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June 29, 2016

Mr. Scott Anderson, Director

Utah Department of Environmental Quality

Division of Waste Management and Radiation Control

195 North 1950 West

PO Box 144810

Salt Lake City, UT 84114-4880

Re: Radioactive Materials License UT0900480; License Renewal Application.

Dear Mr. Anderson:

Anfield Resources Holding Corp., a wholly-owned subsidiary of Anfield Resources Inc., herein 

submits its application for renewal of the Shootaring Canyon Mill Radioactive Materials License 

UT0900480. Please accept this as Anfield's formal application to renew the License under Utah 

Administrative Code R313-22-37. Please note that this submittal has been sent in two shipments, 

each under separate cover. The Exhibits to the application were shipped in a separate single 

package for arrival to UDEQ on June 30, 2016. The application and the CD containing all 

Application Documents are contained in this shipment. These two shipments comprise the entire 

application at this time. This application consists of the following materials:

A) Form DRC-01 with attached Addendum.

B) Seven-volume set of supporting documents which include the following volumes:

1. License Renewal Application, State of Utah Radioactive Materials License No. 

UT0900480, dated June 29, 2016, (with compact disc containing digital files of all 

Application Documents).

License Renewal Application Exhibits A.l through A.42.

i) Exhibit A.l

ii) Exhibit A.2

iii) Exhibit A.3

iv) Exhibit A.4

v) Exhibit A.5

2008 Environmental Report 

2003 NRC Environmental Assessment 

Second Half 2015 Effluent Monitoring Report 

Annual 2015 Groundwater Monitoring Report 

Current Groundwater Discharge Permit UGW170003

3. License Renewal Application Exhibit B.l, Volume 1

11 3 Pages Anfield Resources Holding Corp.
P.O. Box 901537

Sandy. Utah 84090
www.Anfieldresources.com
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i) Tailings Facility Design Report (text, tables, figures)

4. License Renewal Application Exhibit B.l, Volume 2

i) Tailings Facility Design Report (appendices)

5. License Renewal Application Exhibits B.2 and B.3

i) Exhibit B.2 Tailings Storage Facility Technical Specifications and QA/QC Plan

ii) Exhibit B.3 Compliance Monitoring Plan

6. License Renewal Application Exhibit B.4

i) Exhibit B.4 Preliminary Draft Reclamation and Decommissioning Plan

7. License Renewal Application Exhibits B.ll

i) Exhibit B. 11 Definitive Cost Estimate for the Restart of Shootaring Canyon Mill

Please note that Exhibits B.5 through B.10 are in development and will be submitted at a future 

date, as proposed on the attached draft schedule for submittal of supplemental materials. The 

Exhibits that remain to be submitted are as follows:

i) Exhibit B.5

ii) Exhibit B.6

iii) Exhibit B.7

iv) Exhibit B.8

v) Exhibit B.9

vi) Exhibit B.10

vii) Exhibit B.12

Groundwater Monitoring Sampling and Analysis Plan and QA Plan.

Handbook of Radiological and Environmental Monitoring Procedures

Radiological Emergency Action Plan

Radiological Safety Training Manual

Respiratory Protection Program

Fire Safety Program

Mill Restoration Design Report

In addition, supplementary submittals for existing Exhibits are proposed as follows. These 

submittals will be accompanied by updated application section language per the draft proposed 

schedule, mentioned above:

i) Exhibit A.l (2008 Environmental Report)

(1) Transportation Impact Analysis

ii) Exhibit B.3 (Compliance Monitoring Plan)

(1) Air Monitoring Program

(2) QA/QC Program

iii) Exhibit B.4 (Reclamation and Decommissioning Plan)

(1) Tailings Closure Grading and Quantities

(2) Cover Infiltration Analysis

Anfield Resources Holding Corp.
PO Box 901537

Sandy, Utah 84090
www Anfieldresources com
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(3) Tailings Seepage/Settlement Analyses

(4) Slope Stability and Cover Cracking Analyses

(5) Surface Water Management and Erosion Protection

(6) Mill Decommissioning Plan

(7) Tailings Dewatering and Settlement Monument Plan

(8) Cost Estimate for Surety

(9) Technical Specifications

(10) Construction Quality Assurance/Quality Control Plan

Further, in support of the materials provided in Exhibit B.l (Tailings Facility Design Report), 
Anfield herein submits responses to the State’s 4th round of interrogatories regarding the Tailings 

Facility Design Report.

Should you have any questions in regards to this matter, please contact me at (416) 827-8064 or 

e-mail at cdias@anfieldresources.com.

Sincerely,

Corey Dias

Chief Executive Officer 

Anfield Resources Inc.

Shootaring Canyon Mill

cc: Phil Goble (UDEQ\DWMRC)

Mill file

Anfield Resources Holding Corp.
PO Box 901537

Sandy, Utah 84090
www.Anfieldresources.com
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JUN 3 0 2016

2-Olfc- 0002-4-1

June 28, 2016

Mr. Rusty Lundberg, Director Division of Radiation Control

Utah Department of Environmental Quality

Division of Waste Management and Radiation Control

195 North 1950 West

PO Box 144810

Salt Lake City, UT 84114-4880

Re: Radioactive Materials License UT0900480; License Renewal Application.

Dear Mr. Lundberg:

Please find enclosed the Exhibits to the Anfield Resources Holding Corp. application for renewal of the 

Shootaring Canyon Mill Radioactive Materials License UT0900480. This package includes the application 

Exhibits only and the application itself and the CD with all the electronic files are being submitted in a 

contemporaneous shipment but in separate boxes. Please refer to the cover letter in the shipment with the 

application for more details regarding this submittal.

Should you have any questions in regards to this matter, please contact me at (970) 231-1160 or e-mail at 

wrightenv@gmail.com.

Sincerely,

Toby Wright on behalf of 

Anfield Resources Holding Corp. 

Shootaring Canyon Mill

cc: Phil Goble (UDEQVDWMRC)

Mill file

226 Peterson St.
Fort Collins, Colorado 80524 

(970) 231-1160 
WrightEnv@gmail.com



DWMRC-01 UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY
01/16 DIVISION OF WASTE MANAGEMENT AND RADIATION CONTROL JUN 3 0 2016

APPLICATION FOR RADIOACTIVE MATERIAL LICENSE

DRC - zoit- OO0Z4-J
INSTRUCTIONS: Complete all applicable items. Use supplemental sheets where necessary. Mail to: Utah Department or 
Environmental Quality, Division of Waste Management and Radiation Control, P.O. Box 144880, Salt Lake City, Utah 84114- 
4880. If your application contains 25 pages, or more, an electronic copy must also be submitted on a CD or DVD nonrewriteablc 
disk. This electronic copy shall consist of either a PDF searchable text document or a Microsoft Office Word document. (See R313- 
12-111.) Upon approval of this application, the applicant will receive a Radioactive Material License, issued in accordance with

Div of Waste Management
and Radiation Control

1. THIS IS AN APPLICATION FOR:

CD A New License

CD Amendment to

License Number UT 0900480

CD Renewal of

License Number UT

2. NAME, MAILING ADDRESS, & ZIP CODE

Anficld Resources Holding, Corp.

Joshua Bleak

P.O. Box 901537

Sandy, Utah 84090

3. LOCATION OF USE

Shoolaring Canyon Uranium Facility

Generally 2 miles north of Ticaboo, Utah 

located at latitude 37° 42' 30" North, 

longitude 110°4r 30" West

4. NAME OF PERSON TO BE CONTACTED ABOUT 
THIS APPLICATION

Joshua Bleak

Telephone No: (480)288-6530

Email josh.bleak@gmail.com

SUBMIT ITEMS 5 THROUGH 11 ON 8 1/2" X 11" PAPER. KEY ALL RESPONSES TO THE RESPECTIVE ITEM 
AND/OR SUB ITEM OF THE LICENSING GUIDE. STAPLE THIS FORM TO THE PAPERS.

5. RADIOACTIVE MATERIAL TO BE POSSESSED 6. PURPOSE FOR WHICH LICENSED MATERIAL 
WILL BE USED

7. INDIVIDUAL(S) RESPONSIBLE FOR RADIATION 
SAFETY PROGRAM AND THEIR TRAINING AND 
EXPERIENCE

8. TRAINING FOR INDIVIDUALS WORKING IN OR 
FREQUENTING RESTRICTED AREAS

9. FACILITIES AND EQUIPMENT 10. RADIATION SAFETY PROGRAM

11. WASTE MANAGEMENT 12. LICENSE FEES:

FeeCateeorv NA Amount Enclosed S NA

13. CERTIFICATION: The applicant, or official executing this certification on behalf of the applicant named in Item 2. certifies 
that this application is prepared in conformity with current Radiation Control Rules adopted by the Utah Waste 
Management and Radiation Control Board and that all information contained herein, including any supplements attached 
hereto, are true and correct to the best of his/her knowledge and belief.

Signature- Certifying Official

Joshua Bleak

Typed/Printed Name

President

Title

June 29. 2016

Date



ADDENDUM

APPLICATION FOR RENEWAL OF STATE OF UTAH RADIOACTIVE 

MATERIALS LICENSE NO. UT0900480 

SHOOTARING CANYON URANIUM MILL

This is an Addendum to the Form DRC-01 application (the "application") to renew State of Utah 
Radioactive Materials License No. UT0900480 (the "License") for the Shootaring Canyon Uranium Mill 
(the "Mill").

Reference is made to the seven-volumes that comprise the License Renewal Application, State of Utah 
Radioactive Materials License No. UT1900479, dated June 29lh, 2016, (the "Application Documents"), 

prepared by Anfield Resources Holding Corp. ("Anfield") and all documents incorporated by reference in 
the Application Documents.

The Application Documents and all of their respective Exhibits, Appendices, and Attachments 
incorporated by reference therein, are hereby incorporated by reference in this Application.

The applicant, Anfield, hereby responds to Items 5 through 1 1 of Form DRC-01, as follows:

5. RADIOACTIVE MATERIAL TO BE POSSESSED

The following radioactive material will be possessed by Anfield under the License:

• An unlimited quantity of natural uranium in any chemical and/or physical form; and

• Byproduct material, as defined in Utah Code Section 19-3-102, in the fonn of uranium waste 
tailings and other uranium byproduct waste generated by Anfield's milling operations authorized 
by the License.

6. PURPOSE FOR WHICH LICENSED MATERIAL WILL BE USED

Anfield proposes to continue to operate the Mill and use the licensed material as described in the Section 
3 of the application and elsewhere in the Application Documents.

7. INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR 
TRAINING AND EXPERIENCE

The Radiation Safety Officer at the Mill, Ms. Sheryl Garling, is the individual responsible for the 
radiation safety program at the Mill. Ms. Garling has the following training and experience:

a) Positions Held

• Approved by Utah Division of Waste Management and Radiation Control (UDWMRC) as 
Anfield Radiation Safety Officer (RSO) for the Shootaring Mill,

• Approved by U.S. Nuclear Regulatory Agency (NRC) as and RSO, and Contract RSO for 
operations: Inter-Mountain Laboratories, Energy Laboratories, Inc., Cleveland Cliffs, American 
Nuclear Corporation, Uranium Resources, Inc.,

• Approved by NRC and State Agencies to provide radiation monitoring and surveys in support of
decommission, decontamination, reclamation for operations: Wyoming Department of

1 | 2 P a g e s
Addendum to Form DRC-01 
June 29,2016

Shooatring Canyon Mill 
License Renewal Application 

Radioactive Materials License UT0900480



Environmental Quality (WDEQ) for a variety of Abandoned Mine Reclamation Projects, 
Cameco, Exxon Elighland, Pathfinder Mines, MolyCorp Louviers Site, Marathon Oil, UNC 
Mining &amp; Milling, North Dakota Radiation Control for site release compliance.

• Accepted by regulatory agencies for technical support for compliance with regulations associated 
with As Low As Reasonably Achievable (ALARA) and environmental compliance: Cameco 
Crow Butte Resources, Cameco Smith Ranch, Inter-Mountain Laboratories, Inc., Uranium One, 
Uranium Energy Corporation (Texas Commission Environmental Quality-TCEQ).

• As Project Engineer for URI, assisted with design, managed construction and assisted with initial 
start up of Tenneco’s West Cole Plant in Benavides, TX; Project Engineer and RSO for URl’s 
North Platte Pilot Plant, responsibilities included design, construction and project/operation 
manager located north of Douglas, WY.

b) Work Experience
• (see attached list)

c) Formal Education

• B.S. Civil Engineering - Clarkson College of Technology (now Clarkson University), Potsdam, 
NY 1977

d) Professional Training Courses Taken

• Initial training for radiation safety office through Eberline, Albuquerque, NM, 1979

• Continually maintained biennial training for radiation safety officer through a variety of third 
party technical training courses; Nevada Technical Associates, Inc. Stan A Huber Consultants, 
Inc. (SACHI), Noel Savignac, Radiation Safety & Control Services, Inc. Reynolds 
Electric/Harvard RSO course, etc.

e) Certifications

• Radiation Safety Officer recurrent training, most recent February 2016

• Department of Transportation (DOT) Hazardous Materials Transportation Certified to included 
Train the Trainer for training under US DOT Technical Service Institute (TSI).

8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

The Mill's training program is described in Section 5.4 of the application, and elsewhere in the 
Application Documents.

9. FACILITIES AND EQUIPMENT

The Mill's facilities and equipment are described in detail in Sections 3 and 4 of the application, and 
elsewhere in the Application Documents.

10. RADIATION SAFETY PROGRAM

The Mill's Radiation Safety Program is described in detail in Section 6.0 of the application, and elsewhere 
in the Application Documents.

11. WASTE MANAGEMENT

The Mill's waste management facilities, equipment and programs are described in detail in Section 3.2 
and Section 4.0 of the application, and elsewhere in the Application Documents.

2 | 2 P a g e s
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Radioactive Materials License UT0900480



Page 1 of 5
June 14, 2016
RA Garlmg and SA Garhng Supplemental Information and Experience

The following list supplements the resumes of RDE’s principals by providing client and project specific activities 

associated with Radiation Safety Officer/Technician tasks, analytical and consulting services related to 

radiochemical/radiological assessment including surveys, health physics, decontamination, decommissioning for 

uranium, rare earths, oil & gas industry and general and construction industries. R and D Enterprises, Inc.'s principals 

have over 60+ combined years of experience related to the uranium mining and milling industry.

Colorado
Cotter - Canon City and 
Schwartzwalder Mine

Provided analytical services for environmental monitoring, radiation safety and 
decommissioning programs, Technical assistance for specific on-site laboratory instrumentation

Freeport McMoran 
(Phelps-Dodge / Western 
Nuclear, Inc.)

Decommissioning and reclamation of SW Colorado uranium/vanadium prospect legacy sites

Molycorp Louviers rare 
earths (York, PA and 
Mountain Pass, California)

Consulting and analytical services for environmental and process monitoring, Radiation safety 
and decommissioning programs,
Radiation survey for decommissioning site laboratory facility; Release of process equipment for 
unrestricted use

Powertech Uranium
Consulting and analytical services for environmental monitoring program, Data validation and 
gap analysis for baseline sampling program

Nebraska

Crow Butte Resources 
(Wyoming Fuels
Company, Ferret 
Exploration)

From pilot through commercial operations, provided technical assistance required for design 
and construction of the R&D and commercial facilities On-site analytical services supporting the 
uranium extraction processes; Technical assistance with developing the radiation safety 
program for the R&D and ongoing commercial project, ALARA and other environmental and 
corporate audits, DOT training, Technical support for environmental programs and on-site 
laboratory operations, Offsite analytical services for environmental, baseline, process and 
decontamination/decommissioning, and restoration programs, DOT manual preparation for 
hazardous-material shipments, Analytical laboratory design

New Mexico

Arco - Bluewater Mill
Consulting and analytical services for environmental, radiation safety and decommissioning 

programs
Homestake Mining
Company

Consulting and analytical services for environmental, radiation safety and decommissioning 
programs; Development of groundwater sampling and offsite analytical programs

HRI Analytical services for environmental monitoring program
Rio Algom Mining (Quivera 
Mining)

Analytical and consulting radiological services for groundwater and surface water 
environmental, Radiation safety and decommissioning programs

United Nuclear
Corporation

Consulting and analytical services for environmental monitoring, radiation safety and 
decommissioning programs, Project management and radiation safety services for 
decommission site laboratory facility for release and transfer to unrestricted use

North Dakota

Porter Brothers Corp.
Confirmation gamma surveys, analytical services and data validation for three potentially 
radiologically contaminated properties to meet ND release regulations relating to NORM

South Dakota

Powertech Uranium
Dewey Burdock- Analytical services, technical and consultation services for baseline analytical 
sampling and monitoring programs

TVA - Edgemont Technical services for environmental, radiation safety and decommissioning programs

Texas
Conoco Conquista Project Environmental, Radiation safety and Decommissioning programs

Energy Metals (High
Plains Uranium)

Technical and analytical services for environmental, radiation safety and decommissioning 
programs, assisted with program development for South Texas projects

Mestena Uranium Technical, training, and analytical services for baseline environmental, process and radiation
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Texas
safety programs

Mobil El Mesquite 
(Malapai Resources, 
Cogema)

Technical and analytical support for environmental and radiation safety decommissioning 
programs, Due diligence investigation and site surveys for property transfer, Byproduct 
shipment coordination for permanent disposal at American Nuclear Gas Hills site

Rhodia Rare Earths- 
Freeport facility

Analyzing gangue waste (thorium and uranium) from rare earth processing for waste 
reclassification to NORM in compliance with the State of Texas regulations

Rio Grande Resources Environmental, radiation safety and decommissioning programs
Tenneco Resources West 
Cole Plant (SA Garlmg)

Project management, engineering, design and construction of the commercial facility

Uranium Energy
Corporation (UEC) La 
Palangana and Hobson

Technical and analytical services for baseline environmental sampling, process and radiation 
safety programs, consultation and technical services in support of the environmental, radiation 
safety process and decommissioning programs, radiation safety support and annual 
environmental and ALARA audit, DOT hazardous material transportation training

Uranium Resources, Inc.
(SA Garlmg)

Engineering, construction management, and technical assistance for numerous South Texas 
uranium ISR operations

Resource determination through the use of agitation leach amenability testing; Assisted the
Anatolia Energy & MTA Turkish government MTA laboratory staff on procedures for uranium alkaline leach amenability 

metallurgical testing

Utah

Atlas Trust Moab Tailings
Consulting and analytical services for environmental, radiation safety and decommissioning 

programs
Dennison White Mesa Mill 
(now Energy Fuels)

Analytical and consulting radiological services for groundwater and surface water 
environmental, Radiation safety and decommissioning programs

US Energy Shootaring 
Canyon (Plateau
Resources, UraniumOne, 
Anfield Resources, Inc.)

Consulting, engineering, and analytical services for environmental, radiation safety and 
decommissioning programs, Decommissioning laboratory for release to unrestricted area

inia
Virginia Uranium Virginia Analytical services for resource determination through measurement of uranium concentration

Dawn Mining Company
Mill and Midnight Mine

Environmental, radiation safety and decommissioning programs

Western Nuclear Inc. - 
Sherwood Facility

Environmental, radiation safety and decommissioning programs

USNRC approved Radiation Safety Officer (SA Garlmg), Performed compliance surveys and 
monitoring in support of the commercial conventional license during standby, decommissioning, 
decontamination and reclamation activities, Technical and consultation services for the design

American Nuclear 
Corporation (Wyoming 
Department of 
Environmental Quality)

of the 11e (2) byproduct material third party waste disposal acceptance program, Site project 
management during disposal acceptance activities, Performance and analysis of radon flux 
measurements; Compilation of data and preparation of semi-annual effluent reports,
Preparation of an alternate concentration limit (ACL) proposal, Windblown tailings 
contamination gamma survey and sampling, Determination of the extent of ground water 
contamination due to tailings seepage, Tailings cover calculations for cell closure plan,
Provided analytical services for site required for environmental, Radiation safety, 
Decommissioning, Decontamination, Reclamation and Waste Disposal programs

Anadarko (Union Pacific 
Railroad) Bear Creek 
Uranium

Environmental, radiation safety and decommissioning programs, Technical assistance, Field 
and analytical support for USEPA Method 115 radon flux measurement
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Technical and consultation services to ascertain mineral resources and milling processes,
AUC Wyoming Baseline environmental monitoring, Commercial permit application preparation and sampling 

and analysis program

BP Amoco Refinery Analytical services and radiation surveys for NORM during decommissioning activities
Cameco Resources 
(Everest, Kerr McGee, Rio 
Algom Mining) Smith
Ranch Smith Ranch 
Highland, North Butte,
Brown Ranch, Ruby
Ranch

Off-site analytical services for environmental monitoring, process, radiation safety and 
decommissioning programs, Radiation safety and on-site laboratory technical support for 
operation, On site sampling, analysis and data collection, Preparation of an on-site specific
DOT manual for hazmat shipments; Field service support for sampling, confirmatory gamma 
surveys to support expansion activities

Cleveland Cliffs Iron 
Company Thunderbird
Joint Venture Project

Environmental, radiation safety and decommissioning programs, Registered as site Radiation 
Safety Officer during decommissioning, Technical assistance and consultation services for 
designing and implementing the decommissioning and decontamination of the site to return to 
unrestricted use, Sampled and analyzed using the modified Kusnetz method for radon 
daughters; performed alpha, beta and gamma surveys to determine contamination extent and 
cleanup, Confirmatory land and structure gamma surveys for release to landowner, Supervised 
the cleanup and disposal of 11e (2) byproduct material to an approved disposal site,
Responsible for properly preparing shipments of waste and equipment to DOT standards for 
shipment

Cotter Corporation
Technical and field services for environmental baseline monitoring for radon gas, environmental 
gamma, soil, sediment and vegetation sampling

Crosshair Exploration 
Wyoming

Technical and analytical support for uranium resource determination through analytical 
measurement of core samples

Energy Environmental 
Consultants, Inc.

Technical and field services for an environmental assessment including NORM gamma survey, 
for the Hartzogg Draw oil & gas field in support of transferring property from XTO (Exxon) to 
Denburv Resources, Inc

Energy Laboratories, Inc.
- Casper Branch

Radiation Safety officer responsible for hazardous and radioactive waste management and 
proper disposal until 02/25/2008; Laboratory health and safety and radiation safety training for 
employees, Preparation of Chemical Hygiene Plan for laboratory safety program, Provided 
technical assistance to clients for radiation safety for uranium and rare earth operations, 
Performed NORM surveys for various industries, Responsible for compliance to USNRC 
commercial laboratory materials license; Technical assistance to the radiochemical department, 
Developed radon flux USEPA analytical Method 115 for radon flux, RA Garling developed and 
managed the branch since its inception of 11/1984 until 02/25/2008, RA Garling was 
responsible for analytical method development for alpha, beta and gamma determination of 
various naturally occurring isotopes (226Ra, 228Ra, 230Th, 228Th, 232Th, NatU, 210Po, 210Pb,) for 

process and environmental samples, RA Garling was responsible for radiochemical equipment 
selection and procurement recommendations, responsible for developing the uranium in urine 
ICP-MS method for support of the bioassay program as identified in Regulatory Guide 8.22

Exxon Highland Uranium 
Project

Environmental, process, radiation safety and decommissioning programs, windblown tailings 
confirmatory gamma survey (to include sampling) in support of decommissioning, reclamation 
requirements,

Harza Engineering 
Abandoned Mine 
(RA Garling)

Performed field gamma survey to determine extent of uranium mining contamination for NE 
Wyoming Sundance/Hu left Abandoned Mine Lands (AML) project for the State of Wyoming

Responsible for compiling data and information to comply with regulatory Guide 1556 Volume
18 for USNRC Materials License application; SA Garling accepted as a contract RSO by the

Inter-Mountain
Laboratories

USNRC, Trained IML staff on radiation safety, USNRC regulated materials regulations for 
source and byproduct material, Provided training on the proper use and handling of radioactive 
matenals-samples and sources and waste disposal accounting calculations in compliance with 
limits published in 10 CFR Part 20 Appendix B Sewer Exclusions, USNRC for 11e.(2), and 
source material; DOT hazmat training

Nuclear Dynamics Analytical services for environmental, radiation safety and decommissioning programs
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Ogle Petroleum Inc of 
CaliforniaA/Vyoming 
Department of 
Environmental Quality

Technical consultation and field services for the decommissioning and decontamination of the 
Bison Basin commercial uranium ISR project, Responsible for classifying material for restricted, 
unrestricted use and disposal, assisted the WDEQ in facility and equipment surveys and 
preparing documentation prior to sale or disposal

Pathfinder Mines

Environmental, radiation safety and decommissioning programs, Performed surface gamma 
surveys for windblown tailings and tailing seep contamination, Deployed and performed 
analysis for radon flux measurements; Provided decommissioning, decontamination and 
radiation safety support

Petrotomics (Texaco)
Environmental, radiation safety and decommissioning programs, Deployed and performed field 
support and analysis of radon flux, USEPA Method 115; Decommissioning and 
decontamination radiological support

Rio Tinto, Kennecott 
Uranium (ex UNOCAL)

Analytical services for environmental, radiation safety and decommissioning programs, Field 
services for deployment and analysis of USEPA Method 115 for radon flux, sampled and 
analyzed radon daughters using the modified Kusnetz method, Radiation safety surveys

Sinclair Refinery Analytical services and radiation surveys for NORM materials used in refinery level gauges 
Technical and consultation services to determine resource mining and process criteria,
Baseline environmental monitoring, Mass balance for chemistry in support of permit application,

Strata Energy Wyoming Design and engineering of process and support facility; designed, provided project 
management for the onsite laboratory facility; assisted with traing laboratory technicians for 
analytical methods in support of the mining process

Strathmore Wyoming (now 
Energy Fuels Inc.)

Analytical support for baseline environmental monitoring, Radiation safety requirements, 
Metallurgical and analytical testing for resource viability for heap leach processing

Texaco Refinery Analytical support and radiation surveys for NORM during decommissioning activities

Titan Uranium Wyoming 
(now Energy Fuels Inc.)

Baseline environmental monitoring, consulted with team on radiation safety requirements, 
consultation services for metallurgical and analytical testing for resource viability for heap leach 
processing, permit application preparation

Two Rivers Pipeline 
Construction Company 
contractor for Duke Energy

Investigated elevated alpha activity observed on hard hats DRE determined that the elevated 
alpha activity was a result of an excavation project in the vicinity of the DOE Spook site in the 
southern Powder River Basin The Spook site has been documented to have elevated radium
226 and no uranium in the mineralized zone

UMETCO Union Carbide 
Gas Hills Project

Environmental, radiation safety and decommissioning programs, technical assistance for waste 
disposal in A-9 pit originating from third parties;

Union Pacific Railroad - 
Nine Mile Project

Environmental, radiation safety and decommissioning programs,

Union Pacific Railroad - 
Bear Creek Uranium

Environmental, radiation safety and decommissioning programs, provided field support and 
analytical services for USEPA Method 115 for the measurement of radon flux

United Nuclear
Corporation - Teton 
Exploration Company 
Leuenberger Project (RA 
Garling)

Process Engineer responsible for designing and operating a uranium R&D ISR mine to 
engineering & design of a USNRC licensed commercial plant, Radiation Safety Officer for same 
project during decommissioning and decontamination to include disposal of lie (2) byproduct 
material to an approved facility, Designed and implemented restoration program to NRCs 
approval and release of property to land owner, Performed analytical and confirmatory surveys 
in support of the decommission and reclamation activities, Operated a radium removal water 
treatment system to treat and disposed of 6,000,000 gallons of process water to USNRC and 
Wyoming standards

Uranerz (German
Company) Ruth Project

Analytical and consulting services for environmental and process monitoring, Radiation safety 
and decommissioning programs, Radiation safety surveys (removable and fixed alpha, beta 
and gamma), Air particulate, and radon daughters measurements for project while in standby 
mode

Uranerz Energy (Canadian 
Company) Nichols Project 
Wyoming (now Energy 
Fuels)

Analytical and consulting services for baseline environmental monitoring, Radiation safety 
requirements, Metallurgical and analytical testing for resource response to ISR alkaline 
process; Design for on-site laboratory facility, Prepared draft SOPs for radiation safety and
DOT procedures, Provided UCL and RTV calculations

Uranium Resources, Inc.
(SA Garling)

Engineering, construction management, technical assistance, as Project and Site Manager for 
the R&D ISR facility. NRC listed as site’s Radiation Safety Officer for North Platte ISR project, 
operated the facility until pilot obligations met Wyoming and USNRC criteria
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Wyoming

UraniumOne Wyoming 
(Energy Metals, High
Plains Uranium, Malapai 
Resources, Cogema)

Analytical services for standby, Baseline environmental monitoring for mine site expansion, 
process, Radiation safety and decommissioning and decontamination programs, Consulted 
with team on radiation safety requirements, Metallurgical and analytical testing for resource 
recovery using alternate oxidant and lixiviate concentrations, Continue to provide technical 
consultation when required for radiation safety, laboratory and process chemistry, ALARA audit 
in 2012, performed on-site laboratory annual QAQC audit

UR-Energy

Analytical services for baseline environmental monitoring in support of a USNRC license 
application, Technical and consultation services provided for on-site laboratory design in 
support of process and environmental monitoring, LIMS system for data organization, 
management, and reporting in addition to radiation safety data repository for employee 
exposures, Proposed the use of employee survey database for release of employees from 
restricted area

US Energy Green
Mountain

Environmental, radiation safety and decommissioning programs in support of sale and release 
of equipment and laboratory facilities

Variety of oilfield 
production and service 
companies
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1.0 INTRODUCTION

1.1 Project Location

The Shootaring Canyon Uranium Processing Facility (mill) is located in Garfield County in Southeastern 

Utah, generally 2 miles north of Ticaboo, Utah (latitude 37° 42' 30" North, longitude 1 10o41' 30" West). 

It is about 21 km (13 miles) north of Bullfrog Basin Marina and 77 km (48 miles) south of Hanksville, 

Utah, as shown in Figure 1-1. This figure shows the location of Lake Powell, Bullfrog Basin Marina, 

and the small town, Ticaboo, located 5.6 km (2.6 miles) south of the site. The site is owned by Anfield 

Resources Holding, Corp. (Anfield), a wholly owned subsidiary of the Canadian company Anfield 

Resources Inc. Figure 1-2 presents a map of the Shootaring Canyon Mill site including the location of the 

Shootaring Canyon Mill Tailings Dam, the cross valley berm, the location of the existing Shootaring 

Canyon Mill tailings, and the locations of existing and historical monitoring wells at this site.

The site climate is semi-arid with an average elevation of approximately 4.500 feet above mean sea level 

(MSL) with rocky terrain. Winds are normally light to moderate in strength and dominantly from the 

south to southwest. The average annual precipitation is estimated to be between 5 and 7 inches.

1.2 Summary of Project History

The Shootaring Canyon mill was designed and constructed between 1978 and 1981 by Plateau Resources. 

The mill was originally designed and licensed to process 750 to 1,000 tons per day (tons/day) of ore. The 

mill operated for 76 days in the spring and summer of 1982, processing approximately 25,000 cubic yards 

of ore. The ore was processed in an acid leach circuit at an average daily rate of 500 tons per day at an 

average ore grade of 0.15 percent UiOs. Tailings were discharged into the engineered tailings storage 

facility (TSF), which consists of an earthen and clay dam constructed across a natural topographic 

depression. The existing tailings are located above a cross valley berm on a clay liner system directly 

above the natural sandstone in the tailings area. These tailings were discharged into the facility during 

April through August of 1982.

Plateau Resources suspended operations at the facility on August 18, 1982. The facility was then placed 

in a standby mode. Cleanup operations were completed and solids were removed from all circuits except 

the calciner and product thickener. The doors to the calciner room were welded shut and doors to the 600 

area (concentrate product area) were locked. Plans for decommissioning were prepared and approved by 

the U.S. Nuclear Regulatory Commission (NRC). Some of the process components were sold in 

anticipation of decommissioning.
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Plateau Resources submitted a license renewal request to the Utah Department of Environmental Quality 

(UDEQ), Division of Radiation Control (DRC) for the present license UT0900480 for standby status on 

March I, 1996 (Plateau Resources, 1996) and a subsequent amendment to the request on December 20, 

2006 (Plateau Resources, 2006) to return the site to operational status.

Uranium One purchased the Shootaring Canyon Uranium Mill site on April 1, 2007 from Plateau 

Resources. Between April 2007 and December 2008 Uranium One submitted numerous additional 

documents to UDEQ/DRC in furtherance of the license amendment process initiated by Plateau 

Resources. Table 1.2-1 summarizes the primary Plateau Resources and Uranium One submittals and the 

primary communications regarding these submittals from UDEQ.

Anfield purchased the Shootaring Canyon mill from Uranium One in January of 2016. Anfield intends to 

continue the licensing process to return to full operational conditions. However, since Plateau Resources 

initiated the licensing process to return to full operations in 2006, the license has come due for renewal. 

The request for license amendment to return to full operational status that was initiated by Plateau 

Resources and continued by Uranium one is now being incorporated into this license renewal application.

Anfield continues to develop the project documents associated with this licensing process and 

acknowledges that additional work remains to complete the requisite documentation for UDEQ/Division 

of Waste Management and Radiation Control (DWMRC) review and approval.

1.3 Project Overv iew

The Shootaring Canyon Mill is designed to process up to 750 tons of ore per day. The ore grade is 

estimated to average approximately 0.19 to 0.21 percent uranium oxide (UjOg). The plant is expected to 

have an overall recovery rate of approximately 91 percent and operate approximately 350 days per year. 

Based on these operating parameters, the plant is capable of producing approximately 924,000 pounds of 

yellow cake in a calendar year. No vanadium extraction circuit is currently proposed at this time.

The ore is principally sandstone obtained from various regional mines. The ore is ground to sand sized 

particles and the uranium leached from the particles using a conventional acid leach process. Uranium is 

recovered with the decanted liquid in countercurrent decantation (CCD) tanks. Solids are discharged from 

the CCD system as waste material to the tailings facility located in a natural basin enclosed by a dam. 

The decanted, acidic liquid is pumped to leaching tanks, processed and passed to a solvent extraction 

(SX) system. Ammonia is added to the solution to precipitate the uranium as yellowcake. The 

yellowcake is then dried, packaged, and shipped offsite to a uranium hexafluoride conversion plant for the 

next phase of the fuel manufacturing process.
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Processed ore, or tailings, is the major waste generated. Permanent disposal of the tailings is achieved by 

storing the material in an engineered, lined cell that utilizes a natural depression, or basin, located 

adjacent to the plant site. The tailings liquid is separated using an under-drain system following 

placement. The process water is recycled back to the mill circuit, used for dust control in the tailings 

facility, or returned to the tailings cell and evaporated. The plant and its support facilities also produce 

lesser quantities of other liquid and solid wastes and effluents which are recycled in the various process 

operations, discharged with the tailings and liquids, or discharged to a septic system and sanitary waste 

leach field. Gaseous and particulate emissions from the facility are discharged from eight stacks. Three of 

the stacks are exhaust stacks from diesel powered generators used to produce electricity.
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2.0 SITE CHARACTERIZATION

2.1 Site Location and Layout

The Processing Facility is located in Garfield County, southeastern Utah, approximately 60 miles south of 

Flanksville, Utah, 14 miles north of Bullfrog Basin Marina, and two miles west of Utah State Highway 

276. The general arrangement of the ore processing facilities is shown in the original architectural plan of 

the plant (Figure 2-1).

Tailings are contained by an earthen, clay dam in a natural depression in the landscape. Arrangement of 

the various ore handling and processing systems was based on economy in construction and efficiency in 

operation. All process units except CCD tanks and the clarifier are housed or covered. The plant support 

buildings and facilities, such as an office, maintenance and warehouse building, laboratory, power house, 

and storage tanks, are located around the perimeter of the process units to yield a compact, well-integrated 

complex. The building exteriors are colored in earth-tone shades to blend with the high cliff to the west, 

as seen from State Highway 276. A short stretch of that highway, about two miles northeast of the site, 

provides the only convenient public view of the plant (except from the air). From the highway, the only 

signs of activity at the plant are vehicular movements.

The stacks, one rising about 100 ft and several others about 80 to 90 ft above plant grade, do not appear in 

silhouette from the highway. The largest building in the complex is about 140 ft by 180 ft in plan 

dimensions, and about 60 ft high. Other smaller structures, associated with the ore handling, preparation 

and conveying systems, have maximum heights of 60 to 70 ft above the general level of the plant site.

2.2 Uses of Adjacent Lands and Waters

Approximately 95 percent of the land in Garfield County is owned by the U.S. Government and the State 

of Utah in the form of national parks, forests, recreation areas, and resource lands. Approximately 75 

percent of the residents of Garfield County live in the western portion of the county near the north-south 

transportation corridor through Utah (Interstate 15 and U.S. Highway 89). There are also some ranches 

and farms scattered across Garfield County.

One national recreation area, two national parks, two national forests, two BLM primitive area, three 

national monuments, one native American tribal area and two wilderness areas exist wholly or in part 

within a 50 mile (80 km) radius of the mill site. Traditional activities such as seasonal grazing, minerals 

prospecting, mining, and isolated ranching in these reserves have been supplemented with recreational 

activities during the last 10 to 20 years, as adequate roads were built. The recreational activities include 

hiking, backpacking, camping, biking, sight-seeing, and hunting. Access to the area by the general public
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is facilitated by parks and recreation services and concessionaires, who report that their staffs may double 

or triple during the summer months to accommodate the influx of tourists.

Visitations to these recreation areas during the spring through fall result in a substantial transient 

population. For example, Glen Canyon National Recreation Area receives an average of two million 

visitors per year. Natural Bridges National Monument received an average visitation of 90,019 per year 

from 2010 to 2015. Although permanent residency is limited within all the park boundaries, overnight 

visitors are common, thus increasing the number of people who may be present in the area at any given 

time.

2.3 Population Distribution

In 2010, Utah had a population of 2,763,885 (US Bureau of Census, 2010). This population represents 

an overall density of 34 people per square mile (mi2), [(or 8.9 persons per square kilometer (km2)]. Utah 

ranks 43rd out of the 50 states and Puerto Rico in population density per mile (US Bureau of Census, 

2010). More than 77 percent of Utah's population lives in four counties: Salt Lake, Utah, Davis, and 

Weber, which contain the cities of Salt Lake City, Provo, Bountiful, and Ogden, respectively (Governor's 

Office of Planning and Budget, 2011).

The population in the project area is sparse. Garfield County is the fifth largest county in Utah 

(Governor's Office of Planning and Budget, 2011), covering 5,175 mi2 (13,403 km2). However, the 

population density is 1 person per mi2 (0.4 persons per km2) which is the lowest in Utah. The bordering 

counties of Wayne, San Juan, and Kane are also sparsely populated (See Table 2.3-1 for population data 

in the vicinity of the mill site).

Residents living near the mill site are located in Ticaboo, the Off Shore Marina, the Shipyard, Bullfrog 

Basin Marina, Halls Crossing Marina, and Hanksville. Ticaboo and the Off Shore Marina lie about 2.5 

and 3 miles (4 and 4.8 km) south of the mill site, respectively. The Shipyard is located on Highway 276, 

approximately 6 miles (9.5 km) south of the site. Bullfrog Basin Marina lies on Lake Powell, about 14 

miles (22 km) south of the mill site. Halls Crossing Marina lies approximately 3.5 miles (5 km) further 

south of Bullfrog Marina, on the opposite shore of Lake Powell. Hanksville is located about 46 air miles 

(74 air km) north of the site, in Wayne County. Green River and Moab, Utah are larger communities 

located approximately 93 and 86 air miles (150 and 138 air km) or 110 and 160 road miles away, 

respectively.

The population of Ticaboo was 89 as reported in the 2010 Census. The population is expected to increase 

to approximately 200 when the mill operates. The community is constructed to accommodate 98 single
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family homes. 144 mobile homes, and 41 recreational vehicles or camp trailers. The facilities available 

at Ticaboo consist of a 72 unit motel; restaurant and bar, grocery store (all open seasonally), and mobile- 

home park. All elementary age (kindergarten through 6th grade) children from Ticaboo would attend the 

Lake Powell School at Bullfrog Marina in Lake Powell, UT. It is expected that all employees will reside 

in Ticaboo; however, there may be a several who will commute daily from Hanksville and weekly from 

Green River, Utah and/or Grand Junction, Colorado.

The Off Shore Marina consists of approximately 24 employees and family members. The Shipyard is a 

privately owned and operated boat storage and gas station facility. Five people live and work at the 

Shipyard. Bullfrog Basin Marina consists of approximately 210 employees and family members. The 

marina is a recreational community, part of the Glen Canyon National Recreation Area. Transient 

residence at Bullfrog Basin Marina is limited by National Park Service regulations to two months at a 

time. Peak use of the Marina may approach 43,000 persons per month during summer. Halls Crossing 

Marina houses 94 permanent employees and family members. Hanksville has a current population of 

approximately 250.

Gold Creek Ranch, consisting of private summer home sites, is located approximately 13 miles (20.5 km) 

northwest of the project. At this time, there are no permanent residents living in the development.

The nearest resident to the mill is a single residence about 1.5 miles east of the mill (Figure 2-2). The 

town of Ticaboo lies approximately 2 miles to the south with the nearest Ticaboo resident on the north 

side of the town.

Few other permanent settlements exist in the general area surrounding the mill site. According to a field 

study conducted by Plateau Resources, the total number of permanent residents living within an 80 km 

radius of the mill site is 1,582 (Plateau Resources, 1996 supplemented by 2010 census data). The 

permanent population within a 50 mile (80 km) radius of the facilities is 1,582 residents and distributed as 

shown in Table 2.3-2.

2.4 Meteorology

The climate in the vicinity of the site is semi-arid (steppe), although it varies with elevation and terrain 

features. Skies are usually clear with abundant sunshine and annual precipitation is low. Because of the 

low humidity, the rate of evaporation is high. Daily ranges in temperature are relatively large, and winds 

are normally light to moderate.

6 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

The data included in this section is the most recent site specific information available. The 

meteorological station at the processing facility was not monitored during the operational standby period. 

Anfield intends to resume full meteorological monitoring (wind speed, direction, precipitation, relative 

humidity, solar radiation) prior to resumption of operations.

2.4.1 Wind and Atmospheric Stability

The relative frequency distribution for wind direction and wind speed by stability class is presented in 

Table 2.4-1. The information in Table 2.4-1 was obtained using data collected from the on-site 

meteorological station during the one year period from October 1979 through September 1980. 

Percentage data recovery is summarized by month in Table 2.4-2. The annual data recovery is about 76 

percent.

The frequency distributions of atmospheric stability; and dominant wind directions and speeds are 

presented in Tables 2.4-3 and 2.4-4, respectively. Calms are included in the lowest wind speed class. 

This is also true of the joint frequency distribution. Winds of six knots or less comprise approximately 70 

percent of the wind speed total frequency. The annual wind speed average is also six knots, with higher 

average speeds occurring in winter.

Compared to Supplement S2 of the Environmental Report for the Shootaring Canyon Uranium Project 

(Woodward-Clyde Consultants, 1978) there has been an apparent decrease in E stability with increases in 

B, C, and D stabilities.

The October 1979 through September 1980 wind direction distribution is similar to data collected at the 

processing facility from July 22 to September 30, 1977 (Woodward-Clyde, 1978). South-southwest is the 

predominant direction, with the S to SW and 1M to NE sectors containing approximately 57 percent of the 

wind direction occurrences. A statistical summary of wind data is presented in Table 2.4-5.

2.4.2 Precipitation

The annual average precipitation is estimated to be about 6 inches at the processing facility based on the 

average annual precipitation from nearest weather station, Bullfrog Basin station 421020. The average 

annual precipitation is based on 30 years of data from 1968 to 2007. Years with significant data missing 

were excluded (1990, 1997, 2003, and 2005). Table 2.4-6 summarizes the average annual precipitation 

data for the Bullfrog Basin station. Table 2.4-6 also includes, for reference, the average annual 

precipitation for Hanksville which is approximately 48 miles north of the site.
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Table 2.4-7 summarizes monthly precipitation recorded at the processing facility from 1980 through 1982 

and shows an average annual precipitation during this short period of approximately 6.7 inches. Most 

precipitation at the site occurs as rainfall; a maximum of about 10 to 25 percent of the annual total is 

expected to occur as snowfall on nearby mountain slopes. Precipitation is about 20 inches or more on the 

upper slopes of Mount Hillers, north of the site.

Two separate rainfall seasons exist in the region. The first occurs in late summer and early autumn, when 

occasional moisture-laden air masses from the Gulf of Mexico bring showers and thunderstorms. The 

second rainfall period occurs during the winter, when Pacific storms move into the region.

2.4.3 Severe Weather Events

Thunderstorms in July and August result in scattered precipitation over the site. The usually intermittent, 

scattered nature of thunderstorm precipitation is reflected in the data collected during these months. 

Comparisons with concurrent data from weather stations in the region presented in Table 2.4-8, indicate 

that thunderstorms produce varying amounts of rainfall with no consistent relation to elevation.

Related precipitation is usually light, but a heavy local storm can produce more than an inch of rain in a 

day. The maximum precipitation reported to have fallen within 24 hours over a 30-year period at 

Blanding, Utah was 1.98 inches (U.S. Department of Commerce, undated). Hailstorms are unusual in this 

area.

Table 2.4-9 shows the maximum precipitation estimated for the site (point precipitation) for specific 

durations and recurrence intervals. Maximum short-term precipitation is usually associated with summer 

thunderstorms, although winter storms may occasionally deposit comparable amounts.

Strong winds can occur along with thunderstorms in the spring and summer. The site is also susceptible 

to occasional dust storms, which vary in intensity, duration, and time of occurrence. The basic conditions 

for blowing dust are found in the general vicinity: wide areas of exposed, dry topsoil; and occasional 

strong, turbulent winds. Dust storms usually occur during the warmer months following frontal passages 

and are occasionally associated with thunderstorm activities.

Tornadoes have been observed in the general region, but they occur infrequently. As presented in the 

1978 Environmental Report (Woodward-Clyde, 1978), the probability of a tornado striking a given point 

in the vicinity of the facility site is estimated at 0.000032. The recurrence interval of such an incident is 

estimated at 31,000 years.
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2.5 Hydrology

Groundwater is the only water of substantial yield in the vicinity of the processing facility. No perennial 

streams occur at the site.

Information regarding groundwater and surface water hydrology; and geology at the site is described in 

previous reports (Woodward Clyde Consultants, 1984, Plateau Resources, 1998b, Hydro-Engineering, 

1998, Tetra Tech 2008d, and WESI, 2013a) and summarized here.

2.5.1 Groundwater

This section focuses primarily on groundwater occurrence, aquifer characteristic and flow in the Entrada 

Sandstone. Groundwater quality of the Entrada Sandstone at the Shootaring Canyon Mill site is discussed 

in detail in the Shootaring Canyon Mill Background Groundwater Oualir\> Report (Wright Environmental 

Services, Inc. [WESI], 2013b), which has been previously submitted.

2.5.1.1 Groundwater Monitoring Network

Wells RM1, RM2R, RM7, RMS, RM12, RM14, RM18, RM19 and RM20 comprise the existing 

groundwater monitoring wells for the Shootaring Canyon Mill tailings area east of the mill (Figure 1-2). 

Wells WW-1 and WW-2 are water supply wells installed in the Navajo Formation. Observation wells 

(piezometers) OW1A, OW1B, OW2, OW3 and OW4 are 1-inch diameter PVC piezometers near well 

WW-1, though some of these piezometers are no linger functional. Wells RM1 through RM6 were 

installed in the Entrada Sandstone prior to operations, though wells RM2 and RM3 were not included in 

the routine monitoring program. Monitoring wells RM7, RMS and RM9 were installed in 1992 to 

investigate the possible presence of a shallow saturated zone above the uppermost aquifer (IFC Kaiser 

Engineers, 1992).

Wells RM2, RM3, RM4, RM4R, RM5, RM6, RM9, RM10, RM11, RM13, RM15, RM16 and RM17 

were abandoned when previous operators initiated efforts to reclaim and decommission the site in the 

early 200(Ts. However, data from these historical wells provide insight into groundwater levels, 

groundwater quality and aquifer characteristics in areas where there are no existing monitoring wells. 

The stable nature of the hydrologic system at this site allows this older data to be useful in understanding 

the current and potential future site hydrologic conditions.

The location of and construction information for all existing and historical groundwater wells and 

piezometers at the Shootaring Canyon Mill site are summarized in Table 2.5-1.
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2.5.1.2 Uppermost Aquifer (Entrada Sandstone)

The Entrada Sandstone at the Shootaring Canyon Mill site is generally 425 to 500 feet thick, water is first 

encountered at depths ranging from approximately 150 to 200 feet below ground surface with 250 to 350 

feet of saturation above the underlying Carmel Formation. This unit hosts the uppermost aquifer in the 

project area. Lower permeability layers within the Entrada Sandstone have been identified through well 

boring geophysical logs and pumping tests that impact groundwater occurrence and movement. 

Specifically, these lower permeability layers appear to locally cause limited areas of perched water above 

the regional groundwater potentiometric surface, and locally confined conditions (Hydro-Engineering, 

1998). The local and limited perched water zone is discussed in greater detail in Section 2.5.1.4.
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The piezometric surface of the Entrada aquifer and the Upper Low Permeability zone are presented on the 

cross sections (Figures 2-3 to 2-6). The Upper Low Permeability zone is presented on Cross-section 3-3’ 

(Figure 2-6) at wells RMS and RM9. Cross-section 1-1’ (Figure 2-4) shows the land surface, water-level 

elevation for the Entrada aquifer and the base of the Entrada Sandstone or the top of the Carmel 

Formation. Areas within the Entrada sandstone which contain lower permeability sandstone are also 

interpreted from the neutron logs in the well RM4 and well RM5 area and are shown on the cross section 

with a hatch pattern to depict the lower permeability sandstone. These zones would be expected to create 

higher heads in the upper portion of the Entrada Sandstone on top of the lower permeability material. 

These lower permeability sandstone zones are limited in lateral extent as evidenced by their absence in 

geophysical logs on the margins of the site. The southern pinch out of the Upper Low Permeability 

Entrada saturation is shown near RM11 (Figure 2-4).

Cross Section 2-2’, which is shown as Figure 2-5, runs from monitoring well RM3 through RM7 and to 

RM2. The neutron logs of these wells do not show a shallow lower permeability sandstone zone. The 

permeability is indicated to be less by a relatively low American Petroleum Institute (API) signature at 

certain intervals but is not interpreted to be sufficiently lower permeability material to cause perched 

conditions. The zone between 140 and 150 feet in depth at well RM2 contains a lower permeability 

material than the adjacent sandstone. This zone is not thought to contain as low a permeability as the 

lower permeability zone shown on the other cross sections, based on the neutron logs signature. The 

Entrada Sandstone aquifer water table for Cross Section 2-2’ shows a gradual slope of the piezometric 

surface from the east to the west side in this area of the tailings.

Cross Section 3-3’ extends from well RM15, downstream of the tailings basin, to well RM1 on the 

upstream side of the tailings basin. This cross section shows the variable land surface along this section 

and shows the inferred contact between the Entrada Sandstone and the Carmel Formation. A low 

permeability zone is interpreted in the log for well RM15 but does not extend to well RM7. The low
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permeability zone is drawn below wells RMS and RM9 because the saturated level in these wells show 

that an Upper Low Permeability zone exists in their area. A similar stratigraphic zone is also shown at 

well RM1.

Figure 2-7 shows the October 2015 site groundwater elevation data and interpreted groundwater table for 

the Entrada Sandstone. Groundwater elevations in the southern portion and eastern portion of the site are 

based on 2003-2004 data. Comparison of water elevations from the 2003 timeframe and the 2015 

timeframe show that water levels have dropped slightly (2-3 feet) but the 2003 data are useful in 

estimating the water table surface for locations where no current monitoring points exist.

Figures 2-4 though 2-6 illustrate the local geologic interpretation, well screen intervals and measured 

water levels. The groundwater elevation surface contours in the Entrada Sandstone reflect interpretations 

based on current water levels in existing wells and interpretation and extrapolation from historic water 

levels from abandoned wells. As indicated by the calculation presented in Section 2.5.1.4, the 

groundwater gradient in the uppermost aquifer is to the south southwest with an average gradient of 

approximately 0.01 ft/ft.

These data indicate that Entrada Sandstone groundwater flow at the Shootaring Canyon Mill tailings area 

is generally from north to south, from the upper reaches of the tailings basin to the south of the main 

Shootaring Canyon Mill tailings embankment (South Dam or Main Tailings Embankment). In addition, 

the data in Figure 2-8 indicate that groundwater levels have been relatively stable over the past few 

decades. No evidence of seasonality was identified in groundwater levels during statistical analysis of the 

data record for current monitoring wells (WESI, 2013b).

Laterally discontinuous lower permeability layers within the Entrada Sandstone at the Shootaring Canyon 

Mill site (Figures 2-4 and 2-6), have created locally confined conditions as discussed by Flydro- 

Engineering (1998) and locally perched groundwater levels above the uppermost aquifer. In a multi-well 

pumping test of historical well RMI5, Flydro-Engineering reports (1998) that:

The piezometric surface in the middle of the Entrada Sandstone indicates that the Entrada aquifer would 

be an unconfined ground-water system but the pump testing does not shoM’ any indication of unconfmed 

aquifer conditions. The complete drawdown curve fits the Theis (1935) type curve and does not show any 

signs of the Neuman (1973) unconfmed type curves.

Perched water conditions are described in more detail in Section 2.5.1.3, below.
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2.5.1.3 Aquifer Characteristics

The aquifer characteristics of primary interest for the Shootaring Canyon Mill include groundwater flow 

gradients (i), hydraulic conductivity (k) values, and effective porosity (ne). These characteristics are the 

primary controls on groundwater flow and strongly influence potential contaminant transport. Due to the 

potential for heterogeneity and anisotropy in aquifer characteristics, both horizontal and vertical aspects 

of groundwater gradients and hydraulic conductivities are addressed.

Horizontal Groundwater Flow Gradients

The overall site horizontal groundwater flow gradient in the Entrada Sandstone can be estimated using 

existing wells RM1 and RM20 or existing well RM1 and historical well RM15. Based on the measured 

water levels and the estimated distance between the wells (Table 2.5-2) the overall site horizontal flow 

gradient is calculated below.

Elevation 1 (ft) - Elevation 2 (ft) - distance (fit) = gradient (ft/ft)

[RM1 (4270.30)- RM20 (4248.43)] - 2110 ft = 0.010 ft/ft. (October 19, 2015 data).

[RM1 (4272.97) - RM1 5 (4237.37)] - 3025 fit = 0.012 ft/ft. (March 2-3, 1998 data)

Table 2.5-2 presents calculated horizontal groundwater flow gradients in the Entrada Sandstone for 

individual well pairs. The gradient is calculated by dividing the measured water level difference between 

two wells by the horizontal distance between the two wells. The distance between the two wells is taken 

to be the vector component parallel to groundwater flow. Measured distances between wells are 

summarized in Table 2.5-2. Calculated horizontal flow gradients for individual existing wells range from 

0.017 ft/ft to 0.009 fit/ft with an average of 0.012 fit/ft, closely matching the overall site groundwater 

horizontal flow gradient of 0.011 ft/ft. The horizontal groundwater flow gradient to the east of the 

tailings impoundment area (wells RM2R and OW1A) appear to be slightly steeper (approximately 0.017 

ft/ft to 0.019 ft/ft), though there are fewer wells in this eastern area with which to assess gradients in the 

Entrada Sandstone. As shown in the above calculations and from the data presented in Figure 2-8, the 

local horizontal groundwater gradient has not significantly changed over the last 10 years and the gradient 

is relatively uniform across the site.

The October 2015 Entrada aquifer water-level elevations on Figure 2-7 are presented in blue contours. 

The water levels from the perched water zone are presented as well and were drawn on Figure 2-7 to 

illustrate the area where the lower permeability zone creates the perched water condition. This perched 

water zone is separated from the uppermost aquifer by an unsaturated zone as indicated by the 

geophysical log from well RM20 (Figure 2-6). This interpretation is supported by the lack of observed
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change to well RMS water levels during the 16 day pumping test of well RM15 (Hydro-Engineering. 

1998).

In the southern area of the site where the wells around the main tailings embankment are abandoned, the 

piezometric surface of the main Entrada aquifer is based on water-level measurements taken before the 

wells in that area were abandoned and have been reproduced from previous reports. As mentioned above, 

the historical measured water level record indicates no major changes in those wells continuously 

monitored and no major changes in the site configuration or operations has occurred since the site 

discontinued its brief period of operation in the early 1980s. Therefore, consideration of the water level 

data from the older and now abandoned wells in the southern area of the site are presented as still 

representative of the general hydrologic conditions in that area.

Vertical Groundwater Flow Gradients

The Groundwater Discharge Permit Section l.E.l.d.i requires the use of water level measurements for all 

nested well pairs to define the vertical gradient. The Groundwater Discharge Permit Section LG.Lb.6 

requires that the vertical hydraulic gradient be reported as determined from the nested well pair 

RM8\RM20. Table 2.5-3 summarizes the calculated vertical gradient based on the water level 

measurements between the nested well pairs RMS and RM20. These data are also presented in Figure 2- 

9.

The vertical separation between the mid-point of these two well screen zones (67 feet to 171 feet) is 104 

feet which yields a calculated vertical gradient for October 2015 of 0.75 ft/ft. This value is consistent 

with historical calculated vertical gradients. The calculated vertical gradient has been increasing since 

late 2007 due to slight decrease in well RM20 water levels and slight increases in well RMS water levels 

(see Figure 3-4). This is a result of minor natural fluctuations in the local saturated conditions. Similar 

minor decreases in the uppermost aquifer water levels have been observed over the same period in all 

upper aquifer wells (see Figure 2-8). However, it should be noted that interpretation of the neutron 

geophysical log for RM20 (Figure 2-6) does not support the presence of a continuous saturated water 

column between the two wells.

Figure 2-8 presents the water levels with time for the Entrada wells and the perched water zone well 

RMS. This figure shows that the water-level elevations in each of the Entrada wells have been relatively 

stable over the last 9 years. Minor exceptions to this are evident in wells RM2R and RM12.

The head difference between the Entrada aquifer and the Navajo Formation can be observed in wells 

OW1A and OW2 versus wells WW-1, OW1B and OW3. Well OW4 is completed in the Carmel 

Formation but the screen and filter pack appear to extend into the Entrada Sandstone (Figure 2-10), 

making the water level readings not indicative of solely the Carmel Formation. However, historical
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measurements consistently indicated essentially no vertical gradient between the Carmel aquitard and 

Entrada Sandstone. The head in the Navajo aquifer (wells OW1B and OW3), which is below the Carmel, 

historically has been between approximately 208 feet and 220 feet lower than the head in the Entrada 

aquifer which indicates that the overall gradient is from the Entrada to the Navajo and there is little or no 

local hydraulic communication between the aquifers.

Vertical groundwater flow gradients between the uppermost aquifer (Entrada Sandstone) and the 

underlying formations can be discerned from water level data in wells WW-1, OW1A, OW1B, OW2, 

OW3 and OW4. Historical water levels for these wells, previously submitted indicate that the Carmel 

Formation acts as a competent aquitard to vertical groundwater flow between the major formations. The 

piezometric head in the Navajo aquifer is approximately 208 feet to 220 feet lower than that of the 

overlying Entrada Sandstone, as evidenced by the water levels in the Entrada wells OW1A and OW2 and 

the Navajo Sandstone well WW-2 (Figure 2-10, Table 2.5-4). This illustrates a high degree of hydrologic 

isolation provided by the intervening Carmel Formation.

Hydraulic Conductivity

Testing of the aquifer characteristics at the Shootaring Canyon Mill site has most comprehensively been 

performed by Hydro-Engineering in support of previous licensing and permitting efforts. Hydro- 

Engineering (1998) presents a summary of the measured aquifer response to hydrologic stresses for both 

the Entrada Sandstone and the Navajo Sandstone. Table 2.5-5 summarizes the results of single well and 

multi-well tests performed in 1998 and 2013. Slug tests were performed on wells RM18, RM19 and 

RM20 in April of2013 by WES1.

The horizontal hydraulic conductivity (kh) values for the Entrada Sandstone range from 0.01 feet per day 

(ft/day) (2.9x10‘5 centimeters per second [cm/s]) to 0.28 ft/day (9.8x10'5 cm/s) with an average value of 

O.llft/day (3.8 x!0'5 cm/s) based on 23 values. Blanchard (1986) reports horizontal hydraulic 

conductivity values for the Entrada Sandstone ranging from 0.68 ft/day (2.4x1 O'4 cm/s) to 0.13 ft/day 

(4.6x10‘5 cm/s). These values are consistent with the range of values measured at the site, though the 

higher value reported by Blanchard is 2.5 times the highest value measured at the site. However, this 

difference is not large given typical heterogeneities in sedimentary strata.

Hydro-Engineering (1998) performed a multi-well pump test which shows that these fractures are not 

continuous enough to separate the Entrada aquifer into separate flow units. The joints do not affect the 

overall groundwater flow in this less transmissive aquifer.

Vertical groundwater movement is typically impeded by vertical anisotropy in sedimentary materials. 

Blanchard (1986) presents vertical hydraulic conductivity (kv) values ranging from 0.54 ft/day to 0.85 

ft/day and horizontal to vertical hydraulic conductivity ratios (kh/kv) values for the Entrada Sandstone

14 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

developed from air-entry permeameter lab tests on shallow core samples ranging from 0.80 to 0.24. This 

indicates that vertical hydraulic conductivity is actually higher then horizontal, an uncommon condition in 

sedimentary strata, unless fracture flow dominates. In contrast, Woodward-Clyde (1984) states:

“The presence of at least /n'o springs in the Entrada at substantial elevations above the general water 

table shows the presence of perched water in the highlands to the north and southeast of the site, and 

demonstrates that the vertical permeability’ of the Entrada ranges significantly from moderately low’ to 

virtually impermeable.'"

The presence of a limited and localized perched water zone in the upper Entrada Sandstone at the site (as 

observed in existing well RMS and historical well RM9) supports a kh/kv ratio of greater than one. 

However, no reliable direct measurements of vertical permeability have been made at the Shootaring 

Canyon Mill site nor would a few measurements be of much practical use, due to the observed wide

spread heterogeneity and anisotropy in the Entrada Sandstone. A common “rule of thumb” or simple 

convention often applied to sedimentary strata is that vertical hydraulic conductivity is 1/10th of the 

horizontal hydraulic conductivity due to the horizontal deposition of sedimentary strata and the tendency 

for groundwater flow to be higher laterally between depositional layers rather than vertically across such 

layers. However, it is acknowledged that the K|,:kv ratio for even relatively uniform sedimentary units can 

vary widely.

Effective Porosity

Porosity (n) is an index of how much groundwater can be stored in a saturated medium and is usually 

expressed as a percentage of the bulk volume of the material. It is defined as the volume of pore space 

(Vv) divided by the total volume of the porous media (VT). However, Driscoll (1986) states:

“Although the volume of water contained in a particular segment of aquifer is of interest, of more concern 

is how much w’ater can actually be released from storage per unit area of aquifer, per unit change in 

head. Whereas porosity’ represents the volume of water an aquifer can hold, it does not indicate how 

much water the aquifer will yield....The quantity of water that a unit volume of unconfined aquifer gives 

up by gravity’ is called specific yield. ”

Under the same reasoning, porosity does not accurately represent the void area over which groundwater 

will flow in an aquifer. That area is typically referred to as effective porosity (ne). Effective porosity can 

have several definitions but here is meant to describe the porosity available for groundwater flow. That 

is, the portion of the bulk volume of a geologic unit (VT) that is comprised of interconnected voids (V,,)

through which water will pass under a gradient. This definition excludes that portion of the voids which 

are not interconnected due to cementation or other occlusions or that portion that contains bound water;

that is water bound to clay and other particulates through intermolecular and sometimes capillary forces.
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McWhorter and Sunada (1977, p.31) state specific yield (Sy) is also known as effective porosity. Specific 

yield can be used as a conservative approximation of effective porosity when calculating actual 

groundwater flow velocities. Generally, the smaller the effective porosity, the faster water will move 

through an aquifer. For example, the following equation uses Darcy’s Law to calculate groundwater flow 

velocity (q).

q = (k x i) - ne

As the value of ne gets smaller, the calculated velocity increases. Therefore, though Specific Yield may 

slightly under estimate actual effective porosity, it will result in a conservative over estimate of calculated 

groundwater velocity.

Table 3-6 presents a range of specific yield values for aquifer materials. For a fine-grained sandstone 

such as the Entrada Standstone, specific yield values range from 0.02 to 0.40 with an average from 47 

measurements of 0.21. These values are used in the calculation of a range of groundwater flow velocities 

in the Entrada Sandstone.

2.5.1.4 Perched Water Zone

A localized portion of the Entrada Sandstone with saturated conditions above the uppermost aquifer has 

been identified in the active well RMS and was historically evident in the abandoned Well RM9. This 

localized perched water zone has water levels approximately 60 feet to 70 feet above the water levels of 

the uppermost aquifer as observed in all other site wells (e.g., RM1, RM7 and RM20). This localized 

perched water condition is caused by a lower hydraulic conductivity (permeability) zone in this portion of 

the Entrada Sandstone. This lower permeability zone (previously referred to as the Upper Entrada by 

Flydro-Engineering, 1998 and 1999), which decreases the infiltration rate of water, has caused a zone of 

perched water in a limited area between the Shootaring Canyon Mill Main Tailings Dam and the cross 

valley berm. The perched water condition is localized and is not contiguous with the main Entrada 

aquifer. In addition, inspection of the neutron geophysical log for well RM20 (Figure 2-6) indicates that 

the neutron signature below the lower permeability zone is essentially the same as above the water table 

near RMS. This supports the interpretation that the perched water in existing well RMS and historical 

well RM9 is separated from the uppermost aquifer by unsaturated conditions and that the perched zone is 

not the uppermost aquifer but rather a limited and localized saturated system.

The extent of the local low permeability zone that creates the perched water condition above the 

uppermost aquifer is limited in lateral extent to within the area between the Shootaring Canyon Mill Main 

Tailings Dam to the south, the cross valley berm to the north, the mesa cliffs to the west and the
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sandstone terrace on which the mill is located to the east. This is based on interpretation of neutron 

borehole geophysical logs and monitoring well water level data, as detailed below.

Wells RM21 and RM22 were installed directly down gradient of the existing tailings cell in an attempt to 

identify this perched water zone near the toe of the cross valley berm but no saturated conditions were 

encountered. Specifically, the shallow low permeability zone and perched water condition identified in 

wells RMS and RM9 are not present in the following locations.

• On the western margins of the tailings impoundment area:
o Wells RM3 and RM14 as shown in Figure 2-5.
o Well RM 11 as shown in Figure 2-4.

• To the north along the Cross Valley Berm:
o Wells RM14, RM19. RM7, RM18 and RM2 as shown on Figure 2-4.

• On the eastern margins of the tailings impoundment area:
o Well RM 13 as shown in Figure 2-4.
o Well RM2 as shown in Figure 2-5.

• At or below the Shootaring Canyon Mill Main Tailings Dam:
o Wells RM11, RM15 and RM6 as shown on Figure 2-4.

Where the shallow, low permeability zone is identified in wells RM4 and RM5 near the Shootaring 

Canyon Mill Main Tailings Dam (Figure 2-4), it is not saturated. The dip of this localized shallow low 

permeability zone is to the north with the top elevation approximately 4,380 ft-MSL near the Shootaring 

Canyon Mill Main Tailings Dam (wells RM4 and RMS in Figure 2-4) and approximately 4,290 ft-MSL in 

wells RMS and RM9 (Figure 2-6). It should also be noted that the extension of the low permeability zone 

identified in wells RM4 and RMS near the Shootaring Canyon Mill Main Tailings Dam is very near the 

pre-embankment ground surface while the Entrada aquifer water table surface is more than 100 feet 

below the ground surface. These data indicate that the perched water zone is very limited in lateral extent 

and is hydrologically separated from the uppermost aquifer of the Entrada Sandstone. This perched water 

zone is likely due to a thin lens of siltstone observed to cause seeps and springs within the Entrada 

elsewhere in the region (Woodward-Clyde, 1984: Blanchard, 1986).

Water in the perched zone must flow off the low permeability layer to the north, west and east margins of 

the low permeability zone into unsaturated sandstone as well as slowly infiltrating vertically through the 

lower permeability sandstone unit creating the perched condition. The groundwater from the perched 

zone percolates slowly from the perched zone to the underlying main Entrada Sandstone aquifer. As 

illustrated in Figure 2-7, there is no evidence of distortion of the main Entrada Sandstone aquifer water 

table in the area of the perched zone, indicating that the rate and volume of vertically percolating water 

from the perched zone are relatively small.
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2.5.1.5 Carmel Formation Aquitard

Blanchard (1986) reports that the Carmel Formation acts as an aquitard between the Glen Canyon Group 

(Navajo Sandstone) and the Entrada Sandstone. Fie reports that there is a fine grained unit at the top of 

the Carmel Formation that is the principal bed that limits groundwater movement between the two 

groundwater systems while much of the rest of the formation is sandy in the area of the Flenry Mountains. 

West and northwest of Ticaboo Mesa, about 5 miles east of the Ticaboo townsite, the Carmel discharges 

water at several small seeps.

Water level measurements in the Carmel Formation at the Shootaring Canyon Mill site have been 

attempted through use of observation well (piezometer) OW4. However, based on the lithologic log of 

well WW-1 and the known construction information for piezometer OW4, the screen zone of OW4 

extends up into the bottom of the Entrada Sandstone and, therefore, may not accurately reflect the 

potentiometric surface within the Carmel Formation. However, measured water levels in site piezometers 

in the Entrada Sandstone and the Navajo Sandstone (Figure 2-10, Table 2.5-4) show between 208 feet and 

230 feet of head difference between the two units, indicating that the Carmel acts as a substantial 

hydraulic barrier to flow. No values for the transmissivity or the vertical hydraulic conductivity in the 

Carmel Formation have been measured at the site.

2.5.1.6 Navajo Sandstone Aquifer

The Navajo Sandstone hosts one of the west's largest and most prolific high quality aquifers. Blanchard 

(1986) reports that the Navajo Sandstone is the most utilized aquifer in the Lake Powell area and that 

most of the wells in the Henry Mountains area are completed in the Navajo. Blanchard (1986) also reports 

hydraulic conductivity values for the Navajo Sandstone of approximately 3.5 fit/day and transmissivity 

values from between 2,626 fit'/day to 3,500 ft'/day.

Water levels in the Navajo Sandstone at the Shootaring Canyon Mill site are established through 

monitoring of water supply wells WW-1, WW-2, as well as observation wells (piezometers) OW1B and 

OW3. Measured groundwater elevations in the Navajo Sandstone at the Shootaring Canyon Mill site 

range from approximately 4,017 feet to 4,026 feet and indicate that this sandstone is under artesian 

conditions as the pieziometric surface is higher than the top of the Carmel formation (3,980 ft-MSL in 

well WW-1).

2.5.2 Surface Water

As reported in the 1997 Environmental Assessment (NRC, 1997) and the 2003 Environmental 

Assessment (NRC, 2003), the facility is located within the 32 square mile Shitamaring Creek drainage
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basin, which in turn is within the larger 132 square mile Hansen Creek drainage basin. All drainages 

within these basins are ephemeral, though they can be subjected to large transient flows resulting from 

intense precipitation events. The nearest perennial water body is Lake Powell, located approximately 12 

kilometers (km) (7 miles) to the south.

The local surface water drainages at Shootaring Canyon Mill site are alluvium-filled incisions in Entrada 

Sandstone outcrops. Surface flows in these drainages are rapidly dissipated through percolation into the 

sandy stream channel materials (NRC, 2003). The Mill buildings are located on a small bluff of alluvium- 

capped Entrada Sandstone and are not subject to significant surface water flows. The mill tailings are 

located in a cross-valley constructed disposal cell near the head of a minor and unnamed tributary 

drainage to Shitamaring Creek to the west of the mill. Site disturbances have limited the surface 

drainages contributing to the tailings disposal cell area (Figure 1 -2).

This portion of Utah is semi-arid and has low overall annual rainfall. Rainfall was reported by NRC to 

average 7 inches per year (NRC, 2003) while the 2008 Environmental Report (Exhibit A.l), which 

provided more detailed information regarding local and regional rainfall, identifies average rainfall at 

about 6.7 inches. Actual measured site precipitation for the 3 years of 1980 through 1982 ranged between 

5.72 inches and 7.63 inches (Hydro-Engineering, 1999). The majority of the local rainfall is seasonal and 

in the form of late summer/early fall or winter events (NRC, 1997).

Blanchard (1986) reports that the Carmel Formation discharges water at several small seeps West and 

northwest of Ticaboo Mesa, about 5 miles east of the Ticaboo townsite. Woodward-Clyde (1984) 

identified several points of groundwater emergence (seeps or springs) in the vicinity of the Shootaring 

Canyon Mill site. The springs are identified as the seep in Shitamaring Creek west of the tailings 

impoundment, Lost Spring to the north of the tailings impoundment and a small spring near Ant Knolls to 

the south of the tailings impoundment, though no figure is available to locate these features. The 

Woodward Clyde report states that the elevations of the Lost Spring seep (4,470 feet above mean sea 

level [ft-msl]) and the seep near Ant Knolls (4,300 fit-MSL) are both higher in elevation than the 

groundwater elevation observed in site well RM6 (4,242 ft-MSL), indicating that these seeps could not 

exhibit or express groundwater from the Shootaring Canyon Mill site. The seep in Shitamaring Creek 

west of the site (4,230 ft-msl) is slightly lower than the site groundwater elevations. Walking field 

surveys by Uranium One personnel in 2010 could not locate the Ant Knolls seep or the Shitamaring 

Creek seep.

2.6 Geology and Seismology

The following sections address the geologic setting for the Shootaring Canyon Mill site, establishing the 

framework in which the hydrologic conditions should be viewed. The reader is also referred to previous
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work related to this area and site, including those works by Blanchard (1986), Hydro-Engineering (1998, 

1999), Nuclear Regulatory' Commission (NRC) (1997, 2003), and Woodward Clyde (1984).

2.6.1 Regional Geology

The Shootaring Canyon Mill site is located within the Henry Mountains Basin of southeastern Utah and 

comprises a portion of the Colorado Plateau. This basin is bounded on the east by the Monument Uplift, 

and on the west by the north/south-trending Waterpocket Fold. Elevations within the Henry Mountains 

Basin range from 4,000 to 7,000 feet. The only major faults in the basin are located near Mount Holmes, 

Mount Ellsworth and the San Rafael Swell. These faults trend west-northwest to east-southeast, and 

displacements along them range from several feet to several hundred feet (NRC, 1997).

The major geologic units in the region include the Navajo Sandstone member of the Glen Canyon Group, 

the overlying Carmel Formation and the Entrada Sandstone member of the San Rafael Group. Blanchard 

(1986) indicates that the stratigraphic section dips slightly (< 5°) to the west in the Henry Mountains Area 

but away from the actual Henry Mountain intrusives.

2.6.1.1 Local Geology

Woodward Clyde (1978) developed the initial site-specific geologic characterization for the original 

property owner in support of mill design and licensing. Additional geologic information has been added 

to this original work over many years in the form of lithologic and geophysical logging of wells installed 

as part of the groundwater monitoring program.

2.6.1.2 Alluvium

The site is located on a thin veneer of quaternary alluvium (up to approximately 30 feet thick) that 

overlies Upper Jurassic Entrada Sandstone. These unconsolidated alluvial deposits are primarily derived 

from weathering of the exposed Upper Jurassic sediments (Curtis Formation, Summerville Formation, 

Morrison Formation) and Lower Cretaceous sediments (Cedar Mountain Formation, Dakota Sandstone) 

with gravel to cobble size clasts derived from the igneous rocks exposed in the Henry Mountains to the 

north.

2.6.1.3 Entrada Sandstone

The Entrada Sandstone, which is present in outcrop or directly under the thin alluvial cover across the 

entire Shootaring Canyon Mill site, is reported to vary from 300 feet thick at the southern end of the San 

Rafael Swell to 700 feet thick near the Henry Mountains (Hunt et ah, 1953, p. 70-72). Woodward Clyde
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(1984) reports that the Entrada Sandstone is in excess of 400 feet thick at the Shootaring Canyon Mill 

site. Hunt and others also described a change in facies from the San Rafael Swell to the west where the 

facies are red bedded silty sandstones to a more clean (lower fines), massive in character and cliff- 

forming sandstone near the Henry Mountains and the Shootaring Canyon Mill site. Morton (1984) 

reports that the Entrada Sandstone is calcite cemented with minor gypsum not far from the Shootaring 

Canyon Mill site (Dugout Creek), which is consistent with field observations of the Entrada outcrops at 

the site. Entrada in outcrop and in borehole logs at the Shootaring Canyon Mill site is a fairly massive, 

fine grained calcite cemented sandstone, though evidence of springs and sporadic perched water levels 

suggest that layers of finer grained facies are present locally in the stratigraphic column (Woodward 

Clyde, 1984).

The Entrada Sandstone locally exhibits steeply dipping to vertical jointing (>70°). Joints expressed in 

outcrop are thin and calcite filled, which weather such that the more resistant calcite-filled joints protrude 

from the weathered sandstone. Figure 2-1 presents a map reproduced from Woodward Clyde (1984) of 

mapped joint orientations and dips in the drainage hosting the tailings impoundment. Supplemental joint 

and fracture mapping performed by GeoTrans in 2008 using aerial photo interpretation is presented in 

Figure 2-11. These figures indicate joint patterns with two distinct general orientations; one set is 

oriented approximately northwest-southeast to north northeast-south southwest. Based on hydrologic 

testing of site wells Hydro-Engineering (1998) concludes that:

“The multi-well pump test presented in Section 4 shows that these fractures are not continuous

enough to separate the Entrada aquifer into separate flow units”

2.6.1.4 Carmel Formation

The Carmel Formation, which underlies the Entrada Sandstone and separates the Entrada from the deeper 

Navajo Sandstone, consists of reddish-brown siltstone, mudstone and sandstone that alternates with 

whitish-gray gypsum and fossil-rich limestone in a banded pattern (Mathis, 2000). The drillers log for the 

Mill water supply well WW-1 identifies the Carmel thickness as 193 feet (Table 2.6-1) and consisting of 

red clay and shale while the log for well WW-2 (780 feet ESE of well WW-1) identifies the Carmel 

thickness as 160 feet thick. Blanchard (1986) states that the Carmel Formation transmits little water and 

acts as a confining unit that separates the groundwater system in the formations of the Glen Canyon 

Group (Navajo Sandstone) from that in the Entrada Sandstone. The siltstone at the top of the Carmel 

Formation is reported by Blanchard to be the principal bed that limits ground-water movement between 

the two ground-water systems. Most of the remainder of the Carmel is reported by Blanchard to be sandy 

in the Henry Mountains area.
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2.6.1.5 Navajo Sandstone

The Navajo Sandstone, which lies below the Carmel Formation, hosts the major regional aquifer in this 

area. The Navajo Sandstone is approximately 800 feet thick at the WW1 site (Flydro-Engineering, 1998). 

The Navajo Sandstone, which underlies this entire region, is not of primary significance to the Shootaring 

Canyon Mill site groundwater hydrology as it is not the uppermost aquifer and is well isolated from 

potential impacts from the site by the Carmel Formation.

Blanchard (1986) reports that the Navajo Sandstone member of the Glen Canyon Group is a gray to 

yellowish-gray and reddish-orange, fine- to very fine-grained, thickly crossbedded, aeolian sandstone that 

is moderately to well sorted with a few thin lenses of dark-gray magnesian limestone. The Navajo 

Sandstone is characterized by large-scale, high-angle crossbedding in sets generally from 20 to 50 feet 

thick, and erodes to massive cliffs and domes. Thickness of the Navajo ranges from slightly more than 

600 feet to more than 1,000 feet along Waterpocket Fold.

2.6.1.6 Local Geologic Data Interpretation

Neutron logs and gamma logs were used to define the geologic conditions in these site wells because 

these geophysical signatures are useful in delineating the sand/shale contacts in existing wells. Fligher 

hydrogen content should be present in a well where shale predominates. A shift in the neutron logs 

occurs at the water table due to the increase in hydrogen ions in the water within the well. Smaller 

American Petroleum Institute (API) units on the neutron log indicate more hydrogen concentration. 

Therefore, a shift to the left, or a decrease in the neutron reading, would indicate a change from a sand 

toward the unit with more fines (e.g., a shale or siltstone). The main purpose of the neutron logging in 

these wells is to identify lower permeability areas within the Entrada Sandstone which may perch water in 

the upper portion of the stratigraphic section. The blue log line represents the neutron log results on a 0 to 

2,700 API units scale while the red line represents the same data on a 0 to 600 API units scale to show 

better resolution of smaller scale neutron log variations.

Three cross sections were developed by Hydro-Engineering (1998) to depict the geologic conditions in 

the area beneath the tailings basin. Figure 2-3 presents the location of the wells at the Shootaring site and 

the location of the three cross sections. Figure 2-4 starts on the west side of the main tailings 

embankment at wells RM1 1/RM16 and extends to the east to wells RM13/RM17, located on the east side 

of the main tailings dam. Figure 2-5 extends from the west side of the tailings basin at well RM3, up 

along the west side of the drainage to well RM14 and then across the mid-valley berm, which contains the 

limited existing tailings, across to the east side of the tailings at wells RM2/RM2R. Figure 2-6 extends 

from well RM15, downstream of the main tailings embankment, to the up gradient wells RM1/RM12 

through the center of the site, generally parallel to the direction of groundwater flow.
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These cross sections indicate that the Entrada Sandstone is fairly massive with discontinuous lenses of 

finer grained strata.

2.6.2 Seismology

Earthquake activity in the region surrounding the mill site was gathered from US Geological Survey data. 

Figure 2-12 shows epicenter locations for earthquakes reported between 1937 and June 2016 with 

magnitudes greater than 0 within a 200-mile radius of the site. Table 2.6-2 lists locations for 175 

earthquakes reported between 1937 and June 2016 with magnitudes of 3.5 and greater within a 200-mile 

radius of the site. Figure 2-13 shows epicenter locations for earthquakes reported between 1937 and June 

2016 with magnitudes of 3.5 and greater within the 200 mile radius.

A seismic belt trends NE-SW through the region and coincides with the boundary between the Basin and 

Range and the Colorado Plateau physiographic provinces. The seismic activity associated with this belt is 

located more than 80 miles west of the facility. Seismicity in the nearest portion of the belt appears to be 

chiefly related to the Elsinore, Tushar and Sevier fault zones which bound the Sevier Valley.

The largest recorded event had an epicenter about 160 miles northwest of the site and its magnitude was 

estimated at 6.7 (Cook and Smith, 1976). This event was not included in the USGS database. The event 

nearest the site had an epicenter about 4 miles northeast of the facility. This earthquake, which occurred 

on May 6, 2016, had a magnitude of 3.77 on the Richter scale. The next nearest event occurred on 

November 6, 2014 and had an epicenter about 21 miles northwest of the facility with a magnitude of 3.8 

on the Richter scale.

A seismic hazard analysis was conducted by Tetra Tech in 2008 (Tetra Tech, 2008c) to identify the peak 

horizontal ground acceleration (PGA) at the facility. This seismic hazard analysis in included as 

Appendix B to the Tailings Storage Facility Design Report, which is included in this application as 

Exhibit B. 1. Tetra Tech (2008c) identified that a peak ground acceleration (PGA) of 0.18 g and a seismic 

coefficient of 0.12g should be used for long-term stability analyses at the site. Additionally, a PGA of 

0.10 g and a seismic coefficient of 0.07g should be used for operational stability analyses.

2.7 Ecology

Baseline wildlife and vegetation surveys were conducted on June 4, 2008 (Tetra Tech, 2008b). The 

survey report is included as Appendix B to the Environmental Report, which is included in this 

application as Exhibit A. 1.

23 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



2.7.1 Wildlife

A general wildlife inventory was conducted on June 4, 2008 (Tetra Tech, 2008b). The inventory noted 

that little wildlife was present at the time of survey. Five raptor and three owl species of concern had the 

potential to occupy the Mill site. No raptor species or signs of raptor presence (nests, feathers, and 

pellets) were observed. Owl habitat was not present at the Mill site. These results suggest that the Mill 

site does not currently maintain breeding sites for raptor or owl species. Three bat species of concern had 

the potential to occupy the Mill site. It was concluded during the survey that habitat for these species is 

not present. The Mill site contained species of local, common birds including horned larks, sparrow's, and 

ravens (Table 2.7-1). The only mammals observed on the Mill site were desert cottontail rabbits and Hopi 

chipmunks. Evidence of coyote presence was seen near the dam.

Tw'o birds, the yellow-billed Cuckoo and the gunnison sage-grouse were listed as threatened in 2014 after 

the 2008 survey. The yellow-billed cuckoo was listed on the Utah sensitive species list and was not 

identified in the 2008 survey. The Gunnison sage-grouse is not known to be present in Garfield County. 

Additionally, the 2008 survey did not identify potential habitat in the vicinity of the mill for the the 

yellow-billed Cuckoo and the greater sage-grouse.

2.7.2 Vegetation

Vegetation at the new and existing tailings cells (Table 2.7-1) are predominantly shadscale saltbush 

(Atriplex confertifolia), greasewood (Sarcaliatus vermiculatus) and sagebrush (Artemesia tridentate). A 

small population of salt cedar (Tamarix ramosissima), an undesirable non-native invasive species, was 

found at the base of the north side of the dam. The vegetation characterization did not find any special 

status flora in the survey areas. No rare or threatened plant species were found. Although one patch of salt 

cedar, as well as populations of Russian thistle, w'ere found at the Mill site, no State of Utah noxious 

w'eed species w'ere identified.

Three plants were listed as threatened or endangered in 2009 and 2013 after the 2008 survey. These 

plants, pariette cactus, uinta basin hookless cactus, and the gierisch mallow, are not knowm to occur in 

Garfield County.

2.8 Monitoring

2.8.1 Groundwater

Groundwater monitoring at the Shootaring Canyon Mill site is conducted in compliance with the Utah 

Department of Environmental Quality's Groundw'ater Quality Discharge Permit (the Permit) 

UGWI70003 as well as the Utah Radioactive Material License UT0900480. The currently required
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monitoring wells are identified in Permit Section I.E.l.b. Table 2.8-1 presents pertinent data relative to 

well sampling and lists the wells currently monitored as well as historical wells and piezometers either 

abandoned or not currently within the required monitoring program. This table also indicates the type of 

data collected for each well, whether it is water-level measurement and/or water- quality sampling. Figure 

1-2 shows the locations of the wells in the perched water zone and the Entrada aquifer wells. This figure 

also shows which wells were abandoned in 2003.

The groundwater monitoring program is currently focused on collection of baseline data from the 

uppermost aquifer to develop intra-well statistics for development of long-term compliance water quality 

criteria as per Permit Section I.E.l .d.ii.A. The background monitoring program was adjusted in 2004 with 

concurrence by the NRC and the State of Utah due to the abandonment of wells near the Shootaring 

Canyon Mill Dam and the addition of the new wells near the cross valley berm. The results of the 

background monitoring program and proposed site groundwater protection limits are under review as part 

of the Groundwater Discharge Permit renewal.

Table 2.8-2 presents the water quality parameters required by Permit Condition I.C, Table 1 and included 

in the approved Groundwater Quality Assurance Plan (QAP) as Table 3. This table also provides the 

corresponding Utah Groundwater Quality Standards (GWQS) as stated in Utah Administrative Code 

R317-6-2. During the accelerated background groundwater monitoring program, the Utah GWQS are the 

applicable groundwater protection standards.

Table 2.5-1 presents basic well data for the Shootaring Canyon Mill wells. No new wells have been added 

since installation of five wells in 2003 (RM18, RM19, RM20, RM21, and RM22). The three tailings 

piezometers (T-4, T-5, and T-6) installed in 2002 have remained dry except for limited temporary 

saturation during higher precipitation periods in 2005 and 2006. Sixteen of the Shootaring Canyon Mill 

monitoring wells were abandoned in late 2003 in preparation for removal of Shootaring Canyon Mill 

Dam.

Wells RM1, RM2, RM2R, RM3, RM4, RMS, RM6, RM7 through RM20, OW1A, and OW2 are 

completed in the Entrada aquifer. Wells RMS, RM9, RM21 and RM22 were completed at shallow depths 

in the Entrada Sandstone in an attempt to characterize a localized perched water zone. Only RMS and 

RM9 encountered saturated conditions. RM21 and RM22 (which are located directly adjacent to wells 

RM18 and RM19, respectively) did not intersect a low permeability zone or perched water condition and 

remain dry.

Wells WW1, WW2, OW1B and OW3 are completed in the Navajo aquifer while Well OW4 is completed 

across the Carmel aquitard and Entrada Sandstone contact. PZ1 through PZ3 are Shootaring Canyon Mill
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Dam piezometers while Wells T4 through T6 are completed in the tailings. Wells T4 through T6 in the 

tailings have remained dry except during 2005 and 2006 when approximately one foot of water was 

measured in the bottom of Well T4. These data demonstrate the drained nature of the existing tailings.

Wells RMS and RM20 are used to evaluate the vertical gradient between the perched water zone (RMS) 

and the Entrada aquifer (RM20) as per Section I.E.l.d.i of the Groundwater Discharge Permit. Figure 1-2 

shows the locations of the monitoring and abandoned wells at the Shootaring Canyon Mill site. Figure 2-8 

presents the measured water level elevations for the current monitoring program wells through time. 

Figure 2-7 shows the uniformity of the gradient in the current piezometric surface for the Entrada aquifer 

under the tailings area.

The water quality of the uppermost aquifer (Entrada) is very good with generally low total dissolved 

solids concentrations, typically less than 300 mg/L, and low dissolved metals and radionuclide 

concentrations. This discussion addresses only anomalies to the otherwise stable groundwater quality 

characteristics observed in the groundwater monitoring program. Constituents not discussed remain below 

Utah GWQS and exhibit no significant changes for this reporting period.

All wells continued to have stable and relatively uniform concentrations for ammonia, cadmium, 

carbonate, chromium, copper, gross alpha, lead, mercury, molybdenum, radium-226, silver, zinc and field 

pH. Only wells RMS, RM12 and RM20 appear to exhibit any differences from the general pattern of 

stable and relatively uniform groundwater concentrations.

A Groundwater Sampling and Analysis Plan with an associate Quality Assurance Plan addressing the 

proposed groundwater monitoring program for the proposed new tailings facility will be submitted as a 

supplement to this application at a future date.

2.8.2 Effluent

A Graseby/GMW high volume air particulate sampler (AP-3) is located downwind of the tailings facility. 

The Utah Department of Environmental Quality, Division of Radiation Control requirements (UAC 

R313-24-3), 10 CFR 40.65, and License Conditions 11.3 and 12.2 of Radioactive Material License 

#UT0900480 requires one 20-hour to 24-hour sampling period each calendar quarter with the filters 

composited and analyzed for U-nat and Ra-226 on a semi-annual basis (License Condition 11.2, Table 

5.5-8). A review of current and past data does not reveal any confirmed trends as results are near 

analytical lower limits of detection and currently <1% of the effluent concentration limits listed in 10 

CFR 20, Appendix B Table 2.
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3.0 DESCRIPTION OF PROPOSED FACILITY

This section presents a summary of the mill processes and equipment both existing and planned. The 

plant was designed to process regional uranium ores. Though vanadium may be present in some regional 

ores, the plant design does not currently include vanadium recovery. Plant modifications to recover 

vanadium may be considered in the future.

The Shootaring Canyon Mill was operated only for a short time in 1982. Since that time, significant 

portions of the plant have fallen into disrepair or have been removed and sold. For example, the entire 

countercurrent decantation circuit was removed and sold in 2002 and the wood-staved acid leach tanks 

are in disrepair. As a result, significant plant refurbishment is required to restore the plant to operational 

status and to employ best available technologies (BAT).

A definitive cost estimate to refurbish the mill was produced for Uranium One by Lyntek, Inc. (Lyntek) in 

July of 2008. As part of their work, Lyntek performed a focused field investigation of the mill facilities, 

inventoried all process equipment, assessed the mill processes, and established design criteria for mill 

processes including those portions of the mill requiring refurbishment. The primary concept of the 

refurbishment of the mill is to restore the plant as it was originally designed, though some design 

modifications are necessary where equipment is missing or does not employ BAT. Relevant portions of 

the Lyntek report are included in Exhibit B.ll, though the sections addressing 2008 costs have been 

omitted as they are not material to this renewal application. It is emphasized that the Lyntek pipe and 

instrumentation diagrams (P&IDs) were developed in support of the cost estimate and are not intended to 

be considered final design-level specifications.

The general arrangement of the ore processing facilities is shown in the original architectural plan of the 

plant (Figure 2-1). Arrangement of the various ore handling and processing systems was based on 

economy in construction and efficiency in operation. All process units except the CCD tanks and the 

clarifier are housed or covered. The plant support buildings and facilities, such as an office, maintenance 

and warehouse building, laboratory, power house, and storage tanks, are located around the perimeter of 

the process units to yield a compact, well-integrated complex. The building exteriors are colored in earth- 

tone shades to blend with the high cliff to the west, as seen from State Highway 276. A short stretch of 

that highway, about 2 miles northeast of the site, provides the only convenient public view of the plant 

(except from the air). From the highway, the only signs of activity at the plant are vehicular movements.

The stacks, one rising about 100 ft and several others about 80 to 90 ft above plant grade, do not appear in 

silhouette from the highway. The largest building in the complex is about 140 ft by 180 ft in plan 

dimensions, and about 60 ft high. Other smaller structures, associated with the ore handling, preparation 

and conveying systems, have maximum heights of 60 to 70 ft above the general level of the plant site.
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3.1 Mill Process

Because the mill was designed and built in the early 1980’s, portions of the mill, principally the leach 

tanks, which are currently wood-staved tanks, and the original counter current decantation tanks, which 

have been removed from the mill, will be upgraded to BAT to ensure appropriate operational performance 

and process materials containment. The proposed tailings impoundment design (Exhibit B.l) meets the 

BAT standard. The following description presents a summary of the mill process and the mill equipment. 

Additional detail regarding individual mill prcess system components is provided in the Lyntek Report 

(Exhibit B.l 1).

3.1.1 General Summary

The processing facility is designed to process approximately 750 to 1,000 tons of ore per day. The 

average ore grade is estimated to be blend of ores from various mines and be approximately 0.19 to 0.21 

percent uranium oxide (LLOs). The plant is expected to have an overall recovery rate of approximately 91 

percent. Based on these operating parameters, the plant is capable of producing approximately 1,639 

pounds of product per day.

A series of operations is required to extract uranium from the ore. The ore is principally sandstone. The 

uranium minerals are present in the ore as coatings on sand grains; they also fill intergranular spaces. The 

uranium minerals are soluble in strong sulfuric acid solutions and will leach from the ore by a 

conventional acid leach process. Figure 3-1 presents a simplified process flow diagram for the plant, 

illustrating the pathway of ore to tailings and product. More detailed figures for each mill process are 

provided in the Exhibit F to the Lyntek report, which is included with this application as Exhibit B.l 1. 

Table 3.1-1 lists reagents used in the mill processes. Table 3.1-2 presents the mill process design criteria 

while Table 3.1-3 provides the system mass balance for gases, liquids, solids, and pulp (liquids + solids) 

for each primary mill process.

The ore is first ground to sand-size particles. This allows the acid to contact the grain surfaces during the 

leaching process. After grinding, the ore is delivered in slurry form directly to a two-stage, multiple-tank 

acid leaching system.

After leaching, the slurry is pumped to six CCD tanks where most of the soluble uranium is recovered 

with the decanted liquid. The CCD tanks are operated in series; solids pass through the tanks in one 

direction and the acid wash solution in the opposite direction. The solids are discharged from the CCD 

system as waste material to the tailings facility. The decanted, acidic liquid is pumped to the first-stage 

leaching tanks.
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A thickener between the two leaching stages separates the uranium-bearing solution from the solids. The 

overflow liquid from the thickener passes through a clarifier and sand filters that remove suspended 

solids. The separated solids from these two processes return to the leaching system. The filtered liquid is 

transferred to a SX liquid ion exchange system.

The uranium-bearing liquor passes through a series of stages in the SX system in which the uranium is 

transferred from the aqueous phase to an organic phase and then is stripped from the solvent by an 

ammonium sulfate solution. The ammonia is added to the stripped solution to precipitate the uranium as 

yellowcake. Finally, the yellowcake is dried, packaged, and shipped off si& to a uranium hexafluoride 

conversion plant.

3.1.2 Ore Handling and Preparation

Ore is hauled by truck to the processing facility from various regional mines. The incoming ore is 

weighed on scales as it sits in the trucks. The net weight of the ore is calculated after the truck is emptied 

and re-weighed. Samples are collected at random from each load and analyzed on site for moisture and 

uranium/vanadium content. The ore is then deposited on various stockpiles and/or blended or dumped 

directly into the ore hopper through a coarse screen with 14-inch openings, or “grizzly”. An 

electronically-controlled water spray system is used at the dump pocket to control dust.

An electronically-controlled speed apron feeder, fixed under the ore hopper, discharges the ore onto the 

conveyor belt. The belt transports the ore up and out of the dump pocket and into the grinding circuit, the 

first stage of the process area.

All dust-generating points in the dump pocket are connected by a ducting system to a cyclone-type wet 

scrubber for dust control. The resulting slurry is pumped into the grinding circuit. All exposed conveyor 

surfaces are hooded from the dump pocket to the process building to further control dust.

The ore passes over an electronic belt scale and speed transducer used to control the speed of the apron 

feeder, as it moves on the conveyer belt. Drawing 07028-F-01 in the Lyntek report (See Exhibit B.l 1 of 

this application, Section 2, p. 2.12) illustrates the ore handling and preparation circuit.

3.1.3 Ore Grinding

The ore on the conveyor is discharged into the feed chute of a semi-autogenous grinding (SAG) mill. 

Water is introduced along with the ore to produce a slurry containing approximately 70 percent solids. 

The discharge end of the SAG mill is hooded and ducted to a demister that returns the liquid to the leach 

circuit. Drawing 07028-F-02 in the Lyntek report (See Exhibit B.ll of this application, Section 2, p. 

2.13) illustrates the SAG mill.
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Pumps at the discharge end of the SAG mill convey the slurry to a distributor box containing four screens. 

Oversize material is recycled back into the SAG mill. Undersize material flows to a storage sump. The 

slurry' is pumped from this sump through an automatic sampler to two, large leach feed surge tanks. 

These two surge tanks have sufficient storage capacity to supply the leach circuit with feed and allow 

running the SAG mill intermittently.

3.1.4 Leaching

The leaching circuit dissolves uranium minerals from sandstone grains. A two-stage leaching circuit is 

used. A decant thickener is located between the leaching stages. The ore slurry from the two leach feed 

surge tanks is pumped to the first-stage leach (three tanks in series) where the ore is mixed and agitated 

with a sulfuric acid leach solution and sodium chlorate oxidant. Following the first-stage leach, the slurry 

is transferred to the decant thickener. The decanted liquid containing dissolved uranium is advanced from 

the thickener to the solvent extraction unit. The thickened solids are advanced to the second-stage 

leaching circuit (four tanks). Further leaching is accomplished at this stage by the addition of sulfuric 

acid with a small amount of oxidant. The second-stage leaching tanks are operated in series; the ore 

remains in contact with the leach solution for about 16 hours. Each tank has slow-moving propellers to 

keep the sand grains in suspension.

Discharge from the leach circuit is a slurry consisting of solids and a sulfuric acid solution with dissolved 

uranium. This slurry is fed to the countercurrent decantation stage. Drawings 07028-F-03 through 

07028-F-04 in the Lyntek report (See Exhibit B.ll of this application, Section 2, pp. 2.15 and 2.16) 

illustrate the leaching circuit.

3.1.5 Countercurrent Decantation Thickening

The slurry is transferred to the first of a series of six CCD tanks (thickeners). The solids settle to the 

bottom of the first thickener. Flocculent is added to each thickener feed to increase the settling rate of the 

solids. Solids are transferred to each of the subsequent CCD tanks until they are discharged from the 

sixth thickener. The liquid that overflows the sixth thickener advances to the fifth thickener, and 

continues through each of the CCD tanks to the first CCD tank. This countercurrent flow of liquid and 

solids washes the residual dissolved uranium compounds from the solids. The liquid that overflows the 

first thickener is collected and pumped to the first-stage leach. Drawings 07028-F-05 through 07028-F- 

07 in the Ly ntek report (See Exhibit B.l 1 of this application, Section 2, pp. 2.17 through 2.19) illustrate 

the CCD circuit.
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3.1.6 Solvent Extraction Feed

The pregnant (uranium rich) acid solution decanted from the decant thickener following the first-stage 

leach is transferred to a clarifier. The liquid contains approximately 200 parts per million (ppm) solids. 

The clarified liquor, containing about 50 ppm solids, is pumped through sand filters to a storage tank 

which feeds the SX circuit. The filtered liquid is expected to contain less than 10 ppm solids. Settled 

solids from the clarifier are added to the second-stage leach circuit. Solids collected in the sand filters are 

removed by backwashing and discharged to the second stage of the leach circuit.

3.1.7 Solvent Extraction

The primary purpose of the SX circuit is to concentrate and purify uranium. This circuit has two steps. 

First, the uranium is transferred from the aqueous acid solution to an immiscible organic liquid by ion 

exchange. Then a reverse ion exchange process strips the uranium from the solvent, using aqueous 

ammonium sulfate.

In the first step, the clarified and filtered acid solution is mixed with an organic solvent in an extraction 

mixer tank. The two solutions are then separate in a settling tank. After going through a series of four 

mixing and settling tanks, almost all of the uranium is removed from the acid solution. The uranium-rich 

organic solvent is advanced to the stripping operation. The uranium barren acid solution (raffinate) may 

be used as feed stock for a future vanadium extraction circuit, returned for use as wash water in the CCD 

tanks, or discharged to the process tailings.

In the stripping process, the loaded organic solvent is mixed with an aqueous ammonium sulfate solution. 

Ammonia is added to the solution to control the pH. The ammonium sulfate solution strips the uranium 

from the organic solvent. After processing through four mixing and stripping tanks, the barren organic 

solvent is recycled to the beginning of the solvent extraction operation. The uranium-rich (pregnant) 

ammonium sulfate solution advances to the precipitation circuit. Drawings 07028-F-08 through 07028-F- 

1 1 in the Lyntek report (See Exhibit B.l 1 of this application, Section 2, pp. 2.22 through 2.24) illustrate 

the extraction and precipitation circuits.

3.1.8 Precipitation

The pregnant ammonium sulfate solution passes through a heat exchanger and into the reaction tanks. 

The heat exchanger is used to control the temperature of the solution. Ammonia is injected into the 

reaction tanks to neutralize the solution and precipitate the uranium as ammonium diuranate. The barren 

ammonium sulfate solution is filtered and recycled to the stripping stage of the solvent extraction circuit.
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3.1.9 Drying and Packaging

The precipitated yellowcake is washed to remove soluble impurities, dewatered, and dried in a multiple- 

hearth furnace. The dried product is then passed through a crusher for reduction to minus 0.25 inch. The 

finished product is transported to a packaging station, where the yellowcake (uranium oxides) is packaged 

in steel drums at a design rate of about 583 pounds per hour. Product output from the plant is, however, 

expected to be only about 205 pounds per hour based on 350 days of operation. Filled drums will be 

stored until a sufficient quantity exists for transport off site, subject to sales schedule. Drawing 07028-F- 

12 in the Lyntek report (See Exhibit B.ll of this application, Section 2, p. 2.28) illustrates the 

precipitation, drying and packaging circuits.

3.2 Sources of Plant Wastes, Control Equipment and Instrumentation

The predominant waste stream is processed ore, or tailings. Tailings are permanently disposed of by 

storage in an engineered, lined tailings cell that utilizes a natural depression, or basin, located adjacent to 

the plant site. The plant and its support facilities also produce lesser quantities of other liquid and solid 

wastes as well as gaseous effluents that are recycled in process operations; discharged to the tailings 

facility or a sanitary waste leach field; or discharged to the atmosphere through stack emissions. Table 

3.1-3 summarizes the mass balance of all gases, liquids, and solids in each mill process.

Eight stacks discharge gaseous wastes and dust released by the plant. Three of the stacks are exhaust 

stacks from diesel powered generators used to produce electricity. Estimated emissions and physical 

characteristics of the mill stacks that could or do release radionuclides from the milling process are listed 

in Table 3.2-1. Gaseous emissions from electric power generators will be characterized as part of the 

application for an air authorization order from the UDEQ/Air Quality Division (AQD) at a future date.

Dust/mist control equipment at the processing facility consists of the following:

• Wet Dust Collectors. This collector will be a Ducon, or equivalent. These units operate on high- 
energy venturi principles. Dust and fume removal is greater than 99 percent efficient in the sub
micron range. An externally adjustable orifice permits maximum collection efficiency at varying 
gas flow.

• Mist Vapor and Fume Collector. This system will be an American Air Filter mist vapor and fume 
collector, or equivalent. This is a wet collector system that uses a perforated plate (acid resistant) 
and fluid bed to provide large areas of flooded contact surfaces and efficient scrubbing of exhaust 
air or gas.

3.2.1 Ore Stockpiles and Crushing

The ore processed at the Shootaring Canyon Uranium Processing Facility undergoes numerous transfer, 

screening, and temporary storage operations in preparation for the uranium extraction procedures
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described in Section 3.1. There are potential effluent discharges at each stage of the process, including 

particulates containing radionuclides. The following paragraphs describe the plans to control and limit 

discharges of effluents.

3.2.2 Ore Handling

3.2.2.1 Solid Effluents

The ore stockpiled on the ore pad during normal operations is used primarily as an inactive reserve. The 

stockpile is harvested when the mines cannot deliver sufficient ore to the plant.

Ore may be stockpiled on the ore storage pad in quantities exceeding a two week reserve, particularly 

when the mill is shutdown for longer than one month. For example, a 94,181-ton (94-day) supply was 

present on the ore pad during the summer of 1984.

Dispersal of dust from the stockpiles is controlled by water spray or other dust suppression techniques. 

Environmental air particulate sampling results and visual observations are used to indicate whether 

additional dust suppression efforts are required.

The ore dump pocket will be dust controlled by an automatic water spray system. From here the ore 

accumulates in the 75-ton hopper.

The next transfer is from the hopper via an apron feeder to the covered conveyor belt. Dust is collected at 

discharge and transfer points by a wet dust collector. Exhaust from the dust collector will be released 

through a stack about 100 feet above plant grade. The slurry from the dust collector will be pumped into 

the process circuit at the SAG mill.

A semicircular hood encloses the conveyor from the dump pocket to the process building. A continuous 

flow of water is introduced at the point of entry into the SAG mill, along with the ore feed. Effluent air 

from the wet dust collectors is expected to contain 0.03 to 0.05 g/m3 of ore dust.

The sample preparation area, or bucking room, is entirely enclosed in its own building. All sample 

processing equipment is tied, via a ducting system, to the wet dust collector at the dump pocket.

3.2.2.2 Liquid Effluents

Limited rain water runoff from the ore stockpiles and ore stockpile pad currently flow's to the existing 

lined tailings storage area north of the cross valley berm. After construction of the tailings storage 

facility, the runoff will be routed to the tailings cell.
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3.2.2.3 Gaseous Effluents

Negligible concentrations of radon-222 escape from the de-mister controlling emissions from the SAG 

mill.

3.2.3 Leaching

3.2.3.1 Solid Effluent

No solid effluents are released from the leaching circuit.

3.2.3.2 Liquid Effluent

The leaching tanks contain a slurry of about 47 percent solids. These tanks are located on a sloping floor 

which drains to a floor sump. Spills from the tanks will drain into the sump and be pumped back into the 

process system. The recessed impoundment area of the floor is large enough to contain 110% of the 

volume of any one of the leaching tanks.

3.2.3.3 Gaseous Effluent

Each leaching tank is negative pressure vented to the demister collection system described in Section 3.2. 

Negligible concentrations of radon-222 escape from the de-mister controlling emissions from the leach 

tanks.

3.2.4 Countercurrent Decantation Thickening Effluents

Acid wash solution is separated from the ore slurry in the CCD tanks. The barren tailings are discharged 

to the tailings disposal facility as slurry consisting of approximately 49 percent solids by weight. 

Estimated concentrations of cations, anions, and compounds assumed to be present in the slurry water are 

given in Table 3.2-2.

Tailings from the CCD operations are discharged as a slurry, containing approximately 49% solids, to a 

dammed impoundment located about 500 feet southwest of the site for permanent placement. The 

impoundment utilizes a natural depression and has been designed for 4 years of operation assuming a 

plant throughput of 750 tons of ore per day, 350 days per year.

The tailings management system design incorporates Best Available Technology (BAT) as presented in 

the Design Report (Tetra Tech, 2008d). A prescribed tailings placement procedure will be followed to 

facilitate de-watering, as well as surface dust control.

34 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

The countercurrent decant thickeners are located outdoors. The thickeners are placed on a curbed, sloped 

concrete slab. A catch basin and pumps are located at the lower end of the slab. The sloping slab and 

sump are designed to contain the contents of one thickener. Alternatively, the spill could be pumped to 

the CCDs. For leaks and spills, or possibly a tank rupture, the spilled material is normally returned to the 

decant thickeners for reuse.

3.2.4.1 Gaseous Effluents

Some water vapor, acid mist, and minor amounts of radon-222 escape into the atmosphere from the open 

thickeners. Natural air currents will dilute and disperse these materials.

3.2.5 Solvent Extraction

3.2.5.1 Solid Effluents

No solid effluents are released from the solvent extraction circuit.

3.2.5.2 Liquid Effluents

The solvent extraction and stripping tanks; and their associated mixers, pumps, piping, and small tanks, 

are located in an enclosed building. The concrete floor of this building is curbed and the volume below 

the top of the curb is large enough to accommodate at least the entire volume of the largest of the tanks.

The clarified solution storage and raffinate storage tank are located outside the solvent extraction building 

in areas surrounded by dikes. Spills are retained in the impoundments and are recovered for reuse or 

discharged to the tailings facility by a portable sump pump.

Approximately 75 gallons of kerosene are used each day in the solvent extraction circuit. Eventually, 

most of that kerosene is discharged from the plant to the tailings, where the kerosene remains adsorbed on 

tailings particles.

3.2.5.3 Gaseous Effluents

Approximately eight gallons of kerosene evaporate each day from the solvent extraction circuit. Air in 

the solvent extraction building is released into the atmosphere through three roof ventilators. These 

ventilators are located about 60 ft (18 m) above ground level, and each has a forced draft of about 12,000 

cfm.
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3.2.6 Precipitation

3.2.6.1 Solid Effluents

No solid effluents are released from the precipitation circuit.

3.2.6.2 Liquid Effluents

The precipitation and yellowcake thickener tanks, as well as all associated piping and appurtenances, are 

contained in the product building with bermed sumps. Spills are collected and returned to the system.

3.2.6.3 Gaseous Effluents

The exhaust gases contain traces of radon-222.

3.2.7 Precipitation, Drying, and Packaging

3.2.7.1 Solid Effluents

After the precipitated yellowcake is washed and dewatered, it is dried in a multiple hearth furnace and 

then passed through a crusher. Exhaust from the furnace is vented to the atmosphere through a wet dust 

collector. Yellowcake dust (about 90 percent U?Os) is emitted with this exhaust at a rate of about 0.016 

Ib/hr (7.3 g/hr).

The finished product is transported to a packaging station and loaded into steel drums. Packaging is done 

in an enclosed room. Air from the room is passed through the same wet dust collector as the furnace 

discharge described above. Product dust is emitted with the exhaust gases at a rate of about 0.02 Ib/hr 

(9.5 g/hr).

3.2.7.2 Liquid Effluents

No liquid effluent is released from the drying and packaging circuits.

3.2.7.3 Gaseous Effluents

The exhaust gas from the drying furnace contains about 5 ppm ammonia.

Anfield Resources Inc.
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4.0 EFFLUENT CONTROL SYSTEMS
4.1 Gaseous and Airborne Particulates

Table 3.2-1 presents a summary of the airborne effluent control systems in the processing facility. The 

stacks, type of scrubber system, collection efficiency, exit flow rate, exit temperature, stack diameter, 

release height, and effluent concentrations are provided. The emissions from each stack are controlled to 

levels that minimize environmental contamination and the radiological doses to people in the vicinity of 

the mill. Due to the limited duration of mill operations during those time periods, only limited stack 

sampling data are available and are on file at the mill. Table 4.1-1 presents the instrumentation used to 

monitor stack effluent control systems.

Volatile fuels and reagents are stored in closed tanks to minimize the escape of vapors to the atmosphere. 

Many unit operations are carried out within buildings or closed vessels. The air and gases from the 

process vessels are passed through wet dust collectors or de-misters to remove dust, mists, and gaseous 

pollutants. The efficiencies of these controls were presented in Table 3.2-1. Gaseous effluents and dust 

are discharged from stacks to promote atmospheric dilution and dispersion.

The plant will have limited analytical laboratory capabilities which will routinely analyze and test the ore 

and process streams to optimize the extraction of uranium from ores with differing properties. The 

laboratory will routinely analyze the various process reagents and the finished product as quality control 

measures. The fume hoods of the laboratory collect air, chemical fumes, and mists and discharge them 

through a scrubber and stack to the atmosphere. The effluent from the laboratory fume hoods does not 

contain sufficient quantities of potential radionuclides or chemicals to constitute a significant impact.

4.2 Liquids and Solids

The following sections discuss the above-grade retention systems used to prevent the release of liquid or 

solid wastes containing radioactive materials to offsite areas. Regulatory Guide 3.11, "Design, 

Construction, and Inspection of Embankment Retention Systems for Uranium Mill." served as a guide for 

those sections. Further details on the tailings impoundment system are presented in the referenced support 

documents.

Buildings that house various plant operations have concrete floors. These floors slope to sumps that 

collect any spillage. Spilled materials are pumped back into the appropriate plant circuit. The floors of the 

buildings are curbed or recessed so that they can contain 110% of the volume of any of the process tanks 

in the event of a tank rupture. Fuel oil, kerosene, and acid storage tanks are located in open areas, and are
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surrounded by impoundments capable of bolding 110% of the volume of the enclosed tanks. Liquid 

effluent is collected in a laboratory dedicated sump which is periodically pumped to the tailings facility.

The Texas Nuclear density gauges as shown on Table 4.1-1 or equivalent will be used to measure process 

densities or levels as indicated on the table. All existing Texas Nuclear density gauges will be replaced 

with new gauges. The license to possess these sources is administered by the State of Utah.

4.2.1 Tailings Disposal

A proposed ultimate design of the tailings facility was presented in the 2008 Design Report (Tetra Tech, 

2008d) and consisted of a double 40-acre cell system, which included a South Cell (39.9 acres) and a 

North Cell (39.3 acres). The proposed ultimate design is not being submitted for permitting at this time. 

However, some design components have remained to allow for the potential to use the ultimate design in 

the future. In general, the revised design for permitting consists of construction of one 30-acre cell, 

designated as the South Cell. The current plan for mill tailings disposal, presented in Exhibit B.l of this 

application, utilizes the TSF site previously permitted and constructed by Plateau Resources. The general 

layout of the existing TSF site is presented on Figure 4-1.

The TSF site occupies a broad valley flanked by a high, narrow sandstone mesa along the west side and a 

low bluff along the east side. The mill site is located at the top of the bluff to the east. Prior to 

construction of the previously permitted TSF, the valley was drained by a dry wash sloping generally 

from north to south.

A zoned earth embankment dam was constructed across the valley in the early 1980s as part of the initial 

TSF. This dam, referred to as the “Shootaring Dam” in previous investigations by others and as the 

“South Dam” in this application, has a height of approximately 120 feet and is listed as a jurisdictional 

dam with the Utah State Engineer's Office. Several other low, non-jurisdictional embankments were also 

previously constructed upstream of the South Dam during the initial mill operations. The ‘cross valley 

berm' (approximately 30 feet high) is located approximately 1,500 feet north of the South Dam. and 

another small embankment dam (approximately 15 feet high), called the ‘north dike' in some previous 

studies, was constructed another 700 feet north of the cross valley berm. An additional embankment, 

termed the ‘east dike’ in previous studies, was constructed north of the cross-valley berm and parallel to 

and east of the natural drainage channel (as shown on Figure P4-1).

A small volume of tailings was produced during the initial mill operation and discharged into the facility. 

In addition, 1 le.(2) byproduct materials from the cleanup of several nearby sites and contaminated soils
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from a previous tailings fluid spill exist within the boundaries of the TSF. All of these materials and any 

contaminated soils will be relocated to within the newly lined TSF during operations.

4.2.1.1 Tailings Design, Construction and Operation

Tailings disposal will take place within a single cell (30.6 acres) as shown on Figure P4-1. The TSF will 

be lined to an elevation of 4,430 feet. The disposal cell will be constructed with a composite HOPE liner, 

and will have independent leak detection and leachate collection systems.

A system of two Process Ponds will be constructed north of the TSF and below (west of) the mill to 

handle process liquids. Details of construction and operation are presented in the following section.

The TSF will be constructed and operated in three phases listed below. Elevations listed below are in feet 

above mean sea level.

Phase I Construction of South Cell and Process Ponds (Year 0)
Phase II Deposit Tailings in South Cell (Years 1-3.8 or 1-7.5, depending on ore production rate)
Phase III Reclamation and Closure (0-4 years after end of operations)

In Phase I, the South Cell will be constructed to elevation 4,430 feet. Integration of the existing earthfill 

dam (South Dam) will be incorporated during construction. The proposed grading of the South Cell for 

Phase 1 is shown on Figure P4-2. Phase II deposition in the South Cell will proceed to a maximum pool 

elevation of 4,422.5 feet (established by freeboard calculations). When the storage capacity has been 

reached, the TSF will be reclaimed during Phase III.

4.2.1.2 Tailings Disposal Management

Tailings slurry will be conveyed to the South Cell via a pipeline from the mill. Tailings will be conveyed 

to a distribution station, and from there they will be distributed to the cell for deposition through headers 

and spigots. The distribution station and dual header pipelines provide a means of controlling and 

delivering the tailings to the cell during temporary shut down for maintenance or repair, thus allowing 

continuous uninterrupted tailings discharge during mill operation.

Deposition of the tailings in the cell will be via conventional spigots. Tailings will be first deposited at the

floor of the cell to provide an initial protective cover for the exposed leachate control system drainage

layer. The initial tailings deposition will be performed in such a manner to minimize disturbance or

erosion of the exposed filter sand above the drainage gravel. After the leachate control system drainage

materials have been sufficiently covered, tailings discharge will take place primarily from the sides slopes

along the perimeter of the cell. Monitoring of the TSF is presented in Section 4 of the Compliance

Monitoring Plan (Exhibit B.3 of this application).
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4.2.1.3 Tailings Production from Mill

Lyntek, Inc. performed the evaluation of the restart of the Shootaring Mill (Exhibit B.ll of this 

application) and has forecast that the upgraded mill may produce up to 1,053,000 lbs of uranium per year 

(Lyntek, 2008). The average ore processing rate is estimated as 500 to 750 tons/day. Based on average ore 

processing rate of 500 tons/day, the rate of discharge for the tailings solids and water are 20.8 and 21.5 

tons/hr, respectively. Based on an average ore processing rate of 750 tons/day, the rates of discharge of 

the tailings solids and water are 31.3 and 32.3 tons/hr, respectively. These values assume a specific 

gravity of 2.7 for the solids and 1.0 for the water.

Anfield plans to recycle tailings water back to the mill via the leachate collection system. The tailings 

water will also be used as dust control for the tailings cells during operation. The Process Ponds will be 

used for temporary storage of process water during operations.

4.2.2 Water Balance

A detailed water and tailings mass balance computer model was developed for the TSF using the dynamic 

modeling platform called GoldSim (V. 9.6. GoldSim Technology Group, LLC. Copyright 1998-2007). A 

detailed water balance was also developed for the Process Ponds. GoldSim is a Windows-based computer 

program used to simulate engineering systems and is highly suited to work with the system variability of 

a mine site as it is being constructed and operated. The model simulates the key inflows and outflows to 

the system during the life of the mill. The water balances for the TSF and Process Ponds are discussed in 

Exhibit B.l Sections 6.3.1 and 6.3.2, respectively and results are summarized here.

Tailings are discharged into the South Cell until the cell is filled to elevation 4422.5 feet, allowing a 

freeboard of 7.5 feet. A full listing of pond and surface elevations over time is provided in Exhibit B.l 

Appendix F.3.1, Tables 1A and IB for ore production rates of 500 and 750 tons/day, respectively. Inflow 

and outflow rates over time is provided in Exhibit B.l Appendix F.3.1, Tables 2A and 2B for ore 

production rates of 500 and 750 tons/day, respectively.

The lifespan of the South Cell is 7.5 years for an ore production rate of 500 tons/day and is 3.8 years for 

an ore production rate of 750 tons/day.

Process fluids are discharged into the Process Ponds for a lifespan of 7.5 years maintaining a freeboard of

3.0 feet. A full listing of water elevations over time is provided in Exhibit B.l Appendix F.3.2, Tables 1A 

and I B for the North and South Process Ponds, respectively.
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4.3 Sanitary and Other Mill Solid Wastes

Trash, rags, wood chips, and other solid debris, including solid waste (trash) from office buildings, plant 

buildings, e.g., florescent light bulbs containing mercury, NiCd, batteries, etc. are collected and buried in 

the designated tailings dump area. Coveralls used in the yellowcake area are laundered at the Mill. Mill 

personnel are provided with a change room and laundering facility to allow them to leave their work 

clothes at the Mill. All liquid eff uents from the laundry are routed to the tailings retention system.

Liquid laboratory wastes are discharged to the tailings retention system.

Sewage disposal is conducted in accordance with the requirements of the Bureau of Water Pollution 

Control of the Utah State Division of Health. The permit was approved in 1979.

4.4 Liquid Discharges

No effluents are released into waters of the United States. Therefore, no request has been made to obtain a 

UPDES permit under R31 7-8-3.

4.5 Contaminated Equipment

Contaminated wastes are generated as part of the milling process. Used or worn-out equipment or 

materials with economic value may be sold and shipped off site only after the equipment and materials 

are surveyed and the contamination levels are below the values specified in Table 4.5-1 as specified in 

NRC Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use 

or Termination of Licenses for Byproduct, Source, or Special Nuclear Material, NRC, May, 1987. 

Cleaning of the equipment and salvageable materials may be necessary to meet the release limitations.

Equipment and materials that do not meet the release limitations in Table 4.5-1 and materials which have 

little to no salvage value, are currently stored within the restricted area of the mill. Such materials include 

filters and obsolete or worn-out equipment. Non-salvageable, contaminated materials will be placed in the 

tailings disposal area as per 10 CFR Part 40 which will ultimately be covered with nine feet of cover. The 

materials will be placed in the tailings disposal area in such a manner as to preclude the formation of 

voids that could disrupt the tailings cover by subsidence or differential settling.

The temporary storage of contaminated materials within the mill restricted area is monitored by the 

Environmental Radiological Health Supervisor/Radiation Safety Officer (ERHS/RSO), or a member of 

his staff, for external gamma radiation and possible posting as a radiation/contamination area.

Anfield Resources Inc.
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5.0 OPERATIONS

The Anfield corporate headquarters are located in Toronto, Canada. The Shootaring Canyon Uranium 

Processing Facility site offices are located at the mill site, approximately 2 miles north of Ticaboo, Utah.

5.1 Corporate Organization and Administrative Procedures

The Vice President of Milling has overall policy and management responsibilities for the Shootaring 

Canyon Uranium Mill. The Mill Superintendent is responsible for enforcing the policies and procedures 

and has the ultimate on-site authority. Written operating procedures have been established for routine 

production activities involving the handling and processing of radioactive materials and routine radiation 

safety practices.

The ERHS/RSO reports directly to the Vice President of Milling and is responsible for compliance with 

all environmental health and safety regulations, implementing all radiological and environmental 

monitoring procedures, and for compliance with the regulations and requirements administered by the 

State of Utah.

The organization structure of the company presented in Figure 5-1 has been designed to provide separate 

reporting channels for the ERHS/RSO or his subordinate (in case of the absence of the ERHS/RSO) to 

assure compliance with the radiation, health and safety programs. Mill production is the responsibility of 

the Mill Superintendent. Reporting to the Mill Superintendent are all departments within the milling 

facilities.

The basis for the radiation safety program is to maintain radiation exposures to levels that are as low as 

reasonably achievable (ALARA) for all employees, contractors, visitors, and members of the general 

public. The implementation of a successful ALARA program is the responsibility of management and all 

workers. Workers and management have the responsibility for developing work practices that minimize 

radiation exposure. ALARA is a primary consideration in worker training and developing work plans.

5.2 Management Audit and Inspection Program

During normal mill operations the ERHS/RSO or a designee conducts a weekly visual walk-through 

inspection of the mill and the ore stockpiles. The primary purpose of this inspection is to observe work 

practices and working conditions in the mill to minimize the spread of contamination and to maintain 

exposures to levels that are as low as reasonably achievable. Observations are documented weekly and 

each month during mill operations the ERHS/RSO provides to the Mill Superintendent and Vice
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President of Milling a written summary of visual observations made in the mill. During non-operational 

periods lasting 30 days or more, documented visual inspections will occur quarterly.

5.3 Qualifications for Personnel Conducting the Radiation Safety Program

The minimum qualifications for the ERHS/RSO are:

1. Education:

A bachelor's degree in the physical sciences, industrial hygiene, or engineering from an 

accredited college or university or an equivalent combination of training and relevant experience 

in uranium mill radiation protection. Two years of relevant experience will generally be 

considered equivalent to one year of academic study.

2. Health Physics experience:

At least one year of uranium mill work experience in applied health physics, radiation protection, 

industrial hygiene, or similar area. This experience should involve actually working with 

radiation detection and measurement equipment, not strictly administrative work.

3. Specialized training:

At least four weeks of specialized classroom training in health physics.

4. Specialized knowledge:
A thorough knowledge of the health physics equipment's used in the mill, the chemical and 
analytical procedures used for radiological sampling and monitoring, methodologies used to 
calculate personnel exposure to uranium and its daughters, the uranium milling process, and the 
mill hazards and their control.

The minimum qualifications for an Environmental and Safety Technician and Radiation Technician are:

1. Education:

An associate degree or two or more years of study in the physical sciences, engineering, or a 

health-related field,

2. Training:

A total of four weeks of generalized training (up to two weeks may be on-the-job training) in 

radiation health protection applicable to uranium mills.

3. Experience:

One year of work experience with sampling and analytical laboratory procedures used in health 

physics, industrial hygiene, or industrial safety measures applicable to a uranium mill; or

1. Education: A high school diploma,
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2. Training: A total of at least three months of specialized training (up to two months may be on- 

the-job training) in radiation health protection, and

3. Experience: One year of relevant work experience in applied radiation protection, and a 

working knowledge of health physics instruments, surveying and sampling techniques, and 

personnel dosimetry.

5.4 Training

The radiological protection training program consists of basic radiation protection training for new 

employees and contractors, on-the-job training, annual refresher training. Completion of each type of 

training will be documented on a form that includes (1) the dates of the training, (2) the content of the 

training, (3) the trainee's signature indicating that the training was received, and (4) the instructor's 

signature. This training record will be maintained on file.

All new employees are instructed in the inherent risks of exposure to radiation and the fundamentals of 

protection against exposure before beginning their jobs.

A written exam on the principles of radiation protection in uranium milling will be given to each new 

employee. The instructor will review the test results with each worker and discuss any wrong answers 

with the employee until he understands the correct answers. The minimum acceptable test score is 70%. 

Employees who fail the test will be retested after receiving additional training. These tests and results will 

be maintained on file.

All new employees, including supervisors, will receive individualized on-the-job training on the health 

and radiation aspects of the specific jobs they will perform. This instruction may be given by a qualified 

supervisor experienced in the assigned tasks, or other person experienced in the assigned tasks. In 

addition, supervisors will receive additional specialized training on their supervisory responsibilities in 

the area of worker radiation protection.

Each permanent employee, including supervisors, will receive refresher training annually. The refresher 

training will include a review of the radiation protection topics applicable to uranium milling, changes in 

regulations and license conditions, exposure trends, and other current topics in radiation protection. 

Exams will be given at the end of the refresher training course.

Safety meetings lasting will be held at least once every two months during mill operations to discuss 

matters of concern that arise during plant operations and may include instruction as part of the annual 

refresher training. The safety meetings will also be used to reinforce the ALARA program by encouraging 

employees to participate in the identification of ways to reduce occupational radiation exposures.
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During periods of extended non-operations lasting 30 days or more, safety meetings will be suspended. 

The method for distributing safety information will be commensurate with the number of employees at 

the mill and the type of work being performed. For example, when it is not feasible to conduct a meeting, 

safety bulletins may be used.

All visitors who have not received training in radiation protection will be escorted by someone properly 

trained and knowledgeable about the hazards of the mill. At a minimum, visitors will be instructed 

specifically on what they should do to avoid possible hazards in areas of the mill they will be visiting.

Contractors having work assignments in the mill will be given radiation protection training applicable to 

their work and the radiological conditions they may encounter in the mill. Contract workers who will 

perform work on heavily contaminated equipment will receive the same radiation safety instruction 

normally required of permanent employees. After receiving this training, contractors may be allowed to 

perform their duties without escort.

The ERFIS/RSO will attend refresher courses in health physics every two years usually at an off-site 

location. The Environmental Technician will receive documented retraining every two years from the 

ERHS/RSO or other qualified persons.

5.5 Safety

The boundary limits of the processing facility are posted and enclosed by a fence except for sections 

where cliffs or other topographic features form a natural boundary. The process plant, mill ore storage 

area, ancillary facilities (such as laboratory, office building, warehouse and maintenance facilities, 

electrical power distribution, and reagent storage), and the entire tailings disposal area are located within 

the restricted area boundary of the facility. The restricted area is posted with signs that state "Caution 

Radioactive Materials." The requirements of 10 CFR 20. 1902(e) are met by Materials License 

UT0900480 Condition 9.9 which allows the posting of all entrances to the mill with the words "Any Area 

Within This Mill May Contain Radioactive Material."

Access to all areas, except the general office building, employee parking and visitor parking, are 

controlled by fences and gates. Warning and information signs are posted near the main gate. Twenty- 

four hour security will be provided when the processing facility is in operation. During extended periods 

of nonoperation, access to the restricted area is through the main gate which is locked when personnel are 

not present. All fencing and gates will be inspected on a semiannual schedule during the extended period 

of nonoperation by security personnel or other responsible employees to ensure system integrity. This 

inspection will be increased to monthly during operation. The results of the inspections will be recorded 

in a log.
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Visitors, including contract workers to the plant, will be admitted only by permission from Mill 

Superintendent or ERHS/RSO or their designee. Each visitor will be checked in and out on a visitors' 

register and will be escorted while in the restricted area. All visitors are required to read and sign a hazard 

training form. A list of authorized personnel who have completed training or have been authorized to 

enter the restricted area is maintained in the mill office. Visitors are given instructions on how to avoid 

possible hazards in the mill. After receiving the training described in Section 5.4, temporary workers such 

as repairmen or contractors may be allowed to perform their duties without escort.
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6.0 RADIATION SAFETY CONTROLS AND MONITORING

Radiation Work Permits (RWPs) will be issued to cover non-routine activities posing a radiological risk 

to employees and for which no standard written procedure already exists. The RWPs shall be signed by 

the ERHS/RSO or his designee and shall describe the following:

1. The scope of work to be performed.
2. Any precautions necessary to reduce exposure to uranium and its daughters, including appropriate 

PPE.
3. The supplemental radiological monitoring and sampling necessary prior to, during and following 

completion of the work.

The radiological monitoring program to be used within the mill during mill operations is summarized in 

Tables 6.1-1. The sampling and monitoring locations are listed in Table 6.1-2. The radiological 

monitoring program to be used within the mill when the mill is NOT in operation for 30 days or more 

(interim period) is summarized in Table 6.1-3. Survey instruments and monitoring equipment used in 

both programs are presented in Table 6.1-4, along with their sensitivities and ranges.

Table 6.1-5 summarizes the lower limits of detection for the analysis of radionuclides in different types of 

samples. All survey instruments are calibrated semiannually or at the manufacturer's suggested interval, 

whichever is sooner. Air samplers are calibrated quarterly. Calibration procedures are a part of the 

radiological and environmental monitoring procedures that are reviewed annually by the ERHS/RSO.

The results of audits and other reviews of the radiation protection program, and the results of surveys and 

calibrations will be retained for 3 years after the record is made. All other records will be retained until 

the State terminates Materials License UT 0900480. Those records include records relating to the disposal 

of lie.(2) byproduct material, records to determine dose from external sources, records to determine 

individual intakes of radioactive materials, measurements and calculations of releases or radioactive 

effluents to the environment, and records of doses to individual members of the public.

The purpose of the radiological monitoring program is to maintain radiation exposures to levels that are 

ALARA. Sections 6.1 through 6.2, which follow, address both the operating mill monitoring programs 

and the interim mill operating programs for those time periods when the mill is NOT in operation for 30 

days or more. Where program commitments vary between the two programs, the operational program 

commitments will be stated first, followed by the interim program commitments in parentheses.

Trend analyses are an ongoing process conducted by the ERHS/RSO or his staff. Whenever new 

monitoring data are available, these data are compared to existing data to determine if values are 

abnormally elevated. The analysis of trends of gradually increasing or decreasing monitoring data
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requires that data be collected over enough time to observe the trends. Thus, in addition to the review and 

analysis of monitoring data as they are collected, an annual trend analysis of mill and environmental 

monitoring data is conducted and documented.

6.1 External Radiation Exposure Monitoring Program

Most, but not all, mill workers receive external gamma radiation doses of less than 1.2 rent per year. 

Gamma radiation exposure rates are generally below 1 mrem/hr in contact with incoming ore and are 

about 1 mrem/hr in contact with fresh yellowcake. Due to the build-up of the uranium daughters in fresh 

yellowcake, the radiation levels increase following yellow'cake production.

Gamma radiation surveys are performed semiannually throughout the mill at a minimum of 20 areas 

representative of where workers are exposed. The surveys are used to determine if an area needs to be 

posted as a "radiation areas" and to identify sources of elevated gamma levels (see Table 6.1-2 for 

location for airborne radiation surveys, which will also be locations surveyed for gamma radiation). The 

ERHS/RSO can then evaluate methods to lower exposure rates to levels that are ALARA. Gamma 

surveys performed for this purpose must be representative of where both routine and non-routine work is 

performed so that their whole-body radiation exposures can be estimated. Thus, measurements are

generally made at about waist height and 12 inches from surfaces. Surface "contact" exposure rate

measurements are not used for establishing radiation area boundaries or estimating personnel whole-body 

exposures because these exposures would not be representative of the worker's true exposures.

The gamma radiation surveys are summarized in the monthly reports submitted from the ERHS/RSO to 

the Vice President of Milling and Mill Superintendent who review the reports for possible corrective 

actions to reduce exposures.

To determine the need for personnel monitoring, the radiation exposures expected for each category of 

plant worker may be calculated from measured radiation levels and predicted occupancy times. As a 

general policy Anfield issues a personnel radiation dosimeter, i.e., a thermoluminescent dosimeter (TLD), 

or equivalent, to all mill operators. During interim periods when the mill is not operational for 30 days or 

more operators do not have to be badged but may, at the discretion of the ERHS/RSO. If external

radiation doses to any group of workers are significantly elevated compared to other groups, the

ERHS/RSO will investigate the cause and will take corrective actions that will reduce exposures to levels 

that are ALARA.

During full operations at the mill, TLD badges will be used by mill operations personnel. TLDs are to be 

worn at all times when operators are at work. No employee is allowed to take a TLD home. During non

48 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

work time TLD badges are to be stored on TLD racks that have a background control TLD badge, results 

of the control TLD badge can be deducted from the individual TLD results.

The sensitivity and range of the TLD badges are presented in Table 6.1-4, along with the other survey 

instruments and monitors used in the program.

6.2 Airborne Radioactivity Monitoring Program

The following sections describe surveys tor airborne uranium ore dust, yellowcake and radon progeny. 

Exhibit B.6 contains the radiological and environmental sampling and monitoring procedures. Air 

sampler calibrations that are performed quarterly are presented in that exhibit.

Surveys for airborne uranium ore dust are necessary to:
1. Demonstrate compliance with the soluble uranium weekly intake limit for workers specified in 10 

CFR 20. 1201(e).
2. Determine the areas that need to be posted as "Airborne Radioactivity Areas" as specified in 10 

CPR 20.1003.
3. Determine whether precautionary procedures, such as process or other engineering controls, 

limitations on working times, use of respiratory equipment, or other precautions need to be 
implemented.

4. Determine whether exposures to radioactive materials are being maintained to levels that are 

ALARA.

Breathing-zone and area air samples are used to determine the radionuclide concentrations is air breathed 

by mill workers. The DAC for uranium ore dust is 6.0E-I1 mCi/mL of gross alpha in air or 3E-1 1 

mCi/mL of natural uranium in air. Where uranium ore dust approaches or exceeds 1 DAC, the source of 

the dust is identified and corrective actions implemented to reduce the dust concentrations to levels that 

are ALARA. For areas in the mill that are not predominately ore dust areas, the DAC is 3E-12 mCi/mL 

for Th-230 class W or a DAC for the mixture of radionuclides present in the mill. Anfield's "Procedure 

for Calculation of Radiation Doses to Personnel" revision 8 provided in Exhibit B.6 presents the methods 

for calculation of DACs for a mixture.

6.2.1 Responsibility Of Radiation Technician and Environmental/Safety Technician
The Radiation Technician (RT) shall be responsible for the sample collection and/or inspection of the 
following:

• The Mill Radiological Monitoring Program as outlined in Table 6.1-1.

• The Interim Mill Radiation Safety Monitoring Program as outlines in Table 6.1-3.

• The Radiation Survey Instrumentation and Dosimeters in Table 6.1-4.

• The RT will be familiar with all responsibilities of the EST should the EST require a back-up.
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The Environmental/Safety Technician (EST) shall be responsible for providing respirators and protective 

clothing for the mill workers and the sample collection and inspection of the following:

• Program as outlined in Table 6.1-6.

• The Interim Environmental Program as outlined in Table 6.1-7.

• The EST will be familiar with all responsibilities of the RT should the RT require a back-up.

The sampling frequency for airborne radio nuclides in the mill is dependent on the concentration 

measured in the air and ranges from:

Daily: for > 1.0 DAC
Weekly: for 1.0 - 0.3 DAC; and in occupied yellowcake precipitation area 
Quarterly: for 0.3 - 0.01 DAC 
None: for < 0.01 DAC

Sampling areas are specified in Table 6.1-2. A summary of the mill monitoring data is presented to the 

Vice President of Milling and Mill Superintendant monthly for review of engineering methods that could 

be used to keep air concentrations to levels that are ALARA.

Exposure to soluble uranium must be limited to a weekly exposure of 40 hours at a concentration of 10 

mg/week in consideration of the chemical toxicity of uranium. Non-routine ore dust and yellowcake 

samples are to be analyzed and the results reviewed by the ERHS/RSO or his designee within two 

working days after the receipt of the analytical results by the ERHS/RSO or his designee. Occupational 

dose calculations are to be documented within three weeks of the end of the calendar year. (During the 

interim program breathing zone air samples are collected and analyzed when work is conducted under an 

RWP in the 600 area or precipitation circuit of the mill).

Under routine mill operating conditions, breathing zone air samples are used to assess particulate 

concentrations in air breathed by mill workers where those concentrations are > 0.1 DAC. In contrast area 

air samples may be used to measure air concentrations in areas where the particulate concentrations range 

from 0.01 DAC to 0.1 DAC. Below 0.01 DAC air samples are not required. Using the above criteria the 

ERHS/RSO makes the decision as to the type of air sampler that is most appropriate for the work 

conditions. Anfield's "Occupational Air Sampling Procedure," revision 8 (Exhibit B.6) presents the details 

of how to collect an air sample in the mill.

The lower limit of detection for uranium air sampling is 5E-1 1 mCi/ml as specified in Table 6.1-5 and as 

recommended in Regulatory Guide 8.30. Anfield's "Procedure for Calculation of Radiation Doses to 

Personnel" present how to calculate the minimal sampling time needed to detect a given fraction of a 

DAC.
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6.2.1.1 Surveys For Radon-222 Progeny

Significant concentrations in air of radon and its daughters may occur near ore storage bins, near crushing 

and grinding circuits, or in enclosed locations where large quantities of dry ore are found. Indoor radon 

daughter measurements are made in preference to radon measurements because the daughter products can 

build up in concentration and present a greater hazard to workers than is presented by radon alone.

Working level measurements are made at the 20 sampling locations specified in Table 6.1-2, dependent 

on the following working level concentrations observed in those areas:

Weekly: for >0.08 WL 
Monthly: for 0.08-0.03 WL 
Quarterly: for <0.03 WL

(Interim program - Working Level Measurements are made prior to working in the 600 area under an 

R WP). Samples are taken to be representative of worker exposure.

The lower limit of detection for radon-222 daughter measurement is 0.03 working levels as specified in 

Regulatory Guide 8.30. Measured values less than the lower limit of detection, including negative values, 

are recorded on data sheets.

The annual average for an area is obtained by averaging all measured values, including values obtained 

that are below the lower limit of detection.

The modified Kusnetz method for measuring working levels is used at the Shootaring Canyon Mill. The 

procedure consists of sampling radon progeny using a high efficiency filter for five minutes and, after a 

delay of 40 to 90 minutes, measuring the alpha activity on the filter. High efficiency membrane or glass 

fiber filters are used to minimize loss of alpha counts by absorption in the filter.

6.2.1.2 Establishment Of "Airborne Radioactivity Areas"

The yellowcake drier area and yellowcake packaging rooms are usually considered to be airborne 

radioactivity areas during periods of active milling operations. In contrast, ore crushing and grinding areas 

and locations outside yellowcake drying and packaging areas will not normally need to be classified as 

airborne radioactive areas when normal engineering controls are used. Any area, room, or enclosure is an 

"airborne radioactivity area" as defined in 10 CFR 20.1003) if (1) the air concentrations exceed the DAC 

for ore dust or the mixture of radionuclides present in the mill or, if the DAC for the mixture is not 

available, the DAC for Th-230; or (2) an intake of 12 DAC-hrs.
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6.3 Exposure Calculations

Anfield’s "Procedure for Calculation of Radiation Doses to Personnel" revision 8 (see (Exhibit B.6)) 

presents the methods for determining DACs for mixtures as occurs inside the mill. In addition the 

procedure presents the conversion of units needed to calculate radiation doses, and the methods for 

calculating radiation doses. The committed effective dose equivalent, the deep dose equivalent, and the 

total effective dose equivalent are each calculated in the procedure. The respiratory protection program is 

provided in Exhibit B.9. The program was prepared using Regulatory Guide 8.15 and NUREG-0041. 

References within the program to the position of Radiation Safety Officer are synonymous with the 

position of ERHS/RSO used throughout this license renewal application.

6.4 Bioassay Program

Bioassays are required for all mill department personnel during both routine and non-routine operations 

where reason exists that an exposure could exceed 30% of a DAC in a year. Table 1 of Anfield's 

"Occupational Air Sampling Procedure" (see Exhibit B.6) specifies the corrective actions to be taken in 

response to the results of the urinalyses.

6.4.1 Urinalyses

The urinalysis program is conducted at the mill following Regulatory Guide 8.22, "Bioassay at Uranium 

Mills" and Regulatory Guide 8.25, "Acceptable Concepts. Models. Equations, and Assumptions for a 

Bioassay Program." Details of the urinalysis program are presented in Exhibit B.6. (During the interim 

program, employees performing maintenance under a radiation work permit will be required to submit 

bioassay samples.) The actions taken in response to the results of the urinalyses are outlined in Table 1 of 

Regulatory Guide 8.22 “Bioassay at Uranium Mills".

6.4.2 In Vivo Lung Counts

In vivo lung counts are conducted on mill workers with work assignments in Airborne Radioactivity 

areas. (Interim program - In vivo lung counts are not conducted). The In Vivo Lung counts are conducted 

following Regulatory Guide 8.22, "Bioassay at Uranium Mills" The actions taken in response to the 

results of the lung gamma counting are outlined in Table 2 of Regulatory Guide 8.22.

6.5 Contamination Control Program

Contamination of skin and personal clothing is controlled in order to prevent the spread of contamination 

to unrestricted areas, i.e., the workers' cars and homes. Alpha radiation from yellowcake or ore dust on 

the skin or clothing is not a direct radiation hazard because the alpha particles cannot penetrate the dead
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layer of the skin. In contrast, uranium is primarily a hazard if it is inhaled or swallowed. The instruments 

used in contamination surveys are presented in Table 6.1-4, along with their sensitivities or ranges. 

Exhibit B.6 presents the instrument calibration procedures.

6.5.1 Contamination Surveys Of Clothing

Employees working in soluble uranium areas and other areas specified by the ERHS/RSO are provided 

with protective clothing such as coveralls and rubber boots. Gloves are issued when yellowcake will be 

handled.

All soiled coveralls are sent to the mill laundry usually at the end of each shift. After being laundered, the 

coveralls are monitored once each month for fixed alpha. Coveralls with average readings in excess of 

5,000 DPM per 100 cm2 or a maximum reading of 15,000 DPM/10 cm2 are disposed of in the mill 

tailings. The laundry wastewater is also discharged to mill tailings.

6.5.2 Contamination Surveys of Personnel

Procedures for the determination of alpha emitting radionuclides on personnel leaving the restricted area 

of the mill are presented in Exhibit B.6. Table 4.5-1 presents the maximum allowable levels of surface 

contamination for exit from the mill. To ensure the effectiveness of the employee contamination surveys, 

contamination spot checks are performed and documented by the radiation control staff.

6.5.3 Contamination Surveys of Equipment

Surface contamination surveys are conducted before potentially contaminated equipment is released to 

unrestricted areas. If contamination is detected above the values presented in Table 4.5-1, the 

contaminated equipment will not be released from the restricted area until decontaminated, resurveyed 

and contamination is below the values in Table 4.5-1.

6.5.4 Contamination Surveys for Transportation

Prior to shipment of barreled yellowcake from the mill, the following survey of external contamination is 

performed on a representative number of barrels of yellowcake. Contamination on packages to be shipped 

cannot exceed Department of Transportation limits of 49 CFR 173.443. The average measured removable 

alpha contamination determined by wiping 300 cm2 of the external surface of the package with an 

absorbent material must be below 22 DPM/cm2 if a non-exclusive use vehicle is to be used, or 220 

DPM/cm2 if an exclusive-use vehicle is to be used. Packages having higher contamination levels must be 

cleaned and resurveyed prior to shipment. Visible yellowcake should be cleaned off the barrels.
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6.5.5 Contamination Surveys of Lunch, Change, Control Rooms, and Administrative Offices

Every two weeks during mill operations surveys for removable alpha radiation are conducted in all lunch 

rooms, change rooms and control rooms that are in use (interim program - Semiannually in the analytical 

laboratory, lunch rooms), If the observed contamination levels exceed the Table 4.5-1 values, the area 

will be restricted from use until the area is cleaned to below the Table 4.5-1 values, If the observed 

contamination levels exceed 500 DPM/100 cm2, the survey frequency is increased to weekly until the 

observed levels are below 500 DPM/100 cm2 for three weeks in a row, Administrative offices are 

surveyed quarterly for removable alpha radiation and are restricted from use and cleaned if the observed 

values exceed those in Table 4.5-1.
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6.5.6 Contamination Surveys of Mill Areas

Visual surveys are used in the mill process areas to detect accumulations of ore and yellow'cake. 

Yellow'cake can exist as a yellow material in the solvent extraction and precipitation area of the mill or as 

a yellow' or black material in the packaging area. At least weekly during operations, the ERHS/RSO or a 

member of his staff conducts visual inspections of accumulated dust levels and spills and work practices. 

(Interim Program - Quarterly Visual Inspection.) Wet cleanup methods are used. Dry sweeping is 

prohibited. Special attention is given to the cleanup of walkways, railings, areas where accumulated dust, 

or dried yellow'cake spills could be disturbed to generate airborne dusts for potential inhalation.

6.6 Quality Assurance

The Quality Assurance Program for the analytical laboratory will be instituted to assure that the site 

laboratory produces the highest quality data practicable. This program will require periodic updating and 

revision to meet changing regulatory requirements and to take advantage of new' technology. The Quality 

Assurance Program will be applicable to analysis conducted in the Anfield Analytical and Environmental 

Laboratory.

The scope of this document includes all environmental and process sample analytical functions. Due to 

the supremacy of health concerns over production concerns, in this regard, as well as the trace amounts of 

contaminants examined in typical environmental health samples, the quality assurance procedures for 

environmental analyses are much more rigorous and extensive than those pertinent to process analyses.

Accordingly, this program is divided into two sections, environmental and process, and each is described 

in detail.

These procedures are applicable to all samples submitted by the Environmental and Radiological Health 

Department (ERHD) for analyses as described in Section 6.6.1.2, below.
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6.6.1 Environmental Analytical Quality Assurance Procedures

These procedures are applicable to all samples submitted by the ERHD for analyses as described in 

Section 6.6.1.2, below.

6.6.1.1 Sample Handling

Preservation

All environmental samples sent to the laboratory are collected by the ERHD and preserved with additives, 

if necessary, at the time of collection. Samples requiring cooling will be maintained less than 6° Celsius 

(<6° C) until either on site analysis or sample shipment to third party laboratories occurs.

Storage

Air Particulates

All air filter samples will be stored in the "Air Particulate" desiccator in the general lab. High volume 

samples are delivered and kept in identified plastic bags until analysis or shipment. Low volume samples 

(usually 25 mm diameter) are delivered and kept in small digestion beakers or enclosed containers until 

analysis or shipment.

Water

If dissolved nuclides only are to be determined, the sample should be filtered at the time of collection, 

using a 0.45 micron (0.45 pm) membrane filter, and the filtrate acidified to pH < 2 with reagent grade 

nitric acid.

If both dissolved and suspended nuclides are to be determined, the sample should be fractionated and 

treated as above. The suspended solids should be bagged and delivered to the lab with the acidified 

filtrate. If samples are delivered to the lab prior to such fractionation and preservation, these steps will be 

performed as quickly as is practicable. Samples should not be allowed to sit in direct sunlight or 

otherwise be exposed to extremes in temperature.

Soil

Soil samples will be sealed in plastic bags and delivered to the lab. These samples will be taken to the 

sample bucking room for preparation only, and sent to the lab for analysis.

Urine

These samples should be promptly delivered to the ERHS/RSO for shipment to a third party laboratory. 

Approximately 50 ml of sample is required for analysis and each group of twelve or fewer samples must
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be accompanied by - 250 ml of each of two "blank" urine samples and appropriate quality control samples 

as defined in NRC Regulatory Guide 8.22, "Bioassay at Uranium Mills".

Sample Rejects

All unused sample rejects will be returned directly to the ERHS/RSO unless otherwise instructed. Third 
party laboratories with applicable radioactive materials license shall dispose of samples per their 
approved quality assurance plans, licenses, and permits.

Preparation and Analysis

The only samples that will typically require pre-analysis preparation will be soil samples. As these 

samples are to be prepared in a room in which ore samples are handled, extreme care must be taken to 

ensure the integrity of these soil samples. Equipment to be used solely in the preparation of these samples 

will be kept clean and covered when not in use.

All glassware and prepared reagents to be used in the analysis of environmental samples are reserved for 

this purpose only, and will not be comingled with process labware.

6.6.1.2 Environmental Analytical Procedures:

It is noted here that all required radiological and non-radiological license compliance analytical testing 

will be conducted by qualified and State of Utah certified third party laboratories. This would include the 

analysis of '"rtRa, '’wTh, 2/rtPo, and 2/0Pb as well as metals and non-metal analytes in all applicable 

matrices.

Uranium

Natural uranium will be determined by a ICP-MS or equivalent technique.

Inorganic Elements

This lab will, nearly universally, employ ICP-MS spectroscopy techniques for these analyses. A few 

selected analyses may be performed by wet chemical, visible, ultraviolet or infrared spectrophotometric, 

or other instrumental techniques.

6.6.1.3 Environmental Analytical Instrumentation

Analytical Balances

These balances are maintained under contract with a third party balance service company for cleaning and 

adjustment once per year. The balances are checked at least once each week using a standard check 

weight.
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6.6.1.4 Environmental Standard Reference Materials and Quality Control Samples

Analytical Standards

Uranium

The uranium standards universally used are MBS uranium oxide #950a and #950b or equivalent 

commercially available liquid and/or solid standards.

Inorganic Elements

These standards are all purchased as elements, salts, or solutions of salts from reputable commercial 

vendors.

Commercial Vendor Standards

All vendor supplied standards will be NIST, NBS or traceable thereto, when available.

Preparation Frequency

All uranium standard solutions will be checked for accuracy, typically by an outside laboratory', or, more 

typically, prepared fresh from a primary standard at least every six months. All general inorganic 

analytical standard solutions will be checked for accuracy against or prepared fresh from a primary 

standard at least every six months.

Intra-laboratory Quality Control (QC) Samples

All Analyses Excepting Urinalysis

At least one QC sample will be included with each group of up to 20 samples to be analyzed at one time. 

With groups larger than 20 samples, proportionally more QC samples will be included. The QC samples 

will include Laboratory Control Samples (LCS), duplicates, Matrix Spikes (MS) and Matrix Spike 

Duplicates (MSD). The QC samples will be replicates or knowns provided by qualified commercial 

vendors.

Urinalysis for Uranium

Two QC samples will be included with each group of up to 12 samples to be analyzed at one time by a 

third party laboratory'. These QC samples will be “knowns" having concentrations of approximately 15 

and 30 pgU/l or as provided in NRC Regulatory Guide 8.22.

Analytical errors of + 30% of the known concentration of any QC sample will result in repeat analysis of 

all samples in the group.
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Inter-laboratory Quality Control Samples

Certain environmental compliance samples will be periodically submitted to other third party laboratories 

for confirmation purposes.

6.6.1.5 Environmental Data Handling

Analytical Requirements and Result Documentation and Archival

Internal environmental compliance data will be compiled in a Laboratory Information Management 

System (L1MS). Data input from either automated or manual laboratory equipment will be digitally 

entered into the LIMS database. All analyses are initiated by an analytical request accompanying the 

sample which provides requestor sample data. The senior analyst will assign laboratory numbers and 

provide coordination with the LIMS system.

Calculations

Calculations are typically performed by the analytical instrumentation or within the LIMS system. The 

senior analyst or chief chemist will review LIMS data prior to disseminating reports.

Reporting Results

Results of analyses are reported on standard forms and will include the laboratory number, requestor 

sample identification, lower limit of detection method of analysis, and any pertinent remarks. All results 

will be reported in the following units unless otherwise instructed:

Air: radionuclides, pCi/ml (performed at third party laboratory)

Water: radionuclides, pCi/L inorganic constituents, mg/L

Soil: radionuclides, pCi/g inorganic or organic constituents, mg/Kg

Urine: uranium pg/l

All reports will be reviewed by the chief chemist or senior analyst before distribution.

Sample and Data Control

Each sample is assigned a laboratory number prior to analysis to assist in the traceability of the sample 

and the data through the analytical process. All sample vessels used in the analysis and all pertinent data 

are identified by this lab number.

All analytical data including reports are kept for 10 years or as required by the radioactive materials 

license (UT0900480), whichever is shorter.
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6.6.1.6 Environmental Analytical Personnel Standards

Chief Chemist

This individual must have a minimum of a high school diploma and a BS degree in the natural sciences or 

2 years experience in the analysis of environmental samples. The chief chemist must be competent in all 

chemical, instrumental, calculation, and statistical procedures used in these analyses.

Senior Analyst

This individual must have a minimum of a high school diploma and one year's experience in the analysis 

of environmental samples. The senior analyst must be competent, as certified by the chief chemist, in all 

chemical, instrumental, calculation, and statistical procedures used in these analyses.

Laboratory Technician

This individual must have a minimum of a high school diploma and be competent, as certified by the 

senior analyst or chief chemist, to perform these analyses and accurately calculate the results.

Sample Preparation Technician

This individual must have basic writing and math skills and be competent, as judged by the senior analyst 

or chief chemist, to prepare these samples, when necessary, for analysis.

6.6.1.7 Environmental Analysis Quality Control Report

The chief chemist or senior analyst will prepare a monthly quality control report listing all quality control 

samples and results and instrument checks. A copy of this report will be forwarded to the chief chemist 

and the ERHS/RSO.

6.6.2 Process Analytical Quality Assurance Procedures

These procedures are applicable to all samples submitted by departments other than the ERHS/RSO for 

analysis.
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6.6.2.1 Sample Handling

Preservation

All routine and most non-routine samples are delivered to the plant sample storage area or the bucking 

room by the department desiring analysis, and usually require no special preservation.
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Storage

Plant Product

Plant product samples are delivered directly to the product lab and are stored there until all analyses are 

completed. Subsequently, these samples are stored indefinitely in the sample bucking room.

All Other Samples

Subsequent to preparation, if necessary, all other samples are stored in the site process metallurgical lab 

until analyses are completed. Excepting all solid plant samples identified as "Leach Surge Feed, First 

Stage Leach Feed, Second Stage Leach Discharge, and #6 CCD Underflow", all other samples are 

disposed of subsequent to analysis, unless other specific instructions are given. The above identified 

samples are stored indefinitely in the sample bucking room.

Preparation and Analysis

All samples requiring physical preparation, e.g. crushing, grinding, etc., will be prepared, pursuant to 

standard procedures, in the sample bucking room.

All glassware and prepared reagents to be used in the analysis of process samples are reserved for this 

purpose only, and will not be comingled with environmental labware.

6.6.2.2 Process Analytical Procedures

The analytical procedures to be used are numerous, lengthy, and are not detailed in this application.

6.6.2.3 Process Analytical Instrumentation

The instrumentation to be used in performing these analyses will be enumerated in the analytical 

procedures document. The theory and practical operation of these various instruments are discussed in 

considerable detail in the respective vendor manuals. Current copies of these manuals will be maintained 

in the laboratory office at all times. All instruments are periodically checked against a standard reference 

material. Typically, instrument response is determined by analyzing standards with each group of 

samples. At least one blank is always included.

6.6.2.4 Process Standard Reference Materials and Quality Control Samples

Analytical Standards

All analytical standards are prepared from elements, compounds, mixtures, or solutions thereof and 

purchased from reputable commercial vendors. All primary standards will be purchased from or traceable
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to NBS or NIST, when available and deemed appropriate by the chief chemist. All standard solutions will 

be checked or prepared fresh at least every' six months.

Intra-laboratory Quality Control Samples

At least one QC sample will be included with each group of up to 20 samples to be analyzed at one time. 

Larger sample groups will require proportionately more QC samples. Once per month the chief chemist or 

senior analyst will prepare blind spike QC samples for selected analyses by the laboratory group. QC 

samples will he replicates or prepared from reliably known material.

Inter-laboratory Quality Control Samples

Selected samples will be sent to an outside laboratory at least once every six months for analysis.

6.6.2.5 Process Data Handling

Analytical Requirements and Result Documentation and Archival:

Internal process control and accounting data will be compiled in a LIMS. Data input from either 

automated or manual laboratory equipment will be digitally entered into the LIMS. All analyses are 

initiated by an analytical request accompanying the sample which provides requestor sample data. The 

senior analyst will assign laboratory numbers and provide coordination with the LIMS. All analyses are 

initiated by an analytical request accompanying the sample which provides requestor data. A blanket 

request will be prepared on all routine plant process samples and utilized by the LIMS. The individual 

performing the particular analysis will assign an interim lab number and initiate the analytical data sheet 

within LIMS.

Calculations

Calculations are performed within the LIMS and/or by the analytical equipment computer system. 

Calculations of blind spike QC samples are checked and initialed by the chief chemist or senior analyst.

Reporting Results

Results of analyses are reported by the contract laboratory on standard hard copy reports and within 

electronic data deliverables (HDD), typically electronic spreadsheets, as per the laboratories SOPs.

Sample and Data Control

Sample and data flow is controlled through a sample and data filing system known as LIMS. The 

samples, excepting products, are delivered to the metallurgical (met) lab with accompanying analytical 

requests or analytical reports initiated by a sample preparation technician. The individual performing the

61 | 88 Pages
June 2016

Anfield Resources/Shootaring Canyon Mill
License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

analysis collects the sample and corresponding analytical request or report, initiates an analytical data 

sheet, and completes the analysis. If the sample requires no further analyses, it is returned to the met lab 

and placed on the rejects cart, while the analytical data sheet and request or report is filed in the 

completed file within LIMS. If the sample requires further analyses, it is placed on the in-work cart and 

the data sheet and request or report is placed in the in-work file within LIMS.

Upon completion of all analyses, the analytical data sheet(s), request, and report are reviewed by the chief 

chemist or senior analyst before distribution.

6.6.2.6 Process Analytical Personnel Standards

The minimum qualifications of these personnel will be the same as those presented in Section 6.6.1.6 of 

this chapter, excepting that the experience requirement, where applicable, must be in the analysis of 

process samples.

6.6.2.7 Process Analysis Quality Control Report

The chief chemist or senior analyst will prepare a monthly QC report listing the results of the monthly 

blind spike QC samples. This report will be distributed to the chief chemist and the metallurgical 

recorder.
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7.0 OPERATIONAL ENVIRONMENTAL MONITORING

The environmental monitoring program conducted during mill operations is outlined in Table 6.1-6 and 

the program conducted during nonoperational (interim) periods lasting greater than one month is 

presented in Table 6.1-7. During operations, analysis will be completed by the mill metallurgical 

laboratory (for process samples) with various commercial laboratories utilized for environmental sample 

testing and quality assurance. Where program commitments in the following descriptions vary between 

mill operations and interim periods, the operational program commitments are stated first, followed by the 

interim program commitments in parentheses.

7.1 Operational Environmental Monitoring - Surface Water

No surface water monitoring is proposed. No identified springs are reasonably close and down gradient 

from the process facility and no surface water discharges are proposed. Further, all drainages adjacent to 

the process facility are ephemeral and only flow in response to short and intense rainfall events. 

Sufficient engineered controls on process materials and wastes, routine inspections, and other monitoring 

are proposed to make sampling of ephemeral surface drainages unnecessary.

7.2 Operational Environmental Monitoring - Groundwater

Ground and surface waters are monitored at the locations to be determined at a future date and addressed 

in the Compliance Monitoring Plan and the associated groundwater sampling and analysis plan (SAP). 

These locations will be designed to promptly identify any potential seepage entering groundwater from 

the tailings storage facility and process ponds. It should be noted that the primary monitoring location for 

prompt detection of potential leakage is the leak detection system of the double lined pond retention 

systems in both the process ponds and the TSF.

The groundwater monitoring locations will be selected using the following criteria stipulated in 

Regulatory Guide 4.14 and in the US Environmental Protection Agency (EPA) Flealth and Environmental 

Protection Standards for Uranium Mills, 40 CFR 192, Subpart D:

1. Groundwater hydrologically down gradient and relatively close to the tailings impoundment and 

hydrologically up gradient, i.e., not influenced by seepage from tailings.

2. The use of indicator chemical and radiological parameters for early detection of tailings seepage.
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The groundwater detection monitoring program will include:
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1. Location, Number and Type of Groundwater Monitoring Wells. One up-groundwater-flow'- 

gradient monitoring well and several down-gradient-water-flow-gradient monitoring wells, all 

located with respect to the TSF and process ponds, are sampled for compliance with intra-well 

baseline water quality standards to be established prior to resumption of operations. The up- 

gradient well RM-I is located immediately north of the tailings impoundment. A summary of the 

well depths and screen locations for each of the compliance monitoring wells will be provided.

2. Monitored Parameters and Frequency. Compliance monitoring wells will be sampled 

semiannually for the following parameters: U-nat; As; Cl; Se; S04, as well as field pH, specific 

conductance, and temperature, and annually for the entire list of analytes identified in the 

approved Compliance Monitoring Plan and groundwater SAP. Groundwater surface elevation 

will also be measured semiannually to calculate groundwater flow rate and direction in the 

uppermost aquifer.

3. Sampling and Analytical Techniques. Groundwater samples will be obtained after each well has 

been bailed or pumped until the field pH, specific conductance, and temperature remain relatively 

constant (pH changes < ± 0.2 units, specific conductance changes < ±10% and temperature 

changes < 0.2° C) but in no case less than one well casing volume has been removed from each 

well. Each sample will be filtered, preserved and analyzed using the procedures and methods 

identified in the approved Compliance Monitoring Plan and the groundw'ater SAP. The sampling 

results will be used to determine w'hether a significant increase in any constituents has occurred 

and to provide reasonable confidence that the migration of hazardous constituents from the 

tailings impoundment into and through the aquifer will be indicated.

4. Background Levels. Background data for various constituents for the groundwater monitoring 

program w'ere collected during the processing facility's pre-operational and operational periods. 

In addition, intra-well baseline groundw'ater quality data will be gathered for all constituents 

identified in the Compliance Monitoring Plan and the groundwater SAP. This baseline dataset 

will be collected over a period of at least 8 quarters to establish an appropriate statistical basis for 

establishing intra-well compliance values for all hazardous constituents.

Action levels for groundwater monitoring program are based on sampling results and trend analyses. If 

individual sampling results approach 10 CFR 20. Appendix B, Table I values for groundwater samples 

u'hich are obtained within the restricted area of the mill, or above levels identified in the Groundwater 

Discharge Permit UGW170003, or if trends of increasing concentrations as a function of time are 

observed, the ERHS/RSO staff investigates the cause of the problem. If the presence of groundwater
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contamination is confirmed, the ERHS/RSO promptly notifies management and the UDEQ/DWMRC. 

Corrective actions, to be developed with UDEQ/DWMRC, would likely involve identification of the 

source of the contamination and may involve mitigating measures, such as the installation of groundwater 

flow barriers or seepage pump-back systems.

7.3 Operational Airborne Monitoring

Table 6.1-6 presents the effluent monitoring program for the yellowcake drying and packaging stack and 

ore crusher stack. Quarterly isokinetic samples are collected from the yellowcake stack and semiannual 

grab samples from the ore crusher stack. Sampling is not conducted during the interim program because 

stacks are not operational). The isokinetic sampling procedures were derived from ERA stack method 5.

The environmental air particulate monitoring sites are described in Table 6.1-6 (Interim - Program 

described in Table 6.1-7). The operational environmental air particulate monitoring stations operate 

continuously at five sites around the mill. (The interim environmental air particulate sampling program is 

conducted at one downwind site for 20 hours each quarter).

All environmental air particulate monitoring sites are accessible throughout the year, are served by 

electric power, and meet the following criteria for air particulate monitoring site locations as specified in 

Regulatory Guide 4.14:

1. Locations at or near the site boundaries and in different sectors that have the highest predicted 

concentrations of airborne particulates.

2. At the nearest residence(s).

3. Control location(s).

Action levels for both the stack and environmental monitoring programs are based on sampling results 

and trend analyses. If individual environmental sampling results approach 10 CFR 20, Appendix B, Table 

II effluent concentrations or trends of increasing concentrations as a function of time from either the stack 

or environmental sampling results, the ERHS/RSO investigates the cause of the problem. If the air 

particulates concentrations exceed 10 CFR 20, Appendix B. Table II effluent concentrations, the 

ERHS/RSO promptly notifies management and the UDEQ/DWMRC. Corrective actions, to be developed 

with UDEQ/DWMRC, would likely require adjustments, maintenance, or repair of the stack scrubber 

systems.

Environmental radon-222 concentrations are monitored continuously at each of the five environmental air 

paniculate monitoring locations. Track Etch radon monitors or equivalent are changed quarterly. The
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quarterly exchange frequency allows the detector sufficient time to accumulate a response that is large 

enough to provide good counting statistics using routine readout procedures by the vendor. For the 

interim environmental monitoring program, radon is not monitored.

7.4 Other Environmental Monitoring

Tables 6.1-6 and 6.1-7 present the monitoring programs for direct radiation, soil, vegetation, and 

meteorology. All analyses of environmental samples are performed by certified commercial laboratories.

The operational monitoring program and interim monitoring programs were designed to meet the 

following criteria presented in Regulatory Guide 4.14:

1. Sample vegetation from animal grazing areas near the mill site in the direction of the highest 

predicted airborne radionuclide concentrations.

2. Sample soils and measure gamma radiation at each of the locations chosen for air particulate 

samples.

Any increasing trend for a monitored parameter will be investigated by the ERHS/RSO or his staff to 

determine the cause and identify potential corrective actions.

A new meteorological station will be established and operational prior to commencement of operations. 

The new meteorological monitoring station will be located near the administration building. The sensor 

and recording equipment will be capable of monitoring wind velocity and direction from which the 

stability classification will be generated. Data integration duration will be one-hour with hourly recording 

of mean speed, mean wind direction, and mean wind stability (as degrees sigma theta). In addition, 

precipitation, relative humidity, and solar radiation will be recorded.

The data from the meteorological station will be retrieved monthly by downloading onto a data module, 

or the equivalent. The data module will be sent to an independent meteorological contractor where the 

module will be downloaded to a computer record, and the data correlated and presented in a Semi-Annual 

Meteorological Report, which may be incorporated into the Semi Annual Effluent Monitoring Report.

Monitoring for precipitation will consist of a daily log of precipitation using a standard National Oceanic 

and Atmospheric Administration (NOAA) rain gauge, or the equivalent, installed near the administrative 

office, consistent with NOAA specifications.

Fish sampling and sediment sampling are not conducted because of the lack of streams flowing through 

the processing facility.
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Stack emission monitoring from yellowcake facilities follows ERA Method 5 procedures and occurs on a 

quarterly basis, during operation of the facility. Particulate sampling is analyzed for Unat on a quarterly 

basis and for Th-230, Ra-226, and Pb-210 on a semi-annual basis. Demister and ore stack emission 

monitoring follows EPA Method 5 procedure on a semi-annual basis, during operation of the facility. 

Particulate samples are analyzed for Unat, Th-230, Ra-226, and Pb-210. Monitored data includes scrubber 

system operation levels, process feed levels, particulate emission concentrations, isokinetic conditions, 

and radionuclide emission concentrations.

7.5 Quality Assurance

Quality assurance for environmental monitoring will follow the QA/QC program identified in the 

Compliance Monitoring Plan, which is to be amended in a subsequent submittal. In general, all 

environmental monitoring will include QA samples, such as duplicate samples, as well as laboratory QC 

samples, such as spike samples and calibration check samples.
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8.0 RECLAMATION, AND FACILITY DECOMMISSIONING

The Reclamation and Decommissioning Plan, provided in Exhibit B.4 to this license renewal application, 

is currently in preliminary draft form. The previous Reclamation and Decommissioning Plan was 

submitted to the UDEQ/DWMRC by Plateau Resources, Ltd and Hydro-Engineering, LLC and was titled 

“Tailing Reclamation and Decommissioning Plan for Shootaring Canyon Uranium Project - 2005 

Garfield County. Utah” (Hydro-Engineering, LLC, 2005). This preliminary draft submittal amends the 

plans previously submitted to the UDEQ/DWMRC and NRC) for the Shootaring Canyon Uranium Mill 

site in 1982 and 1988. This preliminary draft Reclamation and Decommissioning Plan incorporates 

changes from the previous design, as well as addresses comments from UDEQ/DWMRC provided in 

Interrogatories Rounds 2, 3, and 4 (URS, 2007, 2008a, 2008b; Tetra Tech, 2008a).

This preliminary draft plan summarizes work completed to date for the Reclamation Plan, as well as 

conceptual discussion for those sections which are still in progress. Anfield will be submitting a complete 

Reclamation and Decommissioning Plan, when finalized, to the UDEQ/DWMRC)to provide detailed 

reclamation and mill decommissioning design specifications and associated costs for the current proposed 

TSF design to support the amendment of the present license UT0900480 from standby to operational 

status.
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8.1 Schedules for Mill Decommissioning and Site Reclamation

The reclamation and decommissioning for the mill site, including reclamation of the TSF, is designed to 

progress in three phases, as outlined in the following sections.

8.1.1 Phase I - Reclamation and Decommissioning - Interim Cover

This phase consists of draining of the tailings pool, mill decommissioning, tailings regrading, placement 

of an interim cover on the regraded tailings surface, reclamation of the South Dam to a 5H:1V slope, 

construction of the reclamation diversion channel, monitoring, and preparation of an environmental report 

and a reclamation and decommissioning report. The duration of this phase is estimated as 36 months with 

mill decommissioning occurring at the start of the time period. The duration of mill decommissioning is 

estimated to take approximately 6 to 12 months.

8.1.2 Phase II - Reclamation and Decommissioning - Final Cover

This phase consists of placement of a final cover on the TSF after tailings consolidation is complete. 

Monitoring will continue for the duration of this phase. An as-built report and final environmental report 

will be completed at the end of the final cover construction. The duration of this phase is estimated as 36
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months with construction lasting a maximum of 24 months. Reports will be prepared after construction is 

completed to document as-built conditions.

8.1.3 Phase III- Post-Closure Monitoring

Post-closure monitoring will included groundwater and cover monitoring. Annual monitoring reports will 

continue for the duration of post-closure monitoring. The estimated time period for post-closure 

monitoring is 48 months, at which time it is anticipated that the license and site ownership will be 

transferred to the long-term custodian.

Radiation safety and monitoring programs shall continue throughout the mill decommissioning and 

tailings reclamation process. Weather delays could result in a longer period of time between the start and 

finish of the reclamation. Also, laboratory and completion reports with regulatory review and approval 

could also require additional time between some reclamation tasks. A more detailed schedule will be 

provided in the final Reclamation and Decommissioning Plan.

8.1.4 Plans for Mill Decommissioning

Decommissioning will generally include the following activities:
• development and implementation of health and safety procedures;

• execution of pre-decommissioning activities;

• removal above-ground and under-ground facilities to the TSF;

• survey and excavation of contaminated site surface and subsurface soils, including windblown 
contamination, to meet standards and placement in the TSF;

• regrading and revegetation.

Decommissioning of the processing facility will entail dismantling, decontaminating, and disposing of 

buildings, foundations, contaminated equipment, and excavating contaminated areas as necessary to 

permit unrestricted use of the site. Once the portions of the Mill are salvaged and released for unrestricted 

or disposed of in the TSF, the last cells of the TSF will be capped and stabilized.

8.1.5 Site Reclamation

The purpose of the reclamation program is to restore lands disturbed by project activities (except for the 

tailings impoundment) to a productive condition consistent with past and present uses of the area and to 

ensure that site conditions remain protective of public health, safety, and the environment for at least the 

statutory period of 1,000 years, to the extent practicable, but in any case at least 200 years. This consists 

of isolating and stabilizing all hazardous constituents associated with the lie.(2) by product material,
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restoring landscape contours to slopes similar to pre-disturbance conditions and, in some instances, 

replacing a sufficient thickness of topsoil to enable native vegetation to become reestablished.

Several characteristics of the project area, and southern Utah in general, are considered nonconductive to 

the rapid establishment of native plant species on disturbed areas. The low average annual precipitation of 

6 to 8 inches (15-20 cm); frequent droughts; extreme temperatures; high wind erosion; and a loose, 

undifferentiated soil profile with poor moisture-holding capacity and little organic content are a few of 

those characteristics.

Based on the types of disturbances anticipated, the environmental characteristics of the area, the present 

and proposed land uses, and the state-of-the-art knowledge on reclamation in arid environments, 

reclamation of areas disturbed by the project will include:

(a) Removing structures and regrading disturbed areas to blend with the surroundings
(b) Covering and stabilizing the tailings impoundment area;
(c) Replacement of stockpiled topsoil in selected areas amenable to plant growth; and

(d) Revegetating disturbed areas using native and introduced species.

8.1.5.1 Present and Proposed Use of the Land

Historically, the project area has been used for seasonal livestock grazing and as wildlife habitat. Human 

use of the project area for activities, such as camping, hiking, sightseeing, and hunting, has been minimal 

to date in part because of the availability of other areas in southeastern Utah for these activities and 

because the land is privately owned and access is controlled.

Limited livestock grazing and wildlife habitat will probably continue to be the principal uses of the 

surrounding area after termination and closure of the project. Agricultural use of the area, for either crop 

or hay production, is not anticipated due to the poor soil structure and scarcity of water. There are 

presently no urban or industrial developments in the project area other than the facilities related to the 

project and a boat repair/storage yard. No other developments are planned for the future.

8.1.5.2 Lands Disturbed For Ore Processing Facility

Approximately 18 acres (7.28 hectares) were leveled for construction of the plant administrative office, 

ore stockpile pads, plant buildings, and auxiliary structures. After topsoil removal and stockpiling, 

approximately 90% of the area was graded to develop a smooth, nearly level surface. Topsoil stockpiling 

and stabilization have been accomplished. The surface gradient for runoff is sloped toward the tailings 

impoundment area. Placement of fill was required over the balance of the graded area. Typically, cuts 

ranged from zero to about 15 feet (4.57 m) in depth except in localized areas (such as the ore dump
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pocket and connecting conveyor tunnel) where excavation was as deep as 45 feet. Maximum fill depth 

was approximately 40 feet at the southwest corner of the ore storage pad.

At project termination structures and facilities not decontaminated and released for unrestricted use will 

be leveled. Uncontaminated portions of structures that are leveled may be used to fill depressions within 

the plant area, such as the excavation for the ore dump pocket. All depressions within the plant site will 

be filled and the general surface gradient of the graded area will be maintained so all runoff from the area 

will continue to flow to the tailings impoundment area. Heavy equipment will be used to recontour the 

site to blend with the natural surrounding topography. Topsoil will be added where practical to help 

establish natural vegetation. Fertilization, if needed, and seeding will follow seed bed preparation to 

promote the establishment of vegetation in accordance with the Utah Mined Land Reclamation Act. 

Mulch will be used where necessary. Existing fences will remain standing during revegetation. Plant 

species to be seeded are likely to include:

• Sagebrush (Artemisia spp.),

• Indian ricegrass (Oryzopsis hymenoides),

• Mormon tea (Ephedra spp.),

• Galleta (Hilaria jamesii),

• Siberian or crested wheatgrass (Agropyron sibiricum or A. desertorum),

• Salina wildrye (Elymus salinas),

• Saltbushes (Atriplex gm.),

• Blackbrush (Coleogyne ramosissima),

• Apacheplume (Fallugia paradoxa),

• Desert bitterbrush (Purshia glandulosa), and

• Rabbitbrush (Chrysotharnnus spp.).

An area adjacent to the plant site was cleared and graded for use as a construction equipment and 

materials storage yard. At closure, the construction yard will be closed, all equipment will be removed, 

the area will be regraded to conform with the general topography of its surroundings, and disturbed areas 

will be seeded.

8.1.6 Plans for Tailings Storage Facility Reclamation

Reclamation of the TSF will be conducted in two phases. The first phase will consist of drainage of the 

tailings pool, regrading of the tailings surface, placement of an interim cover, and drainage of the tailings 

pore water. The second phase of reclamation will consist of placement of the final cover after drainage of 

the tailings pore water and primary settlement has occurred.
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Section 4.0 of the attached preliminary draft Reclamation and Decommissioning Plan (Exhibit B.4) 

addresses reclamation of the TSF. After tailings regrading, an interim cover will be placed over the 

tailings. The interim cover shall include a minimum of 40 inches of grading sand to allow for the top 

surface of the interim cover to be a uniform grade as well as provide a firm based for the compaction of 

the clay liner.

The final cover system will consist of the following layers from top to bottom:
• 4-inch rock mulch cover for erosion protection;

• 3 feet of rocky soils from local pediment for biointrusion and frost protection;

• 6.5 feet of sand for frost protection and drainage;

• 40 mil HOPE geomembrane to minimize the potential for the “bathtub effecf’;

• 1 foot clay layer to minimize infiltration and emanation of radon gas; and

• A minimum of 40 inches of grading sand above the tailings.

A schematic of the cover is illustrated in Figure 8-1. Analyses for cover design are summarized in the 

following sections.

Laboratory testing was conducted on the processed tailings, clay from the proposed borrow area, on-site 

sands, and local pediment soils. The testing performed included water content (gravametric), dry unit 

weight, Atterberg Limits, particle size analyses, specific gravity, consolidation, and capillary moisture 

retention. Relevant engineering properties for the tailings and pediment soils for the Reclamation and 

Decommissioning Plan are summarized in Table 4-2 of Exhibit B.4 and the results of the laboratory 

testing are included in Appendix A to that Exhibit. Results of the laboratory testing on the clay and sand 

soils can be found in the TSF Design Report, provided in Exhibit B.l.

8.1.7 TSF Reclamation Design and Geotechnical Stability

Design of the TSF reclamation cover, including its geotechnical stability, is summarized below. The 

complete TSF Design Report is provided in Exhibit B. 1.

8.1.7.1 Freeze/Thaw Analysis

The freeze/thaw analysis is provided in Appendix B of the Preliminary Draft Reclamation and 

Decommissioning Plan (Exhibit B.4). The results are summarized in this section.

Depth of frost penetration into the final cover for the proposed TSF was determined using the procedure 

adopted by the ITS. Department of Energy and accepted by the Nuclear Regulatory Commission (DOE, 

1989).
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Based on results of the freeze/thaw analysis for a 200-year recurrence interval (0.5% probability of 

occurrence in any given year), a maximum frost penetration of 74 inches (6.2 feet) should be assumed for 

final cover design of the TSF. This depth is computed when the long-term moisture content of the cover 

is 6% by weight.

The clay layer in the multi-layered cover system is 9.83 feet below the surface, which is well below the 

estimated maximum frost penetration depth of 6.2 feet.

8.1.7.2 Radon Flux Attenuation

Modeling was performed for the emanation of radon-222 from the top surface of the proposed cover over 

the TSF. The modeling addresses the current cover design, the expected ore grade, and incorporates site- 

specific material properties for the cover material and tailings from testing conducted in 2008. The radon 

emanation modeling shows that the planned cover system reduces the rate of radon emanation to values 

below the NRC limit of 20 picocuries per square meter per second (pCi/m2-sec) averaged over the entire 

impoundment area. Additional discussion and modeling results are provided in Appendix C to Exhibit 

B.4.

8.1.7.3 Infiltration Analysis

Infiltration analyses were performed to calculate infiltration rates on the surface of the tailings 

impoundment for use in the seepage modeling to evaluate the infiltration at the bottom of the final cover. 

The actual boundary conditions for the surface of the final cover are the climatological conditions. In 

order to simulate the climatological surface conditions in the SEEP/W model (GEO-SLOPE, 2007), a net 

flux was determined by modeling a representative 1-D column using the VADOSE/W software (GEO

SLOPE, 2007) and then applying that net flux as the boundary conditions.

Table 8.1-1 summarizes the soil parameters used in VADOSE/W model runs. The majority of the 

parameters were given in the Hydro Engineering (2005) laboratory testing results and the TSF Design 

Report (Exhibit B.l) laboratory testing results. The remaining parameters were estimated based on typical 

values for the material type and from laboratory results given in Appendix A to Exhibit B.4.

Daily climate data including precipitation, evaporation, and minimum and maximum temperatures and 

relative humidity, and average wind speed was used for the analyses. Climate data was obtained from the 

NOAA weather stations for Page, Arizona (Station Number 026180) and the Page, Arizona airport 

(Station Number 723415).
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The resulting infiltration rate out of the bottom of the cover for the one case evaluated is 0 inches/year. 

All water from precipitation entering the model is leaving the model as evaporation. The infiltration case 

was used to represent long term conditions and will be used to input into the SEEP/W model for the 

calculation of time rate of consolidation. Additional cases will be evaluated for the final report and will 

include sensitivity analyses to address UDEQ/DWMRC comments (URS, 2008a and 2008b).

8.1.7.4 Seepage Analysis

The seepage analyses for the TSF reclamation cover has not been conducted and will be provided with the 

final Reclamation and Decommissioning Plan. Section 4.7 of Exhibit B.4 presents the planned method of 

analysis and materials properties to be applied in those analyses.

8.1.7.5 Settlement

The settlement analyses for the TSF reclamation cover has not been conducted and will be provided with 

the final Reclamation and Decommissioning Plan. Section 4.8 of Exhibit B.4 presents the planned 

method of analysis and materials properties to be applied in those analyses.

8.1.7.6 Cracking Potential of Radon Barrier

The horizontal strain analyses for assessing if differential settlements will cause cracking of the radon 

barrier and reduce its effectiveness to attenuate radon flux has not been conducted and will be provided 

with the final Reclamation and Decommissioning Plan. Section 4.9 of Exhibit B.4 presents the planned 

method of analysis and materials properties to be applied in those analyses.

8.1.7.7 Slope Stability Analysis

The slope stability analyses for the TSF reclamation cover has not been conducted and will be provided 

with the final Reclamation and Decommissioning Plan. Section 4.10 of Exhibit B.4 presents the planned 

method of analysis and materials properties to be applied in those analyses.

8.1.7.8 Biointrnsion

A biointrusion evaluation of the proposed cover system was conducted by Dr. Jody Waugh of Stoller and 

is included as Appendix 1 to Exhibit B.4. Vulnerability of the cover system to biointrusion from plant 

species is limited by thickness of the cover system relative to the rooting depth of planned vegetation. 

Biointrusion from burrowing vertebrates into the mill tailings is mitigated by the thickness of the cover
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and random fill above the tailings. The minimum 9.83 foot depth of radon barrier and cover exceeds the 

typical burrowing depth of most vertebrates in the region (Waugh, 1997).

8.1.7.9 Surface Water Hydrology Erosion Protection

The reclaimed TSF will be protected from water and wind erosion through a combination of offsite runoff 

diversion and rock mulch surface facing, discussed separately below.

8.1.7.10Offsite Runoff Diversion

Offsite runoff will be minimized by re-grading the top of the East Bluff/former mill site to drain eastward 

into an adjacent canyon. Remaining offsite drainage area to the north and east of the TSF will be 

collected in a rock-lined channel, designed for the Probable Maximum Flood, and conveyed along the 

north and east side of the TSF. The diversion channel will ultimately discharge into a natural drainage to 

the southeast of the TSF (Figure 8-2). The proposed diversion will have a 15 foot bottom width, 0.3% 

longitudinal slope, and 3:1 sides. The minimum depth will vary from 10’ to 12’, and the channel will be 

lined with an 18'’ thick layer of 9” riprap. Design calculations can be found in Appendix J to Exhibit B.4.

8.1.7.11Soil Cover Erosion Protection

The main TSF cover will be sloped at 0.5%, and will incorporate a top layer of rock mulch, of a median 

diameter of 1.5”. At the interface between the TSF cover and the west bluff, a 50’ wide strip of 9” riprap 

(identical to that used for channel lining) will provide an erosion-resistant area for redistribution of any 

flow concentrations arriving from the west bluff. The eastern 5:1 outslope of the TSF cover will also be 

lined with 9” riprap, smoothly transitioning into the channel side slopes. Design calculations can be 

found in Appendix J to Exhibit B.4.

Further design of long-term erosion protection measures will require additional efforts, to include the 

following:

• Re-grading of the top cover to eliminate contours that are concave to the east, which would cause 
flow concentrations.

• Coordination of top cover grading with channel grading to provide smooth transitions.

• Optimization of channel grading to reduce unnecessary cut.

• Design of energy dissipater and grade control where the reclamation channel transitions to the 
existing drainage swale.

• Evaluation of rock size transitions (e.g., the top cover small rock mulch should terminate some 
distance short of the hinge point to the 5:1 outslope).
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• Design of level spreaders or energy dissipators for concentrated flows exiting the western bluff 
onto the cover.

• Evaluation of the potential for rockfall to clog the channel or cause flow concentrations on the 

cover.
• Evaluation of the sediment transport capacity of the reclamation channel, and likelihood of it 

filling with sediments generated from the upstream watershed.

• Evaluation of desired oversize of rock mulch and riprap, based on actual borrow source data.

• Preparation of specifications for rock mulch and riprap.

8.1.8 Protection of Water Resources

The tailings management plan and the Reclamation and Decommission Plan for the Shootaring Canyon 

mill has been developed to prevent contamination of groundwater underlying the tailings disposal area. A 

double liner with leachate collection and leak detection systems will been placed over the natural 

sandstone of the impoundment area to maintain low hydraulic heads on the liners during operational 

conditions and to prevent seepage from the tailings into the foundation rock. To reduce the amount of 

tailings liquids available for seepage from the impoundment, tailings will be distributed around the basin, 

in such a manner as to continuously provide a large wetted area exposed for evaporation. Also, if excess 

tailings liquids collect in the drainage system of the impoundment, the tailings liquids will be recycled to 

the process circuit. By keeping the tailings wet during and after placement, wind erosion and dispersion of 

the tailings can be minimized. Details of the TSF liner system are provided in Exhibit B.l and are 

summarized in Section 4.2.1.1 of this application.

8.2 Procedures for Removing and Disposing of Structures and Equipment

Salvageable equipment and buildings will be dismantled and decontaminated to the maximum allowable 

surface contamination levels specified in Table 4.5-1 prior to release to unrestricted areas. Sandblasting, 

scrubbing with detergents, high-pressure water and other methods of physical decontamination will be 

adopted as prescribed by the ERHS/RSO. Concrete floors, foundations, sumps, subsurface piping or other 

materials with surface contamination levels exceeding the Table 4.5-1 values will be broken up, removed, 

and buried in the tailings area. Contaminated earth, such as may be found beneath the foundations and ore 

stockpile pads, where the average Ra-226 contamination in land, averaged over areas of 100 m2, which, as 

a result of uranium byproduct material, does not exceed the background level by more than 5 pCi/g 

averaged over the first 15 cm below the surface, and 15 pCi/g, averaged over 15-cm thick layers more 

than I 5 cm below the surface, will be excavated and taken to the tailings area for disposal.

Equipment and buildings (especially those constructed of bolted prefabricated steel construction) that

meet the NRC surface radiation standards at the time of decommissioning may be sold or reused

elsewhere.
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The security fence constructed around the tailings impoundment area will be maintained throughout the 

life of the project. This fence may be left in place.

Additional discussion of procedures and technical specifications for removing and disposing of structures 

and equipment will be provided with the final Reclamation and Decommissioning Plan.

8.3 Methodologies for Conducting Post-Reclamation and Decommissioning Radiological Surveys

8.3.1 Decommissioning Radiological Surveys

Radiological surveys during decommissioning will follow the procedures in the Handbook of 

Radiological and Environmental Monitoring Procedures (Exhibit B.6). This includes occupational air 

sampling (Exhibit B.6, Section 1.3), bioassay (Exhibit B.6, Section VII), determination of alpha 

contamination on personnel leaving the restricted area and decontamination of personnel (Exhibit B.6, 

Section V.l and V.33).

Site decommissioning radiological surveys will also use the procedures in Exhibit B.6 for control, 

evaluation and removal of radioactive contamination for materials considered for salvage or release for 

unrestricted use (Exhibit B.6, Section V) and equipment calibration procedures (Exhibit B.6, Section 

VIII).

The final Reclamation and Decommissioning Plan will provide the requirements for activities prior to 

demolition and the procedures to be used for specific locations within the process area, as well as 

requirements for personnel training, environmental monitoring, and management of water and 

contaminants. All radiological surveys and sampling during reclamation and decommissioning will be 

overseen by the ERHS/RSO.

8.3.2 Post-operational Monitoring Program

Supervisory and industrial safety requirements will be enforced and the needed protective equipment 

provided. The radiological surveys conducted after cessation of milling will involve making direct and 

indirect measurements of surface contamination. Occupational exposure monitoring will continue during 

reclamation and decommissioning. Surface and sub-surface soil profile sampling will be performed in 

combination with gamma-dose rate measurements at the site to demonstrate compliance with land 

cleanup requirements stated above.

Environmental monitoring including groundwater, surface water, air, and vegetation sampling, analysis 

and reporting will continue until license termination and transfer in compliance with the license.
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8.4 Quality Assurance

Quality assurance and quality control for reclamation and decommissioning activities will generally 

comport with the QA/QC procedures described in Section 6.6 of this application. A QA/QC plan for 

reclamation and decommissioning activities will be incorporated into a final Reclamation and 

Decommissioning Plan to be submitted at least 12 months prior to the initiation of approved reclamation 

activities.

8.5 Financial Assurance

Table 8.5-1 will present a summary conceptual cost estimate for the reclamation and decommissioning of 

the mill site. A more detailed cost estimate will be provided in Appendix N to Exhibit B.4. Quantities 

will be based on the current conceptual design and current mill layout. Unit costs will be based on 

contractor costs and past experience at similar uranium mill and tailings impoundment sites. The final 

Reclamation and Decommissioning Plan will include detailed information for each cost item and will 

used updated quantities based on the final reclamation design.

The current approved financial assurance for reclamation of the Shootaring Canyon Mill site is held as 

surety bond for the amount of $9,253,263.00 with the collateral held by Ironshore Indemnity Inc. A 

revised amount of $9,438,765 has been proposed but not yet approved.
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9.0 ENVIRONMENTAL EFFECTS OF ACCIDENTS

The radioactive materials handled at the mill have specific activities on the order of 10’9 Ci/g for the 

tailings. 10"9 Ci/g for the ore, and 10'6 Ci/g for the refined yellowcake product. Because of the low 

specific activities, releases of large quantities are required to produce significant human health and 

environmental impacts. Engineering controls generally limit the potential for large-scale releases even 

during accidents. Four categories of plant-related accidents involving radioactivity have been considered 

as well as releases of hazardous chemicals:

1. Trivial incidents.

2. Small releases to the environment.

3. Large release to the environment.

4. Transportation accidents.

5. Releases of hazardous chemicals

Trivial incidents include spills, ruptures in tanks or plant piping containing solutions or slurries, 

overfilling process tanks, and the rupture of a tailings pond retention system pipe in which the tailings 

slurry is released into the tailings facility. Small releases include failure of the air-cleaning system 

serving the concentrate drying and packaging area, or in the yellowcake drier. Large releases include a 

tornado dispersing materials from the mill buildings or tailings area.

In the 1998 license renewal application (Plateau, 1998a), a large release of tailings solution offsite was 

considered. A recent design change calls for the separation of the liquid from the tailings slurry prior to 

placement of the tailings in the tailings cell. The liquids will be transferred to a lined storage/evaporation 

pond. The location of the pond is such that if a breach of the pond embankment occurred with a loss of 

liquid, the liquid would be contained in the tailings cell. Therefore, this potential accident has been 

eliminated from further consideration.

9.1 Trivial Incidents Involving Radioactivity

The following accidents at the mill caused by human error or equipment failure should not result in the 

release of radioactive material to the environment.

9.1.1 Leaks or Rupture in Tanks or Piping

Uranium-bearing slurries and solutions are contained in several tanks comprising the leach, washing,
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clarification, and precipitation stages of the mill circuit. Human error during the filling or emptying of 

tanks or the failure of valves or piping in the circuit might be expected to occur several times annually 

during normal operations. Large spills from tank failures or uncorrected human error might involve the 

release of several hundred pounds of uranium in the liquid phase to the mill floor. However, the entire 

content of each tank would be contained within the mill sumps and the spill retention dike and therefore 

should not reach the environment.

9.1.2 Rupture of Pipe in the Tailings Disposal System

The maximum throughput of the mill is approximately 1,000 tons of ore per day. Operating three shifts a 

day approximately 40 metric tons (44 tons) per hour of sands, silt and clay-sized particles are transported 

to the tailings area through the tailings disposal system piping. This material is transported as a slurry 

(approximately 49% solids), which contains mill chemicals and radioactive materials. Within the tailings 

area, the liquids are then separated from the solids and pumped to the nearby evaporation pond. 

Occasional ruptures in the tailings slurry pipeline are expected to occur. A rupture would allow liquids to 

flow into the secondary containment, an 18-inch diameter polyethylene half pipe supporting the slurry 

pipeline. The liquids would then flow by gravity to the tailings facility. Fresh water from the mill can 

then be used to flush any residual materials in the trough into the tailings facility. Should a design for 

separation of the tailings solution at the CCD circuit be feasible, the mitigation measures for controlling 

releases will be designed into the system.

9.2 Small Release Involving Radioactivity

The following accidents, caused by human error or equipment failure, are likely to release small 

quantities of radioactive materials to the environment. The releases, however, are expected to be small in 

comparison with the annual release from normal operations.

9.2.1 Air-Cleaning System Failure in the Yellowcake Drying Area

The off-gases from the yellowcake drying operation, which contain entrained solid particles of 

yellowcake, pass through a wet scrubber which collects roughly 98% of the solid material, depending on 

particle size. Should the scrubber fail, excessive quantities of yellowcake could be released to the 

environment. The stack is routinely monitored for uranium and the circuit is checked approximately every 

four hours of operation. Under conditions of scrubber failure, drier operations would be terminated until 

the scrubber is repaired. Although quantitative data on failures of wet dust collectors are unavailable, a 

catastrophic scrubber failure is highly unlikely. Progressive failure, in which case the plugging of vents 

causes back pressure, would be readily detectable during operational checks and result in inefficiencies, 

rather than complete failure.
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Drying and packaging operations will be terminated when controls are inoperative. When the checks 

indicate the equipment is not operating within the range prescribed for peak efficiency, actions shall be 

taken to restore parameters to the prescribed range. When this cannot be done without shutdown and 

repairs, drying and packaging operations shall cease as soon as practicable. Operations will not be 

restarted after cessation due to off normal performance until needed corrective actions have been 

identified and implemented. All such cessation’s, corrective actions, and restarts shall be reported to the 

UDEQ/DWMRC Control in writing within 10 days of the subsequent restart.

9.2.2 Gas Explosion in the Yellowcake Drying Operation

A diesel-fuel-fired furnace is used to dewater the yellowcake slurry after the filter wash operation. The 

furnace consists of several hearths enclosed within a large cylinder. The off-gas from the drier is vented 

through a wet scrubber. An explosion in the drier or the fuel piping, however, could blow off the duct 

work associated with the ventilation system and disperse yellowcake into the mill work space.

The consequences of explosion accidents are limited by the concentration of heavy material that can be 

maintained in the air, estimated to be approximately 100 mg/nr. For a room with a volume on the order 

of 1004 m3, the quantity of yellowcake released to the room air is estimated to be approximately lOOg. 

Based on the conservative assumptions that (1) all of the material would be swept out into the 

environment when the room is ventilated and (2) that 100% of the insoluble particles are in the respirable 

size range, the office receptor would receive an total effective dose equivalent (TEDE) of 0.3 mrem. The 

above calculation was made using MILDOS-AREA by adjusting the release to occur over a one-year 

period, the average wind speed and class directed toward the office worker receptor location, and 

occupancy of the receptor was 100 percent.

If such an event were to occur, downwind unrestricted areas would be surveyed for excess alpha activity. 

It is reasonable to expect that typical public land use, such as cattle grazing and recreation, of the 

downwind unrestricted areas would be temporarily limited until the areas are surveyed and reclaimed if 

needed. Contaminated soils could be removed and recycled through the mill circuit or disposed of in the 

tailings facility, thereby minimizing any long-term environmental impact.

9.3 Large Release Involving Radioactivity

There is only one conceivable accident that could release large quantities of radioactive materials to the 

environment resulting in significant environmental and health impacts. This hypothetical accident 

assumes that a tornado strikes the yellowcake processing area.

Eligh winds, thunderstorms and dust devils are frequent in spring and summer and may occasionally cause

slight damage in their paths. Although tornadoes are an infrequent occurrence and tend to be less
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destructive than those appearing further east, their maximum probable impact has been estimated. In a 

typical tornado, the wind speed approximates 240 mph, of which approximately 190 mph is rotational and 

50 mph is translational. The mill structures are not designed to withstand a tornado of this intensity.

The nature of the milling operation is such that little could be done to secure the facility even with 

advance tornado warning. It is not possible to accurately predict the release during such an event. A 

conservative approach was adopted where it is assumed that two days' production of yellowcake is in the 

process piping (2,480 kg) and will be released. In addition, it is assumed that 48 drums containing 16 

metric tons (18 tons) of yellowcake are onsite when the tornado strikes; and that all of the unpackaged 

and 15% of the containerized material is released. Thus, the tornado is assumed to cause about 4,880 kg 

(10,736 lb) of yellowcake (equivalent to the contents of fourteen 55-gallon drums) to become airborne.

MILDOS-AREA is designed to calculate the dose to receptors from a constant release from the site over a 

one year period. For dispersion analysis from a single release, the input parameters were adjusted to 

distribute the release from the tornado over a year, assuming a constant but conservative wind direction 

and speed. The average annual wind speed was directed into a 45 degree cone to the south toward 

Ticaboo. Using the above assumptions, the TEDE to a Ticaboo resident was calculated to be 38 mrem 

while the dose equivalent to the lung was estimated to be 317 mrem. The TEDE to the south, southwest 

resident was calculated to be 49 mrem while to dose equivalent to the lung was estimated to be 387 mrem.

Given this scenario and the estimated ground deposition of uranium in the model output, soil remediation 

of unrestricted areas south of the mill site would be required. It is reasonable to expect that typical public 

land use, such as cattle grazing and recreation, of the downwind unrestricted areas would be temporarily 

limited until the areas are reclaimed. Contaminated soils could be removed and recycled through the mill 

circuit or disposed of in the tailings facility, thereby minimizing any long-term environmental impact.

9.4 Transportation Accidents

Transportation of materials to and from the mill can be classified into three categories:

1. Shipments of refined yellowcake from the mill,

2. Shipments of ore from the mine to the mill, and

3. Shipments of process chemicals from suppliers to the mill. An accident in each of these 

categories has been considered.

9.4.1 Shipments of Yellow cake

The refined yellowcake product is placed in 55-gallon drums, classified by the Department of
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Transportation as Type A packaging (49 CFR Parts 171-189 and 10 CFR Part 71), holding an average of 

750 lb. It is assumed that the yellowcake will be shipped 2,400 km (1.500 miles) by truck to the 

conversion plant in Metropolis, 1L. The average truck shipment contains approximately 48 drums, or

36,000 pounds of yellowcake. Based upon the current mill capacity, 1.7 million pounds of yellowcake 

annually, approximately 46 such shipments will be required annually. Published accident statistics set the 

probability of a vehicle accident at approximately 1.4 x 10'6/km (DOT, 2003).

The annual probability of a vehicle accident while transporting the yellowcake to the conversion plant is 

0.15, or one accident in about 7 years. Using the method proposed in (NRC, 1980), a wind speed of 5 

m/s, and a release time of 24 hours, the environmental release fraction is 0.009. Assuming all uranium 

particles are in the respirable size range and a population density of 7.5 persons per square mile, the 50- 

year collective dose commitment to the lungs of the nearby general population was calculated to be 0.7 

person rems.

The assumptions in the calculations are conservative since the spilled yellowcake would be cleaned up as 

rapidly as possible to prevent spread of the contamination.

9.4.2 Shipments of Ore to the Mill

While all sources of uranium ore to be milled have not been identified, it is assumed that ore will be 

hauled in trucks an average of 161 km (100 miles), the sources ranging from local mines as well as from 

mines as far away as Moab, UT. which is approximately 290 km (180 miles). A conservative estimate 

(NRC, 1980) of the respirable fraction of ore dust in a truck is 0.01. If 25 ton trucks are used, 13,240 

trucks per year will be required to supply the mill at full capacity of 365,000 tons per year. Using the 

accident rate from above and 100 miles per trip, three accidents are predicted per year. It should be noted 

that the NRC (1980) predicts that 55 percent of these accidents will be minor accidents with no release.

It is estimated (NRC, 1980) that only 1 percent of the ore is in the respirable range. Applying the same 

0.009 release fraction, the average respirable quantity to be released in an accident is only 2.04 kg (4.5 

lb). Since the specific activity of the ore is three orders of magnitude less than that of yellowcake, it is 

obvious that the radiological exposure to this release is very small. Therefore, it is easy to conclude that 

the radiological impact of ore transport is considered insignificant.

9.4.3 Shipments of Chemicals to the Mill

The most serious trucking accident involving the transportation of chemical to the mill would most likely 

involve the shipment of anhydrous ammonia. The probability of a truck accident is 1.4 x 106/km, but not 

all of those predicted accidents would release ammonia. If, however, large amounts of ammonia were 

released, human lives could be endangered.
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9.5 Releases of Hazardous Chemicals

The potential environmental effects from accidents involving nonradiological material are expected to be 

small. Ducting and ventilation systems in the solvent extraction and precipitation areas are designed to 

vent and dilute the chemical vapors emitted and protect the workers from hazardous fumes. Failure of 

these ventilation systems may result in the short term collection of these vapors in the building air. Since 

the vapors would ultimately be discharged to the atmosphere in either case, such a failure would have no 

incremental effect on the environment.

A number of chemical reagents used in the process are expected to be stored in relatively large quantities 

at the mill site. Specifically, storage tanks are provided for such materials as sulfuric acid, ammonia, and 

sodium chlorate. If an overflow or rupture were to occur, drainage of the liquid reagents would be 

contained in the mill sumps and the spill containment dikes.

The only chemical which may seriously impact the environment is ammonia. This event was assessed in 

Plateau’s original application (Plateau, 1996). A break in the ammonia storage tank external piping 

would result in only a minor release. The line carrying ammonia to the storage tank from the tank truck 

could rupture, in which case the release rate is assumed to be limited to 0.2 lbs (100 g) of vapor. This 

would be released outside of the building. The truck delivery person would be trained to respond by 

avoiding the plume and advising nearby personnel to clear the area until the cloud disperses. The 

resulting concentration of ammonia at 2000 m was conservatively estimated to average approximately 35 

mg/m3 over the release period. Published information on ammonia (Texas, 2003) indicates that odors are 

readily detectable at concentrations between 20-50 ppm and that levels in the range of 150-200 ppm have 

a visible cloud with general discomfort and tearing for humans, normally with no lasting effect with 

short-term exposure. The most restrictive time-weighted average limit for worker exposure is given as 

17 mg/m3 by the American Conference of Government Industrial Hygienists. Since the exposure 

duration would be expected to be short compared to exposure in the work place, no significant off-site 

impact should result
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Table 1.2-1 Summary of Primary Licensing Submittals and Communications
Date From Licensee From UDEQ

March 1. 1996 (Plateau) Renewal of License for Operating the Shootarmg Mill
April. 1997 (Plateau) Environmental Assessment for Renewal of License No SUA-I37I

September 1998 (Plateau) failings Cover Infiltration Modeling for the Shootaring Canyon Uranium Processing 
facility

March PI 998 (Plateau) Renewal of License for Operating the Shootaring Mill. Source Material License
August 28. 1998 (Plateau) Ground-Water l-lydrologv of the Shootaring failings Site

March. 2005 License Amendment Request (return to operational status) (included ER-Jan 2006: 
'failings Mgt. Plan 2005: Reel. & Decomm Plan-2005)

December. 2005 (Plateau) failings Management Plan for Shootaring Canyon Uranium Processing facility 
(Amended December 2005)

May 4. 2006 (UDEQ/URS) Request to Resume Operations. Interrogatories 
- Round 1/Completeness Review

August 24. 2007 (UDEQ/URS) Request to Resume Operations. Interrogatories 
- Round 2.

November 16, 2007 
(Uranium One/Tetra Tech)

Amendment Request for Radioactive Material License No. UT 0900480. 2nd Round 
Interrogatory Responses

I'cbruary. 2008 (UDEQ/URS) Request to Resume Operations. Interrogatories 
- Round 3.

May, 2008
(Uranium One/Tetra Tech)

Shootaring Canyon Uranium Mill. Amendment Request for Radioactive Material 
License No. UT 0900480.
3ld Round Interrogatory Responses

May. 2008
(Uranium One/Tetra Tech)

Shootaring Canyon Uranium Mill. Tailings Storage facility Design Report

May. 2013
(Uranium One/WESI)

Shootaring Canyon Mill Groundwater Monitoring
Sampling and Analysis Plan / Quality Assurance Plan

UDEQ = Utah Department of Environmental Quality, Division of Radiation Control (URS is a UDEQ contractor)
Plateau = Plateau Resources Inc. = by 1996 this was a wholly owned subsidiary ofU.S. Energy Corp.
Uranium One = Uranium One Americas. Inc. (Tetra Tech was a contractor to Uranium One)
WESI = Wright Environmental Services Inc. (a contractor to Uranium One and Anlield)
Anfield = Anlield Resources Molding. Corp.

June 2016
Anfield Resources/Shootaring Canyon Mill 

License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

Table 2.3-1
2010 Area Population for Wayne, Garfield, San Juan, and Kane Counties and the State of Utah

Land Area 2015 Populationb

County Square
Kilometers

Square Miles No. People/km* People/mi2

Wayne 6,374 2.461 2,778 0.4 1.1

Garfield 13,403 5,175 5,172 0.4 1.0
San Juan 20.254 7,820 14.746 1.4 1.9

Kane 10.334 3,990 7.125 0.7 1.8
Utah 212,819 82.170 2.763,885 13 34

Notes:
km" = square kilometers 
mi2 = square miles 
b U. S. Bureau of Census, 2010
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Table 2.3-2 Population Distribution within an 80 Kilometer Radius of the Shootaring Mill Site

Distance NNE ENE ESE SSE SSW wsw WNW NNW

2.5 km 0 0 0 0 0 0 0 0

3.5 km 0 0 0 36 0 0 49 0

4.5 km 0 0 0 * 4 0 * 0

7.5 km 0 0 0 * 0 0 * 0

15 km 0 0 0 4 0 0 * 0

25 km 0 0 0 6 0 0 * 0

35 km 2 10 0 141* 35 0 * 0

45 km 0 * 0 * 0 0 0 0

55 km 7 12* 10 30 0 0 5 12

65 km 154 * 6 83 53 0 174 9

75 km 220* 10* 6* 250* 390* 0 345* 45

80 km 2* 10* 0 768* 317* 0 947* 41*

Overlap may exist as census blocks extend over a larger area then distances from facility 

* pail of same census block group as data above: data duplicative
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Table 2.4-1 Relative Frequency Distribution for Wind Direction and Wind Speed by
Stability Class

Direction North

Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0.001789 0.002386 0.000895 0 0.000298 0
C 0.001807 0.000895 0.001193 0.000298 0 0

D 0.016139 0.013421 0.007754 0.000596 0.000298 0
E 0.018491 0.007754 0.002684 0.002982 0.000298 0
F 0.019982 0.012228 0.003877 0.000596 0 0

Subtotal 0.058208 0.036684 0.016403 0.004472 0.000894 0

Direction North-Northeast
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0.000596 0.001 193 0.000895 0 0 0
C 0 0.000298 0.000298 0.000596 0 0
D 0.017035 0.008052 0.004772 0.002386 0 0.000596
E 0.023859 0.004772 0.002088 0.002982 0 0

F 0.015807 0.009246 0.001491 0.001491 0.000298 0.000298

Subtotal 0.057297 0.023561 0.009544 0.007455 0.000298 0.000894

Direction Northeast
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0 0 0.000298 0.000895 0 0
C 0 0 0.001 193 0.000298 0 0
D 0.005081 0.000596 0.004175 0.004175 0.000596 0.000298

E 0.007754 0.001789 0.002386 0.006561 0.00507 0.000596
F 0.00507 0.002983 0.001491 0.001789 0.000894 0

Subtotal 0.017905 0.005368 0.009543 0.013718 0.00656 0.000894
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Table 2.4-1: Relative Frequency Distribution for Wind Direction and Wind Speed
by Stability Class (continued)

Direction East-Northeast

Wind Speed (mph)
Stability Class 1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0 0 0 0.000596 0 0
C 0 0 0 0.000895 0 0
D 0.008069 0.000895 0.000596 0.001789 0 0
E 0.005965 0.000298 0.001491 0.002684 0.001193 0
F 0.006561 0.000596 0.001 193 0.000298 0 0

Subtotal 0.020595 0.001789 0.00328 0.006262 0.001193 0

Direction East
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0 0.000298 0 0 0 0
C 0 0 0.000596 0.000298 0 0
D 0.010759 0.001 119 0.000895 0 0 0
E 0.011631 0 0.000895 0.000298 0 0
F 0.009842 0.009248 0.000298 0 0 0

Subtotal 0.032232 0.010665 0.002684 0.000596 0 0

Direction East-Southeast

Wind Speed (mph)
Stability

Class
1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0 0.000596 0 0 0 0
C 0 0 0 0 0 0
D 0.005081 0.000895 2.98E-05 0 0 0
E 0.007158 0.00023 0.000298 0.000298 0.000596 0
F 0.001491 0.001193 0 0 0 0

Subtotal 0.01373 0.002914 0.000328 0.000298 0.000596 0
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Table 2.4-1: Relative Frequency Distribution for Wind Direction and Wind Speed by 
Stability Class (continued)

Direction Southeast

Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0

B 0 0.000596 0 0 0 0

C 0.000301 0.000298 0 0 0 0

D 0.004184 0.000596 0.000298 0 0 0

E 0.003281 0.001193 0.000895 0 0 0

F 0.004175 0.001789 0.000596 0.000298 0 0

Subtotal 0.011941 0.004472 0.001789 0.000298 0 0

Direction South-Southeast
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0.000298 0 0 0

B 0.000298 0.001491 0.000298 0 0 0

C 0.000602 0.000596 0.000596 0 0 0
D 0.01046 0.009544 0.003877 0.000596 0 0

E 0.00686 0.005965 0.002982 0 0 0

F 0.005666 0.003579 0.002982 0.000596 0 0

Subtotal 0.023886 0.021175 0.011033 0.001192 0 0

Direction South

Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0.000298 0 0.000596 0 0 0

B 0.005368 0.011333 0.010438 0.000298 0 0

C 0.006024 0.008947 0.004772 0.000895 0 0
D 0.014645 0.023859 0.022368 0.002088 0 0

E 0.013719 0.008351 0.01 1631 0.002982 0.000895 0

F 0.008947 0.003574 0.00328 0.000895 0.00023 0

Subtotal 0.049001 0.056064 0.053085 0.007158 0.001125 0
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Table 2.4-1 Relative Frequency Distribution for Wind Direction and Wind Speed by
Sta jility Class (continued)

Direction South-Southwest

Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0.000298 0.000298 0.000895 0 0 0

B 0.007456 0.015807 0.008647 0.002386 0 0
C 0.00753 0.008649 0.010737 0.005667 0 0

D 0.012254 0.009842 0.008351 0.00686 0.000895 0

E 0.007456 0.001789 0.003281 0.001491 0.000298 0.000596

F 0.007157 0.002386 0.000895 0.000596 0 0.000298

Subtotal 0.042151 0.038771 0.032806 0.017 0.001193 0.000894

Direction Southwest
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0.000596 0 0 0 0

B 0.007754 0.003877 0.002982 0.000596 0 0
C 0.004217 0.002386 0.00507 0.003877 0 0

D 0.005678 0.003877 0.004175 0.004474 0.000298 0

E 0.001789 0.000895 0.00023 0.000596 0.000298 0

F 0.002684 0.000596 0.000298 0 0 0

Subtotal 0.022122 0.012227 0.012755 0.009543 0.000596 0

Direction West-Southwest
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0.000596 0.000298 0 0 0 0

B 0.008052 0.005368 0.002386 0.000895 0 0

C 0.003313 0.001491 0.002386 0.001491 0 0
D 0.007173 0.001789 0.003877 0.002684 0.000298 0

E 0.004477 0.000895 0.001491 0.000596 0 0.000895

F 0.007456 0.000894 0.000298 0 0 0.000298

Subtotal 0.031067 0.010735 0.010438 0.005666 0.000298 0.001 193
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Table 2.4-1 Relative Frequency Distribution for Wind Direction and Wind Speed by 
Stability Class (continued)

Direction West
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0.000298 0 0 0 0
B 0.004474 0.002684 0.004772 0.000596 0 0
C 0.003614 0.001789 0.002386 0.000895 0 0
D 0.015242 0.003281 0.00686 0.003281 0 0.000298
E 0.009544 0.001783 0.001193 0.000596 0 0.000895
F 0.008948 0.002088 0 0 0 0

Subtotal 0.041822 0.01 1923 0.015211 0.005368 0 0.001 193

Direction West-Northwest
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0.001193 0.000895 0.000895 0.000298 0 0
C 0.000904 0.000596 0 0.000298 0 0
D 0.003885 0.001491 0.000596 0.001 193 0.000298 0.000298
E 0.003281 0.000298 0 0 0 0
F 0.00507 0.000596 0.000894 0 0 0

Subtotal 0.014333 0.003876 0.002385 0.001789 0.000298 0.000298

Direction Northwest

Wind Speed (mph)
Stability

Class
1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0.000596 0 0.000293 0.000596 0 0
C 0.001205 0 0.001 193 0 0 0
D 0.001793 0.000596 0.000298 0.001193 0.000298 0.000596
E 0 0.000298 0 0.000298 0 0
F 0.001491 0.000298 0 0 0.000596 0

Subtotal 0.005085 0.001 192 0.001784 0.002087 0.000894 0.000596
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Table 2.4-1 Relative Frequency Distribution for Wind Direction and Wind Speed by 
Stability Class (concluded)

Direction North-Northwest
Wind Speed (mph)

Stability
Class

1.5 5.5 10 15.5 21.5 28

A 0 0 0 0 0 0
B 0.001789 0.001789 0.000298 0 0 0.000298
C 0.000904 0.000596 0.000596 0.000298 0.000298 0
D 0.004483 0.002982 0.002088 0.001449 0.000895 0.000895
E 0.006561 0.002088 0.001789 0.000298 0 0
F 0.006562 0.000596 0.000328 0 0.001789 0.00023

Subtotal 0.006562 0.000596 0.000328 0 0.001789 0.00023
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Table 2.4-2 Wind Speed and Direction Data Recovery'
Year Month Wind Speed and 

Direction Recovery 
(percent)

1979

October 89.7

November 12.2
December 60.3

1980

January 86.2
February 94.8
March 85.2
April 95.6
May 70.6
June 100.0
July 67.2

August 57.9
September 98.8

Summary for October 1979 to September 1980 76.4

Table 2.4-3 Annual Relative Frequency Distribution of Atmospheric Stability' at 
Shootaring Canyon

Pasquill Stability Class Occurrence (percent)
A 2.2
B 10.1
C 12.3
D 45.6
E 17.4
F 12.5
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Table 2.4-4 Meteorological Parameter Summary for Shootaring Canyon, October 1979 through
September 1980

Year Month Predominant Wind 
Direction

Wind Speed (Average 
Knots)

1979 October NE, S 6.1
November ssw. sw 5.0
December NE, E 3.6

1980

January S 5.1
February N 5.5
March N,E 5.2
April S 6.8
May S 6.9
June s 7.3
July s 6.1

August sw 6.6
September sw 6.4

Annual s 6.0

Table 2.4-5 Wind Statistical Summary' January 1 to December 31, 1983
Compass Average Heading Wind Speed (percent) Wind (percent)

N 5.20 8.91

NNE 6.89 11.25

NE 4.71 3.79

EE 5.07 2.70

E 4.71 4.39

ESE 4.67 2.20

SE 5.34 3.97

SSE 5.28 5.78

S 6.22 11.44

SSW 7.31 15.96

SW 7.45 7.70

WSW 7.76 5.23

w 5.39 2.29

WNW 5.79 3.11

NW 7.15 4.99

NNW 5.34 6.27

Class No. of Occurrences Percent of Occurrences Justification
Calm 8 0.13 of 6328 Observations

Variable 0 0.0 of 6328 Observations
Missing 2424 27.67 of 8760 Possible observations

Notes:
Data Capture = 72.329 percent
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Table 2.4-6 Average Annual Precipitation at Selected Regional 
Weather Stations in Vicinity of the Processing Facility

Station Elevation 
(feet msl)

Precipitation (inches)

Bullfrog Basin3 3822 5.9
Hanksville13 4308 5.4

Notes: National Climatic Data Center
(http://www.ncdc.noaa.gov/oa/climate/online/coop-precip.html) 
a Period of record: 39 years, 1968 to 2007. 
b Period of record: 96 years, 1910 to 2006.

Table 2.4-7 Monthly Precipitation at the Processing Facility, 1980-1982

Month
Precipitation (inches)

1980 1981 1982
January 1.02 0 0.38
February 1.04 0 0.22

March 1.11 0.98 0.16
April 0.21 0.08 0
May 0.18 0.31 0.06
June 0 0.76 0
July 0.29 0.53 0.16

August 1.11 0.32 1.94
September 1.33 1.00 1.15
October 0.80 2.13 0

November 0.26 0.69 0.89
December 0.28 0.06 0.76

Totals 7.63 6.86 5.72
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Table 2.4-8 Total Monthly Precipitation Recorded for the Site and at
Selected Regional Stations, 1980

Month

Regional Station with Elevation
Processing 

Facility 
(4650 ft)

Bullfrog Basin 
Marina 
(3822 ft)

Hanksville 
(4308 ft)

January 1.02 1.98 0.59
February 1.04 1.27 0.27
March 1.11 1.49 1.86
April 0.21 0.44 0.32
May 0.18 0.52 0.63
June 0 0 0
July 0.29 0.08 0.06

August 1.11 0.50 0.23
September 1.33 0.61 2.73

October 0.80 0.50 0.49
November 0.26 0.07 0.10
December 0.28 0.55 0.03

Totals 7.63 8.01 7.31
Notes:
Source: National Climatic Data Center
(http://www.ncdc.noaa.gov/oa/climate/online/coop-precip.html)

Table 2.4-9 Estimated Maximum Point Precipitation for Selected Durations and 
Recurrence Intervals

Duration

Recurrence Interval (years)
2 10 25 50 100

Precipitation (inches)
1 hour 0.7 1.2 1.5 1.7 1.9

12 hours 1.1 1.8 2.2 2.5 2.7
24 hours 1.2 2.0 2.4 2.7 3.2

2 days 1.3 2.3 2.7 3.0 3.5
7 days 1.8 2.7 3.3 3.6 4.2
10 days 2.0 3.0 3.5 4.2 4.5

Notes: Sources are Hershfield, 961; Miller, 1964.
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Table 2.5-1 Well Construction Summary

Well Status Well Name
North
Coord.

South
Coord.

Casing
Diam.
(in)

Total 
Depth 
ft (MP)

Stick

up
ft

Measuring
Point
Elev.

ft-MSL

Slotted
Casing
ft-LSD

Sand
Pack

ft-LSD

Pump
Intake
ft-LSD Formation

Active Monitoring RM1 59306.5 61826.7 3 487 2.3 4449.40 220-480 157-487 106 Entrada

Abandonded RM2 57731.3 63040.3 3 520 3.1 4520.22 260-520 250-520 - Entrada

Active Monitoring RM2R 57924 63142.4 5 300 1.2 4504.86 250-300 242-300 273 Entrada

Abandonded RM3 57193.2 60647 6 625.5 1.5 4461.27 230-540 190-540 - Entrada

Abandonded RM4 56471.6 61098.7 3 490 2.3 4395.71 190-490 115-500 - Entrada

Abandonded RM4R 56358 61086.2 5 160 1 4368.32 110-160 105-160 - Entrada

Abandonded RM5 56415.6 61285.5 3 440 3.3 4379.30 150-430 130-440 - Entrada

Abandonded RM6 56348.4 61480.7 3 455 2.4 4374.81 175-455 110-460 - Entrada

Active Monitoring RM7 57903.8 61645 3 219.5 2.7 4395.94 187-217 177-217 - Entrada

Active Monitoring RM8 57204.3 61576 3 79.1 2.2 4381.14 57-77 47-77 unknown Perched Zone (Entrada)

Abandonded RM9 56767.2 61363.4 3 82.8 1.3 4369.43 62-82 52-82 - Perched Zone (Entrada)

Abandonded RM10 56286 61271.9 5 99 1.7 4343.73 57-97 53-97 - Entrada

Abandonded RM11 56593.6 60768.8 5 240 2 4436.21 140-180 5-180 - Entrada

180-240* Entrada

Active Monitoring RM 12 59477.2 61790.5 5 157 1.2 4416.16 117-157 110-157 - Entrada

Abandonded RM 13 56648.4 61995.8 5 270 0.8 4434.90 140-180 5-180 - Entrada

180-270* Entrada

Active Monitoring RM 14 58418.8 61368.1 5 260 1.1 445 1.04 120-260 5-260 253 Entrada

160-260* Entrada

Abandonded RM 15 56310.8 61354.4 5 160.9 1.9 4343.99 379-459 95-459 - Entrada

Abandonded RM 16 56614.9 60771.7 5 296 1.2 4434.95 246-296 240-296 ~ Entrada

Abandonded RM 17 56636.4 61992.9 5 290 0.7 4433.58 240-290 235-290 - Entrada
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Table 2.5-1 Well Construction Summary

Well Status Well Name
North
Coord.

South
Coord.

Casing
Diam.
(in)

Total 
Depth 
ft (MP)

Stick

up
ft

Measuring
Point
Elev.

ft-MSL

Slotted
Casing
ft-LSD

Sand
Pack

ft-LSD

Pump
Intake
ft-LSD Formation

Active Monitoring RMI8 57833 61851 5 243.3 1.3 4421.56 162-242 149-242 232 Entrada

Active Monitoring RMI9 58077 61524 5 236.3 1.3 4409.5 155-235 139-235 219 Entrada

Active Monitoring RM20 57208 61592 5 212.6 1.6 4380.83 131-211 120-212 201 Entrada

Dry RM21 57843 61851 5 141.3 1.3 4421.64 110-140 100-140 — Perched Zone (Entrada)

Dry RM22 58088 61513 5 120.8 0.8 4410.52 90-120 80-120 — Perched Zone (Entrada)

Water Supply WWI 57144 63677 6 870 -2.8 4454.79 635-870* unknown Navajo

Water Supply WW2 56562.4 63085.8 6 1000 -3.4 4471.61 602-1000* unknown Navajo

Piezometer OW1A 57140.1 63729.9 1 300 0.2 4472.53 200-300 - Entrada

Piezometer OWIB 57140 63730 1 798 1.9 4474.23 648-798 - Navajo

Piezometer OW2 57094.3 63667.4 1 300 0.2 4470.70 200-300 - Entrada

Piezometer OW3 57046.2 63658.7 1 798 2.3 4470.78 650-798 - Navajo

Piezometer OW4 57034.7 63707.4 1 570 2.3 4472.54 435-570 - Carmel

OTHER PIEZOMETERS

Piezometer PZI 56598.2 61021.7 1 86.1 1.8 4434.78 75-85 2-85 - Tailings Dam

Piezometer PZ2 56579.9 61326.6 1 86.3 1.7 4434.99 76-86 3-86 - Tailings Dam

Piezometer PZ3 56563.6 61575.2 I 86.7 1.9 4435.56 76-86 3-86 - Tailings Dam

Piezometer PZ4 56270.7 61382.8 1 26.2 1.7 4347.34 13-23 2-23 ~ Entrada

Piezometer PZ5 56300.6 61274.6 1 26.3 1.8 4344.99 13-23 1-23 - Entrada

Piezometer PZ6 56331.7 61166.7 1 25.5 1.6 4362.69 13-23 2-23 - Entrada

mp = measuring point: l,SD = land surface datum; MSL = mean sea level: * = open hole.

Above data compiled from physical measurements, records and site surveys.

Active Monitoring = Wells sampled as part of the GWDP Monitoring Program. Wells RMS and RM20 only water levels required.
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Table 2.5-2 Summary of Entrada Sandstone Horizontal Groundwater Flow Gradients

From

Groundwater
Elevation1

(ft-IMSL) To

Groundwater
Elevation1

(ft-MSL)
Distance

(ft)

Lateral
Offset

(ft)
Gradient

(ft/ft)

RM1 4270.93 RM 14 4257.34 1,000 NA 0.014

RM 1 4270.93 RM 19 4255.47 1230 298 0.013

RM 1 4270.93 RM 18 4255.56 1300 705 0.012

RM 1 4270.93 RM7 4254.22 1330 482 0.013

RM 1 4270.93 RM20 4248.58 2110 NA 0.011

RM12 4272.67 RM152 4236.05 3025 NA 0.012

RM7 4254.22 RM20 4248.58 660 225 0.009

RM 1 8 4255.56 RM20 4248.58 675 NA 0.010

RM 19 4255.47 RM20 4248.58 775 400 0.009

RM 14 4257.34 RM20 4248.58 1025 682 0.009

RM202 4248.58 RM152 4236.05 930 NA 0.013

RM2R2 4265.16 RM22 4261.51 220 NA 0.017

Avg
Max

Min

StdDev

October I. 2012 water level data, except as noted. 0.012
:RM1 data from November 12. 2003. 0.017

RM20 data from November 3. 2003. RM 15 data from October 15. 2003. 0.009
RM2R data from April 20, 2003, RM2 data from January 27, 2003. 0.002
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Table 2.5-3 - Calculated Vertical Gradients Between Wells RMS and RM20
Well No. RMS RM20

Top of Casing Elevation (ft., MSL) 4381.77 4380.83
Casing Stick up (ft., ags) 3.1 1.6

Screen Zone (ft., bgs) 57 - 77 131-211
(The difference between the mid-point of each screen 

Vertical Well Screen Separation (ft.) 104 zone)

Date

Depth to 
Water 

(ft., bTOC)

Water
Elevation 
(ft., MSL)

Depth to 
Water 

(ft., bTOC)

Water 
Elevation 
(ft., MSL)

Vertical
Gradient
(ft./ft.)

11/12/03 58.25 4323.52 129.9 4250.93 0.689
11/30/03 56.8 4324.97 129.2 425 1.63 0.696
3/23/04 58.4 4323.37 131.09 4249.74 0.699
6/16/04 57.8 4323.97 129.9 4250.93 0.693
9/21/04 58 4323.77 130.0 4250.83 0.692
11/7/04 58.1 4323.67 129.7 4251.13 0.688
3/20/05 57.9 4323.87 130.0 4250.83 0.693
6/12/05 57.9 4323.87 131.3 4249.53 0.706
9/11/05 58 4323.77 130.6 4250.23 0.698

12/13/05 57.8 4323.97 130.1 4250.73 0.695
3/11/06 57.9 4323.87 130.7 4250.13 0.700
6/11/06 57.4 4324.37 130.7 4250.13 0.705
9/20/06 57.8 4323.97 130.8 4250.03 0.702
12/8/06 58.4 4323.37 130.9 4249.93 0.697
3/10/07 56.9 4324.87 130.1 4250.73 0.704
6/25/07 56.5 4325.27 130.1 4250.73 0.708
8/31/07 57.2 4324.57 130.5 4250.33 0.705
12/4/07 57.45 4324.32 131.2 4249.63 0.709
3/26/08 56.95 4324.82 131.50 4249.33 0.717
6/30/08 57.20 4324.57 131.9 4248.93 0.718
9/24/08 57.88 4323.89 131.68 4249.15 0.710

12/15/08 57.33 4324.44 131.57 4249.26 0.714
2/9/09 57.05 4324.72 131.30 4249.53 0.714

4/13/09 56.79 4324.98 131.65 4249.18 0.720
8/24/09 57.17 4324.60 131.70 4249.13 0.717

10/18/09 57.15 4324.62 131.80 4249.03 0.718
2/1/10 56.40 4325.37 131.82 4249.01 0.725

4/12/10 56.20 4325.57 131.20 4249.63 0.721
6/21/10 56.80 4324.97 131.90 4248.93 0.722
8/17/10 56.60 4325.17 13 1.93 4248.90 0.724
8/30/10 56.60 4325.17 131.93 4248.90 0.724

10/18/10 56.55 4325.22 132.00 4248.83 0.725
1/24/11 56.00 4325.77 131.20 4249.63 0.723
4/11/11 55.90 4325.87 131.90 4248.93 0.731
7/25/11 55.80 4325.97 132.00 4248.83 0.733

10/17/11 56.38 4325.39 132.00 4248.83 0.727
2/23/12 55.40 4326.37 132.00 4248.83 0.737
4/30/12 55.65 4326.12 132.31 4248.52 0.737
7/23/12 55.45 4326.32 132.30 4248.53 0.739
10/1/12 55.82 4325.95 132.25 4248.58 0.735
2/19/13 54.80 4326.97 132.00 4248.83 0.742
5/13/13 55.00 4326.77 132.30 4248.53 0.743
7/15/13 54.90 4326.87 132.35 4248.48 0.745
11/4/13 54.90 4326.87 132.45 4248.38 0.746
2/24/14 54.70 4327.07 132.40 4248.43 0.747
4/28/14 54.70 4327.07 132.50 4248.33 0.748
7/21/14 54.50 4327.27 132.45 4248.38 0.750

10/27/14 54.50 4327.27 132.60 4248.23 0.751
2/23/15 54.20 4327.57 132.60 4248.23 0.754
5/11/15 54.00 4327.77 132.40 4248.43 0.754
8/10/15 54.00 4327.77 132.60 4248.23 0.756

10/19/15 54.10 4327.67 132.40 4248.43 0.753
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Table 2.5-4 Entrada, Carmel and Navajo Unit Water Level Comparison

Groundwater Elevation 
(ft-MSL)

Wells 25-Jan-03 16-Jan-04 21-Sep-04

ENTRADA

OW1A 4243.33 4250.23 4233.13

OW2 4247.8 4241.2 4242.2

CARMEL

OW4 4258.99 4241.24 4242.06

NAVAJO

OW1B 4026.03 4026.03 4024.5

OW3 4017.58 4017.88 4017.93

Measured Difference in Groundwater Elevation (ft)

OW1A-OW1B 217.30 224.20 208.63

OW2-OW3 230.22 223.32 224.27
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Table 2.5-5 Aquifer Test Results Summary

RIM 15 Multi-Well Test Entrada Sandstone

Transmissivity (gpd/ft)
_ ! " “

Hydraulic
Conductivity

(ft/day)

1

Well
No.

Straight
Line

Theis
Early Time

Theis 
Late Time

Recovery
Method

Average
(gpd/ft)

Average
(ftVday)

Thickness
(ft) Storage

1
1
1

Data Source

RMI5 360 - - 360 48.13 350 0.14 - Hydro-Engineering, 1999

RMI - - 420 - 420 56.15 350 0.16 0.00060 Hydro-Engineering, 1999

RM2 - - 420 - 420 56.15 350 0.16 0.00080 Hydro-Engineering. 1999

RM3 - 560 560 - 560 74.86 350 0.21 0.00046 Hydro-Engineering, 1999

RM4 560 440 520 - 506.67 67.73 350 0.20 0.00037 Hydro-Engineering, 1999

RMS 600 650 560 - 603.33 80.65 350 0.21 0.00096 Hydro-Engineering. 1999

RM6 480 470 490 - 480 64.17 350 0.19 0.00033 Hydro-Engineering, 1999

OWIA - -- 210 - 210 28.07 350 0.08 0.00049 Hydro-Engineering, 1999

Single Well Tests Entrada Sandstone

RMI 63 - - - 63 8.42 60 0.14 - Hydro-Engineering, 1999

RM2R 7 - - 7.8 7.4 0.99 50 0.02 - Hydro-Engineering, 1999

RM3 142 - - 134 138 18.45 300 0.06 - Hydro-Engineering, 1999

RM4 - - - 230 230 30.75 385 0.08 - Hydro-Engineering. 1999

RM4R 6 - - 24 15 2.01 100 0.02 - Hydro-Engineering, 1999

RM7 13 - - - 13 1.74 85 0.02 - Hydro-Engineering, 1999

RMS 5 - - - 5 0.67 35 0.02 - Hydro-Engineering, 1999

RM9 11 - - - 1 1 1.47 25 0.06 - Hydro-Engineering, 1999

RMI 1 - - - 1 1 0.13 100 <0.002 - Hydro-Engineering, 1999
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Table 2.5-5 Aquifer Test Results Summary

Well
No.

—

RMI5 Multi-Well Test Entrad

Transmissivity (gpd/ft)

a Sandstone
r

Hydraulic
Conductivity

(ft/day)

' 'j

Storage Data Source
Straight

Line
Theis

Early Time
Theis

Late Time
Recovery
Method

Average
(gpd/ft)

Average
(ft2/day)

t

Thickness
(ft)

RMI2 20 - - - 20 2.67 15 0.18 - Hydro-Engineering. 1999

RM 13 13 - - 1 1.2 12.1 1.62 75 0.02 - Hydro-Engineering. 1999

RM14 20 - - 9.3 14.65 1.96 100 0.02 - Hydro-Engineering. 1999

RM 16 6 - - 8.4 7.2 0.96 150 0.01 - Hydro-Engineering, 1999

RM 1 7 13 - - 12.4 12.7 1.70 80 0.02 - Hydro-Engineering, 1999

RM 1 8 - - - - - - 350 0.28 - WESI. 2013

RM 19 - - - - - - 350 0.03 - WESI.20I3

RM20 - - - - - - 350 0.12 - WESI. 2013

Multi-Well Test Navaho Sandstone

WWI 1 3.800 13.700 17,000 16.166.67 2.161.17 400 5.403 - Hydro-Engineering, 1999

OWIB 22.600 21.300 19,800 21,233.33 2,838.48 400 7.096 0.0049 Hydro-Engineering, 1999

OW3 18.800 19.800 19.300 2.580.03 400 6.450 0.0050 Hydro-Engineering, 1999
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Table 2.5-5 Aquifer Test Results Summary cont’d)

Average Maximum Minimum Std. Dev. Count

Entrada Sandtstone
ft/day 0.1 1 0.28 0.01 0.083 22

cm/s 3.8E-05 9.8E-05 3.5E-06 2.9E-05
Perched Entrada Sandstone

ft/day 0.04 0.06 0.02 0.028 2
cm/s 1.4E-05 2.1 E-05 7. IE-06 1.0E-05

Navajo Sandstone
ft/day 6.316 7.096 5.403 0.855 3

cm/s 2.2E-03 2.5E-03 1.9E-03 3.0E-04
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Table 2.6-1 Geologic Unit Depths and Elevations based on Well WW-1 Lithologic Log

Geologic Unit

Unit Top 
Depth 

(ft-BLS)

Unit Bottom 
Depth 

(ft-BLS)

Unit Top 
Elev

(ft-MSL)

Unit Bottom 
Elev

(ft-MSL)

Unit
Thickness

(ft)

Alluvium 0 32 4454.79 4422.79 32

Entrada Sandstone 32 457 4422.79 3997.79 425

Carmel Formation 457 650 3997.79 3804.79 193

Navajo Sandstone 650 Unk 3804.79 ??? >350
BLS = Below Land Surface, Ground Elevation for Well WW-1 (ft-MSL): 4454.79 
MSL = Mean Sea Level
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Table 2.6-2 Earthquake Epicenters Greater Than 3.5 Magnitude within 200 miles of the Site

Date Latitude Longitude Magnitude Place
12/4/37 35.500 -1 13 3.63 102km ENE of Kingman, AZ

1 1/3/70 37.000 -1 14 3.77 23km NNE of Mesquite, NV

7/16/73 39.149 -1 12 4.2 Utah

1 1/4/74 38.341 -1 12 4.3 Utah

1/30/75 39.270 -109 3.7 Colorado

1/5/76 35.844 -108 5 New Mexico

3/5/77 35.915 -108 4.6 New Mexico

9/30/77 40.518 -I 10 5 Utah

9/30/77 40.576 -1 1 1 3.5 Utah

10/1 1/77 40.486 -1 10 4.8 Utah

1/12/79 37.733 -113 3.5 Utah

4/30/79 37.883 -1 1 1 3.8 Utah

8/5/79 36.796 -114 3.7 Arizona

8/13/79 38.163 -1 14 4.14 64km NNE of Caliente, NV

4/6/80 39.952 -1 12 3.8 Utah

5/24/80 39.937 -1 12 5 Utah

6/1/80 35.480 -NO 4.35 369km E of Kingman, AZ

6/1/80 35.391 -1 12 3.6 Arizona

2/1/81 37.600 -1 13 3.8 Utah

2/20/81 40.334 -1 12 4.7 Wasatch Front Urban Corridor, Utah

4/5/81 37.614 -1 13 4.2 Utah

5/14/81 39.481 -1 1 1 4.5 Utah

9/21/81 39.578 -1 10 3.5 Utah

2/12/82 37.405 -1 13 3.6 Utah

3/5/82 37.321 -113 3.6 Utah

5/24/82 38.706 -1 12 4.7 Utah

2/8/83 37.346 -1 14 3.5 57km ESE of Caliente, NV

12/9/83 38.583 -1 13 3.6 Utah

3/21/84 39.331 -1 1 1 3.5 Utah

8/16/84 39.383 -1 12 3.7 Utah

3/24/86 39.236 -1 12 4.7 Utah

3/25/86 39.223 -1 12 4.5 Utah

8/22/86 37.420 -1 1 1 4 Utah

3/5/87 40.442 -1 1 1 4 Utah

6/26/87 38.738 -1 12 3.5 Utah

10/19/87 39.664 -1 1 1 3.9 Utah

12/16/87 39.291 -1 1 1 4 Utah

1/2/88 37.031 -113 3.5 Utah

8/14/88 39.131 -111 3.8 Utah

8/14/88 39.128 -11 1 5.5 Utah

8/18/88 39.132 -111 4.5 Utah

8/21/88 36.999 -1 14 3.5 Arizona

1/30/89 38.824 -1 12 5.3 Utah

2/27/89 38.827 -1 12 4.2 Utah

3/5/89 35.952 -1 12 4 Arizona

3/5/89 35.967 -112 3.9 Arizona

5/1/89 37.142 -1 14 3.7 Utah

7/23/89 38.738 -1 12 3.7 Utah

9/19/89 36.663 -112 3.7 Arizona

4/7/90 40.082 -1 10 3.5 Utah

1/26/91 37.681 -1 1 1 3.5 Utah

2/6/91 39.500 -1 1 1 3.5 Utah

2/25/91 37.246 -1 14 3.5 Nevada

4/20/91 38.049 -1 13 4 Utah

5/23/91 39.298 -1 1 1 3.5 Utah

12/21/91 37.567 -112 3.6 Utah

3/14/92 35.994 -1 12 3.7 Arizona

3/14/92 35.960 -1 12 3.7 Arizona

6/3/92 39.317 -1 1 1 3.5 Utah

6/24/92 38.782 -1 12 4.4 287km ESE of McGill, Nevada

6/29/92 37.733 -113 3.8 Utah

6/29/92 37.736 -1 13 3.6 Utah

7/5/92 39.318 -1 11 4 Utah

7/5/92 37.553 -112 3.71 179km ENE of Mesquite, Nevada

7/5/92 35.982 -1 12 4 Arizona

7/11/92 39.322 -111 3.9 Utah

9/2/92 37.090 -113 5.6 63km ENE of Mesquite, Nevada

2/4/93 35.964 -1 12 3.6 Arizona
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Table 2.6-2 Earthquake Epicenters Greater Than 3.5 Magnitude within 200 miles of the Site (cont’d)

Date Latitude Longitude Magnitude Place
4/25/93 35.624 -1 12 5 Arizona

4/29/93 35.61 1 -1 12 5.3 Arizona

4/29/93 35.617 -1 12 3.6 Arizona

5/7/93 35.625 -112 3.8 Arizona

5/27/93 37.080 -1 12 3.5 180km E of Mesquite, Nevada

6/16/93 38.060 -1 13 3.5 Utah

6/21/93 35.983 -1 12 3.5 Arizona

7/20/93 38.767 -1 12 3.6 Utah

10/21/93 38.979 -1 12 3.5 Utah

9/6/94 38.076 -1 12 4.3 199km ENE of Caliente, Nevada

9/9/94 39.555 -1 12 3.5 Utah

9/10/94 39.468 -112 3.7 Utah

9/10/94 39.496 -1 12 3.6 Utah

9/13/94 38.151 -108 4.4 Colorado

1 1/17/94 38.216 -113 3.6 Utah

1 1/27/94 36.332 -114 3.5 Arizona

3/20/95 40.179 -109 4.2 Colorado

4/17/95 35.964 -1 12 3.7 Arizona

4/27/95 38.088 -1 12 3.9 191km ENE of Caliente, Nevada

5/20/95 40.195 -109 4.1 434km E of Wendover, Utah

7/21/95 38.226 -1 13 3.6 157km ENE of Caliente, Nevada

1/6/96 39.120 -111 4.3 324km ESE of Wendover, Utah

2/2/96 39.467 -111 3.5 Utah

3/31/97 35.534 -1 12 3.7 Arizona

7/29/97 37.967 -1 13 3.5 Utah

8/13/97 38.006 -113 3.7 174km ENE of Caliente, Nevada

1/2/98 38.206 -1 12 4.5 Utah

1/6/98 34.916 -1 10 3.9 Arizona

1/30/98 37.968 -113 4 Utah

2/1/98 37.928 -113 3.6 Utah

2/5/98 39.751 -1 1 1 3.6 Utah

4/10/98 38.419 -1 13 3.9 Utah

6/18/98 37.970 -112 4 Utah

7/16/98 37.190 -1 14 3.7 Utah

1/8/99 38.762 -112 3.5 Utah

4/19/99 38.720 -112 3.5 Utah

6/3/99 38.293 -109 3.6 Colorado

7/6/99 38.319 -109 3.5 Colorado

7/18/99 38.860 -112 3.5 Utah

9/9/99 38.850 -112 3.6 Utah

9/9/99 38.860 -112 3.5 Utah

9/9/99 38.860 -1 12 3.7 Utah

10/1 1/99 38.760 -1 12 3.9 Utah

10/22/99 38.077 -1 13 4.2 Utah

12/22/99 38.750 -1 12 4.1 Utah

3/7/00 39.750 -1 1 1 4.3 Utah

5/27/00 38.341 -109 4.3 Colorado

1 1/1 1/00 40.280 -109 3.7 Utah

2/23/01 38.730 -113 4.1 Utah

2/28/01 38.720 -1 13 3.7 Utah

5/9/01 38.734 -113 3.5 Utah

7/19/01 38.731 -1 12 4.5 Utah

1 1/19/01 38.557 -112 3.6 Utah

1/20/02 38.178 -113 3.5 Utah

7/7/02 36.486 -1 14 3.5 Arizona

4/17/03 39.516 -112 4.7 Utah

12/27/03 39.644 -1 12 3.8 Utah

12/27/03 39.639 -1 12 3.6 Utah

12/27/03 39.645 -1 12 3.8 Utah

1 1/7/04 38.236 -109 4.1 Colorado

3/15/05 36.922 -1 13 3.5 Arizona

6/24/05 37.51 1 -1 13 3.6 Utah

7/20/05 38.601 -113 3.5 Utah

7/29/05 38.784 -1 12 3.7 Utah

1/27/06 39.172 -1 1 1 3.8 Utah

6/1 1/06 40.247 -111 3.5 Utah

6/1 1/07 37.483 -114 3.9 47km ESE of Caliente, NV

8/6/07 37.761 -114 4.5 22km NE of Caliente, NV
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Table 2.6-2 Earthquake Epicenters Greater Than 3.5 Magnitude within 200 miles of the Site (cont’d)

Date Latitude Longitude Magnitude Place
8/18/07 38.071 -113 4.1 Utah

1 1/5/07 39.350 -1 12 3.8 Utah

12/13/07 37.498 -1 14 3.5 59km ESE of Caliente, NV

2/1/08 38.200 -1 12 3.6 Utah

3/27/08 36.465 -I 14 3.7 Arizona

6/4/08 36.386 -1 13 3.5 Arizona

6/6/08 37.360 -109 3.7 Utah

6/30/08 37.330 -1 14 4.3 36km SSE of Caliente, Nevada

1/4/10 37.590 -1 13 3.8 Utah

4/14/10 38.029 -111 3.7 Utah

5/2/10 38.040 -111 3.6 Utah

8/18/10 37.640 -113 3.6 Utah

1/3/1 1 38.247 -112 4.6 Utah

1/6/1 1 38.262 -1 12 3.5 Utah

1/12/1 1 38.239 -1 12 3.7 Utah

7/22/1 1 39.930 -1 12 3.6 Utah

9/28/1 1 37.895 -1 12 3.6 Utah

11/10/11 39.301 -1 1 1 3.9 Utah

2/4/12 40.020 -1 12 3.7 Utah

2/12/12 37.856 -1 12 3.6 Utah

4/12/12 37.81 1 -1 12 4.2 209km ENE of Mesquite, NV

7/31/12 39.007 -1 1 1 3.9 Utah

1/24/13 38.324 -109 3.9 Colorado

2/7/13 37.788 -1 13 3.5 8km W of Enoch, Utah

2/8/13 37.773 -113 3.7 10km WNW of Enoch, Utah

4/13/13 37.386 -1 14 3.6 30km SSE of Caliente, NV

7/7/13 36.457 -113 3.5 54km S of Fredonia, Arizona

1/28/14 37.326 -1 14 4.1 42km WNW of Ivins, Utah

1/29/14 37.324 -1 14 4 42km WNW of Ivins, Utah

4/4/14 37.346 -1 14 3.5 22km NNW of Ivins, Utah

6/29/14 39.441 -1 1 1 4.2 1 1km S of Mount Pleasant, Utah

1 1/25/14 34.956 -1 12 3.5 9km N of Sedona, Arizona

12/1/14 35.042 -1 12 4.7 6km SSW of Kachina Village, Arizona

12/29/14 39.664 -1 12 3.66 12km WSWofNephi, Utah

7/4/15 37.847 -1 12 4.06 3km NW of Panguitch, Utah

12/28/15 36.590 -1 12 3.6 42km SSE of Fredonia, Arizona

1/15/16 37.512 -1 14 4.28 22km WSW of Enterprise, Utah

3/1/16 37.760 -1 1 1 3.77 68km S of Hanksville, Utah

5/25/16 40.489 -1 1 1 4.03 41km NNW of Duchesne, Utah
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Table 2.7-1 Species Observed During the June 2008 Shootaring Mill Site Survey

Common Name Scientific Name Notes

American Crow Corvus brachyrhynchos
One individual seen flying in the 
distance, off property

Chukar A lector is chukar Female with 8 young

Common Raven Corvus corax Several seen throughout site

Horned lark Eremophila alpestris Observed and heard singing

Mourning Doves Zenaida macroura Several seen throughout site

Song Sparrow Melospiza melodia Near Dam

Songbird Species not verified Several unidentified species

Sparrows Species not verified Several unidentified species

Starlings St urmts vulgaris
Two starling like birds in the 
distance in the tailings cell

Swallow Species not verified Several near cliffs

Western King Bird Tyrannus verticalis SE of Buildings Near Water Tank

Coyote Canis latrans Scat

Desert Cottontail Sylvilagus audubonii Several Individuals and Scat

Hopi Chipmunk Neotamius rufus
Several Individuals, mainly along 
east boundar
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Table 2.7-1 Species Observed During the June 2008 Shootaring Mill Site Survey

Common Name Scientific Name Notes

Black greasewood Sarcaliatus vermiculatus

Broom snakeweed Gulierrezia sarothrae

Cheat grass Bromits lectorum

Foxtail Alopecurus spp.

Green Mormon Tea Ephedra vividis

Milkvetch Astragalus spp.

Opuntia Opuntia spp

Rabbit brush
Chrysothamnus

viscidiflorus

Russian thistle Salsola spp.

Sage Artemisia spp

Salt cedar Tamarix ramosissima

Sand dropseed Sporobolus cryptandrus

Shadscale Saltbush A triplex confer! ifolia

Spiny hopsage Grayia spinosa

Western salsify Tragopogon dubius

Yucca
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Table 2.8-1 Summary' of Monitoring Wells and Background Data Collection

Well Name

PCV Casing

Inside
Diameter
(inches)

Data
Type Status Sample Method

RM 1 3 L,S Active & Required Dedicated Submersible 
Pump

RM2R 5 L,S Active & Required Dedicated Submersible 
Pump

RM7 3 L,S Active & Required Dedicated Submersible 
Pump

RM8 3 L Active & Required Dedicated Submersible 
Pump

RM 12 5 L.S Active & Required Dedicated Submersible 
Pump

RM 14 5 LS Active & Required Dedicated Submersible 
Pump

RM 18 5 L,S Active & Required Dedicated Submersible 
Pump

RM 19 5 L,S Active & Required Dedicated Submersible 
Pump

RM20 5 L Active & Required Dedicated Submersible 
Pump

RM3 6 .... Abandoned ....

RM4R 5 .... Abandoned ....

RM 10 5 —- Abandoned ....

RM 1 1 5 .... Abandoned ....

RM 13 5 .... Abandoned ....

RM 15 5 .... Abandoned ....

RM 16 5 .... Abandoned ....

RM 1 7 5 .... Abandoned ....

RM2I 5 .... Active & Not Required ....

RM22 5 .... Active & Not Required ....

PZ4 1 .... Abandoned —-
PZ5 1 .... Abandoned ....

PZ6 1 —- Abandoned ....

L = Water-Level Measurement 

S = Water-Quality Sampl
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Table 2.8-2 Groundwater Discharge Monitoring Parameters and State Standards

Parameter Units Groundwater Quality Standard

pH (field S.U. 6 5-8 5

IDS mg/L 500

Cl mg/L 250

F mg/L 4

NH, mg/L 30

no,+no2 mg/L 10

so4 mg/L 500

As mg/L 0.05

Ba mg/L 2

Cd mg/L 0.005

Cr mg/L 0.1

Cu mg/L 1.3

Pb mg/L 0.015

Hg mg/L 0.002

Mo mg/L 0.1

Se mg/L 0.05

Ag mg/L 0.1

Zn mg/L 5

Umn (diss) mg/L 0.03

Ra226 pCi/L 5

'Gross Alpha pCi/L 15

= Parameter required b\ Permit Section I E 1 e in B 1 to develop background data tor the future compliance with Table 2 

requirements

June 2016
Anfield Resources/Shootaring Canyon Mill

License Renewal Application



Anfield Resources Inc.
Shootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

Table 3.1-1 Reagents used in the Milling Vocess

Reagents Process
Sulfuric Acid Leach

Sodium chlorate Leach
Flocculent Leach, CCD, Precipitation
Ammonia SX, Precipitation

Tridecanol, Tertiary Amine, Kerosene SX
Sodium bicarbonate SX
Sodium hydroxide Precipitation
Charcoal (carbon) Precipitation

Notes:
CCD = countercurrent decantation 
SX = solvent extraction
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Table 3.1-2 Shootaring Canyon Mill Restart Key Criteria (Design Criteria)

Plant Production

Capacity TPD 750
Production lbs. Annual 924,000
Recovery 91.10%
U308 in Feed 0.19%
Availability 95.00%
Available Days Per Year 365

Ore Characteristics

Type Salt Wash Sandstone, Morrison Formation Salt Wash Sandstone, Morrison Formation
Size 100% minus 30 inch (60% for material balance calculation)
Specific Gravity 2.4

Grinding Mill Semiautogenous, Closed Circuit
Size 12' dia x 6' 6"

Closed Circuit Classification DSM Screens (Dutch State Mining)
Recirculation Load 200%

Leaching Circuit

Stages 2
First stage

Number ofTanks (wood) 3
Tank Size 14'dia. x 18'
FI2S04 Addition, Total 70 Ibs/ton of ore

Thickener (Leach)

Number 1
Size 19’-6" dia. x 8'8"

Second Stage Leach

Number ofTanks 4
Tank Size 20'dia. x 24'
Chlorate Addition (25%) l.7071bslton of ore
FI,SO. Addition, Total 70 Ibs/ton of ore

Countercurrent decantation system (CCD)

Washing 6 Stages
Thickener Size 26.25'dia.

Clarifying Circuit

Number of Clarifiers 1
Clarifier Size 27'dia. x 18'

Sand Filter Circuit

Number of Filters 3
Filter Type Sand with Automatic Backwash

Solvent Extraction & Stripping Circuit
Extraction Contacts 4 Stage Mixer/Settler

Tanks 4 Each, 10,200 gal. Fiberglass
Stripping Contacts 4 Stage Mixer/Settler

Tanks 4 Each, 900 gal.. Fiberglass
Scrubbing Contact

Tanks 1 Each, 900 gal.. Fiberglass
Precipitation Circuit

Precipitation Tank 3 Each
Precipitate Thickener one(1)
Size 12' dia x4'

Dewatering and Drying

Production
Yellowcake Production Rate 1 10 Ib/hr.

Vacuum Drum Filters (2) 3' 0 x 3' face, with Re pul per
Multi-Flearth Calciner (1) 5' 0 x 6' Hearth

Packaging
Production

Yellowcake Production Rate 1 10 Ib/hr.
Yellowcake Drum 55 gal. Each
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Table 3.1-3 Shootaring Canyon Mill Restart Mass Balance

Stream No. 1 1A 1C 2 2A 2B ■> 4 5 6 7 14 16 25

Plant Feed Mill Feed
Water to 

Mill
Mill

Discharge

O'Size 
Recycle to 

Mill

Pulp to 
Leach Feed 

Tanks

CCD
O'Flow

CCD
O'Flow to 

Leach Feed 
Surge 
Tanks

CCD
O'Flow to 
Pre-Leach

SAG Mill 
Discharge 

to Pre- 
Leach

Total Feed 
to Pre- 
Leach

93% 
Sulfuric 
Acid to 

Pre-Leach

Sand Filter 
Backwash

Pre-Leach 
Thickener 
Underflow 
to Leach

Pre-Leach 
Thickener 
Overflow 

to Clarifier

Gas or 
Vapor

Ibs/hr '

S.G.

SCFM

Solids TPH 31.3 31.3 62.5 31.3 31.3 31.3 31.3 0 31.3 0.011

S.G. 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

UjOg Ibs/hr 140.6 281.3 140.6 140.6 140.6 140.6 70.3

Liquid TPH 1.3 12.1 26.8 13.4 13.4 66.8 17.9 49 31.3 80.2 1.18 0.09 31.3 50.2

S.G. 1 1 1 1 1 1.06 1.06 1.06 1 1.06 1.82 1.07 1 1.05

GPM 5.2 48.4 107.3 53.7 53.7 252.6 67.5 185.1 125.2 310.3 2.6 0.3 125.2 191.7

U,08 Ibs/hr 70.3

Pulp TPH 32.6 12.1 89.3 44.6 44.6 66.8 17.9 49 62.5 111.5 1.18 0.1 62.5 50.2

S.G. 2.4 1 1.69 1.69 1.69 1.06 1.06 1.06 1.41 1.2 1.82 1.01 1.41 1.05

GPM 54.3 48.4 21 1.6 105.8 105.8 252.62 67.5 185.1 177.4 373.6 2.6 177.4 191.7

% Solids 
(ppm)

96.0% 70.0% 70.0% 70.0% 50.0% 28.0% 2.0% 50.0% (200)

Temp. °F 50 50 125 110 1 10 157 125 80 153 137

U308 Ibs/hr 140.6 281.3 140.6 140.6 140.6 140.6 140.6

June 2016
Anfield Resources/Shootaring Canyon Mill

License Renewal Application



Anfield Resources Inc.
Sliootaring Canyon Mill
Radioactive Materials License UT0900480
2016 License Renewal Application

Table 3.2-1 Plant Stac k Emissions

Stack Location
Ore Dump 
Pocket

SAG Mill Leach 
Tanks

Yellowcake 
Centrifuge and 

Calciner Product 
Drumming

Laboratory 
Fume Hood 

Manifold

Stack Number S-l S-5 S07 S-l 1A
S-l 1 B

Emission Control 
Equipment

Wet dust 
collector

De-mister Wet dust collector Water wash down

Collection Efficient 
(percent)

99.8 >99.9 99.7 U308 -

Exit Flow Rate (cfm) 6000 5000 3000 2000
Exit Temperature (°F) Ambient 60-70 150-200 60
Exit Diameter (in.) 18 18 18 12
Release Fleight (ft)a 100 90 90 35
Effluent
Concentrations/Emissions

Ore dust 
0.03-0.05
g/m2

Negligible 
amounts of sulfuric 
acid mist and 
radon-222

Yellowcake (90 
percent U?08) 0.02 
Ib/hr: ammonia 5 

ppm

Miscellaneous

vapors

Notes:
a Feet above ground level 
cfm = cubic feet per minute 
°F = degrees Fahrenheit 
ft = feet
g/nr = grams per square meter 
in. = inches
ppm = parts per million

Table 3.2-2 Tailings Slurry Constituents
Element/Compound Concentration (ppm)

U308 0.4
Fe (total) 1730

AF+ 320
Ca2+ 26
Mg" 3500
SiO 520

S042' 26.500
cr 160

v,o, 530
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Table 4.1-1 Instrumentation Used to Monitor Stack Effluent Control Systems

Stack
designation

Type of control Instrumentation/Description Visual Audible
Alarm

Location

S-l
Wet dust Scrubber (ore 

dust)

Locally mounted vacuum gauge at inlet to scrubber. Electric 
solenoid valves and probes for level control. 'Ready-running- 
tripped' light indication in main control room for induced draft 
fan and dust slurry pump and also high and low alarm indicators

Hi Level 
Lo level -

Main
Control
Room

S-5 De-mister (wet mist)

Locally mounted flow indicators for pump discharge and 
recirculating flows. Automatic level control using probes and 
water supply control valve. 'Ready-ronning-tripped' light 
indication in main control room for induced draft fan and 
discharge pump

- - -

S-7

Wet dust Scrubber 
(calciner Discharge; 

Product Drum Hood LLOg 
dust)

0-25" W.C. vacuum switch at inlet to induced draft fan to prove 
fan operation with alarm on local panel. Interlocks to permit 
start-up of calciner

Local
Control

Panel

0-20 gpm flow meter with integral flow switch to prove water 
flow with alarm on local panel, interlocks to permit start-up of 
calciner

X X
Local

Control
Panel

0-60" W.C. differential pressure indicator across scrubber 
Venturi with locally mounted readout

X X
Local

Control
Panel

’Ready-running-tripped' light indication in main control room for 
induced draft fan, and scrubber bleed and circulating pumps. - - -

S-l 1 -A
S-l 1 -B

Wet Scrubber
System is on-off perchloric hoods and discharge stacks with 
integral wet scrubbers - - -
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Table 4.1-1 Instrumentation Used to Monitor Stack Effluent Control Systems

Tag No. Gauge Type Location
Source Strength 

(Cesium-137)

DIT-341 1 SGH-Density
Discharge line of primary- thickener 
underflow pumps to 2nd stage leach 
drop box. (300 area)

1 OOmCi

DIT-2412
Discharge line of pumps on 2nd stage 
leach out- let standpipe (feed to CCD 
#1). (300 area)

1 OOmCi

DIT-3415

16

17

18

19

20

SGH-Density
Underflow line of (respectively) CCD 
thickeners #1 thru #6. (400 area)

1 OOmCi

DIT-2422 SGH-Density
Outlet line from #6 CCD underflow 
standpipe to tails. (400 area)

1 OOmCi

DIT-3454 SGH-Density
Underflow from product thickener. 
(600 area)

1 OOmCi

LIT-3415 CNH-Level
Slimes level (interface) - primary 
thickener. (300 area)

500mCi

LIT-3415

16

17

18

19

20

CNH-Level
Slimes level (interface) respectively on 
CCD thickeners #1 thru #6 (400 area)

500mCi

Totals: 17 instruments (10-1 OOmCi gauges and 7-500 mCi gauges)
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Table 4.5-15 Acceptable Surface Contamination Levels

Nuclides3 Averagebcl Maximumbdt Removablebel

U-nat, U-235. U-238, 
and associated decay 
products

5,000 dpm 
alpha/100 cm2

1 5,000 dpm 
alpha/100 cm2

1,000 dpm 
alpha/100 cm2

Transuranics, Ra-226, 
Ra-228, Th-230, Th- 
228, Pa-231, Ac-227, 1- 
125, 1-129

100 dpm/100 cm2 300 dpm/100 cm2 20 dpm/100 cm2

Th-nat, Th-232, Sr-90, 
Ra-223, Ra-224, U-232, 
1-126, 1-131. 1-133

1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/100 cm2

Beta-Gamma emitters 
(nuclides with decay 
modes other than alpha 
emissions or 
spontaneous fission) 
except Sr-90 and others 
noted above

5,000 dpm
beta-gamma/100 cm2

15,000 dpm 
beta-gamma/100 cm2

1,000 dpm
beta-gamma/100 cm2

a Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits 
established for alpha- and beta-gamma emitting nuclides should apply independently.

b As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive 

material as determined by correcting the counts per minute observed by an appropriate detector for 
background, efficiency, and geometric factors associated with the instrumentation.

c Measurements of average contaminant should not be averaged over more than 1 square meter. For 
objects of less surface area, the average should be derived for each such object.

d The maximum contamination level applies to an area of not more than 100 cm2.

e The amount of removable radioactive material per 100 cm: of surface area should be determined by 
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the 
amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When 
removable contamination on objects of less surface area is determined, the pertinent levels should be 
reduced proportionally and the entire surface should be wiped.

f The average and maximum radiations levels associated with surface contamination resulting from 

betagamma emitters should not exceed 0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 cm, respectively, 
measured through not more than 7 milligrams per square centimeter of total absorber.

5 Reprinted from U.S. Nuclear Regulatory Commission, "Guidelines for Decontamination of Facilities and 

Equipment Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source or 
Special Nuclear Material," November 1976.
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Table 6.1-1 Mills Radiological Monitoring Program - Operational
Samp e Collection or Inspection

Type Location Frequency Method Parameter to be 
Measured

Mill Airborne 
Particulates

See Table 6.1-2 Occupied Areas 
Daily > 1.0 DAC 
Weekly 0.3-1.0
DAC

YC Precip.
Quarterly 0.01 - 
0.3 DAC

none<0.01 DAC

Breathing Zone 
samples for >0.1 
DAC, area air 
samples may be 
used for 0.01- 0.1 
DAC

Yellowcake or Ore 
Dust

Radon Progeny See Table 6.1-2 Weekly >0.08 WL 
Monthly 0.03- 
0.08 WL
Quarterly <0.03
WL

Modified Kusnetz Radon Daughters

Mill Gamma See Table 6.1-2 Semiannually Gamma Survey 
Meter

Gamma

Personnel Gamma Mill Operations 
Personnel

Quarterly TED Badge Gamma

Surface
Contamination

Eating Areas, 
Change Areas, 
Control Rooms

Weekly if above
500 dpm/lOOcm2 

Otherwise every 
two w'eeks

Alpha Smear and
Surface
Measurement

Removable,
Average, and Max 
Alpha

Administrative
Offices

Quarterly Alpha Smear and
Surface
Measurement

Removable,
Average and Max 
Alpha

Personnel Leaving Restricted 
Area

Alpha Surface 
Measurement

Alpha

Urinalyses Uranium Workers, 
including
Packaging
Operators, SX- 
Precipitation 
Operators and
Shift Foreman

Monthly Urinalysis U-Nat

In-Vivo Lung
Count

Mill Personnel 
with work 
assignments in 
airborne
radioactive areas

After large 
accidental intake

Gamma Lung
Count

Uranium

Water Flow and 
Pressure Drops

Yellowcake
Scrubber

Approximately 
Every four hours 
during operations

Documented
Visual Inspection

Water flow and 
pressure drops
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Table 6.1-1 Mills Radiological Monitoring Program - Operational (cont’d)
Samp e Collection or Inspection

Type Location Frequency Method Parameter to be 
Measured

Instrument
Calibrations

All Instruments in 
Use

Semiannually or 
mfg’s suggested 
interval 
whichever is

sooner

Voltage Plateau1 

Pulse
Source

Instrument
Response

Air Sampler 
Calibrations

Air Sample in use Quarterly Bubble Tube or 
Equivalent

Flow Rate

Visual Inspections Mill Work and 
Storage Areas

Daily
Documented
Weekly

Visual Inspections Radiation Work 
Practices

Trend Analysis N/A Annually Routine
Monitoring
Programs

Trends

Reports N/A Monthly Summary of mill 
and environmental 
monitoring data

N/A

Radiological &
Operational
Procedures

N/A Annual Review N/A N/A

ALARA Audit N/A Annually N/A N/A
Fence Perimeter Monthly N/A N/A
Radiological
Survey of 
Equipment
Leaving Restricted 
Area

N/A As Required Alpha Surface 
Measurement
Alpha Smear 
if >75 cpm 
Beta-Gamma

Alpha, Beta- 
Gamma

Respiratory
Protection
Program

As Required by 
RWP 600 Area

Weekly in YC 
precip.

N/A N/A

'Where electrodes are accessible.
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Table 6.1-2 Airborne Radiation Sample Locations
1. Ore Feed Hopper
2. Ore Conveyor Gallery
-)J. Ore Sampling Preparation Area
4. Semi-Autogenous Mill Ore Feed Area
5. Semi-Autogenous Mill Ore Discharge Area
6. Leach Tank Area
7. Countercurrent Decant Thickener Area
8. Solvent Extraction Area
9. Yellowcake Precipitation Tank Area
10. Yellowcake Thickener Area
11. Yellowcake Drum Filter Area
12. Yellowcake Drier Area
13. Yellowcake Packaging Area
14. Yellowcake Storage Area
15. Laboratory Area
16. Lunch Area
17. Change Room
18. Maintenance Shop Area
19. Shift Foreman Office
20. Main Office Area
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Table 6.1-3 Interim Mill Radiation Safety Monitoring Program (Mill Not Operational for 30 Days
or More)

Sample Collection or Inspection
Type________________ Location Frequency Method
Mill Airborne
Particulates

Representative workers 
performing maintenance 
inside 600 area

When maintenance is 
performed under an
RWP

Breathing Zone

Radon Progeny 600 area2 Prior to working in 600 
area under an RWP

Area or Lapel Sampling, 
Modified Kusnetz

Mill Gamma N/A None N/A
Personnel Gamma None None N/A
Surface Contamination 
Surveys

Offices Semiannually Surface Smear, Surface 
Measurement

Lunchroom Areas, 
Control Rooms

Semiannually Surface Smear, Surface 
Measurement

Change Rooms Semiannually Surface Smear, Surface 
Measurement

Urinalysis Mill Employees 
performing maintenance 
work under RWP

As required by RWP 
with follow-up as per
Reg. Guide 8.22

ICP-MS

In-vivo Lung Count N/A None N/A
Instrument Calibrations All instruments in use Semiannually or mfg's 

suggested interval 
whichever is sooner

Voltage Plateau4

Pulse
Source

Air Sampler
Calibrations

Air samples in use Prior to use Bubble tube or 
equivalent

"Instruments may be ca ibrated as a group or a given instrument may be calibrated prior to use.
'Where electrodes are accessible.
4When The radiation source calibration indicates a loss in detector efficiency of 10% or more.
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Table 6.1-3 Interim Mill Radiation Safety Monitoring Program (cont’d) 
(Mill not operations for 30 days or more)___________________________

Sample Collection or Inspection
TyPe________________ Location Frequency Method
Visual Inspections Mill work and storage 

areas

Quarterly Documented Visual 
Inspection

Trend Analysis N/A Annually Routine monitoring 

programs
Reports N/A N/A As specified above
Radiological & 
Operations Procedures

N/A Every 2 years Review and approval

Quality Assurance
Audit

N/A Annually Audit by Quality 
Assurance Consultant

Fence Perimeter Semiannually Visual Inspection of 
fence and signs

Radiological Survey of 
equipment leaving 
restricted area

N/A As required by Annex A As required by Annex A

Respiratory Protection 
Program

As required by RWP As required by RWP N/A
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Table 6.1-4 Radiation Survey Instrumentation and Dosimeters
Instrument Mfg*

(Or
equivalent)

Model No.* 
(Or equivalent)

Detector*
(Or equivalent)

Sensitivity or 
Efficiency 
(Instrument 

Specific)

Portability Measurement
Range

(Instrument
specific)

Inventory

Alpha Counter Eberline SAC-4 ZnS Scint.
80% of 2 pi

n 2 V)Pu
No Six Decade TBD

Count Rate Meter Eberline E-140 GM Tube ±5% Full Scale Yes
0.5 to 50 mr/hr 600 

to 60K CPM
TBD

Gamma Survey Eberline E-130M GM Tube ±5% Full Scale Yes 10 to 1000 mr/hr TBD

Micro R Meter Ludlum 19
l”x l”Nal(tl) 

Scint.
±5% Full Scale Yes 0-5 uR/hr TBD

Ratemeter-Scaler Eberline PRS-2 — 2EI4 coulombs Yes Six Decade TBD

Portable Scaler Eberline PS-2 — Yes Six Decade TBD

Alarm Rate Meter Ludlum 177 — 40 MV No 0 to 500K emp TBD

Pulse Rate Meter Eberline PRM-6 — ±5% Full Scale Yes 0 to 500K emp TBD

Beta-Gamma
Probe

Eberline HP-270 GM Tube 40 KEY- I.25MEV Yes - TBD

Alpha Scint 
Probe

Eberline AC3-8 ZnS Scint 59 cpm/dpm Yes - TBD

Alpha Scint 
Probe

Ludlum 43-5 ZnS Scint - Yes - TBD

Alpha Scint 
Detector

Eberline SPA-1 ZnS Scint 25% of 4 pi Yes - TBD

Scintillation
Probe

Eberline SPA-3 2x2 Nal (tl)
1200K cpm per 

mr/hr
Yes - TBD

Air Sample Pump Bendix 44 — — Yes — TBD

Thermo
luminescent
Dosimeters

Eberline - TED 10 mrem gamma Yes
I0-108 mrem 

gamma
TBD

*Equivalent instrumentation or Dosimeters may be used. Applicable to full mill operations.
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Table 6.1-5 Lower Limits Of Detection*
Radionuclide Sample Type pCi/ml Source of LLD

U-Natural Occupational Air
Ore Dust
Environ. Air
Water
Soils
Urine

5E-11
2E-12
9E-15
3E-8
2E-7 pCi/g
5 ug/liter

10% 10 CFR 20 App.B, T1C3** 
10% 10 CFR 20 App.B, T1C3
10% 10 CFR 20 App.B, T2C1
10% 10 CFR 20 App.B, T2C1
R. G. 4.14
R. G. 8.22

Th-230 Occupational Air
Environ. Air
Water
Soils
Veg., Food, Fish

6E-13
3E-15
IE-8
2E-7 pCi/g
2E-7 pCi/kg

10% 10 CFR 20 App.B, T1C3
10% 10 CFR 20 App.B, T2C1
10% 10 CFR 20 App.B, T2C2
R. G. 4.14
R. G. 4.14

Ra-226 Occupational Air
Environ. Air
Water
Soils
Veg., Food, Fish

3E-11
9E-14
6E-9
2E-7 pCi/g
2E-7 pCi/kg

10% 10 CFR 20 App.B, T1C3
10% 10 CFR 20 App.B, T2C1
10% 10 CFR 20 App.B, T2C2
R. G. 4.14
R. G. 4.14

Rn-222 with 
Daughters

Occupational Air
Environ. Air

3E-8
IE-10

10 CFR 20 App.B, T1C3
10 CFR 20 App.B, T2C1

Pb-210 Environ. Air
Water
Veg.

6E-14
IE-9
1 E-6 pCi/kg

10% 10 CFR 20 App.B, T2C1
10% 10 CFR 20 App.B, T2C2
R. G. 4.14

Po-210 Environ. Air
Water

9E-14
4E-9

10% 10 CFR 20 App.B, T2C2
10% 10 CFR 20 App.B, T2C2

External Gamm Air 0.1 mR/hr TBD

Surface
Contamination

Surface 500 dpm/1 OOcirr TBD

*lf the measured concentration is higher than t ie LLD. then the laboratory procedure need only be
adequate to measure the actual concentration. Then the standard deviation should be no greater than 
10% of the measured value.
**Table 1 column 3 is abbreviated T1C3
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Table 6.1-6 Radiological Environmental Monitoring Program - Operational

Type of SAMPLE COLLECTION AND MEASUREMENT

Sample No. Location Method and Frequency Test Frequency Type of 
Measurement

Air stack 
particulates

1 Ore dump point 
stack

Semi-annual grab 
sample

Semiannually Natural uranium Th- 
230, Ra-226, Pb-210 
and flow rate

1 Yellowcake Dtyer 
and packaging 
stack

Isokinetic sample Quarterly Natural uranium, Th- 
230, Ra-226, and Pb- 
210

Quarterly Flow rate

Environmental
particulates

3 At site boundaries & 
in different sectors 
having highest 
predicted 
concentrations

Continuous; weekly 
filter change or as 
required by dust loading

Quarterly
composited

Natural uranium, Th- 
230, Ra-226, and Pb- 
210

1 At nearest residence 
- Ticaboo

Continuous; weekly 
filter change or as 
required by loading

Quarterly
composited

Natural uranium Th- 
230, Ra-226, and
Pb-210

1 Control location Continuous; weekly 
filter change or as 
required by dust loading

Quarterly
composited

Natural uranium, Th- 
230. Ra-226, Pb-210

Radon 5 Same as for air 
particulates

Continuous Track Etch or 
Equivalent

Quarterly Rn-222

Groundwater 3 Down-groundwater- 
flow gradient 
monitoring wells 
(RM-4, RM-5.
RM-6)

Semiannually Semiannually Natural uranium, As.
Cl, Se, pH

1 Groundwater under 
tailings

Annually Annually Rate and direction of 
flow

1 up-gradient control 
well (RM-1)

Semiannually Semiannually Natural uranium, As,
Cl, Se. pH

Surface water 2 Seeps 1 and 2 Semiannually grab 
samples

Semiannually Natural uranium, 
uross alpha, As. Se. 
pH

Direct
radiation

5 Same as for air 
particulate samples

TLDs Quarterly Gamma

June 2016
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Table 6.1-6 Radiological Environmental Monitoring Program - Operational (cont’d)
Type of
Sample

SAMPLE COLLECTION AND MEASUREMENT
No. Location Method and 

Frequency
Test

Frequency
Type of 

Measurement
Vegetation 1 Animal grazing 

areas downwind 
of mill

Annual grab 
sample in spring 
growing season

Hold
sample for 

lyr; 
Analyze 
only if 

required

Th-230, Ra- 
226, Pb-210

Soil 5 Same as for air 
particulate 

samples

Annual Grab 
Samples

Annually Natural 
Uranium, Th- 
230, Ra-226

Radon Flux 100 + QA and 
background

Tailings EPA Method
115

Annually Radon in air, 
calculated to 

radon flux rate
Instrument
Calibration

All
Instruments in

use

N/A Annually and 
After repair

Voltage
Plateau6

Pulse
Source

Instrument
Response

Instrument
Calibrations

Environmental 
Air Samples

N/A Annually and 
After repair

Quarterly Flow Rate

Surface
Evaluations

N/A Tailings.
Impoundment

Daily, Monthly, 
Quarterly, Per 

SOP

N/A Examination
Measurement

Surveys
Meteorology 1 Continuously; to 

meet current 
requirements

N/A N/A

Trend
Analyses

Routine
Monitoring
Programs

N/A Annually N/A N/A

Reports 1 N/A Semiannually
effluent

monitoring

report

N/A N/A

ALARA 1 N/A Annually N/A N/A
Quality
Assurance
Audits

N/A N/A Annually N/A N/A

Wildlife N/A Tailings
Impoundment

Daily Visual N/A Record
Observations

Security N/A Mill and Tailing 
Facility

Inspection 24 Hr. Visual

"Where electrodes are accessible

June 2016
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Table 6.1-7 Interim Environmental Monitoring Program 
(Mill not operational for 30 days or more)
Type of
Sample

Sample Collection and Measurement

No. Location Method and
Frequency

Test Frequency Type of Measurement

Air Particulates 1 Downwind of impoundment 
and ore stockpiles

20 hrs/quarter Semiannually
composited

Natural Uranium and Ra-226

Radon None N/A N/A N/A N/A
Water-
Groundwater

3 Down-groundwater-flow 
gradient monitoring wells 
(RM-4, RM-5. RM-6)

Semiannually Semiannually Natural Uranium, As, Cl. Se. pH

Water- Surface 
Water (Seeps)

None N/A N/A N/A N/A

Direct
Radiation

None N/A N/A N/A N/A

Soil None N/A N/A N/A N/A
Vegetation None N/A N/A N/A N/A
Instrument
Calibrations

All
instruments 
in use

N/A Semiannually or at 
mfg's suggested 
interval, whichever 
is sooner

Voltage plateau'

Pulse
Source

Surface
Evaluations

N/A Tailings Impoundment Monthly & Yearly 
Per SOP

N/A Examination Measurement
Surveys

N/A Ore Stockpiles Monthly N/A N/A
Meteorology None N/A N/A N/A
Trend Analyses Routine

monitoring

program

N/A Annually N/A N/A

Reports 1 N/A Semiannually 
effluent monitoring 
report

N/A N/A

Audit 1 N/A Annually ALARA N/A
Security N/A Mill & Tailing Facility Inspection Daily Visual
'Where electrodes are accessible
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Table 6.1-8 Summary of Radiological Monitoring Wells3

Well Number 
(Elev)

Location of Well Screen Elevation 
(Depth)

Water Level 
Elevation 
(Depth)
|Datel

Entrada-Carmel 
Contact Elevation 

(Depth)

RM-1 4223 4023 4273 3965
(4453) (230’) (430’) (180’) (488’)

4123 3983 [Ap 1979]
(330’) (470’)

RM-4 4215 3915 4240 3875
(4380) (165’) (465’) (140’) (505’)

4115 [Ap 1979]
(265’)

RM-5 4187 3977 4240 3907
(4347) (160’) (370’) (107’) (440’)

4147 3927 [Ap 1979]
(200’) (420’)

RM-6 4185 4005 4240 3915
(4372) (187’) (367‘) (132’) (457’)

4145 3925 [Ap 1979]
(227) (447)

a Data obtained from Woodward & Clyde Consultants, June 1979.
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Table 6.1-9 Principle Parameters For Radiological Assessment
Parameter Value

Ore quality, UsOg 0.15%

Ore activity, U-238, U-234, U-238
Tb-230, Ra-226, and Pb-210 437.91

Operating days per year (plant factor) 365. (340)

Ore process rate 3.3IE5 ton/yr

Mill water throughput 1.79 E5 m5/yr

Annual average morning mixing height Not available

Annual average afternoon mixing height Not available

Ore Handline and Storaee

Estimated capacity of ore per for delivery 35.83 MT

Number of deliveries 25.32 per day,
177.2 per week

Ore dust released in delivery 0. kg/hr

Average grade of ore range 0.15%
0.07%-0.24%

Capacity of ore pad:
final year of operation 
average during operation

87967. MT 
87967. MT

Maximum area of ore pad
height of ore storage pile

14800. m2 

3-8. m

Approximate amount of ore handled
per day, i.e., unloaded, loaded bulldozed, etc.

907.18 MT/day

Operation time of front-end loaders; hoppers 
feeders, and other ore pad equipment

16. hr/day

Estimated amount of fugitive ore dust emission
dust emission from handling of ore on ore |pad

Not available
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Table 8.1-1 Summary of Soil Parameters for VADOSEAV Model

Material Type

Dry
Density

(PCD

Initial
Grav.
Water

Content
(%) Porosity

Coefficient 
of volume 

change, m, 
(sf/lb)

Hydraulic 
Conductivity, 

Ksa, (cm/s)
Aniso-trophy 
Ratio, Kv/Kh

Foundation 132.1 25.7 .25 I.0E-09 9.9E-03 1

Tailings 94.3 54.1 .48 1.0E-09 1.39E-08 1

Sand Fill 1 17.9 35.9 .40 1.0E-09 9.9E-03 1
Sand Fill (2) 117.9 33.8 .40 1.0E-09 9.9E-03 1

Clay Radon Barrier 105.4 42.8 .42 1.0E-09 1.0E-08 1
Sand Drainage
Layer 122.6 32.5 .40 1.0E-09 9.9E-03 1

Bio-Intrusion Layer 131.1 33.1 .48 1.0E-09 1.0E-05 1

Table * .5-1 Summary of Reclamation and Decommissioning Costs

Phase Description Subtasks Subtotal Total
1 Reclamation and

Decommissioning- 
Interim Cover

Mill Decommissioning $385,000
South Cell Interim Cover $1,326,678
Diversion Channel $4,261,520
Monitoring $209,890
Reports $187,500

$6,370,588
11 Reclamation and

Decommissioning - 
Final Cover

South Cell Final Cover
$8,662,722

Monitoring $195,810
Reports $1 12,500

$8,971,032

III Post-Closure Monitoring $152,160

Total Reclamation and Decommiss oning Costs $15,493,780

June 2016
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1.0 INTRODUCTION  


1.1 Terms of Reference 


Uranium One Utah, Inc. (Uranium One) is submitting this environmental report (ER) to the State of Utah 
Department of Environmental Quality, Division of Radiation Control (DRC) to support the amendment of 
the present license UT-0900480 from Standby to Operational status.  This report has been prepared for 
Uranium One by Environmental Resources Group, Inc. (ERG) and Tetra Tech, Inc. (Tetra Tech).   
 
The previous ER was submitted to DRC by Plateau Resources, Ltd. (Plateau Resources) and ERG in 
December 2006 (ERG, 2006).  This submittal amends the report previously submitted to the DRC for the 
Shootaring Canyon Uranium Mill site.  Under the State of Utah’s regulatory authority, source materials 
licensees are required to submit environmental reports (ER) for each new application, renewal, or major 
amendment describing the proposed action, a statement of its purposes, and the environment affected.  
The requirements are specified in Utah Administrative Code, Rule R-313-24 and 10 CFR Part 51, Section 
51.60.   For license amendments or renewals, regulatory agencies encourage licensees to provide a 
supplement to an ER and include by reference previously submitted information. 
 
Rule R-313 requires that the ER present a discussion of a) an assessment of the radiological and non-
radiological impacts to the public health from licensed activities, b) an assessment of any impact on 
waterways and groundwater resulting from licensed activities, c) consideration of alternatives to the 
licensed activities, d) consideration of the long-term impacts including decommissioning, 
decontamination, and reclamation impacts associated with licensed activities. 
 
Several environmental reports have been prepared over the years to support activities at the site 
(Woodward-Clyde, 1978; NRC, 1979; Plateau, 1997).  This environmental report uses some of the 
information included in prior reports.   
 
1.2 Project Summary 


The Shootaring Canyon Uranium Processing Facility (mill) is located in Garfield County in Southeastern 
Utah.  It is about 21 km (13 miles) north of Bullfrog Basin Marina and 77 km (48 miles) south of 
Hanksville as shown in Figure 1.0-1 A small town, Ticaboo, is located 5.6 km (2.6 miles) south of the 
site.  The site is owned by Uranium One.   
 
The mill was designed and constructed between 1978 and 1981 by Plateau Resources.  The mill was 
originally designed and licensed process 750 to 1,000 tons/day of ore.  The mill operated for 76 days in 
the spring and summer of 1982, processing approximately 25,000 cubic yards of ore.  The ore was 
processed in an acid leach circuit at an average daily rate of 500 tons per day at average ore grade of 0.15 
percent U3O8.  Tailings were discharged into the engineered tailings storage facility, consisting of an 
earthen and clay dam constructed across a natural topographic depression.  The existing tailings are 
located above an existing cross valley berm on a clay liner system above the natural sandstone in the 
tailings area. These tailings were discharged into the facility during April through August of 1982 (during 
the 76 days of operation). 
 
Plateau Resources suspended operations at the facility on August 18, 1982.  The facility was then placed 
on a standby basis.  Cleanup operations were completed and solids were removed from all circuits except 
the calciner and product thickener.  The doors to the calciner room were welded shut and doors to the 600 
area were locked.  Plans for decommissioning were prepared and approved by the U.S. Nuclear 
Regulatory Commission (NRC).  Some of the process components were sold in anticipation of 
decommissioning.   
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Plateau Resources submitted a license renewal request for the present license UT-0900480 on March 1, 
1996 (Plateau Resources, 1996b) and a subsequent amendment to the request on December 20, 2006 
(Plateau Resources, 2006b). Uranium One purchased the Shootaring Canyon Uranium Mill site on April 
1, 2007 from Plateau Resources.  Since April 1, 2007, Uranium One has submitted responses (Tetra Tech, 
2007, 2008a) to the Interrogatories Round 2 and Round 3 (URS, 2007, 2008), and has submitted an 
updated Design Report (Tetra Tech, 2008b)  for the Tailings Management Plan.  A revised Design Report 
is currently in progress (Tetra Tech, 2008c) and will be submitted in final form to the DRC.  This ER 
incorporates the changes to Plateau Resources’ original design as well as includes updated mill process 
information based on the updated mill design (Lyntek, 2008).  A wildlife and vegetation evaluation has 
also been included at DRC’s request.    
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Figure 1.0-1:    Geographical Location of Shootaring Canyon Mill 
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2.0 PROPOSED PROCESSING ACTIVITIES 


The facility is designed to process approximately 1000 tons of ore per day.  The ore grade is estimated to 
average approximately 0.25 percent uranium oxide (U3O8).  The plant is expected to have an overall 
recovery rate of approximately 94 percent.  Based on these operating parameters, the plant is capable of 
producing approximately 1,720,000 pounds of yellow cake in a calendar year. A vanadium extraction 
circuit designed to produce ammonium metavanadate and 99.5 and/or 99.9 percent vanadium oxide 
(V2O5) will be added to the processing facility.   
 
The ore is principally sandstone obtained from various regional mines.  The ore is ground to sand sized 
particles and the uranium leached from the particles using a conventional acid leach process.  Uranium is 
recovered with the decanted liquid in countercurrent decantation (CCD) tanks. Solids are discharged from 
the CCD system as waste material to the tailings facility located in a natural basin enclosed by a dam.  
The decanted, acidic liquid is pumped to leaching tanks, processed and passed to a solvent extraction 
(SX) system.  Ammonia is added to the solution to precipitate the uranium as yellowcake.  The 
yellowcake is then dried, packaged, and shipped offsite to a uranium hexafluoride conversion plant for the 
next phase of the fuel manufacturing process. 
 
The depleted aqueous solution from uranium solvent extraction serves as the feed for future vanadium 
processing.  This solution will be stored on site until a vanadium circuit can be established. 
  
Processed ore, or tailings, is the major waste generated.  Permanent disposal of the tailings is achieved by 
storing the material in an engineered, lined cell that utilizes a natural depression, or basin, located 
adjacent to the plant site.  The tailings liquid is separated using an under-drain system following 
placement.  The process water is recycled back to the mill circuit, used for dust control in the tailings 
facility, or returned to the tailings cell and evaporated.  The plant and its support facilities also produce 
lesser quantities of other liquid and solid wastes and effluents which are recycled in the various process 
operations, discharged with the tailings and liquids, or discharged to a septic system and sanitary waste 
leach field. Gaseous and particulate emissions from the facility are discharged from eight stacks.  Three of 
the stacks are exhaust stacks from diesel powered generators used to produce electricity.   
  







 
 


Environmental Report for Shootaring Canyon Uranium Processing Facility, Rev. 1 5 


3.0 MILL PROCESS AND EQUIPMENT 


This section presents a description of the Shootaring Canyon Uranium Processing Facility, the facility 
effluents, and their controls. 
 
The general arrangement of the ore processing facilities is shown in the original architectural plan of the 
plant (Figure 3.0-1). 
 
Arrangement of the various ore handling and processing systems was based on economy in construction 
and efficiency in operation.  All process units except the countercurrent decantation (CCD) tanks and the 
clarifier are housed or covered.  The plant support buildings and facilities, such as an office, maintenance 
and warehouse building, laboratory, power house, and storage tanks, are located around the perimeter of 
the process units to yield a compact, well-integrated complex.  The building exteriors are colored in earth-
tone shades to blend with the high cliff to the west, as seen from State Highway 276.  A short stretch of 
that highway, about 2 miles northeast of the site, provides the only convenient public view of the plant 
(except from the air).  From the highway, the only signs of activity at the plant are vehicular movements.  
 
The stacks, one rising about 100 ft and several others about 80 to 90 ft above plant grade, do not appear in 
silhouette from the highway.  The largest building in the complex is about 140 ft by 180 ft in plan 
dimensions, and about 60 ft high.  Other smaller structures, associated with the ore handling, preparation 
and conveying systems, have maximum heights of 60 to 70 ft above the general level of the plant site. 
 
3.1 Mill Process 


3.1.1 General Summary 


The processing facility is designed to process approximately 1,000 tons of ore per day.  The average ore 
grade is estimated to be 0.25 percent uranium oxide (U3O8).  The plant is expected to have an overall 
recovery rate of approximately 94 percent.  Based on these operating parameters, the plant is capable of 
producing approximately 1,720,000 pounds of product in a calendar year. 
 
A series of operations is required to extract uranium from the ore.  The ore is principally sandstone.  The 
uranium minerals are present in the ore as coatings on sand grains; they also fill intergranular spaces.  The 
uranium minerals are soluble in strong sulfuric acid solutions and will leach from the ore by a 
conventional acid leach process.  Figure 3.1-1 presents a simplified process flow diagram for the plant, 
illustrating the pathway of ore to tailings and product. Table 3.1-1 lists reagents used in the process. 
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Figure 3.0-1:    Architectural Arrangement of Shootaring Ore Processing Facilities 
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Figure 3.1-1:    Flow Diagram for Process of Ore to Tailings and Product  
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Table 3.1-1:    Reagents used in the Milling Process 


Reagents Process 
Sulfuric Acid Leach 


Sodium chlorate Leach 
Flocculant Leach, CCD, Precipitation 
Ammonia SX, Precipitation 


Tridecanol, Tertiary Amine, Kerosene SX 
Sodium bicarbonate SX 
Sodium hydroxide Precipitation 
Charcoal (carbon) Precipitation 


Notes: 
CCD = countercurrent decantation 
SX = solvent extraction 
 
The ore is first ground to sand-size particles.  This allows the acid to contact the grain surfaces during the 
leaching process.  After grinding, the ore is delivered in slurry form directly to a two-stage, multiple-tank 
acid leaching system. 
 
After leaching, the slurry is pumped to six (CCD) tanks where most of the soluble uranium is recovered 
with the decanted liquid.  The CCD tanks are operated in series; solids pass through the tanks in one 
direction and the acid wash solution in the opposite direction. The solids are discharged from the CCD 
system as waste material to the tailings facility.  The decanted, acidic liquid is pumped to the first-stage 
leaching tanks. 
 
A thickener between the two leaching stages separates the uranium-bearing solution from the solids.  The 
overflow liquid from the thickener passes through a clarifier and sand filters that remove suspended 
solids.   
 
The separated solids from these two processes return to the leaching system.  The filtered liquid is 
transferred to a solvent extraction (SX) liquid ion exchange system. 
 
The uranium-bearing liquor passes through a series of stages in the SX system in which the uranium is 
transferred from the aqueous phase to an organic phase and then is stripped from the solvent by an 
ammonium sulfate solution.  The ammonia is added to the stripped solution to precipitate the uranium as 
yellowcake.  Finally, the yellowcake is dried, packaged, and shipped off site to a uranium hexafluoride 
conversion plant. 
 
3.1.2 Ore Handling and Preparation 


Ore is hauled by truck to the processing facility from various regional mines.  The incoming ore is 
weighed on scales as it sits in the trucks.  The net weight of the ore is calculated after the truck is emptied 
and re-weighed.  Samples are collected at random from each load and analyzed on site for moisture and 
uranium/vanadium content.  The ore is then deposited on various stockpiles and/or blended or dumped 
directly into the ore hopper through a 14-inch grizzly.  An electronically-controlled water spray system is 
used at the dump pocket to control dust. 
 
An electronically-controlled speed apron feeder, fixed under the truck hopper, discharges the ore onto the 
conveyor belt.  The belt transports the ore up and out of the dump pocket and into grinding, the first stage 
of the process area. 
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All dust-generating points in the dump pocket are connected by a ducting system to a cyclone-type wet 
scrubber for dust control.  The resulting slurry is pumped into the grinding circuit.  All exposed conveyor 
surfaces are hooded from the dump pocket to the process building to further control dust. 
 
The ore passes over an electronic belt scale and speed transducer used to control the speed of the apron 
feeder, as it moves on the conveyer belt. 
 
3.1.3 Ore Grinding 


The ore on the conveyor is discharged into the feed chute of a semi-autogenous grinding (SAG) mill.  
Water is introduced along with the ore to produce a slurry containing approximately 70 percent solids.  
The discharge end of the SAG mill is hooded and ducted to a de-mister that returns the liquid to the leach 
circuit. 
 
Pumps at the discharge end of the SAG mill convey the slurry to a distributor box containing four screens.  
Oversize material is recycled back into the SAG mill.  Undersize material flows to a storage sump.  The 
slurry is pumped from this sump through an automatic sampler to two, large leach feed surge tanks.  
These two surge tanks have sufficient storage capacity to supply the leach circuit with feed and allow 
running the SAG mill intermittently. 
 
3.1.4 Leaching 


The leaching circuit dissolves uranium minerals from sandstone grains.  A two-stage leaching circuit is 
used. A decant thickener is located between the leaching stages,  The ore slurry from the two leach feed 
surge tanks is pumped to the first-stage leach (three tanks in series) where the ore is mixed and agitated 
with a sulfuric acid leach solution and sodium chlorate oxidant.  Following the first-stage leach, the slurry 
is transferred to the decant thickener.  The decanted liquid containing dissolved uranium is advanced from 
the thickener to the solvent extraction unit.  The thickened solids are advanced to the second-stage 
leaching circuit (four tanks).  Further leaching is accomplished at this stage by the addition of sulfuric 
acid with a small amount of oxidant.  The second-stage leaching tanks are operated in series; the ore 
remains in contact with the leach solution for about 16 hours.  Each tank has slow-moving propellers to 
keep the sand grains in suspension. 
 
Discharge from the leach circuit is a slurry consisting of solids and a sulfuric acid solution with dissolved 
uranium.  This slurry is fed to the countercurrent decantation stage. 
 
3.1.5 Countercurrent Decantation Thickening 


The slurry is transferred to the first of a series of six CCD tanks (thickeners).  The solids settle to the 
bottom of the first thickener.  Flocculant is added to each thickener feed to increase the settling rate of the 
solids.  Solids are transferred to each of the subsequent CCDs until they are discharged from the sixth 
thickener.  The liquid that overflows the sixth thickener advances to the fifth thickener, and continues 
through each of the CCDs to the first CCD tank.  This countercurrent flow of liquid and solids washes the 
residual dissolved uranium compounds from the solids.  The liquid that overflows the first thickener is 
collected and pumped to the first-stage leach. 
 
3.1.6 Solvent Extraction Feed 


The pregnant (uranium rich) acid solution decanted from the decant thickener following the first-stage 
leach is transferred to a clarifier.  The liquid contains approximately 200 parts per million (ppm) solids.  
The clarified liquor, containing about 50 ppm solids, is pumped through sand filters to a storage tank 
which feeds the SX circuit.  The filtered liquid is expected to contain less than 10 ppm solids.  Settled 
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solids from the clarifier are added to the second-stage leach circuit.  Solids collected in the sand filters are 
removed by backwashing and discharged to the second stage of the leach circuit. 
 
3.1.7 Solvent Extraction 


The primary purpose of the SX circuit is to concentrate and purify uranium.  This circuit has two steps.  
First, the uranium is transferred from the aqueous acid solution to an immiscible organic liquid by ion 
exchange.  Then a reverse ion exchange process strips the uranium from the solvent, using aqueous 
ammonium sulfate. 
 
In the first step, the clarified and filtered acid solution is mixed with an organic solvent in an extraction 
mixer tank. The two solutions are then separate in a settling tank. After going through a series of four 
mixing and settling tanks, almost all of the uranium is removed from the acid solution.  The uranium-rich 
organic solvent is advanced to the stripping operation.  The uranium barren acid solution (raffinate) is 
used as feed stock for the vanadium extraction circuit, returned for use as wash water in the CCD tanks, 
or discharged to the process tailings.  
 
In the stripping process, the loaded organic solvent is mixed with an aqueous ammonium sulfate solution.  
Ammonia is added to the solution to control the pH.  The ammonium sulfate solution strips the uranium 
from the organic solvent.  After processing through four mixing and stripping tanks, the barren organic 
solvent is recycled to the beginning of the solvent extraction operation.  The uranium-rich (pregnant) 
ammonium sulfate solution advances to the precipitation circuit. 
 
3.1.8 Precipitation 


The pregnant ammonium sulfate solution passes through a heat exchanger and into the reaction tanks.  
The heat exchanger is used to control the temperature of the solution.  Ammonia is injected into the 
reaction tanks to neutralize the solution and precipitate the uranium as ammonium diuranate.  The barren 
ammonium sulfate solution is filtered and recycled to the stripping stage of the solvent extraction circuit. 
 
3.1.9 Drying and Packaging 


The precipitated yellowcake is washed to remove soluble impurities, dewatered, and dried in a multiple-
hearth furnace.  The dried product is then passed through a crusher for reduction to minus 0.25 in.  The 
finished product is transported to a packaging station, where the yellowcake (uranium oxides) is packaged 
in steel drums at a design rate of about 583 pounds per hour.  Product output from the plant is, however, 
expected to be only about 205 pounds per hour based on 350 days of operation.  Filled drums will be 
stored until a sufficient quantity exists for transport off site, subject to sales schedule. 
 
3.2 Sources of Plant Wastes, Control Equipment and Instrumentation 


The predominant waste stream is processed ore, or tailings.  Tailings are permanently disposed of by 
storage in an engineered, lined tailings cell that utilizes a natural depression, or basin, located adjacent to 
the plant site.  The plant and its support facilities also produce lesser quantities of other liquid and solid 
wastes and effluents that are either recycled in process operations; or discharged to the tailings facility or 
a sanitary waste leach field. 
 
Eight stacks discharge gaseous wastes and dust released by the plant.  Three of the stacks are exhaust 
stacks from diesel powered generators used to produce electricity.  The other five stacks are shown on 
Figure 3.0-1.  Estimated emissions and physical characteristics of the mill stacks that could or do release 
radionuclides from the milling process are listed in Table 3.2-1.   
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Dust/mist control equipment at the processing facility consists of the following: 
 


• Wet Dust Collectors.  This collector will be a Ducon, or equivalent.  These units operate on high-
energy venturi principles.  Dust and fume removal is greater than 99 percent efficient in the sub-
micron range.  An externally adjustable orifice permits maximum collection efficiency at varying 
gas flow. 


• Mist Vapor and Fume Collector.  This system will be an American Air Filter mist vapor and fume 
collector, or equivalent.  This is a wet collector system that uses a perforated plate (acid resistant) 
and fluid bed to provide large areas of flooded contact surfaces and efficient scrubbing of exhaust 
air or gas. 


 
3.2.1 Ore Stockpiles and Crushing 


The ore processed at the Shootaring Canyon Uranium Processing Facility undergoes numerous transfer, 
screening, and temporary storage operations in preparation for the uranium extraction procedures 
described in Section 3.l.  There are potential effluent discharges at each stage of the process, including 
particulates containing radionuclides.  The following paragraphs describe the plans to control and limit 
discharges of effluents. 
 
3.2.2 Ore Handling 


Solid Effluents 


The ore stockpiled on the ore pad during normal operations is used primarily as an inactive reserve. The 
stockpile is harvested when the mines cannot deliver sufficient ore to the plant.     
 
Ore may be stockpiled on the ore storage pad in quantities exceeding a two week reserve, particularly 
when the mill is shutdown for longer than one month.  For example, a 94,181-ton (94-day) supply was 
present on the ore pad during the summer of 1984. 
 
Dispersal of dust from the stockpiles is controlled by water spray or other dust suppression techniques.    
Environmental air particulate sampling results and visual observations are used to indicate whether 
additional dust suppression efforts are required.   
 
The ore dump pocket will be dust controlled by an automatic water spray system.  From here the ore 
accumulates in the 75-ton hopper. 
 
The next transfer is from the hopper via an apron feeder to the covered conveyor belt.  Dust is collected at 
discharge and transfer points by a wet dust collector.  Exhaust from the dust collector will be released 
through a stack about 100 feet above plant grade.  The slurry from the dust collector will be pumped into 
the process circuit at the SAG mill. 
 
A semicircular hood encloses the conveyor from the dump pocket to the process building.  A continuous 
flow of water is introduced at the point of entry into the SAG mill, along with the ore feed.  Effluent air 
from the wet dust collectors is expected to contain 0.03 to 0.05 g/m3 of ore dust. 
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Table 3.2-1:    Plant Stack Emissions 
 Stack Location 
 Ore Dump 


Pocket 
SAG Mill Leach 


Tanks 
Yellowcake Centrifuge 
and Calciner Product 


Drumming 


Laboratory Fume 
Hood Manifold 


Stack Number S-1 S-5 S07 S-11A 
S-11B 


Emission Control
Equipment 


Wet dust
collector 


De-mister Wet dust collector Water wash down 


Collection Efficient
(percent) 


99.8 >99.9 99.7 U3O8 - 


Exit Flow Rate (cfm) 6000 5000 3000 2000 
Exit Temperature (oF) Ambient 60-70 150-200 60 
Exit Diameter (in.) 18 18 18 12 
Release Height (ft)a 100 90 90 35 
Effluent 
Concentrations/Emissions 


Ore dust 0.03-
0.05 g/m2 


Negligible 
amounts of
sulfuric acid mist
and radon-222 


Yellowcake (90 percent
U3O8) 0.02 lb/hr
ammonia 5 ppm 


Miscellaneous vapors


Notes: 
a Feet above ground level 
cfm = cubic feet per minute 
oF = degrees Fahrenheit 
ft = feet 
g/m2 = grams per square meter 
in. = inches 
ppm = parts per million 


 
The sample preparation area, or bucking room, is entirely enclosed in its own building.  All sample 
processing equipment is tied, via a ducting system, to the wet dust collector at the dump pocket. 
 
Liquid Effluents 


Limited rain water runoff from the ore stockpiles and ore stockpile pad currently flows to the existing 
lined tailings storage area north of the cross valley berm.  After construction of the tailings storage 
facility, the runoff will be routed to the tailings cell.   
 
Gaseous Effluents 


Negligible concentrations of radon-222 escape from the de-mister controlling emissions from the SAG 
mill. 
 
3.2.3 Leaching 


Solid Effluent 


No solid effluents are released from the leaching circuit. 
 
Liquid Effluent 


The leaching tanks contain a slurry of about 47 percent solids.  These tanks are located on a sloping floor 
which drains to a floor sump.  Spills from the tanks will drain into the sump and be pumped back into the 
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process system.  The recessed impoundment area of the floor is large enough to contain the entire volume 
of any one of the leaching tanks. 
 
Gaseous Effluent 


Each leaching tank is negative pressure vented to the demister collection system described in Section 3.2.  
Negligible concentrations of radon-222 escape from the de-mister controlling emissions from the leach 
tanks. 
 
3.2.4 Countercurrent Decantation Thickening Effluents 


Acid wash solution is separated from the ore slurry in the (CCD) tanks.  The barren tailings are 
discharged to the tailings disposal facility as slurry consisting of approximately 49 percent solids by 
weight.  Estimated concentrations of cations, anions, and compounds assumed to be contained in the 
slurry water are given in Table 3.2-2 
 


Table 3.2-2:    Tailings Slurry Constituents  
Element/Compound Concentration (ppm) 


U3O8 0.4 
Fe (total) 1730 


Al3+ 320 
Ca2+ 26 
Mg2+ 3500 
SiO 520 


SO42- 26,500 
Cl- 160 


V2O5 530 
 
Tailings from the CCD operations are discharged as a slurry ,containing approximately 49% solids, to a 
dammed impoundment located about 500 feet southwest of the site for permanent placement.  The 
impoundment utilizes a natural depression and has been designed for 4 years of operation assuming a 
plant throughput of 750 tons of ore per day, 350 days per year.  
 
The tailings management system design incorporates Best Available Technology (BAT) as presented in 
the Design Report (Tetra Tech, 2008b and 2008c).  A prescribed tailings placement procedure will be 
followed to facilitate de-watering, as well as surface dust control.  Details of the tailings operations will 
be included in the Operations Plan.  
 
The countercurrent decant thickeners are located outdoors.  The thickeners are placed on a curbed, sloped 
concrete slab.  A catch basin and pumps are located at the lower end of the slab.  The sloping slab and 
sump are designed to contain the contents of one thickener.  Alternatively, the spill could be pumped to 
the CCDs.  For leaks and spills, or possibly a tank rupture, the spilled material is normally returned to the 
decant thickeners for reuse. 
 
Gaseous Effluents 


Some water vapor, acid mist, and minor amounts of radon-222 escape into the atmosphere from the open 
thickeners.  Natural air currents will dilute and disperse these materials. 
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3.2.5 Solvent Extraction 


Solid Effluents 


No solid effluents are released from the solvent extraction circuit. 
 
Liquid Effluents 


The solvent extraction and stripping tanks; and their associated mixers, pumps, piping, and small tanks, 
are located in an enclosed building.  The concrete floor of this building is curbed and the volume below 
the top of the curb is large enough to accommodate at least the entire volume of the largest of the tanks. 
 
The clarified solution storage and raffinate storage tank are located outside the solvent extraction building 
in areas surrounded by dikes.  Spills are retained in the impoundments and are recovered for reuse or 
discharged to the tailings facility by a portable sump pump. 
 
Approximately 75 gallons of kerosene are used each day in the solvent extraction circuit.  Eventually, 
most of that kerosene is discharged from the plant to the tailings, where the kerosene remains adsorbed on 
tailings particles. 
 
Gaseous Effluents 


Approximately eight gallons of kerosene evaporate each day from the solvent extraction circuit.  Air in 
the solvent extraction building is released into the atmosphere through three roof ventilators.  These 
ventilators are located about 60 ft (18 m) above ground level, and each has a forced draft of about 12,000 
cfm. 
 
3.2.6 Precipitation 


Solid Effluents 


No solid effluents are released from the precipitation circuit. 
 
Liquid Effluents 


The precipitation and yellowcake thickener tanks, as well as all associated piping and appurtenances, are 
contained in the product building.  Spills are collected and returned to the system. 
 
Gaseous Effluents 


The exhaust gases contain traces of radon-222. 
 
3.2.7 Precipitation, Drying, and Packaging 


Solid Effluents 


After the precipitated yellowcake is washed and dewatered, it is dried in a multiple hearth furnace and 
then passed through a crusher.  Exhaust from the furnace is vented to the atmosphere through a wet dust 
collector.  Yellowcake dust (about 90 percent U3O8) is emitted with this exhaust at a rate of about 0.016 
lb/hr (7.3 g/hr). 
 
The finished product is transported to a packaging station and loaded into steel drums.  Packaging is done 
in an enclosed room.  Air from the room is passed through the same wet dust collector as the furnace 
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discharge described above.  Product dust is emitted with the exhaust gases at a rate of about 0.02 lb/hr 
(9.5 g/hr). 
 
Liquid Effluents 


No liquid effluent is released from the drying and packaging circuits. 
 
Gaseous Effluents 


The exhaust gas from the drying furnace contains about 5 ppm ammonia. 
 
3.3 Controls of Plant Wastes and Effluents 


The control systems used to minimize emissions from the plant are discussed in this section.  Volatile 
fuels and reagents are stored in closed tanks to minimize the escape of vapors to the atmosphere.  Many 
unit operations are carried out within buildings or closed vessels.  The air and gases from the process 
vessels are passed through wet dust collectors or de-misters to remove dust, mists, and gaseous pollutants.  
Gaseous effluents and dust are discharged from stacks to promote atmospheric dilution and dispersion. 
 
Buildings housing various plant operations have concrete floors.  These floors slope to concrete lined 
sumps that collect any spillage.  Spilled materials are pumped back into the appropriate plant circuit. The 
floors of the buildings are curbed or recessed to contain the volume of at least the largest process tank.  
Fuel oil, kerosene, and acid storage tanks are located in open areas, and are placed within impoundments 
capable of holding the volume of the enclosed tanks. 
 
The nuclear density gauges have been removed from the site and new gauges will be installed at 
appropriate locations.  The license to possess these sources is administered by the State of Utah. 
 
Sewage disposal is conducted in accordance with the requirements of the Bureau of Water Pollution 
Control of the Utah State Division of Health.  The permit was approved in 1979. 
 
The plant has an analytical and metallurgical laboratory that routinely analyzes and tests the ore and 
process streams to optimize the extraction of uranium from ores with differing properties.  The laboratory 
routinely analyzes the various process reagents and the finished product as quality control measures.  The 
fume hoods of the laboratory collect air, chemical fumes, and mists and discharge them through a 
scrubber and stack to the atmosphere.  The gaseous effluent does not contain sufficient quantities of 
potential radionuclides or chemicals to constitute a significant impact.  Liquid effluent is collected in a 
laboratory dedicated sump which is periodically pumped to the tailings facility. 
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4.0 OPERATIONS 


This section presents the corporate organization, site management activities, and employee qualifications 
required to control source materials both within the mill and in the environment around the mill.  All 
activities related to assessing the environmental and health impacts from operations are conducted using 
Standard Operating Procedures. 
 
4.1 Corporate Organization and Administrative Procedures 


The Vice President of Milling has overall policy and management responsibilities for the Shootaring 
Canyon Uranium Mill.  The Mill Superintendent is responsible for enforcing the policies and procedures 
and has the ultimate on-site authority.  Written operating procedures have been established for routine 
production activities involving the handling and processing of radioactive materials and routine radiation 
safety practices. 
 
The Radiation Safety Officer (RSO) reports directly to the Vice President of Milling and is responsible 
for compliance with all environmental health and safety regulations, implementing all radiological and 
environmental monitoring procedures, and for compliance with the regulations and requirements 
administered by the State of Utah. 
   
The basis for the radiation safety program is to maintain radiation exposures to levels that are as low as 
reasonably achievable (ALARA) for all employees, contractors, visitors, and members of the general 
public.  The implementation of a successful ALARA program is the responsibility of management and all 
workers.  Workers and management have the responsibility for developing work practices that minimize 
radiation exposure.  ALARA is a primary consideration in worker training and developing work plans.  
 
4.2 Personal Qualifications and Training 


Minimum education and experience qualifications for the RSO, Environmental and Safety Technicians, 
and Radiation Safety Technicians are specified by the Utah Department of Environmental Quality, 
Division of Radiation Control. 
 
The radiological protection training program for all workers includes providing basic radiation protection 
training for new employees and contractors, on-the-job training, and annual refresher training.  The 
formal training includes the fundamentals of radiation, regulatory limits, methods for limiting radiation 
exposure, and personnel monitoring methods.   
 
4.3 Security 


The boundary limits of the processing facility are posted and enclosed by a fence except for sections 
where cliffs or other topographic features form a natural boundary.  The process plant, mill ore storage 
area, ancillary facilities (such as laboratory, office building, warehouse and maintenance facilities, 
electrical power distribution, and reagent storage), and the entire tailings disposal area are located within 
the restricted area boundary of the facility.  The restricted area is posted with "Caution Radioactive 
Materials" signs.   
 
Access to all areas, except the general office building, employee parking and visitor parking, are 
controlled by fences and gates.  Warning and information signs are posted near the main gate.  Twenty-
four hour security will be provided when the processing facility is in operation and/or if barreled 
yellowcake is stored on site.  During extended periods of non-operation, access to the restricted area is 
through the main gate which is locked when personnel are not present.  Visitors, including temporary 
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workers, will be admitted only after management is assured that the person has appropriate radiation 
safety training and controls are in place to limit radiation exposure. 
  
4.4 Radiation Safety 


The Radiation Safety Program is implemented by the RSO and a staff of technicians.  The program 
consists of employee training, work-place monitoring, environmental and effluent monitoring, personnel 
monitoring and dose assessment, records management, and regulatory compliance.  Supporting activities 
include job planning assistance, preparing radiation work permits, preparing and maintaining standard 
operating procedures, monitoring equipment calibration and maintenance, and conducting audits. 
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5.0 ENVIRONMENTAL CHARACTERISTICS OF MILL SITE 


5.1 Demography 


The population of Utah in 2004 was 2,389,039 (US Bureau of Census, 2004).  This population represents 
an overall density of 29 persons per square mile (mi2), [(or 8.9 persons per square kilometer (km2)].   
 
Utah is sparsely populated.  More than 72 percent of Utah's population lives in four counties: Salt Lake, 
Utah, Davis, and Weber, which contain the cities Salt Lake City, Provo, Bountiful, and Ogden, 
respectively.   
 
The population in the project area is also sparse. Garfield County is the fifth largest county in Utah, 
covering 5208 mi2 (13,401 km2). However, the population density is 1 person per mi2 (0.3 persons per 
km2).  Approximately 89 percent of Garfield County land is owned by the U.S. Government in the form 
of national parks, forests, recreation areas, and resource lands.  The U.S. Bureau of Land Management 
(BLM) has jurisdiction over surface and mineral rights on approximately 57 percent of the total area of 
Garfield County. These lands are used for recreation, mineral development, livestock grazing, and natural 
resource management. Ninety percent of the residents live in the western portion of the county near the 
north-south transportation corridor through Utah (Interstate 15 and U.S. Highway 89). There are also 
some ranches and farms scattered across Garfield County. The bordering counties of Wayne, San Juan, 
and Kane are also sparsely populated (See Table 5.1 1 for population data in the vicinity of the mill site).   
 


Table 5.1 1:    2004 Area Population for Wayne, Garfield, San Juan, and Kane Counties and the 
State of Utah 


 Land Area 2004 Populationb 
County Square Kilometers Square Miles No. People/km2 People/mi2 
Wayne 6,446 2,489 2494 0.4 1.0 
Garfield 13,401 5,208 4427 0.3 0.8 
San Juan 20,419 7,884 14,015 0.7 1.8 


Kane 10,632 4,105 6178 0.6 1.5 
State totals 213,260 82,340 2,389,039 11.2 29 


Notes: 
km2 = square kilometers 
mi2 = square miles 
b U. S. Bureau of Census, 2004, Utah Office of Planning and Budget   
 
Residents living near the mill site are located in Ticaboo, the Off Shore Marina, the Shipyard, Bullfrog 
Basin Marina, Halls Crossing Marina, and Hanksville.  
 
Ticaboo and the Off Shore Marina lie about 2.5 and 3 miles (4 and 4.8 km) south of the mill site, 
respectively.  The Shipyard is located on Highway 276, approximately 6 miles (9.5 km) south of the site.  
Bullfrog Basin Marina lies on Lake Powell, about 14 miles (22 km) south of the mill site.  Halls Crossing 
Marina lies approximately 3.5 miles (5 km) further south of Bullfrog Marina, on the opposite shore of 
Lake Powell.  Hanskville is located about 46 air miles (74 air km) north of the site, in Wayne County. 
Green River and Moab, Utah are larger communities located approximately 93 and 86 air miles (150 and 
138 air km) or 110 and 160 road miles away, respectively. 
 
The population of Ticaboo was 60 in August 2004.  The population is expected to increase to 
approximately 200 when the mill operates.  The community is constructed to accommodate 98 single-
family homes, 144 mobile homes, and 41 recreational vehicles or camp trailers.   The facilities available 
at Ticaboo consist of a 72 unit motel; restaurant and bar, grocery store (all open seasonally), and mobile-







 
 


Environmental Report for Shootaring Canyon Uranium Processing Facility, Rev. 1 19 


home park.  During the school year, approximately 2 Ticaboo children attend school at Bullfrog Marina.  
The Shipyard and Off Shore Marina children also attend school at the Bullfrog Marina. It is expected that 
all employees will reside in Ticaboo; however, there may be a several who will commute daily from 
Hanksville and weekly from Green River, Utah and/or Grand Junction, Colorado.   
 
The Off Shore Marina consists of approximately 24 employees and family members. The Shipyard is a 
privately owned and operated boat storage and gas station facility. Five people live and work at the 
Shipyard.  Bullfrog Basin Marina consists of approximately 210 employees and family members. The 
marina is a recreational community, part of the Glen Canyon National Recreation Area.  Transient 
residence at Bullfrog Basin Marina is limited by National Park Service regulations to two months at a 
time.  Peak use of the Marina may approach 43,000 persons per month during summer.  Halls Crossing 
Marina houses 94 permanent employees and family members.  Hanksville has a current population of 
250. 
 
Gold Creek Ranch, consisting of private summer home sites, is located approximately 13 miles (20.5 km) 
northwest of the project.  At this time, there are no permanent residents living in the development. 
 
The “nearest resident” to the mill is a newly established residence approximately 2.5 km to the east of the 
site (Figure 5.1).  The residence does not have a well associated with the property. 
 
Few other permanent settlements exist in the general area surrounding the mill site.  According to a field 
study conducted by Plateau Resources, the total number of permanent residents living within an 80 km 
radius of the mill site is 1544 (Plateau Resources, 1996 supplemented by August 2004 data).The 
permanent population within a 50 mile (80 km) radius of the facilities is 1,544 residents and distributed as 
shown in Table 5.1-2.   
 
One national recreation area, three national parks, two national forests, one BLM primitive area, and one 
state park exist wholly or in part within a 50 mile (80 km) radius of the mill site.  Traditional activities 
such as seasonal grazing, minerals prospecting, mining, and isolated ranching in these reserves have been 
supplemented with recreational activities during the last 10 to 20 years, as adequate roads were built. The 
recreational activities include hiking, backpacking, camping, biking, sight-seeing, and hunting.  Access to 
the area by the general public is facilitated by parks and recreation services and concessionaires, who 
report that their staffs may double or triple during the summer months to accommodate the influx of 
tourists.   
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Figure 5-2:    Location of Nearest Resident to Shootaring Canyon Mill 
  
  
Visitations to these park areas during the spring through fall months result in a substantial transient 
population.  For example, Glen Canyon National Recreation Area receives an average of three million 
visitors per year. In addition, the Dixie National Forest campgrounds within the population distribution 
survey area reported 24,000 visitors from May 15 through Sept. 30, 1995 with 33,000 for the year.  
Natural Bridges National Monument received an average visitation of 97,236 per year from 2002 to 2004.  
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Although permanent residency is limited within all the park boundaries, overnight visitors are common, 
thus increasing the number of people who may be present in the area at any given time.   
 


Table 5.1-2:    Population Distribution within an 80 Kilometer Radius of the Shootaring Mill Site 
 N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW 


km 0˚ 22.5˚ 45˚ 67.5˚ 90˚ 112.5˚ 135˚ 157.5˚ 180˚ 202.5˚ 225˚ 247.5˚ 270˚ 292.5˚ 315˚ 337.5˚ 


1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


3.5 0 0 0 0 0 0 0 0 260 0 0 0 0 0 0 0 


4.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


7.5 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 


15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


25 2 0 0 0 0 0 0 0 304 0 0 0 0 0 0 0 


35 0 0 21 0 2 0 0 0 0 0 0 0 0 0 0 0 


45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 


55 4 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 


65 0 0 0 0 8 1 0 0 60 0 0 0 0 180 2 3 


75 250 2 0 0 0 0 0 0 360a 0 0 0 0 10 0 45 


Tot. 256 2 21 0 10 1 0 0 1002 0 0 0 0 190 14 48 


Notes: 
a  The total population of the portion of the Navajo Indian Reservation included in the January 1996 survey was 
reported by the Navajo Mountain Trading Post at 360.   
 
5.2 Meteorology 


The climate in the vicinity of the site is semi-arid (steppe), although it varies with elevation and terrain 
features.  Skies are usually clear with abundant sunshine and annual precipitation is low.  Because of the 
low humidity, the rate of evaporation is high.  Daily ranges in temperature are relatively large, and winds 
are normally light to moderate.   
 
The data included in this section is the most recent site specific information available.  The 
meteorological station at the processing facility was not monitored during the interim shutdown period.   
 
5.2.1 Wind and Atmospheric Stability 


The relative frequency distribution for wind direction and wind speed by stability class is presented in 
Table 5.2-1.  The information in Table 5.2-1 was obtained using data collected from the on-site 
meteorological station during the one year period from is based on the one-year period from October 1979 
through September 1980.  Percentage data recovery is summarized by month in Table 5.2-2.  The annual 
data recovery is about 76 percent, as shown in Table 5.2-3.   
 
The frequency distributions of atmospheric stability; and dominant wind directions and speeds are 
presented in Tables 5.2-3 and 5.2-4, respectively.  Calms are included in the lowest wind speed class.  
This is also true of the joint frequency distribution.   
 
Winds of six knots or less comprise approximately 70 percent of the wind speed total frequency.  The 
annual wind speed average is also six knots, with higher average speeds occurring in winter.   
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Compared to Supplement S2 of the Environmental Report for the Shootaring Canyon Uranium Project 
(Woodward-Clyde Consultants, 1978) herein the "1978 Environmental Report," there has been an 
apparent decrease in E stability with increases in B, C, and D stabilities.   
 
The October 1979 through September 1980 wind direction distribution is similar to data collected at the 
processing facility from July 22 to September 30, 1977 (Woodward-Clyde, 1978).  South-southwest is the 
predominant direction, with the S to SW and N to NE sectors containing approximately 57 percent of the 
wind direction occurrences.   
 
  A statistical summary of wind data is presented in Table 5.2-5. 
  


Table 5.2-1:    Relative Frequency Distribution for Wind Direction and Wind Speed by Stability 
Class 


Direction North 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0.001789 0.002386 0.000895 0 0.000298 0 
C 0.001807 0.000895 0.001193 0.000298 0 0 
D 0.016139 0.013421 0.007754 0.000596 0.000298 0 
E 0.018491 0.007754 0.002684 0.002982 0.000298 0 
F 0.019982 0.012228 0.003877 0.000596 0 0 


Subtotal 0.058208 0.036684 0.016403 0.004472 0.000894 0 
       


Direction North-Northeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0.000596 0.001193 0.000895 0 0 0 
C 0 0.000298 0.000298 0.000596 0 0 
D 0.017035 0.008052 0.004772 0.002386 0 0.000596 
E 0.023859 0.004772 0.002088 0.002982 0 0 
F 0.015807 0.009246 0.001491 0.001491 0.000298 0.000298 


Subtotal 0.057297 0.023561 0.009544 0.007455 0.000298 0.000894 
       


Direction Northeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0 0 0.000298 0.000895 0 0 
C 0 0 0.001193 0.000298 0 0 
D 0.005081 0.000596 0.004175 0.004175 0.000596 0.000298 
E 0.007754 0.001789 0.002386 0.006561 0.00507 0.000596 
F 0.00507 0.002983 0.001491 0.001789 0.000894 0 


Subtotal 0.017905 0.005368 0.009543 0.013718 0.00656 0.000894 
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Table 5.2-1:    Relative Frequency Distribution for Wind Direction and Wind Speed by Stability 
Class (continued) 


Direction East-Northeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0 0 0 0.000596 0 0 
C 0 0 0 0.000895 0 0 
D 0.008069 0.000895 0.000596 0.001789 0 0 
E 0.005965 0.000298 0.001491 0.002684 0.001193 0 
F 0.006561 0.000596 0.001193 0.000298 0 0 


Subtotal 0.020595 0.001789 0.00328 0.006262 0.001193 0 
 


Direction East 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0 0.000298 0 0 0 0 
C 0 0 0.000596 0.000298 0 0 
D 0.010759 0.001119 0.000895 0 0 0 
E 0.011631 0 0.000895 0.000298 0 0 
F 0.009842 0.009248 0.000298 0 0 0 


Subtotal 0.032232 0.010665 0.002684 0.000596 0 0 
       


Direction East-Southeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0 0.000596 0 0 0 0 
C 0 0 0 0 0 0 
D 0.005081 0.000895 2.98E-05 0 0 0 
E 0.007158 0.00023 0.000298 0.000298 0.000596 0 
F 0.001491 0.001193 0 0 0 0 


Subtotal 0.01373 0.002914 0.000328 0.000298 0.000596 0 
 


Direction Southeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0 0.000596 0 0 0 0 
C 0.000301 0.000298 0 0 0 0 
D 0.004184 0.000596 0.000298 0 0 0 
E 0.003281 0.001193 0.000895 0 0 0 
F 0.004175 0.001789 0.000596 0.000298 0 0 


Subtotal 0.011941 0.004472 0.001789 0.000298 0 0 
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Table 5.2-1:    Relative Frequency Distribution for Wind Direction and Wind Speed by Stability 
Class (continued) 


Direction South-Southeast 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0.000298 0 0 0 
B 0.000298 0.001491 0.000298 0 0 0 
C 0.000602 0.000596 0.000596 0 0 0 
D 0.01046 0.009544 0.003877 0.000596 0 0 
E 0.00686 0.005965 0.002982 0 0 0 
F 0.005666 0.003579 0.002982 0.000596 0 0 


Subtotal 0.023886 0.021175 0.011033 0.001192 0 0 
 


Direction South 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0.000298 0 0.000596 0 0 0 
B 0.005368 0.011333 0.010438 0.000298 0 0 
C 0.006024 0.008947 0.004772 0.000895 0 0 
D 0.014645 0.023859 0.022368 0.002088 0 0 
E 0.013719 0.008351 0.011631 0.002982 0.000895 0 
F 0.008947 0.003574 0.00328 0.000895 0.00023 0 


Subtotal 0.049001 0.056064 0.053085 0.007158 0.001125 0 
 


Direction South-Southwest 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0.000298 0.000298 0.000895 0 0 0 
B 0.007456 0.015807 0.008647 0.002386 0 0 
C 0.00753 0.008649 0.010737 0.005667 0 0 
D 0.012254 0.009842 0.008351 0.00686 0.000895 0 
E 0.007456 0.001789 0.003281 0.001491 0.000298 0.000596 
F 0.007157 0.002386 0.000895 0.000596 0 0.000298 


Subtotal 0.042151 0.038771 0.032806 0.017 0.001193 0.000894 
       


Direction Southwest 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0.000596 0 0 0 0 
B 0.007754 0.003877 0.002982 0.000596 0 0 
C 0.004217 0.002386 0.00507 0.003877 0 0 
D 0.005678 0.003877 0.004175 0.004474 0.000298 0 
E 0.001789 0.000895 0.00023 0.000596 0.000298 0 
F 0.002684 0.000596 0.000298 0 0 0 


Subtotal 0.022122 0.012227 0.012755 0.009543 0.000596 0 
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Table 5.2-1:    Relative Frequency Distribution for Wind Direction and Wind Speed by Stability 
Class (continued) 


Direction West-Southwest 
   Wind Speed (mph)   


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0.000596 0.000298 0 0 0 0 
B 0.008052 0.005368 0.002386 0.000895 0 0 
C 0.003313 0.001491 0.002386 0.001491 0 0 
D 0.007173 0.001789 0.003877 0.002684 0.000298 0 
E 0.004477 0.000895 0.001491 0.000596 0 0.000895 
F 0.007456 0.000894 0.000298 0 0 0.000298 


Subtotal 0.031067 0.010735 0.010438 0.005666 0.000298 0.001193 
 


 Direction West 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0.000298 0 0 0 0 
B 0.004474 0.002684 0.004772 0.000596 0 0 
C 0.003614 0.001789 0.002386 0.000895 0 0 
D 0.015242 0.003281 0.00686 0.003281 0 0.000298 
E 0.009544 0.001783 0.001193 0.000596 0 0.000895 
F 0.008948 0.002088 0 0 0 0 


Subtotal 0.041822 0.011923 0.015211 0.005368 0 0.001193 
       


Direction West-Northwest 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0.001193 0.000895 0.000895 0.000298 0 0 
C 0.000904 0.000596 0 0.000298 0 0 
D 0.003885 0.001491 0.000596 0.001193 0.000298 0.000298 
E 0.003281 0.000298 0 0 0 0 
F 0.00507 0.000596 0.000894 0 0 0 


Subtotal 0.014333 0.003876 0.002385 0.001789 0.000298 0.000298 
       


Direction Northwest 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0.000596 0 0.000293 0.000596 0 0 
C 0.001205 0 0.001193 0 0 0 
D 0.001793 0.000596 0.000298 0.001193 0.000298 0.000596 
E 0 0.000298 0 0.000298 0 0 
F 0.001491 0.000298 0 0 0.000596 0 


Subtotal 0.005085 0.001192 0.001784 0.002087 0.000894 0.000596 
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Table 5.2-1:    Relative Frequency Distribution for Wind Direction and Wind Speed by Stability 
Class (concluded) 


Direction North-Northwest 
 Wind Speed (mph) 


Stability Class 1.5 5.5 10 15.5 21.5 28 
A 0 0 0 0 0 0 
B 0.001789 0.001789 0.000298 0 0 0.000298 
C 0.000904 0.000596 0.000596 0.000298 0.000298 0 
D 0.004483 0.002982 0.002088 0.001449 0.000895 0.000895 
E 0.006561 0.002088 0.001789 0.000298 0 0 
F 0.006562 0.000596 0.000328 0 0.001789 0.00023 


Subtotal 0.006562 0.000596 0.000328 0 0.001789 0.00023 
 


Table 5.2-2:    Wind Speed and Direction Data Recovery 
Year Month Wind Speed and 


Direction Recovery 
(percent) 


October 89.7 
November 12.2 1979 
December 60.3 
January 86.2 
February 94.8 
March 85.2 
April 95.6 
May 70.6 
June 100.0 
July 67.2 


August 57.9 


1980 


September 98.8 
 Summary for October 1979 to September 1980 76.4 


 
  
 


Table 5.2-3:    Annual Relative Frequency Distribution of Atmospheric Stability at Shootaring 
Canyon 


Pasquill Stability 
Class Occurrence (percent) 


A 2.2 
B 10.1 
C 12.3 
D 45.6 
E 17.4 
F 12.5 
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Table 5.2-4:    Meteorological Parameter Summary for Shootaring Canyon, October 1979 through 
September 1980 


Year Month Predominant Wind 
Direction 


Wind Speed (Average 
Knots) 


October NE, S 6.1 
November SSW, SW 5.0 


1979 


December NE, E 3.6 
January S 5.1 
February N 5.5 
March N, E 5.2 
April S 6.8 
May S 6.9 
June S 7.3 
July S 6.1 


August SW 6.6 


1980 


September SW 6.4 
 Annual S 6.0 


 
  
  


Table 5.2-5:    Wind Statistical Summary January 1 to December 31, 1983  
Compass Average Heading Wind Speed (percent) Wind (percent) 


 N 5.20 8.91 
 NNE 6.89 11.25 
 NE 4.71 3.79 
 EE 5.07 2.70 
 E 4.71 4.39 
 ESE 4.67 2.20 
 SE 5.34 3.97 
 SSE 5.28 5.78 
 S 6.22 11.44 
 SSW 7.31 15.96 
 SW 7.45 7.70 
 WSW 7.76 5.23 
 W 5.39 2.29 
 WNW 5.79 3.11 
 NW 7.15 4.99 
 NNW 5.34 6.27 
    


Class No. of Occurrences Percent of Occurrences Justification 
Calm 8 0.13 of 6328 Observations 


Variable 0 0.0 of 6328 Observations 
Missing 2424 27.67 of 8760 Possible observations 


Notes: 
Data Capture = 72.329 percent 
 
5.2.2 Precipitation 


The annual average precipitation is estimated to be about 6 inches at the processing facility based on the 
average annual precipitation from nearest weather station, Bullfrog Basin station 421020.  The average 
annual precipitation is based on 30 years of data from 1968 to 2007.  Years with significant data missing 
were excluded (1990, 1997, 2003, and 2005).  Table 5.2-6 summarizes the average annual precipitation 
data for the Bullfrog Basin station.  Table 5.2-6 also includes for reference the average annual 
precipitation for Hanksville which is approximately 48 miles north of the site.     
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Table 5.2-7 summarizes monthly precipitation recorded at the processing facility from 1980 through 1982 
and shows an average annual precipitation during this short period of approximately 6.7 inches.  Most 
precipitation at the site occurs as rainfall; a maximum of about 10 to 25 percent of the annual total is 
expected to occur as snowfall on nearby mountain slopes.  Precipitation is about 20 inches or more on the 
upper slopes of Mount Hillers, north of the site. 
 


Table 5.2-6:    Average Annual Precipitation at Selected Regional Weather Stations in Vicinity of 
the Processing Facility 


Station Elevation 
(feet msl) 


Precipitation 
(inches) 


Bullfrog Basina 3822 5.9 
Hanksvilleb 4308 5.4 


Notes:  National Climatic Data Center  
(http://www.ncdc.noaa.gov/oa/climate/online/coop-precip.html) 
a  Period of record: 39 years, 1968 to  2007. 
b  Period of record: 96 years, 1910 to  2006. 
 


 
Table 5.2-7:    Monthly Precipitation at the Processing Facility, 1980-1982  


 Precipitation (inches) 
Precipitation (inches) 


Month 1980 1981 1982 
January 1.02 0 0.38 
February 1.04 0 0.22 
March 1.11 0.98 0.16 
April 0.21 0.08 0 
May 0.18 0.31 0.06 
June 0 0.76 0 
July 0.29 0.53 0.16 


August 1.11 0.32 1.94 
September 1.33 1.00 1.15 


October 0.80 2.13 0 
November 0.26 0.69 0.89 
December 0.28 0.06 0.76 


Totals 7.63 6.86 5.72 
 
Two separate rainfall seasons exist in the region.  The first occurs in late summer and early autumn, when 
occasional moisture-laden air masses from the Gulf of Mexico bring showers and thunderstorms.  The 
second rainfall period occurs during the winter, when Pacific storms move into the region. 
 
5.2.3 Severe Weather Events 


Thunderstorms in July and August result in scattered precipitation over the site.  The usually intermittent, 
scattered nature of thunderstorm precipitation is reflected in the data collected during these months.  
Comparisons with concurrent data from weather stations in the region presented in Table 5.2-8, indicate 
that thunderstorms produce varying amounts of rainfall with no consistent relation to elevation.  
 
Related precipitation is usually light, but a heavy local storm can produce more than an inch of rain in a 
day.  The maximum precipitation reported to have fallen within 24 hours over a 30-year period at 
Blanding, Utah was 1.98 inches (U.S. Department of Commerce, undated).  Hailstorms are unusual in this 
area.  
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Table 5.2-9 shows the maximum precipitation estimated for the site (point precipitation) for specific 
durations and recurrence intervals.  Maximum short-term precipitation is usually associated with summer 
thunderstorms, although winter storms may occasionally deposit comparable amounts. 
 
Strong winds can occur along with the thunderstorms in the spring and summer.  The site is also 
susceptible to occasional dust storms, which vary in intensity, duration, and time of occurrence.  The 
basic conditions for blowing dust are found in the general vicinity: wide areas of exposed, dry topsoil; and 
occasional strong, turbulent winds.  Dust storms usually occur during the warmer months following 
frontal passages and are occasionally associated with thunderstorm activities. 
 
Tornadoes have been observed in the general region, but they occur infrequently.  As presented in the 
1978 Environmental Report (Woodward-Clyde, 1978), the probability of a tornado striking a given point 
in the vicinity of the facility site is estimated at 0.000032.  The recurrence interval of such an incident is 
estimated at 31,000 years. 
 
Table 5.2-8:    Total Monthly Precipitation Recorded for the Site and at Selection Regional Stations, 


1980 
Regional Station with Elevation 


Month 


Processing 
Facility 
(4650 ft) 


Bullfrog Basin 
Marina  
(3822 ft) 


Hanksville  
(4308 ft) 


January 1.02 1.98 0.59 
February 1.04 1.27 0.27 
March 1.11 1.49 1.86 
April 0.21 0.44 0.32 
May 0.18 0.52 0.63 
June 0 0 0 
July 0.29 0.08 0.06 


August 1.11 0.50 0.23 
September 1.33 0.61 2.73 


October 0.80 0.50 0.49 
November 0.26 0.07 0.10 
December 0.28 0.55 0.03 


Totals 7.63 8.01 7.31 
Notes: 
Source: National Climatic Data Center  
(http://www.ncdc.noaa.gov/oa/climate/online/coop-precip.html) 
 


Table 5.2-9:    Estimated Maximum Point Precipitation for Selected Durations and Recurrence 
Intervals 
Recurrence Interval (years) 


2 10 25 50 100 
Duration Precipitation (inches) 


1 hour 0.7 1.2 1.5 1.7 1.9 
12 hours 1.1 1.8 2.2 2.5 2.7 
24 hours 1.2 2.0 2.4 2.7 3.2 
2 days 1.3 2.3 2.7 3.0 3.5 
7 days 1.8 2.7 3.3 3.6 4.2 
10 days 2.0 3.0 3.5 4.2 4.5 


Notes: Sources are Hershfield, 1961; Miller, 1964.  
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5.3 Hydrology 


Groundwater is the only water of substantial yield in the vicinity of the processing facility.  No perennial 
streams occur at the site.   
 
Information regarding ground water and surface water hydrology; and geology at the site is described in 
previous reports (Woodward Clyde Consultants, 1984, Plateau, 1998c, Hydro-Engineering, 1998, Tetra 
Tech, 2008b, Tetra Tech 2008c, and Uranium One, 2008).  
 
5.4 Wildlife and Vegetation Evaluation 


Pursuant to Utah Rule 313-24-3 a re-evaluation of site conditions is required to update the existing ER 
prior to operations.  The complete re-evaluation is included as Appendix B.  As part of the evaluation, 
baseline wildlife and vegetation surveys were conducted.  The objective of the surveys was to assess the 
study area for habitat associated with special status animal species and to characterize the vegetation in 
the study area.  The surveys were conducted in compliance with the regulations set forth in the National 
Environmental Policy Act (NEPA) and Utah Rule 68-9 (Utah Noxious Weed Act).  A brief summary of 
the survey results is provided below. 
 
A general wildlife inventory was taken throughout the day of the study. Little wildlife was present at the 
time of survey. Five raptor and three owl species of concern had the potential to occupy the mill site. No 
raptor species or signs of raptor presence (nests, feathers, and pellets) were observed. Owl habitat was not 
present at the mill site. These results suggest that the mill site does not currently maintain breeding sites 
for raptor or owl species. Three bat species of concern had the potential to occupy the Mill site. It was 
concluded during the survey that habitat for these species is not present. The mill site contained species of 
local, common birds including horned larks, sparrows, and ravens. The only mammals observed on the 
mill site were desert cottontail rabbits and Hopi chipmunks. Evidence of coyote presence was seen near 
the dam.  
 
The vegetation characterization did not find any special status flora in the survey areas. No rare or 
threatened plant species were found. Although one patch of salt cedar, as well as populations of Russian 
thistle, were found at the mill site, no Utah State noxious weed species were identified.  
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6.0 RADIOLOGICAL AND OTHER ENVIRONMENTAL IMPACTS FROM PROPOSED 
ACTION  


Radiological and other environmental impacts from the proposed action have been assessed from normal 
operations as well as from accidents at the mill site and from transport of ore and yellowcake to and from 
the mill site, respectively. 
 
6.1 Off-Site Radiological Releases and Dose Assessment from Normal Operations 


The radiation exposure was quantified using the MILDOS-AREA program, version 2.20 beta (ORNL, 
1998).  MILDOS-AREA is a computer code developed at Argonne National Laboratory that calculates 
the radiation doses received by individuals and the general population within an 80-km radius of an 
operating uranium recovery facility. The MILDOS-AREA code was designed as a primary licensing and 
evaluation tool to provide an accurate analysis of uranium facilities for critical licensing and regulatory 
decisions. It is used to perform compliance evaluations and routine radiological impact analyses for 
various uranium recovery operations. The code is also used by uranium recovery licensees to perform 
evaluations for a specific site.  MILDOS-AREA adopts many assumptions in conjunction with input 
parameters detailed in the U.S. Nuclear Regulatory Commission Draft Regulatory Guide RH 802-4 and 
portions of the Uranium Dispersion and Dosimetry (UDAD) document (Argonne National Laboratory). 
 
MILDOS-AREA (Argonne, 1998) can consider nine environmental pathways: external radiation, 
inhalation of particulates and radon; and ingestion of soil, plant foods, meat, milk, aquatic foods, and 
water.  Models developed in MILDOS can consider both point sources (stacks, vents) and area sources 
(ore pads, tailing areas).  Particulate releases considered are explicitly limited to uranium-238, thorium-
230, radium-226, and lead-210.  The model accounts for releases of associated decay progeny using an 
assumption of secular equilibrium.  Secular equilibrium occurs when the parent radionuclide has a much 
longer half-life than its progeny, and a sufficiently long time has elapsed for in-growth of the progeny 
such that all members or portions of a decay chain have approximately the same activity.  Gaseous 
releases are limited to consideration of radon-222 plus in-growth of decay progeny.  The dose to exposed 
individuals is calculated for comparison with requirements in 40 CFR 190 and 10 CFR Part 20. 
 
MILDOS-AREA computes doses from mill releases to nearby workers and the public located within 80 
kilometers (km).  The model accounts for contaminated sources such as water, soil, and food that arise 
from the mill operations. 
 
A sector-average Gaussian plume-dispersion model is assumed in the calculation of airborne 
concentrations of radioactive materials from fixed-point sources.  For area sources, either a virtual-point 
method or finite-element integration method is used.  The latter method considers a composite of several 
point sources with distributed dispersion.  For vertical-dispersion, either Briggs dispersion coefficients or 
Martin-Tickvart coefficients are used.  Briggs dispersion coefficients are appropriate for tall sources such 
as a uranium mill stack, while the Martin-Tickvart coefficients are more appropriate for near-ground level 
sources such as ore piles and tailings piles. 
 
6.1.1 MILDOS-AREA Input Parameters 


MILDOS-AREA allows the user to define and adjust several input parameters that contribute to the 
potential dose to on-site workers and the public.  Shootaring’s mill processes are the primary sources of 
radionuclide release.  The physical mechanisms controlling dispersion of these releases are influenced by 
wind speed and direction, particulate sizes, distance, food and water parameters. These physical 
parameters and receptor-related parameters are summarized in Table 6.1-1 and discussed separately in the 
following sections. 
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Wind Characteristics 


A 6x6x16 matrix consisting of stability class, wind speed in miles per hour (mph), and the direction of the 
wind defines the annual average for wind characteristics.  Each matrix entry signifies a percentage of the 
entire matrix and therefore the summation of all entries in the matrix is equal to one.  The data used in the 
model were obtained in 1979-1980 and first presented in the 1996 renewal application (Plateau, 1996b).  
According to the American Meteorological Society, only small changes of averaged annual 
meteorological data can be expected.  Thus, the meteorological data are assumed to represent current 
conditions. 
 
Population Data 


The primary purpose of the MILDOS-AREA model is to estimate doses to individuals and the general 
population within an 80 km radius of an operating uranium mill. .  Model results can be compared to 
associated regulatory limits for compliance purposes.  Population data are input within a 12 x 16 matrix 
consisting of distance and direction up to 80 km from the mill site.  According to Shootaring’s site 
manager, the populations of the surrounding areas are as follows:  One residence, containing three 
residents, approximately 2.5 km to the east of the site, Ticaboo lies four km south of the site and contains 
47 permanent residents.  Upon operation of the mill, the population of Ticaboo is expected to increase to 
approximately 200, supplemented with mill workers and their accompaniments.  Bullfrog, 22 km south of 
the facility, has 210 residents.  Approximately 5 km farther south from Bullfrog, located on the opposite 
shore of Lake Powell, is Halls Crossing  
  


Table 6.1-1:    MILDOS Model Parameters for Radiological Assessment 
 Parameter Value 


Ore quality, U3O8 0.25 percent a Ore 
Ore Production Rate 3.65 x 105 ton/yr g 
Fraction of year cattle graze locally 30 percent a Food Pathway Parameters 
Fraction of stored feed that is grown locally less than 1 percent a 
Vegetables 494 kg/yr-km2 e 
Meat 106 kg/yr-km2 e 


Area Food-Production rate 


Milk 461 kg/yr-km2 e 
 


Wind statistics see Appendix A Wind and Population Data 
Population statistics see Appendix A 
Yellowcake dryer and packaging 3 μm b 
Ore activity (crushers and grinders) 1.5 μm b 


Particle Size Distributions 


Ore pile and tailings 
     30 percent 
     70 percent 


 
7.7 μm b 
54 μm b 
 


Maximum area of ore pad 14800 m2 a 
Height of ore storage pile 3-8 m a 
Ore pad storage time 12 days a  


Ore Handling and Storage 
 


Nuclide release rates 
     Uranium-238 
     Thorium-230 
     Radium-226 
     Lead-210 
     Radon-222 


 
7.75 x 10-3 Ci/yr 


c 
7.75 x 10-3 Ci/yr 


c 
7.75 x 10-3 Ci/yr 


c 
7.75 x 10-3 Ci/yr 


c 
100.7 Ci/yr  
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Table 6.1-1:    MILDOS Model Parameters for Radiological Assessment (continued) 
 Parameter Value 


Estimated dust lost to atmosphere via ore 
transportation devices (dumping of ore) 0.768 MT/yr a 


Estimated area of dust release from ore dumping 900 m2 f 


Crushers, Grinders, Rod Mills, 
Ore Blending, Solvent Extraction,  
Countercurrent Decantation, Ion 
Exchange and Leaching Nuclide release rates 


     Uranium-238 
     Thorium-230 
     Radium-226 
     Lead-210 
     Radon-222 


 
6.5 x 10-3 Ci/yr 


c 
6.5 x 10-3 Ci/yr 
6.5 x 10-3  Ci/yr 
6.5 x 10-3 Ci/yr 
25.17 Ci/yr  


a 


Yellowcake production rate 2131.88 Kg/day g 
 


Stack height 27.43m a 
Fraction of yellowcake released to atmosphere 0.05 percent 


b 


Yellowcake Drying and 
Packaging 


Activity fractions 
     Thorium 
     Radium 
     Others 


 
0.275 percent 


b 
0.25  
0.5  


Tailings area 125,000 m2 d 
Uncovered-dry tailings flux 467 pCi/m2-s b 


Tailings Disposal Cell  


Nuclide release rates 
     Uranium-238 
     Thorium-230 
     Radium-226 
     Lead-210 
     Radon-222 


 
2.175 x 10-2 Ci/yr b 
3 x 10-1 Ci/yr 
3 x 10-1 Ci/yr 
3 x 10-1 Ci/yr 
2.306 x 103 Ci/yr a 


Notes: 
Ci/yr = Curies per year; kg/yr-km2 = kilograms per year per square kilometer; m = meters; m 2 = square meters; 
MT/day = Metric tons per day; MT/yr = Metric tons per year;pCi/m2-s = picoCuries per square meter per second; 
µm = micrometer 
a  Plateau, 1998b, Table 5.4-10                          
b NRC, 1980  
c Woodward-Clyde, 1980.Table S2-F-1. Appendix S2-F 
d Tetra Tech, 2008c 
e Bureau of Census, http://www.census.gov/ 
f Based on estimated area of ore loading opening from topographical map. 
g Plateau, 1996c 
 
Marina with 94 residents.  About 6 km south of Ticaboo is a small commercial area on the highway called 
Offshore, which contains 18 residents.  Also within 80 km of the site are two small towns called Boulder 
and Hanksville at 69 km North West and 74 km North of the Shootaring mill respectively.  A Utah 
population table indicates that the populations of Boulder and Hanksville are approximately 180 and 250 
(Bureau of Census, 2005).  The Navajo Indian Reservation with a total population of 360 is located south 
of Halls Crossing on the other side of Lake Powell.  Also near the site are rural communities and secluded 
houses and farms, approximately 50 air miles northwest beyond Henry Mountain.  These populations are 
based on a 1998 survey of the area and updated in 2005 (Bureau of Census, 2005).  Recently there has 
been a residence established approximately 2.5 km east of the site.  This is the closest residence to the 
mill and offsite doses to this residence will be estimated. 
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Food Production 


Grazing season occurs 30 percent of the year during which cattle graze on pasture land.  Cattle eat stored 
feed during the off-grazing season with less than one percent of the stored feed grown locally.  This 
information was obtained from the 1998 Renewal Application.  The food production rate used in the 
model is Utah’s average productivity in 1984 and represents the distributed density throughout the state.  
This information is based on data from the U.S. Bureau of Census. 
  
Particle Sizes 


The distances that particles travel in air are inversely related to their size.  MILDOS-AREA allows 
particulate sizes to be defined for ore and tailings piles, crushers and grinders, and yellowcake dryers.  
The particle size distributions used for the Shootaring model were obtained from the Final Generic 
Environmental Impact Statement on Uranium Mining and are consistent with recommendations of the 
International Commission on Radiological Protection (MILDOS AREA Users Guide, 1998) 
 
Source Parameters 


The Shootaring uranium mill has four primary sources of radioactive emissions: an ore pile, ore crushers 
and grinders, yellowcake dryer, and tailings pile.  Based on a topographical map of the mill facility, each 
source is defined and assigned input parameters to model the emissions (See MILDOS printout in 
Appendix A).  The ore pile area and height were taken from the 1998 renewal application and represent 
maximum values.  Radiological release estimates of lead-210, radium-226, thorium-230, and uranium-
238 are based on an average of 0.25 percent U3O8 content in the ore.  Estimates of plant releases have 
been scaled by a factor of 1.67 to account for the planned increase in ore grade compared to that from the 
original Environmental Report (ER) for the Shootaring Mill (Woodward-Clyde, 1978c appendix S2-F).  
They are based on information provided by the architect-engineer for the project, using assumptions and 
methods described in the ER and in response to NRC questions on the ER dated August 29, 1978. 
 
The radon release for the ore pile was calculated using the estimated ore production of 365 thousand tons 
per year and the following assumptions provided by the Final Generic Impact Statement on Uranium 
Mining: 20 percent of the radon is available for release from the mineral grains (yields an emanating 
fraction of 0.2), 90 percent of equilibrium will be reached within 12 days, and the particular activity for 
the ore is 280 pCi/g.  This value was adjusted using ratios to account for the area and grade of the 
Shootaring ore pile. 
 
Ore processing includes the following sources: crushers, grinders, rod mills, fine ore blending, solvent 
extraction, countercurrent decantation, ion exchange and leaching.  Ore dust emissions are controlled by 
automatic water spray systems.  Also, at the point of entry into the semi-autogenous (SAG) mill, a 
continuous flow of water is introduced along with the ore feed.  Due to emission control equipment, the 
ore dump pocket emits negligible amounts of sulfuric acid mist and radon-222.  The radon released to the 
atmosphere from all ore activity sources was taken from the 1998 renewal application, scaled to the 
proposed ore grade.  Radiological release estimates of lead-210, radium-226, thorium-230, and uranium-
238 were also adjusted to reflect the anticipated ore grade of 0.25 percent U3O8. 
 
Yellowcake production was derived by scaling the production rate from the 1998 renewal application by 
the increase in ore grade.   The operating parameters of the yellowcake dryer stack listed in Table 3.2-1  
suggests that, an average of 0.03 percent of uranium produced in mills escapes as particulates into the 
atmosphere.  The final Generic Environmental Impact Statement on Uranium Milling (NRC,1980) 
provides releases of radionuclides other than uranium isotopes based on reported values for acid leach 
facilities.  The activities of thorium-230 and radium-226 are 0.275 percent and 0.25 percent of uranium-
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238 activity where other activity fractions such as lead and polonium are 0.5 percent of the uranium-238 
activity in the yellowcake. 
 
The tailings pile is the primary source of radon and particulate emissions at the mill.  Radiological release 
estimates of lead-210, radium-226, thorium-230, and uranium-238 are based on an average of 0.25 
percent U3O8 content in the ore.  The tailings will consist of one 30 acre cell  (Cell 1)  In terms of radon 
and particulate emissions, the most conservative scenario for the tailings pile occurs when Cell 1 is full 
and dry.  The flux from the uncovered cell is estimated at 467 pCi/m2s for dry uncovered conditions 
(NRC, 1980).  Table 6.1-1 presents a summary of the model input parameters. 
 
6.2 Assumptions and Uncertainty Analysis 


Uncertainty is inherent in the dose and risk assessment process (EPA, 1989).  It can result in both over- 
and under-estimations of dose.  The interpretation of the acceptable dose should consider the implications 
of an uncertainty analysis and any assumptions presented in the model.  The uncertainties in the 
estimation of dose relate to the characteristics of the receptors and the movement of the radionuclides.  
The uncertainties and assumptions related to these factors are described in the following paragraphs. 
 
6.2.1 Transport Analysis  


The MILDOS-AREA model accounts for dry deposition of particulates, re-suspension, radioactive decay 
and progeny in-growth, and plume reflection.  Deposition buildup and in-growth of radioactive progeny 
are considered where surface concentrations are estimated (ORNL, 1996).  In MILDOS-AREA, one can 
vary the emission rates of the sources as a function of time.  This is used to model sources such as tailings 
piles, from which radon and particulate emissions increase over time.  In the Shootaring model, the most 
conservative scenario is posed: Cell 1 is full with exposed bare tailings. 
 
6.2.2 Receptor and Off-Site Population Analysis 


The primary exposure pathway for site workers and the public is inhalation of airborne emissions from 
the site.  This pathway is defined by the air concentration at the receptor, the amount of time a person is 
present, and the breathing rate of the person.  The air concentration of mill emissions is modeled based on 
source input parameters.   
 
Because the amount of time a person is present affects the dose, exposure frequency and duration for the 
receptors is considered.  Residents within 80 km of the mill are assumed to be at home for the entire 
duration of the model year (365 days).  On-site receptors are assumed to be at the mill 2000 hours per 
year.  MILDOS default breathing rate values based on the “Standard Man” model were used. 
 
6.2.3 MILDOS Model Results 


The Shootaring MILDOS model uses the source input parameters as well as wind speeds and directions, 
population distribution, and food distribution parameters to calculate doses to workers and public near the 
mill.  Residents within an 80-km radius of the mill, two on-site receptors and two offsite receptors are 
placed in the model for evaluation.  During operation of the mill, all of the Shootaring Mill workers will 
be radiation workers and will, therefore, have occupational radiation dose limits.  The scenario for the 
highest potential public dose,  One hundred percent occupancy at the restricted area fence line, is 
represented by the Office Dose below.  Two offsite receptors have also been modeled.  One is the nearest 
residence to the site and is approximately 2.5 km to the east, southeast.  The other is a residence 3.2 km 
south, southwest of the site just north of the town of Ticaboo. 
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According to the results of the MILDOS model, the office worker at the Shootaring site would receive a 
Total Effective Dose Equivalent (TEDE) of 53 mrem/year and a dose equivalent to the lung of 79 
mrem/year, assuming that he/she is at the site boundary for 8760 hours per year.  This scenario is very 
unlikely since there are no residences near the site boundary, but does represent a worst case dose to a 
member of the public 
 
On-site, outdoor radiation workers will be subject to the highest dose when working near the tailings pile.  
A receptor standing next to the tailings pile will have a 63 mrem/y total effective dose equivalent, 
assuming 2000 hours on site a year.  This is less than two percent of the 5000 mrem/yr allowable effective 
dose equivalent for a radiation worker (Utah administrative rule R313-15-301(1) (a)). 
 
The adult resident 2.5 km to the east, southeast of the site would receive a TEDE of 5.0 mrem per year 
and a dose equivalent to the lung of 11.5 mrem per year resulting from site emissions.  The adult resident 
3.2 km south, southwest of the site would receive a TEDE of 11.6 mrem per year and a dose equivalent to 
the lung of 23.4 mrem per year.  For both of these receptors, the estimated TEDEs and dose equivalents 
are below the limits of 100 and 25 mrem respectively.  This dose estimate is conservative since the 
resident likely will spend some time indoors and the mill likely will run 350 out of 365 days in the year.  
MILDOS-AREA model output assumes releases 365 days per year and does not adjust modeled outdoor 
concentrations for indoor scenarios. 
 
Ticaboo residents account for the largest doses to the public since it is the closest town to the mill.  The 
collective TEDE to Ticaboo residents is 0.92 person-rem which is 3.5 millirem per year per person 
(0.92/260 = 2.5).  The collective TEDE to the population within 80 km is 1.1 person-rem per year which 
corresponds to 0.7 mrem/yr per person (1.1/1544).  Regional doses to populations beyond 80 km of the 
Shootaring mill site are negligible. Table 6.1-2 provides a summary of these results. 
 


Table 6.1-2:    MILDOS Model Results 


Receptor/Location 
Total Effective Dose Equivalent 


(mrem/y) 
Dose Equivalent to Lung 


(mrem/y) 
Office  53a 79 


Ticaboo Resident 3.5 b 20.0 
East Resident 5.0 11.5 


Southwest Resident 11.6 23.4 
Within 80km of site 0.7 d 3.8 
Beyond 80km of site Negligiblec Negligiblec 


Notes: 
mrem/yr = milirem per year 
a  Assumes individual is at mill site boundary for 365 days out of the year.                     
b  Assumes resident is in Ticaboo 365 days out of the year. 
c    Values are low enough to be considered zero by MILDOS Modeling. 
d  Average effective dose per person based on total population within 80 km of site.      
 
6.2.4 Non-radiological Impacts 


Due to the inherent remoteness of the site, non-radiological offsite impacts such as increased noise and 
traffic in the area will be minimal.  The town of Ticaboo, approximately 3 km south of the site, is owned 
by Uranium One and was established primarily to house families employed by the mill.  The housing and 
infrastructure to support the increased workforce supporting operation of the mill is already in place. 
 
The mill provides its own electrical power via onsite diesel power generators.  No public power utilities 
service the mill. 
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6.2.5 Non-radiological Effluent 


Non-radiological solid and liquid effluent from routine mill operations are contained within engineered 
structures within the mill complex and have limited to no potential for offsite impact. 
 
Non-radiological gaseous effluents are limited mainly to kerosene evaporation in the solvent extraction 
process as described in Section 3.2.5 and ammonia emissions from the yellowcake drying furnace as 
described in Section 3.2.7.  The potential offsite impacts of these emissions are evaluated below. 
 
The kerosene loss due to evaporation was estimated to be 8 gallons (24 kg) per day through three roof 
vents operating collectively at 36,000 cfm (1,467,720 m3 per day).  Given this information, the daily 
average kerosene air concentration in the effluent would be 0.0164 mg/m3 (= (24 kg/d*1000 
mg/kg)/1,467,720 m3/d).  The 8 hour time weighted average (TWA) threshold limit value (TLV) for 
kerosene is 200 mg/m3 (ACGIH 2006).  The average effluent concentration at the point of release is much 
less than the 8 hour TWA TLV thus any potential offsite human impacts would be minimal. 
 
Using a similar approach for ammonia, Section 3.2.7 states that the concentration of ammonia in 
yellowcake dryer stack emissions is 5 ppm.  The 8 hour TWA TLV for ammonia is 25 ppm (ACGIH 
2006).  Again, the average effluent concentration at the stack is lower than the 8 hour TWA TLV.  
Potential offsite human impacts would be minimal. 
 
6.3 Environmental Effects of Accidents 


The radioactive materials handled at the mill have specific activities on the order of 10-9 Ci/g for the 
tailings, 10-9 Ci/g for the ore, and 10 -6 Ci/g for the refined yellowcake product.  Because of the low 
specific activities, releases of large quantities are required to produce significant human health and 
environmental impacts.  Engineering controls generally limit the potential for large-scale releases even 
during accidents. Four categories of plant-related accidents involving radioactivity have been considered 
as well as releases of hazardous chemicals: 
 
 1. Trivial incidents. 
 2. Small releases to the environment. 
 3. Large release to the environment. 
 4. Transportation accidents.  
 5. Releases of hazardous chemicals 
 
Trivial incidents include spills, ruptures in tanks or plant piping containing solutions or slurries, 
overfilling process tanks, and the rupture of a tailings pond retention system pipe in which the tailings 
slurry is released into the tailings facility.  Small releases include failure of the air-cleaning system 
serving the concentrate drying and packaging area, or in the yellowcake drier.  Large releases include a 
tornado dispersing materials from the mill buildings or tailings area. 
 
In the 1998 license renewal application (Plateau, 1998b), a large release of tailings solution off site was 
considered.  A recent design change calls for the separation of the liquid from the tailings slurry prior to 
placement of the tailings in the tailings cell.  The liquids will be transferred to a lined storage/evaporation 
pond.  The location of the pond is such that if a breach of the pond embankment occurred with a loss of 
liquid, the liquid would be contained in the tailings cell.  Therefore, this potential accident has been 
eliminated from further consideration.    
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6.3.1 Trivial Incidents Involving Radioactivity 


The following accidents at the mill caused by human error or equipment failure should not result in the 
release of radioactive material to the environment.  
 
LEAKS OR RUPTURE IN TANKS OR PIPING 


Uranium-bearing slurries and solutions are contained in several tanks comprising the leach, washing, 
clarification, and precipitation stages of the mill circuit.  Human error during the filling or emptying of 
tanks or the failure of valves or piping in the circuit might be expected to occur several times annually 
during normal operations.  Large spills from tank failures or uncorrected human error might involve the 
release of several hundred pounds of uranium in the liquid phase to the mill floor.  However, the entire 
content of each tank would be contained within the mill sumps and the spill retention dike and therefore 
should not reach the environment.   
 
RUPTURE OF PIPE IN THE TAILINGS DISPOSAL SYSTEM  


The maximum throughput of the mill is approximately 1000 tons of ore per day.  Operating three shifts a 
day approximately 44 T (40 MT) per hour of sands, silt and clay-sized particles are transported to the 
tailings area through the tailings disposal system piping.  This material is transported as a slurry 
(approximately 49% solids), which contains mill chemicals and radioactive materials.  Within the tailings 
area, the liquids are then separated from the solids and pumped to the nearby evaporation pond.  
Occasional ruptures in the tailings slurry pipeline are expected to occur. A rupture would allow liquids to 
flow into the secondary containment, an 18 inch diameter polyethylene half pipe supporting the slurry 
pipeline.  The liquids would then flow by gravity to the tailings facility.  Fresh water from the mill can 
then be used to flush any residual materials in the trough into the tailings facility.  Should a design for 
separation of the tailings solution at the CCD circuit be feasible, the mitigation measures for controlling 
releases will be designed into the system. 
 
6.3.2 Small Release Involving Radioactivity 


The following accidents, caused by human error or equipment failure, are likely to release small 
quantities of radioactive materials to the environment.  The releases, however, are expected to be small in 
comparison with the annual release from normal operations.   
 
AIR-CLEANING SYSTEM FAILURE IN THE YELLOWCAKE DRYING AREA 


The off-gases from the yellowcake drying operation, which contain entrained solid particles of 
yellowcake, pass through a wet scrubber which collects roughly 98% of the solid material, depending on 
particle size.  Should the scrubber fail, excessive quantities of yellowcake could be released to the 
environment. The stack is routinely monitored for uranium and the circuit is checked approximately every 
four hours of operation.  Under conditions of scrubber failure, drier operations would be terminated until 
the scrubber is repaired.  Although quantitative data on failures of wet dust collectors are unavailable, a 
catastrophic scrubber failure is highly unlikely.  Progressive failure, in which case the plugging of vents 
causes back pressure, would be readily detectable during operational checks and result in inefficiencies, 
rather than complete failure.   
 
Drying and packaging operations will be terminated when controls are inoperative.  When the checks 
indicate the equipment is not operating within the range prescribed for peak efficiency, actions shall be 
taken to restore parameters to the prescribed range.  When this cannot be done without shutdown and 
repairs, drying and packaging operations shall cease as soon as practicable.  Operations will not be 
restarted after cessation due to off normal performance until needed corrective actions have been 
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identified and implemented.  All such cessation’s, corrective actions, and restarts shall be reported to the 
State of Utah, Division of Radiation Control in writing within 10 days of the subsequent restart. 
 
GAS EXPLOSION IN THE YELLOWCAKE DRYING OPERATION 


A diesel-fuel-fired furnace is used to dewater the yellowcake slurry after the filter wash operation.  The 
furnace consists of several hearths enclosed within a large cylinder.  The off-gas from the drier is vented 
through a wet scrubber.  An explosion in the drier or the fuel piping, however, could blow off the duct 
work associated with the ventilation system and disperse yellowcake into the mill work space.   
 
The consequences of explosion accidents are limited by the concentration of heavy material that can be 
maintained in the air, estimated to be approximately 100 mg/m3.  For a room with a volume on the order 
of 1004 m3, the quantity of yellowcake released to the room air is estimated to be approximately 100g.  
Based on the conservative assumptions that (1) all of the material would be swept out into the 
environment when the room is ventilated and (2) that 100% of the insoluble particles are in the respirable 
size range, the office receptor would receive an TEDE of 0.3 mrem.  The above calculation was made 
using MILDOS-AREA by adjusting the release to occur over a one-year period, the average wind speed 
and class directed toward the office worker receptor location, and occupancy of the receptor was 100 
percent.   
 
If such an event were to occur, downwind unrestricted areas would be surveyed for excess alpha activity.  
It is reasonable to expect that typical public land use, such as cattle grazing and recreation, of the 
downwind unrestricted areas would be temporarily limited until the areas are surveyed and reclaimed if 
needed.  Contaminated soils could be removed and recycled through the mill circuit or disposed of in the 
tailings facility, thereby minimizing any long-term environmental impact.   
 
6.3.3 Large Release Involving Radioactivity 


There is only one conceivable accident that could release large quantities of radioactive materials to the 
environment resulting in significant environmental and health impacts.  This hypothetical accident 
assumes that a tornado strikes the yellowcake processing area. 
 
High winds, thunderstorms and dust devils are frequent in spring and summer and may occasionally cause 
slight damage in their paths.  Although tornadoes are an infrequent occurrence and tend to be less 
destructive than those appearing further east, their maximum probable impact has been estimated.  In a 
typical tornado, the wind speed approximates 240 mph, of which approximately 190 mph is rotational and 
50 mph is translational.  The mill structures are not designed to withstand a tornado of this intensity.  
 
The nature of the milling operation is such that little could be done to secure the facility even with 
advance tornado warning.  It is not possible to accurately predict the release during such an event.  A 
conservative approach was adopted where it is assumed that two days' production of yellowcake is in the 
process piping (2480 kg) and will be released.  In addition, it is assumed that 48 drums containing 16 MT 
(18 T) of yellowcake are onsite when the tornado strikes; and that all of the unpackaged and 15% of the 
containerized material is released.  Thus, the tornado is assumed to cause about 4880 kg (10736 lb) of 
yellowcake (equivalent to the contents of fourteen 55-gallon drums) to become airborne. 
 
MILDOS-AREA is designed to calculate the dose to receptors from a constant release from the site over a 
one year period.  For dispersion analysis from a single release, the input parameters were adjusted to 
distribute the release from the tornado over a year, assuming a constant but conservative wind direction 
and speed.  The average annual wind speed was directed into a 45 degree cone to the south toward 
Ticaboo.   Using the above assumptions, the TEDE to a Ticaboo resident was calculated to be 38 mrem 
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while the dose equivalent to the lung was estimated to be 317 mrem.  The TEDE to the south, southwest 
resident was calculated to be 49 mrem while to dose equivalent to the lung was estimated to be 387 mrem. 
 
Given this scenario and the estimated ground deposition of uranium in the model output, soil remediation 
of unrestricted areas south of the mill site would be required.  It is reasonable to expect that typical public 
land use, such as cattle grazing and recreation, of the downwind unrestricted areas would be temporarily 
limited until the areas are reclaimed.  Contaminated soils could be removed and recycled through the mill 
circuit or disposed of in the tailings facility, thereby minimizing any long-term environmental impact. 
 
6.3.4 Transportation Accidents 


 
 Transportation of materials to and from the mill can be classified into three categories: 
 


1. Shipments of refined yellowcake from the mill, 
2. Shipments of ore from the mine to the mill, and 
3. Shipments of process chemicals from suppliers to the mill.  An accident in each of these 


categories has been considered. 
 
SHIPMENTS OF YELLOWCAKE 


The refined yellowcake product is placed in 55-gallon drums, classified by the Department of 
Transportation as Type A packaging (49 CFR Parts 171-189 and 10 CFR Part 71), holding an average of 
750 lb.  We have assumed that the yellowcake will be shipped 2400 km (1500 miles) by truck to the 
conversion plant in Metropolis, IL.  The average truck shipment contains approximately 48 drums, or 
36,000 pounds of yellowcake.  Based upon the current mill capacity, 1.7 million pounds of yellowcake 
annually, approximately 46 such shipments will be required annually.  Published accident statistics set the 
probability of a vehicle accident at approximately 1.4 x 10-6/km (DOT, 2003). 
 
The annual probability of a vehicle accident while transporting the yellowcake to the conversion plant is 
0.15, or one accident in about 7 years.  Using the method proposed in (NRC, 1980), a wind speed of 5 
m/s, and a release time of 24 hours, the environmental release fraction is 0.009.  Assuming all uranium 
particles are in the respirable size range and a population density of 7.5 persons per square mile, the 50-
year collective dose commitment to the lungs of the nearby general population was calculated to be 0.7 
person rems.    
 
The assumptions in the calculations are conservative since the spilled yellowcake would be cleaned up as 
rapidly as possible to prevent spread of the contamination.   
 
SHIPMENTS OF ORE TO THE MILL 


While all sources of uranium ore to be milled have not been identified, it is assumed that ore will be 
hauled in trucks an average of 161 km (100 miles), the sources ranging from local mines as well as from 
mines as far away as Moab, UT, which is approximately 290 km (180 miles).  A conservative estimate 
(NRC, 1980) of the respirable fraction of ore dust in a truck is 0.01. If 25 ton trucks are used, 13,240 
trucks per year will be required to supply the mill at full capacity of 365,000 tons per year.  Using the 
accident rate from above and 100 miles per trip, three accidents are predicted per year.  It should be noted 
that the NRC, 1980 predicts that 55 percent of these accidents will be minor accidents with no release. 
 
It is estimated (NRC, 1980) that only 1 percent of the ore is in the respirable range.   Applying the same 
0.009 release fraction, the average respirable quantity to be released in an accident is only 2.04 kg (4.5 
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lb).  Since the specific activity of the ore is three orders of magnitude less than that of yellowcake, it is 
obvious that the radiological exposure to this release is very small.  Therefore it is easy to conclude that 
the radiological impact of ore transport is considered insignificant.   
 
SHIPMENTS OF CHEMICALS TO THE MILL 


The most serious trucking accident involving the transportation of chemical to the mill would most likely 
involve the shipment of anhydrous ammonia.  The probability of a truck accident is 1.4 x 10 6/km, but not 
all of those predicted accidents would release ammonia.  If, however, large amounts of ammonia were 
released, human lives could be endangered. 
 
6.3.5 Releases of Hazardous Chemicals 


The potential environmental effects from accidents involving nonradiological material are expected to be 
small.  Ducting and ventilation systems in the solvent extraction and precipitation areas are designed to 
vent and dilute the chemical vapors emitted and protect the workers from hazardous fumes.  Failure of 
these ventilation systems may result in the short term collection of these vapors in the building air.  Since 
the vapors would ultimately be discharged to the atmosphere in either case, such a failure would have no 
incremental effect on the environment.  
 
A number of chemical reagents used in the process are expected to be stored in relatively large quantities 
at the mill site.  Specifically, storage tanks are provided for such materials as sulfuric acid, ammonia, and 
sodium chlorate.  If an overflow or rupture were to occur, drainage of the liquid reagents would be 
contained in the mill sumps and the spill containment dikes. 
 
The only chemical which may seriously impact the environment is ammonia.  This event was assessed in 
Plateau’s original application (Plateau, 1996c).  A break in the ammonia storage tank‘s external piping 
would result in only a minor release.  The line carrying ammonia to the storage tank from the tank truck 
could rupture, in which case the release rate is assumed to be limited to 0.2 lbs (100 g/s) of vapor.  This 
would be released outside of the building.  The truck delivery person would be trained to respond by 
avoiding the plume and advising nearby personnel to clear the area until the cloud disperses.  The 
resulting concentration of ammonia at 2000 m was conservatively estimated to average approximately 35 
mg/m3 over the release period.  Published information on ammonia (Texas, 2003) indicates that odors are 
readily detectable at concentrations between 20-50 ppm and that levels in the range of 150-200 ppm have 
a visible cloud with general discomfort and tearing for humans, normally with no lasting effect with 
short-term exposure.   The most restrictive time-weighted average limit for workers exposure is given as 
17 mg/m3 by the American Conference of Government Industrial Hygienists.   Since the exposure 
duration would be expected to be short compared to exposure in the work place, no significant off-site 
impact should result 
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7.0 EVALUATION OF ALTERNATIVES 


The Selected Alternative is to amend the license to allow operation of the uranium mill to process 0.25 
percent ore as presented in Sections 3 and 4.  This does not preclude continuing in the standby mode until 
the resources are obtained and the modifications made to the existing mill that are necessary to begin 
processing the uranium ore. 
 
The Second Alternative, while less desirable, is to process ore under the original license conditions 
(Plateau, 1996b) where the ore grade averaged 0.15 percent uranium.   
 
The No Action alternative is to continue under the current approved license.  Should the request for an 
operating license be denied, Uranium One  will proceed to decommission the mill and reclaim the tailings 
facility. 
 
7.1 Unavoidable Adverse Environmental Impacts 


Unavoidable adverse environmental impacts associated with operating the mill includes the release of 
small quantities of radionuclides, diesel exhaust from operating the electrical generator, and vehicle 
exhaust from workers going to and from work.  In addition, current employees and additional mill 
workers hired to support the operations will be exposed to direct radiation as well as airborne 
radionuclides.   
 
The incidence of occupational safety accidents and the severity of the accidents are expected to be similar 
to those at other operating mills.  Other sources for accidents arise from vehicular travel to and from the 
site.  Site workers will normally drive from nearby Ticaboo or from the Hanksville area.  In addition, it is 
estimated that an average of 40 ore trucks per day will be received at the site creating additional traffic on 
Highways 24, 95, and 276. 
 
The Selected Alternative and the Second Alternative could potentially create a higher number of 
industrial accidents and total radiation exposure than the No Action Alternative since the number of 
employees will be greater and the exposure period much longer.  The selected alternative could 
potentially create a slightly higher radiation exposure than operating the mill under the Second 
Alternative operating parameters.            
 
7.2 Irreversible and Irretrievable Commitments of Resources 


The Selected and Second Alternatives require significant energy and water consumption.  Diesel 
generators are used to supply electrical power to the site.  Diesel power levels and thus diesel fuel 
consumption would be significantly less for the No Action Alternative, especially over the long term.  
Also industrial chemicals are consumed in the milling process.  
   
7.3 Relationship between Local and Short-Term Uses of the Environment and the Maintenance 


of Long-Term Productivity 


Several construction projects will be required to prepare for the Selected Alternative including adding the 
vanadium circuit, restoring previously removed mill process components and laboratory equipment, and 
constructing the cell and solution storage/evaporation pond.  Upon approval of the Selected Alternative, 
additional personnel will be hired to supplement the small staff currently at the site.  Upon starting the 
mill, these staff will be trained to support the mill operations.  This is expected to provide stable long-
term employment opportunities for area residents in an area that has and is currently experiencing the 
highest unemployment rate in Utah.   
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7.4 Socioeconomic Impacts 


Implementation of the Selected Alternative will require a total staff of approximately 70 at the site for the 
foreseeable future.  In the near term, construction personnel will be imported and require temporary 
housing.  Anticipated annual expenditure for personnel and other site operations is approximately $8 
million in year 2005 dollars.  This is expected to have a significant positive effect on the local area. 
 
If the Selected Alternative or Second Alternative are not approved, the No Action Alternative is to 
proceed with the decommissioning.  The site staff will be increased to approximately 20 for the duration 
of the decommissioning, creating a positive short-term economic impact on the local area.  
  
7.5 Cost-Benefit Balance of Environmental Action and Alternatives 


The cost-benefit balance of the Selected Alternative and Second Alternative is very similar with the 
exception that yellowcake production will be higher with higher grade ore and the recovery of vanadium 
rich solutions from the mill bleed renders the tailings less hazardous and results in a useful product.  
Should an increase in grade ore not be allowed, additional low grade ore will have to be transported to the 
site to mix with the higher grade ore, creating greater transportation-related impacts and unfavorably 
changing the break-even economics of uranium processing.  Under the No Action Alternative, there is a 
long-term local environmental benefit from closing the mill and reclaiming the tailings.  This is, however, 
off-set by depriving the nuclear power industry of much-needed uranium for fuel and a permanent loss of 
high paying jobs for the area.       
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1.0 INTRODUCTION 


1.1 Project Description 
The Shootaring Canyon Uranium Processing Facility (Mill) is located 5.6 km (2.6 miles) north of 
the town of Ticaboo, Utah in Garfield County Utah (Figure 1). Until recently the inoperable mill 
was owned by Plateau resources. Plateau resources operated the mill for a brief period in 1982, 
but the mill has been decommissioned since that period. Recent interest in uranium has enticed 
Uranium One, Inc. to purchase and reopen the mill.  Revisions to the long-term design for the 
tailings storage facility, which consist of constructing two 40-acre cells, and making the facility 
feasible for operations, are underway. Uranium One is planning to resume operations as soon 
as these improvements to the facility are complete and approval of the Renewal License 
Application is obtained from the Division of Radiation Control, Utah Department of 
Environmental Quality. 
 
Baseline wildlife and vegetation surveys were conducted in anticipation of operation 
commencement. Pursuant to Utah Rule 313-24-3 a re-evaluation of site conditions is required to 
update the existing Environmental Report (ER). The objective of the surveys was to assess the 
study area for habitat associated with special status animal species and to characterize the 
vegetation in the study area.  The surveys included: 
 


 A ground survey to assess potential special status animal species habitat within and 
nearby areas of proposed development,  


 A general bird and mammal identification survey, and 
 Vegetation characterization (includes T&E, noxious weeds and wetland/riparian 


habitat).  
 
The surveys were conducted in compliance with the regulations set forth in the National 
Environmental Policy Act (NEPA) and Utah Rule 68-9 (Utah Noxious Weed Act). The field work 
was conducted by Ms. Simone Vannoy and Mr. Vic Meyer.   
  
1.2 Site Description 
The Mill site is encircled by a fence encompassing 265 acres (Figure 2). The area includes an 
existing tailings site, a milling area, an ore stockpile area, and a quarry area. The wildlife and 
vegetation survey occurred within this fenced area.  
 
The climate in the area is classified as arid with an average annual precipitation of 
approximately 7 inches.  The majority of the precipitation is in the form of rain.  Average annual 
snowfall depth is approximately 12 inches.  Average annual evaporation for the area is 
approximately 66 inches.  Temperatures in the area range from -33 degrees F to 97 degrees F 
(Lyntek, 2008).  
 
The Mill site is located within a valley that narrows to the south of the existing South Dam.  
There is a steep butte that runs along the west side of the property with elevations over 4,700 
feet above mean sea level (AMSL), whereas much of the Mill site ranges in elevation from 4,360 
to 4,470 feet AMSL.  A number of low-lying sandstone mesas are located across the site.  
These types of cliffs and mesas can be important habitat for cliff nesting animals such as 
raptors, cliff swallows (Petrochelidon pyrrhonota), and Mexican spotted owls (Strix occidentalis).  
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Figure 1.  Location of Shootaring Canyon Processing Facility 
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2.0 WILDLIFE HABITAT SURVEY 


2.1 Key Animal Species on Proposed Project Site 
Table 1 lists all the designated species of special concern in Garfield County, Utah. This 
includes federally and state listed endangered or threatened (T&E) species, species of concern, 
and those receiving special management under a conservation agreement.  Many of these 
species require wetland or riparian habitat, which were not found and are not known to occur on 
the Site.  These species are generally found in the Henry Mountains located approximately 25 
miles north west of the Mill site. Also located within Garfield County is a portion of the Colorado 
River, located about 20 miles to the south of the Mill site. Due to lack of sufficient habitat, many 
of the animals listed in Table 1 can be excluded from this survey. Table 2 lists only those 
species of concern with the potential to inhabit the Mill site. Appendix A lists all the species of 
concern, their associated habitat, and an explanation as to their potential occurrence at the Mill 
site. 
 


Table 1. List of Garfield County Animal Species of Concern  


Common Name Scientific Name State Status 
Amphibians and Reptiles 


Arizona Toad Bufo microscaphus SPC 
Common Chuckwalla Sauromalus ater SPC 
Desert Night Lizard Xantusia vigilis SPC 


Western Toad Bufo Boreas SPC 
Avian 


American white Pelican Pelecanus erythrorhynchos SPC 
Bald Eagle Haliaeetus leucocephalus S-ESA 


Burrowing Owl Athene cunicularia SPC 
California Condor Gymnogyps californianus S-ESA 
Ferruginous Hawk Buteo regalis SPC 


Greater Sage-Grouse Centrocercus Urophasianus SPC 
Lewis’s Woodpecker Melanerpes lewis SPC 
Long-Billed Curlew Numenius americanus SPC 
Northern Goshawk Accipiter gentilis CS 
Peregrine Falcon Falco peregrinus SPC 


Prairie Falcon Falco mexicanus SPC 
Short-eared Owl Asio flammeus SPC 


Southwestern Willow Flycatcher Empidonax traillii extimus S-ESA 
Spotted Owl Strix occidentalis S-ESA 


Three-toed Woodpecker Picoides tridactylus SPC 
Yellow-billed Cuckoo Coccyzus americanus S-ESA 


Fishes 
Bluehead Sucker Catastomus discobolus CS 


Bonneville Cutthroat Trout Oncorhynchus clarkii utah CS 
Bonytail Gila elegans S-ESA 


Colorado Pike Minnow Ptychocheilus lucius S-ESA 
Colorado River Cutthroat Trout Oncorhynchus clarkii pleuriticus CS 


Flannelmouth Sucker Catostomus latipinnis CS 
Humpback Chub Gila cypha S-ESA 
Leatherside Chub Gila copei SPC 
Roundtail Chub Gila robusta CS 


Gastropods 
Black Canyon Pyrg Pyrgulopsis plicata SPC 


Utah Physa Physella utahensis SPC 
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Table 1. List of Garfield County Animal Species of Concern (continued) 


Common Name Scientific Name State Status 


Mammals 
Allen’s Big-eared Bat Idionycteris phyllotis SPC 
Big Free-tailed Bat Nyctinomops macrotis SPC 
Brown Grizzly Bear Ursus arctos S-ESA 


Fringed Myotis Myotis thysanodes SPC 
Henry Mountain Bison Herd Bos bison SPC 


Kit Fox Vulpes macrotis SPC 
Mule Deer Odocoileus hemiounus SPC 


Pygmy Rabbit Brachylagus idahoensis SPC 
Spotted Bat Euderma maculatum SPC 


Townsend’s Big-eared Bat Corynorhinus townsendii SPC 
Utah Prairie Dog Cynomys parvidens S-ESA 
Western Red Bat Lasiurus blossevillii SPC 


S-ESA  Federally-listed or candidate species under the Endangered Species Act. 
SPC Wildlife species of concern. 
CS  Species receiving special management under a Conservation Agreement in order to preclude the need 


for Federal listing.  
 Utah Division of Wildlife, 2007 


 


Table 2. List of Animal Species of Concern with Potential Habitat at the Shootaring Mill 
Site  


Common Name Scientific Name Status 
Bald Eagle Haliaeetus leucocephalus S-ESA 


Big Free-tailed Bat Nyctinomops macrotis SPC 
Burrowing Owl Athene cunicularia SPC 


California Condor Gymnogyps californianus S-ESA 
Ferruginous Hawk Buteo regalis SPC 


Fringed Myotis Myotis thysanodes SPC 
Peregrine Falcon Falco peregrinus SPC 


Prairie Falcon Falco mexicanus SPC 
Short-eared Owl Asio flammeus SPC 


Spotted Bat Euderma maculatum SPC 
Spotted Owl Strix occidentalis S-ESA 


Townsend’s Big-eared Bat Corynorhinus townsendii SPC 
S-ESA  Federally-listed or candidate species under the Endangered Species Act. 
SPC Wildlife species of concern. 
CS  Species receiving special management under a Conservation Agreement in order to preclude the need 


for Federal listing.  
 
2.2 Wildlife Observation Methods 
The survey was conducted June 4, 2008 by Tetra Tech biologists Vic Meyer and Simone 
Vannoy. Observations were made throughout the day. The morning temperature was 71 


degrees F, with overcast skies. There was a fresh wind of 19 to 24 mph (Beaufort scale code 5). 
The mid-day temperature was 77 degrees F with cloudy skies and rain clouds to the northwest. 
There was a fresh wind of 19 to 24 mph (Beaufort scale code 5). The afternoon temperature 
was 77 degrees F, partly cloudy and stormy skies to the north. There were moderate winds of 
13 mph (Beaufort scale code of 4). Later that evening a severe storm moved through the area 
with extremely strong winds and rain.  
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All roads surrounding the Mill site were driven on June 4, 2008 in both the morning and 
afternoon surveys, escorted by an employee of Uranium One. Due to a high level of security at 
the Mill site, the survey was not allowed to take place unaccompanied. The midday survey 
occurred outside the parameters of the Mill site in order to observe the cliffs for long periods of 
time. Several observation points were established from which to observe wildlife. Photo 1 shows 
an example of a typical observation point.  Cliffs, trees, and sky were observed for signs of 
animals for ten to twenty minutes at each point. Observations also took place en route between 
observation points.  
 
 
 


 
 


Photo 1.  Example of a Typical Wildlife Observation Point 
 
On-foot surveys were conducted in areas of particularly good habitat or when signs of wildlife 
were observed (e.g. nests, animal tracks, or searching for nests of observed birds). On foot 
surveys were also conducted at each of the tailings cell areas to identify the potential use of 
these areas by wildlife species (Photo 2). 
 
 


 


 


 


 


 







Baseline Wildlife and Vegetation Survey of the Shootaring Uranium Mill Site Uranium One 


Tetra Tech July 8, 2008 7  


 


 


 
 


Photo 2. Tailings Cell Area at the Shootaring Mill Site 
 
2.2.1 Avian Species 
2.2.1.1 Special Status Species 
A Mexican spotted owl (Strix occidentalis) survey was conducted during daylight hours to 
investigate the potential for habitat. It was concluded that there is not sufficient habitat for the 
owl at the Mill site; therefore, night time owl calling survey was not conducted. Previous spotted 
owl surveys at nearby mining facilities have not indicated the presence of spotted owls in this 
area of Garfield County.  
 
Observations for suitable burrowing owl habitat were made during daylight hours. Burrowing owl 
habitat consists of open meadow areas and is usually associated with prairie dog, ground 
squirrel, badger or armadillo burrows. All areas with meadow or grassland characteristics at the 
Mill site were walked in order to identify burrowing owl habitat. Short-eared owls are found in 
open habitats such as grasslands and shrublands. All such areas were inspected for relevant 
habitat. 
 
Several species of raptor are included in the Garfield County list of species of special concern 
(Table 1). All raptor species, regardless of their protection status were included in the survey. 
Surveys were conducted under the guidelines established by the US Fish and Wildlife Service 
(USFWS 1999).  
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2.2.1.2 Other Avian Species 
Appendix A lists all the avian species of concern for Garfield County and their habitat 
requirements. Aside from the above listed raptor species, no other Garfield County bird species 
with special status were determined to have habitat at the Mill site. A general bird survey was 
conducted to identify the species that may be using the Mill site.    
 
2.2.2 Mammals 
2.2.2.1 Special Status Species 
Four bat species of special concern have the potential to occur at the Mill site (Table 2). They 
are the big free-tailed bat (Nyctinomops macrotis), fringed myotis (Myotis thysanodes), spotted 
bat (Euderma maculatum), and Townsend’s big-eared bat (Corynorhinus townsendii).  These 
bats prefer wooded or forested areas, but at times can be found in man-made structures. 
Observations for roosting habitat were made in the daylight hours. Due to the strict security 
policy at the Mill site and the severe evening storm, nighttime observations for bats was not 
possible. 
   
2.2.2.2 Other Mammal Species 
A general mammalian survey was conducted to identify the species that may inhabit the Mill 
site. Rabbits, coyotes (Canis latrans) and small rodents are known to inhabit this particular area 
of Garfield County, Utah. All areas were carefully inspected for tracks, scat, signs of foraging, 
and any other signs of mammalian presence.  
 
2.2.3 Reptiles and Amphibians 
No reptile or amphibian species of special concern habitat exist at the Mill site. Amphibian 
species require aquatic habitat and the Mill site is completely devoid of all but ephemeral 
drainage creeks, which are not suitable habitat for amphibious species. Opportunistic 
observations of reptiles were made while walking the Mill site. 
 
2.3 Wildlife Observation Results 
The results of the biological surveys conducted at the Mill site on June 4, 2008 are presented in 
the following section.  
 
2.3.1 Avian 
2.3.1.1 Special Status Species 
No nesting habitat for burrowing owls, spotted owls or short-eared owls were observed. There 
were no signs of owl presence with in the areas walked at the Mill site. There were very few 
areas of potential raptor nesting habitat. No raptor nests or raptor signs (scat, feathers, etc.) 
were observed.  
 
2.3.1.2 Other Avian Species 
A complete list of bird species observed at the Mill site can be found in Table 3. Common birds 
of the area include horned larks (Eremophila alpestris) and common ravens (Corvus corax). 
Most of the avian species observed were along the east fence of the property. A female chukar 
with 8 chicks was seen in this area, attracting the attention of two nearby ravens.  
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Table 3. Avian Species Observed During the Shootaring Mill Site Survey 


Common Name Scientific Name Notes 


American Crow Corvus brachyrhynchos 
One individual seen flying in the 


distance, off property 
Chukar Alectoris chukar Female with 8 young 


Common Raven Corvus corax Several seen throughout site 
Horned lark Eremophila alpestris Observed and heard singing 


Mourning Doves Zenaida macroura Several seen throughout site 
Song Sparrow  Melospiza melodia Near Dam 


Songbird Species not verified Several unidentified species 
Sparrows Species not verified Several unidentified species 


Starlings Sturnus vulgaris 
Two starling like birds in the 
distance in the tailings cell 


Swallow Species not verified Several near cliffs 
Western King Bird Tyrannus verticalis SE of Buildings Near Water Tank 


  
2.3.2 Mammals 
2.3.2.1 Special Status Species 
Daytime surveys for potential bat habitat were conducted. No roosting areas or cliff ledges 
containing bat guano were identified. The lack of a water source and wooded habitat more than 
likely discourages large bat populations at the Mill site.   
 
2.3.2.2 Other Mammal Species 
Coyote (Canis latrans) scat was seen in several areas near the dam. However, no coyote were 
observed during the survey. Second hand testimony of a bobcat sighting near the east fence by 
an employee was reported.  Cottontail rabbits and Hopi chipmunks were abundant along the 
east fence of the property. Table 4 summarized the mammal observations. 
 


Table 4. Mammal Species Observed During the Shootaring Mill Site Survey 


Common Name Scientific Name Notes 
Coyote Canis latrans Scat 


Desert Cottontail Sylvilagus audubonii Several Individuals and Scat 


Hopi Chipmunk Neotamius rufus 
Several Individuals, mainly along 


east boundary fence. 
 
2.3.3 Reptiles and Amphibians 
Only one lizard was seen during the Mill site survey. A positive identification of the lizard was 
not made.  No snakes or signs of other reptiles (tracks, skin, etc.) were observed on the Mill 
site.  
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3.0 VEGETATION SURVEY 


3.1 Vegetation Survey Methods 
Prior to field activities, existing information was reviewed to determine the potential occurrence 
of Threatened and Endangered species, rare species, noxious weeds, and wetland species.    
 
The vegetation community within the Mill site boundaries was characterized during the June 
2008 visit.  The survey focused on disturbed and undisturbed portions of the Mill site.  The 
vegetation survey was performed on foot, and species were identified and recorded when 
encountered.  The survey also focused on documenting rare, endangered, or sensitive species, 
as well as noxious or invasive weeds.  
 
3.2 Vegetation Survey Results 
Vegetation at the new and existing tailings cells are predominantly shadscale saltbush (Atriplex 
confertifolia), greasewood (Sarcaliatus vermiculatus) and sagebrush (Artemesia tridentate).  A 
small population of salt cedar (Tamarix ramosissima), an undesirable non-native invasive 
species, was found at the base of the north side of the dam.   Table 5 presents the results of the 
vegetation survey. 
 


Table 5.  Vegetation Species Observed During the June 2008 Shootaring Mill Site Survey 


Common Name Scientific Name 
Black greasewood Sarcaliatus vermiculatus 
Broom snakeweed Gutierrezia sarothrae  


Cheat grass Bromus tectorum  
Foxtail Alopecurus spp. 


Green Mormon Tea Ephedra vividis 
Milkvetch Astragalus spp. 
Opuntia Opuntia spp 


Rabbit brush Chrysothamnus viscidiflorus  
Russian thistle Salsola spp. 


Sage Artemisia spp 
Salt cedar Tamarix ramosissima 


Sand dropseed Sporobolus cryptandrus  
Shadscale Saltbush Atriplex confertifolia  


Spiny hopsage  Grayia spinosa 
Western salsify  Tragopogon dubius 


Yucca Yucca glauca 
 
3.3 Rare Plant Survey 
A review of listed T&E and rare plants of Garfield County revealed that the Mill could potentially 
harbor two federally listed threatened species and several rare plant species.  Species are listed 
as threatened or rare due to a number of factors including habitat loss, population declines, 
limited distribution, or any combination of these factors. The Mill site was inspected for the 
Jones Cycladenia (Cycladenia humilis var. jonesii) and the Wright Fishhook Cactus 
(Sclerocactus wrightiae), both are federally listed threatened plant species found in parts of 
Garfield County, Utah. Table 6 presents the threatened and rare species of Garfield County. 
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A survey for threatened and rare species revealed that none of the listed species in Table 6 
occur within the boundaries of the Mill site. 
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Table 6.  Federally Listed Threatened and Rare Species in Garfield County, Utah 


Common Name Scientific Name 
Federally Threatened Species 


Jones Cycladenia  Cycladenia humilis var. jonesii  
Wright Fishhook Cactus Sclerocactus  wrightiae 


Garfield County Rare Species 
Yellow columbine Aquilegia flavescens var. rubicunda 
Divided rockcress Arabis schistacea 


Welsh's aster Aster welshii 
Bicknell's milkvetch Astragalus consobrinus 


Dana milkvetch Astragalus henrimontanensis 
Cicada milkvetch Astragalus laccoliticus 
Monti's milkvetch Astragalus limnocharis var. tabulaeus 


Monument milkvetch Astragalus monumentalis 
Ferron's milkvetch Astragalus musiniensis 


Rydberg's milkvetch Astragalus perianus 
Silver's milkvetch Astragalus subcinereus var. basalticus 


Loa milkvetch Astragalus welshii 
Peculiar moonwort Botrychium paradoxum 
Creeping rush-pea Caesalpinia repens 


Aquarius Plateau Indian paintbrush Castilleja aquariensis 
Indian paintbrush species Castilleja parvula var. parvula 


Bryce Canyon Indian paintbrush Castilleja parvula var. revealii 
Yellowwhite cryptantha Cryptantha ochroleuca 
Osterhout's cryptanth Cryptantha osterhoutii 
Jones' waxydogbane Cycladenia humilis var. jonesii 


Cedar Breaks springparsley Cymopterus minimus 
Hole-in-the-Rock prairie-clover Dalea flavescens var. epica 


Stream orchid Epipactis gigantea 
Kachina daisy Erigeron kachinensis 


Maguire's fleabane Erigeron maguirei 
Professor's fleabane Erigeron proselyticus 


Red Canyon buckwheat Eriogonum aretioides 
Bull Mountain buckwheat Eriogonum corymbosum var. cronquistii 


Paria spurge Euphorbia nephradenia 
Oil shale fescue Festuca dasyclada 


Cataract gilia Gilia latifolia var. imperialis 
Alcove bog-orchid Habenaria zothecina 


Subalpine goldenbush Haplopappus zionis 
Jones' false goldenaster Heterotheca jonesii 
Mountain pepperweed Lepidium montanum var. claronense 


Elizabeth's pepperweed Lepidium montanum var. neeseae 
Paria River Indian breadroot Pediomelum pariense 


Sandloving penstemon Penstemon ammophilus 
Red Canyon beardtongue Penstemon bracteatus 


Tushar Range beardtongue Penstemon caespitosus var. suffruticosus 
Aquarius Plateau beardtongue Penstemon parvus 


Alcove rock-daisy Perityle specuicola 
Phacelia species Phacelia sabulonum 


Kane County twinpod Physaria lepidota var. membranacea 
Cinquefoil species Potentilla angelliae 


Fall buttercup Ranunculus aestivalis 
Podunk ragwort Senecio malmstenii 
Plateau catchfly Silene petersonii 


Rock tansy Sphaeromeria capitata 
Ute lady's tresses Spiranthes diluvialis 
Moab woodyaster Xylorhiza glabriuscula var. linearifolia 


USDA-NRCS PLANTS Database, 2008; Utah Rare Plant Guide, 2003 
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3.4 Noxious Weed Survey 


A noxious weed is defined as a plant in any living stage, such as seeds and reproductive parts, 
of any parasitic or other plant of a kind, which is of foreign origin, is new to or not widely 
prevalent in the United States, and can directly or indirectly injure crops, other useful plants, 
livestock, or poultry or other interests of agriculture, including irrigation, or navigation, or the fish 
or wildlife resources of the United States or the public health (USDA 1974). Table 7 gives a 
complete list of Utah State listed noxious weeds. 


 Russian thistle (Salsola spp.) was found in various areas throughout the Mill site. Salt cedar 
(Tamarix ramosissima) was found at the base of the north side of the dam (Photo 3).  Both 
Russian thistle and salt cedar are considered undesirable invasive species and are frequently 
listed on state noxious weed lists. Undesirable plant species are plants that are noxious, exotic, 
injurious, or poisonous, pursuant to State or Federal law. These two species are not considered 
noxious weeds and their control is not required by law but there is a potential that these plants 
could spread to other portions of the property, producing adverse effects on native plant 
populations at the Mill site. 
 


Table 7.  Utah State Listed Noxious Weeds 


Common Name Scientific Name 
Bermudagrass Cynodon dactylon (L.) Pers.1 
Canada thistle Cirsium arvense (L.) Scop. 


Diffuse knapweed Centaurea diffusa Lam. 
Dyers woad Isatis tinctoria L. 


Field bindweed Convolvulus arvensis L. 
Hardheads Acroptilon repens (L.) DC. 
Hoary cress Cardaria draba (L.) Desv. 


Johnsongrass Sorghum halepense (L.) Pers. 
Leafy spurge Euphorbia esula L. 
Medusahead Taeniatherum caput-medusae (L.) Nevski 
Musk thistle Carduus nutans L. 


Perennial pepperweed Lepidium latifolium L. 
Perennial sorghum Sorghum almum Parodi 
Purple loosestrife Lythrum salicaria L. 


Quackgrass Elymus repens (L.) Gould 
Russian knapweed Centaurea repens L. 


Scotch thistle Onopordum acanthium L. 
Spotted knapweed Centaurea stoebe L. ssp. micranthos (Gugler) Hayek 


Squarrose knapweed Centaurea virgata Lam. ssp. squarrosa (Willd.) Gugler 
Yellow starthistle Centaurea solstitialis L. 
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Photo 3.  Salt Cedar (Tamarix ramosissimaan) at Base of Dam 
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4.0 CONCLUSIONS 


Baseline wildlife and vegetation surveys were conducted on June 4, 2008 at the Shootaring 
Canyon Uranium Processing Facility in Garfield County, Utah in order to determine the extent of 
wildlife use at the Mill site and characterize the vegetation. The Mill is scheduled to begin 
operations in the near future after revisions to the Mill are complete.  
 
A general wildlife inventory was taken throughout the day of the study. Little wildlife was present 
at the time of survey. Five raptor and three owl species of concern had the potential to occupy 
the Mill site (Table 2). No raptor species or signs of raptor presence (nests, feathers, and 
pellets) were observed. Owl habitat was not present at the Mill site. These results suggest that 
the Mill site does not currently maintain breeding sites for raptor or owl species. Three bat 
species of concern had the potential to occupy the Mill site. It was concluded during the survey 
that habitat for these species is not present. The Mill site contained species of local, common 
birds including horned larks, sparrows, and ravens. The only mammals observed on the Mill site 
were desert cottontail rabbits and Hopi chipmunks. Evidence of coyote presence was seen near 
the dam.  
 
The vegetation characterization did not find any special status flora in the survey areas. No rare 
or threatened plant species were found. Although one patch of salt cedar, as well as populations 
of Russian thistle, were found at the Mill site, no Utah State noxious weed species were 
identified.  
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APPENDIX A 
GARFIELD COUNTY SPECIES OF CONCERN 


 







 


 


Garfield County Species of Concern 


Common 
Name 


Scientific 
Name 


State 
Status 


Surveyed 
Required? 


Comments 


Amphibians and Reptiles 


Arizona Toad Bufo 
microscaphus SPC No 


This species inhabits streams, washes, 
irrigated crop lands, reservoirs, and uplands 
adjacent to water. A survey is not required 
due to a lack of suitable habitat. 


Common 
Chuckwalla Sauromalus ater SPC No 


Chuckwallas are predominantly found near 
cliffs, boulders, or rocky slopes. They are 
found near the Colorado River Basin in 
Garfield County which is located 20 miles to 
the south of the Mill site. A survey is not 
required due to lack of habitat. 


Desert Night 
Lizard Xantusia vigilis SPC No   


This species lives near Joshua trees and is 
an insectivore. A survey is not required due 
to lack of habitat. 


Western Toad Bufo Boreas SPC 


No  


This species inhabits slow moving streams, 
wetlands, desert springs, ponds, lakes, 
meadows, and woodlands. A survey is not 
required due to lack of habitat. 


Avian 


American White 
Pelican 


Pelecanus 
erythrorhynchos SPC No 


This species only breeds in the northern 
portions of the state, specifically within the 
Utah Lake/Great Salt Lake ecological 
complex. It may migrate through Garfield 
County stopping in the larger lakes. No 
survey is required due to lack of habitat.  


Bald Eagle 
Haliaeetus 
leucocephalus S-ESA Yes 


Eagle habitat is generally near lakes and 
rivers. Since they can fly great distances for 
food and water they are included in the 
survey. 


Burrowing Owl 
Athene 
cunicularia SPC Yes 


This owl's habitats are open grassland and 
prairies. They are generally associated with 
prairie dogs.  


California 
Condor 


Gymnogyps 
californianus S-ESA Yes 


California condors prefer mountainous 
country at low and moderate elevations, 
especially rocky and brushy areas near 
cliffs. 


Ferruginous 
Hawk Buteo regalis SPC Yes 


These hawks are generally found flat and 
rolling terrain in grassland or shrub steppe. 
They prefer to nest high in trees or cliff 
banks.  


Greater Sage-
Grouse 


Centrocercus 
Urophasianus 


SPC No This species inhabits sagebrush plains, 
foothills, and mountain valleys and also 
requires an understory of grasses and 
forbs, and associated wet meadow areas. A 
survey is not required due to a lack of 
habitat. 


 







 


 


Garfield County Species of Concern (continued) 


Common 
Name 


Scientific 
Name 


State 
Status 


Surveyed 
Required? 


Comments 


Avian (continued) 


Lewis’s 
Woodpecker Melanerpes lewis SPC No 


This species prefers to build its nests in 
ponderosa pine, cottonwood, or sycamore. 
A survey is not required due to lack of 
habitat. 


Long-Billed 
Curlew 


Numenius 
americanus SPC No 


The curlew is rare but occasionally seen in 
the Colorado River Basin, which is located 
20 south of the project site. Due to lack of 
habitat, no survey is required.  


Northern 
Goshawk Accipiter gentilis CS No 


The northern goshawk prefers mature 
mountain forest and riparian zone habitats. 
Due to lack of habitat a survey is not 
required.  


Peregrine 
Falcon Falco peregrinus SPC Yes 


This falcon species is rare in the County 
but is widely distributed throughout the 
Country. It prefers to nest on tall cliffs.  


Prairie Falcon Falco mexicanus SPC Yes 
These birds are found in open habitats, 
such as plains and prairies. 


Short-eared Owl Asio flammeus SPC Yes 


This species is most often found in open 
habitats such as grasslands and 
shrublands.  


Southwestern 
Willow 
Flycatcher 


Empidonax traillii 
extimus S-ESA No 


This passerine is found in riparian habitats, 
especially in areas of dense willow. A 
survey is not required due to a lack of 
habitat.  


Spotted Owl Strix occidentalis S-ESA Yes 


This owl species can be found in steep 
rocky canyons as well as various forest 
types.  


Three-toed 
Woodpecker 


Picoides 
tridactylus SPC No 


This species occupies areas of coniferous 
forests, generally above 8,000 ft elevation. 
A survey is not required due to a lack of 
habitat.  


Yellow-billed 
Cuckoo 


Coccyzus 
americanus S-ESA No 


Cuckoos require lowland riparian habitat. A 
survey is not required due to a lack of 
habitat.  


Bluehead 
Sucker 


Catastomus 
discobolus 


CS No This species is found in river systems. The 
nearest river is located 20 miles south of 
the project site. A survey is not required 
due to lack of habitat.  


Bonneville 
Cutthroat Trout 


Oncorhynchus 
clarkii utah 


CS No This species is found in permanent lakes 
and rivers. The nearest permanent water 
source is located 20 miles south of the 
project site. A survey is not required due to 
lack of habitat.  


Bonytail Gila elegans S-ESA No This species is found in the Colorado River 
located 20 miles south of the project site. A 
survey is not required due to lack of habitat. 







 


 


Garfield County Species of Concern (continued) 


Common 
Name 


Scientific 
Name 


State 
Status 


Surveyed 
Required? 


Comments 


Fishes 


Colorado Pike 
Minnow 


Ptychocheilus 
lucius S-ESA No 


This species is found in the Colorado River 
located 20 miles south of the project site. A 
survey is not required due to lack of habitat. 


Colorado River 
Cutthroat Trout 


Oncorhynchus 
clarkii pleuriticus CS No 


This species is found in the Colorado River 
located 20 miles south of the project site. A 
survey is not required due to lack of habitat. 


Flannelmouth 
Sucker 


Catostomus 
latipinnis CS No 


This species is found in the Colorado River 
and in its larger tributaries. The nearest 
river is located 20 miles south of the project 
site. A survey is not required due to lack of 
habitat.  


Humpback 
Chub Gila cypha S-ESA No 


This species is found in the Colorado River 
located 20 miles south of the project site. A 
survey is not required due to lack of habitat. 


Leatherside 
Chub Gila copei SPC No 


This species is native to streams and rivers 
of the southeastern portion of the 
Bonneville Basin located on the far Western 
edge of Garfield County about 200 miles 
from the project site.  


Roundtail Chub Gila robusta CS No 


This species is found in the Colorado River 
located 20 miles south of the project site. A 
survey is not required due to lack of habitat. 


Mammals 


Allen’s Big-
eared Bat 


Idionycteris 
phyllotis SPC No 


This bat is found in rocky and riparian areas 
in woodland and scrubland regions. No 
survey is required due to lack of habitat.  


Big Free-tailed 
Bat 


Nyctinomops 
macrotis SPC Yes 


The big free-tailed bat prefers rocky and 
woodland habitats, where roosting occurs in 
caves, mines, old buildings, and rock 
crevices. 


Brown (Grizzly) 
Bear Ursus arctos S-ESA No Extirpated from Utah, no survey is required. 


Fringed Myotis 
Myotis 
thysanodes SPC Yes 


Aside from caves, this bat can be found in 
mines and buildings in desert and woodland 
areas. 


Henry Mountain 
Bison Herd Bos bison SPC No 


Bison prefer plains, grassland, and open 
woodland habitats with plenty of grasses 
and some riparian habitat. Due to a lack of 
habitat, a survey is not required.  


 







 


 


Garfield County Species of Concern (continued) 


Common 
Name 


Scientific 
Name 


State 
Status 


Surveyed 
Required? 


Comments 


Mammals (continued) 


Kit Fox Vulpes macrotis SPC No 


This species is found in desert 
landscape, but is currently only known 
in the western most part of Garfield 
County, so no survey is required.  


Mule Deer 
Odocoileus 
hemiounus SPC No 


The mule deer occupy open range 
areas, grasses and some riparian 
habitat. No survey is required due to 
lack of habitat.  


Pygmy Rabbit 
Brachylagus 
idahoensis SPC No 


This small rabbit prefers areas with tall 
dense sagebrush and loose soils. It is 
not known to occur in Eastern Garfield 
County, so no survey is required.  


Spotted Bat 
Euderma 
maculatum SPC Yes 


These bats are found in a variety of 
habitats, ranging from deserts to 
forested mountains; they roost and 
hibernate in caves and rock crevices. 


Western Red 
Bat 


Lasiurus 
blossevillii SPC No 


Western red bats are normally found 
near water, often in wooded areas.  
The species is nocturnal; daytime 
roosting usually occurs in trees. Due to 
lack of habitat, not included in survey. 


Townsend’s 
Big-eared Bat 


Corynorhinus 
townsendii SPC Yes 


These bats are most often found near 
forested areas but may use mines for 
day roosting.  


Utah Prairie 
Dog 


Cynomys 
parvidens S-ESA No 


This prairie dog is very rare and 
generally only occurs in the 
southwestern portion of Utah. No 
survey is required due to lack of 
habitat.  


S-ESA Federally-listed or candidate species under the Endangered Species Act.  
SPC Wildlife species of concern. 
CS Species receiving special management under a Conservation Agreement in order to preclude the need 


for Federal listing. 








UNITED STATES 
NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555-0001 


Plateau Resources Limited 
ATTN: Mr. Fred Craft 
877 North 8th West 
Riverton, WY 82501 


September 25, 2003 


SUBJECT: ENVIRONMENTAL ASSESSMEJ'H RELATED TO THE DECOMMISSIONING 
AND RECLAMATION PLAN FOR THE SHOOTARING CANYON URANIUM 
PROJECT (TAG L52488) 


Dear Mr. Craft: 


By letter dated October 24, 2002, Plateau Resources Limited (PRL) requested that the U.S. 
Nuclear Regulatory Commission (NRC) amend Source Materials License SUA-1371 for the 
Shootaring Canyon Uranium Project to change the status of the facility from "operational" 
to "reclamation" to reflect PRL's intent to initiate decommissioning and reclamation of the 
uranium mill site. As a part of this request, PRL submitted a detailed decommissioning and 
reclamation plan for the Shootaring Canyon Uranium Project for the staff's review. The staff 
has completed an Environmental Assessment (EA) of the potential impacts associated with the 
decommissioning and reclamation plan and the staff has concluded that the proposed licensing 
action will not have a significant impact on the environment. Accordingly, the staff is preparing 
a notice to signify a Finding of No Significant Impact, as well as the availability of the EA, to be 
published in the Federal Register. A copy of the final EA is enclosed. The safety aspects of 
the decommissioning and reclamation plan are discussed separately in a Technical Evaluation 
Report that will accompany the staff's final licensing action on PRL's request to amend Source 
Materials License SUA-1371. · 


If you have any questions regarding this letter, please contact Rick Weller, the Project Manager 
for the Shootaring Canyon facility, at (301) 415-7287 or by e-mail to RMW2@nrc.gov. 







F. Craft 2 


In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter will be 
available electronically for public inspection in the NRC Public Document Room or from the 
Publicly Available Records (PARS) component of NRC's document system (ADAMS). ADAMS 
is accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html (the Public 
Electronic Reading Room). 


Docket No.: 40-8698 
License No.: SUA-1371 


Enclosure: Environmental Assessment in 


Sincerely, 


%% 
Gary Janosko, Chief 
Fuel Cycle Facilities Branch 
Division of Fuel Cycle Safety 


and Safeguards 
Office of Nuclear'Material Safety 


and Safeguards 


Consideration of a Decommissioning and 
Reclamation Plan for the Shootaring Canyon 
Uranium Project 


cc: C. Jones UT 
L. Morten UT 
H. Maddux FWS 
G. Hall BLM HMFS 
J. Ritenour NPS GCNRA 
R. Graham EPA 
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FOR 


PLATEAU RESOURCES LIMITED'S SHOOTARING CANYON URANIUM PROJECT 
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SOURCE MATERIALS LICENSE SUA-1371 FOR 


A DECOMMISSIONING AND RECLAMATION PLAN 


PREPARED BY 
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ENVIRONMENTAL ASSESSMENT FOR THE 
TAILINGS RECLAMATION AND DECOMMISSIONING PLAN 


FOR PLATEAU RESOURCES LIMITED'S 
SHOOTARING CANYON URANIUM PROJECT 


IN GARFIELD COUNTY, UTAH 


1.0 INTRODUCTION 


1.1 Background' 


The Plateau Resources Limited (PRL) Shootaring Canyon Uranium Project is located in 
southeastern Utah, 50 miles south of Hanksville and 14 road miles north of Bullfrog Basin 
Marina (Figure 1 ). The PRL facility is licensed by the U.S. Nuclear Regulatory Commission 
(NRC) under Source Materials License SUA-1371 to possess byproduct material in the form of 
uranium mill tailings waste, as well as other radioactive waste generated by milling operations. 


The Shootaring Canyon facility and tailings impoundment were designed and constructed 
between 1978 and 1981. Source Materials License SUA-1371 was issued by the NRC on 
September 21, 1979, pursuant to Title 10, Code of Federal Regulations (1 0 CFR), Part 40, 
"Domestic Licensing of Source Material." The Shootaring Canyon mill operated for only a very 
limited time in 1982 (76 days of operation), generating approximately 25,000 cubic yards of 
tailings waste. The mill has been on standby status since that time because of the low demand 
for "yellowcake" (U30 8). By application dated November 26, 1984, and subsequently amended 
by a submittal dated August 13, 1985, PRL applied for renewal of Source Materials License 
SUA-1371 authorizing an indefinite shutdown of the mill. The PRL license was renewed for a 
nonoperating mill in interim shutdown on February 3, 1986. 


By letter dated November 29, 1993, PRL applied for renewal of Source Materials License SUA-
1371 for continuation of interim shutdown status. However, this renewal application was 
amended by a submittal dated March 1, 1996, requesting authorization to resume milling 
operations at Shootaring Canyon. In support of the application for the resumption of 
operations, PRL submitted a detailed decommissioning and reclamation plan for the site by 
letter dated September 9, 1996. The detailed decommissioning and reclamation plan was 
subsequently supplemented and revised in submittals dated January 10, July 10, and 
December 17, 1997, and January 14, February 20, and September 3, 1998. NRC authorization 
for the resumption of milling operations was granted for a five-year period on May 2, 1997, and 
PRL's detailed decommissioning and reclamation plan was approved by the NRC in a letter 
dated May 23, 2000. 


Shootaring Canyon remained on operational standby throughout the period since the license 
was last renewed on May 2, 1997, and, in a letter dated March 18, 2002, PRL applied for 
renewal of the Shootaring Canyon license while signifying its intent to remain on operational 
standby, given the continuing adverse economic conditions for uranium recovery by 
conventional mining and milling. NRC approval of PRL's renewal application was provided in a 
letter dated May 3, 2002. However, later in 2002, PRL made a business decision to 
permanently close the Shootaring Canyon facility and, in a letter dated October 24, 2002 (PRL 
2002), formally requested that Source Materials License SUA-1371 be amended to change the 
status of the facility from "operational" to "reclamation." As a part of this request, PRL 







submitted a detailed site decommissioning and reclamation plan for the staff's review and 
approval. In order to complete the detailed technical review of the decommissioning and 
reclamation plan, the staff requested additional information from PRL in a letter dated 
December 24, 2002 (NRC 2002). In response to the staff's request for additional information, 
PRL submitted supplemental information and revisions to the decommissioning and reclamation 
plan in a letter dated February 24, 2003 (PRL 2003a). Further revisions to the 
decommissioning and reclamation plan were provided by PRL in letters dated April 24, 2003, 
July 30, 2003, and September 5, 2003 (PRL 2003b, PRL 2003c, PRL 2003d). 


The staff has reviewed the decommissioning and reclamation plan in accordance with the 
requirements of 10 CFR Part 40, Appendix A (Criteria Relating to the Operation of Uranium 
Mills and the Disposition of Tailings or Wastes Produced by the Extraction or Concentration of 
Source Material From Ores Processed Primarily for Their Source Material Content), and 
applicable staff guidance, particularly, NUREG-1620, Rev. 1, Standard Review Plan for the 
Review of a Reclamation Plan for Mill Tailings Sites Under Title II of the Uranium Mill Tailings 
Radiation Control Act of 1978, June 2003. This environmental assessment (EA) evaluates the 
likely impacts to the environment from site decommissioning and reclamation. 


1.2 Purpose and Need for the Proposed Action 


The purpose of PRL's request is to change the status of the Shootaring Canyon Uranium 
Project from "operational" to "reclamation" and to seek NRC approval of the detailed plan for 
the decommissioning and reclamation of the site. In this regard, the decommissioning and 
reclamation of mills and tailings or wastes at formerly active uranium recovery sites are 
regulated by the NRC pursuant to the requirements of 10 CFR Part 40, Appendix A, and PRL 
must obtain NRC approval of the detailed plan for site decommissioning and reclamation. 


1.3 Proposed Action 


PRL proposes to permanently close the Shootaring Canyon Uranium Project and to 
decommission the mill and reclaim the tailings and other wastes at the site, ultimately leading to 
termination of PRL's Source Materials License SUA-1371. As such, PRL has requested that 
Source Materials License SUA-1371 be amended to reflect the reclamation status of the facility 
and to approve the proposed decommissioning and reclamation plan. 


The PRL decommissioning and reclamation plan describes the designs, activities, schedule, 
and estimated cost for the decommissioning and reclamation of the Shootaring Canyon 
Uranium Project. The decommissioning and reclamation plan is designed to accomplish the 
following activities: 


• The decontamination of salvageable equipment and structures for unrestricted release. 


• The removal of mill structures and unsalvageable equipment for placement in the 
tailings impoundment. 


• The cleanup and placement of all contaminated soil and stockpiled ore in the tailings 
impoundment. 


• The contouring and stabilization of the tailings impoundment. 
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• The placement of a radon barrier on the tailings impoundment. 


• The construction of erosion control features for the tailings impoundment in the form of 
rock mulch for the tailings impoundment cover and drainage channels around the 
impoundment. 


• The grading of all disturbed areas to blend with the natural topography and the re
seeding of those areas with native vegetation. 


The total volume of radioactive materials to be disposed in the tailings impoundment will consist 
of 25,000 cubic yards of tailings wastes, 39,100 cubic yards of wastes from cleanup of off-site 
facilities, 39,300 cubic yards of in-place interim cover, and an additional114,000 cubic yards of 
mill debris, waste ore and contaminated soil. The cap placed on top of the tailings, waste ore, 
contaminated soil, and other radioactive debris in the tailings impoundment will consist of the 
following layers (from bottom to top): 1 foot of sand, clay or mixed clay and sand interim cover, 
1.5 feet of compacted clay radon barrier, 2 feet of mixed soil and rock cover, and 8 inches of 
rock mulch. The compacted clay radon barrier will limit the release of radon gas and inhibit 
precipitation from infiltrating into the underlying tailings materials. The rock mulch will protect 
against the effects of wind and water. 


PRL has prepared the decommissioning and reclamation plan in accordance with the 
requirements of 10 CFR Part 40, Appendix A, and the guidance provided in draft NUREG-1620, 
Rev. 1 (January 2002). Through the implementation of this plan, PRL's primary goal is to 
establish a stable design for the tailings impoundment which provides reasonable assurance of 
control of radiological hazards to be effective for 1 ,000 years, to the extent reasonably 
achievable, and, in any case, for at least 200 years, without the need for ongoing maintenance. 
PRL estimates that it will take approximately 18 months to complete all elements of the 
decommissioning and reclamation plan 


1 .4 Alternatives to the Proposed Action 


The action that the NRC is considering is a license amendment request from PRL to recognize 
the reclamation status of the Shootaring Canyon Uranium Project and to approve the proposed 
decommissioning and reclamation plan for the facility. In this regard, the alternatives available 
to the NRC are: 


1. Approve the license amendment request as submitted; or 


2. Approve the license amendment request with additional license conditions and 
requirements deemed necessary to protect public health and safety and the 
environment; or 


3. Deny the license amendment request (essentially the No Action alternative). 


Denial of the license amendment request (Alternative 3) is neither a practical alternative nor is it 
consistent with the requirements of 10 CFR Part 40.42(d) which specifies that, once a licensee 
has decided to permanently cease operational activities, the licensee must notify the NRC of its 
intent within 60 days, submit a decommissioning plan within 12 months of notification, and 
promptly begin decommissioning upon NRC approval of that plan. In this regard, the 
decommissioning (and reclamation) plan must comply with the requirements of 10 CFR Part 40, 
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Appendix A, and the staff will ensure that the plan, as proposed or subsequently modified, 
satisfies those requirements. As denial of the license amendment request is not an acceptable 
alternative and not in the interest of protecting public health and safety and the environment, it 
will be eliminated from further study and consideration in this EA. 


1.5 Review Scope 


To determine the acceptability of the PRL plan for the decommissioning and reclamation of the 
Shootaring Canyon Uranium Project, the staff has performed an evaluation of the 
environmental aspects of the proposed action. Specifically, the staff has prepared this EA 
pursuant to the requirements of 10 CFR Part 51, "Environmental Protection Regulations for 
Domestic Licensing and Related Regulatory Functions." 10 CFR Part 51 implements NRC's 
environmental protection program under the National Environmental Policy Act of 1969 (NEPA). 
In accordance with 10 CFR Part 51, this EA serves to: (1) present information and analysis for 
determining whether to issue a Finding of No Significant Impact (FONSI) regarding the 
proposed action or to prepare an Environmental Impact Statement (EIS); (2) fulfill the NRC's 
compliance with NEPA when no EIS is necessary; and (3) facilitate the preparation of an EIS 
when one is necessary. A technical evaluation report (TER) is being developed along with this 
EA to assess the safety aspects of the decommissioning and reclamation plan. Based on the 
findings in the TER and this EA, the staff will determine the acceptability of PRL's request to 
amend Source Materials License SUA-1371 and, correspondingly, approve the 
decommissioning and reclamation plan. 


2.0 SITE DESCRIPTION 


2.1 Location, Land Use , and Facility Description 


The Shootaring Canyon site is located in Garfield County in southeastern Utah. Garfield 
County is the most sparsely populated county of the 29 counties in Utah with less than one 
resident per square mile (U.S. Bureau of the Census, 2000). More than 90 percent of the 
county is either Federally-owned or State-owned land. Approximately 60 percent of the county 
is administered by the BLM. County land is used for recreation, mineral development, livestock 
grazing, and wildlife habitat. The nearest residence to the Shootaring Canyon site is in 
Ticaboo, Utah, approximately 2.5 miles south of the facility. The nearest town, Hanksville, is 
about 50 miles north of the facility, and the nearest recreation area, Bullfrog Basin Marina, is 14 
miles south of the facility. Bullfrog Basin Marina is located on the shores of Lake Powell in the 
Glen Canyon National Recreation Area. 


The Shootaring Canyon Uranium Project comprises 1 00 acres and the site can be reached by 
taking a private road for approximately 2 miles west of Utah State Highway 276. Major facilities 
at the site include the uranium mill and associated structures and equipment, including the ore 
grinding and extraction systems, counter-current decantation and reagent tanks, laboratory and 
shop buildings, generator building, aboveground petroleum storage tank, ore stockpile pad, and 
outside materials storage areas. When facility decommissioning and tailings reclamation are 
complete, PRL has proposed a long-term care boundary for the site of approximately 42 acres 
within which the tailings impoundment will occupy 14.5 acres. 
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2.2 Climate and Weather 


The climate in the vicinity of the Shootaring Canyon Uranium Project is semi-arid with low 
humidity and low annual precipitation of about 7 inches. Days are usually clear with abundant 
sunshine and winds are normally light to moderate, although strong winds and thunderstorms 
can occur in a seasonal manner. 


2.3 Topography 


The Shootaring Canyon Uranium Project is located in the Henry Mountains Basin of the 
Colorado Plateau. The site is characterized by buttes, mesas, and canyon terrain. The mill 
facility sits on a low mesa, and the tailings impoundment is located in a natural depression to 
the west of the mill. The tailings impoundment is bordered on the west by a butte that rises 
approximately 500 feet above the valley floor. Shitamaring Creek lies just to the west of this 
butte. 


2.4 Water Resources 


Surface Water 


The Shootaring Canyon Uranium Project lies within the 32 square mile Shitamaring Creek 
drainage basin which is part of the 132 square mile Hansen Creek drainage basin. All of the 
streams within the Hansen Creek drainage basin are ephemeral and the nearest large 
permanent body of water is Lake Powell which is approximately 1 0 miles down the drainage to 
the south of the Shootaring Canyon facility. The Shootaring Canyon Uranium Project is on an 
unnamed drainage that is part of the Shitamaring Creek drainage. The Project has a 222 acre 
drainage basin and this is given the name "Shootaring Canyon drainage." Shitamaring Creek 
flows into Hansen Creek which, in turn, flows into Lake Powell. Observations of these stream 
beds during thunderstorm events indicate that substantial surface flows can develop in 
response to these short, but intense, storms which usually occur in this region during summer 
and early fall. However, these flows are quickly dissipated, primarily through percolation into 
underlying stream channels. 


Groundwater 


Given the lack of surface water sources in the vicinity of the Shootaring Canyon Uranium 
Project, groundwater is an important source of water supply to potential users. The primary 
aquifers in the area of the facility are the Entrada Sandstone aquifer and Navajo Sandstone 
aquifer. The Entrada Sandstone aquifer is the first aquifer that underlies the Shootaring 
Canyon tailings cell and the Navajo Sandstone is the next aquifer beneath the Entrada 
Sandstone aquifer. The Entrada Sandstone aquifer contains good water quality with low total 
dissolved solids content that meets the State of Utah classification for Class 1 A Pristine 
Groundwater. The Entrada Sandstone aquifer is underlain by the Carmel Formation which acts 
as an aquitard between the Entrada Sandstone aquifer and the Navajo Sandstone aquifer. The 
groundwater flow velocity in the Entrada Sandstone is to the south/southwest at about 8 feet 
per year. Groundwater monitoring in the Entrada Sandstone aquifer over the past 20 years 
indicates that there has never been any leakage of contaminants from the materials emplaced 
in the tailings cell. 
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3.0 ENVIRONMENTAL IMPACTS 


The NRC staff previously assessed the environmental impacts associated with the 
decommissioning and reclamation of the Shootaring Canyon facility in a Final Environmental 
Statement (FES, NRC 1979) developed prior to the initial operation of the mill. More recently, 
in February 2000, the staff evaluated the environmental impacts of decommissioning and 
reclamation related to the planned resumption of uranium recovery operations at Shootaring 
Canyon (NRC 2000). Based on its analysis, the staff concluded that the environmental impacts 
associated with the proposed action (decommissioning and reclamation) were not significant 
and a Finding of No Significant Impact was subsequently published in the Federal Register. 
The February 2000 evaluation of environmental impacts was based on the assumed 
reclamation of as much as 2 million cubic yards of mill tailings in an impoundment covering 60 
acres. In comparison, the current PRL decommissioning and reclamation plan proposes to 
dispose of less than 220,000 cubic yards of tailings, mill debris, contaminated soil, and waste 
ore in an impoundment that covers 14.5 acres. As such, the scope of the current reclamation 
effort is significantly smaller than the scope of reclamation previously evaluated by the staff in 
February 2000. While the scope of reclamation is smaller than the effort previously anticipated, 
the reclamation design must still comply with the criteria in 10 CFR Part 40, Appendix A, to 
ensure the permanent isolation of the tailings and associated wastes without the need for 
ongoing maintenance. The estimated environmental impacts from the decommissioning and 
reclamation of the Shootaring Canyon Uranium Project are discussed in the following sections. 


3.1 Cultural Resources 


Cultural resource surveys conducted in relation to the original application for the Shootaring 
Canyon Uranium Project determined that there were no historical sites closer than 5 miles from 
the project site (NRC 1979). Following consultation with the Utah State Historic Preservation 
Office (SHPO), the staff determined that the project would not affect any properties included, or 
eligible for inclusion, in the National Register. Only a small area of lithic scatter was found on 
the site and the State salvaged the artifacts in the area prior to its disturbance by construction 
activities. More recently, in February 1999, the Utah State Historical Society (USHS) 
determined that no historic properties would be impacted by decommissioning and reclamation 
of the site (USHS 1999). Notwithstanding these findings regarding potential impacts to cultural 
resources, PRL will continue to be required to perform an archeological survey prior to 
disturbing any previously unsurveyed areas of the site, as specified in License Condition 9. 7 of 
Source Materials License SUA-1371 for the Shootaring Canyon facility. 


3.2 Ecology 


Surveys for the presence of endangered species were conducted in relation to the original 
application for the Shootaring Canyon facility (NRC 1979). These surveys indicated the 
possible presence of the American peregrine falcon (Falco peregrinus anatum). However, no 
evidence of the falcon was found within a 1 0-mile radius of the site during a 1979 helicopter and 
ground survey. More recently, in March 1999, the U.S. Fish and Wildlife Service (FWS) 
provided an updated list of threatened and endangered species that may occur in the area 
affected by decommissioning and reclamation activities (FWS 1999a). In subsequent 
correspondence, the FWS determined that decommissioning and reclamation activities would 
not affect threatened or endangered species with the possible exception of the plant, Jones 
Cycladenia (FWS 1999b). However, the FWS further determined that the decommissioning 
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and reclamation activities would not likely adversely affect the Jones Cycladenia if PRL commits 
to conduct site-clearance surveys for this plant prior to any new ground disturbing activities and 
to avoid disturbance to identified plant locations. In a letter dated September 17, 1999, PRL 
provided a commitment to conduct site-clearance surveys for Jones Cycladenia prior to any 
new ground disturbing activities and to avoid disturbance to identified plant locations (PRL 
1999). 


3.3 Water Resources 


Surface Water 


The most significant concern with respect to the ephemeral surface waters in the Shootaring 
Canyon drainage basin is the potential for seepage of contaminants from the tailings 
impoundment resulting from erosion of the impoundment from flooding or rainstorm events. 
However, the tailings impoundment will be designed to prevent the adverse effects of erosion 
and the consequent seepage of contaminants from the disposal site. The contaminated 
material in the impoundment will be covered with a 4.5 foot-thick radon barrier consisting of the 
following layers (from bottom to top): 1 foot of sand, clay or mixed clay and sand, 1.5 feet of 
compacted clay, and 2 feet of mixed soil and rock. The radon barrier will be covered with an 8 
inch layer of rock mulch to prevent erosion of the barrier from the effects of wind or water. The 
overall design of the impoundment will promote sheet flow from rainfall to minimize the potential 
for erosion of impoundment surfaces. The impoundment surface will be mildly sloping to 
promote runoff to a designed channel which initially flows to the north before bending to the 
east and, then, the south, towards the present location of the Shootaring Canyon dam. Most of 
the Shootaring Canyon dam will be effectively dismantled to be used as borrow material for the 
radon barrier. Additionally, a channel will be cut through the Shootaring Canyon dam remnants 
to prevent pending above the dam and flooding of the impoundment from severe rainfall events. 
This channel will facilitate the natural flow of runoff from the 222 acre drainage area of the 
Shootaring Canyon site. The staff concludes that these design features of the impoundment 
will prevent any adverse effects to the ephemeral surface waters of the Shootaring Canyon 
drainage basin and corresponding flows to the Shitamaring Creek and Hansen Creek drainage 
basins. 


Groundwater 


The primary concern with respect to the groundwater at the Shootaring Canyon site is the 
potential for contamination of the Entrada Sandstone aquifer which underlies the tailings 
impoundment. The Entrada Sandstone aquifer is classified as Class 1A Pristine Groundwater 
and it could become contaminated from migration of radiological or hazardous constituents in 
the wastes disposed in the tailings impoundment. Migration of contaminants could result from 
infiltration of rainfall or precipitation into, and through, the wastes in the impoundment. 
However, for several reasons, the staff considers that there is little likelihood for contamination 
of the Entrada Sandstone aquifer. The tailings in the impoundment have largely consolidated 
and there is little significant free liquid remaining in the tailings to facilitate contaminant 
migration. The Shootaring Canyon site is located in a semi-arid region in which average 
precipitation is only about 7 inches per year. The 4.5 foot-thick radon barrier covering the 
emplaced wastes in the impoundment is designed to shed the precipitation that does occur in 
the region. Lastly, the waste impoundment is designed with a 2 feet thick compacted clay liner 
to prevent the migration of contaminants from the impoundment, and, as previously noted, 
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groundwater monitoring in the Entrada Sandstone aquifer over the past 20 years has never 
indicated the presence of any contaminants from the tailings impoundment. 


The continuation of a groundwater detection monitoring program will be required at the 
Shootaring Canyon site through termination of PRL's license and during subsequent long-term 
custody to provide early warning of potential seepage of contamination from the impoundment. 
In this regard, PRL has proposed the addition of three new monitoring wells to complement the 
existing wells located downgradient of the tailings impoundment perimeter. This system of 
wells should be capable of providing early detection of any seepage from the impoundment. If 
any seepage is detected in the future, appropriate corrective action will be implemented to 
address the issue. Corrective action could include enhanced groundwater monitoring to 
confirm and characterize the presence of contamination and remedial action to clean up the 
groundwater, if necessary. With the design features of the tailings impoundment provided to 
protect the groundwater and the program in place to respond to any potential for groundwater 
contamination, the staff concludes that there will be no significant impacts to the Entrada 
Sandstone aquifer. 


3.4 Radiological Impacts 


Members of the public could be potentially exposed to radiological impacts from the radioactive 
wastes disposed in the tailings impoundment. This exposure could result from releases of 
radon gas and from direct gamma radiation from the impoundment. However, the 
impoundment is designed to minimize public exposure to radon emissions and direct gamma 
radiation from the impoundment, consistent with the requirements of 10 CFR Part 40, 
Appendix A. Specifically, the impoundment design must comply with the requirements of 
Appendix A, Criterion 6(1 ), to limit releases of radon-222 to the atmosphere to levels that do not 
exceed an average release rate of 20 picocuries per square meter per second from the entire 
surface of the impoundment. Further, Criterion 6(1) specifies that the impoundment design 
must limit direct gamma exposure from the tailings or wastes to background levels and Criterion 
6(5) specifies that soils used for near surface cover of the impoundment must contain no more 
radioactivity than that of surrounding surface soils. Following the completion of construction of 
the radon barrier, Criterion 6(2) specifies that, through testing and analysis, PRL must verify 
the effectiveness of the barrier in limiting releases of radon to the levels specified in Criterion 
6(1 ). Lastly, Criterion 6(1) specifies that the impoundment design must provide reasonable 
assurance of control of radiological hazards to be effective for 1,000 years, to the extent 
reasonably achievable, and, in any case, for at least 200 years. 


Members of the public could also be potentially exposed to radiological impacts resulting from 
inadequate cleanup of soils contaminated with byproduct material (tailings wastes) or waste 
ore. In this regard, the cleanup of any contaminated soils at the Shootaring Canyon site must 
comply with the requirements in Appendix A, Criterion 6(6), to limit the residual content of 
radium-226 in the soil and the potential dose to members of the public. As a final step in the 
decommissioning of the site, PRL must perform radiation surveys to verify that the limits 
specified in Criterion 6(6) are met. Given the above requirements for the design of the 
impoundment, the cleanup of contaminated soils and wastes on the Shootaring Canyon site, 
and the performance of radiation surveys to verify the adequacy of the reclamation activities, 
the staff concludes that there will be no significant adverse radiological impacts to members of 
the public. 
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3.5 Construction Impacts 


The construction activities associated with the decommissioning and reclamation of the 
Shootaring Canyon Uranium Project are estimated to require 18 months of time but this 
schedule could be extended due to weather or other factors (e.g., worker availability). During 
these activities, there may be short-term impacts to the local ambient air quality from fugitive 
dust and vehicle exhaust emissions. Fugitive dust and vehicle exhaust emissions would result 
from excavation, grading, and hauling activities and noise from trucks and other equipment 
would probably be audible from areas within 0.3 miles of the site. PRL will minimize fugitive 
dust by spraying water on haul roads and borrow areas, where necessary. As such, given the 
relatively short duration of decommissioning and reclamation activities and the sparse 
population around the Shootaring Canyon site, the staff has concluded that there will be no 
significant adverse impacts to members of the public from construction activities. 


4.0 SUMMARY AND ENVIRONMENTAL FINDINGS 


This EA has been prepared to evaluate the environmental impacts associated with PRL's 
request to change the status of the Shootaring Canyon Uranium Project from "operational" to 
"reclamation" and to seek approval of the proposed decommissioning and reclamation plan. 
Further, this EA has been prepared to determine if an EIS is required for this action or if a 
FONSI is warranted. 


Based on the foregoing evaluation, the staff has determined that the proposed action will not 
have a significant impact on the environment. Accordingly, the staff is making a FONSI. This 
determination is supported by the following findings from the staff's evaluation: 


• Decommissioning and reclamation of the Shootaring Canyon facility will not result in any 
significant adverse impacts to regional surface water or groundwater. Additionally, a 
groundwater monitoring program will be maintained throughout site reclamation and 
following site closure to ensure that groundwater is adequately protected during long
term custody of the site. 


• The waste impoundment will be designed in accordance with the requirements of 10 
CFR Part 40, Appendix A, to provide reasonable assurance of effective control of 
radiological hazards for 1 ,000 years, to the extent reasonably achievable, and, in any 
case, for at least 200 years. 


As previously noted, a TER is being prepared along with this EA to assess the safety aspects of 
the decommissioning and reclamation plan. Based on the findings in the TER and this EA, the 
staff will determine the acceptability of PRL's request to amend Source Materials License SUA-
1371 and, correspondingly, approve the decommissioning and reclamation plan. 


5.0 CONSULTATIONS WITH AFFECTED FEDERAL AND STATE AGENCIES 


In developing this EA, the staff has consulted with representatives of the Utah State Historic 
Preservation Office, the Utah Department of Environmental Quality (UDEQ), the FWS, the U.S. 
BLM, the U.S. Environmental Protection Agency, and the U.S. National Park Service to solicit 
their views regarding potential environmental impacts from decommissioning and reclamation of 
the Shootaring Canyon Uranium Project. As noted earlier in this EA (Section 3.1 ), in February 
1999, the Utah SHPO determined that no historic properties would be impacted by 
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decommissioning and reclamation activities at Shootaring Canyon (USHS 1999). The UDEQ 
expressed concern about the adequacy of the groundwater monitoring system for the 
Shootaring Canyon Uranium Project as well as the characterization of the local groundwater 
features (UDEQ 2003). In this regard, PRL has proposed the addition of three new monitoring 
wells for the Project as well as the collection of geophysical data to better characterize the 
complex features of the local groundwater. 
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February 26, 2016 


 


Mr. Rusty Lundberg, Director Division of Radiation Control      


Utah Department of Environmental Quality 


Division of Waste Management and Radiation Control 


195 North 1950 West  


PO Box 144810 


Salt Lake City, UT 84114-4880 


Re: Radioactive Materials License UT0900480, Semi-Annual Effluent Monitoring Report 2nd Half 


2015. 


Dear Mr. Lundberg; 


As required by Radioactive Materials License UT0900480 License Condition 12.2, Uranium One is 


submitting the 2nd Half 2015 Report (July 1, 2015 through December 31, 2015) Semi-Annual Effluent 


Monitoring for the Shootaring Canyon Mill.  Results of all effluent monitoring data is reported in 


accordance with the requirements of 10 CFR 40.65 incorporated by reference in UAD R313-24-3 and 


UAC R313-17-2.   


I certify under penalty of law that this document and all attachments were prepared under my direct 


supervision in accordance with a system designed to assure that qualified personnel properly gather and 


evaluate the information submitted.  Based on my inquiry of the persons who manage the system, or those 


persons directly responsible for gathering the information, the information submitted is, to the best of my 


knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 


submitting false information, including the possibility of fine and imprisonment for knowing violations. 


Should you have any questions in regards to this matter, please contact me at (480) 288-6532 or e-mail at 


josh.bleak@gmail.com 


 


Sincerely, 


 


 
 


Josh Bleak 


President 


Anfield Resources Holding Corp. 


Shootaring Canyon Mill 


 


cc: Phil Goble (UDEQ\DRC) 


 Mill file  
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1.0   INTRODUCTION 


The following Effluent Monitoring Report is presented to comply with Utah Department of 
Environmental Quality, Division of Radiation Control requirements (UAC R313-24-3), 10 
CFR 40.65, and License Conditions 11.3 and 12.2 of Radioactive Material License 
#UT0900480.  The current Licensee is Uranium One Americas, Inc. 
 
The sampling data represent the period from July 1, 2015 through December 31, 2015 for the 
Shootaring Canyon Mill.  License requirements reflect the current standby status of the mill.   
 
2.0   AIR SAMPLING 


The license requires one 20-hour to 24-hour sampling period each calendar quarter with the 
filters composited and analyzed for U-nat and Ra-226 on a semi-annual basis (License 
Condition 11.2, Table 5.5-8).  The dates of collection during the second half of 2015 were 
September 29th through September 30th and November 16th through November 17th.  The 
sampler (AP-3) is located downwind of the tailings facility.  Supporting documentation for 
this report is attached as Exhibit A. 
 
The samples were obtained using a Graseby/GMW high volume air particulate sampler with 
an average flow rate of 51.6 cubic feet per minute (cfm).  The sampler flow indicator was 
calibrated prior to each quarterly sampling period using a series of orifice plates and 
amanometer filled with 1.0 specific gravity Dwyer fluorescein green concentrate.  The 
manometer readings were converted to actual flow rates using a standard calibration curve.  
A graph of actual flow rate versus indicated flow rate was constructed.  The actual flow rate 
for the sampling period was taken from the graph.  The flow rate was multiplied by the elapsed 
time to obtain the volume of air sampled for each of the two sampling periods.  The volumes 
were added to obtain the total semi-annual sample volume.   
 
The total volume sampled for the two quarterly periods was 4.25 x 109 ml.  The average flow 
rate was 1.46 x 106 ml/minute (51.6 cfm).  The total sampling time was 2916 minutes (48.6 
hours).   
 
The results of the sample analyses are given in the following table: 
 


Air Sample Composite Results 
Radionuclide Concentration 


(µCi/ml) 
Error Estimate 


(µCi/ml) 
Lower Limit of 


Detection 
(µCi/ml) 


% Effluent 
Concentration 


Limit 
U-nat 8.10 x 10-17 N/A 1.59 x 10-18 0.1 


Ra-226 7.50 x 10-17 3.3 x 10-17 6.00 x 10-17 0.008 
 


 
3.0   SUPPLEMENTAL NOTES 


a.   The % Effluent Concentration Limit column for the air sample results refers to the 10 CFR 
20, Appendix B, Table 2, Effluent Concentration Limits for unrestricted areas. 







 


Shootaring Canyon Mill   2 of 3 2nd Half 2015 Effluent Monitoring Report 
  February 2016 


 


 
Nuclide Effluent Concentration Limit 


for Air 
(µCi/ml) 


Effluent Concentration Limit 
for Water 
(µCi/ml) 


U-nat, Class Y 9 x 10-14 3 x 10-7 
Ra-226 9 x 10-13 6 x 10-8 


 
b.   The airborne particulate sampler is operated for a minimum of 20 hours (1200 minutes) each 


calendar quarter.  The two quarterly samples are digested together for a total semi-annual 
analysis. 


 
c.   The filters were analyzed by ALS located in Fort Collins, Colorado.  The laboratory reports 


concentrations, estimated uncertainties, lower limit of detection, and percent of the Effluent 
Concentration Limit.  Error limits (uncertainties) for Ra-226 were 0.14 pCi/filter (3.30 x10-17 
µCi/ml) for the second half 2015 air sample results.  Error limits are not reported for U-nat 
analyses.   


 
4.0   GROUNDWATER MONITORING WELLS 


 
The radioactive materials license condition 11.3A requires the following wells to be sampled 
on a semi-annual basis:  RM-1, RM-2R, RM-7, RM-12, RM-14, RM-18, and RM-19.  RM-1 
and RM-12 are the up gradient monitoring wells and represent the site background.  Uranium 
One has voluntarily sampled wells RM-8 and RM-20 and reported these data semi-annually.  
Quarterly samples are collected as part of the on-going accelerated background monitoring 
program as per Ground Water Quality Discharge Permit UGW170003.  Groundwater samples 
are collected from monitoring wells following the Groundwater Quality Assurance Plan for 
the site.   
 
Third quarter 2015 groundwater sampling was performed on August 10th.  Fourth quarter 2015 
groundwater sampling was performed on October 19th. 
 
License Condition 11.3 B references the standards in the Utah Administrative Code (UAC) 
R313-24-4.  This section of the UAC references the Code of Federal Regulations (CFR), 
specifically 10 CFR Part 40, Appendix A but explicitly replaces Criterion 5B(1) through 5H, 
which includes the ground water protection standards, with the ground water standards in 
UAC R317-6.  No constituents in the approved monitoring program exceeded any of the 
Ground Water Quality Standards in Table 1 of the Ground Water Discharge Permit (R317-6-
2) in the second half of 2015.  Results of the ground water sample analyses will be submitted 
with the Semi-Annual Ground Water Monitoring report under separate cover. 
 
5.0   DISCUSSION OF RESULTS 


 
No airborne effluent concentration limits or groundwater threshold values were exceeded in 
the second half of 2015.  A review of current and past data does not reveal any confirmed 
trends as results are near analytical lower limits of detection and currently <1% of the effluent 
concentration limits listed in 10 CFR 20, Appendix B Table 2 for air and groundwater limits 
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are within the magnitude of the random variations that have been historically observed in the 
ground water data. 
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LJ.Jramur~one 


investing In ~r energy 


URANIUM ONE U.S.A. 
ENVIRONMENTAL MON trORING PROGRAM 
STANDARD OPERATIN< PROCEDURES 
SHOOTARING MILL SIT SOP EP-4 


High-Volume Air Sampler Calibration Form 


Date: q /;~C) /I} By: £ ~ n :t \ Sampling Station: A,..?- ) · ~ l >-00 ~ 
Temperature 7 ~ Barometric Pressure: _ _ ___ _ __ _ 


Remarks: 


FR )P Indicated Inches (H20) Actual CFM 


) ~~ :A ,CJrr 


7 ~B 3 .c) 


3L-/ 
c 


I c ~ Lf ~;1 I 


:s 30 5. {) rt 


18 LfD 5.8 


Note: Use w orifice calibration curve to trans Ia e inches of water into actual CFM. Plot indicated versus 
actuaiiJ>oints on graph paper, interpolate a straight line through the points, and use this line to get the 
actuatlflow rate during sampling from the walue on the flow recorder chart paper. 


CFM = cubic pot/feet per minute 
FROP = flow leducer orifice plate 


H20 =rw~a~te~r~---------=~-4~-------~~----------, 
Time Minutes 


Start 
End q:(ti 71799.~ 
Total 


Revision No. 10 10 9/18/08 











URANIUM ONE U.S.A. 
ENVIRONMENTAL MONITORING PROGRAM 
STANDARD OPERATING PROCEDURES 
SHOOTARING MILL SITE 


High-Volume Air Sampler Calibration Form 


SOP EP- 4 


Date: IlL!&/ l <;""" 
0 


By: ~ Sampling Station:g~ ;:) 


Temperature: 7"0 Barometric Pressure: __ ~---r~'---------


Remarks: __ ~~~---------------------------------------------------------


FROP Indicated Inches W20) Actual CFM 


5 Q;z 2~3 
? 28 3.3 


JD 3~ tf,-
l3 sf? s.s-
l~ )/0 (JS 


Note: Use an onfice calibratiOn curve to trans late mches of water into actual CFM. Plot ind1cated versus 
actual points on graph paper, interpolate a straight line through the points, and use this line to get the 
actual flow rate during sampling from the value on the flow recorder chart paper. 


CFM = cubic foot/feet per minute 
FROP = flow reducer orifice plate 


I H20=~w~a~te~r _ _ _ ______ ~---------~----------~ 


I 
•I 


....... . . 


Revision No. 10 10 9/18/08 


·' 
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Uranium One Americas Inc. Shootaring Canyon Mill
Radioparticulate Monitoring


Station AP-3: Q3 and Q4, 2015


                    Q3
Indicated    Inches     Actual
  (CFM)        H20       (CFM)
     22     2.0           24
     28     3.0           29.5  
     34            4.2           35.5
     36            5.0           39
     40            5.8           42


                   Q4
Indicated    Inches     Actual
  (CFM)        H20       (CFM)
     22            2.3           25.5
     28            3.3           31
     35            4.5           36.5
     38            5.5           40.5
     40            6.5           44.2


   2.0      3.0          4.2      5.0    5.8
2.3       3.3          4.5       5.5       6.5


42


35.5


29.5


24


44.2


40.5


36.5


31


39


25.5







URANIUM ONE - SHOOTARING CANYON MILL
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Shootaring Canyon Mill
AP-3 Air Particulate High Vol Monitoring Station
2nd Half 2015


Q3, 2015 (Sept 29-30, 2015)
Linear equation


Measured Chart Flow: 49.0 cfm
Actual Flow 50.4 cfm


Q4, 2015 (Nov 16-17, 2015)
Linear equation


y = 0.9878x + 2.3495
Measured Chart Flow: 51.0 cfm


Actual Flow 52.7 cfm 51.6 Average total flow


Quarter Date
Flow Rate


(cfm)
Duration


(min)
Volume


(ml)
Q3 9/29-30/2015 50.4 1,468.0       2.09E+09


y = 1.025x + 0.175


Q3 9/29 30/2015 50.4 1,468.0       2.09E+09
Q4 11/16-17/2015 52.7 1,448.0       2.16E+09


2,916.00     4.25E+09 Total


ALS Work Order: 1512102


Parameter pCi/filter1 pCi/ml uCi/ml Comment
Unat 0.3 8.1E-11 8.10E-17


Reporting Limit 0.01 1.6E-12 1.59E-18 Meets NRC Reg Guide 4.14 requirement of 1E-16 uCi/ml
Effluent Limit -- -- 9.00E-14 10 CFR 20, Appendix B, Table 2, Effluent Concentration Limits for unrestricted areas.


% of Effluent Limit 0.1%


Ra-226 0.32 7.5E-11 7.50E-17
Precision (+/-) 0.14 3.3E-11 3.30E-17


MDC 0.12 2.82E-11 2.80E-17 Meets NRC Reg Guide 4.14 requirement of 1E-16 uCi/ml
Effluent Limit -- -- 9.00E-13 10 CFR 20, Appendix B, Table 2, Effluent Concentration Limits for unrestricted areas.


% of Effluent Limit 0.008%


1  Unat analytical results in µCi/filter have been converted to pCi/filter using the specific activty value o 0.677 pCi/µg.







1512102


Scott Schierman


Thursday, December 31, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.798


One filter sample was received from Uranium One, on 12/7/2015.  The sample was scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Metals
Radium-226


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS Environmental – Fort Collins is accredited by the following accreditation bodies for 
various testing scopes in accordance with requirements of each accreditation body. All 
testing is performed under the laboratory management system, which is maintained to 
meet these requirement and regulations. Please contact the laboratory or accreditation 
body for the current scope testing parameters. 
 
 


ALS Environmental – Fort Collins 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Louisiana (LA) 05057 
Maryland (MD) 285 
Missouri (MO) 175 
Nebraska(NE) NE-OS-24-13 
Nevada (NV) CO000782008A 
New York (NY) 12036 
North Dakota (ND) R-057 
Oklahoma (OK) 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington (WA) C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1512102 
 
Metals: 
The sample was analyzed following SW-846, 3rd Edition procedures.  Analysis by ICPMS followed 
method 6020A and the current revision of SOP 827.   
 
All acceptance criteria were met. 
 
 
Radium-226: 
The sample was prepared and analyzed according to the current revision of SOP 783. 
 
All acceptance criteria were met. 
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OrderNum: 1512102


Client Name: Uranium One


Client Project Name: Shootaring Mill


Client Project Number:


Client PO Number:


Lab Sample 


Number


Client Sample 


Number


Matrix Date 


Collected


Time 


Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1512102-1AP3 FILTER 16-Nov-15


Page 1 of 1 Thursday, December 31, 2015Date Printed:


LIMS Version:  6.798


ALS Environmental -- FC
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A 
ALS Laboratory Group 
225 Commerce Drive, Fort Collins, Colorado 80524 
TF: (800)443-1511 PH: (970)490-1511 FX: (970)490-1522 


Chain-of-Custody 


sAMPLER ISQ,\{~ "\-~oc...\L 
Form 202r8 


DATE I l/- -~ b_ -1-5 


WORK ORDER 
# 


PAGE 


1012/ 0<. 


J ol 


PROJECT NAME Is;'{\ (l ~ 't h ~ \'t\ I \\ SITEID TURNAROUND DISPOSAL I By Lab or Return to Client 


PROJECT No. I ~ EDDFORMAT 


PURCHASE ORDER 


COMPANY NAME I\ lfC\1\~V,,'f\. 0 }\ f lb. ifL 1 BILL TO COMPANY lvm'l\. \ \)..i"'\ w t i±.m._. 
SENDREPORTTO lStl~ Q.~ ""-;~'{' '{\}\/\(}'(\\I INVOICEATTNTO I (\}.('.~ :-\-. ~\..1~ \:,\-e. 


ADDRESS 


CITY /STATE/ZIP 
----+-~~~~--~~~~~~~--------~~~--~~~--~=-~~~ ~ 
PHONE 


FAX ~ 
E-MAIL SLo \t- · ~ £~ ~ ,' t,(" ll\t1 tJ (q) tJJrfi i l.i-.. \ .lbi!AIL 


::_::) 


*Time Zone (Circle): EST CST MST PST Matrix: 0 =oil S =soil NS =non-soil solid W =water L =liquid E =extract F =filter 


For metals or anions, please detail analytes below. 


Comments: I QC PACKAGE (check below) ! RELINQUISHED BY 


LEVEL II (Standard QC) I RECEIVED BY 


LEVEL Ill (Std QC +forms) RELINQUISHED BY 


LEVEL IV (Std ac +forms + I 


raw data) RECEIVED BY 


RELINQUISHED BY 


Preservative Key: 1-HCI 2-HN03 3-H2S04 4-NaOH 5-NaHS04 ?-Other 8-4 degrees C 9-5035 RECEIVED BY 


r
d 


~ 


SIGNATURE PRINTED NAME DATE TIME 
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ALS Environmental- Fort Collins 
CONDITION OF SAMPLE UPON RECEIPT FORM 


WorkorderNo: l S"/ Z-1 OZ... Client: J (' 4"1; L< 0 


'\"l\ .... Project Manager t'-~'- Initials· /ZL..)t Date· } Z .. J7 / I s-
1. Does this project require any special handling in addition to standard ALS procedures? YES @) 
2. Are custody seals on shipping containers intact? ~ YES NO 


3. Are Custody seals on sample containers intact? ~oN_9 YES NO 


4. Is there a COC (Chain-of-Custody) present or other representative documents? @[) NO 


5. Are the COC and bottle labels complete and legible? <ffS: NO 


6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. of 
NO g 


containers, matrix, requested analyses, etc.) 
" 


ll1-t 12n~ 
7. Were airbills I shipping documents present and/or removable? ~ROP~ )@) NO 


s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) cN2A) YES NO 


9. Are all aqueous non-preserved samples pH 4-9? ~ YES NO 


10. Is there sufficient sample for the requested analyses? @) NO 


11. Were all samples placed in the proper containers for the requested analyses? ~ NO 


12. Are all samples within holding times for the requested analyses? @) NO 


13. Were all sample containers received intact? (not broken or leaking, etc.) (E:s NO 


14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) 


~ YES NO 
headspace free? Size ofbubble: __ < green pea __ > green pea 


15. Do any water samples contain sediment? Amount B YES NO 
Amount of sediment: __ dusting --moderate __ heavy 


16. Were the samples shipped on ice? YES ~ 
17. Were cooler temperatures measured at O.l-6.0°C? IR gun used*: #2 #4 IGRAo ) 


..!lli.L.¥-"" YES NO 


Cooler#: ( 
Temperature eq: 4tJLj 


No. of custody seals on cooler: 0 
DOT Survey 


External 11Rihr reading: I ( Acceptance 
Information 


Background 11Rihr reading: I & . 
Were external11Rihr readings:'> two times background and within DOT acceptance criteria? ~/NO INA (If no, see Form 008.) 


Additional Information: PROVIDE DETAJLS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #I AND #16. 


If applicable, was the client contacted? YES I NO I f!!j _,_ ______________ Date/Time: _____ _ 


Project Manager Signature I Date: 


Form 20lr24.xls (06/04/2012) 
*IR Gun #2: Oakton, SN 29922500201-0066 
*IR Gun #4: Oakton, SN 2372220101-0002 


Page 1 of_! 
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Project:  Shootaring Mill


Sample ID: AP3


Collection Date: 11/16/2015 


Matrix: FILTER


Analyses Result Qual Units Date Analyzed


Report 


Limit


Client: Uranium One


Work Order: 1512102


Dilution 


Factor


Lab ID: 1512102-1


ALS Environmental -- FC


Date: 31-Dec-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ICPMS METALS SW6020 PrepBy: BASPrep Date: 12/29/2015
URANIUM 12/31/2015 02:530.01 UG/sample 100.51 0.0054


RADIUM-226 BY RADON EMANATION - METHOD 903.1 PAI 783 PrepBy: ECPPrep Date: 12/15/2015
Ra-226 12/28/2015 14:360.12 pCi/sample NA0.32  (+/- 0.14)
   Carr: BARIUM 12/28/2015 14:3640-110 %REC DL = N


AR Page 1 of  2LIMS Version:  6.798


ALS Environmental -- FC
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Project:  Shootaring Mill


Sample ID: AP3


Collection Date: 11/16/2015 


Matrix: FILTER


Analyses Result Qual Units Date Analyzed


Report 


Limit


Client: Uranium One


Work Order: 1512102


Dilution 


Factor


Lab ID: 1512102-1


ALS Environmental -- FC


Date: 31-Dec-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


Explanation of Qualifiers


Radiochemistry:


U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.


Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42


* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.


# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.


G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.


H - LCS Recovery above upper control limit.


P - LCS, Matrix Spike Recovery within control limits.


N - Matrix Spike Recovery outside control limits


NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 


MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported


         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:


B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.


U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.


N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 


duplicate fail and the native sample concentration is less than four times the spike added concentration.


Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.


* - Duplicate analysis (relative percent difference) not within control limits.


Organics:


U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.


B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).


A - A tentatively identified compound is a suspected aldol-condensation product.


X - The analyte was diluted below an accurate quantitation level.


* - The spike recovery is equal to or outside the control criteria used.  


+ - The relative percent difference (RPD) equals or exceeds the control criteria.  


G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.


D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.


4 - A pattern resembling JP-4 was detected in this sample.


5 - A pattern resembling JP-5 was detected in this sample.


H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.


L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.


Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 


- gasoline


- JP-8


- diesel


- mineral spirits


- motor oil


- Stoddard solvent


- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.


AR Page 2 of  2LIMS Version:  6.798


ALS Environmental -- FC
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ALS Environmental -- FC 12/31/2015 2:13Date:


Project:  Shootaring Mill


Client: Uranium One


Work Order: 1512102


QC BATCH REPORT


Batch ID: RE151215-1-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation 


Qual


Analysis Date: 12/28/2015 14:36


Prep Date: 12/15/2015


Analyte Result %REC


Units: pCi/sample


ReportLimit


Client ID:


LCS


Run ID: RE151215-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: RE151215-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P48.48Ra-226 98.8 57-1260.347.9  (+/- 8.8)


Qual


Analysis Date: 12/28/2015 14:50


Prep Date: 12/15/2015


Analyte Result %REC


Units: pCi/sample


ReportLimit


Client ID:


LCSD


Run ID: RE151215-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: RE151215-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P47.948.48Ra-226 107 57-126 2.10.3 0.351.9  (+/- 9.5)


Qual


Analysis Date: 12/28/2015 14:36


Prep Date: 12/15/2015


Analyte Result %REC


Units: pCi/sample


ReportLimit


Client ID:


MB


Run ID: RE151215-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: RE151215-1


DER 
Ref DER


DER 
Limit


Decision
 Level


URa-226 0.141-0.012  (+/- 0.062)


The following samples were analyzed in this batch: 1512102-1


QC Page: 1 of  2


LIMS Version:  6.798


ALS Environmental -- FC
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Project:  Shootaring Mill


Client: Uranium One


Work Order: 1512102


QC BATCH REPORT


Batch ID: IP151229-11-1 Instrument ID ICPMS2 Method: SW6020


Qual


Analysis Date: 12/31/2015 02:49


Prep Date: 12/29/2015


Analyte Result %REC


Units: UG/sample


ReportLimit


Client ID:


MB


Run ID: IM151230-10A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP151229-11


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JURANIUM 0.010.006


The following samples were analyzed in this batch: 1512102-1


QC Page: 2 of  2


LIMS Version:  6.798


ALS Environmental -- FC
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1. Samples in work order 1512102 consisted oflarge glass fiber filters to be analyzed for Ra226 
and U by ICP-MS. The samples were placed into plastic cups and digested by adding 50 mL 
nitric acid, and 50 mL hydrochloric acid. At this time a MB was created. After drying the 
digestions on the hotblock, 10 ml nitric acid and -90 ml DI water were added. The samples 
were filtered through fluted qualitative filter paper and brought to a volume of I 00 mL with 
DI water. Samples were then split for appropriate tests. 


2. The digestate is a common solution for multiple analyses. Tracing and spiking was performed 
after the appropriate aliquot was taken from the common digestate for the analysis of Ra-226 
and U. This reduces the potential for interferences caused by the different matrices used in 
the tracing and spiking solutions. 


3. Per project manager, aliquots were taken as listed below. 
U 5 ml or .05 sample equivalent 
Ra226 95 ml or .95 sample equivalent 


The following equation was used to calculate the filter equivalent: 


Sample Equivalent (x) = (Digestate volume taken for analysis) 
(Total volume of digestate) 
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Sample Condition Form (Solids) 


Analyst: B""cJ . 


Analysis Date: \J..-]15lt5 Method: ~ ll.:C 1f'() 
Sample Condition (Visual Appearance of Analvsis Aliauot at Time of Prep) . 


Work Sample Dry/WeV 
Order ID Moist Texture Remarks 


[SI2-J0'2- J O'f'/ IJA ~ 1ax0e '0 lass .Piberfi Hers- J,·g-ested 
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1:\0prtns\RADIFORMS\sample condition form (solids) 








 


  Anfield Resources, Inc. 
 3346 West Guadalupe Road 


  Apache Junction, AZ 85120 
www.Anfieldresources.com 


 


February 26, 2016 
 
 
Mr. Rusty Lundberg, Director Division of Radiation Control      
Utah Department of Environmental Quality 
Division of Waste Management and Radiation Control 
195 North 1950 West  
PO Box 144810 
Salt Lake City, UT 84114-4880 


Re:  Radioactive Materials License UT0900480 & Ground Water Discharge Permit 
UGW170003; Annual Ground Water Monitoring Report, 2015. 


 


Dear Mr. Lundberg: 


As required by Radioactive Materials License UT0900480 conditions 11.2, 11.3 and 12.2 and 
Ground Water Discharge Permit No. UGW170003, Uranium One submits 2 copies of the 
Shootaring Canyon Mill Annual Ground Water Monitoring Report – 2015.  This report covers 
the monitoring period of January 1, 2015 to December 31, 2015.   This submittal includes the 
detailed QA evaluation of the field and laboratory data.  Based on this evaluation, some data 
have been qualified or rejected.  Corrective actions based on the QA findings have been 
identified and implemented.  


As per section 5.2 of the approved QAP, third party laboratories certified by the State of Utah 
have been used to assess the accuracy and precision of the primary laboratory.  The results of 
these split sample tests are included in this report.  Uranium One believes that this report, in 
association with the proposed corrective actions, meet the requirements of Radioactive Materials 
License UT0900480, Ground Water Discharge Permit No. UGW170003 and the approved 
Quality Assurance Plan. 


I certify under penalty of law that this document and all attachments were prepared under my 
direct supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted.  Based on my inquiry of the persons who 
manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I 
am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 







 


  Anfield Resources, Inc. 
 3346 West Guadalupe Road 


  Apache Junction, AZ 85120 
www.Anfieldresources.com 


 


 


Should you have any questions in regards to this matter, please contact me at (480) 288-6532 or 
e-mail at josh.bleak@gmail.com 


Sincerely, 


 
 
Josh Bleak 
President 
Anfield Resources Holding Corp. 
Shootaring Canyon Mill 
 
cc: Phil Goble (UDEQ\DRC) 
 Mill file  
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SHOOTARING CANYON MILL  
ANNUAL GROUNDWATER 


MONITORING REPORT 
2015 


 
Radioactive Materials License #UT0900480 


Groundwater Discharge Permit # UGW170003 
 
 
 
 
 
 
 


 


FEBRUARY 2016 
 
 
 
 
 
 
 


Submitted by 
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1.0! TECHNICAL SUMMARY 


1.1! Introduction 


This report presents the groundwater monitoring results for the Shootaring Canyon Mill site for the year 
2015.  This submittal is intended to fulfill the requirements of Groundwater Discharge Permit 
UGW170003 (the Permit) Section 1.G.1 and 1.G.2.  By agreement with the Utah Department of 
Environmental Quality, the groundwater quality monitoring data required by Radioactive Materials 
License (RML) UT 0900480 for the Semi-Annual Effluent Monitoring Report have been included in this 
document to eliminate redundancy of data reporting. 
 
The RML and Permit were in the possession of Uranium One Americas, Inc. until January 29, 2016, at 
which time the RML and Permit were transferred to Anfield Resources, Inc.  
 
Groundwater monitoring at the Shootaring Canyon Mill site is currently focused on collection of baseline 
data to develop intra-well statistics for development of long-term site-specific compliance water quality 
criteria.  An application for an amendment to the Radioactive Materials License UT 0900480 and, 
concurrently, a revision to the Groundwater Discharge Permit (GWDP), has been submitted to license 
resumption of full operational status for the mill, which includes construction and operation of a new 
tailings disposal facility that meets Best Available Technology requirements.  This license amendment 
and Permit revision process is on-going and, as confirmed by a letter from the Utah Division of Radiation 
Control (DRC) dated January 14, 2009, the Ground Water Discharge Permit is currently administratively 
extended and active pending completion of the ongoing application process or notification otherwise by 
the Executive Secretary.   
 
On May 31, 2013, Uranium One submitted a renewal application for Groundwater Discharge Permit 
UGW 170003.  This renewal application contained the Shootaring Canyon Mill Background Groundwater 
Quality Report including statistical analyses of the groundwater quality data.  In December 2013, 
Uranium One received comments from UDEQ/DRC on the documents submitted as part of the renewal 
application for the GWDP.  Following a conference call in January 2014, the UDEQ/DRC requested that 
Uranium One provide additional information on the manner in which statistical analysis was conducted. 
Uranium One submitted an amended Shootaring Canyon Mill Background Groundwater Quality Report 
to UDEQ/DRC, which remains under review.   
 
1.2! Site and Well Locations  


Figure 1-1 presents the location of the Shootaring Canyon Mill site within the State of Utah. This figure 
shows the location of Lake Powell, Bullfrog and Ticaboo with respect to the Shootaring Canyon Mill site. 
Figure 1-2 presents mapping of the Shootaring Canyon Mill site, which is located 2.5 miles north of 
Ticaboo, Utah. The Bullfrog Marina is located 14 miles south of this site, while Hanksville, Utah is 
located 56 miles by road north of the project. Figure 1-2 shows the location of the Shootaring Canyon 
Mill Tailings Dam, the cross valley berm, the location of the existing Shootaring Canyon Mill tailings, 
and the locations of existing and historical monitoring wells at this site. 
 
The climate is semi-arid in the vicinity of the site with an average elevation of approximately 4,500 ft and 
rocky terrain. Winds are normally light to moderate and average annual precipitation is estimated to be 
between 5 and 7 inches at the site. 
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2.0! GROUNDWATER MONITORING PROGRAM 


Groundwater monitoring at the Shootaring Canyon Mill site is conducted in compliance with the Utah 
Department of Environmental Quality’s Groundwater Quality Discharge Permit (the Permit) 
UGW170003 as well as the Utah Radioactive Material License UT0900480. The required monitoring 
wells are identified in Permit Section I.E.1.b.  Table 2-1 presents pertinent data relative to well sampling 
and lists the wells that were included in this monitoring for 2015 as well as historical wells and 
piezometers either abandoned or not currently within the required monitoring program. This table also 
indicates the type of data collected for each well, whether it is water-level measurement and/or water-
quality sampling.  Figure 1-2 shows the locations of the wells in the perched water zone and the Entrada 
aquifer wells. This figure also shows which wells were abandoned in 2003.  
 
The groundwater monitoring program is currently focused on collection of baseline data from the 
uppermost aquifer to develop intra-well statistics for development of long-term compliance water quality 
criteria as per Permit Section I.E.1.d.ii.A.  The background monitoring program was adjusted in 2004 
with concurrence by the NRC and the State of Utah due to the abandonment of wells near the Shootaring 
Canyon Mill Dam and the addition of the new wells near the cross valley berm. The results of the 
background monitoring program and proposed site groundwater protection limits are under review as part 
of the Groundwater Discharge Permit renewal. 
 
Table 2-2 presents the water quality parameters required by Permit Condition I.C, Table 1 and included in 
the approved Groundwater Quality Assurance Plan (QAP) as Table 3. This table also provides the 
corresponding Utah Groundwater Quality Standards (GWQS) as stated in Utah Administrative Code 
R317-6-2. During the accelerated background groundwater monitoring program, the Utah GWQS are the 
applicable groundwater protection standards. 
 
The parameter gross alpha (adjusted, minus radon and uranium), which is not identified in the Permit 
Table 1, was added after consultation with Utah DRC to ensure that baseline data for this parameter was 
collected to develop water quality statistics in compliance with Permit Section I.C, Table 2.  Groundwater 
quality samples are collected voluntarily from Wells RM8 and RM20 although water level measurements 
are the only required sampling parameters for these wells. 
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3.0! GEOLOGIC AND TAILING CONDITIONS AND WELL COMPLETIONS 


3.1! Geologic Setting 


The geologic setting at the Shootaring Canyon Mill site was presented in Hydro-Engineering, LLC 
(1998).  The hydrogeologic cross sections from the Hydro-Engineering report were developed with the 
aid of neutron borehole geophysical logs, which are reproduced in this Annual Groundwater Monitoring 
Report. Figure 1-2 presents the locations of these cross sections. The neutron logs are printed with two 
different scales to better illustrate the variations below the water table. The two scales for Wells RM6 and 
RM12 are slightly different than those for the remainder of the logs. Some lower permeability sandstone 
lenses were interpreted from the neutron logs and are shown with a magenta cross hatch pattern on the 
three cross sections.  The well completion intervals were added to the cross sections with a short black 
horizontal line pattern in the slotted interval of the casing or in the open hole.   
 
Figure 3-1 shows the geologic cross section 1-1’ which roughly follows the base of the main tailings dam 
from west to east.  Wells RM11 and RM13 on Figure 3-1 were deepened after the 1998 report. Their 
original depths are shown on the cross section along with their present total depth. Figure 3-2 shows the 
geologic cross section 2-2’ which runs north from the southwest corner of the tailings facility up to the 
cross valley berm at Well RM14 and then east across the toe of the cross valley berm to Wells RM2 and 
RM2R.  Figure 3-3 presents the geologic cross section 3-3’, which runs from the Shootaring Canyon Mill 
Dam through the cross valley berm to the two up-gradient Wells RM1 and RM12.  
 
Locally, thin layers of surface alluvial material, wind blown sands and fluvial sands and gravels, cover the 
Entrada Sandstone.  It should be noted that this alluvial material contains clasts of the Salt Wash member 
of the Morrison Formation, which is the uranium bearing strata in the area.  The Entrada Sandstone, a 
member of the San Rafael Group, is regionally extensive and is a relatively uniform fine grained 
sandstone with some thin layers of shale and siltstone that ranges from 400 feet to 500 feet in thickness in 
the Tailings Storage Facility area. The uppermost aquifer in the project area is unconfined and hosted by 
the Entrada Sandstone.   
 
The Entrada Sandstone is underlain by the Carmel Formation, which consists of shale and siltstone beds, 
is approximately 160 feet thick in the project area and acts as a regional aquitard.  The Navajo Sandstone 
underlies the Carmel Formation and is approximately 800 feet thick in the project area.  The groundwater 
in the underlying Navajo Sandstone aquifer exhibits a difference in potentiometric head of more than 200 
feet relative to the Entrada Sandstone aquifer, which is indicative of the effectiveness of the Carmel 
aquitard (Hydro-Engineering, 1998). 
 
3.2! Well Completions 


Table 3-2 presents a basic well data table for the Shootaring Canyon Mill wells. No new wells have been 
added since installation of five wells in 2003 (RM18, RM19, RM20, RM21, and RM22). The three 
tailings piezometers (T-4, T-5, and T-6) installed in 2002 have remained dry except for limited temporary 
saturation during higher precipitation periods in 2005 and 2006. Sixteen of the Shootaring Canyon Mill 
monitoring wells were abandoned in late 2003 in preparation for removal of Shootaring Canyon Mill 
Dam.  
 
Wells RM1, RM2, RM2R, RM3, RM4, RM5, RM6, RM7 through RM20, OW1A, and OW2 are 
completed in the Entrada aquifer. Wells RM8, RM9, RM21 and RM22 were completed at shallow depths 
in the Entrada Sandstone in an attempt to characterize a localized perched water zone.  Only RM8 and 
RM9 encountered saturated conditions.  RM21 and RM22 (which are located directly adjacent to wells 
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RM18 and RM19, respectively) did not intersect a low permeability zone or perched water condition and 
remain dry.   
 
Wells WW1, WW2, OW1B and OW3 are completed in the Navajo aquifer while Well OW4 is completed 
across the Carmel aquitard and Entrada Sandstone contact. PZ1 through PZ3 are Shootaring Canyon Mill 
Dam piezometers while Wells T4 through T6 are completed in the tailings.  Wells T4 through T6 in the 
tailings have remained dry except during 2005 and 2006 when approximately one foot of water was 
measured in the bottom of Well T4.   These data demonstrate the drained nature of the existing tailings. 
 
Wells RM8 and RM20 are used to evaluate the vertical gradient between the perched water zone (RM8) 
and the Entrada aquifer (RM20) as per Section I.E.1.d.i of the Groundwater Discharge Permit. Figure 1-2 
shows the locations of the monitoring and abandoned wells at the Shootaring Canyon Mill site. Figure 3-4 
presents the measured water level elevations for the current monitoring program wells through time.   
Figure 3-5 shows the uniformity of the gradient in the current piezometric surface for the Entrada aquifer 
under the tailings area.  
 
3.3! Tailings Conditions 


Approximately 25,000 cubic yards (cy) of tailings are currently present at the site and were developed 
during the 3 month test start up of the mill in 1984. The existing tailings disposal facility also contains 
approximately 12,600 cy of 11.e.(2) byproduct material from the clean up of the Hanksville ore buying 
station and the Hydro-Jet Plant (Tailings Reclamation and Decommissioning Plan for the Shootaring 
Canyon Uranium Project, Hydro-Engineering, December 2005).  These materials are currently located on 
the tailings disposal facility clay liner and covered with an interim cover of native soils to control and 
stabilize the tailings and to limit the amount of radon flux to no more than 20 pCi/m2-sec. The current 
tailings conditions are presented in the Tailings Reclamation Plan (see Hydro-Engineering, 2005). Figure 
3-3, which presents the geologic cross section 3-3’, shows the present land surface and associated features 
in the area of the existing tailings. The clay liner, which is 2 feet thick, was placed in the tailings cell area 
prior to the deposition of tailings. Figure 1-2 shows the limits of the existing tailings. 
 
A perforated underdrain pipe system bedded in a sandy material was installed on top of the clay liner. The 
underdrain system is connected to a drain sump on the downstream side of the cross valley berm. Figure 
3-6 shows the location of the underdrain pipes, sump and lined evaporation pond. This figure also shows 
the location of the three tailings wells (T4, T5, and T6) that were installed in 2002. Water that infiltrates 
in this area enters the perforated pipes and drains to the sump. Water from the sump is pumped back to 
the tailings disposal cell into a HDPE lined evaporation pond located on top of the existing clay liner.  
Figure 3-7 shows the location of the entire drainage area to the cross valley berm.  
 
Though not required by the permit, water quality samples from the tailings sump were collected quarterly 
prior to 2009, no tailings sump samples were collected between 2008 and 2012.  The tailings sump was 
sampled in August 2015.  The analyses of the water quality from the underdrain system have been 
reported in the previous annual reports and are included in tabular form in Attachment B of this report.  
Concentrations of TDS, chloride, fluoride, nitrate+nitrite, arsenic, mercury, lead, molybdenum, selenium, 
uranium and sulfate are elevated in the tailings sump water samples with respect to the uppermost aquifer.  
Concentrations of the remainder of the constituents are relatively low in the tailings sump water. 
Groundwater monitoring of the down gradient wells, RM7, RM18 and RM19, indicates that this high 
TDS water has not affected the groundwater system at the site. Therefore, the clay liner has been effective 
in containing the underdrain water and preventing it from entering the Entrada aquifer.  
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4.0! GROUNDWATER FLOW 


4.1! Entrada Sandstone Aquifer 


Groundwater of the upper most aquifer in the project area is hosted by the Entrada Sandstone and is first 
encountered at depths ranging from approximately 150 to 200 feet below ground surface.  The uppermost 
aquifer is unconfined in the project area.  Table 3-1 presents the measured depth to water and calculated 
groundwater elevation.  Figure 3-5 shows the October 2015 water elevation data and indicates that the 
groundwater flow in the Shootaring Canyon Mill tailings area is from north to south, from the upper 
reaches of the tailings basin to downstream of the Shootaring Canyon Mill Dam.  The water table 
contours reflect interpretations based on current water levels in existing wells and interpretation and 
extrapolation from historic water levels from abandoned wells.  The gradient between wells RM1 and 
RM20 as measured in 2015 remains approximately 0.01 ft/ft, essentially unchanged over the last ten 
years. Based on this gradient, the average measured horizontal hydraulic conductivity of 0.2 ft/day 
(Hydro-Engineering, 1998) and a reasonable effective porosity value for sandstone of 0.1, groundwater in 
the Entrada aquifer is calculated to be moving at a velocity of approximately 7 feet per year. 
 
Figure 3-4 presents measured water level elevations for the current monitoring program wells. As the 
overall water levels in existing and historic wells have been relatively stable, there is no evidence of any 
significant changes to the overall site groundwater flow patterns during this reporting period. The Entrada 
aquifer water-level elevations on Figure 3-5 are presented in blue with blue contours corresponding to 
these water levels. The water levels from the perched water zone are presented in red and were drawn on 
Figure 3-5 to illustrate the area where the lower permeability zone creates the perched water condition. In 
the southern area of the site where the wells around the dam are abandoned, the piezometric surface of the 
main Entrada aquifer is based on water-level measurements taken before the wells in that area were 
abandoned and have been reproduced from previous reports. 
 
4.2! Perched Water Zone 


A localized portion of the Entrada Sandstone with saturated conditions above the uppermost aquifer has 
been identified in the active Well RM8 and was historically evident in the abandoned well RM9.  Wells 
RM21 and RM22 were installed in an attempt to identify this perched water zone near the toe of the cross 
valley berm at the existing tailings disposal facility but no shallow saturated conditions were encountered.  
This localized perched water zone has water levels approximately 60 feet to 70 feet above the water levels 
of the uppermost aquifer observed in all the other site wells (e.g., RM7 and RM20). This localized 
perched water condition is caused by a lower hydraulic conductivity (permeability) zone in this portion of 
the Entrada Sandstone. This lower permeability zone (previously referred to as the Upper Entrada), which 
decreases the infiltration rate of water, has caused a zone of perched water in a limited area between the 
Shootaring Canyon Mill Dam and the cross valley berm. The perched water condition is localized and is 
not contiguous with the main Entrada aquifer.  
 
The extent of this low permeability zone that creates the perched water condition above the uppermost 
aquifer is limited in lateral extent to within the area between the Shootaring Canyon Mill Dam to the 
south, the cross valley berm to the north, the mesa cliffs to the west and the sandstone terrace upon which 
the mill is located to the east.  This is based on interpretation of neutron borehole geophysical logs and 
monitoring well water level data.  
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Specifically, the shallow low permeability zone and perched water condition identified in locations RM8 
and RM9 are not present in the following locations. 
 


•! On the Western margins of the tailings impoundment area: 
o! Wells RM3 and RM14 as shown in Figure 3-2.  
o! Well RM11 as shown in Figure 3-1. 


•! To the North along the Cross Valley Berm: 
o! Wells RM14, RM19, RM7, RM18 and RM2 as shown on Figure 3-2. 


•! On the Eastern margins of the tailings impoundment area: 
o! Well RM13 as shown in Figure 3-1. 
o! Well RM2 as shown in Figure 3-2. 


•! At or below the Shootaring Canyon Mill Dam: 
o! Wells RM11, RM15, and RM6 as shown on Figure 3-1. 


 
Where the shallow, low permeability zone is identified in RM4 and RM5 near the Shootaring Canyon 
Mill Dam (Figure 3-1), it is not saturated.  The dip of this localized shallow low permeability zone is to 
the north with the top elevation approximately 4,380 feet above mean sea level (MSL) near the 
Shootaring Canyon Mill Dam (Wells RM4 and RM5 in Figure 3-1) and approximately 4,290 feet MSL in 
RM8 and RM9 (Figure 3-3).  It should also be noted that the extension of the low permeability zone 
identified in RM4 and RM5 near the Shootaring Canyon Mill Tailings Dam is very near the pre-
construction ground surface while the Entrada aquifer water table surface is more than 100 feet below the 
ground surface.  Based on these data the perched water zone is very limited in lateral extent and is 
hydrologically separated from the main Entrada aquifer.   
 
Water in the perched zone is believed to flow off the north, west and east margins of the low permeability 
zone into unsaturated sandstone as well as slowly infiltrate vertically through the lower permeability 
sandstone unit creating the perched condition.  The groundwater from the perched zone percolates slowly 
from the perched zone to the underlying main Entrada aquifer.  As illustrated in Figure 3-5, there is no 
evidence of distortion of the main Entrada Aquifer water table in the area of the perched zone, indicating 
that the rate and volume of vertically percolating water from the perched zone is relatively small. 
 
4.3! Calculated Vertical Gradient 


The Groundwater Discharge Permit Section 1.E.1.d.i requires that water level measurements for all nested 
well pairs will be used to define the vertical gradient.  The Groundwater Discharge Permit Section 
1.G.1.b.6 requires that the vertical hydraulic gradient will be reported as determined from nested well pair 
RM8\RM20. Table 4-1 summarizes the calculated vertical gradient based on the water level 
measurements between wells RM8 and RM20.  These data are also presented in Figure 4-1. 
 
The vertical separation between the mid-point of the two well screen zones (67 ft. to 171 ft.) is 104 feet 
which yields a calculated average vertical gradient for 2015 of 0.75 ft/ft.  This value is consistent with 
historical calculated vertical gradients.  The calculated vertical gradient has shown steady increase since 
late 2007 due to slight decrease in the well RM20 water levels and slight increases in well RM8 water 
levels (see Figure 4-1).  This is believed to reflect natural minor fluctuations in the uppermost aquifer 
water table.  Similar minor decreases in water levels have been observed over the same period in the up-
gradient background well RM1 and up-gradient well RM19 (see Table 3-1 and Figure 3-5).  However, it 
should be noted that saturated conditions do not exist between wells RM8 and RM20 (see geophysical log 
for well RM20 in Figure 3-3). 
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Water-level elevations for 1998 through 2015 for the Entrada aquifer and perched water zone wells are 
presented in Table 3-1. Figure 3-4 presents the water levels with time for the Entrada wells and the 
perched water zone well RM8. This figure shows that the water-level elevations in each of the Entrada 
wells have been relatively stable over the last nine years.  Minor exceptions to this are evident in wells 
RM2R and RM12, which appear to show the influence of localized seasonal recharge on water levels in 
Upper Entrada between 2003 and 2007.  
 
The head difference between the Entrada aquifer and the Carmel aquitard as observed in wells OW2 and 
OW4 were not measured in 2015.  However, historical measurements consistently indicted essentially no 
vertical gradient between the Carmel aquitard and Entrada sandstone, though this may be due to well 
OW4 being screened across the Carmel/Entrada Contact. The head in the Navajo aquifer (OW3 and 
WW2), which is below the Carmel, historically has been approximately 170 feet lower than the head in 
the Entrada aquifer which indicates that the overall gradient is from the Entrada to the Navajo and there is 
little or no local hydraulic communication between the aquifers.  
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5.0! GROUNDWATER QUALITY 


 
5.1! Sampling Summary 


First quarter 2015 sampling was performed on February 23rd; the sampling personnel consisted of Mr. 
Steve Morrill, Mr. Brock Morrill, and Mr. Ron Haycock of Uranium One.  Second quarter 2015 sampling 
was performed on May11th; the second quarter sampling crew consisted of Mr. Brock Morrill and Mr. 
Ron Haycock.  Third Quarter 2015 sampling was performed on August 10th by Mr. Steve Morrill, Mr. 
Ron Haycock and Mr. Brock Morrill.  Fourth Quarter 2015 sampling was performed on October 19th by 
Mr. Steve Morrill, Mr. Ron Haycock and Mr. Brock Morrill. No exceptional conditions were observed 
and no field corrective actions of any kind were required.  
 
Attachment A of this report contains field sampling data forms and laboratory reports with QA review 
checklists.  QA process related communication with the primary laboratory during the second half of 
2015 is also provided in Attachment A.  Attachment B contains tabulation and graphical figures of the 
water elevation and water quality data.  Attachment C is a CD with the electronic files for the 2015 
monitoring at the Shootaring Canyon Mill as required by Section I.G.1.b.7 of the Permit.   
 
The electronic files include: 
 


•! Acrobat PDF files of this entire submittal 
•! Microsoft Excel spreadsheet containing all groundwater quality and head data 


 
As per Section I.E.1.b.ii of the Groundwater Discharge Permit, samples were collected from Wells RM1, 
2R, 7, 12, 14, 18, and 19 for all sampling periods and included a single blind field duplicate sample for 
each sampling event.   As per Section I.E.1.b.i of the Groundwater Discharge Permit, water levels were 
measured for all of the above wells and wells RM8 and RM20.  Although not required by the permit, 
Uranium One has elected to collect water quality samples for wells RM8 and RM20; those data are 
included in this report.  The tailings sump was sampled on August 10, 2015 although no permit 
requirements exist to sample this location.   
 
All samples were sent to ALS Global (ALS), Inc. in Fort Collins, Colorado for analysis. ALS performs 
analytical services according to methods set forth by U.S. EPA, the American Society for Testing and 
Materials (A.S.T.M.), Standard methods for the examination of water and wastewater, National Institute 
for Occupational Safety and Health (NIOSH), and various other Federal and State agencies. The 
laboratory maintains all required certifications including certification with the State of Utah and these 
certifications were current during the monitoring and analysis period. 
 
The laboratory reports include analytical and quality control results and, where appropriate, a description 
in the case narrative regarding analytical methods and QA/QC issues, holding time information, and 
pertinent observations.  The QA\QC Summary reports provided with each laboratory analytical report 
were reviewed to confirm that all laboratory QA\QC requirements were met.   
 
Laboratory analytical reports for each sampling event are associated with a Laboratory Work Order 
Number.  The laboratory Work Order and Project ID numbers are as follows: 
 
 
 
Q1 February 23, 2015 Sampling 


•! ALS Work Order #15-02-453 (dated 3/27/15) 
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•! ALS Work Order #15-02-453 (dated 4/15/15) 
 


Q2 May 11, 2015 Sampling 
•! ALS Work Order #15-05-242 (dated 6/11/15) 


 
Q3 August 10, 2015 Sampling 


•! ALS Work Order #15-08-170 (dated 9/14/15) 
 


Q4 October 19, 2015 Sampling 
•! ALS Work Order #15-10-327 (dated 11/18/15) 


 
As described in the approved Groundwater Monitoring Quality Assurance Plan (QAP) Section 3.3.10 and 
Section 5.1, one blind duplicate was collected per sampling event. The blind duplicates and their 
association to a primary sample are summarized as follows: 
 


•! February 23, 2015 (Q1) Sampling: RM-100 was the field duplicate sample to RM19 
•! May 11, 2015 (Q2) Sampling: RM-100 was the field duplicate sample to RM19 
•! August 10, 2015 Sampling (Q3) Sampling: RM-100 was the field duplicate sample to RM1 
•! October 19, 2015 Sampling (Q4) Sampling: RM-100 was the field duplicate sample to RM1 


 
5.2! Summary of Results 


Field data sheets, lab data reports and internal QA checklists are presented in Attachment A.  The 
cumulative groundwater quality data record for the Shootaring Canyon Mill Site is included as 
Attachment B.  The 2015 monitoring program continued to monitor for the Permit Table 2 constituent 
adjusted gross alpha (minus radon and uranium) so as to have baseline data to support development of 
future intra-well compliance values for this parameter. The lateral variations of eight key parameters 
(arsenic, barium, chromium, selenium, TDS, sulfate, chloride and field pH values) are presented on 
Figures 5-1 and 5-2 to aid in evaluating present concentrations within the project area. Figure 3-5 shows 
the October 2015 water elevation data. The localized perched water zone wells are shown with their 
names labeled in red, while the Entrada aquifer wells are labeled in blue.  
 
In addition, time series plots have been developed for all permit required constituents. These plots are 
included in Attachment B.  The historical data in Attachment B is useful in evaluating long-term water 
quality patterns, and previous annual reports should be used to view plots of data prior to 1998.  
 
The water quality of the uppermost aquifer (Entrada) is very good with generally low total dissolved 
solids concentrations, typically less than 300 mg/L, and low dissolved metals and radionuclide 
concentrations.  This discussion addresses only anomalies to the otherwise stable groundwater quality 
characteristics observed in the groundwater monitoring program.  Constituents not discussed remain 
below Utah GWQS and exhibit no significant changes for this reporting period. 
 
All wells continued to have stable and relatively uniform concentrations for ammonia, cadmium, 
carbonate, chromium, copper, gross alpha, lead, mercury, molybdenum, radium-226, silver, zinc and field 
pH.  Only wells RM8, RM12 and RM20 appear to exhibit any differences from the general pattern of 
stable and relatively uniform groundwater concentrations.  Attachment B presents graphical plots of all 
the analytical results from each well and each monitoring period. 
 
Well RM8 
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Groundwater quality data and graphs of data trends for well RM8 are presented in Appendix B.  Well 
RM8 is located down gradient of the tailings cell and monitors a perched water zone, a laterally limited 
zone of lower permeability Entrada Sandstone with saturated conditions approximately 78 feet above the 
water table of the Entrada aquifer.  This well has historically exhibited markedly different water quality 
characteristics than the wells of the Entrada aquifer. RM8 typically has concentrations of several 
constituents greater than most other site wells.   
 
Arsenic values were elevated but relatively stable between 2005 and early 2010.  Arsenic concentrations 
exhibited a marked decrease between April 2010 and April 2011. Arsenic increased slightly in November 
2013 but have remained at lower than historic values since August 2010, though still elevated relative to 
arsenic concentrations in the Entrada Aquifer. 
 
Calcium concentrations increased between April 2009 and July 2012. Since July 2012 calcium 
concentrations have remained relatively stable. The reason for the increasing concentration trend is not 
known but may relate to re-dissolution of salts in the capillary fringe of this perched water zone 
associated with the slight rising water level trends. 
 
Chloride, which showed increasing trends between mid-2005 and 2009.  Chloride exhibited a decreasing 
trend between October 2009 and July 2011.  Chloride concentrations in this well have fluctuated between 
25 mg/L and 38 mg/L since July 2011 and remain elevated above concentrations in the Entrada Aquifer. 
The reason for the increasing and decreasing concentration trends is not known. 
 
The uniform drop in bicarbonate concentrations across all wells beginning in August 2010 are interpreted 
to be to the influence of the new primary laboratory, though historical results for split samples with ALS 
and Energy labs indicated that the differences between the laboratories was less than 30%.  Bicarbonate 
samples have remained relatively stable since the switch of primary laboratories.  Bicarbonate 
concentrations at RM8 were higher than all other site wells until April 2011.  The concentrations are now 
stable and similar to other site wells. 
 
Fluoride concentrations were elevated relative to concentrations in wells in the Entrada Aquifer but 
relatively stable between 2002 and early 2011.  Concentrations decreased between January and July 2011.  
Since 2011 the concentrations have remained stable below historic values but elevated relative to fluoride 
concentrations in the Entrada Aquifer well.  
 
Sodium concentrations increased between 2005 and 2008 to a high of 128 mg/L.  Concentrations 
decreased between 2008 and May 2013 to a low of 67 mg/L and a high of 145 mg/L.  Values have ranged 
between and 74 and 78 mg/L over the last four quarters.  All other wells measured have sodium 
concentration values near 20 mg/L. 


 
Potassium values increased between April 2010 and August 2010 from around 3 mg/L to around 4.5 
mg/L.  Reported values decreased to below 4 mg/L in April 2012 and have fluctuated around this value 
since that time with a low of 3 mg/L in October 2015.. 
 
Selenium concentrations were stable prior to 2009 at concentrations below 0.005 mg/L.  Concentrations 
increased from 3rd quarter 2009 through 1st quarter 2013 to a high of 0.019 mg/L and have subsequently 
decreased to a low concentration of 0.0059 mg/L. Current selenium concentration is 0.0064 mg/L.  
 
Sulfate values generally remained elevated but stable from the time measurement began in 1998 until 
2009 with values typically less than 70 mg/L.  However, starting in the second half of 2009 sulfate values 
increased with a high value of 160 mg/L.  Sulfate concentrations decreased after 2009 but remain above 
historic values.  Current values are approximately 110 mg/L. 
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Total dissolved solids (TDS) values were elevated but stable through June 2008.  However, TDS values 
increased during the period from September 2008 through October 2009 from less than 400 mg/L to 
around 460 mg/L.  TDS values from 2010 to July 2011 show greater variability but generally remained 
consistent with the 2009 values.  The data since 2011 show a slight decrease in concentrations from 430 
to 360 mg/L.  The 2008-2009 increase in TDS for RM-8 roughly correlates to a comparable increase in 
sulfate over the same period.  This TDS concentration pattern is not exhibited by any other well and the 
basis for the change is not known.  
 
Uranium values were elevated compared to other wells but relatively stable between 1998 and April 2010, 
ranging from 0.029 mg/L to 0.023 mg/L.  Reported values from samples collected in the last half of 2010 
through the first half of 2012 show a marked decreasing trend from roughly 0.025 mg/L to below 0.015 
mg/L.  The reported concentrations from the last eight quarters show stable uranium concentrations 
between 0.013 mg/L and 0.015 mg/L, well below the drinking water standard. 
 
Magnesium values remain lower than all other wells and showed an increasing trend between mid-2009 
from around 10 mg/L to a concentration of around 21 mg/L in the 4th Quarter of 2011. Magnesium 
concentrations have decreased since that time to a current value of 16.  
 
Well RM12 
Groundwater quality data and graphs of data trends for well RM12 are also presented in Appendix B.   
Well RM12 monitors the shallow portion of the Entrada aquifer (approximately 13 feet of saturated 
screen length) up gradient from the tailings cell and is considered a background well. Well RM12 has 
stable concentrations greater than most other site wells, except for wells RM8 and RM20, for the 
parameters calcium, sodium, sulfate, and uranium.  Magnesium and bicarbonate concentrations in well 
RM12 are higher than any other site well.  Magnesium values have been relatively stable since March 
2010.  The magnesium concentration fluctuations in well RM12 are mirrored in other site wells.  Chloride 
and TDS concentrations are higher than all other site wells except well RM8. The reason for the elevated 
and fluctuating concentrations is not known.  However, based on the well RM12 location up gradient of 
the facility, these conditions appear to reflect natural variability and not effects from site activities. 
 
Well RM20 
Groundwater quality data and graphs of data trends for well RM20 are presented in Appendix B.  Well 
RM20 monitors the groundwater in the Entrada aquifer, down gradient from the tailings cell point of 
compliance wells and vertically below well RM8.  
 
The bicarbonate concentrations in well RM20 are lower than all other site wells and exhibited a slow 
increasing concentration trend through early 2010, though bicarbonate concentrations have stabilized 
since switching laboratories in 2010. 
 
Arsenic values have remained elevated above other wells excluding well RM-8 but relatively stable since 
monitoring began in 1998, reported between 0.011 mg/L and 0.008 mg/L with current values observed 
around 0.0088 mg/L. 
 
Calcium values were relatively stable though elevated (35 mg/L) at concentrations approximately 30% 
greater than most other wells through 4th Quarter 2008.  Reported concentrations have generally 
decreased since that time to a current value of 31 mg/L. 
 
Selenium values were elevated but steadily decreasing between March of 2004 and May 2013 from a high 
of 0.026 mg/L to values around 0.015 mg/L. Values continued to decrease to a low reported value of 
0.0077 mg/L in May of 2013.  Between May 2013 and the present time reported concentrations have 
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fluctuated between 0.0057 mg/L and approximately 0.015 mg/L.  Current concentrations are higher than 
data for all other Entrada aquifer site wells. 
 
Sulfate values have similarly been elevated but steadily decreasing since 2004 from a high of 131 mg/L to 
current values of around 71 mg/L.  All other site Entrada aquifer wells have sulfate concentrations less 
than 50 mg/L. 
 
TDS values were stable and slightly elevated above other Entrada aquifer wells at the site between 2006 
and 4th Quarter 2012.  Reported concentrations appear to be decreasing and are frequently below the 
values reported from RM-12. Current concentrations are reported at 230 mg/L. 
 
Uranium values remained slightly elevated above most other wells but stable in 2015 with concentrations 
near 0.011 mg/L. These uranium concentrations historically tracked closely with the concentrations in the 
up gradient background well RM-12 until 2009 when uranium in RM-20 began a slight increasing trend. 
Uranium concentrations in RM-20 have remained relatively stable over the last two years and remain less 
than one third of the drinking water standard. 
 
These analyses show that, overall, site groundwater quality in the uppermost aquifer remained relatively 
stable in 2015 and that Utah GWQS were not exceeded for any constituent in the uppermost aquifer.   
 
 
5.3! Quality Assurance & Quality Control 


Groundwater monitoring at the Shootaring Canyon Mill site is conducted in compliance with the Permit 
(UGW170003), dated January 14, 2004 as well as the RML and an approved groundwater monitoring 
QAP, which is referenced in the Permit in Section 1.E.1.a.  The following section presents a review of the 
field sampling and analytical data with respect to the QAP QA\QC requirements and objectives for the 
2010 groundwater monitoring program. 
 
The detailed narrative regarding the QA review and corrective action for the first half of 2015 was 
presented in Semi-Annual Groundwater Monitoring of Shootaring Canyon Mill Site – First Half 2015, 
and is not presented in this report.  In addition, any corrective actions proposed and implemented from the 
first half of 2015 are presented in Semi-Annual Groundwater Monitoring of Shootaring Canyon Mill Site 
– First Half 2015 and are not presented in this report.  Field Sampling Data Sheets, laboratory data 
reports, laboratory communication, and Uranium One internal QA checklists for all four 2015 monitoring 
periods are included in Attachment A.     
 
The following section (Section 5.4) only addresses the QA\QC review of the third and fourth quarter 2015 
analytical data.   
 
5.4! Field Data 


5.4.1! Sampling Preparation 


Sample bottles are ordered from ALS Laboratories, which maintained current certification with the State 
of Utah for all sampling periods.   
 
5.4.2! Daily Meter Calibration 


All instrument calibrations were performed with pre-mixed NIST traceable buffers and standards 
solutions (± 1% accuracy) at the start of each sampling day.  The calibration of the meter is documented 
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on field sampling forms provided with this report (Attachment A).   All calibrations were performed 
according to the QAP and documentation commitments were met with no exceptions. 
 
The Slope Indicator water level meter (SN: 19323) was confirmed to be operating appropriately for all 
sampling events. 
 
5.4.3! Water Level Measurement 


Water levels were measured to the nearest 0.01 feet using a Slope Indicator water level meter (SN: 19323) 
with no exceptions. 
 
5.4.4! Calculation of Well Casing Volumes  


As per the approved QAP, wells were purged of at least one casing volume.  Well casing water volumes 
and purge amounts are calculated in the field and documented on the field sampling forms.  Well casing 
volumes are calculated according to Section 3.3.3 of the approved QAP.  Based on the well construction 
details and the measured water levels, the well casing volume was appropriately calculated and 
documented for each well for both periods with no exceptions. 
 
5.4.5! Pumping Rate Determination 


The rate at which each well is pumped is calculated by measuring the time for the pumping discharge to 
fill a set of 30-gallon buckets with 2.5 gallon graduated markings, the total volume purged is confirmed 
by measuring the total volume pumped.  The pumping rate was determined and recorded for each well for 
all sampling periods with no exceptions. 
 
5.4.6! Meter Function Checks 


Prior to sampling each well, function of the pH, conductivity and temperature meter is verified using 
standard solutions derived from the same standards used in the daily calibration.  The meter function 
check met the acceptability criteria (± 0.2 standard pH units and ± 10% of the conductivity standard 
value) with no exceptions for all sampling periods. 
 
5.4.7! Pre-Sampling Well Purging & Field Parameter Stabilization 


Though the limited recharge rate in Well RM-12 has previously not allowed purging of a complete well 
volume prior to sampling, a complete well casing volume was purged from all wells including RM-12 and 
a complete sample collected in all quarters of 2015. Pumping volumes were confirmed by measuring all 
pump discharge with 30 gallon buckets.  As described in Section 3.3.5 of the approved QAP, the 
groundwater stabilization parameters of the purged water, specific conductance and pH, all were stable 
prior to sample collection. 
 
5.4.8! Well Sampling 


The QAP Sections 3.3.7 through 3.3.11 describe the labeling, filtering, collection, preservation, QA\QC 
sample requirements and packing and shipping of the groundwater samples.  All samples are filtered to 
0.45 µm and preserved in the field.  Once collected and placed in the appropriate containers with the 
appropriate preservatives, the samples were placed into coolers with ice packs.  Samples not shipped the 
day they are sampled are kept in a refrigerator until shipping. 
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All sampling, bottle labeling, filtering, and handling for the August 2015 sampling event were as per the 
approved QAP with no exceptions.  Preservation for all bottles but one bottle from RM-2R for Ra-226 
and 4 bottles from the Tailings Sump for NH3, NO3+NO3, metals, gross alpha, and Ra-226 was in 
accordance with the approved QAP.   The above mentioned bottles did not arrive at the lab with a pH less 
than 2 Std. Units.  The bottles for all other analytes but NH3 and NO2+NO3 do not need immediate 
preservation and were accepted without qualification.  The bottles from the Tailings Sump for NH3 and 
NO2+NO3 require prompt preservation per the method and therefore the data for these analytes were 
rejected.  The Tailings Sump is not a compliance sampling point and therefore was not resampled. 
 
All sampling, bottle labeling, filtering, preservation and handling for the October 2015 sampling event 
were as per the approved QAP with no exceptions.   
 
5.5! Laboratory Data Reduction, Validation and Reporting 


5.5.1! Holding Time 


Samples were analyzed within the required holding times with no exceptions. 
 
5.5.2! Chain of Custody Forms 


Chain of Custody forms were complete and accurate with no exceptions. 
 
5.5.3! Analytes, Methods and Reporting Limits 


All samples were analyzed for the indicated analysis and the requested methods and met laboratory and 
QAP criteria with the following exceptions: 
 
Q3 2015 August 10 Sampling: 
The August 10, 2015 sample analytical reporting limit for sulfate for RM8 was above the QAP Table 1 
requirement (1 mg/L).  Review of historical data indicates that sulfate concentrations are typically greater 
than 100 mg/L, more than 20 times the sulfate reporting limit of 5 mg/L for this analytical run. The 
analytical result for this sample was 100 mg/L more than 10 times the reporting limit of 5 mg/L. 
Therefore, the data were accepted without qualification. 
 
Reporting limits for gross alpha, chloride, fluoride, sulfate, magnesium, sodium, and TDS are elevated in 
the sample from the Tailings Sump.  The reported results for this sample were more than 5 times the 
respective reporting limits.  Therefore, the data were accepted without qualification. 
 
Q4 2015 October 19 Sampling: 
A laboratory error occurred that resulted in a reduced aliquot being collected for alkalinity, bicarbonate 
and carbonate for all samples.  This laboratory error resulted in a reporting limit of 8 mg/L which is above 
the QAPP Table 3 identified reporting limit of 2 mg/L.  Bicarbonate and alkalinity were greater than five 
times the reporting limit, therefore the data were accepted without qualification.  Carbonate values were 
not greater than the reporting limit.  As this parameter is not a compliance parameter outlined in Table 2 
of the Groundwater Quality Discharge Permit and carbonate is routinely not present in samples from the 
site, the wells were not resampled.    
 
The detailed narrative regarding the QA review and corrective action for the first half of 2015 was 
presented in Semi-Annual Groundwater Monitoring of Shootaring Canyon Mill Site – First Half 2015, 
and is not presented in this report.   
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5.5.4! Analytical Accuracy 


The accuracy of the data was evaluated based on the laboratory method blank (MB), lab reference blanks 
(LRB) results, extraction efficiency, lab control sample (LCS) and lab fortified blank (LFB) recovery, 
matrix spike (MS) and matrix spike duplicate (MSD), post digestion spikes and post digestion duplicate 
results.  No analytical accuracy issues were identified in samples from the August 2015 sampling event. 
 
Q4 2015 October 19 Sampling: 
 
Analysis of the MB and LCS for gross alpha and MB for radium-226 had MDCs greater than the 
requested contract reporting limit.  All reported values were greater the reported MDC. The MB for 
Radium 226 had a reported value between the MDC and the contract reporting limit.   All reported values 
were greater the reported MDC.  Data were accepted without qualification. 
 
The detailed narrative regarding the QA review and corrective action for the first half of 2015 was 
presented in Semi-Annual Groundwater Monitoring of Shootaring Canyon Mill Site – First Half 2015, 
and is not presented in this report.   
 
 
5.5.5! Lab Control Samples/Lab Fortified Blank Recoveries 


All lab control samples (LCS) and lab fortified blank (LFB) recoveries were within the required percent 
recovery limits for all compounds.   
 
5.5.6! Matrix Spike and Matrix Spike Duplicate Recoveries 


Matrix Spike/Matrix Spike Duplicate recoveries were within the required percent recovery limits for all 
compounds with no exceptions. 
 
5.5.7! Analytical Precision 


Evaluation of analytical precision was based on the MS/MSD and field duplicate relative percent 
difference values (RPDs).  As per section 4.3 of the approved QAP, if the concentration or activity of any 
constituent is more than 3 times greater than the detection limit (RL), a discrepancy of more than ±15% 
between the primary and blind duplicate sample must be investigated.  If the concentration or activity of 
any constituent is less than 3 times greater than the detection limit (RL), a discrepancy of more than 
±25% between the primary and blind duplicate sample must be investigated. 


MS\MSD Precision 
All MS\MSD pair RPDs were within acceptable range of for all MS\MSD analyses for the Third and 
Fourth Quarters 2015 sampling events with no exceptions.  First and Second Quarter MS\MSD pair RPDs 
are not discussed in this report and are addressed in the Semi-Annual Report.  


Field Sample Precision 
Precision was also evaluated with the field duplicate samples identified as RM-100.  On August 10, 2015, 
a blind duplicate sample was collected from well RM1 and identified as RM100.  On October 19, 2015, a 
blind duplicate sample was collected from well RM1 and identified as RM100.  The agreement between 
the primary and blind field duplicate samples for both sampling events was good with no samples having 
RPD values greater than 15% or a replicate error ratio (RER) value of greater than 2.  
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The calculated RPD and RER values are presented in Attachment A with the QA report sheets and 
laboratory reports.  First and Second Quarter Precision are not discussed as part of this report but were 
addressed in the Semi-Annual Report. 
 
 
5.6! Internal QA Review & Reporting 


This report has undergone internal review by the Mill RSO and the senior management of Anfield 
Resources.  Corrective actions for the QA issues identified above, including internal QA reviews, are 
addressed in the following section. 
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6.0! CORRECTIVE ACTION 


Specific corrective actions identified in the Semi-Annual Groundwater Monitoring of Shootaring Canyon 
Mill Site – First Half 2008, Revised February 2009 have been successfully implemented. 
 
Contract Laboratory staff were retrained in the appropriate size of the aliquot to be collected from each 
sample to ensure that reporting limits are met. 
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Table 2-1 - Summary of Monitoring Wells and Background Data Collection


PCV 
Casing
Inside 


Diameter 
(inches)


RM 1 3 L,S Active & 
Required Dedicated Submersible Pump


RM2R 5 L,S Active & 
Required 


Dedicated Submersible Pump


RM7 3 L,S Active & 
Required 


Dedicated Submersible Pump


RM8 3 L Active & 
Required 


Dedicated Submersible Pump


RM12 5 L,S Active & 
Required


Dedicated Submersible Pump


RM14 5 L,S Active & 
Required 


Dedicated Submersible Pump


RM18 5 L,S Active & 
Required 


Dedicated Submersible Pump


RM19 5 L,S Active & 
Required 


Dedicated Submersible Pump


RM20 5 L Active & 
Required 


Dedicated Submersible Pump


RM3 6 ---- Abandoned ----
RM4R 5 ---- Abandoned ----
RM10 5 ---- Abandoned ----
RM11 5 ---- Abandoned ----
RM13 5 ---- Abandoned ----
RM15 5 ---- Abandoned ----
RM16 5 ---- Abandoned ----
RM17 5 ---- Abandoned ----


RM21 5 ---- Active & Not 
Required 


----


RM22 5 ---- Active & Not 
Required


----


PZ4 1 ---- Abandoned ----
PZ5 1 ---- Abandoned ----
PZ6 1 ---- Abandoned ----


L = Water-Level Measurement
S = Water-Quality Sample


Well 
Name Data Type Status Sample Method
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Table 2-2 - Groundwater Discharge Monitoring Parameters and State Standards


Parameter Units Groundwater 
Quality Standard


pH (field S.U. 6.5-8.5


TDS mg/L 500
Cl mg/L 250
F mg/L 4


NH3 mg/L 30
NO3+NO2 mg/L 10


SO4 mg/L 500
As mg/L 0.05
Ba mg/L 2
Cd mg/L 0.005
Cr mg/L 0.1
Cu mg/L 1.3
Pb mg/L 0.015
Hg mg/L 0.002
Mo mg/L 0.1
Se mg/L 0.05
Ag mg/L 0.1
Zn mg/L 5


Unat (diss) mg/L 0.03
Ra226 pCi/L 5


†Gross Alpha pCi/L 15


† = Parameter required by Permit Section I.E.1.e.iii.B.1 to 
develop background data for the future compliance with 
Table 2 requirements 
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Table 3-1 - Water Level Elevations


Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


OW1A 3/3/1998 218.18 4254.35 RM10 12/9/1999 92.00 4251.57
OW1A 1/25/2003 229.20 4243.33 RM10 12/16/1999 92.00 4251.57
OW1A 1/16/2004 222.30 4250.23 RM10 3/3/2000 95.19 4248.38
OW1A 9/21/2004 239.40 4233.13 RM10 5/4/2000 97.25 4246.32
OW1A 6/15/2005 258.90 4213.63 RM10 9/27/2000 96.83 4246.74
OW1B 2/2/2003 448.20 4026.03 RM10 12/26/2000 98.00 4245.57
OW1B 1/16/2004 448.20 4026.03 RM10 3/12/2001 96.15 4247.42
OW1B 9/21/2004 449.73 4024.5 RM10 5/17/2001 94.97 4248.6
OW2 1/25/2003 222.90 4247.8 RM10 9/10/2001 94.40 4249.17
OW2 1/16/2004 229.50 4241.2 RM10 2/5/2002 96.10 4247.47
OW2 9/21/2004 228.50 4242.2 RM10 10/13/2002 96.80 4246.77
OW2 6/15/2005 236.50 4234.2 RM10 4/19/2003 95.10 4248.47
OW3 2/2/2003 453.20 4017.58 RM10 10/15/2003 95.30 4248.27
OW3 1/16/2004 452.90 4017.88 RM11 11/6/1999 180.57 4255.57
OW3 9/21/2004 452.85 4017.93 RM11 11/13/1999 180.59 4255.55
OW4 1/25/2003 213.55 4258.99 RM11 12/10/1999 181.32 4254.82
OW4 1/16/2004 231.30 4241.24 RM11 3/4/2000 182.75 4253.39
OW4 9/21/2004 230.48 4242.06 RM11 5/2/2000 182.93 4253.21
OW4 6/15/2005 238.30 4234.24 RM11 9/27/2000 182.19 4253.95
PZ4 12/9/1999 25.00 4322.17 RM11 11/29/2000 184.12 4252.02
PZ4 3/3/2000 25.00 4322.17 RM11 3/15/2001 179.69 4256.45
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PZ4 5/3/2000 25.00 4322.17 RM11 5/17/2001 179.60 4256.54
PZ4 11/28/2000 25.00 4322.17 RM11 9/10/2001 179.60 4256.54
PZ4 3/14/2001 25.00 4322.17 RM11 3/19/2002 181.00 4255.14
PZ4 5/17/2001 25.00 4322.17 RM11 10/27/2002 184.50 4251.64
PZ4 9/16/2001 25.00 4322.17 RM11 3/24/2003 184.90 4251.24
PZ4 1/27/2003 26.25 4320.92 RM11 10/19/2003 184.70 4251.44
PZ4 4/28/2003 26.25 4320.92 RM13 10/22/1999 188.71 4246.1
PZ5 12/9/1999 25.00 4319.79 RM13 12/14/1999 188.38 4246.43
PZ5 3/3/2000 25.00 4319.79 RM13 3/7/2000 188.23 4246.58
PZ5 5/3/2000 25.00 4319.79 RM13 5/3/2000 189.45 4245.36
PZ5 11/28/2000 25.00 4319.79 RM13 9/26/2000 190.00 4244.81
PZ5 3/14/2001 25.00 4319.79 RM13 11/28/2000 189.68 4245.13
PZ5 5/17/2001 25.00 4319.79 RM13 3/14/2001 187.93 4246.88
PZ5 9/16/2001 25.00 4319.79 RM13 5/17/2001 187.80 4247.01
PZ5 1/27/2003 26.30 4318.49 RM13 9/10/2001 189.90 4244.91
PZ5 4/28/2003 26.30 4318.49 RM13 1/28/2002 188.10 4246.71
PZ6 12/9/1999 25.00 4337.5 RM13 3/12/2002 188.00 4246.81
PZ6 3/3/2000 25.00 4337.5 RM13 9/8/2002 188.10 4246.71
PZ6 5/3/2000 25.00 4337.5 RM13 3/24/2003 188.40 4246.41
PZ6 11/28/2000 25.00 4337.5 RM13 10/16/2003 189.60 4245.21
PZ6 3/14/2001 25.00 4337.5 RM15 3/3/1998 106.38 4237.37
PZ6 5/17/2001 25.00 4337.5 RM15 12/11/1999 105.96 4237.79
PZ6 9/16/2001 25.00 4337.5 RM15 3/7/2000 105.80 4237.95
PZ6 1/27/2003 25.60 4336.9 RM15 5/3/2000 106.00 4237.75
PZ6 4/28/2003 25.60 4336.9 RM15 9/25/2000 106.28 4237.47


RM15 11/28/2000 105.91 4237.84
RM15 3/14/2001 105.73 4238.02
RM15 5/17/2001 105.82 4237.93
RM15 9/10/2001 106.15 4237.6
RM15 3/18/2002 106.00 4237.75
RM15 10/14/2002 105.92 4237.83
RM15 4/20/2003 105.10 4238.65
RM15 10/15/2003 107.70 4236.05
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM16 10/16/1999 193.84 4241.11 RM22 11/5/2003 120.00 4290.52
RM16 10/20/1999 193.84 4241.11 RM22 11/12/2003 120.00 4290.52
RM16 11/13/1999 193.89 4241.06 RM22 6/16/2004 120.00 4290.52
RM16 12/13/1999 193.77 4241.18 RM22 9/21/2004 120.80 4289.72
RM16 3/4/2000 193.78 4241.17 RM22 12/15/2004 120.80 4289.72
RM16 5/3/2000 193.60 4241.35 RM22 3/20/2005 120.80 4289.72
RM16 9/26/2000 193.77 4241.18 RM22 6/8/2005 120.80 4289.72
RM16 11/29/2000 193.64 4241.31 RM22 12/12/2005 120.80 4289.72
RM16 3/12/2001 193.51 4241.44 RM22 3/11/2006 120.80 4289.72
RM16 5/17/2001 193.62 4241.33 RM22 6/13/2006 120.80 4289.72
RM16 9/10/2001 194.00 4240.95 RM22 9/18/2006 120.80 4289.72
RM16 1/28/2002 193.60 4241.35 RM22 12/9/2006 120.80 4289.72
RM16 3/11/2002 193.80 4241.15 RM3 3/2/1998 215.12 4246.2
RM16 3/27/2002 193.44 4241.51 RM3 10/12/1999 214.65 4246.67
RM16 9/8/2002 194.30 4240.65 RM3 12/12/1999 214.60 4246.72
RM16 3/24/2003 193.75 4241.2 RM3 3/5/2000 214.62 4246.7
RM16 10/16/2003 194.60 4240.35 RM3 5/4/2000 214.40 4246.92
RM17 10/16/1999 187.02 4246.56 RM3 9/27/2000 214.60 4246.72
RM17 10/20/1999 186.92 4246.66 RM3 12/25/2000 214.50 4246.82
RM17 11/2/1999 187.38 4246.2 RM3 3/15/2001 214.48 4246.84
RM17 12/13/1999 187.13 4246.45 RM3 5/17/2001 214.46 4246.86
RM17 3/7/2000 187.20 4246.38 RM3 9/17/2001 214.30 4247.02
RM17 5/3/2000 187.11 4246.47 RM3 3/11/2002 214.70 4246.62
RM17 9/26/2000 187.19 4246.39 RM3 10/14/2002 214.70 4246.62
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RM17 9/26/2000 187.19 4246.39 RM3 10/14/2002 214.70 4246.62
RM17 11/28/2000 187.28 4246.3 RM3 3/24/2003 214.66 4246.66
RM17 3/14/2001 187.85 4245.73 RM3 10/19/2003 214.80 4246.52
RM17 5/17/2001 187.54 4246.04 RM4 3/3/1998 155.72 4239.78
RM17 9/10/2001 189.00 4244.58 RM4 8/14/1998 155.30 4240.2
RM17 1/28/2002 187.20 4246.38 RM4 3/8/1999 155.14 4240.36
RM17 3/12/2002 187.70 4245.88 RM4 9/5/1999 155.25 4240.25
RM17 9/8/2002 187.40 4246.18 RM4 12/20/1999 155.28 4240.22
RM17 3/24/2003 187.40 4246.18 RM4 2/12/2000 155.04 4240.46
RM17 10/15/2003 190.00 4243.58 RM4 3/9/2000 155.23 4240.27
RM17 10/15/2003 190.00 4243.58 RM4 5/3/2000 155.01 4240.49
RM2 3/2/1998 257.82 4261.94 RM4 9/25/2000 155.27 4240.23
RM2 12/20/1999 257.68 4262.08 RM4 11/28/2000 155.00 4240.5
RM2 3/9/2000 257.92 4261.84 RM4 3/15/2001 154.98 4240.52
RM2 5/4/2000 257.62 4262.14 RM4 5/17/2001 155.24 4240.26
RM2 9/27/2000 257.59 4262.17 RM4 9/17/2001 155.70 4239.8
RM2 11/29/2000 257.60 4262.16 RM4 3/26/2002 155.00 4240.5
RM2 3/15/2001 257.76 4262 RM4 10/28/2002 155.10 4240.4
RM2 5/18/2001 257.80 4261.96 RM4 4/27/2003 155.40 4240.1
RM2 9/10/2001 257.85 4261.91 RM4 10/20/2003 155.80 4239.7
RM2 9/16/2001 258.20 4261.56
RM2 1/27/2003 258.25 4261.51
RM21 11/5/2003 140.00 4281.64
RM21 11/12/2003 140.00 4281.64
RM21 6/16/2004 140.00 4281.64
RM21 9/21/2004 141.30 4280.34
RM21 12/15/2004 141.30 4280.34
RM21 3/20/2005 141.30 4280.34
RM21 6/8/2005 141.30 4280.34
RM21 12/13/2005 141.30 4280.34
RM21 6/12/2006 141.30 4280.34
RM21 9/18/2006 141.30 4280.34
RM21 12/9/2006 141.30 4280.34
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM4R 10/16/1999 128.18 4240.14 T4 7/29/2002 20.00 4411.2
RM4R 10/19/1999 127.96 4240.36 T4 8/5/2002 20.00 4411.2
RM4R 12/12/1999 128.49 4239.83 T4 8/24/2002 20.00 4411.2
RM4R 3/8/2000 128.23 4240.09 T4 10/3/2002 20.00 4411.2
RM4R 5/3/2000 128.37 4239.95 T4 10/27/2002 20.00 4411.2
RM4R 9/25/2000 128.36 4239.96 T4 2/19/2003 20.00 4411.2
RM4R 11/28/2000 128.30 4240.02 T4 8/15/2003 20.00 4411.2
RM4R 3/14/2001 128.12 4240.2 T4 9/8/2003 20.00 4411.2
RM4R 5/17/2001 128.15 4240.17 T4 2/24/2004 20.00 4411.2
RM4R 9/17/2001 129.00 4239.32 T4 4/14/2004 20.00 4411.2
RM4R 3/11/2002 128.40 4239.92 T4 8/2/2004 20.00 4411.2
RM4R 9/9/2002 128.20 4240.12 T4 9/21/2004 20.00 4411.2
RM4R 4/20/2003 128.00 4240.32 T4 12/30/2004 20.00 4411.2
RM4R 10/15/2003 128.60 4239.72 T4 3/22/2005 20.00 4411.2
RM5 3/3/1998 139.40 4239.72 T4 6/15/2005 18.40 4412.8
RM5 8/15/1998 139.01 4240.11 T4 7/21/2005 18.40 4412.8
RM5 3/9/1999 138.77 4240.35 T4 9/12/2005 18.60 4412.6
RM5 9/5/1999 139.05 4240.07 T4 11/13/2005 18.82 4412.38
RM5 2/13/2000 138.84 4240.28 T4 12/6/2005 19.00 4412.2
RM5 5/3/2000 138.92 4240.2 T4 2/17/2006 19.10 4412.1
RM5 9/26/2000 136.00 4243.12 T4 4/20/2006 18.30 4412.9
RM5 11/28/2000 135.91 4243.21 T4 6/5/2006 18.40 4412.8
RM5 3/15/2001 138.80 4240.32 T4 8/17/2006 18.10 4413.1
RM5 5/17/2001 139.21 4239.91 T4 10/27/2006 17.40 4413.8
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RM5 9/17/2001 139.00 4240.12 T4 12/22/2006 17.50 4413.7
RM5 3/11/2002 139.00 4240.12 T4 3/2/2007 17.65 4413.55
RM5 10/14/2002 139.31 4239.81 T5 2/13/2002 9.9 4415.1
RM5 4/27/2003 139.40 4239.72 T5 6/7/2002 10 4415
RM5 10/20/2003 140.30 4238.82 T5 7/18/2002 10 4415
RM6 3/3/1998 136.61 4237.96 T5 7/29/2002 10 4415
RM6 8/15/1998 136.02 4238.55 T5 8/5/2002 10 4415
RM6 3/9/1999 135.88 4238.69 T5 8/24/2002 9.8 4415.2
RM6 9/5/1999 136.01 4238.56 T5 8/26/2002 9.8 4415.2
RM6 2/14/2000 135.95 4238.62 T5 9/3/2002 9.9 4415.1
RM6 5/3/2000 136.06 4238.51 T5 10/3/2002 9.9 4415.1
RM6 9/25/2000 136.35 4238.22 T5 10/27/2002 9.9 4415.1
RM6 11/28/2000 136.30 4238.27 T5 2/19/2003 9.9 4415.1
RM6 3/15/2001 136.85 4237.72 T5 8/15/2003 10 4415
RM6 5/17/2001 135.88 4238.69 T5 9/8/2003 10 4415
RM6 9/16/2001 136.20 4238.37 T5 2/24/2004 10 4415
RM6 3/18/2002 136.00 4238.57 T5 4/14/2004 10 4415
RM6 10/14/2002 135.70 4238.87 T5 8/2/2004 10 4415
RM6 4/20/2003 135.40 4239.17 T5 9/21/2004 10 4415
RM6 10/15/2003 136.50 4238.07 T5 12/30/2004 10 4415
RM9 3/4/1998 61.73 4307.58 T5 3/22/2005 8.95 4416.05
RM9 4/24/2002 60.61 4308.7 T5 6/15/2005 9.75 4415.25
RM9 1/27/2003 61.60 4307.71 T5 9/12/2005 10 4415
RM9 4/22/2003 61.20 4308.11 T5 11/13/2005 10 4415
RM9 4/24/2003 61.50 4307.81 T5 2/18/2006 10 4415
RM9 4/26/2003 61.10 4308.21 T5 4/20/2006 10 4415
RM9 10/20/2003 61.30 4308.01 T5 6/5/2006 10 4415
T4 2/13/2002 20.00 4411.2 T5 8/17/2006 9.8 4415.2
T4 6/7/2002 20.00 4411.2 T5 10/27/2006 9.7 4415.3
T4 7/18/2002 20.00 4411.2 T5 12/22/2006 9.7 4415.3


T5 3/2/2007 8.2 4416.8
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


T6 2/13/2002 11.7 4417.3 RM1 6/15/2004 176.35 4272.85
T6 6/7/2002 11.7 4417.3 RM1 9/20/2004 176.33 4272.87
T6 7/18/2002 11.7 4417.3 RM1 12/13/2004 176.50 4272.70
T6 7/29/2002 11.7 4417.3 RM1 3/21/2005 176.50 4272.70
T6 8/5/2002 11.7 4417.3 RM1 6/13/2005 177.10 4272.10
T6 8/24/2002 11.7 4417.3 RM1 9/12/2005 175.20 4274.00
T6 10/3/2002 11.7 4417.3 RM1 12/14/2005 177.50 4271.70
T6 10/27/2002 11.7 4417.3 RM1 3/12/2006 177.20 4272.00
T6 2/18/2003 11.7 4417.3 RM1 6/12/2006 176.80 4272.40
T6 8/15/2003 11.7 4417.3 RM1 9/18/2006 177.50 4271.70
T6 9/8/2003 11.7 4417.3 RM1 12/9/2006 177.60 4271.60
T6 2/24/2004 11.7 4417.3 RM1 3/10/2007 176.50 4272.70
T6 4/14/2004 11.7 4417.3 RM1 6/25/2007 176.10 4273.10
T6 8/2/2004 11.7 4417.3 RM1 8/31/2007 177.20 4272.00
T6 9/21/2004 11.7 4417.3 RM1 12/4/2007 177.75 4271.45
T6 12/30/2004 11.7 4417.3 RM1 3/25/2008 177.82 4271.38
T6 3/22/2005 10.95 4418.05 RM1 6/29/2008 178.20 4271.00
T6 6/15/2005 11.7 4417.3 RM1 9/22/2008 178.20 4271.00
T6 9/12/2005 11.7 4417.3 RM1 12/22/2008 178.20 4271.00
T6 11/13/2005 11.7 4417.3 RM1 2/8/2009 177.90 4271.30
T6 2/18/2006 11.7 4417.3 RM1 4/12/2009 178.06 4271.14
T6 4/20/2006 11.7 4417.3 RM1 8/24/2009 177.95 4271.25
T6 6/5/2006 11.7 4417.3 RM1 10/18/2009 178.32 4270.88
T6 8/17/2006 11.8 4417.2 RM1 2/1/2010 177.90 4271.30
T6 10/27/2006 11 8 4417 2 RM1 3/22/2010 178 35 4270 85
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T6 10/27/2006 11.8 4417.2 RM1 3/22/2010 178.35 4270.85
T6 12/22/2006 11.7 4417.3 RM1 4/12/2010 178.30 4270.90
T6 3/2/2007 10.7 4418.3 RM1 8/17/2010 178.40 4270.80
WW2 7/21/2005 411.8 4059.81 RM1 10/18/2010 178.43 4270.77


RM1 1/24/2011 178.50 4270.70
RM1 3/2/1998 176.23 4272.97 RM1 4/11/2011 178.40 4270.80
RM1 8/14/1998 176.19 4273.01 RM1 7/25/2011 178.50 4270.70
RM1 3/8/1999 175.88 4273.32 RM1 10/17/2011 178.58 4270.62
RM1 9/4/1999 176.03 4273.17 RM1 2/13/2012 178.62 4270.58
RM1 12/11/1999 175.96 4273.24 RM1 4/30/2012 178.50 4270.70
RM1 2/14/2000 175.93 4273.27 RM1 7/23/2012 178.60 4270.60
RM1 3/5/2000 175.79 4273.41 RM1 10/1/2012 178.27 4270.93
RM1 5/2/2000 175.83 4273.37 RM1 2/19/2013 178.60 4270.60
RM1 9/28/2000 175.87 4273.33 RM1 5/13/2013 178.60 4270.60
RM1 12/26/2000 176.00 4273.20 RM1 7/15/2013 178.90 4270.30
RM1 3/16/2001 175.83 4273.37 RM1 11/4/2013 178.80 4270.40
RM1 5/19/2001 176.08 4273.12 RM1 2/26/2014 178.75 4270.45
RM1 9/11/2001 175.50 4273.70 RM1 4/29/2014 178.80 4270.40
RM1 3/25/2002 176.00 4273.20 RM1 7/21/2014 178.82 4270.38
RM1 10/13/2002 175.80 4273.40 RM1 10/27/2014 179.00 4270.20
RM1 4/26/2003 175.80 4273.40 RM1 2/23/2015 178.90 4270.30
RM1 11/12/2003 176.53 4272.67 RM1 5/11/2015 178.80 4270.40
RM1 12/1/2003 176.11 4273.09 RM1 8/10/2015 178.90 4270.30
RM1 3/22/2004 174.90 4274.30 RM1 10/19/2015 178.90 4270.30
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM12 3/2/1998 142.44 4273.51 RM12 7/21/2014 144.30 4271.65
RM12 12/9/1999 142.49 4273.46 RM12 10/27/2014 144.30 4271.65
RM12 12/14/1999 142.49 4273.46 RM12 2/23/2015 144.30 4271.65
RM12 3/4/2000 142.38 4273.57 RM12 5/11/2015 144.20 4271.75
RM12 3/10/2000 142.50 4273.45 RM12 8/10/2015 144.35 4271.60
RM12 5/4/2000 142.65 4273.3 RM12 10/19/2015 144.20 4271.75
RM12 9/28/2000 142.79 4273.16
RM12 12/26/2000 143.00 4272.95
RM12 3/16/2001 142.40 4273.55
RM12 5/19/2001 142.42 4273.53
RM12 9/11/2001 147.00 4268.95
RM12 3/26/2002 146.00 4269.95
RM12 10/13/2002 146.40 4269.55
RM12 1/27/2003 142.50 4273.45
RM12 4/21/2003 143.20 4272.75
RM12 11/12/2003 142.73 4273.22
RM12 12/1/2003 143.90 4272.05
RM12 3/22/2004 143.20 4272.75
RM12 6/15/2004 142.38 4273.57
RM12 9/20/2004 142.49 4273.46
RM12 11/29/2004 142.90 4273.05
RM12 3/21/2005 142.50 4273.45
RM12 6/13/2005 143.20 4272.75
RM12 9/12/2005 142.40 4273.55
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RM12 12/14/2005 142.50 4273.45
RM12 3/12/2006 143.80 4272.15
RM12 6/12/2006 142.70 4273.25
RM12 9/18/2006 143.20 4272.75
RM12 12/9/2006 143.40 4272.55
RM12 3/10/2007 143.30 4272.65
RM12 6/25/2007 143.10 4272.85
RM12 8/31/2007 143.90 4272.05
RM12 12/4/2007 143.15 4272.80
RM12 3/25/2008 143.60 4272.35
RM12 6/29/2008 143.80 4272.15
RM12 9/22/2008 143.75 4272.20
RM12 12/15/2008 143.63 4272.32
RM12 2/8/2009 143.65 4272.30
RM12 4/12/2009 143.66 4272.29
RM12 8/24/2009 143.85 4272.10
RM12 10/18/2009 143.96 4271.99
RM12 2/1/2010 143.90 4272.05
RM12 3/22/2010 144.00 4271.95
RM12 4/12/2010 143.90 4272.05
RM12 8/17/2010 143.90 4272.05
RM12 10/19/2010 143.94 4272.01
RM12 1/24/2011 144.15 4271.80
RM12 4/11/2011 144.10 4271.85
RM12 7/25/2011 144.15 4271.80
RM12 10/17/2011 144.32 4271.63
RM12 2/13/2012 144.3 4271.65
RM12 4/30/2012 144.01 4271.94
RM12 7/23/2012 144.70 4271.25
RM12 10/1/2012 144.15 4271.80
RM12 2/19/2013 144.10 4271.85
RM12 5/13/2013 144.20 4271.75
RM12 7/15/2013 144.23 4271.72
RM12 11/4/2013 144.18 4271.77
RM12 2/24/2014 144.25 4271.70
RM12 4/29/2014 144.20 4271.75
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Table 3-1 - Water Level Elevations


Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM14 10/21/1999 192.07 4258.77 RM14 11/4/2013 193.70 4257.14
RM14 11/11/1999 192.12 4258.72 RM14 2/24/2014 193.65 4257.19
RM14 12/15/1999 192.23 4258.61 RM14 4/29/2014 193.53 4257.31
RM14 3/8/2000 191.26 4259.58 RM14 7/21/2014 193.00 4257.84
RM14 5/4/2000 191.62 4259.22 RM14 10/27/2014 193.80 4257.04
RM14 9/27/2000 191.16 4259.68 RM14 2/23/2015 198.70 4252.14
RM14 11/29/2000 191.77 4259.07 RM14 5/11/2015 193.60 4257.24
RM14 3/14/2001 191.67 4259.17 RM14 8/10/2015 193.80 4257.04
RM14 5/18/2001 191.63 4259.21 RM14 1019/15 193.80 4257.04
RM14 9/17/2001 191.31 4259.53
RM14 1/28/2002 191.60 4259.24
RM14 3/18/2002 192.00 4258.84
RM14 3/27/2002 192.10 4258.74
RM14 10/13/2002 192.10 4258.74
RM14 4/20/2003 191.80 4259.04
RM14 11/12/2003 192.23 4258.61
RM14 11/30/2003 192.30 4258.54
RM14 3/23/2004 193.09 4257.75
RM14 6/16/2004 191.50 4259.34
RM14 9/20/2004 191.62 4259.22
RM14 11/28/2004 191.30 4259.54
RM14 3/20/2005 191.70 4259.14
RM14 6/13/2005 191.90 4258.94
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RM14 9/12/2005 191.70 4259.14
RM14 12/13/2005 191.20 4259.64
RM14 3/11/2006 192.10 4258.74
RM14 6/12/2006 191.80 4259.04
RM14 9/19/2006 191.10 4259.74
RM14 9/19/2006 191.10 4259.74
RM14 12/9/2006 192.50 4258.34
RM14 3/10/2007 192.50 4258.34
RM14 6/24/2007 192.10 4258.74
RM14 8/31/2007 192.80 4258.04
RM14 12/3/2007 192.20 4258.64
RM14 3/26/2008 192.80 4258.04
RM14 6/29/2008 192.90 4257.94
RM14 9/23/2008 193.23 4257.61
RM14 12/16/2008 192.85 4257.99
RM14 2/8/2009 192.79 4258.05
RM14 4/12/2009 192.80 4258.04
RM14 8/24/2009 193.26 4257.58
RM14 10/19/2009 193.00 4257.84
RM14 2/1/2010 193.00 4257.84
RM14 3/22/2010 193.20 4257.64
RM14 4/12/2010 193.00 4257.84
RM14 8/17/2010 193.00 4257.84
RM14 8/30/2010 193.00 4257.84
RM14 10/18/2010 193.30 4257.54
RM14 1/24/2011 193.30 4257.54
RM14 4/11/2011 193.30 4257.54
RM14 7/25/2011 193.35 4257.49
RM14 10/17/2011 193.50 4257.34
RM14 2/13/2012 193.62 4257.22
RM14 4/30/2012 193.40 4257.44
RM14 7/23/2012 193.60 4257.24
RM14 10/1/2012 193.50 4257.34
RM14 2/19/2013 193.60 4257.24
RM14 5/13/2013 193.65 4257.19
RM14 7/15/2013 193.60 4257.24
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM18 11/2/2003 174.50 4247.06 RM19 11/4/2003 152.60 4256.90
RM18 11/12/2003 164.41 4257.15 RM19 11/12/2003 152.76 4256.74
RM18 11/21/2003 164.30 4257.26 RM19 11/30/2003 151.70 4257.80
RM18 11/30/2003 164.30 4257.26 RM19 3/22/2004 150.40 4259.10
RM18 3/23/2004 165.29 4256.27 RM19 6/16/2004 152.32 4257.18
RM18 6/16/2004 164.00 4257.56 RM19 9/21/2004 152.52 4256.98
RM18 9/21/2004 164.10 4257.46 RM19 11/1/2004 152.30 4257.20
RM18 11/29/2004 163.80 4257.76 RM19 3/20/2005 153.20 4256.30
RM18 3/20/2005 164.40 4257.16 RM19 6/12/2005 152.10 4257.40
RM18 6/12/2005 163.70 4257.86 RM19 9/11/2005 151.30 4258.20
RM18 9/11/2005 162.70 4258.86 RM19 12/12/2005 150.80 4258.70
RM18 12/13/2005 167.70 4253.86 RM19 3/11/2006 151.70 4257.80
RM18 3/11/2006 168.20 4253.36 RM19 6/11/2006 151.50 4258.00
RM18 3/11/2006 168.20 4253.36 RM19 9/19/2006 152.90 4256.60
RM18 6/11/2006 167.20 4254.36 RM19 12/9/2006 152.90 4256.60
RM18 9/19/2006 164.80 4256.76 RM19 3/10/2007 152.20 4257.30
RM18 12/8/2006 168.90 4252.66 RM19 6/24/2007 152.60 4256.90
RM18 12/8/2006 168.90 4252.66 RM19 8/31/2007 152.40 4257.10
RM18 3/10/2007 161.10 4260.46 RM19 12/3/2007 153.15 4256.35
RM18 6/24/2007 164.50 4257.06 RM19 3/25/2008 153.50 4256.00
RM18 8/31/2007 159.30 4262.26 RM19 6/29/2008 153.70 4255.80
RM18 12/3/2007 164.76 4256.80 RM19 9/23/2008 153.75 4255.75
RM18 3/25/2008 164.70 4256.86 RM19 12/16/2008 153.42 4256.08
RM18 6/29/2008 165.50 4256.06 RM19 2/9/2009 153.40 4256.10
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RM18 9/23/2008 165.58 4255.98 RM19 4/12/2009 153.63 4255.87
RM18 12/16/2008 165.30 4256.26 RM19 8/24/2009 153.80 4255.70
RM18 2/9/2009 165.20 4256.36 RM19 9/29/2009 153.80 4255.70
RM18 4/12/2009 165.35 4256.21 RM19 10/18/2009 153.90 4255.60
RM18 8/24/2009 165.60 4255.96 RM19 2/1/2010 153.80 4255.70
RM18 9/29/2009 165.50 4256.06 RM19 3/22/2010 153.70 4255.80
RM18 10/18/2009 165.60 4255.96 RM19 4/12/2010 153.20 4256.30
RM18 2/1/2010 165.65 4255.91 RM19 8/17/2010 153.85 4255.65
RM18 3/22/2010 165.60 4255.96 RM19 8/30/2010 153.85 4255.65
RM18 4/12/2010 165.10 4256.46 RM19 10/18/2010 153.94 4255.56
RM18 8/17/2010 165.52 4256.04 RM19 1/24/2011 154.00 4255.50
RM18 10/18/2010 165.80 4255.76 RM19 4/11/2011 153.75 4255.75
RM18 1/24/2011 165.90 4255.66 RM19 7/25/2011 154.00 4255.50
RM18 4/11/2011 165.75 4255.81 RM19 10/17/2011 154.20 4255.30
RM18 7/25/2011 166.00 4255.56 RM19 2/13/2012 154.20 4255.30
RM18 10/17/2011 165.90 4255.66 RM19 4/30/2012 153.95 4255.55
RM18 2/13/2012 166.00 4255.56 RM19 7/23/2012 154.20 4255.30
RM18 4/30/2012 165.80 4255.76 RM19 10/1/2012 154.03 4255.47
RM18 7/23/2012 166.00 4255.56 RM19 2/19/2013 153.80 4255.70
RM18 10/1/2012 166.00 4255.56 RM19 5/21/2013 154.10 4255.40
RM18 2/19/2013 165.80 4255.76 RM19 7/15/2013 154.20 4255.30
RM18 5/21/2013 166.00 4255.56 RM19 11/4/2013 154.28 4255.22
RM18 7/15/2013 166.00 4255.56 RM19 2/24/2014 154.25 4255.25
RM18 11/4/2013 166.12 4255.44 RM19 4/28/2014 154.30 4255.20
RM18 2/24/2014 166.10 4255.46 RM19 7/21/2014 154.30 4255.20
RM18 4/28/2014 166.00 4255.56 RM19 10/27/2014 154.40 4255.10
RM18 7/21/2014 166.30 4255.26 RM19 2/23/2015 154.40 4255.10
RM18 10/27/2014 166.20 4255.36 RM19 5/11/2015 154.20 4255.30
RM18 2/23/2015 166.20 4255.36 RM19 8/10/2015 154.40 4255.10
RM18 5/11/2015 166.00 4255.56 RM19 10/19/2015 154.30 4255.20
RM18 8/10/2015 166.30 4255.26
RM18 10/19/15 166.22 4255.34
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM20 11/3/2003 129.20 4251.63
RM20 11/12/2003 129.90 4250.93
RM20 11/30/2003 129.20 4251.63
RM20 3/23/2004 131.09 4249.74
RM20 6/16/2004 129.90 4250.93
RM20 9/21/2004 130.00 4250.83
RM20 11/7/2004 129.70 4251.13
RM20 3/20/2005 130.00 4250.83
RM20 6/12/2005 131.30 4249.53
RM20 9/11/2005 130.60 4250.23
RM20 12/13/2005 130.10 4250.73
RM20 3/11/2006 130.70 4250.13
RM20 6/11/2006 130.70 4250.13
RM20 9/20/2006 130.80 4250.03
RM20 12/8/2006 130.90 4249.93
RM20 3/10/2007 130.10 4250.73
RM20 6/24/2007 130.10 4250.73
RM20 8/31/2007 130.50 4250.33
RM20 12/4/2007 131.20 4249.63
RM20 3/26/2008 131.50 4249.33
RM20 6/30/2008 131.90 4248.93
RM20 9/23/2008 131.68 4249.15
RM20 12/15/2008 131.57 4249.26
RM20 2/9/2009 131.30 4249.53


Shootaring Canyon Mill
Annual Groundwater Monitoring Report - 2015


February 2016


RM20 4/13/2009 131.65 4249.18
RM20 8/24/2009 131.70 4249.13
RM20 10/18/2009 131.80 4249.03
RM20 2/1/2010 131.82 4249.01
RM20 3/22/2010 131.75 4249.08
RM20 4/12/2010 131.20 4249.63
RM20 8/17/2010 131.93 4248.90
RM20 10/18/2010 132.00 4248.83
RM20 1/24/2011 131.20 4249.63
RM20 4/11/2011 131.90 4248.93
RM20 7/25/2011 132.00 4248.83
RM20 10/17/2011 132.30 4248.53
RM20 2/13/2012 132.31 4248.52
RM20 4/30/2012 132.00 4248.83
RM20 7/23/2012 132.30 4248.53
RM20 10/1/2012 132.25 4248.58
RM20 7/23/2012 132.30 4248.53
RM20 10/1/2012 132.25 4248.58
RM20 2/19/2013 132.00 4248.83
RM20 5/21/2013 132.30 4248.53
RM20 7/15/2013 132.35 4248.48
RM20 11/4/2013 132.45 4248.38
RM20 2/24/2014 132.40 4248.43
RM20 4/28/2014 132.50 4248.33
RM20 7/21/2014 132.45 4248.38
RM20 10/27/2014 132.60 4248.23
RM20 2/23/2015 132.60 4248.23
RM20 5/11/2015 132.40 4248.43
RM20 8/10/2015 132.60 4248.23
RM20 10/19/2015 132.40 4248.43
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM2R 10/17/1999 241.48 4263.38 RM2R 2/24/2014 247.85 4257.01
RM2R 10/19/1999 241.64 4263.22 RM2R 4/29/2014 247.95 4256.91
RM2R 12/15/1999 241.64 4263.22 RM2R 7/21/2014 248.00 4256.86
RM2R 3/8/2000 241.41 4263.45 RM2R 10/27/2014 248.20 4256.66
RM2R 5/4/2000 241.22 4263.64 RM2R 2/23/2015 248.00 4256.86
RM2R 9/27/2000 241.21 4263.65 RM2R 5/11/2015 248.20 4256.66
RM2R 11/29/2000 241.55 4263.31 RM2R 8/10/2015 248.40 4256.46
RM2R 3/15/2001 241.35 4263.51 RM2R 10/19/2015 248.70 4256.16
RM2R 5/18/2001 241.36 4263.50
RM2R 9/16/2001 241.50 4263.36
RM2R 3/18/2002 241.30 4263.56
RM2R 3/18/2002 241.30 4263.56
RM2R 10/14/2002 241.10 4263.76
RM2R 10/14/2002 241.00 4263.86
RM2R 4/20/2003 239.70 4265.16
RM2R 11/12/2003 242.60 4262.26
RM2R 11/30/2003 240.41 4264.45
RM2R 3/23/2004 243.63 4261.23
RM2R 6/16/2004 242.42 4262.44
RM2R 9/20/2004 242.20 4262.66
RM2R 11/28/2004 243.40 4261.46
RM2R 3/20/2005 241.90 4262.96
RM2R 6/13/2005 243.70 4261.16
RM2R 9/11/2005 240.70 4264.16
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RM2R 12/13/2005 239.50 4265.36
RM2R 3/11/2006 244.50 4260.36
RM2R 6/11/2006 243.90 4260.96
RM2R 6/11/2006 243.90 4260.96
RM2R 9/19/2006 241.50 4263.36
RM2R 12/10/2006 243.10 4261.76
RM2R 3/10/2007 241.00 4263.86
RM2R 6/25/2007 239.40 4265.46
RM2R 8/31/2007 240.60 4264.26
RM2R 12/4/2007 245.90 4258.96
RM2R 3/25/2008 245.80 4259.06
RM2R 6/30/2008 246.00 4258.86
RM2R 9/22/2008 246.45 4258.41
RM2R 12/16/2008 246.00 4258.86
RM2R 2/8/2009 246.40 4258.46
RM2R 4/12/2009 246.45 4258.41
RM2R 8/24/2009 246.80 4258.06
RM2R 10/18/2009 246.98 4257.88
RM2R 12/7/2009 246.50 4258.36
RM2R 2/1/2010 246.85 4258.01
RM2R 3/22/2010 246.90 4257.96
RM2R 4/12/2010 246.80 4258.06
RM2R 8/17/2010 247.00 4257.86
RM2R 10/18/2010 247.10 4257.76
RM2R 1/24/2011 247.00 4257.86
RM2R 4/11/2011 247.10 4257.76
RM2R 7/25/2011 247.35 4257.51
RM2R 10/17/2011 247.50 4257.36
RM2R 2/13/2012 247.40 4257.46
RM2R 4/30/2012 247.55 4257.31
RM2R 7/23/2012 247.50 4257.36
RM2R 10/1/2012 247.50 4257.36
RM2R 2/19/2013 247.45 4257.41
RM2R 5/13/2013 247.65 4257.21
RM2R 7/15/2013 247.70 4257.16
RM2R 11/4/2013 247.80 4257.06
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Table 3-1 - Water Level Elevations
Location 
Name Date


Depth to 
GW


Elev GW 
Measured


Location 
Name Date Depth to GW


Elev GW 
Measured


RM8 3/4/1998 57.43 4324.34 RM7 3/2/1998 140.61 4255.25
RM8 4/24/2002 57.40 4324.37 RM7 4/24/2002 140.51 4255.35
RM8 1/28/2003 57.35 4324.42 RM7 9/8/2002 140.40 4255.46
RM8 4/21/2003 56.90 4324.87 RM7 4/26/2003 139.90 4255.96
RM8 4/24/2003 57.50 4324.27 RM7 11/12/2003 140.53 4255.33
RM8 4/26/2003 56.80 4324.97 RM7 11/30/2003 140.20 4255.66
RM8 11/12/2003 58.25 4323.52 RM7 3/23/2004 141.32 4254.54
RM8 11/30/2003 56.80 4324.97 RM7 6/16/2004 140.00 4255.86
RM8 3/23/2004 58.40 4323.37 RM7 9/21/2004 140.20 4255.66
RM8 6/16/2004 57.80 4323.97 RM7 9/22/2004 140.30 4255.56
RM8 9/21/2004 58.00 4323.77 RM7 11/7/2004 140.30 4255.56
RM8 11/7/2004 58.10 4323.67 RM7 3/20/2005 141.00 4254.86
RM8 3/21/2005 57.90 4323.87 RM7 6/12/2005 139.70 4256.16
RM8 6/12/2005 57.90 4323.87 RM7 9/11/2005 139.40 4256.46
RM8 9/11/2005 58.00 4323.77 RM7 12/12/2005 139.10 4256.76
RM8 12/13/2005 57.80 4323.97 RM7 3/11/2006 140.40 4255.46
RM8 3/11/2006 57.90 4323.87 RM7 6/11/2006 139.70 4256.16
RM8 6/11/2006 57.40 4324.37 RM7 9/19/2006 139.60 4256.26
RM8 9/20/2006 57.80 4323.97 RM7 12/9/2006 140.60 4255.26
RM8 12/8/2006 58.40 4323.37 RM7 3/10/2007 139.20 4256.66
RM8 3/10/2007 56.90 4324.87 RM7 6/24/2007 139.30 4256.56
RM8 6/24/2007 56.50 4325.27 RM7 8/31/2007 139.60 4256.26
RM8 8/31/2007 57.20 4324.57 RM7 12/3/2007 140.82 4255.04
RM8 12/4/2007 57.45 4324.32 RM7 3/25/2008 141.00 4254.86
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RM8 3/26/2008 56.93 4324.84 RM7 6/29/2008 141.30 4254.56
RM8 6/30/2008 57.20 4324.57 RM7 9/23/2008 141.33 4254.53
RM8 9/23/2008 57.88 4323.89 RM7 12/16/2008 141.00 4254.86
RM8 12/15/2008 57.33 4324.44 RM7 2/8/2009 140.90 4254.96
RM8 2/8/2009 57.05 4324.72 RM7 4/12/2009 141.24 4254.62
RM8 4/12/2009 56.79 4324.98 RM7 8/24/2009 141.30 4254.56
RM8 8/24/2009 57.17 4324.60 RM7 10/18/2009 141.47 4254.39
RM8 10/18/2009 57.15 4324.62 RM7 2/1/2010 141.28 4254.58
RM8 2/1/2010 56.40 4325.37 RM7 3/22/2010 141.30 4254.56
RM8 3/22/2010 56.05 4325.72 RM7 4/12/2010 141.15 4254.71
RM8 4/12/2010 56.20 4325.57 RM7 8/17/2010 141.40 4254.46
RM8 8/17/2010 56.60 4325.17 RM7 10/18/2010 141.50 4254.36
RM8 1/24/2011 56.00 4325.77 RM7 1/24/2011 141.55 4254.31
RM8 4/11/2011 55.90 4325.87 RM7 4/11/2011 141.40 4254.46
RM8 7/25/2011 55.80 4325.97 RM7 7/25/2011 141.67 4254.19
RM8 10/17/2011 56.38 4325.39 RM7 10/17/2011 141.55 4254.31
RM8 2/13/2012 55.65 4326.12 RM7 2/13/2012 141.60 4254.26
RM8 4/30/2012 55.40 4326.37 RM7 4/30/2012 141.45 4254.41
RM8 7/23/2012 55.45 4326.32 RM7 7/23/2012 141.65 4254.21
RM8 10/1/2012 55.82 4325.95 RM7 10/1/2012 141.64 4254.22
RM8 2/19/2013 54.80 4326.97 RM7 2/19/2013 141.30 4254.56
RM8 5/13/2013 55.00 4326.77 RM7 5/13/2013 141.60 4254.26
RM8 7/15/2013 54.90 4326.87 RM7 7/15/2013 141.70 4254.16
RM8 11/4/2013 54.90 4326.87 RM7 11/4/2013 141.74 4254.12
RM8 2/24/2014 54.70 4327.07 RM7 2/24/2014 141.70 4254.16
RM8 4/28/2014 54.70 4327.07 RM7 4/28/2014 141.80 4254.06
RM8 7/21/2014 54.50 4327.27 RM7 7/21/2014 141.80 4254.06
RM8 10/27/2014 54.50 4327.27 RM7 10/27/2014 141.90 4253.96
RM8 2/23/2015 54.20 4327.57 RM7 2/23/2015 141.90 4253.96
RM8 5/11/2015 54.00 4327.77 RM7 5/11/2015 141.70 4254.16
RM8 8/10/2015 54.00 4327.77 RM7 8/10/2015 142.00 4253.86
RM8 10/19/2015 54.10 4327.67 RM7 10/19/2015 141.85 4254.01
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 Table 3-2 - Shootaring Canyon Mill Well and Piezometer Data


Location 


Name


RM1 Entrada Well 59306.43 61826.64 3 487 2.2 4449.2 220-480 157-487 225 Active and 
Required


RM2R Entrada Well 57924 63142 5 300 1.2 4504.86 250-300 242-300 273 Active and 
Required


RM7 Entrada Well 57903.76 61645.1 3 219.5 2.2 4395.83 187-217 177-217 200 Active and 
Required


RM8 Perched Well 57204.11 61576.04 3 79.1 3.1 4381.04 57-77 47-77 75 Active and 
Required


RM12 Entrada Well 59477.15 61790.93 5 157 1.3 4415.95 117-157 110-157 156


RM14 Entrada Well 58418.52 61368.27 5 260 1.5 4450.84 134-174 , 174-
260# 127-174 253 Active and 


Required


RM18 Entrada Well 57833 61851 5 243.3 1.3 4421.56 162-242 149-242 232 Active and 
Required


RM19 Entrada Well 58077 61524 5 236.3 1.3 4409.5 155-235 139-235 219 Active and 
Required


RM20 Entrada Well 57208 61592 5 212.6 1.6 4380.83 131-211 120-212 201 Active and 
Required


OW1A Entrada Well 57140 63730 1 300 0.2 4472.53 200-300 - - Active


OW1B Navajo Well 57140 63730 1 798 1.9 4474.23 648-798 - - Active


OW2 Entrada Well 57094.27 63667.32 1 300 0.2 4470.7 200-300 - - Active


OW3 Navajo Well 57046.22 63658.61 1 798 2.3 4470.78 650-798 - - Active


OW4 Carmel Well 57034.72 63707.25 1 570 2.3 4472.54 435-570 - - Active


RM10 Entrada Well 56286.28 61272.24 5 99 2 4343.57 57-97 53-97 - Abandoned


RM11 Entrada Well 56593.76 60769.08 5 240 2 4436.14 140-180, 180-
240# 5-180 220 Abandoned


RM13 Entrada Well 56648.42 61996.28 5 270 2 4434.81 140-180 , 180-
270# 5-180 219 Abandoned


RM15 Entrada Well 56311.1 61354.62 5 460 1.9 4343.75 379-459 95-459 157 Abandoned


RM16 Entrada Well 56615 60772 5 296 1.2 4434.95 246-296 240-296 225 Abandoned


RM17 Entrada Well 56636 61993 5 290 0.7 4433.58 240-290 235-290 218 Abandoned


RM2 Entrada Well 57731.05 63040.65 3 520 1.6 4519.76 260-520 250-520 - Abandoned


RM21 Perched Well 57843 61851 5 141.3 1.3 4421.64 110-140 100-140 - Active


RM22 Perched Well 58088 61513 5 120.8 0.8 4410.52 90-120 80-120 - Active


RM3 Entrada Well 57193.11 60647.72 6 540 1.8 4461.32 230-540 190-540 246 Abandoned


RM4 Entrada Well 56471.66 61099.33 3 500 3.5 4395.5 190-490 115-500 176 Abandoned


RM4R Entrada Well 56358 61086 5 160 1 4368.32 110-160 105-160 157 Abandoned


RM5 Entrada Well 56415.41 61285.98 3 440 3.6 4379.12 150-430 130-440 172 Abandoned


RM6 Entrada Well 56348.02 61480.76 3 460 2.3 4374.57 175-455 110-460 174 Abandoned


RM9 Perched Well 56767.27 61363.68 3 82.8 1.2 4369.25 62-82 52-82 80 Abandoned


WW1 Navajo Well 56562.11 63085.99 6 870 -2.8 4454.79 635-870 - - Active


WW2 Navajo Well 57144.07 63676.73 6 1000 -3.4 4471.67 602-1000 - - Active


T4 Tailings Wells 58456 61953 2 20 1.2 4431.2 12.9-17.9 18-Oct - Active


T5 Tailings Wells 58371 61891 2 10 2.5 4425 2.5-7.5 0.7-8 - Active


T6 Tailings Wells 58133 61801 2 11.7 2.9 4429 3.8-8.8 9-Jan - Active


PZ1 Piezometer 56598.62 61021.6 1 87 1.8 4434.51 75-85 Feb-85 - Active


PZ2 Piezometer 56579.87 61326.68 1 88 1.7 4434.74 76-86 Mar-86 - Active


PZ3 Piezometer 56563.65 61575.24 1 88 1.9 4435.34 76-86 Mar-86 - Active


PZ4 Piezometer 56270.81 61382.9 1 25 1.7 4347.17 13-23 23-Feb - Abandoned


PZ5 Piezometer 56300.79 61274.63 1 25 1.8 4344.79 13-23 23-Jan - Abandoned


PZ6 Piezometer 56331.92 61166.86 1 25 1.6 4362.51 13-23 23-Feb - Abandoned
1  Well locations are in local site corrdinates 2  Depths are feet below ground surface


M.S.L. = Mean Sea Level


Top of Casing 
Reference elev. 


(feet M.S.L.)


Casing 
Screen 
Depth 


Interval
(feet 2)


Sand Pack
Depth 


Interval
(feet 2)


Pump Intake
Dpeth 
(feet 2)


StatusStick Up 
(feet)


Formation & 
Well Type Northing1 Easting1


Casing Inside 
Diameter 
(inches)


Total Well 
Depth
(feet 2)
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Table 4-1 - Calculated Vertical Gradients Between Wells RM8 and RM20


Well No.
Top of Casing Elevation (ft., MSL) 4381.77 4380.83


Casing Stick up (ft., ags) 3.1 1.6
Screen Zone (ft., bgs) 57 - 77 131-211


Vertical Well Screen Separation (ft.) 104 (The difference between the mid-point of each screen zone)


Date
Depth to Water


(ft., bTOC)
Water Elevation 


(ft., MSL)


Depth to 
Water


(ft., bTOC)


Water 
Elevation 
(ft., MSL)


Vertical Gradient 
(ft./ft.)


11/12/2003 58.25 4323.52 129.9 4250.93 0.689
11/30/2003 56.8 4324.97 129.2 4251.63 0.696


3/23/2004 58.4 4323.37 131.09 4249.74 0.699
6/16/2004 57.8 4323.97 129.9 4250.93 0.693
9/21/2004 58 4323.77 130.0 4250.83 0.692
11/7/2004 58.1 4323.67 129.7 4251.13 0.688
3/20/2005 57.9 4323.87 130.0 4250.83 0.693
6/12/2005 57.9 4323.87 131.3 4249.53 0.706
9/11/2005 58 4323.77 130.6 4250.23 0.698


12/13/2005 57.8 4323.97 130.1 4250.73 0.695
3/11/2006 57.9 4323.87 130.7 4250.13 0.700
6/11/2006 57.4 4324.37 130.7 4250.13 0.705
9/20/2006 57.8 4323.97 130.8 4250.03 0.702
12/8/2006 58.4 4323.37 130.9 4249.93 0.697
3/10/2007 56.9 4324.87 130.1 4250.73 0.704
6/25/2007 56.5 4325.27 130.1 4250.73 0.708
8/31/2007 57.2 4324.57 130.5 4250.33 0.705
12/4/2007 57.45 4324.32 131.2 4249.63 0.709
3/26/2008 56.95 4324.82 131.50 4249.33 0.717
6/30/2008 57.20 4324.57 131.9 4248.93 0.718
9/24/2008 57.88 4323.89 131.68 4249.15 0.710


12/15/2008 57.33 4324.44 131.57 4249.26 0.714
2/9/2009 57.05 4324.72 131.30 4249.53 0.714


4/13/2009 56.79 4324.98 131.65 4249.18 0.720
8/24/2009 57.17 4324.60 131.70 4249.13 0.717


10/18/2009 57.15 4324.62 131.80 4249.03 0.718
2/1/2010 56.40 4325.37 131.82 4249.01 0.725


4/12/2010 56.20 4325.57 131.20 4249.63 0.721
6/21/2010 56.80 4324.97 131.90 4248.93 0.722
8/17/2010 56.60 4325.17 131.93 4248.90 0.724
8/30/2010 56.60 4325.17 131.93 4248.90 0.724


10/18/2010 56.55 4325.22 132.00 4248.83 0.725
1/24/2011 56.00 4325.77 131.20 4249.63 0.723
4/11/2011 55.90 4325.87 131.90 4248.93 0.731
7/25/2011 55.80 4325.97 132.00 4248.83 0.733


10/17/2011 56.38 4325.39 132.00 4248.83 0.727
2/23/2012 55.40 4326.37 132.00 4248.83 0.737
4/30/2012 55.65 4326.12 132.31 4248.52 0.737
7/23/2012 55.45 4326.32 132.30 4248.53 0.739
10/1/2012 55.82 4325.95 132.25 4248.58 0.735
2/19/2013 54.80 4326.97 132.00 4248.83 0.742
5/13/2013 55.00 4326.77 132.30 4248.53 0.743
7/15/2013 54.90 4326.87 132.35 4248.48 0.745
11/4/2013 54.90 4326.87 132.45 4248.38 0.746
2/24/2014 54.70 4327.07 132.40 4248.43 0.747
4/28/2014 54.70 4327.07 132.50 4248.33 0.748
7/21/2014 54.50 4327.27 132.45 4248.38 0.750


10/27/2014 54.50 4327.27 132.60 4248.23 0.751
2/23/2015 54.20 4327.57 132.60 4248.23 0.754
5/11/2015 54.00 4327.77 132.40 4248.43 0.754
8/10/2015 54.00 4327.77 132.60 4248.23 0.756


10/19/2015 54.10 4327.67 132.40 4248.43 0.753


RM8 RM20
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From: Jeff Kujawa Jeff.Kujawa@alsglobal.com
Subject: RE: questions for ALS


Date: April 15, 2015 at 12:54 PM
To: Toby Wright wrightenv@gmail.com, Scott Schierman scott.schierman@uranium1.com
Cc: April Lafferty april@twrightinc.com


Toby,
Here)is)the)updated)report)for)the)As)re4analysis)along)with)the)EDD.))I)have)updated)our)login)details
for)this)project)to)no)longer)report)to)the)MDL.))This)should)address)most)of)the)issues)you)have)had.
)
Take our short online customer survey for a chance to win a FREE iPad!


Jeff Kujawa


Project Manager / Radiation Safety Officer - Fort Collins, CO 
ALS Life Sciences Division | Environmental


)
From: Toby Wright [mailto:wrightenv@gmail.com] 
Sent: Monday, April 06, 2015 3:02 PM
To: Jeff Kujawa
Cc: April Lafferty
Subject: Re: questions for ALS
 
Jeff;
 
Thanks for your reply.
 
Please re-run the arsenic for all samples affected by the blank hit for arsenic.  I understand that
ammonia is out of hold and cannot be re-analyzed.  


Toby Wright
Wright Environmental Services, Inc.
227 Jefferson St.
Fort Collins, CO  80524
(970) 231-1160
WrightEnv@gmail.com


 
 
On Mon, Apr 6, 2015 at 12:18 PM, Jeff Kujawa <Jeff.Kujawa@alsglobal.com> wrote:
Toby,
I)have)talked)with)the)lab)and)in)both)cases)with)the)ammonia)and)arsenic,)it)was)an)oversight)that)they
were)not)re4analyzed.)
)
For)the)Ra4226,)the)MB)is)below)the)requested)detecKon)limit)of)0.2)pCi/L)but)above)the)achieved)of
0.105)pCi/L.))Per)our)SOP,)we)note)this)in)the)narrate)and)flag)the)MB)result.))The)negaKve)values)for)Ba
and)K)are)due)to)a)CLP)reporKng)convenKon.))The)absolute)value)of)the)blank)results)are)compared
against)the)RL)and)MDL)limits)and)flagged)accordingly.))In)this)case)the)values)are)within)that)range)and
displayed.))I)believe)the)primary)reason)for)this)reporKng)convenKon)is)to)aid)in)monitoring)for)large
negaKve)values)that)may)indicate)instrument)issues.)
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)
I)think)the)reoccurring)issue)with)the)data)quesKons)you)rouKnely)have)is)in)regards)to)reported)values
that)are)below)the)RL)and)above)the)MDL.))When)we)get)down)to)this)range)with)the)various)analyses,
the)uncertainty)becomes)much)more)significant.))All)of)our)reporKng)limits)are)at)or)below)the)RL)listed
in)the)Shootaring)Mill)QAP.))I)suggest)that)we)no)longer)evaluate)and)report)results)that)are)below)the
RL)as)this)seems)to)provide)more)confusion)and)trouble)than)it)helps)with)your)data.)
)
Take our short online customer survey for a chance to win a FREE iPad!


Jeff Kujawa


Project Manager / Radiation Safety Officer - Fort Collins, CO 
ALS Life Sciences Division | Environmental


)
From: Toby Wright [mailto:wrightenv@gmail.com] 
Sent: Friday, April 03, 2015 3:57 PM
To: Jeff Kujawa
Subject: Fwd: questions for ALS
 
Jeff....please see e-mail string below.
 
Could you please verify the results for the samples April identifies?
Clearly Ammonia is out of hold but arsenic is still be in hold IF we need need to reanalyze.
 
 
What's up with your blanks this period?


Toby Wright
Wright Environmental Services, Inc.
227 Jefferson St.
Fort Collins, CO  80524
(970) 231-1160
WrightEnv@gmail.com
 
 
---------- Forwarded message ----------
From: April Lafferty <april@twrightinc.com>
Date: Thu, Apr 2, 2015 at 3:06 PM
Subject: questions for ALS
To: toby wright <wrightenv@gmail.com>


Toby,
 
For work order 1502453, the RPD for RM-19 and RM-100 for ammonia and arsenic are above
20%, the RPDs were 86% and 109% respectively.  I think we should ask for verification of these
values and reanalysis, if necessary. Both of these constituents were identified in the method
blank.  Ammonia was reported in the method blank at 0.06 which more than the concentration
reported in RM-19.
 
Blank contamination was identified for RA-226, ammonia, and arsenic.  The reported
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Blank contamination was identified for RA-226, ammonia, and arsenic.  The reported
concentrations were similar to values reported for our data.  Within 2 times our data values in
many instances.
 
negative values are reported for barium and potassium in the method blank IP150312-3.  These
values are reported with a J in the QC Batch Report.  It would be helpful if ALS could explain the
negative values for metals.
 
Would you please rephrase as necessary and email Jeff.
 
Thanks
April


April Lafferty
Wright Env. Services
227 Jefferson Street
Fort Collins, CO 
april@twrightinc.com
970-430-9001
 
 
 
 
 


ALS Group: Click here to report this email as spam.


*****************************************************************************
The information contained in this email is confidential. If the reader is not the intended recipient
then you must notify the sender immediately by return email and then delete all copies of this
email. You must not copy, distribute, print or otherwise use the information. Email may be stored
by the Company to support operational activities. All information will be held in accordance with
the Company's Privacy Policy which can be found on the Company's website -
www.alsglobal.com. 
*****************************************************************************
 


1502453.xls 1502453_Summary_RE
SUB.pdf
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TABLE 2 - SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP BLIND DUPLICATE SAMPLE COMPARISON CHECKLIST


Sample Collection Date:  02/23/15
Reviewer\Date:   April Lafferty 3/31/15
Report Date\Work Order No.:  03/27/15  ALS 1502453


Primary
Sample


Duplicate
Sample


RM-19 RM-100


Analyte Units CRL
Primary
Sample


Duplicate
Sample


RPD
(%) MDL 3 x MDL


Major Ions Carbonate as CaCO3 mg/L 2 <2 <2 NA
Bicarbonate as CaCO3 mg/L 2 150 150 0%
Calcium (Ca) mg/L 1 19 18 5%
Chloride (Cl) mg/L 1 5.9 5.9 0%
Fluoride (F) mg/L 0.1 0.19 0.17 11%
Magnesium (Mg) mg/L 1 23 22 4%
Nitrogen, Ammonia as N mg/L <0.1 <0.1 0.12 18% 0.1 0.3
Nitrogen, Nitrite + Nitrate as N mg/L 0.1 1.4 1.4 0%
Potassium (K) mg/L 1 2.1 2.1 0%
Sodium (Na) mg/L 1 17 17 0%
Sulfate (SO4) mg/L 1 21 21 0%


Physical Properties TDS mg/L 20 200 200 0%


Metals -Total Recoverable
Original Arsenic (As) mg/L 0.003 0.0013 0.0044 109% 0.002 0.006


Reanalysis Arsenic (As) mg/L 0.003 <0.002 <0.002 NA 0.002 0.006
Barium (Ba) mg/L 0.1 0.11 0.11 0%
Cadmium (Cd) mg/L 0.001 <0.0003 <0.0003 NA
Chromium (Cr) mg/L 0.01 <0.01 <0.01 NA
Copper (Cu) mg/L 0.01 <0.01 <0.01 NA
Lead (Pb) mg/L 0.002 <0.0005 <0.0005 NA
Mercury (Hg) mg/L 0.001 <0.0002 <0.0002 NA
Molybdenum (Mo) mg/L 0.005 0.0012 0.0012 0%
Selenium (Se) mg/L 0.005 <0.005 <0.005 NA
Silver (Ag) mg/L 0.005 <0.0001 <0.0001 NA
Uranium (U) mg/L 0.0003 0.003 0.003 0%
Zinc (Zn) mg/L 0.01 <0.01 <0.01 NA


Radionuclides Gross Alpha pCi/L 3.8 4.8
Gross Alpha minus Rn & U pCi/L 1.76 2.8
precision (±) pCi/L 1.5 1.6 0.46
Gross Alpha MDC pCi/L 3 1.9 1.8 RER


Radium-226 (Ra-226) pCi/L 0.31 0.36
precision (±) pCi/L 0.12 0.13 0.28
Radium-226 MDC pCi/L 0.2 0.11 0.1 RER


NA = Not Applicable
ND = Non-Detection at Reporting Limit or MDC
MDC = Lab reported Minimum Detectable Quantity
RER = Replicate Error Ratio = absolute value (original value - dup value)/sqrt[(orig sample error)^2 +(dup error)^2), should be <2
RPD = Relative Percent Difference = absolute value of (primary- duplicate)/((primary+duplicate)/2)
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TABLE 3 - SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP BLIND DUPLICATE SAMPLE COMPARISON CHECKLIST


Sample Collection Date: 05/11/15
Reviewer\Date:   April Lafferty 06/14/15
Report Date\Work Order No.:  06/11/15  ALS 1505242


Primary
Sample


Duplicate
Sample


RM-19 RM-100


Analyte Units CRL
Primary
Sample


Duplicate
Sample


RPD
(%) MDL 3 x MDL


Major Ions Carbonate as CaCO3 mg/L 2 <2 <2 NA
Bicarbonate as CaCO3 mg/L 2 150 150 0%
Calcium (Ca) mg/L 1 18 20 11%
Chloride (Cl) mg/L 1 6.2 6.2 0%
Fluoride (F) mg/L 0.1 0.19 0.18 5%
Magnesium (Mg) mg/L 1 23 24 4%
Nitrogen, Ammonia as N mg/L 0.1 <0.1 <0.1 NA 0.1 0.3
Nitrogen, Nitrite + Nitrate as N mg/L 0.1 1.5 1.5 0%
Potassium (K) mg/L 1 2.5 2.7 8%
Sodium (Na) mg/L 1 18 19 5%
Sulfate (SO4) mg/L 1 22 22 0%


Physical Properties TDS mg/L 20 200 200 0%


Metals -Total Recoverable Arsenic (As) mg/L 0.003 <0.002 <0.002 NA 0.002 0.006
Barium (Ba) mg/L 0.1 0.11 0.12 9%
Cadmium (Cd) mg/L 0.001 <0.0003 <0.0003 NA
Chromium (Cr) mg/L 0.01 <0.01 <0.01 NA
Copper (Cu) mg/L 0.01 <0.01 <0.01 NA
Lead (Pb) mg/L 0.002 <0.0005 <0.0005 NA
Mercury (Hg) mg/L 0.001 <0.0002 <0.0002 NA
Molybdenum (Mo) mg/L 0.005 <0.0013 0.0015 NA 0.005 0.015
Selenium (Se) mg/L 0.005 <0.005 <0.005 NA
Silver (Ag) mg/L 0.005 <0.0001 <0.0001 NA
Uranium (U) mg/L 0.0003 0.0034 0.0034 0%
Zinc (Zn) mg/L 0.01 <0.01 <0.01 NA


Radionuclides Gross Alpha pCi/L 5.8 4
Gross Alpha minus Rn & U pCi/L 3.49 1.7
precision (±) pCi/L 1.9 1.6 0.72
Gross Alpha MDC pCi/L 3 2.2 2.2 RER


Radium-226 (Ra-226) pCi/L 0.29 0.247
precision (±) pCi/L 0.11 0.097 0.29
Radium-226 MDC pCi/L 0.2 0.09 0.087 RER


NA = Not Applicable
ND = Non-Detection at Reporting Limit or MDC
MDC = Lab reported Minimum Detectable Quantity
RER = Replicate Error Ratio = absolute value (original value - dup value)/sqrt[(orig sample error)^2 +(dup error)^2), should be <2
RPD = Relative Percent Difference = absolute value of (primary- duplicate)/((primary+duplicate)/2)







SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM
QAP PRE-SAMPLING AND SHIPPING CHECKLIST


Sample Collection Date:  02/23/15
Reviewer\Date:   April Lafferty 3/31/15


Pre-Sampling YES NO
Lab certification still current? !


Calibration standards within expiration? !


Meter Calibration adequate & documented? !


Shipping YES NO


Chain of Custody complete? (retain pink copy) !


Request for analyses complete? !


All forms in sealed zip lock bag? !


All samples labeled appropriately (info & non-run ink?) !


All labels taped w/clear tape? !


Samples maintained @ 4oC ± 2oC since sampling? !


Sufficient ice\ice packs in cooler? !


Custody Seal on coolers? !







KINGSTON:2015 SemiAnnual:Q1 2015:Q1 2015 QA sheets.xlsx Field QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP FIELD SAMPLING CHECKLIST
Sample Collection Date:  02/23/15
Reviewer\Date:   April Lafferty 3/31/15


RM-100


Field Sampling YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO


Meter function check OK & Recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Water level recorded to 0.01 feet? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Well casing volume correctly calculated? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Pumping rate determined and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Field Parameter Stabilization


Minimum interval achieved? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


3 readings with pH ± 0.2 s.u.; Conductivity ± 10% ? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sufficient minumum well volume pumped? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sample bottles & preservatives correct and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19 Blind Field Dup as RM-100


RM-20


DUP


Tails not sampled


Blind DupRM-12 RM-14-1 RM-18-1 RM-19 Tails SumpRM-1 RM-2R RM-7-1 RM-8 RM-20RM-7-2 RM-7-3 RM-14-2 RM-14-3 RM-18-2 RM-18-3







KINGSTON:2015 SemiAnnual:Q1 2015:Q1 2015 QA sheets.xlsx QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date:  02/23/15 Report Date\Work Order No.:  03/27/15  ALS 1502453


Reviewer\Date:   April Lafferty 3/31/15


Data Completeness YES NO YES NO


Lab certification still current? ! Is Lab QA\QC summary report present? !


Is receipt temperature, between 0.1 and 6 degrees C? ! Do all samples sent have reported analyses (QAP Table 3)? !


Chain of Custody complete and intact as per approved QAP? ! Were all analytes requested reported (QAP Table 3)? !


Received w/ custody seals intact? ! Are all field forms present from field site? !


Not Sampled RM-100


Data Package QA\QC YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
Are all reporting limits ≤ QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are all methods as per QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are dates of all analysis within holding times? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19


RM-20


DUP
(RM-100); duplicate of RM-19


Tails Not Sampled this Period


YES NO Notes


Are Method Blanks < Lab Reporting Limits? (QAP Table 5) ! Ra-226, ammonia, and As had MB values between the MDL and CRL.


Are Lab Fortified Blanks (LFB) within %Rec range? !


RM-1 RM-2R RM-7-1 RM-8 RM-12RM-7-2 RM-7-3 RM-14-1 RM-18-3 RM-19 RM-20 Tails SumpRM-14-2 RM-14-3 RM-18-1 RM-18-2 Blind Dup







/Volumes/wrightenv/public/Uranium6One/Shootaring/H&S6&6Compliance/Env.6Data/GW6RPT6SHTS/2015/Q162015/Q1620156QA6sheets.xlsx QA61


SHOOTARING*CANYON*MILL*GROUND*WATER*MONITORING*PROGRAM*
QAP*DATA*COMPLETENESS*&*DATA*PACKAGE*QA/QC*CHECKLIST
Sample*Collection*Date:**02/23/15 Report*Date\Work*Order*No.:**03/27/15**ALS*1502453


Reviewer\Date:***April*Lafferty*3/31/15
Are6Method6Blanks6<6Lab6Reporting6Limits?6(QAP6Table65) ! Ra]226,6ammonia,6and6As6had6MB6values6between6the6MDL6and6CRL.


Are6Lab6Fortified6Blanks6(LFB)6within6%Rec6range? !


Are6Lab6Control6Sample6(LCS)6%Rec6within6range?6(QAP6Table65) !


Are6MS6&6MSD6%Rec6within6range?6(QAP6Table65) !


Are6MS\MSD6RPD6within6range?6(QAP6Table65) !


Are6Blind6Field6Duplicate6RPD's6acceptable6for6all6analytes? ! Ammonia6and6Arsenic6RPD6of618%6and6106%6between6RM19/RM1006sample6pair,6Sample6within6hold6time6for6arsenic,6requested6reanalysis.6Arsenic6reanalyzed6and6below6the6RL.6RPD6within6limits.







1502453


Scott Schierman


Friday, March 27, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.753


Ten water samples were received from Uranium One, on 2/26/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/exk


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company







   


 


 
 
ALS is accredited by the following accreditation bodies for various testing scopes in 
accordance with requirements of each accreditation body. All testing is performed under 
the laboratory management system, which is maintained to meet these requirement and 
regulations. Please contact the laboratory or accreditation body for the current scope 
testing parameters. 
 
 


ALS Laboratory Certifications 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri 175 
Nebraska NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
North Dakota (ND) R-057 
Oklahoma 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington C1280 


 
 







 


ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1502453 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met with the following exception: 
 
Gross alpha activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
 
 
  







 


ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 
 


Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met with the following exception: 
 
Radium-226 activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
 
 







OrderNum: 1502453
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1502453-1RM-1 WATER 23-Feb-15 10:16
1502453-2RM-2R WATER 23-Feb-15 11:22
1502453-3RM-7 WATER 23-Feb-15 15:02
1502453-4RM-18 WATER 23-Feb-15 14:24
1502453-5RM-19 WATER 23-Feb-15 14:30
1502453-6RM-20 WATER 23-Feb-15 15:46
1502453-7RM-8 WATER 23-Feb-15 15:35
1502453-8RM-12 WATER 23-Feb-15 9:49
1502453-9RM-14 WATER 23-Feb-15 11:46
1502453-10RM-100 WATER 23-Feb-15 9:00
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LIMS Version:  6.753


ALS Environmental -- FC











































Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 2/23/2015 10:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-1


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:210.1 MG/L 10.038


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112 pCi/l NA5.2  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.62  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 18:370.2 MG/L 16.4
FLUORIDE 3/6/2015 18:370.1 MG/L 10.23
SULFATE 3/6/2015 18:371 MG/L 120


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:250.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:260.1 MG/L 10.12
CALCIUM 3/16/2015 17:261 MG/L 121
CHROMIUM 3/16/2015 17:260.01 MG/L 1ND
COPPER 3/16/2015 17:260.01 MG/L 1ND
POTASSIUM 3/16/2015 17:261 MG/L 12.5
MAGNESIUM 3/16/2015 17:261 MG/L 124
SODIUM 3/16/2015 17:261 MG/L 118
SELENIUM 3/16/2015 17:260.005 MG/L 1ND
ZINC J 3/16/2015 17:260.01 MG/L 10.0069


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:200.0001 MG/L 10ND
ARSENIC 3/16/2015 19:200.002 MG/L 100.0032
CADMIUM 3/16/2015 19:200.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 19:200.001 MG/L 100.0016
LEAD 3/16/2015 19:200.0005 MG/L 10ND
URANIUM 3/16/2015 19:200.0001 MG/L 100.0038


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:120.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.31  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.5


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200


AR Page 1 of  11LIMS Version:  6.753


ALS Environmental -- FC







Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 2/23/2015 11:22
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-2


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1130
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1130


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:210.1 MG/L 10.45


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 14:050.9 pCi/l NA4.2  (+/- 1)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA2.02  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 18:510.2 MG/L 115
FLUORIDE 3/6/2015 18:510.1 MG/L 10.18
SULFATE 3/6/2015 18:511 MG/L 133


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:360.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:350.1 MG/L 10.094
CALCIUM 3/16/2015 17:351 MG/L 121
CHROMIUM 3/16/2015 17:350.01 MG/L 1ND
COPPER 3/16/2015 17:350.01 MG/L 1ND
POTASSIUM 3/16/2015 17:351 MG/L 12
MAGNESIUM 3/16/2015 17:351 MG/L 125
SODIUM 3/16/2015 17:351 MG/L 116
SELENIUM 3/16/2015 17:350.005 MG/L 10.0079
ZINC J 3/16/2015 17:350.01 MG/L 10.0061


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:370.0001 MG/L 10ND
ARSENIC J 3/16/2015 19:370.002 MG/L 100.001
CADMIUM 3/16/2015 19:370.0003 MG/L 10ND
MOLYBDENUM J 3/16/2015 19:370.001 MG/L 100.00087
LEAD 3/16/2015 19:370.0005 MG/L 100.00092
URANIUM 3/16/2015 19:370.0001 MG/L 100.0032


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:120.02 MG/L 22


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA95.9


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 2/23/2015 15:02
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-3


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.048


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:050.2 MG/L 16.1
FLUORIDE 3/6/2015 19:050.1 MG/L 10.19
SULFATE 3/6/2015 19:051 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:520.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:360.1 MG/L 10.11
CALCIUM 3/16/2015 17:361 MG/L 120
CHROMIUM 3/16/2015 17:360.01 MG/L 1ND
COPPER 3/16/2015 17:360.01 MG/L 1ND
POTASSIUM 3/16/2015 17:361 MG/L 12
MAGNESIUM 3/16/2015 17:361 MG/L 122
SODIUM 3/16/2015 17:361 MG/L 117
SELENIUM 3/16/2015 17:360.005 MG/L 1ND
ZINC 3/16/2015 17:360.01 MG/L 10.011


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:410.0001 MG/L 10ND
ARSENIC J 3/16/2015 19:410.002 MG/L 100.0014
CADMIUM 3/16/2015 19:410.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 19:410.001 MG/L 100.0011
LEAD J 3/16/2015 19:410.0005 MG/L 100.00028
URANIUM 3/16/2015 19:410.0001 MG/L 100.0033


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:150.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA96.6


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 2/23/2015 14:24
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-4


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.046


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6.3  (+/- 2)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.46  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:190.2 MG/L 17.3
FLUORIDE 3/6/2015 19:190.1 MG/L 10.19
SULFATE 3/6/2015 19:191 MG/L 123


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:540.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:370.1 MG/L 10.099
CALCIUM 3/16/2015 17:371 MG/L 119
CHROMIUM 3/16/2015 17:370.01 MG/L 1ND
COPPER 3/16/2015 17:370.01 MG/L 1ND
POTASSIUM 3/16/2015 17:371 MG/L 12
MAGNESIUM 3/16/2015 17:371 MG/L 122
SODIUM 3/16/2015 17:371 MG/L 118
SELENIUM 3/16/2015 17:370.005 MG/L 1ND
ZINC 3/16/2015 17:370.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:000.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:000.002 MG/L 100.0018
CADMIUM 3/16/2015 20:000.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:000.001 MG/L 100.0012
LEAD 3/16/2015 20:000.0005 MG/L 10ND
URANIUM 3/16/2015 20:000.0001 MG/L 100.0027


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:160.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.7


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 2/23/2015 14:30
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-5


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.048


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA3.8  (+/- 1.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:330.2 MG/L 15.9
FLUORIDE 3/6/2015 19:330.1 MG/L 10.19
SULFATE 3/6/2015 19:331 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:560.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:380.1 MG/L 10.11
CALCIUM 3/16/2015 17:381 MG/L 119
CHROMIUM 3/16/2015 17:380.01 MG/L 1ND
COPPER 3/16/2015 17:380.01 MG/L 1ND
POTASSIUM 3/16/2015 17:381 MG/L 12.1
MAGNESIUM 3/16/2015 17:381 MG/L 123
SODIUM 3/16/2015 17:381 MG/L 117
SELENIUM 3/16/2015 17:380.005 MG/L 1ND
ZINC 3/16/2015 17:380.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:040.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:040.002 MG/L 100.0013
CADMIUM 3/16/2015 20:040.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:040.001 MG/L 100.0012
LEAD 3/16/2015 20:040.0005 MG/L 10ND
URANIUM 3/16/2015 20:040.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:170.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.6


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 2/23/2015 15:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-6


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1120
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1120


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.044


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112.3 pCi/l NA8.7  (+/- 2.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.9  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:470.2 MG/L 17.6
FLUORIDE 3/6/2015 19:470.1 MG/L 10.22
SULFATE 3/6/2015 19:471 MG/L 171


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:580.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:390.1 MG/L 10.14
CALCIUM 3/16/2015 17:391 MG/L 131
CHROMIUM 3/16/2015 17:390.01 MG/L 1ND
COPPER 3/16/2015 17:390.01 MG/L 1ND
POTASSIUM 3/16/2015 17:391 MG/L 12.4
MAGNESIUM 3/16/2015 17:391 MG/L 119
SODIUM 3/16/2015 17:391 MG/L 117
SELENIUM J 3/16/2015 17:390.005 MG/L 10.0046
ZINC 3/16/2015 17:390.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:070.0001 MG/L 100.00021
ARSENIC 3/16/2015 20:070.002 MG/L 100.0091
CADMIUM 3/16/2015 20:070.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:070.001 MG/L 10ND
LEAD J 3/16/2015 20:070.0005 MG/L 100.00013
URANIUM 3/16/2015 20:070.0001 MG/L 100.01


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:180.01 MG/L 11.1


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA96


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1240


AR Page 6 of  11LIMS Version:  6.753


ALS Environmental -- FC







Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 2/23/2015 15:35
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-7


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1140
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1140


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:290.1 MG/L 10.22


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 14:051.2 pCi/l NA8.6  (+/- 1.7)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA-0.24  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 21:261 MG/L 528
FLUORIDE 3/6/2015 20:010.1 MG/L 10.35
SULFATE 3/6/2015 21:265 MG/L 5110


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:000.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:400.1 MG/L 10.082
CALCIUM 3/16/2015 17:401 MG/L 126
CHROMIUM 3/16/2015 17:400.01 MG/L 1ND
COPPER 3/16/2015 17:400.01 MG/L 1ND
POTASSIUM 3/16/2015 17:401 MG/L 13.4
MAGNESIUM 3/16/2015 17:401 MG/L 117
SODIUM 3/16/2015 17:401 MG/L 176
SELENIUM 3/16/2015 17:400.005 MG/L 1ND
ZINC J 3/16/2015 17:400.01 MG/L 10.0099


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:110.0001 MG/L 10ND
ARSENIC 3/16/2015 20:110.002 MG/L 100.014
CADMIUM 3/16/2015 20:110.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:110.001 MG/L 100.0011
LEAD 3/16/2015 20:110.0005 MG/L 10ND
URANIUM 3/16/2015 20:110.0001 MG/L 100.013


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:190.01 MG/L 11.6


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 LT 3/19/2015 08:070.113 pCi/l NA0.167  (+/- 0.084)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.5


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1370
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 2/23/2015 09:49
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-8


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:290.1 MG/L 10.046


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112.5 pCi/l NA8.8  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.65  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 20:150.2 MG/L 118
FLUORIDE 3/6/2015 20:150.1 MG/L 10.18
SULFATE 3/6/2015 20:151 MG/L 142


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:020.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:410.1 MG/L 10.08
CALCIUM 3/16/2015 17:411 MG/L 123
CHROMIUM 3/16/2015 17:410.01 MG/L 1ND
COPPER 3/16/2015 17:410.01 MG/L 1ND
POTASSIUM 3/16/2015 17:411 MG/L 12.5
MAGNESIUM 3/16/2015 17:411 MG/L 130
SODIUM 3/16/2015 17:411 MG/L 122
SELENIUM 3/16/2015 17:410.005 MG/L 1ND
ZINC J 3/16/2015 17:410.01 MG/L 10.0069


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:140.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:140.002 MG/L 100.0012
CADMIUM 3/16/2015 20:140.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:140.001 MG/L 100.0011
LEAD J 3/16/2015 20:140.0005 MG/L 100.00021
URANIUM 3/16/2015 20:140.0001 MG/L 100.0061


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:200.01 MG/L 11.3


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.097 pCi/l NA0.231  (+/- 0.096)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.1


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1250
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 2/23/2015 11:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-9


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.2


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.48  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 20:290.2 MG/L 17.9
FLUORIDE 3/6/2015 20:290.1 MG/L 10.17
SULFATE 3/6/2015 20:291 MG/L 126


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:040.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:420.1 MG/L 10.094
CALCIUM 3/16/2015 17:421 MG/L 119
CHROMIUM 3/16/2015 17:420.01 MG/L 1ND
COPPER 3/16/2015 17:420.01 MG/L 1ND
POTASSIUM 3/16/2015 17:421 MG/L 12.5
MAGNESIUM 3/16/2015 17:421 MG/L 124
SODIUM 3/16/2015 17:421 MG/L 118
SELENIUM 3/16/2015 17:420.005 MG/L 1ND
ZINC J 3/16/2015 17:420.01 MG/L 10.0084


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:180.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:180.002 MG/L 100.0016
CADMIUM 3/16/2015 20:180.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:180.001 MG/L 100.0014
LEAD 3/16/2015 20:180.0005 MG/L 10ND
URANIUM 3/16/2015 20:180.0001 MG/L 100.0037


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:210.01 MG/L 11.8


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA97.8


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.12


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.8 pCi/l NA4.8  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 21:110.2 MG/L 15.9
FLUORIDE 3/6/2015 21:110.1 MG/L 10.17
SULFATE 3/6/2015 21:111 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:110.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:430.1 MG/L 10.11
CALCIUM 3/16/2015 17:431 MG/L 118
CHROMIUM 3/16/2015 17:430.01 MG/L 1ND
COPPER 3/16/2015 17:430.01 MG/L 1ND
POTASSIUM 3/16/2015 17:431 MG/L 12.1
MAGNESIUM 3/16/2015 17:431 MG/L 122
SODIUM 3/16/2015 17:431 MG/L 117
SELENIUM 3/16/2015 17:430.005 MG/L 1ND
ZINC 3/16/2015 17:430.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:210.0001 MG/L 10ND
ARSENIC 3/16/2015 20:210.002 MG/L 100.0044
CADMIUM 3/16/2015 20:210.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:210.001 MG/L 100.0012
LEAD 3/16/2015 20:210.0005 MG/L 10ND
URANIUM 3/16/2015 20:210.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:220.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.1 pCi/l NA0.36  (+/- 0.13)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.4


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 3/27/2015 3:14:Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AB150305-1-4 Instrument ID: LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P224.3GROSS ALPHA 105 70-1302235  (+/- 38)


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P235224.3GROSS ALPHA 105 70-130 2.133 0.005235  (+/- 39)


Qual


Analysis Date: 3/10/2015 14:05


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


B3GROSS ALPHA 0.640.7  (+/- 0.43)


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TR150303-1-2 Instrument ID: LB4100-C Method: Radium-226 by GFPC


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P45.28Ra-226 101 75-125046  (+/- 12)


15480   Carr: BARIUM 98.8 40-11015290


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P4645.28Ra-226 105 75-125 2.130 0.148  (+/- 12)


1529015480   Carr: BARIUM 95.3 40-11014760


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


B3Ra-226 0.1050.117  (+/- 0.07)


15480   Carr: BARIUM 99.7 40-11015440


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: HG150304-2-1 Instrument ID: CETAC7500 Method: EPA245.1


Qual


Analysis Date: 3/4/2015 15:08


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001MERCURY 106 85-115 200.00020.00106


Qual


Analysis Date: 3/4/2015 15:00


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


MERCURY 0.0002ND


Qual


Analysis Date: 3/4/2015 15:32


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.000060.002MERCURY 99 70-130 200.00020.00198


Qual


Analysis Date: 3/4/2015 15:47


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.000060.002MERCURY 94 70-130 200.00020.00187


Qual


Analysis Date: 3/4/2015 15:34


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001980.000060.002MERCURY 98 70-130 200.0002 10.00195


Qual


Analysis Date: 3/4/2015 15:49


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001870.000060.002MERCURY 95 70-130 200.0002 20.00191


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-2 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 3/16/2015 19:17


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IM150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1ARSENIC 102 85-115 200.0020.102


0.03CADMIUM 103 85-115 200.00030.031


0.05LEAD 102 85-115 200.00050.051


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 107 85-115 200.00010.0107


0.01URANIUM 99 85-115 200.00010.00995


Qual


Analysis Date: 3/16/2015 19:13


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JARSENIC 0.0020.00044


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 3/16/2015 19:31


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00320.1ARSENIC 95 70-130 200.0020.0984


0.000180.03CADMIUM 96 70-130 200.00030.0289


0.000130.05LEAD 97 70-130 200.00050.0486


0.00160.1MOLYBDENUM 95 70-130 200.0010.0968


0.0000380.01SILVER 98 70-130 200.00010.00982


0.00380.01URANIUM 96 70-130 200.00010.0134


Qual


Analysis Date: 3/16/2015 19:34


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.09840.00320.1ARSENIC 99 70-130 200.002 40.102


0.02890.000180.03CADMIUM 103 70-130 200.0003 60.0308


0.04860.000130.05LEAD 98 70-130 200.0005 10.0492


0.09680.00160.1MOLYBDENUM 98 70-130 200.001 30.0999


0.009820.0000380.01SILVER 103 70-130 200.0001 50.0103


0.01340.00380.01URANIUM 101 70-130 200.0001 40.0139
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:25


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1BARIUM 103 85-115 200.11.03


40CALCIUM 100 85-115 20140.1


0.2CHROMIUM 101 85-115 200.010.202


0.25COPPER 105 85-115 200.010.262


40MAGNESIUM 100 85-115 20139.9


40POTASSIUM 103 85-115 20141.2


2SELENIUM 109 85-115 200.0052.18


40SODIUM 102 85-115 20140.6


0.5ZINC 101 85-115 200.010.505


Qual


Analysis Date: 3/16/2015 17:24


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JBARIUM 0.1-0.0011


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


JPOTASSIUM 1-0.25


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 3/16/2015 17:29


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.121BARIUM 102 70-130 200.11.14


2140CALCIUM 99 70-130 20160.7


0.00150.2CHROMIUM 100 70-130 200.010.201


0.00220.25COPPER 105 70-130 200.010.262


2440MAGNESIUM 99 70-130 20163.6


2.540POTASSIUM 110 70-130 20146.3


0.00462SELENIUM 114 70-130 200.0052.29


1840SODIUM 111 70-130 20162.7


0.00690.5ZINC 99 70-130 200.010.504
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:33


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.140.121BARIUM 102 70-130 200.1 01.14


60.72140CALCIUM 100 70-130 201 060.8


0.2010.00150.2CHROMIUM 100 70-130 200.01 00.2


0.2620.00220.25COPPER 104 70-130 200.01 00.261


63.62440MAGNESIUM 99 70-130 201 063.4


46.32.540POTASSIUM 109 70-130 201 145.9


2.290.00462SELENIUM 109 70-130 200.005 52.18


62.71840SODIUM 111 70-130 201 062.7


0.5040.00690.5ZINC 98 70-130 200.01 20.495


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AK150304-1-1 Instrument ID: Balance Method: SM2320B


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


150BICARBONATE AS CaCO3 152 0147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 0147


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


100TOTAL ALKALINITY AS CaCO3 101 85-115 152101


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IC150306-1-1 Instrument ID: IC Method: EPA300.0


Qual


Analysis Date: 3/6/2015 15:33


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


2FLUORIDE 96 90-110 150.11.91


5CHLORIDE 99 90-110 150.24.93


20SULFATE 97 90-110 15119.4


Qual


Analysis Date: 3/6/2015 15:48


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NH150303-1-1 Instrument ID: GALLERY Method: EPA350.1


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1AMMONIA AS N 109 90-110 200.11.09


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JAMMONIA AS N 0.10.064


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NN150305-2-1 Instrument ID: Lachat Method: EPA353.2


Qual


Analysis Date: 3/5/2015 12:09


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.5NITRATE/NITRITE AS N 100 90-110 200.010.5


Qual


Analysis Date: 3/5/2015 12:08


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TD150302-1-1 Instrument ID: Balance Method: SM2540C


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


DUP


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


200TOTAL DISSOLVED SOLIDS 520 0204


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


400TOTAL DISSOLVED SOLIDS 103 85-115 520410


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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1502453


Scott Schierman


Wednesday, April 15, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.758


Ten water samples were received from Uranium One, on 2/26/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/jml


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS is accredited by the following accreditation bodies for various testing scopes in 
accordance with requirements of each accreditation body. All testing is performed under 
the laboratory management system, which is maintained to meet these requirement and 
regulations. Please contact the laboratory or accreditation body for the current scope 
testing parameters. 
 
 


ALS Laboratory Certifications 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri 175 
Nebraska NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
North Dakota (ND) R-057 
Oklahoma 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1502453 
 
This report is resubmitted for the re-analysis of arsenic due to the original method blank results not 
greater than 10x the sample results.  
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met with the following exception: 
 
Gross alpha activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 
 


Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met with the following exception: 
 
Radium-226 activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
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OrderNum: 1502453
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1502453-1RM-1 WATER 23-Feb-15 10:16
1502453-2RM-2R WATER 23-Feb-15 11:22
1502453-3RM-7 WATER 23-Feb-15 15:02
1502453-4RM-18 WATER 23-Feb-15 14:24
1502453-5RM-19 WATER 23-Feb-15 14:30
1502453-6RM-20 WATER 23-Feb-15 15:46
1502453-7RM-8 WATER 23-Feb-15 15:35
1502453-8RM-12 WATER 23-Feb-15 9:49
1502453-9RM-14 WATER 23-Feb-15 11:46
1502453-10RM-100 WATER 23-Feb-15 9:00


Page 1 of 1 Wednesday, April 15, 2015Date Printed:
LIMS Version:  6.758
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 2/23/2015 10:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-1


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:210.1 MG/L 10.038 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112 pCi/l NA5.2  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.62  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 18:370.2 MG/L 16.4 0.062
FLUORIDE 3/6/2015 18:370.1 MG/L 10.23 0.03
SULFATE 3/6/2015 18:371 MG/L 120 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:250.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:260.1 MG/L 10.12 0.0008
CALCIUM 3/16/2015 17:261 MG/L 121 0.034
CHROMIUM 3/16/2015 17:260.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:260.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:261 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:261 MG/L 124 0.023
SODIUM 3/16/2015 17:261 MG/L 118 0.043
SELENIUM 3/16/2015 17:260.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:260.01 MG/L 10.0069 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:200.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:140.002 MG/L 100.00072 0.00035
CADMIUM 3/16/2015 19:200.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 19:200.001 MG/L 100.0016 0.0005
LEAD 3/16/2015 19:200.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 19:200.0001 MG/L 100.0038 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:120.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.31  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.5


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 2/23/2015 11:22
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-2


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1130
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1130


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:210.1 MG/L 10.45 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 14:050.9 pCi/l NA4.2  (+/- 1)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA2.02  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 18:510.2 MG/L 115 0.062
FLUORIDE 3/6/2015 18:510.1 MG/L 10.18 0.03
SULFATE 3/6/2015 18:511 MG/L 133 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:360.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:350.1 MG/L 10.094 0.0008
CALCIUM 3/16/2015 17:351 MG/L 121 0.034
CHROMIUM 3/16/2015 17:350.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:350.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:351 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:351 MG/L 125 0.023
SODIUM 3/16/2015 17:351 MG/L 116 0.043
SELENIUM 3/16/2015 17:350.005 MG/L 10.0079 0.0046
ZINC J 3/16/2015 17:350.01 MG/L 10.0061 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:370.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:170.002 MG/L 100.0011 0.00035
CADMIUM 3/16/2015 19:370.0003 MG/L 10ND 0.00018
MOLYBDENUM J 3/16/2015 19:370.001 MG/L 100.00087 0.0005
LEAD 3/16/2015 19:370.0005 MG/L 100.00092 0.00013
URANIUM 3/16/2015 19:370.0001 MG/L 100.0032 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:120.02 MG/L 22 0.006


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N95.9


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 2/23/2015 15:02
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-3


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.048 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.76  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:050.2 MG/L 16.1 0.062
FLUORIDE 3/6/2015 19:050.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:051 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:520.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:360.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:361 MG/L 120 0.034
CHROMIUM 3/16/2015 17:360.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:360.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:361 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:361 MG/L 122 0.023
SODIUM 3/16/2015 17:361 MG/L 117 0.043
SELENIUM 3/16/2015 17:360.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:360.01 MG/L 10.011 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:410.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:350.002 MG/L 100.0005 0.00035
CADMIUM 3/16/2015 19:410.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 19:410.001 MG/L 100.0011 0.0005
LEAD J 3/16/2015 19:410.0005 MG/L 100.00028 0.00013
URANIUM 3/16/2015 19:410.0001 MG/L 100.0033 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:150.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N96.6


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 2/23/2015 14:24
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-4


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.046 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6.3  (+/- 2)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.46  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:190.2 MG/L 17.3 0.062
FLUORIDE 3/6/2015 19:190.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:191 MG/L 123 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:540.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:370.1 MG/L 10.099 0.0008
CALCIUM 3/16/2015 17:371 MG/L 119 0.034
CHROMIUM 3/16/2015 17:370.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:370.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:371 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:371 MG/L 122 0.023
SODIUM 3/16/2015 17:371 MG/L 118 0.043
SELENIUM 3/16/2015 17:370.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:370.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:000.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:080.002 MG/L 100.0009 0.00035
CADMIUM 3/16/2015 20:000.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:000.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:000.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:000.0001 MG/L 100.0027 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:160.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.7


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 2/23/2015 14:30
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-5


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.048 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA3.8  (+/- 1.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.76  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:330.2 MG/L 15.9 0.062
FLUORIDE 3/6/2015 19:330.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:331 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:560.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:380.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:381 MG/L 119 0.034
CHROMIUM 3/16/2015 17:380.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:380.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:381 MG/L 12.1 0.22
MAGNESIUM 3/16/2015 17:381 MG/L 123 0.023
SODIUM 3/16/2015 17:381 MG/L 117 0.043
SELENIUM 3/16/2015 17:380.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:380.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:040.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:120.002 MG/L 100.00096 0.00035
CADMIUM 3/16/2015 20:040.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:040.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:040.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:040.0001 MG/L 100.003 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:170.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.6


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 2/23/2015 15:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-6


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1120
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1120


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.044 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112.3 pCi/l NA8.7  (+/- 2.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.9  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:470.2 MG/L 17.6 0.062
FLUORIDE 3/6/2015 19:470.1 MG/L 10.22 0.03
SULFATE 3/6/2015 19:471 MG/L 171 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:580.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:390.1 MG/L 10.14 0.0008
CALCIUM 3/16/2015 17:391 MG/L 131 0.034
CHROMIUM 3/16/2015 17:390.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:390.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:391 MG/L 12.4 0.22
MAGNESIUM 3/16/2015 17:391 MG/L 119 0.023
SODIUM 3/16/2015 17:391 MG/L 117 0.043
SELENIUM J 3/16/2015 17:390.005 MG/L 10.0046 0.0046
ZINC 3/16/2015 17:390.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:070.0001 MG/L 100.00021 0.000038
ARSENIC 4/14/2015 19:150.002 MG/L 100.0074 0.00035
CADMIUM 3/16/2015 20:070.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:070.001 MG/L 10ND 0.0005
LEAD J 3/16/2015 20:070.0005 MG/L 100.00013 0.00013
URANIUM 3/16/2015 20:070.0001 MG/L 100.01 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:180.01 MG/L 11.1 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N96


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1240
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 2/23/2015 15:35
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-7


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1140
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1140


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:290.1 MG/L 10.22 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 14:051.2 pCi/l NA8.6  (+/- 1.7)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA-0.92  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 21:261 MG/L 528 0.31
FLUORIDE 3/6/2015 20:010.1 MG/L 10.35 0.03
SULFATE 3/6/2015 21:265 MG/L 5110 1.5


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:000.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:400.1 MG/L 10.082 0.0008
CALCIUM 3/16/2015 17:401 MG/L 126 0.034
CHROMIUM 3/16/2015 17:400.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:400.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:401 MG/L 13.4 0.22
MAGNESIUM 3/16/2015 17:401 MG/L 117 0.023
SODIUM 3/16/2015 17:401 MG/L 176 0.043
SELENIUM 3/16/2015 17:400.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:400.01 MG/L 10.0099 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:110.0001 MG/L 10ND 0.000038
ARSENIC 4/14/2015 19:190.002 MG/L 100.015 0.00035
CADMIUM 3/16/2015 20:110.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:110.001 MG/L 100.0011 0.0005
LEAD 3/16/2015 20:110.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:110.0001 MG/L 100.013 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:190.01 MG/L 11.6 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 LT 3/19/2015 08:070.113 pCi/l NA0.167  (+/- 0.084)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.5


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1370
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 2/23/2015 09:49
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-8


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:290.1 MG/L 10.046 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112.5 pCi/l NA8.8  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.72  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 20:150.2 MG/L 118 0.062
FLUORIDE 3/6/2015 20:150.1 MG/L 10.18 0.03
SULFATE 3/6/2015 20:151 MG/L 142 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:020.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:410.1 MG/L 10.08 0.0008
CALCIUM 3/16/2015 17:411 MG/L 123 0.034
CHROMIUM 3/16/2015 17:410.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:410.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:411 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:411 MG/L 130 0.023
SODIUM 3/16/2015 17:411 MG/L 122 0.043
SELENIUM 3/16/2015 17:410.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:410.01 MG/L 10.0069 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:140.0001 MG/L 10ND 0.000038
ARSENIC 4/14/2015 19:220.002 MG/L 10ND 0.00035
CADMIUM 3/16/2015 20:140.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:140.001 MG/L 100.0011 0.0005
LEAD J 3/16/2015 20:140.0005 MG/L 100.00021 0.00013
URANIUM 3/16/2015 20:140.0001 MG/L 100.0061 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:200.01 MG/L 11.3 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.097 pCi/l NA0.231  (+/- 0.096)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.1


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1250
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 2/23/2015 11:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-9


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.2 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.55  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 20:290.2 MG/L 17.9 0.062
FLUORIDE 3/6/2015 20:290.1 MG/L 10.17 0.03
SULFATE 3/6/2015 20:291 MG/L 126 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:040.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:420.1 MG/L 10.094 0.0008
CALCIUM 3/16/2015 17:421 MG/L 119 0.034
CHROMIUM 3/16/2015 17:420.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:420.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:421 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:421 MG/L 124 0.023
SODIUM 3/16/2015 17:421 MG/L 118 0.043
SELENIUM 3/16/2015 17:420.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:420.01 MG/L 10.0084 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:180.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:420.002 MG/L 100.00055 0.00035
CADMIUM 3/16/2015 20:180.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:180.001 MG/L 100.0014 0.0005
LEAD 3/16/2015 20:180.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:180.0001 MG/L 100.0037 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:210.01 MG/L 11.8 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N97.8


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.12 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.8 pCi/l NA4.8  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.83  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 21:110.2 MG/L 15.9 0.062
FLUORIDE 3/6/2015 21:110.1 MG/L 10.17 0.03
SULFATE 3/6/2015 21:111 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:110.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:430.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:431 MG/L 118 0.034
CHROMIUM 3/16/2015 17:430.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:430.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:431 MG/L 12.1 0.22
MAGNESIUM 3/16/2015 17:431 MG/L 122 0.023
SODIUM 3/16/2015 17:431 MG/L 117 0.043
SELENIUM 3/16/2015 17:430.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:430.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:210.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:450.002 MG/L 100.00075 0.00035
CADMIUM 3/16/2015 20:210.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:210.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:210.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:210.0001 MG/L 100.003 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:220.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.1 pCi/l NA0.36  (+/- 0.13)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.4


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 4/15/2015 12:02Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AB150305-1-4 Instrument ID LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P224.3GROSS ALPHA 105 70-1302235  (+/- 38)


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P235224.3GROSS ALPHA 105 70-130 2.13 0.005235  (+/- 39)


Qual


Analysis Date: 3/10/2015 14:05


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


B3GROSS ALPHA 0.640.7  (+/- 0.43)


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TR150303-1-2 Instrument ID LB4100-C Method: Radium-226 by GFPC


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P45.28Ra-226 101 75-125046  (+/- 12)


15480   Carr: BARIUM 98.8 40-11015290


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P4645.28Ra-226 105 75-125 2.10 0.148  (+/- 12)


1529015480   Carr: BARIUM 95.3 40-11014760


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


B3Ra-226 0.1050.117  (+/- 0.07)


15480   Carr: BARIUM 99.7 40-11015440


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: HG150304-2-1 Instrument ID CETAC7500 Method: EPA245.1


Qual


Analysis Date: 3/4/2015 15:08


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001MERCURY 106 85-115 200.00020.00106


Qual


Analysis Date: 3/4/2015 15:00


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


MERCURY 0.0002ND


Qual


Analysis Date: 3/4/2015 15:32


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000060.002MERCURY 99 70-130 200.00020.00198


Qual


Analysis Date: 3/4/2015 15:47


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000060.002MERCURY 94 70-130 200.00020.00187


Qual


Analysis Date: 3/4/2015 15:34


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001980.000060.002MERCURY 98 70-130 200.0002 10.00195


Qual


Analysis Date: 3/4/2015 15:49


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001870.000060.002MERCURY 95 70-130 200.0002 20.00191


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-2 Instrument ID ICPMS2 Method: EPA200.8


Qual


Analysis Date: 3/16/2015 19:17


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IM150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.03CADMIUM 103 85-115 200.00030.031


0.05LEAD 102 85-115 200.00050.051


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 107 85-115 200.00010.0107


0.01URANIUM 99 85-115 200.00010.00995


Qual


Analysis Date: 3/16/2015 19:13


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 3/16/2015 19:31


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000180.03CADMIUM 96 70-130 200.00030.0289


0.000130.05LEAD 97 70-130 200.00050.0486


0.00160.1MOLYBDENUM 95 70-130 200.0010.0968


0.0000380.01SILVER 98 70-130 200.00010.00982


0.00380.01URANIUM 96 70-130 200.00010.0134


Qual


Analysis Date: 3/16/2015 19:34


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.02890.000180.03CADMIUM 103 70-130 200.0003 60.0308


0.04860.000130.05LEAD 98 70-130 200.0005 10.0492


0.09680.00160.1MOLYBDENUM 98 70-130 200.001 30.0999


0.009820.0000380.01SILVER 103 70-130 200.0001 50.0103


0.01340.00380.01URANIUM 101 70-130 200.0001 40.0139


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150408-1-2 Instrument ID ICPMS2 Method: EPA200.8


Qual


Analysis Date: 4/14/2015 18:10


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FM150408-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1ARSENIC 97 85-115 200.0020.0972


Qual


Analysis Date: 4/14/2015 18:07


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FP150408-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JARSENIC 0.002-0.0012


Qual


Analysis Date: 4/14/2015 18:28


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00110.1ARSENIC 101 70-130 200.0020.103


Qual


Analysis Date: 4/14/2015 19:01


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00050.1ARSENIC 102 70-130 200.0020.102


Qual


Analysis Date: 4/14/2015 18:31


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1030.00110.1ARSENIC 103 70-130 200.002 10.104


Qual


Analysis Date: 4/14/2015 19:05


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1020.00050.1ARSENIC 106 70-130 200.002 40.106


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10


QC Page: 5 of  12


LIMS Version:  6.758


ALS Environmental -- FC


30 of 37







Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:25


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1BARIUM 103 85-115 200.11.03


40CALCIUM 100 85-115 20140.1


0.2CHROMIUM 101 85-115 200.010.202


0.25COPPER 105 85-115 200.010.262


40MAGNESIUM 100 85-115 20139.9


40POTASSIUM 103 85-115 20141.2


2SELENIUM 109 85-115 200.0052.18


40SODIUM 102 85-115 20140.6


0.5ZINC 101 85-115 200.010.505


Qual


Analysis Date: 3/16/2015 17:24


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JBARIUM 0.1-0.0011


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


JPOTASSIUM 1-0.25


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 3/16/2015 17:29


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.121BARIUM 102 70-130 200.11.14


2140CALCIUM 99 70-130 20160.7


0.00150.2CHROMIUM 100 70-130 200.010.201


0.00220.25COPPER 105 70-130 200.010.262


2440MAGNESIUM 99 70-130 20163.6


2.540POTASSIUM 110 70-130 20146.3


0.00462SELENIUM 114 70-130 200.0052.29


1840SODIUM 111 70-130 20162.7


0.00690.5ZINC 99 70-130 200.010.504
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:33


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.140.121BARIUM 102 70-130 200.1 01.14


60.72140CALCIUM 100 70-130 201 060.8


0.2010.00150.2CHROMIUM 100 70-130 200.01 00.2


0.2620.00220.25COPPER 104 70-130 200.01 00.261


63.62440MAGNESIUM 99 70-130 201 063.4


46.32.540POTASSIUM 109 70-130 201 145.9


2.290.00462SELENIUM 109 70-130 200.005 52.18


62.71840SODIUM 111 70-130 201 062.7


0.5040.00690.5ZINC 98 70-130 200.01 20.495


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AK150304-1-1 Instrument ID Balance Method: SM2320B


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-10


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


150BICARBONATE AS CaCO3 152 0147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 0147


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


100TOTAL ALKALINITY AS CaCO3 101 85-115 152101


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IC150306-1-1 Instrument ID IC Method: EPA300.0


Qual


Analysis Date: 3/6/2015 15:33


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2FLUORIDE 96 90-110 150.11.91


5CHLORIDE 99 90-110 150.24.93


20SULFATE 97 90-110 15119.4


Qual


Analysis Date: 3/6/2015 15:48


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NH150303-1-1 Instrument ID GALLERY Method: EPA350.1


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1AMMONIA AS N 109 90-110 200.11.09


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JAMMONIA AS N 0.10.064


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NN150305-2-1 Instrument ID Lachat Method: EPA353.2


Qual


Analysis Date: 3/5/2015 12:09


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.5NITRATE/NITRITE AS N 100 90-110 200.010.5


Qual


Analysis Date: 3/5/2015 12:08


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TD150302-1-1 Instrument ID Balance Method: SM2540C


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


DUP


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


200TOTAL DISSOLVED SOLIDS 520 0204


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


400TOTAL DISSOLVED SOLIDS 103 85-115 520410


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM
QAP PRE-SAMPLING AND SHIPPING CHECKLIST


Sample Collection Date: 05/11/15
Reviewer\Date:   April Lafferty 06/14/15


Pre-Sampling YES NO
Lab certification still current? !


Calibration standards within expiration? !


Meter Calibration adequate & documented? !


Shipping YES NO


Chain of Custody complete? (retain pink copy) !


Request for analyses complete? !


All forms in sealed zip lock bag? !


All samples labeled appropriately (info & non-run ink?) !


All labels taped w/clear tape? !


Samples maintained @ 4oC ± 2oC since sampling? !


Sufficient ice\ice packs in cooler? !


Custody Seal on coolers? !







KINGSTON:2015 SemiAnnual:Q2 2015 QA sheets.xlsx Field QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP FIELD SAMPLING CHECKLIST
Sample Collection Date: 05/11/15
Reviewer\Date:   April Lafferty 06/14/15


RM-100


Field Sampling YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO


Meter function check OK & Recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Water level recorded to 0.01 feet? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Well casing volume correctly calculated? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Pumping rate determined and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Field Parameter Stabilization


Minimum interval achieved? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


3 readings with pH ± 0.2 s.u.; Conductivity ± 10% ? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sufficient minumum well volume pumped? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sample bottles & preservatives correct and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19 Blind Field Dup as RM-100


RM-20


DUP


Tails not sampled


Blind DupRM-12 RM-14-1 RM-18-1 RM-19 Tails SumpRM-1 RM-2R RM-7-1 RM-8 RM-20RM-7-2 RM-7-3 RM-14-2 RM-14-3 RM-18-2 RM-18-3
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date: 05/11/15 Report Date\Work Order No.:  06/11/15  ALS 1505242


Reviewer\Date:   April Lafferty 06/14/15


Data Completeness YES NO YES NO


Lab certification still current? ! Is Lab QA\QC summary report present? !


Is receipt temperature, between 0.1 and 6 degrees C? ! Do all samples sent have reported analyses (QAP Table 3)? !


Chain of Custody complete and intact as per approved QAP? ! Were all analytes requested reported (QAP Table 3)? !


Received w/ custody seals intact? ! Are all field forms present from field site? !


Not Sampled RM-100


Data Package QA\QC YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
Are all reporting limits ≤ QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are all methods as per QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are dates of all analysis within holding times? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19


RM-20


DUP
(RM-100); duplicate of RM-19


Tails Not Sampled this Period


YES NO Notes


Are Method Blanks < Lab Reporting Limits? (QAP Table 5) !


Are Lab Fortified Blanks (LFB) within %Rec range? !


Blind DupRM-1 RM-2R RM-7-1 RM-8 RM-12RM-7-2 RM-7-3 RM-14-1 RM-18-3 RM-19 RM-20 Tails SumpRM-14-2 RM-14-3 RM-18-1 RM-18-2







KINGSTON:2015 SemiAnnual:Q2 2015 QA sheets.xlsx QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date: 05/11/15 Report Date\Work Order No.:  06/11/15  ALS 1505242


Reviewer\Date:   April Lafferty 06/14/15


Are Lab Control Sample (LCS) %Rec within range? (QAP Table 5) !


Are MS & MSD %Rec within range? (QAP Table 5) !


Are MS\MSD RPD within range? (QAP Table 5) !


Are Blind Field Duplicate RPD's acceptable for all analytes? !







1505242


Scott Schierman


Thursday, June 11, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.758


Ten water samples were received from Uranium One, on 5/13/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/exk


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS Environmental – Fort Collins is accredited by the following accreditation bodies for 
various testing scopes in accordance with requirements of each accreditation body. All 
testing is performed under the laboratory management system, which is maintained to 
meet these requirement and regulations. Please contact the laboratory or accreditation 
body for the current scope testing parameters. 
 
 


ALS Environmental – Fort Collins 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri (MO) 175 
Nebraska(NE) NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
New York (NY) 12036 
North Dakota (ND) R-057 
Oklahoma (OK) 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington (WA) C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1505242 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met.   
 
 
Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met.    
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OrderNum: 1505242
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1505242-1RM-1 WATER 11-May-15 10:23
1505242-2RM-7 WATER 11-May-15 14:25
1505242-3RM-2R WATER 11-May-15 12:42
1505242-4RM-8 WATER 11-May-15 15:16
1505242-5RM-12 WATER 11-May-15 11:01
1505242-6RM-14 WATER 11-May-15 12:55
1505242-7RM-18 WATER 11-May-15 13:53
1505242-8RM-19 WATER 11-May-15 13:53
1505242-9RM-20 WATER 11-May-15 15:13
1505242-10RM-100 WATER 11-May-15 9:00


Page 1 of 1 Thursday, June 11, 2015Date Printed:
LIMS Version:  6.758


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 5/11/2015 10:23
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-1


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1160
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:100.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:541.9 pCi/l NA6.5  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA3.71  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 17:350.2 MG/L 16.7
FLUORIDE 5/19/2015 17:350.1 MG/L 10.23
SULFATE 5/19/2015 17:351 MG/L 120


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 14:430.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:080.1 MG/L 10.12
CALCIUM 5/15/2015 16:081 MG/L 120
CHROMIUM 5/15/2015 16:080.01 MG/L 1ND
COPPER 5/15/2015 16:080.01 MG/L 1ND
POTASSIUM 5/15/2015 16:081 MG/L 12.8
MAGNESIUM 5/15/2015 16:081 MG/L 124
SODIUM 5/15/2015 16:081 MG/L 119
SELENIUM 5/15/2015 16:080.005 MG/L 1ND
ZINC 5/15/2015 16:080.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 03:500.0001 MG/L 10ND
ARSENIC 5/22/2015 03:500.002 MG/L 100.0023
CADMIUM 5/22/2015 03:500.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 03:500.001 MG/L 100.0017
LEAD 5/22/2015 03:500.0005 MG/L 10ND
URANIUM 5/22/2015 03:500.0001 MG/L 100.0041


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:500.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.09 pCi/l NA0.34  (+/- 0.12)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 5/11/2015 14:25
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-2


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:130.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542 pCi/l NA4.8  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA2.42  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 18:180.2 MG/L 16.3
FLUORIDE 5/19/2015 18:180.1 MG/L 10.19
SULFATE 5/19/2015 18:181 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 14:580.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:140.1 MG/L 10.11
CALCIUM 5/15/2015 16:141 MG/L 120
CHROMIUM 5/15/2015 16:140.01 MG/L 1ND
COPPER 5/15/2015 16:140.01 MG/L 1ND
POTASSIUM 5/15/2015 16:141 MG/L 12.4
MAGNESIUM 5/15/2015 16:141 MG/L 122
SODIUM 5/15/2015 16:141 MG/L 119
SELENIUM 5/15/2015 16:140.005 MG/L 1ND
ZINC 5/15/2015 16:140.01 MG/L 10.013


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:080.0001 MG/L 10ND
ARSENIC 5/22/2015 04:080.002 MG/L 10ND
CADMIUM 5/22/2015 04:080.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:080.001 MG/L 100.0018
LEAD 5/22/2015 04:080.0005 MG/L 10ND
URANIUM 5/22/2015 04:080.0001 MG/L 100.0035


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:510.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA97.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 5/11/2015 12:42
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-3


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1130
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1130


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:140.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542.3 pCi/l NA4.1  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA1.79  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 18:320.2 MG/L 114
FLUORIDE 5/19/2015 18:320.1 MG/L 10.17
SULFATE 5/19/2015 18:321 MG/L 132


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:080.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:260.1 MG/L 10.1
CALCIUM 5/15/2015 16:261 MG/L 121
CHROMIUM 5/15/2015 16:260.01 MG/L 1ND
COPPER 5/15/2015 16:260.01 MG/L 1ND
POTASSIUM 5/15/2015 16:261 MG/L 12.4
MAGNESIUM 5/15/2015 16:261 MG/L 125
SODIUM 5/15/2015 16:261 MG/L 116
SELENIUM 5/15/2015 16:260.005 MG/L 1ND
ZINC 5/15/2015 16:260.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:410.0001 MG/L 10ND
ARSENIC 5/22/2015 04:410.002 MG/L 10ND
CADMIUM 5/22/2015 04:410.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:410.001 MG/L 100.0012
LEAD 5/22/2015 04:410.0005 MG/L 100.00096
URANIUM 5/22/2015 04:410.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:510.05 MG/L 51.7


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 Y1 6/9/2015 08:350.08 pCi/l NA0.26  (+/- 0.1)
   Carr: BARIUM Y1 6/9/2015 08:3540-110 %REC DL = NA102


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 5/11/2015 15:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-4


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:170.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.4 pCi/l NA9.2  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA-1  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:001 MG/L 534
FLUORIDE 5/19/2015 18:460.1 MG/L 10.41
SULFATE 5/19/2015 19:005 MG/L 5110


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:110.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:270.1 MG/L 1ND
CALCIUM 5/15/2015 16:271 MG/L 125
CHROMIUM 5/15/2015 16:270.01 MG/L 1ND
COPPER 5/15/2015 16:270.01 MG/L 1ND
POTASSIUM 5/15/2015 16:271 MG/L 13.9
MAGNESIUM 5/15/2015 16:271 MG/L 117
SODIUM 5/15/2015 16:271 MG/L 181
SELENIUM 5/15/2015 16:270.005 MG/L 10.0083
ZINC 5/15/2015 16:270.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:450.0001 MG/L 10ND
ARSENIC 5/22/2015 04:450.002 MG/L 100.016
CADMIUM 5/22/2015 04:450.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:450.001 MG/L 100.0012
LEAD 5/22/2015 04:450.0005 MG/L 10ND
URANIUM 5/22/2015 04:450.0001 MG/L 100.015


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:540.01 MG/L 11.7


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.082 pCi/l NA0.224  (+/- 0.09)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA99


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1390
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 5/11/2015 11:01
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-5


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1160
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:170.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542.4 pCi/l NA6.4  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA1.84  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:140.2 MG/L 119
FLUORIDE 5/19/2015 19:140.1 MG/L 10.16
SULFATE 5/19/2015 19:141 MG/L 143


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:130.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:280.1 MG/L 1ND
CALCIUM 5/15/2015 16:281 MG/L 123
CHROMIUM 5/15/2015 16:280.01 MG/L 1ND
COPPER 5/15/2015 16:280.01 MG/L 1ND
POTASSIUM 5/15/2015 16:281 MG/L 13
MAGNESIUM 5/15/2015 16:281 MG/L 131
SODIUM 5/15/2015 16:281 MG/L 123
SELENIUM 5/15/2015 16:280.005 MG/L 1ND
ZINC 5/15/2015 16:280.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:490.0001 MG/L 10ND
ARSENIC 5/22/2015 04:490.002 MG/L 10ND
CADMIUM 5/22/2015 04:490.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:490.001 MG/L 100.0014
LEAD 5/22/2015 04:490.0005 MG/L 10ND
URANIUM 5/22/2015 04:490.0001 MG/L 100.0067


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:550.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.085 pCi/l NA0.26  (+/- 0.099)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1250
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 5/11/2015 12:55
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-6


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:190.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA U 6/8/2015 15:452.5 pCi/l NAND  (+/- 1)
ADJ GROSS ALPHA-ELEM U 6/8/2015 15:45pCi/l NAND  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:420.2 MG/L 17.8
FLUORIDE 5/19/2015 19:420.1 MG/L 10.16
SULFATE 5/19/2015 19:421 MG/L 127


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:150.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:290.1 MG/L 1ND
CALCIUM 5/15/2015 16:291 MG/L 118
CHROMIUM 5/15/2015 16:290.01 MG/L 1ND
COPPER 5/15/2015 16:290.01 MG/L 1ND
POTASSIUM 5/15/2015 16:291 MG/L 12.9
MAGNESIUM 5/15/2015 16:291 MG/L 125
SODIUM 5/15/2015 16:291 MG/L 119
SELENIUM 5/15/2015 16:290.005 MG/L 1ND
ZINC 5/15/2015 16:290.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:520.0001 MG/L 10ND
ARSENIC 5/22/2015 04:520.002 MG/L 10ND
CADMIUM 5/22/2015 04:520.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:520.001 MG/L 100.0017
LEAD 5/22/2015 04:520.0005 MG/L 10ND
URANIUM 5/22/2015 04:520.0001 MG/L 100.0039


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:560.01 MG/L 11.8


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA99.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 5/11/2015 13:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-7


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:200.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA U 6/8/2015 15:452.05 pCi/l NAND  (+/- 0.78)
ADJ GROSS ALPHA-ELEM U 6/8/2015 15:45pCi/l NAND  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:560.2 MG/L 17.5
FLUORIDE 5/19/2015 19:560.1 MG/L 10.19
SULFATE 5/19/2015 19:561 MG/L 124


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:210.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:300.1 MG/L 10.1
CALCIUM 5/15/2015 16:301 MG/L 120
CHROMIUM 5/15/2015 16:300.01 MG/L 1ND
COPPER 5/15/2015 16:300.01 MG/L 1ND
POTASSIUM 5/15/2015 16:301 MG/L 12.5
MAGNESIUM 5/15/2015 16:301 MG/L 123
SODIUM 5/15/2015 16:301 MG/L 119
SELENIUM 5/15/2015 16:300.005 MG/L 1ND
ZINC 5/15/2015 16:300.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:560.0001 MG/L 10ND
ARSENIC 5/22/2015 04:560.002 MG/L 10ND
CADMIUM 5/22/2015 04:560.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:560.001 MG/L 100.0016
LEAD 5/22/2015 04:560.0005 MG/L 10ND
URANIUM 5/22/2015 04:560.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:570.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.078 pCi/l NA0.261  (+/- 0.098)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.6


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 5/11/2015 13:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-8


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:210.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.2 pCi/l NA5.8  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA3.49  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 20:100.2 MG/L 16.2
FLUORIDE 5/19/2015 20:100.1 MG/L 10.19
SULFATE 5/19/2015 20:101 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:230.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:310.1 MG/L 10.11
CALCIUM 5/15/2015 16:311 MG/L 118
CHROMIUM 5/15/2015 16:310.01 MG/L 1ND
COPPER 5/15/2015 16:310.01 MG/L 1ND
POTASSIUM 5/15/2015 16:311 MG/L 12.5
MAGNESIUM 5/15/2015 16:311 MG/L 123
SODIUM 5/15/2015 16:311 MG/L 118
SELENIUM 5/15/2015 16:310.005 MG/L 1ND
ZINC 5/15/2015 16:310.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:150.0001 MG/L 10ND
ARSENIC 5/22/2015 05:150.002 MG/L 10ND
CADMIUM 5/22/2015 05:150.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:150.001 MG/L 100.0013
LEAD 5/22/2015 05:150.0005 MG/L 10ND
URANIUM 5/22/2015 05:150.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:580.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 Y1 6/9/2015 08:350.09 pCi/l NA0.29  (+/- 0.11)
   Carr: BARIUM Y1 6/9/2015 08:3540-110 %REC DL = NA101


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 5/11/2015 15:13
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-9


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1120
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1120


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:210.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.4 pCi/l NA7.3  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA-0.86  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 20:240.2 MG/L 18
FLUORIDE 5/19/2015 20:240.1 MG/L 10.22
SULFATE 5/19/2015 20:241 MG/L 171


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:260.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:350.1 MG/L 10.15
CALCIUM 5/15/2015 16:351 MG/L 133
CHROMIUM 5/15/2015 16:350.01 MG/L 1ND
COPPER 5/15/2015 16:350.01 MG/L 1ND
POTASSIUM 5/15/2015 16:351 MG/L 12.9
MAGNESIUM 5/15/2015 16:351 MG/L 121
SODIUM 5/15/2015 16:351 MG/L 118
SELENIUM 5/15/2015 16:350.005 MG/L 10.011
ZINC 5/15/2015 16:350.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:190.0001 MG/L 10ND
ARSENIC 5/22/2015 05:190.002 MG/L 100.0098
CADMIUM 5/22/2015 05:190.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:190.001 MG/L 10ND
LEAD 5/22/2015 05:190.0005 MG/L 10ND
URANIUM 5/22/2015 05:190.0001 MG/L 100.012


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:590.01 MG/L 11.1


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.087 pCi/l NA0.225  (+/- 0.092)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1240
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 5/11/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-10


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:230.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.2 pCi/l NA4  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA1.69  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 21:070.2 MG/L 16.2
FLUORIDE 5/19/2015 21:070.1 MG/L 10.18
SULFATE 5/19/2015 21:071 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:280.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:360.1 MG/L 10.12
CALCIUM 5/15/2015 16:361 MG/L 120
CHROMIUM 5/15/2015 16:360.01 MG/L 1ND
COPPER 5/15/2015 16:360.01 MG/L 1ND
POTASSIUM 5/15/2015 16:361 MG/L 12.7
MAGNESIUM 5/15/2015 16:361 MG/L 124
SODIUM 5/15/2015 16:361 MG/L 119
SELENIUM 5/15/2015 16:360.005 MG/L 1ND
ZINC 5/15/2015 16:360.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:220.0001 MG/L 10ND
ARSENIC 5/22/2015 05:220.002 MG/L 10ND
CADMIUM 5/22/2015 05:220.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:220.001 MG/L 100.0015
LEAD 5/22/2015 05:220.0005 MG/L 10ND
URANIUM 5/22/2015 05:220.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 12:000.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 10:560.087 pCi/l NA0.247  (+/- 0.097)
   Carr: BARIUM 6/9/2015 10:5640-110 %REC DL = NA99.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 5/11/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-10


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 6/11/2015 10:03Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: AB150603-4-2 Instrument ID: LB4100-A Method: Gross Alpha by GFPC


Qual


Analysis Date: 6/7/2015 08:35


Prep Date: 6/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150603-4A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150603-4


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P,M3224.2GROSS ALPHA 99.4 70-1306223  (+/- 40)


Qual


Analysis Date: 6/7/2015 11:55


Prep Date: 6/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150603-4A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150603-4


DER Ref 
Value DER


DER 
Limit


Decision 
Level


UGROSS ALPHA 0.57ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505401-8 1505242-8
1505242-9 1505242-10 1505401-16
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: TR150522-1-3 Instrument ID: LB4100-A Method: Radium-226 by GFPC


Qual


Analysis Date: 6/9/2015 11:01


Prep Date: 5/22/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150522-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150522-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P,Y146.07Ra-226 96.5 75-125044  (+/- 11)


Y115590   Carr: BARIUM 101 40-11015780


Qual


Analysis Date: 6/9/2015 10:56


Prep Date: 5/22/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150522-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150522-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


URa-226 0.089ND


15590   Carr: BARIUM 97.4 40-11015170


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: HG150526-1-1 Instrument ID: CETAC7500 Method: EPA245.1


Qual


Analysis Date: 5/26/2015 14:38


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150526-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001MERCURY 94 85-115 200.00020.000944


Qual


Analysis Date: 5/26/2015 14:34


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150526-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


MERCURY 0.0002ND


Qual


Analysis Date: 5/26/2015 14:49


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00020.002MERCURY 101 70-130 200.00020.00203


Qual


Analysis Date: 5/26/2015 15:04


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00020.002MERCURY 104 70-130 200.00020.00208


Qual


Analysis Date: 5/26/2015 14:56


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.002030.00020.002MERCURY 100 70-130 200.0002 10.002


Qual


Analysis Date: 5/26/2015 15:06


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.002080.00020.002MERCURY 106 70-130 200.0002 20.00212


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 5/22/2015 03:47


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FM150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1ARSENIC 102 85-115 200.0020.102


0.03CADMIUM 110 85-115 200.00030.0331


0.05LEAD 102 85-115 200.00050.0508


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 103 85-115 200.00010.0103


0.01URANIUM 103 85-115 200.00010.0103


Qual


Analysis Date: 5/22/2015 03:40


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


ARSENIC 0.002ND


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 5/22/2015 04:01


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00230.1ARSENIC 106 70-130 200.0020.109


0.00030.03CADMIUM 110 70-130 200.00030.0331


0.00050.05LEAD 110 70-130 200.00050.0548


0.00170.1MOLYBDENUM 106 70-130 200.0010.108


0.00010.01SILVER 116 70-130 200.00010.0116


0.00410.01URANIUM 112 70-130 200.00010.0153


Qual


Analysis Date: 5/22/2015 04:34


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.0020.1ARSENIC 106 70-130 200.0020.106


0.00030.03CADMIUM 107 70-130 200.00030.0322


0.00050.05LEAD 111 70-130 200.00050.0553


0.00180.1MOLYBDENUM 102 70-130 200.0010.104


0.00010.01SILVER 109 70-130 200.00010.0109


0.00350.01URANIUM 110 70-130 200.00010.0145
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 5/22/2015 04:04


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1090.00230.1ARSENIC 102.2 70-130 200.002 40.105


0.03310.00030.03CADMIUM 103 70-130 200.0003 70.0309


0.05480.00050.05LEAD 106 70-130 200.0005 30.053


0.1080.00170.1MOLYBDENUM 101.4 70-130 200.001 40.103


0.01160.00010.01SILVER 104 70-130 200.0001 110.0104


0.01530.00410.01URANIUM 104.3 70-130 200.0001 50.0145


Qual


Analysis Date: 5/22/2015 04:38


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1060.0020.1ARSENIC 112 70-130 200.002 60.112


0.03220.00030.03CADMIUM 117 70-130 200.0003 80.035


0.05530.00050.05LEAD 112 70-130 200.0005 10.0559


0.1040.00180.1MOLYBDENUM 111.7 70-130 200.001 90.113


0.01090.00010.01SILVER 110 70-130 200.0001 10.011


0.01450.00350.01URANIUM 119.2 70-130 200.0001 60.0155


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 5/15/2015 16:07


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1BARIUM 105 85-115 200.11.05


40CALCIUM 98 85-115 20139.3


0.2CHROMIUM 102 85-115 200.010.204


0.25COPPER 106 85-115 200.010.266


40MAGNESIUM 103 85-115 20141


40POTASSIUM 110 85-115 20144


2SELENIUM 107 85-115 200.0052.14


40SODIUM 107 85-115 20142.9


0.5ZINC 104 85-115 200.010.518


Qual


Analysis Date: 5/15/2015 16:02


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BARIUM 0.1ND


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


POTASSIUM 1ND


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 5/15/2015 16:11


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.121BARIUM 106 70-130 200.11.18


2040CALCIUM 108 70-130 20163.3


0.010.2CHROMIUM 106 70-130 200.010.213


0.010.25COPPER 109 70-130 200.010.272


2440MAGNESIUM 109 70-130 20167.8


2.840POTASSIUM 116 70-130 20149.3


0.0052SELENIUM 108 70-130 200.0052.16


1940SODIUM 120 70-130 20167.1


0.010.5ZINC 109 70-130 200.010.547
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 5/15/2015 16:22


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.111BARIUM 105 70-130 200.11.16


2040CALCIUM 107 70-130 20162.5


0.010.2CHROMIUM 106 70-130 200.010.212


0.010.25COPPER 108 70-130 200.010.27


2240MAGNESIUM 108 70-130 20165.8


2.440POTASSIUM 116 70-130 20148.8


0.0052SELENIUM 109 70-130 200.0052.18


1940SODIUM 116 70-130 20165.2


0.0130.5ZINC 109 70-130 200.010.557


Qual


Analysis Date: 5/15/2015 16:12


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.180.121BARIUM 105 70-130 200.1 11.17


63.32040CALCIUM 108 70-130 201 063.1


0.2130.010.2CHROMIUM 106 70-130 200.01 00.212


0.2720.010.25COPPER 107 70-130 200.01 10.269


67.82440MAGNESIUM 107.9 70-130 201 167.3


49.32.840POTASSIUM 114.9 70-130 201 148.7


2.160.0052SELENIUM 106 70-130 200.005 22.13


67.11940SODIUM 116.5 70-130 201 265.8


0.5470.010.5ZINC 109 70-130 200.01 00.545


Qual


Analysis Date: 5/15/2015 16:23


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.160.111BARIUM 106.2 70-130 200.1 11.17


62.52040CALCIUM 108.8 70-130 201 163.1


0.2120.010.2CHROMIUM 108 70-130 200.01 10.215


0.270.010.25COPPER 109 70-130 200.01 10.272


65.82240MAGNESIUM 109.9 70-130 201 166.4


48.82.440POTASSIUM 116.4 70-130 201 049


2.180.0052SELENIUM 110 70-130 200.005 12.19


65.21940SODIUM 117.1 70-130 201 065.5


0.5570.0130.5ZINC 110.3 70-130 200.01 10.565
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: AK150519-2-1 Instrument ID: Balance Method: SM2320B


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


150BICARBONATE AS CaCO3 152 1147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 1147


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150519-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


100TOTAL ALKALINITY AS CaCO3 98 85-115 15298


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150519-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IC150519-1-1 Instrument ID: IC Method: EPA300.0


Qual


Analysis Date: 5/19/2015 15:28


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150519-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


2FLUORIDE 97 90-110 150.11.94


5CHLORIDE 100 90-110 150.24.99


20SULFATE 100 90-110 15119.9


Qual


Analysis Date: 5/19/2015 15:42


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150519-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10


QC Page: 10 of  13


LIMS Version:  6.758


ALS Environmental -- FC


33 of 36







Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: NH150520-1-1 Instrument ID: GALLERY Method: EPA350.1


Qual


Analysis Date: 5/20/2015 10:08


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150520-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1AMMONIA AS N 101 90-110 200.11.01


Qual


Analysis Date: 5/20/2015 10:08


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150520-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


AMMONIA AS N 0.1ND


Qual


Analysis Date: 5/20/2015 10:12


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.11AMMONIA AS N 93 75-125 200.10.927


Qual


Analysis Date: 5/20/2015 10:12


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.9270.11AMMONIA AS N 94 75-125 200.1 10.936


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: NN150521-1-1 Instrument ID: Lachat Method: EPA353.2


Qual


Analysis Date: 5/21/2015 11:45


Prep Date: 5/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150521-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150521-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.5NITRATE/NITRITE AS N 99 90-110 200.010.493


Qual


Analysis Date: 5/21/2015 11:44


Prep Date: 5/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150521-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150521-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: TD150518-1-1 Instrument ID: Balance Method: SM2540C


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


200TOTAL DISSOLVED SOLIDS 520 1199


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150518-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


400TOTAL DISSOLVED SOLIDS 101 85-115 520404


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150518-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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KINGSTON:2015 SemiAnnual:Q1 2015:Q1 2015 QA sheets.xlsx QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date:  02/23/15 Report Date\Work Order No.:  03/27/15  ALS 1502453


Reviewer\Date:   April Lafferty 3/31/15


Data Completeness YES NO YES NO


Lab certification still current? ! Is Lab QA\QC summary report present? !


Is receipt temperature, between 0.1 and 6 degrees C? ! Do all samples sent have reported analyses (QAP Table 3)? !


Chain of Custody complete and intact as per approved QAP? ! Were all analytes requested reported (QAP Table 3)? !


Received w/ custody seals intact? ! Are all field forms present from field site? !


Not Sampled RM-100


Data Package QA\QC YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
Are all reporting limits ≤ QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are all methods as per QAP Table 3? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Are dates of all analysis within holding times? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19


RM-20


DUP
(RM-100); duplicate of RM-19


Tails Not Sampled this Period


YES NO Notes


Are Method Blanks < Lab Reporting Limits? (QAP Table 5) ! Ra-226, ammonia, and As had MB values between the MDL and CRL.


Are Lab Fortified Blanks (LFB) within %Rec range? !


Blind DupRM-1 RM-2R RM-7-1 RM-8 RM-12RM-7-2 RM-7-3 RM-14-1 RM-18-3 RM-19 RM-20 Tails SumpRM-14-2 RM-14-3 RM-18-1 RM-18-2







KINGSTON:2015 SemiAnnual:Q1 2015:Q1 2015 QA sheets.xlsx QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date:  02/23/15 Report Date\Work Order No.:  03/27/15  ALS 1502453


Reviewer\Date:   April Lafferty 3/31/15


Are Lab Control Sample (LCS) %Rec within range? (QAP Table 5) !


Are MS & MSD %Rec within range? (QAP Table 5) !


Are MS\MSD RPD within range? (QAP Table 5) !


Are Blind Field Duplicate RPD's acceptable for all analytes? ! Ammonia and Arsenic had RPD of 86% and 106% between RM19/RM100 sample pair, Sample within hold time for arsenic, requested reanalysis. Arsenic reanalyzed and below the RL







1502453


Scott Schierman


Friday, March 27, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.753


Ten water samples were received from Uranium One, on 2/26/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/exk


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company







   


 


 
 
ALS is accredited by the following accreditation bodies for various testing scopes in 
accordance with requirements of each accreditation body. All testing is performed under 
the laboratory management system, which is maintained to meet these requirement and 
regulations. Please contact the laboratory or accreditation body for the current scope 
testing parameters. 
 
 


ALS Laboratory Certifications 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri 175 
Nebraska NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
North Dakota (ND) R-057 
Oklahoma 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington C1280 


 
 







 


ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1502453 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met with the following exception: 
 
Gross alpha activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
 
 
  







 


ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 
 


Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met with the following exception: 
 
Radium-226 activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
 
 







OrderNum: 1502453
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1502453-1RM-1 WATER 23-Feb-15 10:16
1502453-2RM-2R WATER 23-Feb-15 11:22
1502453-3RM-7 WATER 23-Feb-15 15:02
1502453-4RM-18 WATER 23-Feb-15 14:24
1502453-5RM-19 WATER 23-Feb-15 14:30
1502453-6RM-20 WATER 23-Feb-15 15:46
1502453-7RM-8 WATER 23-Feb-15 15:35
1502453-8RM-12 WATER 23-Feb-15 9:49
1502453-9RM-14 WATER 23-Feb-15 11:46
1502453-10RM-100 WATER 23-Feb-15 9:00


Page 1 of 1 Friday, March 27, 2015Date Printed:
LIMS Version:  6.753
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 2/23/2015 10:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-1


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:210.1 MG/L 10.038


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112 pCi/l NA5.2  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.62  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 18:370.2 MG/L 16.4
FLUORIDE 3/6/2015 18:370.1 MG/L 10.23
SULFATE 3/6/2015 18:371 MG/L 120


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:250.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:260.1 MG/L 10.12
CALCIUM 3/16/2015 17:261 MG/L 121
CHROMIUM 3/16/2015 17:260.01 MG/L 1ND
COPPER 3/16/2015 17:260.01 MG/L 1ND
POTASSIUM 3/16/2015 17:261 MG/L 12.5
MAGNESIUM 3/16/2015 17:261 MG/L 124
SODIUM 3/16/2015 17:261 MG/L 118
SELENIUM 3/16/2015 17:260.005 MG/L 1ND
ZINC J 3/16/2015 17:260.01 MG/L 10.0069


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:200.0001 MG/L 10ND
ARSENIC 3/16/2015 19:200.002 MG/L 100.0032
CADMIUM 3/16/2015 19:200.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 19:200.001 MG/L 100.0016
LEAD 3/16/2015 19:200.0005 MG/L 10ND
URANIUM 3/16/2015 19:200.0001 MG/L 100.0038


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:120.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.31  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.5


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 2/23/2015 11:22
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-2


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1130
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1130


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:210.1 MG/L 10.45


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 14:050.9 pCi/l NA4.2  (+/- 1)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA2.02  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 18:510.2 MG/L 115
FLUORIDE 3/6/2015 18:510.1 MG/L 10.18
SULFATE 3/6/2015 18:511 MG/L 133


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:360.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:350.1 MG/L 10.094
CALCIUM 3/16/2015 17:351 MG/L 121
CHROMIUM 3/16/2015 17:350.01 MG/L 1ND
COPPER 3/16/2015 17:350.01 MG/L 1ND
POTASSIUM 3/16/2015 17:351 MG/L 12
MAGNESIUM 3/16/2015 17:351 MG/L 125
SODIUM 3/16/2015 17:351 MG/L 116
SELENIUM 3/16/2015 17:350.005 MG/L 10.0079
ZINC J 3/16/2015 17:350.01 MG/L 10.0061


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:370.0001 MG/L 10ND
ARSENIC J 3/16/2015 19:370.002 MG/L 100.001
CADMIUM 3/16/2015 19:370.0003 MG/L 10ND
MOLYBDENUM J 3/16/2015 19:370.001 MG/L 100.00087
LEAD 3/16/2015 19:370.0005 MG/L 100.00092
URANIUM 3/16/2015 19:370.0001 MG/L 100.0032


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:120.02 MG/L 22


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA95.9


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 2/23/2015 15:02
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-3


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.048


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:050.2 MG/L 16.1
FLUORIDE 3/6/2015 19:050.1 MG/L 10.19
SULFATE 3/6/2015 19:051 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:520.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:360.1 MG/L 10.11
CALCIUM 3/16/2015 17:361 MG/L 120
CHROMIUM 3/16/2015 17:360.01 MG/L 1ND
COPPER 3/16/2015 17:360.01 MG/L 1ND
POTASSIUM 3/16/2015 17:361 MG/L 12
MAGNESIUM 3/16/2015 17:361 MG/L 122
SODIUM 3/16/2015 17:361 MG/L 117
SELENIUM 3/16/2015 17:360.005 MG/L 1ND
ZINC 3/16/2015 17:360.01 MG/L 10.011


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 19:410.0001 MG/L 10ND
ARSENIC J 3/16/2015 19:410.002 MG/L 100.0014
CADMIUM 3/16/2015 19:410.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 19:410.001 MG/L 100.0011
LEAD J 3/16/2015 19:410.0005 MG/L 100.00028
URANIUM 3/16/2015 19:410.0001 MG/L 100.0033


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:150.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA96.6


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 2/23/2015 14:24
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-4


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.046


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6.3  (+/- 2)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.46  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:190.2 MG/L 17.3
FLUORIDE 3/6/2015 19:190.1 MG/L 10.19
SULFATE 3/6/2015 19:191 MG/L 123


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:540.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:370.1 MG/L 10.099
CALCIUM 3/16/2015 17:371 MG/L 119
CHROMIUM 3/16/2015 17:370.01 MG/L 1ND
COPPER 3/16/2015 17:370.01 MG/L 1ND
POTASSIUM 3/16/2015 17:371 MG/L 12
MAGNESIUM 3/16/2015 17:371 MG/L 122
SODIUM 3/16/2015 17:371 MG/L 118
SELENIUM 3/16/2015 17:370.005 MG/L 1ND
ZINC 3/16/2015 17:370.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:000.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:000.002 MG/L 100.0018
CADMIUM 3/16/2015 20:000.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:000.001 MG/L 100.0012
LEAD 3/16/2015 20:000.0005 MG/L 10ND
URANIUM 3/16/2015 20:000.0001 MG/L 100.0027


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:160.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.7


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200


AR Page 4 of  11LIMS Version:  6.753


ALS Environmental -- FC







Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 2/23/2015 14:30
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-5


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.048


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA3.8  (+/- 1.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:330.2 MG/L 15.9
FLUORIDE 3/6/2015 19:330.1 MG/L 10.19
SULFATE 3/6/2015 19:331 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:560.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:380.1 MG/L 10.11
CALCIUM 3/16/2015 17:381 MG/L 119
CHROMIUM 3/16/2015 17:380.01 MG/L 1ND
COPPER 3/16/2015 17:380.01 MG/L 1ND
POTASSIUM 3/16/2015 17:381 MG/L 12.1
MAGNESIUM 3/16/2015 17:381 MG/L 123
SODIUM 3/16/2015 17:381 MG/L 117
SELENIUM 3/16/2015 17:380.005 MG/L 1ND
ZINC 3/16/2015 17:380.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:040.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:040.002 MG/L 100.0013
CADMIUM 3/16/2015 20:040.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:040.001 MG/L 100.0012
LEAD 3/16/2015 20:040.0005 MG/L 10ND
URANIUM 3/16/2015 20:040.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:170.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.6


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 2/23/2015 15:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-6


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1120
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1120


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.044


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112.3 pCi/l NA8.7  (+/- 2.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.9  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 19:470.2 MG/L 17.6
FLUORIDE 3/6/2015 19:470.1 MG/L 10.22
SULFATE 3/6/2015 19:471 MG/L 171


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 15:580.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:390.1 MG/L 10.14
CALCIUM 3/16/2015 17:391 MG/L 131
CHROMIUM 3/16/2015 17:390.01 MG/L 1ND
COPPER 3/16/2015 17:390.01 MG/L 1ND
POTASSIUM 3/16/2015 17:391 MG/L 12.4
MAGNESIUM 3/16/2015 17:391 MG/L 119
SODIUM 3/16/2015 17:391 MG/L 117
SELENIUM J 3/16/2015 17:390.005 MG/L 10.0046
ZINC 3/16/2015 17:390.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:070.0001 MG/L 100.00021
ARSENIC 3/16/2015 20:070.002 MG/L 100.0091
CADMIUM 3/16/2015 20:070.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:070.001 MG/L 10ND
LEAD J 3/16/2015 20:070.0005 MG/L 100.00013
URANIUM 3/16/2015 20:070.0001 MG/L 100.01


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:180.01 MG/L 11.1


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.11 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA96


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1240
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 2/23/2015 15:35
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-7


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1140
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1140


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:290.1 MG/L 10.22


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 14:051.2 pCi/l NA8.6  (+/- 1.7)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA-0.24  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 21:261 MG/L 528
FLUORIDE 3/6/2015 20:010.1 MG/L 10.35
SULFATE 3/6/2015 21:265 MG/L 5110


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:000.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:400.1 MG/L 10.082
CALCIUM 3/16/2015 17:401 MG/L 126
CHROMIUM 3/16/2015 17:400.01 MG/L 1ND
COPPER 3/16/2015 17:400.01 MG/L 1ND
POTASSIUM 3/16/2015 17:401 MG/L 13.4
MAGNESIUM 3/16/2015 17:401 MG/L 117
SODIUM 3/16/2015 17:401 MG/L 176
SELENIUM 3/16/2015 17:400.005 MG/L 1ND
ZINC J 3/16/2015 17:400.01 MG/L 10.0099


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:110.0001 MG/L 10ND
ARSENIC 3/16/2015 20:110.002 MG/L 100.014
CADMIUM 3/16/2015 20:110.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:110.001 MG/L 100.0011
LEAD 3/16/2015 20:110.0005 MG/L 10ND
URANIUM 3/16/2015 20:110.0001 MG/L 100.013


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:190.01 MG/L 11.6


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 LT 3/19/2015 08:070.113 pCi/l NA0.167  (+/- 0.084)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.5


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1370
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 2/23/2015 09:49
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-8


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N J 3/3/2015 13:290.1 MG/L 10.046


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:112.5 pCi/l NA8.8  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.65  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 20:150.2 MG/L 118
FLUORIDE 3/6/2015 20:150.1 MG/L 10.18
SULFATE 3/6/2015 20:151 MG/L 142


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:020.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:410.1 MG/L 10.08
CALCIUM 3/16/2015 17:411 MG/L 123
CHROMIUM 3/16/2015 17:410.01 MG/L 1ND
COPPER 3/16/2015 17:410.01 MG/L 1ND
POTASSIUM 3/16/2015 17:411 MG/L 12.5
MAGNESIUM 3/16/2015 17:411 MG/L 130
SODIUM 3/16/2015 17:411 MG/L 122
SELENIUM 3/16/2015 17:410.005 MG/L 1ND
ZINC J 3/16/2015 17:410.01 MG/L 10.0069


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:140.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:140.002 MG/L 100.0012
CADMIUM 3/16/2015 20:140.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:140.001 MG/L 100.0011
LEAD J 3/16/2015 20:140.0005 MG/L 100.00021
URANIUM 3/16/2015 20:140.0001 MG/L 100.0061


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:200.01 MG/L 11.3


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.097 pCi/l NA0.231  (+/- 0.096)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.1


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1250


AR Page 8 of  11LIMS Version:  6.753


ALS Environmental -- FC







Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 2/23/2015 11:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-9


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.2


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.48  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 20:290.2 MG/L 17.9
FLUORIDE 3/6/2015 20:290.1 MG/L 10.17
SULFATE 3/6/2015 20:291 MG/L 126


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:040.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM J 3/16/2015 17:420.1 MG/L 10.094
CALCIUM 3/16/2015 17:421 MG/L 119
CHROMIUM 3/16/2015 17:420.01 MG/L 1ND
COPPER 3/16/2015 17:420.01 MG/L 1ND
POTASSIUM 3/16/2015 17:421 MG/L 12.5
MAGNESIUM 3/16/2015 17:421 MG/L 124
SODIUM 3/16/2015 17:421 MG/L 118
SELENIUM 3/16/2015 17:420.005 MG/L 1ND
ZINC J 3/16/2015 17:420.01 MG/L 10.0084


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:180.0001 MG/L 10ND
ARSENIC J 3/16/2015 20:180.002 MG/L 100.0016
CADMIUM 3/16/2015 20:180.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:180.001 MG/L 100.0014
LEAD 3/16/2015 20:180.0005 MG/L 10ND
URANIUM 3/16/2015 20:180.0001 MG/L 100.0037


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:210.01 MG/L 11.8


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA97.8


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 3/4/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 3/3/2015Ammonia as N
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.12


PAI 724 PrepBy:DKLPrep Date: 3/5/2015Gross Alpha by GFPC
GROSS ALPHA 3/10/2015 11:111.8 pCi/l NA4.8  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.76  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 3/6/2015Ion Chromatography
CHLORIDE 3/6/2015 21:110.2 MG/L 15.9
FLUORIDE 3/6/2015 21:110.1 MG/L 10.17
SULFATE 3/6/2015 21:111 MG/L 121


EPA245.1 PrepBy:NAQPrep Date: 3/4/2015Total Recoverable Mercury
MERCURY 3/4/2015 16:110.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.7
BARIUM 3/16/2015 17:430.1 MG/L 10.11
CALCIUM 3/16/2015 17:431 MG/L 118
CHROMIUM 3/16/2015 17:430.01 MG/L 1ND
COPPER 3/16/2015 17:430.01 MG/L 1ND
POTASSIUM 3/16/2015 17:431 MG/L 12.1
MAGNESIUM 3/16/2015 17:431 MG/L 122
SODIUM 3/16/2015 17:431 MG/L 117
SELENIUM 3/16/2015 17:430.005 MG/L 1ND
ZINC 3/16/2015 17:430.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 3/12/2015Total Recoverable Metals by 200.8
SILVER 3/16/2015 20:210.0001 MG/L 10ND
ARSENIC 3/16/2015 20:210.002 MG/L 100.0044
CADMIUM 3/16/2015 20:210.0003 MG/L 10ND
MOLYBDENUM 3/16/2015 20:210.001 MG/L 100.0012
LEAD 3/16/2015 20:210.0005 MG/L 10ND
URANIUM 3/16/2015 20:210.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 3/5/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 3/5/2015 12:220.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 3/3/2015Radium-226 by GFPC
Ra-226 3/19/2015 08:070.1 pCi/l NA0.36  (+/- 0.13)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = NA98.4


SM2540C PrepBy:JACPrep Date: 3/1/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 27-Mar-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 3/27/2015 3:14:Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AB150305-1-4 Instrument ID: LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P224.3GROSS ALPHA 105 70-1302235  (+/- 38)


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P235224.3GROSS ALPHA 105 70-130 2.133 0.005235  (+/- 39)


Qual


Analysis Date: 3/10/2015 14:05


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


B3GROSS ALPHA 0.640.7  (+/- 0.43)


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TR150303-1-2 Instrument ID: LB4100-C Method: Radium-226 by GFPC


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P45.28Ra-226 101 75-125046  (+/- 12)


15480   Carr: BARIUM 98.8 40-11015290


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P4645.28Ra-226 105 75-125 2.130 0.148  (+/- 12)


1529015480   Carr: BARIUM 95.3 40-11014760


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


B3Ra-226 0.1050.117  (+/- 0.07)


15480   Carr: BARIUM 99.7 40-11015440


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: HG150304-2-1 Instrument ID: CETAC7500 Method: EPA245.1


Qual


Analysis Date: 3/4/2015 15:08


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001MERCURY 106 85-115 200.00020.00106


Qual


Analysis Date: 3/4/2015 15:00


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


MERCURY 0.0002ND


Qual


Analysis Date: 3/4/2015 15:32


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.000060.002MERCURY 99 70-130 200.00020.00198


Qual


Analysis Date: 3/4/2015 15:47


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.000060.002MERCURY 94 70-130 200.00020.00187


Qual


Analysis Date: 3/4/2015 15:34


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001980.000060.002MERCURY 98 70-130 200.0002 10.00195


Qual


Analysis Date: 3/4/2015 15:49


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001870.000060.002MERCURY 95 70-130 200.0002 20.00191


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-2 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 3/16/2015 19:17


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IM150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1ARSENIC 102 85-115 200.0020.102


0.03CADMIUM 103 85-115 200.00030.031


0.05LEAD 102 85-115 200.00050.051


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 107 85-115 200.00010.0107


0.01URANIUM 99 85-115 200.00010.00995


Qual


Analysis Date: 3/16/2015 19:13


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JARSENIC 0.0020.00044


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 3/16/2015 19:31


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00320.1ARSENIC 95 70-130 200.0020.0984


0.000180.03CADMIUM 96 70-130 200.00030.0289


0.000130.05LEAD 97 70-130 200.00050.0486


0.00160.1MOLYBDENUM 95 70-130 200.0010.0968


0.0000380.01SILVER 98 70-130 200.00010.00982


0.00380.01URANIUM 96 70-130 200.00010.0134


Qual


Analysis Date: 3/16/2015 19:34


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.09840.00320.1ARSENIC 99 70-130 200.002 40.102


0.02890.000180.03CADMIUM 103 70-130 200.0003 60.0308


0.04860.000130.05LEAD 98 70-130 200.0005 10.0492


0.09680.00160.1MOLYBDENUM 98 70-130 200.001 30.0999


0.009820.0000380.01SILVER 103 70-130 200.0001 50.0103


0.01340.00380.01URANIUM 101 70-130 200.0001 40.0139
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:25


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1BARIUM 103 85-115 200.11.03


40CALCIUM 100 85-115 20140.1


0.2CHROMIUM 101 85-115 200.010.202


0.25COPPER 105 85-115 200.010.262


40MAGNESIUM 100 85-115 20139.9


40POTASSIUM 103 85-115 20141.2


2SELENIUM 109 85-115 200.0052.18


40SODIUM 102 85-115 20140.6


0.5ZINC 101 85-115 200.010.505


Qual


Analysis Date: 3/16/2015 17:24


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JBARIUM 0.1-0.0011


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


JPOTASSIUM 1-0.25


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 3/16/2015 17:29


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.121BARIUM 102 70-130 200.11.14


2140CALCIUM 99 70-130 20160.7


0.00150.2CHROMIUM 100 70-130 200.010.201


0.00220.25COPPER 105 70-130 200.010.262


2440MAGNESIUM 99 70-130 20163.6


2.540POTASSIUM 110 70-130 20146.3


0.00462SELENIUM 114 70-130 200.0052.29


1840SODIUM 111 70-130 20162.7


0.00690.5ZINC 99 70-130 200.010.504
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:33


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.140.121BARIUM 102 70-130 200.1 01.14


60.72140CALCIUM 100 70-130 201 060.8


0.2010.00150.2CHROMIUM 100 70-130 200.01 00.2


0.2620.00220.25COPPER 104 70-130 200.01 00.261


63.62440MAGNESIUM 99 70-130 201 063.4


46.32.540POTASSIUM 109 70-130 201 145.9


2.290.00462SELENIUM 109 70-130 200.005 52.18


62.71840SODIUM 111 70-130 201 062.7


0.5040.00690.5ZINC 98 70-130 200.01 20.495


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AK150304-1-1 Instrument ID: Balance Method: SM2320B


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


150BICARBONATE AS CaCO3 152 0147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 0147


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


100TOTAL ALKALINITY AS CaCO3 101 85-115 152101


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IC150306-1-1 Instrument ID: IC Method: EPA300.0


Qual


Analysis Date: 3/6/2015 15:33


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


2FLUORIDE 96 90-110 150.11.91


5CHLORIDE 99 90-110 150.24.93


20SULFATE 97 90-110 15119.4


Qual


Analysis Date: 3/6/2015 15:48


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NH150303-1-1 Instrument ID: GALLERY Method: EPA350.1


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1AMMONIA AS N 109 90-110 200.11.09


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


JAMMONIA AS N 0.10.064


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NN150305-2-1 Instrument ID: Lachat Method: EPA353.2


Qual


Analysis Date: 3/5/2015 12:09


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.5NITRATE/NITRITE AS N 100 90-110 200.010.5


Qual


Analysis Date: 3/5/2015 12:08


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TD150302-1-1 Instrument ID: Balance Method: SM2540C


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


DUP


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


200TOTAL DISSOLVED SOLIDS 520 0204


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


400TOTAL DISSOLVED SOLIDS 103 85-115 520410


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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1502453


Scott Schierman


Wednesday, April 15, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.758


Ten water samples were received from Uranium One, on 2/26/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/jml


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS is accredited by the following accreditation bodies for various testing scopes in 
accordance with requirements of each accreditation body. All testing is performed under 
the laboratory management system, which is maintained to meet these requirement and 
regulations. Please contact the laboratory or accreditation body for the current scope 
testing parameters. 
 
 


ALS Laboratory Certifications 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri 175 
Nebraska NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
North Dakota (ND) R-057 
Oklahoma 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington C1280 


 
 


2 of 37







 


ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1502453 
 
This report is resubmitted for the re-analysis of arsenic due to the original method blank results not 
greater than 10x the sample results.  
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met with the following exception: 
 
Gross alpha activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 
 


Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met with the following exception: 
 
Radium-226 activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC.  Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
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OrderNum: 1502453
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1502453-1RM-1 WATER 23-Feb-15 10:16
1502453-2RM-2R WATER 23-Feb-15 11:22
1502453-3RM-7 WATER 23-Feb-15 15:02
1502453-4RM-18 WATER 23-Feb-15 14:24
1502453-5RM-19 WATER 23-Feb-15 14:30
1502453-6RM-20 WATER 23-Feb-15 15:46
1502453-7RM-8 WATER 23-Feb-15 15:35
1502453-8RM-12 WATER 23-Feb-15 9:49
1502453-9RM-14 WATER 23-Feb-15 11:46
1502453-10RM-100 WATER 23-Feb-15 9:00


Page 1 of 1 Wednesday, April 15, 2015Date Printed:
LIMS Version:  6.758


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 2/23/2015 10:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-1


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:210.1 MG/L 10.038 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112 pCi/l NA5.2  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.62  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 18:370.2 MG/L 16.4 0.062
FLUORIDE 3/6/2015 18:370.1 MG/L 10.23 0.03
SULFATE 3/6/2015 18:371 MG/L 120 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:250.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:260.1 MG/L 10.12 0.0008
CALCIUM 3/16/2015 17:261 MG/L 121 0.034
CHROMIUM 3/16/2015 17:260.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:260.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:261 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:261 MG/L 124 0.023
SODIUM 3/16/2015 17:261 MG/L 118 0.043
SELENIUM 3/16/2015 17:260.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:260.01 MG/L 10.0069 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:200.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:140.002 MG/L 100.00072 0.00035
CADMIUM 3/16/2015 19:200.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 19:200.001 MG/L 100.0016 0.0005
LEAD 3/16/2015 19:200.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 19:200.0001 MG/L 100.0038 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:120.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.31  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.5


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200


AR Page 1 of  11LIMS Version:  6.758


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 2/23/2015 11:22
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-2


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1130
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1130


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:210.1 MG/L 10.45 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 14:050.9 pCi/l NA4.2  (+/- 1)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA2.02  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 18:510.2 MG/L 115 0.062
FLUORIDE 3/6/2015 18:510.1 MG/L 10.18 0.03
SULFATE 3/6/2015 18:511 MG/L 133 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:360.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:350.1 MG/L 10.094 0.0008
CALCIUM 3/16/2015 17:351 MG/L 121 0.034
CHROMIUM 3/16/2015 17:350.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:350.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:351 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:351 MG/L 125 0.023
SODIUM 3/16/2015 17:351 MG/L 116 0.043
SELENIUM 3/16/2015 17:350.005 MG/L 10.0079 0.0046
ZINC J 3/16/2015 17:350.01 MG/L 10.0061 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:370.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:170.002 MG/L 100.0011 0.00035
CADMIUM 3/16/2015 19:370.0003 MG/L 10ND 0.00018
MOLYBDENUM J 3/16/2015 19:370.001 MG/L 100.00087 0.0005
LEAD 3/16/2015 19:370.0005 MG/L 100.00092 0.00013
URANIUM 3/16/2015 19:370.0001 MG/L 100.0032 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:120.02 MG/L 22 0.006


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N95.9


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210


AR Page 2 of  11LIMS Version:  6.758


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 2/23/2015 15:02
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-3


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.048 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.76  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:050.2 MG/L 16.1 0.062
FLUORIDE 3/6/2015 19:050.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:051 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:520.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:360.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:361 MG/L 120 0.034
CHROMIUM 3/16/2015 17:360.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:360.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:361 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:361 MG/L 122 0.023
SODIUM 3/16/2015 17:361 MG/L 117 0.043
SELENIUM 3/16/2015 17:360.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:360.01 MG/L 10.011 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 19:410.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 18:350.002 MG/L 100.0005 0.00035
CADMIUM 3/16/2015 19:410.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 19:410.001 MG/L 100.0011 0.0005
LEAD J 3/16/2015 19:410.0005 MG/L 100.00028 0.00013
URANIUM 3/16/2015 19:410.0001 MG/L 100.0033 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:150.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N96.6


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200


AR Page 3 of  11LIMS Version:  6.758


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 2/23/2015 14:24
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-4


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:250.1 MG/L 10.046 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6.3  (+/- 2)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.46  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:190.2 MG/L 17.3 0.062
FLUORIDE 3/6/2015 19:190.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:191 MG/L 123 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:540.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:370.1 MG/L 10.099 0.0008
CALCIUM 3/16/2015 17:371 MG/L 119 0.034
CHROMIUM 3/16/2015 17:370.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:370.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:371 MG/L 12 0.22
MAGNESIUM 3/16/2015 17:371 MG/L 122 0.023
SODIUM 3/16/2015 17:371 MG/L 118 0.043
SELENIUM 3/16/2015 17:370.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:370.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:000.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:080.002 MG/L 100.0009 0.00035
CADMIUM 3/16/2015 20:000.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:000.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:000.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:000.0001 MG/L 100.0027 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:160.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.7


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200


AR Page 4 of  11LIMS Version:  6.758


ALS Environmental -- FC


18 of 37







Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 2/23/2015 14:30
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-5


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.048 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA3.8  (+/- 1.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.76  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:330.2 MG/L 15.9 0.062
FLUORIDE 3/6/2015 19:330.1 MG/L 10.19 0.03
SULFATE 3/6/2015 19:331 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:560.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:380.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:381 MG/L 119 0.034
CHROMIUM 3/16/2015 17:380.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:380.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:381 MG/L 12.1 0.22
MAGNESIUM 3/16/2015 17:381 MG/L 123 0.023
SODIUM 3/16/2015 17:381 MG/L 117 0.043
SELENIUM 3/16/2015 17:380.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:380.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:040.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:120.002 MG/L 100.00096 0.00035
CADMIUM 3/16/2015 20:040.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:040.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:040.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:040.0001 MG/L 100.003 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:170.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.31  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.6


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 2/23/2015 15:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-6


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1120
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1120


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:270.1 MG/L 10.044 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112.3 pCi/l NA8.7  (+/- 2.5)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA1.9  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 19:470.2 MG/L 17.6 0.062
FLUORIDE 3/6/2015 19:470.1 MG/L 10.22 0.03
SULFATE 3/6/2015 19:471 MG/L 171 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 15:580.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:390.1 MG/L 10.14 0.0008
CALCIUM 3/16/2015 17:391 MG/L 131 0.034
CHROMIUM 3/16/2015 17:390.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:390.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:391 MG/L 12.4 0.22
MAGNESIUM 3/16/2015 17:391 MG/L 119 0.023
SODIUM 3/16/2015 17:391 MG/L 117 0.043
SELENIUM J 3/16/2015 17:390.005 MG/L 10.0046 0.0046
ZINC 3/16/2015 17:390.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:070.0001 MG/L 100.00021 0.000038
ARSENIC 4/14/2015 19:150.002 MG/L 100.0074 0.00035
CADMIUM 3/16/2015 20:070.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:070.001 MG/L 10ND 0.0005
LEAD J 3/16/2015 20:070.0005 MG/L 100.00013 0.00013
URANIUM 3/16/2015 20:070.0001 MG/L 100.01 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:180.01 MG/L 11.1 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.11 pCi/l NA0.27  (+/- 0.11)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N96


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1240
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 2/23/2015 15:35
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-7


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1140
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1140


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:290.1 MG/L 10.22 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 14:051.2 pCi/l NA8.6  (+/- 1.7)
ADJ GROSS ALPHA-ELEM 3/10/2015 14:05pCi/l NA-0.92  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 21:261 MG/L 528 0.31
FLUORIDE 3/6/2015 20:010.1 MG/L 10.35 0.03
SULFATE 3/6/2015 21:265 MG/L 5110 1.5


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:000.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:400.1 MG/L 10.082 0.0008
CALCIUM 3/16/2015 17:401 MG/L 126 0.034
CHROMIUM 3/16/2015 17:400.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:400.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:401 MG/L 13.4 0.22
MAGNESIUM 3/16/2015 17:401 MG/L 117 0.023
SODIUM 3/16/2015 17:401 MG/L 176 0.043
SELENIUM 3/16/2015 17:400.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:400.01 MG/L 10.0099 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:110.0001 MG/L 10ND 0.000038
ARSENIC 4/14/2015 19:190.002 MG/L 100.015 0.00035
CADMIUM 3/16/2015 20:110.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:110.001 MG/L 100.0011 0.0005
LEAD 3/16/2015 20:110.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:110.0001 MG/L 100.013 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:190.01 MG/L 11.6 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 LT 3/19/2015 08:070.113 pCi/l NA0.167  (+/- 0.084)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.5


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1370
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 2/23/2015 09:49
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-8


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1160
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1160


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N J 3/3/2015 13:290.1 MG/L 10.046 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:112.5 pCi/l NA8.8  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA4.72  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 20:150.2 MG/L 118 0.062
FLUORIDE 3/6/2015 20:150.1 MG/L 10.18 0.03
SULFATE 3/6/2015 20:151 MG/L 142 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:020.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:410.1 MG/L 10.08 0.0008
CALCIUM 3/16/2015 17:411 MG/L 123 0.034
CHROMIUM 3/16/2015 17:410.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:410.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:411 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:411 MG/L 130 0.023
SODIUM 3/16/2015 17:411 MG/L 122 0.043
SELENIUM 3/16/2015 17:410.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:410.01 MG/L 10.0069 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:140.0001 MG/L 10ND 0.000038
ARSENIC 4/14/2015 19:220.002 MG/L 10ND 0.00035
CADMIUM 3/16/2015 20:140.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:140.001 MG/L 100.0011 0.0005
LEAD J 3/16/2015 20:140.0005 MG/L 100.00021 0.00013
URANIUM 3/16/2015 20:140.0001 MG/L 100.0061 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:200.01 MG/L 11.3 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.097 pCi/l NA0.231  (+/- 0.096)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.1


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1250
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 2/23/2015 11:46
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-9


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.2 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.9 pCi/l NA6  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA3.55  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 20:290.2 MG/L 17.9 0.062
FLUORIDE 3/6/2015 20:290.1 MG/L 10.17 0.03
SULFATE 3/6/2015 20:291 MG/L 126 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:040.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM J 3/16/2015 17:420.1 MG/L 10.094 0.0008
CALCIUM 3/16/2015 17:421 MG/L 119 0.034
CHROMIUM 3/16/2015 17:420.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:420.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:421 MG/L 12.5 0.22
MAGNESIUM 3/16/2015 17:421 MG/L 124 0.023
SODIUM 3/16/2015 17:421 MG/L 118 0.043
SELENIUM 3/16/2015 17:420.005 MG/L 1ND 0.0046
ZINC J 3/16/2015 17:420.01 MG/L 10.0084 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:180.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:420.002 MG/L 100.00055 0.00035
CADMIUM 3/16/2015 20:180.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:180.001 MG/L 100.0014 0.0005
LEAD 3/16/2015 20:180.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:180.0001 MG/L 100.0037 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:210.01 MG/L 11.8 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N97.8


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


ALKALINITY AS CALCIUM CARBONATE SM2320B PrepBy: JACPrep Date: 3/4/2015
BICARBONATE AS CaCO3 3/4/2015 2 MG/L 1150
CARBONATE AS CaCO3 3/4/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 3/4/2015 2 MG/L 1150


AMMONIA AS N EPA350.1 PrepBy: AJDPrep Date: 3/3/2015
AMMONIA AS N 3/3/2015 13:310.1 MG/L 10.12 0.03


GROSS ALPHA BY GFPC PAI 724 PrepBy: DKLPrep Date: 3/5/2015
GROSS ALPHA 3/10/2015 11:111.8 pCi/l NA4.8  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 3/10/2015 11:11pCi/l NA2.83  (+/- )


ION CHROMATOGRAPHY EPA300.0 PrepBy: AJDPrep Date: 3/6/2015
CHLORIDE 3/6/2015 21:110.2 MG/L 15.9 0.062
FLUORIDE 3/6/2015 21:110.1 MG/L 10.17 0.03
SULFATE 3/6/2015 21:111 MG/L 121 0.3


MERCURY EPA245.1 PrepBy: NAQPrep Date: 3/4/2015
MERCURY 3/4/2015 16:110.0002 MG/L 1ND 0.00006


METALS BY 200.7 EPA200.7 PrepBy: CDRPrep Date: 3/12/2015
BARIUM 3/16/2015 17:430.1 MG/L 10.11 0.0008
CALCIUM 3/16/2015 17:431 MG/L 118 0.034
CHROMIUM 3/16/2015 17:430.01 MG/L 1ND 0.0015
COPPER 3/16/2015 17:430.01 MG/L 1ND 0.0022
POTASSIUM 3/16/2015 17:431 MG/L 12.1 0.22
MAGNESIUM 3/16/2015 17:431 MG/L 122 0.023
SODIUM 3/16/2015 17:431 MG/L 117 0.043
SELENIUM 3/16/2015 17:430.005 MG/L 1ND 0.0046
ZINC 3/16/2015 17:430.01 MG/L 1ND 0.0025


METALS BY 200.8 EPA200.8 PrepBy: CDRPrep Date: 3/12/2015
SILVER 3/16/2015 20:210.0001 MG/L 10ND 0.000038
ARSENIC J 4/14/2015 19:450.002 MG/L 100.00075 0.00035
CADMIUM 3/16/2015 20:210.0003 MG/L 10ND 0.00018
MOLYBDENUM 3/16/2015 20:210.001 MG/L 100.0012 0.0005
LEAD 3/16/2015 20:210.0005 MG/L 10ND 0.00013
URANIUM 3/16/2015 20:210.0001 MG/L 100.003 0.00005


NITRATE/NITRITE AS N EPA353.2 PrepBy: AJDPrep Date: 3/5/2015
NITRATE/NITRITE AS N 3/5/2015 12:220.01 MG/L 11.4 0.003


RADIUM-226 BY GFPC PAI 724 PrepBy: JKBPrep Date: 3/3/2015
Ra-226 3/19/2015 08:070.1 pCi/l NA0.36  (+/- 0.13)
   Carr: BARIUM 3/19/2015 08:0740-110 %REC DL = N98.4


TOTAL DISSOLVED SOLIDS SM2540C PrepBy: JACPrep Date: 3/1/2015
TOTAL DISSOLVED SOLIDS 3/4/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 2/23/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1502453


Dilution 
Factor


Lab ID: 1502453-10


ALS Environmental -- FC
Date: 15-Apr-15


SAMPLE SUMMARY REPORT


Percent Moisture:


MDL


Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 4/15/2015 12:02Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AB150305-1-4 Instrument ID LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P224.3GROSS ALPHA 105 70-1302235  (+/- 38)


Qual


Analysis Date: 3/10/2015 11:11


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P235224.3GROSS ALPHA 105 70-130 2.13 0.005235  (+/- 39)


Qual


Analysis Date: 3/10/2015 14:05


Prep Date: 3/5/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150305-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150305-1


DER 
Ref DER


DER 
Limit


Decision
 Level


B3GROSS ALPHA 0.640.7  (+/- 0.43)


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TR150303-1-2 Instrument ID LB4100-C Method: Radium-226 by GFPC


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P45.28Ra-226 101 75-125046  (+/- 12)


15480   Carr: BARIUM 98.8 40-11015290


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P4645.28Ra-226 105 75-125 2.10 0.148  (+/- 12)


1529015480   Carr: BARIUM 95.3 40-11014760


Qual


Analysis Date: 3/19/2015 08:07


Prep Date: 3/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150303-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150303-1


DER 
Ref DER


DER 
Limit


Decision
 Level


B3Ra-226 0.1050.117  (+/- 0.07)


15480   Carr: BARIUM 99.7 40-11015440


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: HG150304-2-1 Instrument ID CETAC7500 Method: EPA245.1


Qual


Analysis Date: 3/4/2015 15:08


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001MERCURY 106 85-115 200.00020.00106


Qual


Analysis Date: 3/4/2015 15:00


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150304-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


MERCURY 0.0002ND


Qual


Analysis Date: 3/4/2015 15:32


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000060.002MERCURY 99 70-130 200.00020.00198


Qual


Analysis Date: 3/4/2015 15:47


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000060.002MERCURY 94 70-130 200.00020.00187


Qual


Analysis Date: 3/4/2015 15:34


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001980.000060.002MERCURY 98 70-130 200.0002 10.00195


Qual


Analysis Date: 3/4/2015 15:49


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: HG150304-1A4


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001870.000060.002MERCURY 95 70-130 200.0002 20.00191


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10


QC Page: 3 of  12


LIMS Version:  6.758


ALS Environmental -- FC


28 of 37







Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-2 Instrument ID ICPMS2 Method: EPA200.8


Qual


Analysis Date: 3/16/2015 19:17


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IM150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.03CADMIUM 103 85-115 200.00030.031


0.05LEAD 102 85-115 200.00050.051


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 107 85-115 200.00010.0107


0.01URANIUM 99 85-115 200.00010.00995


Qual


Analysis Date: 3/16/2015 19:13


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 3/16/2015 19:31


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.000180.03CADMIUM 96 70-130 200.00030.0289


0.000130.05LEAD 97 70-130 200.00050.0486


0.00160.1MOLYBDENUM 95 70-130 200.0010.0968


0.0000380.01SILVER 98 70-130 200.00010.00982


0.00380.01URANIUM 96 70-130 200.00010.0134


Qual


Analysis Date: 3/16/2015 19:34


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150316-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.02890.000180.03CADMIUM 103 70-130 200.0003 60.0308


0.04860.000130.05LEAD 98 70-130 200.0005 10.0492


0.09680.00160.1MOLYBDENUM 98 70-130 200.001 30.0999


0.009820.0000380.01SILVER 103 70-130 200.0001 50.0103


0.01340.00380.01URANIUM 101 70-130 200.0001 40.0139


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150408-1-2 Instrument ID ICPMS2 Method: EPA200.8


Qual


Analysis Date: 4/14/2015 18:10


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FM150408-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1ARSENIC 97 85-115 200.0020.0972


Qual


Analysis Date: 4/14/2015 18:07


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FP150408-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JARSENIC 0.002-0.0012


Qual


Analysis Date: 4/14/2015 18:28


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00110.1ARSENIC 101 70-130 200.0020.103


Qual


Analysis Date: 4/14/2015 19:01


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00050.1ARSENIC 102 70-130 200.0020.102


Qual


Analysis Date: 4/14/2015 18:31


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1030.00110.1ARSENIC 103 70-130 200.002 10.104


Qual


Analysis Date: 4/14/2015 19:05


Prep Date: 4/8/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IM150414-10A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1502453-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1020.00050.1ARSENIC 106 70-130 200.002 40.106


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:25


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1BARIUM 103 85-115 200.11.03


40CALCIUM 100 85-115 20140.1


0.2CHROMIUM 101 85-115 200.010.202


0.25COPPER 105 85-115 200.010.262


40MAGNESIUM 100 85-115 20139.9


40POTASSIUM 103 85-115 20141.2


2SELENIUM 109 85-115 200.0052.18


40SODIUM 102 85-115 20140.6


0.5ZINC 101 85-115 200.010.505


Qual


Analysis Date: 3/16/2015 17:24


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150312-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JBARIUM 0.1-0.0011


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


JPOTASSIUM 1-0.25


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 3/16/2015 17:29


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.121BARIUM 102 70-130 200.11.14


2140CALCIUM 99 70-130 20160.7


0.00150.2CHROMIUM 100 70-130 200.010.201


0.00220.25COPPER 105 70-130 200.010.262


2440MAGNESIUM 99 70-130 20163.6


2.540POTASSIUM 110 70-130 20146.3


0.00462SELENIUM 114 70-130 200.0052.29


1840SODIUM 111 70-130 20162.7


0.00690.5ZINC 99 70-130 200.010.504
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IP150312-3-1 Instrument ID ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 3/16/2015 17:33


Prep Date: 3/12/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150316-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.140.121BARIUM 102 70-130 200.1 01.14


60.72140CALCIUM 100 70-130 201 060.8


0.2010.00150.2CHROMIUM 100 70-130 200.01 00.2


0.2620.00220.25COPPER 104 70-130 200.01 00.261


63.62440MAGNESIUM 99 70-130 201 063.4


46.32.540POTASSIUM 109 70-130 201 145.9


2.290.00462SELENIUM 109 70-130 200.005 52.18


62.71840SODIUM 111 70-130 201 062.7


0.5040.00690.5ZINC 98 70-130 200.01 20.495


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: AK150304-1-1 Instrument ID Balance Method: SM2320B


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-10


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


150BICARBONATE AS CaCO3 152 0147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 0147


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


100TOTAL ALKALINITY AS CaCO3 101 85-115 152101


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/4/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150304-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150304-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: IC150306-1-1 Instrument ID IC Method: EPA300.0


Qual


Analysis Date: 3/6/2015 15:33


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2FLUORIDE 96 90-110 150.11.91


5CHLORIDE 99 90-110 150.24.93


20SULFATE 97 90-110 15119.4


Qual


Analysis Date: 3/6/2015 15:48


Prep Date: 3/6/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150306-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150306-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NH150303-1-1 Instrument ID GALLERY Method: EPA350.1


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1AMMONIA AS N 109 90-110 200.11.09


Qual


Analysis Date: 3/3/2015 13:16


Prep Date: 3/3/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150303-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150303-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


JAMMONIA AS N 0.10.064


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: NN150305-2-1 Instrument ID Lachat Method: EPA353.2


Qual


Analysis Date: 3/5/2015 12:09


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.5NITRATE/NITRITE AS N 100 90-110 200.010.5


Qual


Analysis Date: 3/5/2015 12:08


Prep Date: 3/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150305-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150305-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1502453


QC BATCH REPORT


Batch ID: TD150302-1-1 Instrument ID Balance Method: SM2540C


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


DUP


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1502453-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


200TOTAL DISSOLVED SOLIDS 520 0204


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


400TOTAL DISSOLVED SOLIDS 103 85-115 520410


Qual


Analysis Date: 3/4/2015 


Prep Date: 3/1/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150303-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150302-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1502453-1 1502453-2 1502453-3
1502453-4 1502453-5 1502453-6
1502453-7 1502453-8 1502453-9
1502453-10


QC Page: 12 of  12


LIMS Version:  6.758


ALS Environmental -- FC


37 of 37







1505242


Scott Schierman


Thursday, June 11, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.758


Ten water samples were received from Uranium One, on 5/13/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


Enclosure(s):  
JRK/exk


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522


ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS Environmental – Fort Collins is accredited by the following accreditation bodies for 
various testing scopes in accordance with requirements of each accreditation body. All 
testing is performed under the laboratory management system, which is maintained to 
meet these requirement and regulations. Please contact the laboratory or accreditation 
body for the current scope testing parameters. 
 
 


ALS Environmental – Fort Collins 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Maryland (MD) 285 
Missouri (MO) 175 
Nebraska(NE) NE-OS-24-13 
Nevada (NV) CO000782008A 
New Jersey (NJ) CO003 
New York (NY) 12036 
North Dakota (ND) R-057 
Oklahoma (OK) 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington (WA) C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1505242 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met.   
 
 
Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met.    
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OrderNum: 1505242
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1505242-1RM-1 WATER 11-May-15 10:23
1505242-2RM-7 WATER 11-May-15 14:25
1505242-3RM-2R WATER 11-May-15 12:42
1505242-4RM-8 WATER 11-May-15 15:16
1505242-5RM-12 WATER 11-May-15 11:01
1505242-6RM-14 WATER 11-May-15 12:55
1505242-7RM-18 WATER 11-May-15 13:53
1505242-8RM-19 WATER 11-May-15 13:53
1505242-9RM-20 WATER 11-May-15 15:13
1505242-10RM-100 WATER 11-May-15 9:00


Page 1 of 1 Thursday, June 11, 2015Date Printed:
LIMS Version:  6.758
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 5/11/2015 10:23
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-1


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1160
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:100.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:541.9 pCi/l NA6.5  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA3.71  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 17:350.2 MG/L 16.7
FLUORIDE 5/19/2015 17:350.1 MG/L 10.23
SULFATE 5/19/2015 17:351 MG/L 120


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 14:430.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:080.1 MG/L 10.12
CALCIUM 5/15/2015 16:081 MG/L 120
CHROMIUM 5/15/2015 16:080.01 MG/L 1ND
COPPER 5/15/2015 16:080.01 MG/L 1ND
POTASSIUM 5/15/2015 16:081 MG/L 12.8
MAGNESIUM 5/15/2015 16:081 MG/L 124
SODIUM 5/15/2015 16:081 MG/L 119
SELENIUM 5/15/2015 16:080.005 MG/L 1ND
ZINC 5/15/2015 16:080.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 03:500.0001 MG/L 10ND
ARSENIC 5/22/2015 03:500.002 MG/L 100.0023
CADMIUM 5/22/2015 03:500.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 03:500.001 MG/L 100.0017
LEAD 5/22/2015 03:500.0005 MG/L 10ND
URANIUM 5/22/2015 03:500.0001 MG/L 100.0041


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:500.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.09 pCi/l NA0.34  (+/- 0.12)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 5/11/2015 14:25
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-2


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:130.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542 pCi/l NA4.8  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA2.42  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 18:180.2 MG/L 16.3
FLUORIDE 5/19/2015 18:180.1 MG/L 10.19
SULFATE 5/19/2015 18:181 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 14:580.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:140.1 MG/L 10.11
CALCIUM 5/15/2015 16:141 MG/L 120
CHROMIUM 5/15/2015 16:140.01 MG/L 1ND
COPPER 5/15/2015 16:140.01 MG/L 1ND
POTASSIUM 5/15/2015 16:141 MG/L 12.4
MAGNESIUM 5/15/2015 16:141 MG/L 122
SODIUM 5/15/2015 16:141 MG/L 119
SELENIUM 5/15/2015 16:140.005 MG/L 1ND
ZINC 5/15/2015 16:140.01 MG/L 10.013


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:080.0001 MG/L 10ND
ARSENIC 5/22/2015 04:080.002 MG/L 10ND
CADMIUM 5/22/2015 04:080.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:080.001 MG/L 100.0018
LEAD 5/22/2015 04:080.0005 MG/L 10ND
URANIUM 5/22/2015 04:080.0001 MG/L 100.0035


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:510.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.09 pCi/l NA0.27  (+/- 0.1)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA97.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 5/11/2015 12:42
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-3


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1130
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1130


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:140.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542.3 pCi/l NA4.1  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA1.79  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 18:320.2 MG/L 114
FLUORIDE 5/19/2015 18:320.1 MG/L 10.17
SULFATE 5/19/2015 18:321 MG/L 132


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:080.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:260.1 MG/L 10.1
CALCIUM 5/15/2015 16:261 MG/L 121
CHROMIUM 5/15/2015 16:260.01 MG/L 1ND
COPPER 5/15/2015 16:260.01 MG/L 1ND
POTASSIUM 5/15/2015 16:261 MG/L 12.4
MAGNESIUM 5/15/2015 16:261 MG/L 125
SODIUM 5/15/2015 16:261 MG/L 116
SELENIUM 5/15/2015 16:260.005 MG/L 1ND
ZINC 5/15/2015 16:260.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:410.0001 MG/L 10ND
ARSENIC 5/22/2015 04:410.002 MG/L 10ND
CADMIUM 5/22/2015 04:410.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:410.001 MG/L 100.0012
LEAD 5/22/2015 04:410.0005 MG/L 100.00096
URANIUM 5/22/2015 04:410.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:510.05 MG/L 51.7


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 Y1 6/9/2015 08:350.08 pCi/l NA0.26  (+/- 0.1)
   Carr: BARIUM Y1 6/9/2015 08:3540-110 %REC DL = NA102


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 5/11/2015 15:16
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-4


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:170.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.4 pCi/l NA9.2  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA-1  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:001 MG/L 534
FLUORIDE 5/19/2015 18:460.1 MG/L 10.41
SULFATE 5/19/2015 19:005 MG/L 5110


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:110.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:270.1 MG/L 1ND
CALCIUM 5/15/2015 16:271 MG/L 125
CHROMIUM 5/15/2015 16:270.01 MG/L 1ND
COPPER 5/15/2015 16:270.01 MG/L 1ND
POTASSIUM 5/15/2015 16:271 MG/L 13.9
MAGNESIUM 5/15/2015 16:271 MG/L 117
SODIUM 5/15/2015 16:271 MG/L 181
SELENIUM 5/15/2015 16:270.005 MG/L 10.0083
ZINC 5/15/2015 16:270.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:450.0001 MG/L 10ND
ARSENIC 5/22/2015 04:450.002 MG/L 100.016
CADMIUM 5/22/2015 04:450.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:450.001 MG/L 100.0012
LEAD 5/22/2015 04:450.0005 MG/L 10ND
URANIUM 5/22/2015 04:450.0001 MG/L 100.015


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:540.01 MG/L 11.7


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.082 pCi/l NA0.224  (+/- 0.09)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA99


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1390
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 5/11/2015 11:01
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-5


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1160
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1160


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:170.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 12:542.4 pCi/l NA6.4  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 6/8/2015 12:54pCi/l NA1.84  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:140.2 MG/L 119
FLUORIDE 5/19/2015 19:140.1 MG/L 10.16
SULFATE 5/19/2015 19:141 MG/L 143


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:130.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:280.1 MG/L 1ND
CALCIUM 5/15/2015 16:281 MG/L 123
CHROMIUM 5/15/2015 16:280.01 MG/L 1ND
COPPER 5/15/2015 16:280.01 MG/L 1ND
POTASSIUM 5/15/2015 16:281 MG/L 13
MAGNESIUM 5/15/2015 16:281 MG/L 131
SODIUM 5/15/2015 16:281 MG/L 123
SELENIUM 5/15/2015 16:280.005 MG/L 1ND
ZINC 5/15/2015 16:280.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:490.0001 MG/L 10ND
ARSENIC 5/22/2015 04:490.002 MG/L 10ND
CADMIUM 5/22/2015 04:490.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:490.001 MG/L 100.0014
LEAD 5/22/2015 04:490.0005 MG/L 10ND
URANIUM 5/22/2015 04:490.0001 MG/L 100.0067


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:550.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.085 pCi/l NA0.26  (+/- 0.099)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1250
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 5/11/2015 12:55
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-6


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:190.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA U 6/8/2015 15:452.5 pCi/l NAND  (+/- 1)
ADJ GROSS ALPHA-ELEM U 6/8/2015 15:45pCi/l NAND  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:420.2 MG/L 17.8
FLUORIDE 5/19/2015 19:420.1 MG/L 10.16
SULFATE 5/19/2015 19:421 MG/L 127


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:150.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:290.1 MG/L 1ND
CALCIUM 5/15/2015 16:291 MG/L 118
CHROMIUM 5/15/2015 16:290.01 MG/L 1ND
COPPER 5/15/2015 16:290.01 MG/L 1ND
POTASSIUM 5/15/2015 16:291 MG/L 12.9
MAGNESIUM 5/15/2015 16:291 MG/L 125
SODIUM 5/15/2015 16:291 MG/L 119
SELENIUM 5/15/2015 16:290.005 MG/L 1ND
ZINC 5/15/2015 16:290.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:520.0001 MG/L 10ND
ARSENIC 5/22/2015 04:520.002 MG/L 10ND
CADMIUM 5/22/2015 04:520.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:520.001 MG/L 100.0017
LEAD 5/22/2015 04:520.0005 MG/L 10ND
URANIUM 5/22/2015 04:520.0001 MG/L 100.0039


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:560.01 MG/L 11.8


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.1 pCi/l NA0.32  (+/- 0.12)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA99.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 5/11/2015 13:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-7


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:200.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA U 6/8/2015 15:452.05 pCi/l NAND  (+/- 0.78)
ADJ GROSS ALPHA-ELEM U 6/8/2015 15:45pCi/l NAND  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 19:560.2 MG/L 17.5
FLUORIDE 5/19/2015 19:560.1 MG/L 10.19
SULFATE 5/19/2015 19:561 MG/L 124


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:210.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:300.1 MG/L 10.1
CALCIUM 5/15/2015 16:301 MG/L 120
CHROMIUM 5/15/2015 16:300.01 MG/L 1ND
COPPER 5/15/2015 16:300.01 MG/L 1ND
POTASSIUM 5/15/2015 16:301 MG/L 12.5
MAGNESIUM 5/15/2015 16:301 MG/L 123
SODIUM 5/15/2015 16:301 MG/L 119
SELENIUM 5/15/2015 16:300.005 MG/L 1ND
ZINC 5/15/2015 16:300.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 04:560.0001 MG/L 10ND
ARSENIC 5/22/2015 04:560.002 MG/L 10ND
CADMIUM 5/22/2015 04:560.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 04:560.001 MG/L 100.0016
LEAD 5/22/2015 04:560.0005 MG/L 10ND
URANIUM 5/22/2015 04:560.0001 MG/L 100.003


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:570.01 MG/L 11.4


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.078 pCi/l NA0.261  (+/- 0.098)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.6


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 5/11/2015 13:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-8


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:210.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.2 pCi/l NA5.8  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA3.49  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 20:100.2 MG/L 16.2
FLUORIDE 5/19/2015 20:100.1 MG/L 10.19
SULFATE 5/19/2015 20:101 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:230.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:310.1 MG/L 10.11
CALCIUM 5/15/2015 16:311 MG/L 118
CHROMIUM 5/15/2015 16:310.01 MG/L 1ND
COPPER 5/15/2015 16:310.01 MG/L 1ND
POTASSIUM 5/15/2015 16:311 MG/L 12.5
MAGNESIUM 5/15/2015 16:311 MG/L 123
SODIUM 5/15/2015 16:311 MG/L 118
SELENIUM 5/15/2015 16:310.005 MG/L 1ND
ZINC 5/15/2015 16:310.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:150.0001 MG/L 10ND
ARSENIC 5/22/2015 05:150.002 MG/L 10ND
CADMIUM 5/22/2015 05:150.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:150.001 MG/L 100.0013
LEAD 5/22/2015 05:150.0005 MG/L 10ND
URANIUM 5/22/2015 05:150.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:580.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 Y1 6/9/2015 08:350.09 pCi/l NA0.29  (+/- 0.11)
   Carr: BARIUM Y1 6/9/2015 08:3540-110 %REC DL = NA101


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 5/11/2015 15:13
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-9


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1120
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1120


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:210.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.4 pCi/l NA7.3  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA-0.86  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 20:240.2 MG/L 18
FLUORIDE 5/19/2015 20:240.1 MG/L 10.22
SULFATE 5/19/2015 20:241 MG/L 171


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:260.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:350.1 MG/L 10.15
CALCIUM 5/15/2015 16:351 MG/L 133
CHROMIUM 5/15/2015 16:350.01 MG/L 1ND
COPPER 5/15/2015 16:350.01 MG/L 1ND
POTASSIUM 5/15/2015 16:351 MG/L 12.9
MAGNESIUM 5/15/2015 16:351 MG/L 121
SODIUM 5/15/2015 16:351 MG/L 118
SELENIUM 5/15/2015 16:350.005 MG/L 10.011
ZINC 5/15/2015 16:350.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:190.0001 MG/L 10ND
ARSENIC 5/22/2015 05:190.002 MG/L 100.0098
CADMIUM 5/22/2015 05:190.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:190.001 MG/L 10ND
LEAD 5/22/2015 05:190.0005 MG/L 10ND
URANIUM 5/22/2015 05:190.0001 MG/L 100.012


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 11:590.01 MG/L 11.1


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 08:350.087 pCi/l NA0.225  (+/- 0.092)
   Carr: BARIUM 6/9/2015 08:3540-110 %REC DL = NA98.8


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1240
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 5/11/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-10


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy:JACPrep Date: 5/19/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 5/19/2015 2 MG/L 1150
CARBONATE AS CaCO3 5/19/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 5/19/2015 2 MG/L 1150


EPA350.1 PrepBy:AJDPrep Date: 5/20/2015Ammonia as N
AMMONIA AS N 5/20/2015 10:230.1 MG/L 1ND


PAI 724 PrepBy:DKLPrep Date: 6/3/2015Gross Alpha by GFPC
GROSS ALPHA 6/8/2015 08:562.2 pCi/l NA4  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 6/8/2015 08:56pCi/l NA1.69  (+/- )


EPA300.0 PrepBy:AJDPrep Date: 5/19/2015Ion Chromatography
CHLORIDE 5/19/2015 21:070.2 MG/L 16.2
FLUORIDE 5/19/2015 21:070.1 MG/L 10.18
SULFATE 5/19/2015 21:071 MG/L 122


EPA245.1 PrepBy:NAQPrep Date: 5/26/2015Total Recoverable Mercury
MERCURY 5/26/2015 15:280.0002 MG/L 1ND


EPA200.7 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.7
BARIUM 5/15/2015 16:360.1 MG/L 10.12
CALCIUM 5/15/2015 16:361 MG/L 120
CHROMIUM 5/15/2015 16:360.01 MG/L 1ND
COPPER 5/15/2015 16:360.01 MG/L 1ND
POTASSIUM 5/15/2015 16:361 MG/L 12.7
MAGNESIUM 5/15/2015 16:361 MG/L 124
SODIUM 5/15/2015 16:361 MG/L 119
SELENIUM 5/15/2015 16:360.005 MG/L 1ND
ZINC 5/15/2015 16:360.01 MG/L 1ND


EPA200.8 PrepBy:CDRPrep Date: 5/15/2015Total Recoverable Metals by 200.8
SILVER 5/22/2015 05:220.0001 MG/L 10ND
ARSENIC 5/22/2015 05:220.002 MG/L 10ND
CADMIUM 5/22/2015 05:220.0003 MG/L 10ND
MOLYBDENUM 5/22/2015 05:220.001 MG/L 100.0015
LEAD 5/22/2015 05:220.0005 MG/L 10ND
URANIUM 5/22/2015 05:220.0001 MG/L 100.0034


EPA353.2 PrepBy:AJDPrep Date: 5/21/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 5/21/2015 12:000.01 MG/L 11.5


PAI 724 PrepBy:JKBPrep Date: 5/22/2015Radium-226 by GFPC
Ra-226 6/9/2015 10:560.087 pCi/l NA0.247  (+/- 0.097)
   Carr: BARIUM 6/9/2015 10:5640-110 %REC DL = NA99.9


SM2540C PrepBy:JACPrep Date: 5/18/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 5/20/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 5/11/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1505242


Dilution 
Factor


Lab ID: 1505242-10


ALS Environmental -- FC
Date: 11-Jun-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 6/11/2015 10:03Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: AB150603-4-2 Instrument ID: LB4100-A Method: Gross Alpha by GFPC


Qual


Analysis Date: 6/7/2015 08:35


Prep Date: 6/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150603-4A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150603-4


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P,M3224.2GROSS ALPHA 99.4 70-1306223  (+/- 40)


Qual


Analysis Date: 6/7/2015 11:55


Prep Date: 6/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150603-4A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150603-4


DER Ref 
Value DER


DER 
Limit


Decision 
Level


UGROSS ALPHA 0.57ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505401-8 1505242-8
1505242-9 1505242-10 1505401-16
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: TR150522-1-3 Instrument ID: LB4100-A Method: Radium-226 by GFPC


Qual


Analysis Date: 6/9/2015 11:01


Prep Date: 5/22/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150522-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150522-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


P,Y146.07Ra-226 96.5 75-125044  (+/- 11)


Y115590   Carr: BARIUM 101 40-11015780


Qual


Analysis Date: 6/9/2015 10:56


Prep Date: 5/22/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150522-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150522-1


DER Ref 
Value DER


DER 
Limit


Decision 
Level


URa-226 0.089ND


15590   Carr: BARIUM 97.4 40-11015170


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: HG150526-1-1 Instrument ID: CETAC7500 Method: EPA245.1


Qual


Analysis Date: 5/26/2015 14:38


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150526-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.001MERCURY 94 85-115 200.00020.000944


Qual


Analysis Date: 5/26/2015 14:34


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150526-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


MERCURY 0.0002ND


Qual


Analysis Date: 5/26/2015 14:49


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00020.002MERCURY 101 70-130 200.00020.00203


Qual


Analysis Date: 5/26/2015 15:04


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00020.002MERCURY 104 70-130 200.00020.00208


Qual


Analysis Date: 5/26/2015 14:56


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.002030.00020.002MERCURY 100 70-130 200.0002 10.002


Qual


Analysis Date: 5/26/2015 15:06


Prep Date: 5/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: HG150526-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.002080.00020.002MERCURY 106 70-130 200.0002 20.00212


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 5/22/2015 03:47


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FM150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1ARSENIC 102 85-115 200.0020.102


0.03CADMIUM 110 85-115 200.00030.0331


0.05LEAD 102 85-115 200.00050.0508


0.1MOLYBDENUM 101 85-115 200.0010.101


0.01SILVER 103 85-115 200.00010.0103


0.01URANIUM 103 85-115 200.00010.0103


Qual


Analysis Date: 5/22/2015 03:40


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


ARSENIC 0.002ND


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 5/22/2015 04:01


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.00230.1ARSENIC 106 70-130 200.0020.109


0.00030.03CADMIUM 110 70-130 200.00030.0331


0.00050.05LEAD 110 70-130 200.00050.0548


0.00170.1MOLYBDENUM 106 70-130 200.0010.108


0.00010.01SILVER 116 70-130 200.00010.0116


0.00410.01URANIUM 112 70-130 200.00010.0153


Qual


Analysis Date: 5/22/2015 04:34


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.0020.1ARSENIC 106 70-130 200.0020.106


0.00030.03CADMIUM 107 70-130 200.00030.0322


0.00050.05LEAD 111 70-130 200.00050.0553


0.00180.1MOLYBDENUM 102 70-130 200.0010.104


0.00010.01SILVER 109 70-130 200.00010.0109


0.00350.01URANIUM 110 70-130 200.00010.0145
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 5/22/2015 04:04


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1090.00230.1ARSENIC 102.2 70-130 200.002 40.105


0.03310.00030.03CADMIUM 103 70-130 200.0003 70.0309


0.05480.00050.05LEAD 106 70-130 200.0005 30.053


0.1080.00170.1MOLYBDENUM 101.4 70-130 200.001 40.103


0.01160.00010.01SILVER 104 70-130 200.0001 110.0104


0.01530.00410.01URANIUM 104.3 70-130 200.0001 50.0145


Qual


Analysis Date: 5/22/2015 04:38


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IM150521-11A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.1060.0020.1ARSENIC 112 70-130 200.002 60.112


0.03220.00030.03CADMIUM 117 70-130 200.0003 80.035


0.05530.00050.05LEAD 112 70-130 200.0005 10.0559


0.1040.00180.1MOLYBDENUM 111.7 70-130 200.001 90.113


0.01090.00010.01SILVER 110 70-130 200.0001 10.011


0.01450.00350.01URANIUM 119.2 70-130 200.0001 60.0155


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 5/15/2015 16:07


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1BARIUM 105 85-115 200.11.05


40CALCIUM 98 85-115 20139.3


0.2CHROMIUM 102 85-115 200.010.204


0.25COPPER 106 85-115 200.010.266


40MAGNESIUM 103 85-115 20141


40POTASSIUM 110 85-115 20144


2SELENIUM 107 85-115 200.0052.14


40SODIUM 107 85-115 20142.9


0.5ZINC 104 85-115 200.010.518


Qual


Analysis Date: 5/15/2015 16:02


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP150515-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BARIUM 0.1ND


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


POTASSIUM 1ND


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 5/15/2015 16:11


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.121BARIUM 106 70-130 200.11.18


2040CALCIUM 108 70-130 20163.3


0.010.2CHROMIUM 106 70-130 200.010.213


0.010.25COPPER 109 70-130 200.010.272


2440MAGNESIUM 109 70-130 20167.8


2.840POTASSIUM 116 70-130 20149.3


0.0052SELENIUM 108 70-130 200.0052.16


1940SODIUM 120 70-130 20167.1


0.010.5ZINC 109 70-130 200.010.547
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IP150515-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 5/15/2015 16:22


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MS


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.111BARIUM 105 70-130 200.11.16


2040CALCIUM 107 70-130 20162.5


0.010.2CHROMIUM 106 70-130 200.010.212


0.010.25COPPER 108 70-130 200.010.27


2240MAGNESIUM 108 70-130 20165.8


2.440POTASSIUM 116 70-130 20148.8


0.0052SELENIUM 109 70-130 200.0052.18


1940SODIUM 116 70-130 20165.2


0.0130.5ZINC 109 70-130 200.010.557


Qual


Analysis Date: 5/15/2015 16:12


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.180.121BARIUM 105 70-130 200.1 11.17


63.32040CALCIUM 108 70-130 201 063.1


0.2130.010.2CHROMIUM 106 70-130 200.01 00.212


0.2720.010.25COPPER 107 70-130 200.01 10.269


67.82440MAGNESIUM 107.9 70-130 201 167.3


49.32.840POTASSIUM 114.9 70-130 201 148.7


2.160.0052SELENIUM 106 70-130 200.005 22.13


67.11940SODIUM 116.5 70-130 201 265.8


0.5470.010.5ZINC 109 70-130 200.01 00.545


Qual


Analysis Date: 5/15/2015 16:23


Prep Date: 5/15/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-7


MSD


Run ID: IT150515-2A7


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1.160.111BARIUM 106.2 70-130 200.1 11.17


62.52040CALCIUM 108.8 70-130 201 163.1


0.2120.010.2CHROMIUM 108 70-130 200.01 10.215


0.270.010.25COPPER 109 70-130 200.01 10.272


65.82240MAGNESIUM 109.9 70-130 201 166.4


48.82.440POTASSIUM 116.4 70-130 201 049


2.180.0052SELENIUM 110 70-130 200.005 12.19


65.21940SODIUM 117.1 70-130 201 065.5


0.5570.0130.5ZINC 110.3 70-130 200.01 10.565
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: AK150519-2-1 Instrument ID: Balance Method: SM2320B


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


150BICARBONATE AS CaCO3 152 1147


2CARBONATE AS CaCO3 152ND


150TOTAL ALKALINITY AS CaCO3 152 1147


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150519-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


100TOTAL ALKALINITY AS CaCO3 98 85-115 15298


Qual


Analysis Date: 5/19/2015 


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150519-2


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: IC150519-1-1 Instrument ID: IC Method: EPA300.0


Qual


Analysis Date: 5/19/2015 15:28


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150519-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


2FLUORIDE 97 90-110 150.11.94


5CHLORIDE 100 90-110 150.24.99


20SULFATE 100 90-110 15119.9


Qual


Analysis Date: 5/19/2015 15:42


Prep Date: 5/19/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150519-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: NH150520-1-1 Instrument ID: GALLERY Method: EPA350.1


Qual


Analysis Date: 5/20/2015 10:08


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150520-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


1AMMONIA AS N 101 90-110 200.11.01


Qual


Analysis Date: 5/20/2015 10:08


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150520-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


AMMONIA AS N 0.1ND


Qual


Analysis Date: 5/20/2015 10:12


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.11AMMONIA AS N 93 75-125 200.10.927


Qual


Analysis Date: 5/20/2015 10:12


Prep Date: 5/20/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: NH150520-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.9270.11AMMONIA AS N 94 75-125 200.1 10.936


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: NN150521-1-1 Instrument ID: Lachat Method: EPA353.2


Qual


Analysis Date: 5/21/2015 11:45


Prep Date: 5/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150521-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150521-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


0.5NITRATE/NITRITE AS N 99 90-110 200.010.493


Qual


Analysis Date: 5/21/2015 11:44


Prep Date: 5/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150521-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150521-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1505242


QC BATCH REPORT


Batch ID: TD150518-1-1 Instrument ID: Balance Method: SM2540C


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1505242-10


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


200TOTAL DISSOLVED SOLIDS 520 1199


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150518-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


400TOTAL DISSOLVED SOLIDS 101 85-115 520404


Qual


Analysis Date: 5/20/2015 


Prep Date: 5/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150519-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150518-1


RPD Ref 
Value RPD


RPD 
Limit


Decision 
Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1505242-1 1505242-2 1505242-3
1505242-4 1505242-5 1505242-6
1505242-7 1505242-8 1505242-9
1505242-10
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM
QAP PRE-SAMPLING AND SHIPPING CHECKLIST


Sample Collection Date: 08/10/15
Reviewer\Date:   April Lafferty 09/15/15


Pre-Sampling YES NO
Lab certification still current? !


Calibration standards within expiration? !


Meter Calibration adequate & documented? !


Shipping YES NO


Chain of Custody complete? (retain pink copy) !


Request for analyses complete? !


All forms in sealed zip lock bag? !


All samples labeled appropriately (info & non-run ink?) !


All labels taped w/clear tape? !


Samples maintained @ 4oC ± 2oC since sampling? !


Sufficient ice\ice packs in cooler? !


Custody Seal on coolers? !







wrightenv:public:Uranium One:Shootaring:H&S & Compliance:Env. Data:GW RPT SHTS:2015:Q3 2015:Q3 2015 QA sheets.xlsx Field QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP FIELD SAMPLING CHECKLIST
Sample Collection Date: 08/10/15
Reviewer\Date:   April Lafferty 09/15/15


RM-100


Field Sampling YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO


Meter function check OK & Recorded? ! ! ! ! ! ! ! ! ! !


Water level recorded to 0.01 feet? ! ! ! ! ! ! ! ! ! !


Well casing volume correctly calculated? ! ! ! ! ! ! ! ! ! !


Pumping rate determined and recorded? ! ! ! ! ! ! ! ! ! !


Field Parameter Stabilization


Minimum interval achieved? ! ! ! ! ! ! ! ! ! !


3 readings with pH ± 0.2 s.u.; Conductivity ± 10% ? ! ! ! ! ! ! ! ! ! !


Sufficient minumum well volume pumped? ! ! ! ! ! ! ! ! ! !


Sample bottles & preservatives correct and recorded? ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1 Blind Field Dup as RM-100


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19


RM-20


DUP


Tails


RM-1 RM-2R RM-7 RM-8 RM-20 Blind DupRM-12 RM-1 RM-18 RM-19 Tails Sump
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date: 08/10/15 Report Date\Work Order No.:  09/14/15  ALS 15008170


Reviewer\Date:   April Lafferty 09/15/15


Data Completeness YES NO YES NO


Lab certification still current? ! Is Lab QA\QC summary report present? !


Is receipt temperature, between 0.1 and 6 degrees C? ! Do all samples sent have reported analyses (QAP Table 3)? !


Chain of Custody complete and intact as per approved QAP? ! Were all analytes requested reported (QAP Table 3)? !


Received w/ custody seals intact? ! Are all field forms present from field site? !


RM-100


Data Package QA\QC YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
Are all reporting limits ≤ QAP Table 3? ! ! ! ! ! ! ! ! ! ! !


Are all methods as per QAP Table 3? ! ! ! ! ! ! ! ! ! ! !


Are dates of all analysis within holding times? ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1


RM-2R


RM-7


RM-8 Reporting limit for RM-8 elevated for sulfate but reported concentration is greater than 5 times the RL


RM-12


RM-14


RM-18


RM-19


Blind DupRM-1 RM-2R RM-7 RM-8 RM-12 RM-14 RM-19 RM-20 Tails SumpRM-18







wrightenv:public:Uranium One:Shootaring:H&S & Compliance:Env. Data:GW RPT SHTS:2015:Q3 2015:Q3 2015 QA sheets.xlsx QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date: 08/10/15 Report Date\Work Order No.:  09/14/15  ALS 15008170


Reviewer\Date:   April Lafferty 09/15/15


RM-20


DUP
(RM-100); duplicate of RM-1


Tails Reporting limits for Gross alpha, Cl, F, SO4, Mg. Na and TDS are elevated but reported concentrations are greater than 5 times the RL


YES NO Notes


Are Method Blanks < Lab Reporting Limits? (QAP Table 5) !


Are Lab Fortified Blanks (LFB) within %Rec range? !


Are Lab Control Sample (LCS) %Rec within range? (QAP Table 5) !


Are MS & MSD %Rec within range? (QAP Table 5) !


Are MS\MSD RPD within range? (QAP Table 5) !


Are Blind Field Duplicate RPD's acceptable for all analytes? !







Q3 2015 QA sheets.xlsx Field Dup RPD 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP BLIND DUPLICATE SAMPLE COMPARISON CHECKLIST


Sample Collection Date: 08/10/15
Reviewer\Date:   April Lafferty 09/15/15
Report Date\Work Order No.:  09/14/15  ALS 15008170


Primary
Sample


Duplicate
Sample


RM-1 RM-100


Analyte Units CRL
Primary
Sample


Duplicate
Sample


RPD
(%) MDL 3 x MDL


Major Ions Carbonate as CaCO3 mg/L 2 <2 <2 NA
Bicarbonate as CaCO3 mg/L 2 160 160 0%
Calcium (Ca) mg/L 1 22 21 5%
Chloride (Cl) mg/L 1 6.5 6.6 2%
Fluoride (F) mg/L 0.1 0.23 0.23 0%
Magnesium (Mg) mg/L 1 24 24 0%
Nitrogen, Ammonia as N mg/L 0.1 <0.1 <0.1 NA 0.1 0.3
Nitrogen, Nitrite + Nitrate as N mg/L 0.1 1.5 1.5 0%
Potassium (K) mg/L 1 2.9 2.8 4%
Sodium (Na) mg/L 1 20 20 0%
Sulfate (SO4) mg/L 1 20 20 0%


Physical Properties TDS mg/L 20 210 230 9%


Metals -Total Recoverable Arsenic (As) mg/L 0.003 <0.003 <0.003 NA 0.002 0.006
Barium (Ba) mg/L 0.1 0.12 0.12 0%
Cadmium (Cd) mg/L 0.001 <0.001 <0.001 NA
Chromium (Cr) mg/L 0.01 <0.01 <0.01 NA
Copper (Cu) mg/L 0.01 <0.01 <0.01 NA
Lead (Pb) mg/L 0.002 <0.002 <0.002 NA
Mercury (Hg) mg/L 0.001 <0.001 <0.001 NA
Molybdenum (Mo) mg/L 0.005 <0.005 <0.005 NA 0.005 0.015
Selenium (Se) mg/L 0.005 <0.005 <0.005 NA
Silver (Ag) mg/L 0.005 <0.005 <0.005 NA
Uranium (U) mg/L 0.0003 0.0041 0.004 2%
Zinc (Zn) mg/L 0.01 <0.01 <0.01 NA


Radionuclides Gross Alpha pCi/L 4.4 4.1
Gross Alpha minus Rn & U pCi/L 1.61 1.4
precision (±) pCi/L 1.9 1.8 0.09
Gross Alpha MDC pCi/L 3 2.7 2.4 RER


Radium-226 (Ra-226) pCi/L 0.26 0.28
precision (±) pCi/L 0.11 0.12 0.12
Radium-226 MDC pCi/L 0.2 0.11 0.12 RER


NA = Not Applicable
ND = Non-Detection at Reporting Limit or MDC
MDC = Lab reported Minimum Detectable Quantity
RER = Replicate Error Ratio = absolute value (original value - dup value)/sqrt[(orig sample error)^2 +(dup error)^2), should be <2
RPD = Relative Percent Difference = absolute value of (primary- duplicate)/((primary+duplicate)/2)







1508170


Scott Schierman


Monday, September 14, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.785


Eleven water samples were received from Uranium One, on 8/12/2015.  The samples were scheduled for the 
following analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS Environmental – Fort Collins is accredited by the following accreditation bodies for 
various testing scopes in accordance with requirements of each accreditation body. All 
testing is performed under the laboratory management system, which is maintained to 
meet these requirement and regulations. Please contact the laboratory or accreditation 
body for the current scope testing parameters. 
 
 


ALS Environmental – Fort Collins 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Louisiana (LA) 05057 
Maryland (MD) 285 
Missouri (MO) 175 
Nebraska(NE) NE-OS-24-13 
Nevada (NV) CO000782008A 
New York (NY) 12036 
North Dakota (ND) R-057 
Oklahoma (OK) 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington (WA) C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA   PHONE +1 970 490 1511   FAX +1 970 490 1522 


ALS GROUP USA , CORP.  Part of the ALS Group    An ALS Limited Company 


 
 
1508170 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
All acceptance criteria were met.  
 
 
Gross Alpha: 
The samples were analyzed for gross alpha activity by gas flow proportional counting according to 
the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met.   
 
 
Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
All acceptance criteria were met.    
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OrderNum: 1508170
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1508170-1RM-1 WATER 10-Aug-15 10:17
1508170-2RM-2R WATER 10-Aug-15 13:54
1508170-3RM-7 WATER 10-Aug-15 16:02
1508170-4RM-8 WATER 10-Aug-15 16:53
1508170-5RM-12 WATER 10-Aug-15 11:06
1508170-6RM-14 WATER 10-Aug-15 14:11
1508170-7RM-18 WATER 10-Aug-15 15:13
1508170-8RM-19 WATER 10-Aug-15 15:32
1508170-9RM-20 WATER 10-Aug-15 16:52
1508170-10RM-100 WATER 10-Aug-15 9:00
1508170-11Sump WATER 10-Aug-15 14:50


Page 1 of 1 Monday, September 14, 2015Date Printed:
LIMS Version:  6.785


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 8/10/2015 10:17
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-1


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1160
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1160


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:220.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 09:302.7 pCi/l NA4.4  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 9/8/2015 09:30pCi/l NA1.61  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 18:220.2 MG/L 16.5
FLUORIDE 8/18/2015 18:220.1 MG/L 10.23
SULFATE 8/18/2015 18:221 MG/L 120


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 15:280.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:020.1 MG/L 10.12
CALCIUM 8/13/2015 18:021 MG/L 122
CHROMIUM 8/13/2015 18:020.01 MG/L 1ND
COPPER 8/13/2015 18:020.01 MG/L 1ND
POTASSIUM 8/13/2015 18:021 MG/L 12.9
MAGNESIUM 8/13/2015 18:021 MG/L 124
SODIUM 8/13/2015 18:021 MG/L 120
SELENIUM 8/13/2015 18:020.005 MG/L 1ND
ZINC 8/13/2015 18:020.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 20:180.0001 MG/L 10ND
ARSENIC 8/18/2015 20:180.002 MG/L 100.0021
CADMIUM 8/18/2015 20:180.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 20:180.001 MG/L 100.0015
LEAD 8/18/2015 20:180.0005 MG/L 10ND
URANIUM 8/18/2015 20:180.0001 MG/L 100.0041


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:160.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.11 pCi/l NA0.26  (+/- 0.11)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA92.1


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1210


AR Page 1 of  12LIMS Version:  6.785
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 8/10/2015 13:54
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-2


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1130
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1130


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:240.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 09:302.5 pCi/l NA3.7  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 9/8/2015 09:30pCi/l NA1.46  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 19:070.2 MG/L 114
FLUORIDE 8/18/2015 19:070.1 MG/L 10.16
SULFATE 8/18/2015 19:071 MG/L 130


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 15:430.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:080.1 MG/L 1ND
CALCIUM 8/13/2015 18:081 MG/L 121
CHROMIUM 8/13/2015 18:080.01 MG/L 1ND
COPPER 8/13/2015 18:080.01 MG/L 1ND
POTASSIUM 8/13/2015 18:081 MG/L 12.5
MAGNESIUM 8/13/2015 18:081 MG/L 124
SODIUM 8/13/2015 18:081 MG/L 117
SELENIUM 8/13/2015 18:080.005 MG/L 1ND
ZINC 8/13/2015 18:080.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 20:360.0001 MG/L 10ND
ARSENIC 8/18/2015 20:360.002 MG/L 10ND
CADMIUM 8/18/2015 20:360.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 20:360.001 MG/L 100.0014
LEAD 8/18/2015 20:360.0005 MG/L 10ND
URANIUM 8/18/2015 20:360.0001 MG/L 100.0033


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:170.05 MG/L 52.1


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.12 pCi/l NA0.26  (+/- 0.11)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA92.3


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 8/10/2015 16:02
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-3


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1150
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1150


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:240.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 09:301.9 pCi/l NA4  (+/- 1.6)
ADJ GROSS ALPHA-ELEM 9/8/2015 09:30pCi/l NA1.42  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 19:530.2 MG/L 16.3
FLUORIDE 8/18/2015 19:530.1 MG/L 10.18
SULFATE 8/18/2015 19:531 MG/L 122


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 15:530.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:170.1 MG/L 10.11
CALCIUM 8/13/2015 18:171 MG/L 120
CHROMIUM 8/13/2015 18:170.01 MG/L 1ND
COPPER 8/13/2015 18:170.01 MG/L 1ND
POTASSIUM 8/13/2015 18:171 MG/L 12.5
MAGNESIUM 8/13/2015 18:171 MG/L 122
SODIUM 8/13/2015 18:171 MG/L 119
SELENIUM 8/13/2015 18:170.005 MG/L 1ND
ZINC 8/13/2015 18:170.01 MG/L 10.023


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:100.0001 MG/L 10ND
ARSENIC 8/18/2015 21:100.002 MG/L 10ND
CADMIUM 8/18/2015 21:100.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:100.001 MG/L 100.0015
LEAD 8/18/2015 21:100.0005 MG/L 10ND
URANIUM 8/18/2015 21:100.0001 MG/L 100.0038


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:180.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.12 pCi/l NA0.26  (+/- 0.11)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA92.9


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 8/10/2015 16:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-4


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1150
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1150


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:260.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 15:011.6 pCi/l NA10  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 9/8/2015 15:01pCi/l NA0.48  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 20:231 MG/L 534
FLUORIDE 8/18/2015 20:080.1 MG/L 10.43
SULFATE 8/18/2015 20:235 MG/L 5110


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 15:560.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:180.1 MG/L 1ND
CALCIUM 8/13/2015 18:181 MG/L 126
CHROMIUM 8/13/2015 18:180.01 MG/L 1ND
COPPER 8/13/2015 18:180.01 MG/L 1ND
POTASSIUM 8/13/2015 18:181 MG/L 13.9
MAGNESIUM 8/13/2015 18:181 MG/L 117
SODIUM 8/13/2015 18:181 MG/L 177
SELENIUM 8/13/2015 18:180.005 MG/L 10.005
ZINC 8/13/2015 18:180.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:140.0001 MG/L 10ND
ARSENIC 8/18/2015 21:140.002 MG/L 100.016
CADMIUM 8/18/2015 21:140.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:140.001 MG/L 100.0012
LEAD 8/18/2015 21:140.0005 MG/L 10ND
URANIUM 8/18/2015 21:140.0001 MG/L 100.014


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:190.01 MG/L 11.8


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 LT 9/2/2015 10:580.115 pCi/l NA0.193  (+/- 0.095)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA93.4


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1380
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Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 8/10/2015 11:06
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-5


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1160
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1160


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:260.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 09:302.4 pCi/l NA4.1  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 9/8/2015 09:30pCi/l NA-0.25  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 20:380.2 MG/L 119
FLUORIDE 8/18/2015 20:380.1 MG/L 10.18
SULFATE 8/18/2015 20:381 MG/L 143


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 15:580.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:190.1 MG/L 1ND
CALCIUM 8/13/2015 18:191 MG/L 123
CHROMIUM 8/13/2015 18:190.01 MG/L 1ND
COPPER 8/13/2015 18:190.01 MG/L 1ND
POTASSIUM 8/13/2015 18:191 MG/L 13
MAGNESIUM 8/13/2015 18:191 MG/L 130
SODIUM 8/13/2015 18:191 MG/L 123
SELENIUM 8/13/2015 18:190.005 MG/L 1ND
ZINC 8/13/2015 18:190.01 MG/L 10.01


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:170.0001 MG/L 10ND
ARSENIC 8/18/2015 21:170.002 MG/L 10ND
CADMIUM 8/18/2015 21:170.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:170.001 MG/L 100.0011
LEAD 8/18/2015 21:170.0005 MG/L 10ND
URANIUM 8/18/2015 21:170.0001 MG/L 100.0064


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:200.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.1 pCi/l NA0.26  (+/- 0.11)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA92.2


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1270
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 8/10/2015 14:11
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-6


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1150
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1150


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:290.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 09:302.4 pCi/l NA6  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 9/8/2015 09:30pCi/l NA3.35  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 20:530.2 MG/L 17.8
FLUORIDE 8/18/2015 20:530.1 MG/L 10.15
SULFATE 8/18/2015 20:531 MG/L 127


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:000.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:200.1 MG/L 1ND
CALCIUM 8/13/2015 18:201 MG/L 119
CHROMIUM 8/13/2015 18:200.01 MG/L 1ND
COPPER 8/13/2015 18:200.01 MG/L 1ND
POTASSIUM 8/13/2015 18:201 MG/L 12.9
MAGNESIUM 8/13/2015 18:201 MG/L 124
SODIUM 8/13/2015 18:201 MG/L 120
SELENIUM 8/13/2015 18:200.005 MG/L 1ND
ZINC 8/13/2015 18:200.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:210.0001 MG/L 10ND
ARSENIC 8/18/2015 21:210.002 MG/L 10ND
CADMIUM 8/18/2015 21:210.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:210.001 MG/L 100.0018
LEAD 8/18/2015 21:210.0005 MG/L 10ND
URANIUM 8/18/2015 21:210.0001 MG/L 100.0039


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:210.01 MG/L 11.9


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.1 pCi/l NA0.24  (+/- 0.11)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA91.7


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1220
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 8/10/2015 15:13
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-7


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1140
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1140


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:300.1 MG/L 10.13


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 12:072.5 pCi/l NA4.5  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 9/8/2015 12:07pCi/l NA2.46  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 21:080.2 MG/L 17.4
FLUORIDE 8/18/2015 21:080.1 MG/L 10.19
SULFATE 8/18/2015 21:081 MG/L 123


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:020.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:210.1 MG/L 1ND
CALCIUM 8/13/2015 18:211 MG/L 120
CHROMIUM 8/13/2015 18:210.01 MG/L 1ND
COPPER 8/13/2015 18:210.01 MG/L 1ND
POTASSIUM 8/13/2015 18:211 MG/L 12.5
MAGNESIUM 8/13/2015 18:211 MG/L 122
SODIUM 8/13/2015 18:211 MG/L 120
SELENIUM 8/13/2015 18:210.005 MG/L 1ND
ZINC 8/13/2015 18:210.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:240.0001 MG/L 10ND
ARSENIC 8/18/2015 21:240.002 MG/L 100.0021
CADMIUM 8/18/2015 21:240.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:240.001 MG/L 100.0011
LEAD 8/18/2015 21:240.0005 MG/L 10ND
URANIUM 8/18/2015 21:240.0001 MG/L 100.003


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:240.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.11 pCi/l NA0.23  (+/- 0.1)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA98.9


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1210
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 8/10/2015 15:32
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-8


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1150
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1150


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:320.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 12:072.2 pCi/l NA4.4  (+/- 1.7)
ADJ GROSS ALPHA-ELEM 9/8/2015 12:07pCi/l NA2.36  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 21:230.2 MG/L 16.1
FLUORIDE 8/18/2015 21:230.1 MG/L 10.2
SULFATE 8/18/2015 21:231 MG/L 122


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:080.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:220.1 MG/L 10.11
CALCIUM 8/13/2015 18:221 MG/L 119
CHROMIUM 8/13/2015 18:220.01 MG/L 1ND
COPPER 8/13/2015 18:220.01 MG/L 1ND
POTASSIUM 8/13/2015 18:221 MG/L 12.6
MAGNESIUM 8/13/2015 18:221 MG/L 123
SODIUM 8/13/2015 18:221 MG/L 118
SELENIUM 8/13/2015 18:220.005 MG/L 1ND
ZINC 8/13/2015 18:220.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:280.0001 MG/L 10ND
ARSENIC 8/18/2015 21:280.002 MG/L 10ND
CADMIUM 8/18/2015 21:280.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:280.001 MG/L 100.0013
LEAD 8/18/2015 21:280.0005 MG/L 10ND
URANIUM 8/18/2015 21:280.0001 MG/L 100.003


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:250.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 10:580.12 pCi/l NA0.3  (+/- 0.12)
   Carr: BARIUM 9/2/2015 10:5840-110 %REC DL = NA92.8


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 8/10/2015 16:52
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-9


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1120
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1120


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:320.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 12:072.3 pCi/l NA8  (+/- 2.4)
ADJ GROSS ALPHA-ELEM 9/8/2015 12:07pCi/l NA0.52  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 21:380.2 MG/L 18
FLUORIDE 8/18/2015 21:380.1 MG/L 10.23
SULFATE 8/18/2015 21:381 MG/L 170


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:110.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:240.1 MG/L 10.14
CALCIUM 8/13/2015 18:241 MG/L 131
CHROMIUM 8/13/2015 18:240.01 MG/L 1ND
COPPER 8/13/2015 18:240.01 MG/L 1ND
POTASSIUM 8/13/2015 18:241 MG/L 12.8
MAGNESIUM 8/13/2015 18:241 MG/L 119
SODIUM 8/13/2015 18:241 MG/L 118
SELENIUM 8/13/2015 18:240.005 MG/L 10.008
ZINC 8/13/2015 18:240.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:310.0001 MG/L 10ND
ARSENIC 8/18/2015 21:310.002 MG/L 100.0099
CADMIUM 8/18/2015 21:310.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:310.001 MG/L 10ND
LEAD 8/18/2015 21:310.0005 MG/L 10ND
URANIUM 8/18/2015 21:310.0001 MG/L 100.011


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:260.01 MG/L 11.2


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 12:390.11 pCi/l NA0.25  (+/- 0.11)
   Carr: BARIUM 9/2/2015 12:3940-110 %REC DL = NA93.6


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1240


AR Page 9 of  12LIMS Version:  6.785


ALS Environmental -- FC
22 of 38







Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 8/10/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-10


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1160
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1160


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:330.1 MG/L 1ND


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA 9/8/2015 12:072.4 pCi/l NA4.1  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 9/8/2015 12:07pCi/l NA1.38  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 21:540.2 MG/L 16.6
FLUORIDE 8/18/2015 21:540.1 MG/L 10.23
SULFATE 8/18/2015 21:541 MG/L 120


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:130.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:270.1 MG/L 10.12
CALCIUM 8/13/2015 18:271 MG/L 121
CHROMIUM 8/13/2015 18:270.01 MG/L 1ND
COPPER 8/13/2015 18:270.01 MG/L 1ND
POTASSIUM 8/13/2015 18:271 MG/L 12.8
MAGNESIUM 8/13/2015 18:271 MG/L 124
SODIUM 8/13/2015 18:271 MG/L 120
SELENIUM 8/13/2015 18:270.005 MG/L 1ND
ZINC 8/13/2015 18:270.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:350.0001 MG/L 10ND
ARSENIC 8/18/2015 21:350.002 MG/L 10ND
CADMIUM 8/18/2015 21:350.0003 MG/L 10ND
MOLYBDENUM 8/18/2015 21:350.001 MG/L 100.0016
LEAD 8/18/2015 21:350.0005 MG/L 10ND
URANIUM 8/18/2015 21:350.0001 MG/L 100.004


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 15:260.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 12:390.12 pCi/l NA0.28  (+/- 0.12)
   Carr: BARIUM 9/2/2015 12:3940-110 %REC DL = NA92.8


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 20 MG/L 1230
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Project:  Shootaring Mill
Sample ID: Sump


Collection Date: 8/10/2015 14:50
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-11


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: JACPrep Date: 8/14/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 8/14/2015 2 MG/L 1780
CARBONATE AS CaCO3 8/14/2015 2 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 8/14/2015 2 MG/L 1780


EPA350.1 PrepBy: JACPrep Date: 8/21/2015Ammonia as N
AMMONIA AS N 8/21/2015 17:330.1 MG/L 10.98


PAI 724 PrepBy: JKBPrep Date: 9/3/2015Gross Alpha by GFPC
GROSS ALPHA M3 9/8/2015 15:0160 pCi/l NA1700  (+/- 290)
ADJ GROSS ALPHA-ELEM M3 9/8/2015 15:01pCi/l NA-816  (+/- 0)


EPA300.0 PrepBy: JACPrep Date: 8/18/2015Ion Chromatography
CHLORIDE 8/18/2015 22:09200 MG/L 1000830
FLUORIDE 8/18/2015 22:09100 MG/L 1000ND
SULFATE 8/18/2015 22:091000 MG/L 100016000


EPA245.1 PrepBy: NAQPrep Date: 8/13/2015Total Recoverable Mercury
MERCURY 8/13/2015 16:150.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.7
BARIUM 8/13/2015 18:280.1 MG/L 1ND
CALCIUM 8/13/2015 18:281 MG/L 1340
CHROMIUM 8/13/2015 18:280.01 MG/L 1ND
COPPER 8/13/2015 18:280.01 MG/L 1ND
POTASSIUM 8/13/2015 18:281 MG/L 1120
MAGNESIUM 8/13/2015 18:36100 MG/L 1002100
SODIUM 8/13/2015 18:36100 MG/L 1003700
SELENIUM 8/13/2015 18:280.005 MG/L 10.2
ZINC 8/13/2015 18:280.01 MG/L 10.037


EPA200.8 PrepBy: CDRPrep Date: 8/13/2015Total Recoverable Metals by 200.8
SILVER 8/18/2015 21:380.0001 MG/L 10ND
ARSENIC 8/18/2015 21:380.002 MG/L 100.0071
CADMIUM 8/18/2015 21:380.0003 MG/L 100.0031
MOLYBDENUM 8/18/2015 21:380.001 MG/L 100.75
LEAD 8/18/2015 21:380.0005 MG/L 10ND
URANIUM 8/19/2015 13:500.001 MG/L 1003.7


EPA353.2 PrepBy: JACPrep Date: 9/2/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 9/2/2015 16:020.2 MG/L 2033


PAI 724 PrepBy: JKBPrep Date: 8/18/2015Radium-226 by GFPC
Ra-226 9/2/2015 12:390.13 pCi/l NA2.75  (+/- 0.74)
   Carr: BARIUM 9/2/2015 12:3940-110 %REC DL = NA95.8


SM2540C PrepBy: TLBPrep Date: 8/14/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 8/17/2015 400 MG/L 126000
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Project:  Shootaring Mill
Sample ID: Sump


Collection Date: 8/10/2015 14:50
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1508170


Dilution 
Factor


Lab ID: 1508170-11


ALS Environmental -- FC
Date: 14-Sep-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 9/14/2015 12:19Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: AB150903-1-2 Instrument ID: LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 9/8/2015 12:07


Prep Date: 9/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB150903-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150903-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P224.1GROSS ALPHA 110 70-1303247  (+/- 41)


Qual


Analysis Date: 9/8/2015 15:01


Prep Date: 9/3/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB150903-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB150903-1


DER 
Ref DER


DER 
Limit


Decision
 Level


UGROSS ALPHA 0.83ND


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508285-3
1508170-3 1508284-4 1508170-4
1508170-5 1508170-6 1508170-7
1508170-8 1508170-9 1508170-10
1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: TR150818-1-2 Instrument ID: LB4100-A Method: Radium-226 by GFPC


Qual


Analysis Date: 9/2/2015 13:22


Prep Date: 8/18/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR150818-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150818-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P46.06Ra-226 89.9 75-125041  (+/- 11)


15940   Carr: BARIUM 94 40-11014980


Qual


Analysis Date: 9/2/2015 13:22


Prep Date: 8/18/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR150818-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150818-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P4146.06Ra-226 95.4 75-125 2.10 0.244  (+/- 11)


1498015940   Carr: BARIUM 95.2 40-11015170


Qual


Analysis Date: 9/2/2015 12:39


Prep Date: 8/18/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR150818-1A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR150818-1


DER 
Ref DER


DER 
Limit


Decision
 Level


URa-226 0.112ND


15940   Carr: BARIUM 95.5 40-11015220


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: HG150813-1-1 Instrument ID: CETAC7500 Method: EPA245.1


Qual


Analysis Date: 8/13/2015 15:26


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001MERCURY 101 85-115 200.00020.00101


Qual


Analysis Date: 8/13/2015 15:23


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


MERCURY 0.0002ND


Qual


Analysis Date: 8/13/2015 15:34


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00020.002MERCURY 98 70-130 200.00020.00196


Qual


Analysis Date: 8/13/2015 15:49


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00020.002MERCURY 102 70-130 200.00020.00204


Qual


Analysis Date: 8/13/2015 15:36


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001960.00020.002MERCURY 97 70-130 200.0002 10.00194


Qual


Analysis Date: 8/13/2015 15:51


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: HG150813-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.002040.00020.002MERCURY 103 70-130 200.0002 10.00206


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: IP150813-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 8/18/2015 19:30


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IM150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1ARSENIC 105 85-115 200.0020.105


0.03CADMIUM 104 85-115 200.00030.0312


0.05LEAD 103 85-115 200.00050.0514


0.1MOLYBDENUM 104 85-115 200.0010.104


0.01SILVER 105 85-115 200.00010.0105


0.01URANIUM 105 85-115 200.00010.0105


Qual


Analysis Date: 8/18/2015 19:23


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: IP150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


ARSENIC 0.002ND


CADMIUM 0.0003ND


LEAD 0.0005ND


MOLYBDENUM 0.001ND


SILVER 0.0001ND


URANIUM 0.0001ND


Qual


Analysis Date: 8/18/2015 20:29


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00210.1ARSENIC 100 70-130 200.0020.102


0.00030.03CADMIUM 105 70-130 200.00030.0314


0.00050.05LEAD 100 70-130 200.00050.0502


0.00150.1MOLYBDENUM 101 70-130 200.0010.103


0.00010.01SILVER 99 70-130 200.00010.00992


0.00410.01URANIUM 101 70-130 200.00010.0142


Qual


Analysis Date: 8/18/2015 20:46


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.0020.1ARSENIC 105 70-130 200.0020.105


0.00030.03CADMIUM 109 70-130 200.00030.0326


0.00050.05LEAD 103 70-130 200.00050.0516


0.00140.1MOLYBDENUM 103 70-130 200.0010.104


0.00010.01SILVER 98 70-130 200.00010.00978


0.00330.01URANIUM 102 70-130 200.00010.0135
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: IP150813-1-3 Instrument ID: ICPMS2 Method: EPA200.8


Qual


Analysis Date: 8/18/2015 20:32


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1020.00210.1ARSENIC 105 70-130 200.002 50.107


0.03140.00030.03CADMIUM 103 70-130 200.0003 10.031


0.05020.00050.05LEAD 101 70-130 200.0005 10.0507


0.1030.00150.1MOLYBDENUM 105 70-130 200.001 40.106


0.009920.00010.01SILVER 99 70-130 200.0001 00.00995


0.01420.00410.01URANIUM 101.3 70-130 200.0001 00.0142


Qual


Analysis Date: 8/18/2015 21:07


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: IM150818-15A6


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.1050.0020.1ARSENIC 104 70-130 200.002 10.104


0.03260.00030.03CADMIUM 104 70-130 200.0003 50.0312


0.05160.00050.05LEAD 103 70-130 200.0005 00.0516


0.1040.00140.1MOLYBDENUM 104 70-130 200.001 10.105


0.009780.00010.01SILVER 105 70-130 200.0001 70.0105


0.01350.00330.01URANIUM 103.6 70-130 200.0001 10.0137


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: IP150813-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 8/13/2015 18:00


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1BARIUM 98 85-115 200.10.98


40CALCIUM 100 85-115 20140


0.2CHROMIUM 104 85-115 200.010.208


0.25COPPER 104 85-115 200.010.26


40MAGNESIUM 100 85-115 20139.9


40POTASSIUM 104 85-115 20141.4


2SELENIUM 104 85-115 200.0052.08


40SODIUM 102 85-115 20140.8


0.5ZINC 105 85-115 200.010.523


Qual


Analysis Date: 8/13/2015 17:56


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IP150813-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BARIUM 0.1ND


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


POTASSIUM 1ND


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 8/13/2015 18:06


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.121BARIUM 99 70-130 200.11.11


2240CALCIUM 102 70-130 20162.3


0.010.2CHROMIUM 105 70-130 200.010.211


0.010.25COPPER 106 70-130 200.010.266


2440MAGNESIUM 103 70-130 20165.1


2.940POTASSIUM 112 70-130 20147.5


0.0052SELENIUM 109 70-130 200.0052.17


2040SODIUM 110 70-130 20163.5


0.010.5ZINC 107 70-130 200.010.537
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: IP150813-1-5 Instrument ID: ICPTrace2 Method: EPA200.7


Qual


Analysis Date: 8/13/2015 18:14


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MS


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.11BARIUM 109 70-130 200.11.09


2140CALCIUM 102 70-130 20162.1


0.010.2CHROMIUM 106 70-130 200.010.211


0.010.25COPPER 106 70-130 200.010.264


2440MAGNESIUM 103 70-130 20165.5


2.540POTASSIUM 111 70-130 20146.9


0.0052SELENIUM 107 70-130 200.0052.15


1740SODIUM 109 70-130 20160.6


0.010.5ZINC 107 70-130 200.010.533


Qual


Analysis Date: 8/13/2015 18:07


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.110.121BARIUM 98.3 70-130 200.1 11.1


62.32240CALCIUM 99.1 70-130 201 261.2


0.2110.010.2CHROMIUM 104 70-130 200.01 20.207


0.2660.010.25COPPER 106 70-130 200.01 10.264


65.12440MAGNESIUM 100.1 70-130 201 264


47.52.940POTASSIUM 110 70-130 201 146.9


2.170.0052SELENIUM 105 70-130 200.005 32.1


63.52040SODIUM 107.6 70-130 201 162.6


0.5370.010.5ZINC 105 70-130 200.01 20.524


Qual


Analysis Date: 8/13/2015 18:15


Prep Date: 8/13/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


MSD


Run ID: IT150813-2A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.090.11BARIUM 109 70-130 200.1 01.09


62.12140CALCIUM 100 70-130 201 161.5


0.2110.010.2CHROMIUM 106 70-130 200.01 00.211


0.2640.010.25COPPER 106 70-130 200.01 00.264


65.52440MAGNESIUM 101.7 70-130 201 165


46.92.540POTASSIUM 109.6 70-130 201 146.3


2.150.0052SELENIUM 104 70-130 200.005 32.08


60.61740SODIUM 106.9 70-130 201 159.8


0.5330.010.5ZINC 106 70-130 200.01 10.528
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: AK150814-1-2 Instrument ID: Balance Method: SM2320B


Qual


Analysis Date: 8/14/2015 


Prep Date: 8/14/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK150814-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150814-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


100TOTAL ALKALINITY AS CaCO3 98 85-115 15298


Qual


Analysis Date: 8/14/2015 


Prep Date: 8/14/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK150814-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK150814-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: IC150818-1-1 Instrument ID: IC-2 Method: EPA300.0


Qual


Analysis Date: 8/18/2015 16:51


Prep Date: 8/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC150818-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150818-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2FLUORIDE 99 90-110 150.11.98


5CHLORIDE 99 90-110 150.24.93


20SULFATE 97 90-110 15119.5


Qual


Analysis Date: 8/18/2015 17:06


Prep Date: 8/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC150818-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC150818-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


Qual


Analysis Date: 8/18/2015 18:37


Prep Date: 8/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IC150818-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.232FLUORIDE 100 85-115 150.12.22


6.55CHLORIDE 102 85-115 150.211.6


2020SULFATE 102 85-115 15140.7


Qual


Analysis Date: 8/18/2015 18:52


Prep Date: 8/18/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IC150818-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2.220.232FLUORIDE 99 85-115 150.1 12.2


11.66.55CHLORIDE 101 85-115 150.2 011.6


40.72020SULFATE 101 85-115 151 140.5


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: NH150821-2-1 Instrument ID: GALLERY Method: EPA350.1


Qual


Analysis Date: 8/21/2015 17:21


Prep Date: 8/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH150821-2A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150821-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1AMMONIA AS N 106 90-110 200.11.06


Qual


Analysis Date: 8/21/2015 17:20


Prep Date: 8/21/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH150821-2A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH150821-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


AMMONIA AS N 0.1ND


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: NN150902-1-1 Instrument ID: Lachat Method: EPA353.2


Qual


Analysis Date: 9/2/2015 15:01


Prep Date: 9/2/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN150902-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150902-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.5NITRATE/NITRITE AS N 101 90-110 200.010.504


Qual


Analysis Date: 9/2/2015 15:02


Prep Date: 9/2/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN150902-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN150902-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


NITRATE/NITRITE AS N 0.01ND


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1508170


QC BATCH REPORT


Batch ID: TD150814-1-3 Instrument ID: Balance Method: SM2540C


Qual


Analysis Date: 8/17/2015 


Prep Date: 8/14/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: Sump


DUP


Run ID: TD150817-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1508170-11


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


26000TOTAL DISSOLVED SOLIDS 5400 227100


Qual


Analysis Date: 8/17/2015 


Prep Date: 8/14/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD150817-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150814-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


400TOTAL DISSOLVED SOLIDS 100 85-115 520398


Qual


Analysis Date: 8/17/2015 


Prep Date: 8/14/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD150817-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD150814-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1508170-1 1508170-2 1508170-3
1508170-4 1508170-5 1508170-6
1508170-7 1508170-8 1508170-9
1508170-10 1508170-11
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM
QAP PRE-SAMPLING AND SHIPPING CHECKLIST


Sample Collection Date:10/19/2015
Reviewer\Date:   April Lafferty 11/21/2015


Pre-Sampling YES NO
Lab certification still current? !


Calibration standards within expiration? !


Meter Calibration adequate & documented? !


Shipping YES NO


Chain of Custody complete? (retain pink copy) !


Request for analyses complete? !


All forms in sealed zip lock bag? !


All samples labeled appropriately (info & non-run ink?) !


All labels taped w/clear tape? !


Samples maintained @ 4oC ± 2oC since sampling? !


Sufficient ice\ice packs in cooler? !


Custody Seal on coolers? !







wrightenv:public:Uranium One:Shootaring:H&S & Compliance:Env. Data:GW RPT SHTS:2015:Q4 2015:Q4 2015 QA sheets 2.xlsx Field QA 1


SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP FIELD SAMPLING CHECKLIST
Sample Collection Date:10/19/2015
Reviewer\Date:   April Lafferty 11/21/2015


RM-100


Field Sampling YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO


Meter function check OK & Recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Water level recorded to 0.01 feet? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Well casing volume correctly calculated? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Pumping rate determined and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Field Parameter Stabilization


Minimum interval achieved? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


3 readings with pH ± 0.2 s.u.; Conductivity ± 10% ? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sufficient minimum well volume pumped? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


Sample bottles & preservatives correct and recorded? ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1 Blind Field Dup as RM-100


RM-2R


RM-7


RM-8


RM-12


RM-14


RM-18


RM-19


RM-20


DUP


Tails not sampled


RM-1 RM-2R RM-7-1 RM-8 RM-20RM-7-2 RM-7-3 RM-14-2 RM-14-3 RM-18-2 RM-18-3 Blind DupRM-12 RM-14-1 RM-18-1 RM-19 Tails Sump
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date:10/19/2015 Report Date\Work Order No.:  06/11/15  ALS 1505242


Reviewer\Date:   April Lafferty 11/21/2015


Data Completeness YES NO YES NO


Lab certification still current? ! Is Lab QA\QC summary report present? !


Is receipt temperature, between 0.1 and 6 degrees C? ! Do all samples sent have reported analyses (QAP Table 3)? !


Chain of Custody complete and intact as per approved QAP? ! Were all analytes requested reported (QAP Table 3)? !


Received w/ custody seals intact? ! Are all field forms present from field site? !


Not Sampled RM-100


Data Package QA\QC YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
Are all reporting limits ≤ QAP Table 3? ! ! ! ! ! ! ! ! ! ! !


Are all methods as per QAP Table 3? ! ! ! ! ! ! ! ! ! !


Are dates of all analysis within holding times? ! ! ! ! ! ! ! ! ! !


COMMENTS
RM-1 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-2R reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-7 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-8 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-12 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-14 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-18 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-19 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


RM-20 reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, not compliance parameter values acceptable


DUP reduced aliquot of Alk, HCO3 and C02 resulted in reporting limit of <8, HCO3 and ALK>5x RL, acceptable,  CO2 < RL, values not acceptable


(RM-100); duplicate of RM-1


Tails Not Sampled this Period


YES NO Notes


Are Method Blanks < Lab Reporting Limits? (QAP Table 5) !


Are Lab Fortified Blanks (LFB) within %Rec range? !


RM-1 RM-2R RM-& RM-8 RM-12 RM-14 RM-18 RM-19 RM-20 Tails Sump Blind Dup
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SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP DATA COMPLETENESS & DATA PACKAGE QA/QC CHECKLIST
Sample Collection Date:10/19/2015 Report Date\Work Order No.:  06/11/15  ALS 1505242


Reviewer\Date:   April Lafferty 11/21/2015


Are Lab Control Sample (LCS) %Rec within range? (QAP Table 5) !


Are MS & MSD %Rec within range? (QAP Table 5) !


Are MS\MSD RPD within range? (QAP Table 5) !


Are Blind Field Duplicate RPD's acceptable for all analytes? !







Shootaring Canyon Mill 1st Half 2015
Groundwater Monitoring Report


TABLE 3 - SHOOTARING CANYON MILL GROUND WATER MONITORING PROGRAM 
QAP BLIND DUPLICATE SAMPLE COMPARISON CHECKLIST


Sample Collection Date:10/19/2015
Reviewer\Date:   April Lafferty 11/21/2015
Report Date\Work Order No.:  06/11/15  ALS 1505242


Primary
Sample


Duplicate
Sample


RM-1 RM-100


Analyte Units CRL
Primary
Sample


Duplicate
Sample


RPD
(%) MDL 3 x MDL


Major Ions Carbonate as CaCO3 mg/L 2 <8 <8 NA
Bicarbonate as CaCO3 mg/L 2 160 160 0%
Calcium (Ca) mg/L 1 21 21 0%
Chloride (Cl) mg/L 1 7.1 7.1 0%
Fluoride (F) mg/L 0.1 0.24 0.24 0%
Magnesium (Mg) mg/L 1 22 22 0%
Nitrogen, Ammonia as N mg/L 0.1 <0.1 <0.1 NA 0.1 0.3
Nitrogen, Nitrite + Nitrate as N mg/L 0.1 1.5 1.4 7%
Potassium (K) mg/L 1 2.5 2.5 0%
Sodium (Na) mg/L 1 20 20 0%
Sulfate (SO4) mg/L 1 21 21 0%


Physical Properties TDS mg/L 20 200 190 5%


Metals -Total Recoverable Arsenic (As) mg/L 0.003 <0.003 <0.003 NA 0.002 0.006
Barium (Ba) mg/L 0.1 0.11 0.11 0%
Cadmium (Cd) mg/L 0.001 <0.0003 <0.0003 NA
Chromium (Cr) mg/L 0.01 <0.01 <0.01 NA
Copper (Cu) mg/L 0.01 <0.01 <0.01 NA
Lead (Pb) mg/L 0.002 <0.0005 <0.0005 NA
Mercury (Hg) mg/L 0.001 <0.0002 <0.0002 NA
Molybdenum (Mo) mg/L 0.005 <0.005 <0.005 NA 0.005 0.015
Selenium (Se) mg/L 0.005 <0.005 <0.005 NA
Silver (Ag) mg/L 0.005 <0.0001 <0.0001 NA
Uranium (U) mg/L 0.0003 0.0037 0.0039 5%
Zinc (Zn) mg/L 0.01 <0.01 <0.01 NA


Radionuclides Gross Alpha pCi/L 7 6.2
Gross Alpha minus Rn & U pCi/L 4.48 3.8
precision (±) pCi/L 2.2 2.1 0.24
Gross Alpha MDC pCi/L 3 2.1 2.1 RER


Radium-226 (Ra-226) pCi/L 0.29 0.29
precision (±) pCi/L 0.14 0.14 0.00
Radium-226 MDC pCi/L 0.2 0.16 0.16 RER


NA = Not Applicable
ND = Non-Detection at Reporting Limit or MDC
MDC = Lab reported Minimum Detectable Quantity
RER = Replicate Error Ratio = absolute value (original value - dup value)/sqrt[(orig sample error)^2 +(dup error)^2), should be <2
RPD = Relative Percent Difference = absolute value of (primary- duplicate)/((primary+duplicate)/2)







From: Toby Wright wrightenv@gmail.com
Subject: Fwd: Shootaring Canyon Mill: Q4 2015 Groundwater Work Order 1510327


Date: December 22, 2015 at 2:52 PM
To: April Lafferty april@twrightinc.com


See String...


Toby Wright
Wright Environmental Services, Inc.
227 Jefferson St.
Fort Collins, CO  80524
(970) 231-1160
WrightEnv@gmail.com


---------- Forwarded message ----------
From: Jeff Kujawa <Jeff.Kujawa@alsglobal.com>
Date: Mon, Dec 21, 2015 at 12:40 PM
Subject: RE: Shootaring Canyon Mill: Q4 2015 Groundwater Work Order 1510327
To: Toby Wright <wrightenv@gmail.com>
Cc: Scott Schierman <scott.schierman@uranium1.com>, Steve & LaMiya Morrill <lamiyamorrill@yahoo.com>


Toby,


I	apologize	for	the	incorrect	units	for	the	ICP-MS	analysis.		I	have	corrected	the	report	and	EDD	for	you.	


	


As	for	the	alkalinity,	I	did	bring	the	elevated	RL	and	carbonate	a	non-detect	to	your	aEenFon	on


November	18th	before	I	submiEed	the	data	to	you.		It	is	our	standard	pracFce	to	use	~25mL	aliquots	for


this	analysis	as	it	provides	enough	volume	for	an	accurate	FtraFon	for	all	typical	groundwater	and


surface	water	samples.		As	you	menFoned,	the	naFve	pH	of	the	groundwater	samples	do	not	allow	for


the	existence	of	carbonate.		This	mistake	was	due	to	new	analysts	in	that	department.		They	have


received	addiFonal	training.


	


	


ALS in Fort Collins, CO will be closed on the following dates in observance of holidays:


December 24th and 25th


January 1st


Take our short online customer survey for a chance to win a FREE iPad!


Jeff Kujawa


Project Manager / Radiation Safety Officer - Fort Collins, CO 
ALS Life Sciences Division | Environmental


	


From: Toby Wright [mailto:wrightenv@gmail.com] 
Sent: Friday, December 18, 2015 2:45 PM
To: Jeff Kujawa



mailto:Wrightwrightenv@gmail.com

mailto:Wrightwrightenv@gmail.com
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mailto:Laffertyapril@twrightinc.com
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mailto:Jeff.Kujawa@alsglobal.com
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To: Jeff Kujawa
Cc: Scott Schierman; Steve & LaMiya Morrill
Subject: Shootaring Canyon Mill: Q4 2015 Groundwater Work Order 1510327


 


Jeff;


 
ALS reported some metals in ug/L as opposed to the usual mg/L.  To avoid confusion for future data users, I would like
to request that ALS re-issue the report with metals in mg/L and to not switch units for this project in future reports.


Also, the reporting limits (RL) for CO3, Alkalinity, and HCO3 were identified as 8 mg/L.  This is well above our QAP
RL of 2 mg/L.  ALS identifies in the 1510327 data report that they took reduced aliquots of these analytes but provide
no basis for this action and clearly missed our required reporting limits.    This lab error only affects the carbonate
results, which are almost always below the reporting limit of 2 mg/L due to the pH regime of the local groundwater. 
However, Utah considers a missed reporting limit when the result is "ND"  (or < RL) a violation of our QAP and,
therefore, our license commitments.


 
Please provide a more detailed description and justification as to why this occurred and please provide a description of
the corrective action(s) ALS proposes for eliminating its re-occurrence.


Toby Wright
Wright Environmental Services, Inc.


227 Jefferson St.
Fort Collins, CO  80524
(970) 231-1160
WrightEnv@gmail.com


 


 


ALS Group: Click here to report this email as spam.


*****************************************************************************
The information contained in this email is confidential. If the reader is not the intended recipient then you must notify the sender immediately
by return email and then delete all copies of this email. You must not copy, distribute, print or otherwise use the information. Email may be
stored by the Company to support operational activities. All information will be held in accordance with the Company's Privacy Policy which
can be found on the Company's website - www.alsglobal.com. 
*****************************************************************************


1510327.xls
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1510327


Scott Schierman


Wednesday, November 18, 2015


Ft. Collins,  Colorado


Uranium One
907 N Poplar St.  Suite 260
Casper, WY  82601


ALS Workorder:Re:
Shootaring MillProject Name:


Project Number:


LIMS Version:  6.793


Ten water samples were received from Uranium One, on 10/21/2015.  The samples were scheduled for the following 
analyses:


Dear Mr. Schierman:


Page 1 of 1


Gross Alpha
Inorganics
Metals
Total Radium


The results for these analyses are contained in the enclosed reports.


Thank you for your confidence in ALS Environmental.  Should you have any questions, please call.


Sincerely,


ALS Environmental
Jeff R. Kujawa
Project Manager


The data contained in the following report have been reviewed and approved by the personnel listed below.  In 
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the 
methods employed.


ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524  | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP.  Part of the ALS Laboratory Group  An ALS Limited Company
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ALS Environmental – Fort Collins is accredited by the following accreditation bodies for 
various testing scopes in accordance with requirements of each accreditation body. All 
testing is performed under the laboratory management system, which is maintained to 
meet these requirement and regulations. Please contact the laboratory or accreditation 
body for the current scope testing parameters. 
 
 


ALS Environmental – Fort Collins 


Accreditation Body License  or Certification Number 
Alaska (AK) UST-086 
Alaska (AK) CO01099 
Arizona (AZ) AZ0742 
California (CA) 06251CA 
Colorado (CO) CO01099 
Connecticut (CT) PH-0232 
Florida (FL) E87914 
Idaho (ID) CO01099 
Kansas (KS) E-10381 
Kentucky (KY) 90137 
L-A-B (DoD ELAP/ISO 170250) L2257 
Louisiana (LA) 05057 
Maryland (MD) 285 
Missouri (MO) 175 
Nebraska(NE) NE-OS-24-13 
Nevada (NV) CO000782008A 
New York (NY) 12036 
North Dakota (ND) R-057 
Oklahoma (OK) 1301 
Pennsylvania (PA) 68-03116 
Tennessee (TN) 2976 
Texas (TX) T104704241 
Utah (UT) CO01099 
Washington (WA) C1280 
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 


 
 
1510327 
 
Metals: 
The samples were analyzed following Methods for the Determination of Metals in Environmental 
Samples – Supplement 1 procedures.  Analysis by Trace ICP followed method 200.7 and the current 
revision of SOP 807.  Analysis by ICPMS followed method 200.8 and the current revision of SOP 
827.  Mercury analysis by CVAA followed method 245.1 and the current revision of SOP 812.  
 
All acceptance criteria were met.  
 
 
Inorganics: 
The samples were analyzed following EMSL and Standard Method procedures for the current 
revisions of the following SOPs and methods: 
 


 Analyte Method SOP # 
 Alkalinity SM2320B 1106  
 Bicarbonate SM2320B 1106  
 Carbonate SM2320B 1106  
 Ammonia as N 350.1 1129  
 Nitrate/nitrite as N 353.2 Revision 2.0 1127  
 TDS SM2540C 1101  
 Chloride 300.0 Revision 2.1 1113  
 Fluoride 300.0 Revision 2.1 1113  
 Sulfate 300.0 Revision 2.1 1113  


 
Reduced aliquots were taken of the samples for the alkalinity, bicarbonate and carbonate analysis. 
Reporting limits were elevated accordingly. 
 
All remaining acceptance criteria were met.  
 
 
Adjusted Gross Alpha: 
The samples were analyzed for adjusted gross alpha activity by gas flow proportional counting 
according to the current revision of SOP 724.  Gross alpha results are referenced to 241Am.   
 
All acceptance criteria were met.   
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ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA  ⎜ PHONE +1 970 490 1511  ⎜ FAX +1 970 490 1522 


ALS GROUP USA, CORP.  Part of the ALS Group    An ALS Limited Company 


 
 


Radium-226: 
The samples were analyzed for the presence of 226Ra according to the current revision of SOP 724. 
 
Ra-226 activity is reported in the associated method blank above the minimum detectable 
concentration value.  The measured blank activity is below the requested MDC. Results are 
acceptable according to the current revision of SOP 715, and are submitted without further 
qualification. 
 
All remaining acceptance criteria were met.    
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OrderNum: 1510327
Client Name: Uranium One


Client Project Name: Shootaring Mill
Client Project Number:


Client PO Number:


Lab Sample 
Number


Client Sample 
Number


Matrix Date 
Collected


Time 
Collected


COC Number


Sample Number(s) Cross-Reference Table


ALS Environmental -- FC


1510327-1RM-1 WATER 19-Oct-15 11:11
1510327-2RM-2R WATER 19-Oct-15 15:50
1510327-3RM-7 WATER 19-Oct-15 16:56
1510327-4RM-8 WATER 19-Oct-15 17:53
1510327-5RM-12 WATER 19-Oct-15 10:57
1510327-6RM-14 WATER 19-Oct-15 13:47
1510327-7RM-18 WATER 19-Oct-15 14:52
1510327-8RM-19 WATER 19-Oct-15 16:25
1510327-9RM-20 WATER 18-Oct-15 17:47
1510327-10RM-100 WATER 19-Oct-15 9:00


Page 1 of 1 Wednesday, November 18, 2015Date Printed:
LIMS Version:  6.793


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-1


Collection Date: 10/19/2015 11:11
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-1


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1160
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1160


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:170.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 11:412.1 pCi/l NA7  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 11/5/2015 11:41pCi/l NA4.48  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/28/2015 23:590.2 MG/L 17.1
FLUORIDE 10/28/2015 23:590.1 MG/L 10.24
SULFATE 10/28/2015 23:591 MG/L 121


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:200.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 12:330.1 MG/L 10.11
CALCIUM 10/27/2015 12:331 MG/L 121
CHROMIUM 10/27/2015 12:330.01 MG/L 1ND
COPPER 10/27/2015 12:330.01 MG/L 1ND
POTASSIUM 10/27/2015 12:331 MG/L 12.5
MAGNESIUM 10/27/2015 12:331 MG/L 122
SODIUM 10/27/2015 12:331 MG/L 120
SELENIUM 10/27/2015 12:330.005 MG/L 1ND
ZINC 10/27/2015 12:330.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 17:100.1 UG/L 10ND
ARSENIC 10/27/2015 17:102 UG/L 102.3
CADMIUM 10/27/2015 17:100.3 UG/L 10ND
MOLYBDENUM 10/27/2015 17:101 UG/L 101.4
LEAD 10/27/2015 17:100.5 UG/L 10ND
URANIUM 10/27/2015 17:100.1 UG/L 103.7


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:200.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 09:180.16 pCi/l NA0.29  (+/- 0.14)
   Carr: BARIUM 11/16/2015 09:1840-110 %REC DL = NA97.1


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1200


AR Page 1 of  11LIMS Version:  6.793


ALS Environmental -- FC
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Project:  Shootaring Mill
Sample ID: RM-2R


Collection Date: 10/19/2015 15:50
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-2


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1130
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1130


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:170.1 MG/L 10.18


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 11:412 pCi/l NA6.3  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 11/5/2015 11:41pCi/l NA4.19  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 01:140.2 MG/L 116
FLUORIDE 10/29/2015 01:140.1 MG/L 10.18
SULFATE 10/29/2015 01:141 MG/L 135


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:300.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 13:120.1 MG/L 1ND
CALCIUM 10/27/2015 13:121 MG/L 121
CHROMIUM 10/27/2015 13:120.01 MG/L 1ND
COPPER 10/27/2015 13:120.01 MG/L 1ND
POTASSIUM 10/27/2015 13:121 MG/L 12.2
MAGNESIUM 10/27/2015 13:121 MG/L 123
SODIUM 10/27/2015 13:121 MG/L 118
SELENIUM 10/27/2015 13:120.005 MG/L 1ND
ZINC 10/27/2015 13:120.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 17:270.1 UG/L 10ND
ARSENIC 10/27/2015 17:272 UG/L 10ND
CADMIUM 10/27/2015 17:270.3 UG/L 10ND
MOLYBDENUM 10/27/2015 17:271 UG/L 10ND
LEAD 10/27/2015 17:270.5 UG/L 10ND
URANIUM 10/27/2015 17:270.1 UG/L 103.1


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 17:030.05 MG/L 52.1


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 09:180.16 pCi/l NA0.25  (+/- 0.13)
   Carr: BARIUM 11/16/2015 09:1840-110 %REC DL = NA96.6


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1210


AR Page 2 of  11LIMS Version:  6.793
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Project:  Shootaring Mill
Sample ID: RM-7


Collection Date: 10/19/2015 16:56
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-3


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1150
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1150


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:210.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.3 pCi/l NA6.2  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA3.68  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 01:290.2 MG/L 16.7
FLUORIDE 10/29/2015 01:290.1 MG/L 10.2
SULFATE 10/29/2015 01:291 MG/L 123


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:370.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 13:150.1 MG/L 10.1
CALCIUM 10/27/2015 13:151 MG/L 120
CHROMIUM 10/27/2015 13:150.01 MG/L 1ND
COPPER 10/27/2015 13:150.01 MG/L 1ND
POTASSIUM 10/27/2015 13:151 MG/L 12.2
MAGNESIUM 10/27/2015 13:151 MG/L 120
SODIUM 10/27/2015 13:151 MG/L 120
SELENIUM 10/27/2015 13:150.005 MG/L 1ND
ZINC 10/27/2015 13:150.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 17:570.1 UG/L 10ND
ARSENIC 10/27/2015 17:572 UG/L 10ND
CADMIUM 10/27/2015 17:570.3 UG/L 10ND
MOLYBDENUM 10/27/2015 17:571 UG/L 101.1
LEAD 10/27/2015 17:570.5 UG/L 10ND
URANIUM 10/27/2015 17:570.1 UG/L 103.7


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:260.01 MG/L 11.4


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 09:180.15 pCi/l NA0.24  (+/- 0.12)
   Carr: BARIUM 11/16/2015 09:1840-110 %REC DL = NA97.7


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1180
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Project:  Shootaring Mill
Sample ID: RM-8


Collection Date: 10/19/2015 17:53
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-4


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1140
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1140


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:470.1 MG/L 10.34


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/6/2015 15:010.8 pCi/l NA10  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 11/6/2015 15:01pCi/l NA0.48  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 13:181 MG/L 532
FLUORIDE 10/29/2015 01:450.1 MG/L 10.4
SULFATE 10/29/2015 13:185 MG/L 5110


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:390.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 13:190.1 MG/L 1ND
CALCIUM 10/27/2015 13:191 MG/L 126
CHROMIUM 10/27/2015 13:190.01 MG/L 1ND
COPPER 10/27/2015 13:190.01 MG/L 1ND
POTASSIUM 10/27/2015 13:191 MG/L 13
MAGNESIUM 10/27/2015 13:191 MG/L 116
SODIUM 10/27/2015 13:191 MG/L 178
SELENIUM 10/27/2015 13:190.005 MG/L 10.0064
ZINC 10/27/2015 13:190.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:010.1 UG/L 10ND
ARSENIC 10/27/2015 18:012 UG/L 1014
CADMIUM 10/27/2015 18:010.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:011 UG/L 10ND
LEAD 10/27/2015 18:010.5 UG/L 10ND
URANIUM 10/27/2015 18:010.1 UG/L 1014


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:270.01 MG/L 11.7


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 09:180.12 pCi/l NA0.23  (+/- 0.11)
   Carr: BARIUM 11/16/2015 09:1840-110 %REC DL = NA94.3


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1360


AR Page 4 of  11LIMS Version:  6.793


ALS Environmental -- FC
17 of 37







Project:  Shootaring Mill
Sample ID: RM-12


Collection Date: 10/19/2015 10:57
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-5


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1160
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1160


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:230.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.5 pCi/l NA8.8  (+/- 2.6)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA4.72  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 02:000.2 MG/L 119
FLUORIDE 10/29/2015 02:000.1 MG/L 10.17
SULFATE 10/29/2015 02:001 MG/L 144


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:410.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 13:220.1 MG/L 1ND
CALCIUM 10/27/2015 13:221 MG/L 122
CHROMIUM 10/27/2015 13:220.01 MG/L 1ND
COPPER 10/27/2015 13:220.01 MG/L 1ND
POTASSIUM 10/27/2015 13:221 MG/L 12.7
MAGNESIUM 10/27/2015 13:221 MG/L 128
SODIUM 10/27/2015 13:221 MG/L 124
SELENIUM 10/27/2015 13:220.005 MG/L 1ND
ZINC 10/27/2015 13:220.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:040.1 UG/L 10ND
ARSENIC 10/27/2015 18:042 UG/L 10ND
CADMIUM 10/27/2015 18:040.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:041 UG/L 101.2
LEAD 10/27/2015 18:040.5 UG/L 10ND
URANIUM 10/27/2015 18:040.1 UG/L 106


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:280.01 MG/L 11.5


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 09:350.16 pCi/l NA0.23  (+/- 0.13)
   Carr: BARIUM 11/16/2015 09:3540-110 %REC DL = NA92.1


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1230
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Project:  Shootaring Mill
Sample ID: RM-14


Collection Date: 10/19/2015 13:47
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-6


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1170
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1170


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:230.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.4 pCi/l NA6.5  (+/- 2.2)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA4.05  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 02:150.2 MG/L 18.3
FLUORIDE 10/29/2015 02:150.1 MG/L 10.17
SULFATE 10/29/2015 02:151 MG/L 128


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:430.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 13:570.1 MG/L 1ND
CALCIUM 10/27/2015 13:571 MG/L 119
CHROMIUM 10/27/2015 13:570.01 MG/L 1ND
COPPER 10/27/2015 13:570.01 MG/L 1ND
POTASSIUM 10/27/2015 13:571 MG/L 12.7
MAGNESIUM 10/27/2015 13:571 MG/L 122
SODIUM 10/27/2015 13:571 MG/L 120
SELENIUM 10/27/2015 13:570.005 MG/L 1ND
ZINC 10/27/2015 13:570.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:080.1 UG/L 10ND
ARSENIC 10/27/2015 18:082 UG/L 10ND
CADMIUM 10/27/2015 18:080.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:081 UG/L 10ND
LEAD 10/27/2015 18:080.5 UG/L 10ND
URANIUM 10/27/2015 18:080.1 UG/L 103.6


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:290.01 MG/L 11.8


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 LT 11/16/2015 09:350.14 pCi/l NA0.17  (+/- 0.1)
   Carr: BARIUM 11/16/2015 09:3540-110 %REC DL = NA97.7


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1190
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Project:  Shootaring Mill
Sample ID: RM-18


Collection Date: 10/19/2015 14:52
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-7


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1140
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1140


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:250.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.4 pCi/l NA4.6  (+/- 1.8)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA2.63  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 02:300.2 MG/L 18
FLUORIDE 10/29/2015 02:300.1 MG/L 10.19
SULFATE 10/29/2015 02:301 MG/L 125


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:450.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 14:000.1 MG/L 1ND
CALCIUM 10/27/2015 14:001 MG/L 120
CHROMIUM 10/27/2015 14:000.01 MG/L 1ND
COPPER 10/27/2015 14:000.01 MG/L 1ND
POTASSIUM 10/27/2015 14:001 MG/L 12.3
MAGNESIUM 10/27/2015 14:001 MG/L 121
SODIUM 10/27/2015 14:001 MG/L 121
SELENIUM 10/27/2015 14:000.005 MG/L 1ND
ZINC 10/27/2015 14:000.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:110.1 UG/L 10ND
ARSENIC 10/27/2015 18:112 UG/L 10ND
CADMIUM 10/27/2015 18:110.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:111 UG/L 101.1
LEAD 10/27/2015 18:110.5 UG/L 10ND
URANIUM 10/27/2015 18:110.1 UG/L 102.9


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:300.01 MG/L 11.4


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 LT 11/16/2015 09:180.15 pCi/l NA0.17  (+/- 0.11)
   Carr: BARIUM 11/16/2015 09:1840-110 %REC DL = NA91.2


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1200
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Project:  Shootaring Mill
Sample ID: RM-19


Collection Date: 10/19/2015 16:25
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-8


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1150
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1150


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:250.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.2 pCi/l NA5.2  (+/- 1.9)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA3.3  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 02:450.2 MG/L 16.6
FLUORIDE 10/29/2015 02:450.1 MG/L 10.19
SULFATE 10/29/2015 02:451 MG/L 123


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:470.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 14:040.1 MG/L 10.1
CALCIUM 10/27/2015 14:041 MG/L 119
CHROMIUM 10/27/2015 14:040.01 MG/L 1ND
COPPER 10/27/2015 14:040.01 MG/L 1ND
POTASSIUM 10/27/2015 14:041 MG/L 12.3
MAGNESIUM 10/27/2015 14:041 MG/L 121
SODIUM 10/27/2015 14:041 MG/L 120
SELENIUM 10/27/2015 14:040.005 MG/L 1ND
ZINC 10/27/2015 14:040.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:150.1 UG/L 10ND
ARSENIC 10/27/2015 18:152 UG/L 10ND
CADMIUM 10/27/2015 18:150.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:151 UG/L 10ND
LEAD 10/27/2015 18:150.5 UG/L 10ND
URANIUM 10/27/2015 18:150.1 UG/L 102.8


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:310.01 MG/L 11.4


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 10:430.16 pCi/l NA0.37  (+/- 0.16)
   Carr: BARIUM 11/16/2015 10:4340-110 %REC DL = NA96.5


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1180
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Project:  Shootaring Mill
Sample ID: RM-20


Collection Date: 10/18/2015 17:47
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-9


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1110
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1110


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:270.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502 pCi/l NA7.5  (+/- 2.3)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA0.02  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 03:000.2 MG/L 18.6
FLUORIDE 10/29/2015 03:000.1 MG/L 10.23
SULFATE 10/29/2015 03:001 MG/L 171


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:500.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 14:140.1 MG/L 10.13
CALCIUM 10/27/2015 14:141 MG/L 131
CHROMIUM 10/27/2015 14:140.01 MG/L 1ND
COPPER 10/27/2015 14:140.01 MG/L 1ND
POTASSIUM 10/27/2015 14:141 MG/L 12.6
MAGNESIUM 10/27/2015 14:141 MG/L 119
SODIUM 10/27/2015 14:141 MG/L 119
SELENIUM 10/27/2015 14:140.005 MG/L 10.0075
ZINC 10/27/2015 14:140.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:180.1 UG/L 10ND
ARSENIC 10/27/2015 18:182 UG/L 108.8
CADMIUM 10/27/2015 18:180.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:181 UG/L 10ND
LEAD 10/27/2015 18:180.5 UG/L 10ND
URANIUM 10/27/2015 18:180.1 UG/L 1011


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:320.01 MG/L 11.1


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 10:430.16 pCi/l NA0.31  (+/- 0.15)
   Carr: BARIUM 11/16/2015 10:4340-110 %REC DL = NA96.6


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1230
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 10/19/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-10


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


SM2320B PrepBy: TLBPrep Date: 10/30/2015Alkalinity as Calcium Carbonate
BICARBONATE AS CaCO3 10/30/2015 8 MG/L 1160
CARBONATE AS CaCO3 10/30/2015 8 MG/L 1ND
TOTAL ALKALINITY AS CaCO3 10/30/2015 8 MG/L 1160


EPA350.1 PrepBy: TLBPrep Date: 11/5/2015Ammonia as N
AMMONIA AS N 11/5/2015 12:270.1 MG/L 1ND


PAI 724 PrepBy: DKLPrep Date: 11/2/2015Gross Alpha by GFPC
GROSS ALPHA 11/5/2015 13:502.1 pCi/l NA6.4  (+/- 2.1)
ADJ GROSS ALPHA-ELEM 11/5/2015 13:50pCi/l NA3.75  (+/- 0)


EPA300.0 PrepBy: JFNPrep Date: 10/28/2015Ion Chromatography
CHLORIDE 10/29/2015 03:150.2 MG/L 17.1
FLUORIDE 10/29/2015 03:150.1 MG/L 10.24
SULFATE 10/29/2015 03:151 MG/L 121


EPA245.1 PrepBy: CDRPrep Date: 10/28/2015Total Recoverable Mercury
MERCURY 10/28/2015 14:520.0002 MG/L 1ND


EPA200.7 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.7
BARIUM 10/27/2015 14:180.1 MG/L 10.11
CALCIUM 10/27/2015 14:181 MG/L 121
CHROMIUM 10/27/2015 14:180.01 MG/L 1ND
COPPER 10/27/2015 14:180.01 MG/L 1ND
POTASSIUM 10/27/2015 14:181 MG/L 12.5
MAGNESIUM 10/27/2015 14:181 MG/L 122
SODIUM 10/27/2015 14:181 MG/L 120
SELENIUM 10/27/2015 14:180.005 MG/L 1ND
ZINC 10/27/2015 14:180.01 MG/L 1ND


EPA200.8 PrepBy: CDRPrep Date: 10/26/2015Total Recoverable Metals by 200.8
SILVER 10/27/2015 18:220.1 UG/L 10ND
ARSENIC 10/27/2015 18:222 UG/L 102
CADMIUM 10/27/2015 18:220.3 UG/L 10ND
MOLYBDENUM 10/27/2015 18:221 UG/L 101.6
LEAD 10/27/2015 18:220.5 UG/L 10ND
URANIUM 10/27/2015 18:220.1 UG/L 103.9


EPA353.2 PrepBy: PJWPrep Date: 10/26/2015Nitrate/Nitrite as N
NITRATE/NITRITE AS N 10/26/2015 16:330.01 MG/L 11.4


PAI 724 PrepBy: JKBPrep Date: 10/30/2015Radium-226 by GFPC
Ra-226 11/16/2015 10:430.16 pCi/l NA0.29  (+/- 0.14)
   Carr: BARIUM 11/16/2015 10:4340-110 %REC DL = NA92.7


SM2540C PrepBy: TWKPrep Date: 10/23/2015Total Dissolved Solids
TOTAL DISSOLVED SOLIDS 10/24/2015 20 MG/L 1190
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Project:  Shootaring Mill
Sample ID: RM-100


Collection Date: 10/19/2015 09:00
Matrix: WATER


Analyses Result Qual Units Date Analyzed
Report 
Limit


Client: Uranium One
Work Order: 1510327


Dilution 
Factor


Lab ID: 1510327-10


ALS Environmental -- FC
Date: 18-Nov-15


SAMPLE SUMMARY REPORT


Percent Moisture:
Legal Location:


Explanation of Qualifiers


Radiochemistry:
U or ND - Result is less than the sample specific MDC.


Y2 - Chemical Yield outside default limits.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.


W - DER is greater than Warning Limit of 1.42
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.


M - Requested MDC not met.


L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits
NC - Not Calculated for duplicate results less than 5 times MDC


B3 - Analyte concentration greater than MDC but less than Requested 
MDC.


B - Analyte concentration greater than MDC.


M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.


D - DER is greater than Control Limit


Inorganics:
B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).


E - The reported value is estimated because of the presence of interference.  An explanatory note may be included in the narrative.
U or ND - Indicates that the compound was analyzed for but not detected.


M  -  Duplicate injection precision was not met.
N - Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP analyses when the matrix spike and or spike 
duplicate fail and the native sample concentration is less than four times the spike added concentration.
Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.
* - Duplicate analysis (relative percent difference) not within control limits.


Organics:
U or ND - Indicates that the compound was analyzed for but not detected.


E - Analyte concentration exceeds the upper level of the calibration range.
B - Analyte is detected in the associated method blank as well as in the sample.  It indicates probable blank contamination and warns the data user.  


J - Estimated value.  The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.
X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.  
+ - The relative percent difference (RPD) equals or exceeds the control criteria.  
G - A pattern resembling gasoline was detected in this sample.


M - A pattern resembling motor oil was detected in this sample.
D - A pattern resembling diesel was detected in this sample.


C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.
5 - A pattern resembling JP-5 was detected in this sample.
H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products: 
- gasoline
- JP-8
- diesel
- mineral spirits
- motor oil
- Stoddard solvent
- bunker C


LT - Result is less than requested MDC but greater than achieved MDC.


S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.
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ALS Environmental -- FC 11/18/2015 11:5Date:


Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: AB151102-2-1 Instrument ID LB4100-C Method: Gross Alpha by GFPC


Qual


Analysis Date: 11/5/2015 13:50


Prep Date: 11/2/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID: RM-18


DUP


Run ID: AB151102-2A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: 1510327-7


DER 
Ref DER


DER 
Limit


Decision
 Level


4.6GROSS ALPHA 2.12.5 0.66.2  (+/- 2.2)


Qual


Analysis Date: 11/5/2015 12:54


Prep Date: 11/2/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: AB151102-2A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB151102-2


DER 
Ref DER


DER 
Limit


Decision
 Level


P,M3224.1GROSS ALPHA 79.4 70-1307178  (+/- 34)


Qual


Analysis Date: 11/6/2015 15:01


Prep Date: 11/2/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: AB151102-2A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: AB151102-2


DER 
Ref DER


DER 
Limit


Decision
 Level


UGROSS ALPHA 0.67ND


Qual


Analysis Date: 11/5/2015 12:26


Prep Date: 11/2/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID: RM-100


MS


Run ID: AB151102-2A


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: 1510327-10


DER 
Ref DER


DER 
Limit


Decision
 Level


P,M36.4224.1GROSS ALPHA 114 70-1307255  (+/- 46)


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: TR151030-1-3 Instrument ID LB4100-A Method: Radium-226 by GFPC


Qual


Analysis Date: 11/16/2015 11:46


Prep Date: 10/30/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCS


Run ID: TR151030-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR151030-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P,M346.06Ra-226 95.3 75-125044  (+/- 11)


15870   Carr: BARIUM 98.1 40-11015560


Qual


Analysis Date: 11/16/2015 11:46


Prep Date: 10/30/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


LCSD


Run ID: TR151030-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR151030-1


DER 
Ref DER


DER 
Limit


Decision
 Level


P4446.06Ra-226 101 75-125 2.10 0.246  (+/- 12)


1556015870   Carr: BARIUM 95.4 40-11015140


Qual


Analysis Date: 11/16/2015 10:43


Prep Date: 10/30/2015


Analyte Result %REC


Units: pCi/l


ReportLimit


Client ID:


MB


Run ID: TR151030-1B


SPK Val
SPK Ref 


Value
Control 


Limit


DF: NA


Sample ID: TR151030-1


DER 
Ref DER


DER 
Limit


Decision
 Level


B3Ra-226 0.1150.139  (+/- 0.087)


15870   Carr: BARIUM 99.4 40-11015770


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: HG151028-1-1 Instrument ID CETAC7500 Method: EPA245.1


Qual


Analysis Date: 10/28/2015 14:17


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: HG151028-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG151028-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001MERCURY 94 85-115 200.00020.000937


Qual


Analysis Date: 10/28/2015 14:15


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: HG151028-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: HG151028-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


MERCURY 0.0002ND


Qual


Analysis Date: 10/28/2015 14:26


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: HG151028-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.00020.002MERCURY 95 70-130 200.00020.00191


Qual


Analysis Date: 10/28/2015 14:28


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: HG151028-1A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.001910.00020.002MERCURY 100 70-130 200.0002 50.00201


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: IP151026-4-2 Instrument ID ICPMS2 Method: EPA200.8


Qual


Analysis Date: 10/27/2015 17:06


Prep Date: 10/26/2015


Analyte Result %REC


Units: UG/L


ReportLimit


Client ID:


LCS


Run ID: IM151027-10A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FM151026-4


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


100ARSENIC 93 85-115 20293.4


30CADMIUM 105 85-115 200.331.4


50LEAD 98 85-115 200.548.8


100MOLYBDENUM 93 85-115 20193


10SILVER 105 85-115 200.110.5


10URANIUM 96 85-115 200.19.63


Qual


Analysis Date: 10/27/2015 17:03


Prep Date: 10/26/2015


Analyte Result %REC


Units: UG/L


ReportLimit


Client ID:


MB


Run ID: IM151027-10A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: FP151026-4


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


ARSENIC 2ND


CADMIUM 0.3ND


LEAD 0.5ND


MOLYBDENUM 1ND


SILVER 0.1ND


URANIUM 0.1ND


Qual


Analysis Date: 10/27/2015 17:20


Prep Date: 10/26/2015


Analyte Result %REC


Units: UG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IM151027-10A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2.3100ARSENIC 95 70-130 20297.7


0.330CADMIUM 100 70-130 200.330


0.550LEAD 100 70-130 200.550.2


1.4100MOLYBDENUM 96 70-130 20197.4


0.110SILVER 98 70-130 200.19.81


3.710URANIUM 95 70-130 200.113.2


Qual


Analysis Date: 10/27/2015 17:24


Prep Date: 10/26/2015


Analyte Result %REC


Units: UG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IM151027-10A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 10


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


97.72.3100ARSENIC 97.4 70-130 202 299.7


300.330CADMIUM 96 70-130 200.3 428.8


50.20.550LEAD 100 70-130 200.5 050.1


97.41.4100MOLYBDENUM 92.6 70-130 201 494


9.810.110SILVER 94 70-130 200.1 49.41


13.23.710URANIUM 96.7 70-130 200.1 113.4
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: IP151026-4-1 Instrument ID ICP6500 Method: EPA200.7


Qual


Analysis Date: 10/27/2015 11:31


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IP151027-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP151026-4


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1BARIUM 103 85-115 200.11.03


40CALCIUM 101 85-115 20140.3


0.2CHROMIUM 99 85-115 200.010.198


0.25COPPER 103 85-115 200.010.258


40MAGNESIUM 97 85-115 20138.8


40POTASSIUM 103 85-115 20141.2


2SELENIUM 107 85-115 200.0052.15


40SODIUM 102 85-115 20140.7


0.5ZINC 88 85-115 200.010.441


Qual


Analysis Date: 10/27/2015 11:25


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IP151027-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: FP151026-4


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BARIUM 0.1ND


CALCIUM 1ND


CHROMIUM 0.01ND


COPPER 0.01ND


MAGNESIUM 1ND


POTASSIUM 1ND


SELENIUM 0.005ND


SODIUM 1ND


ZINC 0.01ND


Qual


Analysis Date: 10/27/2015 12:51


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IP151027-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.111BARIUM 97 70-130 200.11.08


2140CALCIUM 95 70-130 20158.8


0.010.2CHROMIUM 98 70-130 200.010.195


0.010.25COPPER 99 70-130 200.010.248


2240MAGNESIUM 95 70-130 20160.3


2.540POTASSIUM 102 70-130 20143.5


0.0052SELENIUM 99 70-130 200.0051.97


2040SODIUM 103 70-130 20161.6


0.010.5ZINC 84 70-130 200.010.418
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: IP151026-4-1 Instrument ID ICP6500 Method: EPA200.7


Qual


Analysis Date: 10/27/2015 12:59


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: IP151027-1A3


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.080.111BARIUM 99.3 70-130 200.1 21.11


58.82140CALCIUM 99.4 70-130 201 360.6


0.1950.010.2CHROMIUM 99 70-130 200.01 20.198


0.2480.010.25COPPER 102 70-130 200.01 30.255


60.32240MAGNESIUM 98 70-130 201 261.4


43.52.540POTASSIUM 102.3 70-130 201 043.4


1.970.0052SELENIUM 103 70-130 200.005 52.07


61.62040SODIUM 101.6 70-130 201 160.9


0.4180.010.5ZINC 87 70-130 200.01 40.436


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: AK151030-1-3 Instrument ID GALLERY Method: SM2320B


Qual


Analysis Date: 10/30/2015 


Prep Date: 10/30/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-2R


DUP


Run ID: AK151030-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


130BICARBONATE AS CaCO3 158 0129


8CARBONATE AS CaCO3 158ND


130TOTAL ALKALINITY AS CaCO3 158 0129


Qual


Analysis Date: 10/30/2015 


Prep Date: 10/30/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: AK151030-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK151030-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


100TOTAL ALKALINITY AS CaCO3 97 85-115 15296.9


Qual


Analysis Date: 10/30/2015 


Prep Date: 10/30/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: AK151030-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: AK151030-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


BICARBONATE AS CaCO3 2ND


CARBONATE AS CaCO3 2ND


TOTAL ALKALINITY AS CaCO3 2ND


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: IC151028-3-1 Instrument ID IC-2 Method: EPA300.0


Qual


Analysis Date: 10/28/2015 23:28


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: IC151028-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC151028-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


2FLUORIDE 106 90-110 150.12.11


5CHLORIDE 105 90-110 150.25.26


20SULFATE 104 90-110 15120.8


Qual


Analysis Date: 10/28/2015 23:13


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: IC151028-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: IC151028-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


FLUORIDE 0.1ND


CHLORIDE 0.2ND


SULFATE 1ND


Qual


Analysis Date: 10/29/2015 00:59


Prep Date: 10/28/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: IC151028-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.242FLUORIDE 111 85-115 150.12.45


7.15CHLORIDE 99 85-115 150.212.1


2120SULFATE 108 85-115 15143


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: NH151105-1-1 Instrument ID GALLERY Method: EPA350.1


Qual


Analysis Date: 11/5/2015 12:12


Prep Date: 11/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NH151105-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH151105-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1AMMONIA AS N 105 90-110 200.11.05


Qual


Analysis Date: 11/5/2015 12:12


Prep Date: 11/5/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NH151105-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NH151105-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


AMMONIA AS N 0.1ND


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: NN151026-3-1 Instrument ID Lachat Method: EPA353.2


Qual


Analysis Date: 10/26/2015 16:19


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: NN151026-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN151026-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


0.5NITRATE/NITRITE AS N 97 90-110 200.010.484


Qual


Analysis Date: 10/26/2015 17:00


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: NN151026-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: NN151026-3


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


NITRATE/NITRITE AS N 0.01ND


Qual


Analysis Date: 10/26/2015 16:21


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MS


Run ID: NN151026-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.50.5NITRATE/NITRITE AS N 102 75-125 200.011.98


Qual


Analysis Date: 10/26/2015 16:22


Prep Date: 10/26/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


MSD


Run ID: NN151026-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


1.981.50.5NITRATE/NITRITE AS N 106 75-125 200.01 12


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: TD151023-1-3 Instrument ID Balance Method: SM2540C


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-100


DUP


Run ID: TD151024-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-10


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


*190TOTAL DISSOLVED SOLIDS 520 8207


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD151024-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD151023-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


400TOTAL DISSOLVED SOLIDS 100 85-115 520401


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD151024-1A1


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD151023-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1510327-10
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Project:  Shootaring Mill


Client: Uranium One
Work Order: 1510327


QC BATCH REPORT


Batch ID: TD151023-2-1 Instrument ID Balance Method: SM2540C


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID: RM-1


DUP


Run ID: TD151024-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: 1510327-1


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


200TOTAL DISSOLVED SOLIDS 520 2203


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


LCS


Run ID: TD151024-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD151023-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


400TOTAL DISSOLVED SOLIDS 100 85-115 520399


Qual


Analysis Date: 10/24/2015 


Prep Date: 10/23/2015


Analyte Result %REC


Units: MG/L


ReportLimit


Client ID:


MB


Run ID: TD151024-2A2


SPK Val
SPK Ref 


Value
Control 


Limit


DF: 1


Sample ID: TD151023-2


RPD 
Ref RPD


RPD 
Limit


Decision
 Level


TOTAL DISSOLVED SOLIDS 20ND


The following samples were analyzed in this batch: 1510327-1 1510327-2 1510327-3
1510327-4 1510327-5 1510327-6
1510327-7 1510327-8 1510327-9
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Shootaring Canyon Mill Annual Groundwater Monitoring Report - 2015
February 2016


Date
Ag


(mg/L)
As-


(mg/L)
Ba-


(mg/L)
Ca-


(mg/L)
Cd


(mg/L)
Cl-


(mg/L)
CO3-
(mg/L) Cr-(mg/L)


Cu-
(mg/L) F-(mg/L)


Gross-
Alpha-
(pCi/L)


Calculated-
Adjusted-Gross-
Alpha-(pCi/L)


HCO3-
(mg/L)


Hg
(mg/L) K-(mg/L)


Mg-
(mg/L)


Mo-
(mg/L)


Na-
(mg/L)


NH3-as-
N-(mg/L)


NO3+NO2-
as-N-(mg/L) Pb-(mg/L)


RaG226-
(pCi/L)


Se-
(mg/L)


SO4-
(mg/L)


TDS-
(mg/L)


Unat-
(mg/L)


Zn-
(mg/L)


8/20/79 7.2 20.8 40.5
9/26/79 <0.01 0.038 <0.001 0.02 <0.01 <0.01 <0.01 <0.01 55 280
12/4/79 <0.01 0.93 <0.001 7 <0.01 <0.005 <0.01 <0.01 1.5 0.02 39 180 0.0013
1/9/80 <0.005 0.033 <0.001 0.007 0.016 <0.001 0.003 0.55 <0.01 44 160 <0.0006
4/2/80 <0.005 <0.1 <0.001 6.2 0.006 0.009 <0.001 <0.001 0.27 <0.005 40 210 0.0024
4/11/80 0
7/17/80 <0.001 <0.01 <0.1 0.0009 7 <0.001 0.01 0.3 <0.001 21 <0.005 <0.2 <0.005 16 200 0.0013
7/22/80 0
10/8/80 <0.001 <0.01 <0.1 <0.001 7 0.002 <0.001 0.27 <0.001 22 <0.001 0.21 <0.01 21 220 0.0014
1/8/81 0.45 0.0002
1/20/81 <0.001 <0.01 0.092 <0.0001 6 0.0021 <0.001 0.13 <0.001 4 13 23 <0.2 <0.001 <0.01 24 240 0.0002 <0.01
2/1/81 0.44 0.0016
3/4/81 0.36 0.0087
4/14/81 0.44 <0.005
5/27/81 0.79 0.0072
6/16/81 <0.01 <0.01 0.072 <0.0001 7.6 <0.001 0.013 0.14 <0.001 5.7 20 35 0.51 <0.001 0.44 <0.01 72 270 <0.005 0.024
6/23/81 0.4 0.0044
8/18/81 1.5 0.0035
12/23/81 0.0055
5/31/82 0 0.13 0 0 0 0.01 0.7 0 38.7 0 0.6 0.1 12 162 0.0041
7/21/82 0.03 0 0 0 2.1 0.07 0.01 0 0 18.9 0.1 0.9 1.2 36.2 296 0.0066
8/12/82 3.1 0.0034
9/24/82 0.0003 0 0 0 1.8 0 0 <0.1 0 22 0 0.6 0.1 111 214 0.005
10/27/82 0.0003 0.003 0.164 0.0006 22 0.002 0 0.2 0 22 0.132 0.2 0.0005 83.5 220 0.01
11/30/82 0 0.0028 0.146 0.0003 5.2 0.0016 0 <0.05 0 26 0.046 0.3 0 56.4 231 0.0034
12/15/82 0.0004 0.004 0.199 0.0004 3 0.0017 0.0008 0.28 0 25 0.057 <0.04 0 22 245 0.0034
1/31/83 0.0015 0.0004 0.179 0.0001 4.7 0.0095 0.0005 0.22 0 21 0.087 0.54 0.007 72 222 0.0162
2/23/83 0 0.004 0.18 0.002 5.7 0.012 0.007 0.05 0 22.3 0.024 1.3 0.009 78.2 217 0.0109
3/28/83 0.0003 0.004 0.16 0.0001 5.7 0.0073 0.0003 <0.1 0 23 0.13 0.6 0.006 17.3 187 0.0056
6/27/83 0.0001 0.002 0.076 0.0003 4.9 0.005 0 0 0 20 0.001 3.1 0.002 39 232 0.0192
9/29/83 0.0003 0 0.133 0 7 0.0075 0.01 0 0 22 0.001 0.44 0.002 14 149 0.0443
12/7/83 0 0.7 0.16 0.0005 3 0.003 0 0.07 0 27.4 0.08 <0.6 0 110 225 0.0059
11/28/84 0.01 <0.5 9.6 <0.1 0.0755 0.042 7.4 229 <0.0044
1/18/85 <0.01 <0.01 <0.5 6.5 <0.002 <0.1 0.288 <0.01 19.8 301 0.0078
4/18/85 <0.005 <0.7 8.9 <0.001 0.1 0.505 0.004 2.05 261 0.005
5/8/85 0.009 0.01
6/4/85 <0.005 <0.001
7/3/85 <0.005 0.8 10.18 0.114 <0.1 3.2 <0.001 1.75 379 <0.0003
8/8/85 <0.005 <0.001
9/18/85 <0.005 <0.001
10/7/85 <0.005 0.8 10.2 0.268 <0.001 2.1 0.0006
11/4/85 <0.005 <0.001
12/2/85 <0.005 <0.001
1/8/86 <0.005 0.3 2.3 <0.1 0.578 <0.001 9.9 <0.0003
2/3/86 <0.005 <0.001
3/4/86 <0.005 0.007
4/10/86 <0.005 0.1 9.7 <0.1 0.904 <0.001 1.8 379 0.005
10/14/86 0.009 <0.001 0.005
4/21/87 <0.005 <0.001
10/15/87 <0.005 7.54 <0.001 <0.0044
10/10/88 <0.002 17.9 0.392 <0.001 0.005
4/3/89 0.009 12.4 0.474 <0.003 0.013
10/2/89 <0.005 <0.5 0.653 <0.005 0.0016
4/2/90 0.001 8.19 0.879 <0.001 0.0052
9/24/90 0.002 5 0.2 <0.002 0.0037
4/22/91 0.008 9 0.4 0.004 0.0038
11/5/91 0.003 9 0 <0.002 0.0038
4/22/92 0.003 6 0.1 <0.002 0.0047
10/12/92 0.003 6 0 <0.002 0.0044
4/5/93 <0.001 6 0.5 <0.002 0.0043
10/15/93 <0.001 6 0.3 <0.002 0.0043
4/20/94 0.002 7 <0.002
10/18/94 0.001 6 <0.2 0.002 0.0049
4/17/95 <0.001 5.8 1 <0.001 0.004
10/10/95 0.001 5.8 0.3 0.018 0.0035
3/19/96 <0.001 6.4 0.21 <0.001 0.0052
11/12/96 <0.001 4.3 <0.2 0.002 0.0044
4/13/97 <0.001 6.3 0.6 <0.001 0.0021
9/21/97 <0.001 5.9 <0.2 <0.001 0.004
3/4/98 <0.001 0.003 0.122 <0.001 5.3 <1 <0.001 0.012 0.3 206 <0.001 2.6 23.8 23.8 <0.05 1.32 <0.001 1.8 0.002 20.5 0.0044 0.343
8/14/98 0.002 6.2 0.001 0.0042
3/8/99 0.002 6.5 <0.001 0.0045
9/4/99 0.002 6.6 <0.001 0.0073
12/11/99 <0.01 0.002 0.12 <0.001 7.3 <0.01 <0.01 0.28 <0.001 <0.05 1.35 <0.001 <0.001 20.4 190 0.01
12/11/99 <0.01 0.002 0.12 <0.001 7.6 <0.01 <0.01 0.28 <0.001 <0.05 1.31 <0.001 <0.001 20.7 198 <0.01
2/14/00 0.002 0.002 0.0043
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Date
Ag


(mg/L)
As-


(mg/L)
Ba-


(mg/L)
Ca-


(mg/L)
Cd


(mg/L)
Cl-


(mg/L)
CO3-
(mg/L) Cr-(mg/L)


Cu-
(mg/L) F-(mg/L)


Gross-
Alpha-
(pCi/L)


Calculated-
Adjusted-Gross-
Alpha-(pCi/L)


HCO3-
(mg/L)


Hg
(mg/L) K-(mg/L)


Mg-
(mg/L)


Mo-
(mg/L)


Na-
(mg/L)


NH3-as-
N-(mg/L)


NO3+NO2-
as-N-(mg/L) Pb-(mg/L)


RaG226-
(pCi/L)


Se-
(mg/L)


SO4-
(mg/L)


TDS-
(mg/L)


Unat-
(mg/L)


Zn-
(mg/L)


3/5/00 <0.005 <0.003 0.13 <0.001 5.9 <0.01 <0.01 0.29 <0.001 <0.05 1.34 <0.002 0.006 19.7 185 0.01
5/2/00 <0.005 <0.003 0.1 <0.001 6.1 <0.01 <0.01 0.27 <0.001 <0.05 1.51 <0.002 <0.005 19.2 208 0.01
9/28/00 <0.005 <0.003 0.12 0.064 6.3 <0.01 <0.01 0.27 <0.001 1.61 <0.002 <0.005 21.4 194 <0.01
12/26/00 <0.005 <0.003 0.1 <0.001 6.6 <0.01 <0.01 0.27 <0.001 <0.05 <0.002 <0.005 21.6 184 <0.01
3/16/01 <0.005 <0.003 0.2 <0.001 6.6 <0.01 <0.01 0.25 <0.001 <0.05 1.45 <0.002 <0.005 20.5 179 0.0043 <0.01
5/19/01 <0.005 <0.003 0.1 <0.001 6.6 <0.01 <0.01 0.27 <0.001 <0.05 1.43 <0.002 <0.005 21.6 174 <0.01
9/11/01 <0.005 <0.003 <0.1 <0.001 7.04 <0.01 <0.01 0.3 <0.001 <0.05 1.38 <0.002 <0.005 21.4 193 0.004 <0.01
3/25/02 <0.005 <0.003 0.124 <0.001 6.74 <0.01 <0.01 0.27 <0.001 <0.05 1.38 <0.002 <0.005 20.5 172 0.0045 <0.01
10/13/02 <0.005 <0.003 0.1186 <0.001 6.14 <0.01 <0.01 0.273 <0.001 <0.05 1.43 <0.002 <0.005 20.8 210.7 0.0041 <0.01
4/26/03 <0.005 0.00205 0.1 <0.001 6.3 0.000887 0.00038 0.3 <0.001 0.00153 0.05 1.5 0.000078 0.00105 23.8 188 0.0044 0.00275
12/1/03 0.000576 0.00239 0.1 0.000241 7 0.001461 0.00304 0.2 <0.001 0.0023 <0.05 1.8 0.001421 0.00275 35.1 249 0.0133 0.01
3/22/04 <0.005 0.00225 0.1 21.8 <0.001 5.6 <1 0.001409 0.00064 0.3 195 <0.001 2.8 26.5 0.00161 22.5 <0.05 1.65 0.000357 <0.2 0.00173 23.6 210 0.0043 0.00334
9/20/04 <0.005 0.00196 0.1 21.3 <0.001 5 <1 0.000167 0.00015 0.3 197 <0.001 3.7 25.6 0.00167 20.8 <0.05 1.64 0.000023 0.3 0.00097 22 228 0.004 <0.01
12/13/04 <0.005 0.00213 0.1 24.6 0.0004 7 <1 0.00271 0.00074 0.2 200 0.00006 2.8 28.2 0.00273 19.6 <0.05 1.4 0.00011 <0.2 0.00208 22 218 0.0036 0.02
3/21/05 <0.005 0.00218 0.1 23.3 0.000237 6 <1 0.001161 0.00033 0.3 203 0.000016 2.5 25.3 0.00179 20 <0.05 1.1 0.00004 <0.2 0.00108 21 235 0.004 0.01
6/13/05 0.000065 0.00218 0.1 23 <0.001 6 <1 <0.01 0.00045 0.2 200 0.000067 2.6 26.3 0.00176 21.5 <0.05 1.4 0.000166 0.3 0.00115 22 185 0.0042 0.01
9/12/05 <0.005 0.00214 0.1 22 <0.001 6 <1 0.00096 0.00029 0.2 209 <0.001 2.2 26.2 0.0023 22 0.07 1.6 <0.002 0.4 0.00173 23 190 0.0044 0.01
12/14/05 <0.005 <0.003 0.1 20.8 <0.001 6 <1 <0.01 <0.01 0.3 198 <0.001 2.4 24.6 <0.005 20.3 <0.05 1.9 <0.002 <0.2 <0.005 25 214 0.0042 <0.01
3/12/06 <0.005 0.00201 0.1 22.1 <0.001 6 2 0.000369 0.00043 0.3 195 0.000017 2.7 26.7 0.00207 21.9 0.02 1.7 0.000061 <0.2 0.0018 25 192 0.0044 0.00609
6/12/06 <0.005 0.00215 0.1 21.2 <0.001 6 <1 0.000739 0.00053 0.2 187 0.000025 2.8 27.8 0.00217 23.4 0.06 1.7 0.000072 <0.2 0.00201 32 194 0.0044 0.00562
9/18/06 <0.005 0.00228 0.1 20.9 <0.001 6 <1 0.000661 0.00029 0.3 196 <0.001 2.6 26.5 0.00235 22.8 <0.05 1.7 0.000093 <0.2 0.00197 24 236 0.0046 0.00258
12/9/06 <0.005 0.00206 0.1 21.1 <0.001 6 <1 0.00089 0.00125 0.3 187 0.00009 2.8 26 0.00223 22.5 0.03 1.7 0.00026 <0.2 0.00148 25 206 0.0044 0.01
3/12/07 <0.005 0.00211 0.1 21.2 <0.001 5 <1 0.000211 0.00055 0.3 6.6 3.62 195 <0.001 2.8 27.2 0.00207 23 0.04 1.8 0.000082 <0.2 0.00196 25 196 0.0044 0.00637
6/25/07 <0.005 0.0021 0.1 21.2 <0.001 5 <1 <0.01 0.00081 0.3 5.9 <3 200 <0.001 2.7 27.9 0.00227 21.7 <0.05 2 0.0001314 <0.2 0.00217 26 208 0.0051 0.00547
9/1/07 <0.005 0.002 0.1 18.8 <0.001 6 <1 <0.01 0.00069 0.3 6.1 3.19 198 <0.001 2.8 24 0.00217 21.7 <0.05 1.9 0.0001147 <0.2 0.00194 28 214 0.0043 0.00537
12/4/07 <0.005 0.00222 0.1 20.1 <0.001 <1 4 0.000253 0.00047 0.3 9.1 6.19 189 <0.001 2.6 22.7 0.00173 19 0.02 1.3 0.0000446 <0.2 0.00138 23 197 0.0043 0.00534
3/25/08 <0.005 <0.003 0.1 22.3 <0.001 6 <1 <0.01 <0.01 0.2 202 <0.001 2.7 25.8 <0.005 21.5 <0.05 1.4 <0.002 0.088 <0.005 21 192GJ 0.0039 <0.01
6/29/08 <0.001GUJ 0.002 0.1 23 <0.001 6 <1 <0.01 <0.01 0.3 8.3 5.73 199 <0.001 3 27 <0.005 22 <0.05 1.38GJ <0.001 0.2 <0.001 25 185GJ 0.0038GJ <0.01
9/22/08 <0.001 <0.003 0.1 23.3 <0.001 6 <1 <0.01 <0.01 0.2 195 <0.001 2.6 25.2 <0.005 19.6 <0.1 1.46GJ <0.001 0.12 <0.005 23 200 0.0039 <0.01
12/22/08 <0.001 <0.003 0.1 20.2 <0.001 5 <1 <0.01 <0.01 0.3 193 <0.001 2.5 22.6 <0.005 18 0.05GJ 1.2 <0.001 0.22 <0.005 22 208 0.0041GJ <0.01
2/8/09 <0.005 <0.003 0.1 22GJ <0.001 5 <1 <0.01 <0.01 0.3 194 <0.001 3 24GJ <0.005 18GJ <0.05 1.4 <0.002 0.15 <0.005 24 200 0.004 0.01
4/12/09 <0.005 <0.003 0.1 20 <0.001 6 2 <0.01 <0.01 0.3 196 <0.001 3GJ 22 <0.005 20GJ <0.05GJ 1.3 <0.002 0.12 <0.005 20 204 0.0038 <0.01
8/24/09 <0.005 <0.003 0.1 21 <0.001 4 6 <0.01 <0.01 0.3 192GJ <0.001 3 23 <0.005 20 <0.05 1.4 <0.002 0.54 <0.005 24 198 0.0039 <0.01
8/25/09 <0.0000083 0.0018 0.12 21 <0.000019 6.8GR <20 0.0044 0.0013 0.21GR 5.3GR 170 <0.0000081 3 23 0.0018 19 0.031GR 1.4 0.00026 0.24GR 0.0017 21GR 210 0.0039 0.015
10/18/09 <0.005 <0.003 0.1 22 <0.001 7 <1 <0.01 <0.01 0.3 205GJ <0.001 3 25 <0.005 20 <0.05 1.4 <0.002 0.08 <0.005 22 213 0.0039 <0.01
2/1/10 <0.005GR <0.003GR 0.1GR 21GR <0.001GR 5GR <1GR <0.01GR <0.01GR 0.2GR 215GR <0.001GR 2GR 23GR <0.005GR 19GR <0.05GR 1.5GR <0.002GR 0.17 <0.005GR 21GR 178GR 0.0041GR <0.01GR
3/22/10 <0.005 <0.003 0.1 21 <0.001 6 <1 <0.01 <0.01 0.2 214GJ <0.001 3 23 <0.005 20 <0.05 1.4 <0.002 <0.005 21 187 0.004 <0.01
4/12/10 <0.005 <0.003 0.1 22 <0.001 5 <1 <0.01 <0.01 0.2 214GR <0.001 3 24 <0.005 21 <0.05 1.4 <0.002 0.33 <0.005 21 195 0.004 <0.01
8/17/10 <0.00003 0.002 0.11 20 <0.000082 6 <20GJ <0.002 0.0016 0.27 4.3 <3 170GJ 0.000015 2.5 23 0.0018 21 <0.1 1.94 0.00025 <0.29GR 0.0031 20 200 0.0042 0.025
10/18/10 <0.00003 0.002 0.12 22 <0.000082 6 <2 <0.002 <0.0015 0.27 5.7 3.20 160 <0.000011 2.8 24 0.0015 20 1.4 0.00018 0.29 0.0038 20 220 0.0037 0.008
1/24/11 <0.00003 0.0022 0.11 21 <0.000082 6.4 <2 <0.002 <0.0015 0.27 6.7 4.40 160 <0.0000046 2.6 23 0.0014 18 <0.1 1.5 <0.000081 0.25 <0.0018 20 200 0.0034 <0.0075
4/11/11 <0.00003 0.0018 0.12 21 <0.000082 6.1 <2 <0.002 <0.0015 0.25 4.6 <3 160 <0.0000046 2.4 24 0.0014 19 <0.1 1.5 0.00013 0.32 <0.0018 20 216 0.004 <0.0075
7/25/11 0.00006 0.002 0.12 21 <0.000037 6.5 <4 <0.0022 <0.002 0.26 5.3 <3 160 0.0000095 2.8 25 0.002 19 <0.1 1.4 0.00004 0.26 <0.0021 20 230 0.0042 <0.0037
10/17/11 <0.000014 0.0017 0.12 20 <0.000037 6.3 <2 <0.0022 0.0029 0.24 7.1 4.46 160 <0.00006 2.6 24 0.0016 19 <0.1 1.5 0.00019 0.31 <0.0021 20 210 0.0039 0.0074
2/13/12 0.00002 0.002 0.11 20 <0.000037 6.4 <2 <0.0022 <0.002 0.21 7.6 5.03 160 <0.00006 2.5 22 0.0022 17 <0.1 1.5 0.00011 0.29 0.003 20 200 0.0038 <0.0037
4/30/12 <0.00003 0.0022 0.11 20 <0.00009 6.2 <2 <0.0015 <0.0006 0.25 5.2 <3 160 <0.00006 2.4 23 0.0016 19GJ <0.1 1.5 <0.00015 0.3GJ 0.0019 19 220 0.0038 <0.0016
7/23/12 0.00014 0.0018 0.12 21 <0.00009 7.7 <4 <0.0015 <0.0006 0.26 4.8 <3 160 <0.00006 3.2 24 0.0019 19 0.052 1.5 <0.00015 0.39 0.0043 20 210 0.0036 <0.0016
10/1/12 <0.00003 0.0018 0.11 20 <0.00009 6.9 <2 <0.0000015 1.8E/06 0.26 5.8 3.63 160 <0.00006 2.8 23 0.0013 18 <0.1 1.3 <0.00015 0.43 0.0028 20 210 0.0032 0.0014
2/19/13 <0.00003 0.0018 0.12 21 <0.00009 6.3 <8 <0.0015 <0.0006 0.27 7.6 5.03 160 <0.00006 2.7 24 0.0016 19 <0.1 1.4 <0.00015 0.27 0.0038 20 210 0.0038 0.0049
5/13/13 <0.00003 0.002 0.12 21 <0.00012 8 <2 <0.0015 <0.001 0.31 5.9 3.73 160 <0.00006 3.2 23 0.0015 18 <0.1 1.5 <0.00015 0.31 <0.003 22 230 0.0032 0.0042
7/15/13 <0.0001 <0.002 0.11 20 <0.0003 6.6 <2 <0.01 <0.01 0.25 7.4 4.96 160 <0.0002 2.6 24 0.0015 18GJ <0.1 1.6 <0.0005 0.31 <0.005 20 220 0.0036 <0.01
11/4/13 <0.0001 <0.002 0.12 20 <0.0003 6.7 <2 <0.01 <0.01 0.26 5.9 3.33 160 <0.0002 2.4 23 0.0014 19 <0.1 1.4 <0.0005 0.33 <0.005 21 210 0.0038 <0.01
2/26/14 <0.00003 0.0023 0.12 21 <0.00012 7 <2 <0.0012 <0.0073 0.24 4.9 <3 160 <0.00006 2.7 23 0.0016 20 0.036 1.5 <0.00015 0.26 <0.0045 22 210 0.004 <0.0052
4/29/14 <0.000037 0.0019 0.12 21 <0.00016 6.5 <2 <0.00067 <0.0011 0.23 5.4 <3 160 <0.00006 2.7 24 0.0018 19 <0.1 1.5 <0.00029 0.32 <0.0042 20 210 0.004 0.007
7/21/14 <0.000037 0.0025 0.11 21 <0.00016 6.6 <2 0.00071 <0.0011 0.23 6.2 3.62 160 <0.00006 2.7 24 0.0018 19 <0.1 1.5 <0.00029 0.33 <0.0042 20 240 0.0038 0.0078
10/27/14 <0.000037 0.0018GJ 0.12 20 <0.00016 6.5 <2 <0.00067 <0.0011 0.23 5.2 <3 160 <0.00006 2.7 23 0.0015 18 <0.1 1.4 <0.00029 0.36 0.011GR 19 210 0.0039 0.0056GJ
10/27/14 0.0021 <0.005 <0.0015
2/23/15 <0.000038 0.0032GR 0.12 21 <0.00018 6.4 <2 <0.0015 <0.0022 0.23 5.2 2.62 160 <0.00006 2.5 24 0.0016 18 <0.1 1.4 <0.00013 0.31 <0.0046 20 200 0.0038 <0.01
2/23/15 <0.002
5/11/15 <0.0001 0.0023 0.12 20 <0.0003 6.7 <2 <0.01 <0.01 0.23 6.5 3.71 160 <0.0002 2.8 24 0.0017 19 <0.1 1.5 <0.0005 0.34 <0.005 20 210 0.0041 <0.01
8/10/15 <0.0001 0.0021 0.12 22 <0.0003 6.5 <2 <0.01 <0.01 0.23 4.4 <3 160 <0.0002 2.9 24 0.0015 20 <0.1 1.5 <0.0005 0.26 <0.005 20 210 0.0041 <0.01
10/19/15 <0.0001 0.0023 0.11 21 <0.0003 7.1 <8 <0.01 <0.01 0.24 7 4.48 160 <0.0002 2.5 22 0.0014 20 <0.1 1.5 <0.0005 0.29 <0.005 21 200 0.0037 <0.01
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12/15/99 <0.01 0.001 0.1 <0.001 12.2 <0.01 <0.01 0.22 <0.001 0.11 0.86 <0.001 <0.001 27.6 189 0.05
3/8/00 <0.005 <0.003 0.1 <0.001 12.3 <0.01 <0.01 0.21 <0.001 <0.05 1.31 <0.002 <0.005 27.3 200 0.02
5/4/00 <0.005 <0.003 0.1 <0.001 12.4 <0.01 <0.01 0.2 <0.001 <0.05 1.2 <0.002 <0.005 24.6 217 0.01
9/27/00 <0.005 <0.003 0.1005 <0.001 11.6 <0.01 <0.01 0.21 <0.001 <0.05 1.35 <0.002 <0.005 26.9 188 <0.01
11/29/00 <0.005 <0.003 0.12 <0.001 12.9 <0.01 <0.01 0.24 <0.001 <0.05 1.19 <0.002 <0.005 25.1 198 <0.01
3/15/01 <0.005 <0.003 0.2 <0.001 12.5 <0.01 <0.01 0.2 <0.001 <0.05 1.11 <0.002 <0.005 32.5 193 0.01
5/18/01 <0.005 <0.003 0.1 <0.001 12.3 <0.01 <0.01 0.21 <0.001 <0.05 1.47 0.002 <0.005 26.2 176 <0.01
9/16/01 <0.005 <0.003 0.1 <0.001 13 <0.01 <0.01 <0.1 <0.001 <0.05 1.4 <0.002 <0.005 32 242 <0.01
3/18/02 <0.005 <0.003 0.102 <0.001 9.17 <0.01 <0.01 0.21 <0.001 <0.05 1.44 <0.002 <0.005 27.1 179 0.0128
10/14/02 <0.005 <0.003 0.1041 <0.001 11.9 <0.01 <0.01 0.221 <0.001 <0.05 1.45 <0.002 <0.005 25.6 203.8 <0.01
4/20/03 <0.005 0.00175 0.0917 <0.001 10.7 0.0004 0.0021 0.2 0.000114 0.0012 0.07 1.4 0.00081 0.0017 28.9 177 0.0022 <0.01
11/30/03 0.00191 0.00185 0.1 0.000106 11.9 0.0007 0.0031 0.2 0.000127 0.0013 <0.05 1.3 0.00057 0.001 30.2 225 0.0032 0.0042
3/23/04 <0.005 0.00186 0.1 22.5 <0.001 11.7 <1 0.0006 0.0026 0.2 173 0.000119 2.3 26.3 0.001 18.6 0.03 1.48 0.00086 <0.2 0.0021 31.3 214 0.0031 0.0053
9/20/04 <0.005 0.00165 0.1 22.2 <0.001 10 <1 0.0002 0.0038 0.2 167 0.000444 3 25.4 0.0009 17.2 0.08 1.25 0.00176 <0.2 0.0027 29 220 0.0028 0.01
11/28/04 <0.005 0.00194 0.1 22 <0.001 13 <1 0.0002 0.002 0.2 165 0.000062 2.3 26.6 0.001 18 <0.05 1.5 0.00045 <0.2 0.0023 29 208 0.003 0.0072
3/20/05 <0.005 0.00181 0.0986 24.1 0.000204 14 <1 <0.01 0.0025 0.2 173 0.00005 2.2 27.1 0.0011 17.6 <0.05 1.4 0.004 <0.2 0.0026 35 232 0.0037 0.0072
6/13/05 0.00017 0.00209 0.1 25 <0.001 14 <1 <0.01 0.0025 0.2 168 0.000113 2.3 28.2 0.001 18.7 <0.05 1.7 0.00083 <0.2 0.0032 38 230 0.0044 0.0072
9/11/05 <0.005 0.00182 0.1 26.7 <0.001 15 <1 <0.01 0.0016 0.2 180 <0.001 2 27.9 0.0011 18.6 0.07 1.7 0.00108 <0.2 0.0034 42 212 0.0046 0.0051
12/13/05 <0.005 <0.003 <0.1 23.2 <0.001 14 <1 <0.01 <0.01 0.2 171 <0.001 2.2 25.6 <0.005 18.8 <0.05 1.7 <0.002 0.4 <0.005 38 254 0.0037 <0.01
3/11/06 <0.005 0.00145 0.0889 25.1 <0.001 13 <1 0.0007 0.0024 0.2 174 <0.001 2.4 26.7 0.0009 18.1 0.08 1.7 0.00148 <0.2 0.0022 36 206 0.0033 0.007
6/11/06 <0.005 0.00188 0.1 22.8 <0.001 13 <1 0.0003 0.0023 0.2 159 0.000025 2.5 25.7 0.001 16.2 <0.05 1.6 0.00095 <0.2 0.0029 41 198 0.0035 0.007
9/19/06 <0.005 0.00194 0.1 24.4 <0.001 12 <1 <0.01 0.0026 0.2 166 <0.001 2.3 26.5 0.001 18.8 <0.05 1.6 0.00117 <0.2 0.0032 35 210 0.0036 0.0079
12/10/06 <0.005 0.00192 0.1 23.8 0.000191 14 <1 0.0003 0.002 0.2 162 0.000088 2.5 26.4 0.0012 19.2 0.02 1.7 0.00101 <0.2 0.0027 37 210 0.0036 0.01
3/11/07 <0.005 0.00179 0.1 24.5 0.000065 12 <1 <0.01 0.0016 0.2 5.2 <3 170 <0.001 2.6 27.4 0.0009 19.2 0.04 1.7 0.00075 <0.2 0.003 33 198 0.0035 0.01
6/25/07 <0.005 0.00194 0.1 23.9 <0.001 12 <1 0.0004 0.0034 0.3 4.6 <3 176 <0.001 2.4 27 0.0011 17.6 <0.05 1.7 0.00072 <0.2 0.003 32 202 0.0034 0.0062
9/2/07 <0.005 0.00176 0.0998 22.4 <0.001 12 <1 0.0005 0.0096 0.2 5 <3 174 <0.001 2.5 24.3 0.001 18.3 <0.05 1.8 0.00166 <0.2 0.0025 33 174 0.0032 0.0051
12/4/07 <0.005 0.00173 0.1 21.1 <0.001 13 2 <0.01 0.01 0.2 7.3 4.86 163 <0.001 2.3 23.2 0.0011 17 0.06 1.6 0.00075 <0.2 0.0029 34 206 0.0036 0.0062
3/25/08 <0.005 <0.003 <0.1 23.4 <0.001 14 <1 <0.01 <0.01 0.2 171 <0.001 2.4 27.1 <0.005 19.3 <0.05 1.8 <0.002 /0.18 <0.005 35 203GJ 0.0035 <0.01
6/30/08 <0.001GJ 0.001 0.1 24 <0.001 12 <1 <0.01 <0.01 0.2 5.4 3.44 174 <0.001 2 26 <0.005 18 <0.05 1.57GJ 0.001 /0.1 0.001 32 188 0.0029GJ 0.02
9/22/08 <0.001 <0.003 <0.1 24.3 <0.001 13 <1 <0.01 <0.01 0.2 161 <0.001 2.4 28.3 <0.005 17.8 <0.1 2 <0.001 0.04 <0.005 39 218 0.0036 <0.01
12/16/08 <0.001 <0.003 <0.1 22.5 <0.001 12 <1 <0.01 <0.01 0.2 163 <0.001 2.4 25.2 <0.005 17 <0.05 2 <0.001 <0.07 <0.005 34 210 0.0031 <0.01
2/8/09 <0.005 <0.003 <0.1 20/J <0.001 13 <1 <0.01 <0.01 0.2 160 <0.001 2 23GJ <0.005 17GJ <0.05 1.9 <0.002 0.22 <0.005 40 213 0.0034 0.02
4/12/09 <0.005 <0.003 <0.1 21 <0.001 13 <1 <0.01 <0.01 0.2 172 <0.001 2GJ 23 <0.005 18GJ <0.05 1.8 <0.002 0.25 <0.005 32 214 0.003 <0.01
8/24/09 <0.005 <0.003 0.1 22 <0.001 12 3 <0.01 <0.01 0.2 165GJ <0.001 3 24 <0.005 17 <0.05 2 <0.002 0.55 <0.005 36 192 0.0035 <0.01
12/7/09 <0.005 <0.003 <0.1 21 <0.001 13 <1 <0.01 <0.01 0.2 172GJ <0.001 2 23 <0.005 17 <0.05 2.1 <0.002 0.12 <0.005 36 231 0.0034GJ <0.01
2/1/10 <0.005GR <0.003GR <0.1GR 20GR <0.001GR 12GR <1GR <0.01GR <0.01GR 0.2GR 179GR <0.001GR 2GR 22GR <0.005GR 16GR <0.05GR 1.8GR <0.002GR 0.06 <0.005GR 32GR 135GR 0.0032GR <0.01GR
3/22/10 <0.005 <0.003 <0.1 21 <0.001 13 <1 <0.01 <0.01 0.2 185GJ <0.001 3 23 <0.005 18 <0.05 1.8 <0.002 <0.005 28 193 0.0031 <0.01
4/12/10 <0.005 <0.003 0.1 23 <0.001 12 <1 <0.01 <0.01 0.2 186GR <0.001 3 26 <0.005 18 <0.05 1.8 <0.002 0.21 <0.005 30 205 0.0031 <0.01
8/17/10 <0.00003 0.0016 0.093 20 <0.000082 13 <20GJ <0.002 0.0017 0.22 2.9 <3 140GJ 0.000044 2.5 23 0.0009 18 <0.1 1.9 0.00034 <0.46GR <0.0018 29 210 0.0028 0.0088
10/18/10 <0.00003 0.0016 0.098 22 <0.000082 13 <2 <0.002 <0.0015 0.21 3.2 <3 140 <0.000011 2.7 24 0.0009 18 1.9 0.00027 0.25 0.0037 30 210 0.003 <0.0075
1/24/11 <0.00003 0.0015 0.095 21 <0.000082 13 <2 <0.002 <0.0015 0.22 4 <3 140 <0.0000046 2.5 23 0.0013 16 <0.1 1.8 0.00045 0.25 0.0041 27 200 0.0028 0.022
4/11/11 <0.00003 0.0014 0.099 21 <0.000082 14 <2 <0.002 <0.0015 0.19 3.4 <3 130 <0.0000046 2.1 25 0.001 17 0.027 2.1 0.00033 0.47 0.004 34 230 0.0034 0.016
7/25/11 0.00002 0.0017 0.093 21 <0.000037 14 <4 <0.0022 0.0023 0.17 5.6 3.43 140 <0.0000046 2.5 25 0.001 17 0.017 1.9 0.0003 0.24 0.0075 30 220 0.0032 0.014
10/17/11 <0.000014 0.0017 0.1 21 0.00007 14 <2 <0.0022 <0.002 0.18 3.1 <3 130 <0.00006 2.2 25 0.0009 16 <0.1 2.2 0.0008 0.19 0.0033 33 220 0.0037 0.019
2/13/12 0.00003 0.0015 0.098 20 <0.000037 13 <2 <0.0022 <0.002 0.18 3.7 <3 140 <0.00006 2.1 22 0.0012 15 <0.1 1.9 0.00025 0.25 0.0021 29 210 0.0029 0.0051
4/30/12 <0.00003 0.0015 0.097 21 <0.00009 13 <2 <0.0015 0.0007 0.2 3.9 <3 140 <0.00006 2.1 24 0.0011 17 <0.1 1.9 0.00096 0.26GJ <0.0015 28 210 0.003 0.0039
7/23/12 <0.00003 0.0014 0.1 21 <0.00009 14 <4 <0.0015 0.003 0.22 4 <3 140 <0.00006 2.1 24 0.0013 17 0.056 2 <0.00015 0.27 0.0054 30 210 0.0028 0.0038
10/1/12 <0.00003 0.0016 0.096 20 <0.00009 13 <2 <0.00000150.0014 0.21 4.4 <3 130 <0.00006 2.1 23 0.0011 16 0.034 1.8 0.0002 0.24 0.0016 29 210 0.0027 0.003
2/19/13 <0.00003 0.0015 0.1 22 <0.00009 13 <8 <0.0015 0.0027 0.23 7.1 5.14 140 <0.00006 2.4 25 0.0012 17 <0.1 1.9 0.00023 0.21 0.0036 30 210 0.0029 0.0023
5/13/13 <0.00003 0.0015 0.1 22 <0.00012 15 <2 <0.0015 <0.001 0.26 3.6 <3 130 <0.00006 2.8 24 0.0007 16 <0.1 2.2 <0.00015 0.24 0.0034 33 230 0.0026 0.0025
7/15/13 <0.0001 <0.002 0.1 21 <0.0003 14 <2 <0.01 <0.01 0.18 5.1 3.14 130 <0.0002 2.4 25 0.001 16 <0.1 2.1 <0.0005 0.26 0.0057 30 220 0.0029 <0.01
7/15/13 4 <3 <0.005 0.0032
11/4/13 <0.0001 <0.002 <0.1 19 <0.0003 14 <2 <0.01 <0.01 0.19 3.6 <3 140 <0.0002 2 23 0.0011 16 <0.1 1.8 <0.0005 0.34 0.0059 30 220 0.0027 <0.01
2/24/14 <0.00003 0.0015 0.11 20 <0.00012 14 <2 <0.0012 <0.0073 0.19 4.3 <3 130 <0.00006 2.3 23 0.0009 18 0.05 2 0.00029 0.27 <0.0045 31 200 0.0028 <0.0052
4/29/14 <0.000037 0.0015 0.11 21 <0.00016 13 <2 <0.00067 <0.0011 0.18 3.6 <3 130 <0.00006 2.4 25 0.0012 17 0.055 2 <0.00029 <0.103 <0.0042 30 210 0.003 <0.0015
7/21/14 <0.000037 0.0012 0.098 21 <0.00016 14 <2 0.0008 0.0025 0.16 4.9 <3 130 <0.00006 2.4 24 0.001 16 0.03 1.9 <0.00029 0.33 <0.0042 30 220 0.003 0.0019
10/27/14 <0.000037 0.0012 0.092 20 <0.00016 15 <2 <0.00067 <0.0011 0.16 4.9 <3 130 <0.00006 2.3 23 0.0009 15 0.13 2.1 <0.00029 0.28 0.0078 33 220 0.0031 <0.0015
2/23/15 <0.000038 <0.002GR <0.1 21 <0.00018 15 <2 <0.0015 <0.0022 0.18 4.2 2.02 130 <0.00006 2 25 <0.001 16 0.45 2 0.00092 0.31 0.0079 33 210 0.0032 <0.01


<0.002
5/11/15 <0.0001 <0.002 0.1 21 <0.0003 14 <2 <0.01 <0.01 0.17 4.1 <3 130 <0.0002 2.4 25 0.0012 16 <0.1 1.7 0.00096 0.26 <0.005 32 210 0.0034 <0.01
8/10/15 <0.0001 <0.002 <0.1 21 <0.0003 14 <2 <0.01 <0.01 0.16 3.7 1.46 130 <0.0002 2.5 24 0.0014 17 <0.1 2.1 <0.0005 0.26 <0.005 30 210 0.0033 <0.01
10/19/15 <0.0001 <0.002 <0.1 21 <0.0003 16 <8 <0.01 <0.01 0.18 6.3 4.19 130 <0.0002 2.2 23 <0.001 18 0.18 2.1 <0.0005 0.25 <0.005 35 210 0.0031 <0.01
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Date Ag-(mg/L)


As-


(mg/L)


Ba-


(mg/L)


Ca-


(mg/L) Cd-(mg/L) Cl-(mg/L)


CO3-


(mg/L) Cr-(mg/L)


Cu-
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Gross-
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(pCi/L)
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Mg-
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Mo-


(mg/L)


Na-
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NH3-as-N-


(mg/L)


NO3+NO2-


as-N-(mg/L) Pb-(mg/L)


RaG226-


(pCi/L)


Se-


(mg/L)


SO4-


(mg/L)
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(mg/L)


Unat-


(mg/L)


Zn-


(mg/L)


3/16/92 <0.01 0.001 0.05 0.018 0.01 <0.0002 <0.02 1.2 <0.002 0.0014
3/4/98 <0.001 0.002 0.107 <0.001 5.3 <1 <0.001 <0.001 0.24 187 <0.001 2.2 23.2 20.5 <0.05 1.38 <0.001 1.8 0.003 23.1 0.0038 0.032
9/8/02 <0.005 <0.003 0.1158 <0.001 5.56 <0.01 <0.01 0.215 <0.001 0.06 1.44 <0.002 <0.005 23.8 222.6 0.0037 <0.01
4/26/03 <0.005 0.00143 0.1 <0.001 6 0.00061 0.00038 0.2 0.000066 0.00123 0.1 1.4 0.000241 0.00156 26.4 171 0.0032 0.00893
11/30/03 0.002238 0.00171 0.1 <0.001 6.3 0.00107 0.00075 0.2 0.00005 0.00127 <0.05 1.7 0.000272 <0.005 23 225 0.0033 0.01
3/23/04 <0.005 0.00152 0.1 22.2 <0.001 5.6 <1 0.00099 0.0007 0.2 188 0.000092 2.4 24.3 0.00112 21.3 0.05 1.48 0.00038 <0.2 0.00213 24.2 212 0.0036 0.00402
9/21/04 <0.005 0.00123 0.1 21 <0.001 5 <1 0.00051 0.00014 0.2 180 0.000324 1.9 23.4 0.00117 18.5 0.03 1.35 0.000282 0.5 0.00223 23 204 0.0027 <0.01
11/7/04 <0.005 0.00155 0.1 22.1 <0.001 4 <1 0.0005 0.00055 0.2 190 <0.001 2.5 25.2 0.00163 21.3 <0.05 1.3 0.000112 <0.2 0.00241 22 189 0.0029 <0.01
3/20/05 <0.005 0.00155 0.1 20.9 <0.001 6 <1 0.00037 0.00037 0.2 185 0.000018 2.1 24.1 0.00125 19.4 <0.05 1.4 0.000066 <0.2 0.00187 22 211 0.0029 0.00316
6/12/05 0.00004 0.00112 0.1 21.2 <0.001 6 <1 <0.01 0.00032 0.2 180 0.00007 1.6 24 0.00123 20.2 <0.05 1.5 0.00007 0.2 0.00186 23 188 0.0031 0.00319
9/11/05 <0.005 0.00155 0.1 20.6 <0.001 6 <1 <0.01 0.00019 0.2 189 <0.001 1.9 23.8 0.0013 20 0.04 1.5 0.000138 <0.2 0.00208 23 170 0.0031 0.00148
12/12/05 <0.005 <0.003 0.1 19.9 <0.001 4 <1 <0.01 <0.01 0.2 186 <0.001 2.1 22.2 <0.005 19.3 <0.05 1.4 <0.002 <0.2 <0.005 23 215 0.0029 <0.01
3/11/06 <0.005 0.00148 0.1 21.3 <0.001 6 <1 0.00112 0.00099 0.2 186 <0.001 2.3 24.6 0.00126 20.1 0.03 1.4 0.000126 <0.2 0.00201 24 180 0.0031 0.00239
6/11/06 <0.005 0.00156 0.1 18.4 <0.001 6 <1 0.00055 0.00037 0.2 173 <0.001 2.5 22.1 0.00125 18.1 0.02 1.3 0.000123 <0.2 0.00208 30 178 0.003 0.00317
9/19/06 <0.005 0.00164 0.1 21.3 <0.001 4 <1 <0.01 0.00025 0.2 177 <0.001 2.2 24.4 0.00121 20.5 0.03 1.4 0.000108 <0.2 0.00179 24 184 0.0032 0.00247
12/9/06 <0.005 0.00152 0.1 21.1 <0.001 6 <1 0.0006 0.00056 0.3 182 0.000057 2.4 24.4 0.00138 20.8 0.02 1.4 0.000164 <0.2 0.00143 24 194 0.0033 0.004
3/12/07 <0.005 0.00171 0.1 21.4 <0.001 5 <1 <0.01 0.0003 0.2 5.8 3.70 185 0.00083 2.5 25.3 0.00125 21 0.02 1.4 0.00011 <0.2 0.00201 24 178 0.0031 0.00404
6/24/07 <0.005 0.00152 0.1 21 <0.001 3 <1 <0.01 0.00039 0.3 5.3 3.20 189 <0.001 2.4 24.8 0.00127 19.7 <0.05 1.5 0.0001278 <0.2 0.00203 24 188 0.0031 0.00334
9/1/07 <0.005 0.00154 0.1 19.7 <0.001 6 <1 <0.01 0.00046 0.3 4.9 <3 184 <0.001 2.5 22.8 0.00119 19.8 <0.05 1.6 0.001106 <0.2 0.00199 25 180 0.003 0.00374
12/3/07 <0.005 0.00154 0.1 19 <0.001 5 <1 <0.01 0.0003 0.2 5.7 3.53 183 <0.001 2.3 21.5 0.00133 18.3 0.03 1.4 0.0001097 0.5 0.00205 25 185 0.0032 0.00236
3/25/08 <0.005 <0.003 0.1GJ 21.3 <0.001 5 <1 <0.01 <0.01 0.2 189 <0.001 2.4 24.4 <0.005 21.2 <0.05 1.5 <0.002 /0.011 <0.005 26 110GR 0.0034 <0.01
6/29/08 <0.001GJ 0.001 0.1GJ 21 <0.001 6 <1 <0.01 <0.01 0.2 6.6 4.16 183 <0.001 3 24 <0.005 22 <0.05 1.43GJ <0.001 0 0.001 24 181 0.0036GJ <0.01
9/23/08 <0.001 <0.003 0.1 22.6 <0.001 6 <1 <0.01 <0.01 0.2 182 <0.001 2.2 24.8 <0.005 19.4 <0.1 1.49GJ <0.001 0.16 <0.005 25 192 0.0032 <0.01
12/16/08 <0.001 <0.003 0.1GJ 21.9 <0.001 7 <1 <0.01 <0.01 0.2 182 <0.001 2.3 24.4 <0.005 19 0.05 1.7 <0.001 <0.11J <0.005 22 200 0.0037 <0.01
2/8/09 <0.005 <0.003 0.1 21GJ <0.001 6 <1 <0.01 <0.01 0.2 179 <0.001 2 22/J <0.005 20/J <0.05 1.4 <0.002 0.16 <0.005 25 186 0.0037 <0.01
4/12/09 <0.005 <0.003 0.1 19 <0.001 5 <1 <0.01 <0.01 0.2 186 <0.001 2/J 21 <0.005 19/J <0.05 1.4 <0.002 0.13 <0.005 23 202 0.0032 <0.01
8/24/09 <0.005 <0.003 0.1 20 <0.001 5 5 <0.01 <0.01 0.2 182GJ <0.001 2 22 <0.005 18 <0.05 1.4 <0.002 0.3 <0.005 26 190 0.0033 <0.01
10/18/09 <0.005 <0.003 0.1 20 <0.001 7 <1 <0.01 <0.01 0.2 194GJ <0.001 2 21 <0.005 18 <0.05 1.4 <0.002 0.04 <0.005 22 182 0.0029 <0.01
2/1/10 <0.005GR <0.003GR 0.1GR 21GR <0.001GR 5GR <1GR <0.01GR <0.01GR 0.2GR 199GR <0.001GR 2GR 22GR <0.005GR 20GR <0.05GR 1.4GR <0.002GR 0.2 <0.005GR 23GR 126GR 0.003GR <0.01GR


3/22/10 <0.005 <0.003 0.1 20 <0.001 6 <1 <0.01 <0.01 0.2 199GJ <0.001 2 22 <0.005 19 <0.05 1.4 <0.002 <0.005 22 190 0.0029 <0.01
4/12/10 <0.005 <0.003 0.1 22 <0.001 6 <1 <0.01 <0.01 0.2 202GR <0.001 2 24 <0.005 20 <0.05 1.5 <0.002 0.18 <0.005 22 205 0.003 <0.01
8/17/10 <0.00003 0.0013 0.1 19 <0.000082 5.6 <20GJ <0.002 0.0016 0.23 3.1 <3 160GJ 0.000046 2.1 22 0.0012 20 <0.1 1.5 0.00027 <0.14/R <0.0018 21 190 0.0027 0.0095
10/18/10 <0.00003 0.0013 0.1 20 <0.000082 5.7 <2 <0.002 <0.0015 0.22 4.6 <3 150 <0.000011 2.4 22 0.0012 20 1.5 0.00021 0.207 0.0025 22 190 0.0037 <0.0075
1/24/11 <0.00003 0.0014 0.11 20 0.0001 6.1 <2 <0.002 <0.0015 0.22 5.6 3.70 150 <0.0000046 2.3 22 0.0011 18 <0.1 1.4 0.00014 0.28 0.0024 21 200 0.0028 <0.0075
4/11/11 <0.00003 0.0015 0.11 20 <0.000082 5.8 <2 <0.002 <0.0015 0.21 4.1 <3 150 <0.0000046 2 23 0.0012 18 <0.1 1.5 0.0001 0.35 <0.0018 22 200 0.0031 <0.0075
7/25/11 0.00003 0.0015 0.11 20 <0.000037 6 <4 <0.0022 <0.002 0.18 3.8 <3 150 <0.0000046 2.4 23 0.0012 18 <0.1 1.3 0.00024 0.22 0.0028 21 210 0.0029 0.008
10/17/11 <0.000014 0.0015 0.11 20 <0.000037 6 <2 <0.0022 <0.002 0.21 5.1 <3 150 <0.00006 2.2 23 0.0013 18 <0.1 1.5 0.00032 0.26 0.0055 22 190 0.0034 0.005
2/13/12 <0.000014 0.049 0.1 19 <0.000037 6.1 <2 <0.0022 <0.002 0.2 5 <3 150 <0.00006 2.2 21 0.0012 17 <0.1 1.5 0.00012 0.215 0.0057 22 200 0.0038 <0.0037
4/30/12 <0.00003 0.001GR 0.1 20 <0.00009 5.8 <2 <0.0015 <0.0006 0.21 5.1 <3 150 <0.00006 2.1 22 0.0012 19 <0.1 1.5 <0.00015 0.26GJ 0.0042 21 200 0.004 <0.0016
7/23/12 <0.00003 0.0012 0.11 20 <0.00009 6.2 <4 <0.0015 <0.0006 0.26 4.9 <3 150 <0.00006 2.1 22 0.0013 19 0.043 1.5 <0.00015 0.35 0.0021 22 180 0.0038 <0.0016
10/1/12 <0.00003 0.0013 0.1 19 <0.00009 6.3 <2 6.2E/05 0.00074 0.23 3 <3 150 <0.00006 2.1 21 0.00094 18 <0.1 1.4 <0.00015 0.24 0.00057 23 210 0.0036 0.0015
2/19/13 <0.00003 0.0013 0.11 20 <0.00009 5.9 <8 <0.0015 0.0015 0.23 7.1 4.60 150 <0.00006 2.3 23 0.0014 19 0.034 1.5 0.00025 0.213 <0.0015 23 200 0.0037 0.018
5/13/13 <0.00003 0.0014 0.11 21 <0.00012 7.2 <2 <0.0015 <0.001 0.28 5.2 <3 150 <0.00006 2.7 22 0.001 19 <0.1 1.7 <0.00015 0.222 <0.003 24 200 0.0036 <0.0016
7/15/13 <0.0001 <0.002 0.11 20 <0.0003 6.3 <2 <0.01 <0.01 0.21 5.7 3.20 150 <0.0002 2.5 23 0.0011 18 <0.1 1.6 <0.0005 0.3 <0.005 21 200 0.0037 <0.01
11/4/13 <0.0001 <0.002 0.11 19 <0.0003 6.3 <2 <0.01 <0.01 0.21 5.9 3.19 150 <0.0002 2.2 22 0.001 19 <0.1 1.4 <0.0005 0.33 <0.005 22 210 0.004 0.01
2/24/14 <0.00003 0.0016 0.11 20 <0.00012 6.5 <2 <0.0012 <0.0073 0.2 3.9 <3 150 <0.00006 2.4 21 0.001 21 0.046 1.7 0.00039 0.29 <0.0045 23 200 0.0038 <0.0052
4/28/14 <0.000037 0.0017 0.11 20 <0.00016 6.1 <2 <0.00067 <0.0011 0.21 5.4 <3 150 <0.00006 2.6 22 0.0014 20 0.031 1.5 <0.00029 0.19 <0.0042 22 200 0.0047 0.013
4/28/14 <0.000037 0.002 0.11 21 <0.00016 5.4 <2 <0.00067 <0.0011 0.19 4.6 <3 150 <0.00006 2.7 22 0.0014 20 <0.1 1.5 <0.00029 0.24 <0.0042 19 200 0.0044 0.0039
4/28/14 <0.000037 0.0015 0.11 20 <0.00016 5.7 <2 <0.00067 <0.0011 0.2 5 <3 150 <0.00006 2.7 23 0.0014 20 <0.1 1.5 <0.00029 0.24 <0.0042 20 200 0.0044 0.0039
7/21/14 <0.000037 0.0014 0.1 20 <0.00016 6.4 <2 0.00083 0.0012 0.2 4.5 <3 150 <0.00006 2.5 22 0.0012 19 <0.1 1.4 0.00033 0.18 <0.0042 22 220 0.0039 0.01
10/27/14 <0.000037 0.0015 0.11 20 <0.00016 6.3 <2 <0.00067 <0.0011 0.2 4.6 <3 150 <0.00006 2.4 21 0.0014 17 <0.1 1.5 0.00035 0.22 <0.0042 22 200 0.0039 0.018
2/23/15 <0.000038 <0.002GR 0.11 20 <0.00018 6.1 <2 <0.0015 <0.0022 0.19 6 3.76 150 <0.00006 2 22 0.0011 17 <0.1 1.4 <0.0005 0.27 <0.0046 21 200 0.0033 0.011
2/23/15 <0.002
5/11/15 <0.0001 <0.002 0.11 20 <0.0003 6.3 <2 <0.01 <0.01 0.19 4.8 <3 150 <0.0002 2.4 22 0.0018 19 <0.1 1.5 <0.0005 0.27 <0.005 22 200 0.0035 0.013
8/10/15 <0.0001 <0.002 0.11 20 <0.0003 6.3 <2 <0.01 <0.01 0.18 4 1.42 150 <0.0002 2.5 22 0.0015 19 <0.1 1.5 <0.0005 0.26 <0.005 22 210 0.0038 0.023
10/19/15 <0.0001 <0.002 0.10 20 <0.0003 6.7 <8 <0.01 <0.01 0.2 6.2 3.68 150 <0.0002 2.2 20 0.0011 20 <0.1 1.4 <0.0005 0.24 <0.005 23 180 0.0037 <0.01
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3/16/92 <0.01 0.027 0.18 0.009 <0.01 0.0002 <0.02 1.4 <0.002 0.0281
8/28/92 0.04 5 0.5 <0.002 0.0251
3/4/98 <0.001 0.036 0.112 <0.001 13.5 3.2 0.001 0.008 0.74 246 <0.001 2.5 7.9 105 <0.05 2.06 <0.001 1.8 0.005 50.2 0.029 0.027
4/26/03 <0.005 0.03 0.2 0.000088 14.6 0.000787 0.00099 0.7 0.000045 0.00098 0.09 2.1 0.003 0.00445 60.2 328 0.0263 0.04
11/30/03 <0.005 0.031 0.2 0.00033 16.1 0.00125 0.0014 0.6 0.00004 0.00128 <0.05 2.1 0.00046 0.00325 60.5 383 0.0272 0.2
3/23/04 <0.005 0.029 0.2 12.1 <0.001 16 <1 0.000806 0.00086 0.6 246 0.000103 2.6 8.9 0.00089 110 0.04 2.15 0.000161 <0.2 0.00408 56.1 354 0.0249 0.00459
9/21/04 <0.005 0.023 0.2 12 <0.001 16 <1 0.000233 0.00063 0.7 237 0.000159 2.1 8.6 0.00091 99.9 0.03 1.91 0.000294 0.5 0.0046 65 358 0.0225 0.01
11/7/04 <0.005 0.022 0.2 13 <0.001 16 <1 0.000156 0.00089 0.8 260 0.000021 2.8 9.4 0.00123 113 <0.05 2.1 0.00125 <0.2 0.00395 65 348 0.0245 <0.01
3/21/05 <0.005 0.021 0.1 12.4 <0.001 17 <1 <0.01 0.00051 0.7 246 0.000008 2.4 9 0.001 104 <0.05 2 <0.002 <0.2 0.00403 60 364 0.0236 0.00311
6/12/05 <0.005 0.025 0.1 11.9 <0.001 17 <1 <0.01 <0.01 0.5 236 0.000055 1.9 8.8 0.00093 107 0.05 2.2 0.00003 <0.2 0.00387 58 342 0.0235 <0.01
9/11/05 <0.005 0.02 0.2 12 <0.001 19 <1 <0.01 0.00028 0.6 246 <0.001 2.2 8.9 0.00097 107 0.06 2.2 <0.002 <0.2 0.00431 65 318 0.0253 0.00132
12/13/05 <0.005 0.026 0.1 11.3 <0.001 24 3 <0.01 <0.01 0.7 230 <0.001 2.6 8.4 <0.005 107 <0.05 2.1 <0.002 <0.2 <0.005 66 376 0.0231 <0.01
3/11/06 <0.005 0.027 0.2 14 <0.001 30 3 0.00151 0.00039 0.7 232 <0.001 2.8 10.1 0.00087 111 0.02 2.1 0.00002 <0.2 0.00421 69 352 0.0232 0.0013
6/11/06 <0.005 0.025 0.2 11.7 <0.001 34 <1 0.00076 0.00047 0.6 215 <0.001 2.9 9.2 0.00085 116 0.04 2.1 0.00003 <0.2 0.00442 67 352 0.0242 0.00251
9/20/06 <0.005 0.028 0.2 14.3 <0.001 39 <1 0.00039 0.00046 0.6 227 <0.001 2.8 10.6 0.00089 119 0.02 2.2 0.000054 <0.2 0.00481 65 370 0.0263 0.00247
12/8/06 <0.005 0.025 0.2 13.6 0.000175 39 <1 0.000785 0.00058 0.8 227 0.000049 2.9 10.3 0.0011 116 0.03 2.1 0.000073 <0.2 0.00348 63 376 0.0257 0.00304
3/11/07 <0.005 0.025 0.2 13.9 <0.001 35 <1 0.000316 0.00059 0.7 11.9 <3 237 <0.001 3.1 10.6 0.00093 117 <0.05 2.2 0.000045 <0.2 0.00419 59 360 0.0251 0.00448
6/24/07 <0.005 0.025 0.2 14.5 <0.001 42 <1 <0.01 0.00041 0.7 13.4 <3 237 <0.001 2.8 10.8 0.00095 117 <0.05 2.4 0.0000383 0.4 0.00435 66 374 0.025 0.00188
9/1/07 <0.005 0.026 0.2 13.2 <0.001 43 <1 <0.01 0.00045 0.7 14.2 <3 238 <0.001 3.1 9.7 0.00084 120 <0.05 2.3 0.0001511 <0.2 0.00415 69 372 0.024 0.00232
12/4/07 <0.005 0.026 0.07726 13.9 4.83E/05 44 <1 <0.01 0.0022 0.6 17.2 <3 235 <0.001 2.9 9.7 0.00114 121 0.02 2.5 0.0002338 <0.2 0.00354 67 380 0.0259 0.0037
3/26/08 <0.005 0.025 0.2GJ 14.2 <0.001 44 <1 <0.01 <0.01 0.6 246 <0.001 3 10.8 <0.005 121 <0.05 2.2 <0.002 0.058 <0.005 70 384GJ 0.0245 <0.01
6/30/08 <0.001GJ 0.024 0.2GJ 15 <0.001 43 <1 <0.01 <0.01 0.7 28.1 11.11 242 <0.001 3 11 <0.005 124 <0.05 1.16GJ <0.001 0 0.004 72 360 0.0251GJ <0.01
9/24/08 <0.001 0.019 0.2 15.6 <0.001 45 1 <0.01 <0.01 0.6 233 <0.001 2.9 11.2 <0.005 128 <0.1 2.3GJ <0.001 /0.04 <0.005 70 401 0.0251 <0.01
12/15/08 <0.001 0.024GJ 0.2 15.7 <0.001 47 <1 <0.01 <0.01 0.6 233 <0.001 3 11 <0.005 126 <0.05 2.4 <0.001 <0.06 <0.005 69 410GJ 0.0229 <0.01
2/9/09 <0.005 0.024 0.2 14GJ <0.001 39 <1 <0.01 <0.01 0.7 236 <0.001 2 10GJ <0.005 118GJ <0.05 2.3 <0.002 0.14 <0.005 74 404 0.024 <0.01
4/13/09 <0.005 0.024 0.2 14 <0.001 46 2 <0.01 <0.01 0.7 238 <0.001 3/J 10 <0.005 118GJ <0.05 2.2 <0.002 0.13 <0.005 69 405 0.0232 <0.01
8/24/09 <0.005 0.019 0.2 26 <0.001 41 <1 <0.01 <0.01 0.6 228GJ <0.001 3 17 <0.005 112 <0.05 2.2 <0.002 0.38 0.013GJ 144 444 0.0225 <0.01
10/18/09 <0.005 0.02 0.2 19 <0.001 48 <1 <0.01 <0.01 0.6 242GJ <0.001 3 13 <0.005 118 <0.05 2.2 <0.002 0.04 0.008 103 436 0.0232 <0.01
2/1/10 <0.005GR 0.024GR 0.2GR 18GR <0.001GR 42GR <1GR <0.01GR <0.01GR 0.6GR 254GR <0.001GR 3GR 12GR <0.005GR 130GR <0.05GR 2.2GR <0.002GR 0.04 0.006GR 91GR 342GR 0.0264GR <0.01GR


3/22/10 <0.005 0.023 0.2 20 <0.001 43 <1 <0.01 <0.01 0.6 245GJ <0.001 3 14 <0.005 116 <0.05 2.1 <0.002 0.01 116 452 0.0246 <0.01
4/12/10 <0.005 0.02 0.1 21 <0.001 41 <1 <0.01 <0.01 0.6 250GR <0.001 3 14 <0.005 145 <0.05 2.2 <0.002 0.22 0.01 114 424 0.0234 <0.01
8/30/10 <0.00003 0.018 0.14 25 <0.000082 38 <20GJ <0.002 <0.0015 0.57 9.5 <3 180GJ <0.000011 4.5 18 0.0019 100 <0.1 1.9 0.0001 <0.17GR 0.015 140 460 0.022 0.018
10/18/10 <0.00003 0.018 0.14 26 <0.000082 37 <2 <0.002 <0.0015 0.53 16.7 3.16 180 <0.000011 4.5 17 0.0018 110 1.8 <0.000081 0.176 0.014 150 450 0.02 <0.0075
1/24/11 <0.00003 0.016 0.11 22 <0.000082 39 <2 <0.002 <0.0015 0.59 10.2 <3 180 0.000014 4.1 15 0.0018 110 <0.1 1.6 <0.000081 0.159 0.011 120 440 0.02 <0.0075
4/11/11 <0.00003 0.014 0.11 23 <0.000082 32 <2 <0.002 <0.0015 0.49 7.4 <3 170 <0.0000046 4 17 0.0013 98 <0.1 1.3 0.00011 0.173 0.015 140 460 0.019 <0.0075
7/25/11 0.00002 0.011 0.088 28 0.0001 28 <4 <0.0022 <0.002 0.36 6.5 <3 150 0.0000086 4.6 21 0.001 90 <0.1 1.5 0.00004 <0.057 0.016 160 450 0.017 <0.0037
10/17/11 <0.000014 0.014 0.088 29 0.00008 29 <2 <0.0022 <0.002 0.4 7.7 <3 160 <0.00006 4.3 21 0.0012 83 <0.1 1.7 0.00005 <0.105 0.019 150 430 0.018 <0.0037
2/13/12 <0.000014 0.014 0.087 28 <0.000037 29 <2 <0.0022 <0.002 0.42 9.9 <3 160 <0.00006 4.2 19 0.0011 76 <0.1 1.6 <0.000036 0.159 0.014 140 420 0.016 <0.0037
4/30/12 <0.00003 0.013 0.078 28 <0.00009 26 <2 <0.0015 <0.0006 0.39 14.9 4.75 150 <0.00006 3.9 19 0.0012 77 <0.1 1.6 0.00034 0.22GJ 0.014 130 410 0.015 <0.0016
7/23/12 <0.00003 0.012 0.075 31 <0.00009 26 <4 0.0018 <0.0006 0.43 7.1 <3 150 <0.00006 3.7 20 0.0016 75 0.067 1.7 <0.00015 0.2 0.014 130 390 0.014 0.0037
10/1/12 <0.00003 0.014 0.081 27 <0.00009 30 <2 <0.0000015 0.00031 0.43 6.8 <3 150 <0.00006 3.7 18 0.0011 78 <0.1 1.7 <0.00015 0.21 0.014 130 410 0.014 0.00079
2/19/13 <0.00003 0.013 0.082 30 <0.00009 25 <8 <0.0015 0.0011 0.43 14.2 4.72 150 <0.00006 3.8 20 0.0011 72 <0.1 1.7 <0.00015 0.2 0.014 130 390 0.014 0.0021
5/13/13 <0.00003 0.011 0.071 29 <0.00012 30 <2 <0.0015 <0.001 0.52 10.2 <3 140 <0.00006 4 18 0.0013 67 <0.1 1.7 <0.00015 0.187 0.0074 130 390 0.013 0.0042
7/15/13 <0.0001 0.012 0.11 27 <0.0003 31 <2 <0.01 <0.01 0.45 13.2 3.72 150 <0.0002 4.1 18 0.0015 80 <0.1 1.9 <0.0005 0.23 0.011 110 400 0.014 <0.01
11/4/13 <0.0001 0.017 0.1 25 <0.0003 33 <2 <0.01 <0.01 0.44 10.1 <3 150 <0.0002 3.4 17 0.0013 81 <0.1 1.7 <0.0005 0.21 0.0074 110 390 0.014 <0.01
2/24/14 <0.00003 0.016 0.11 27 <0.00012 38 <2 <0.0012 <0.0073 0.45 8.8 <3 150 <0.00006 3.3 17 0.0013 91 0.06 1.8 <0.00015 0.119 0.008 120 390 0.014 0.02
4/28/14 <0.000037 0.016 0.099 26 <0.00016 34 <2 <0.00067 <0.0011 0.41 11.4 <3 150 <0.00006 3.9 18 0.0015 84 0.031 1.7 <0.00029 0.22 0.0059 110 400 0.014 0.022
7/22/14 <0.000037 0.017 0.084 26 <0.00016 30 <2 <0.00067 <0.0011 0.38 11.2 <3 150 <0.00006 3.9 18 0.0011 74 0.04 1.7 <0.00029 0.18 0.009 110 390 0.015 0.017
10/27/14 <0.000037 0.016 0.086 27 <0.00016 29 <2 <0.00067 <0.0011 0.36 9.1 <3 150 <0.00006 3.9 17 0.0011 77 <0.1 1.7 <0.00029 0.131 0.008 110 370 0.015 0.008
2/23/15 <0.000038 0.014GR <0.1 26 <0.00018 28 <2 <0.0015 <0.0022 0.35 8.6 /0.24 140 <0.00006 3.4 17 0.0011 76 0.22 1.6 <0.00013 0.167 <0.0046 110 370 0.013 <0.01
2/23/15 0.015
5/11/15 <0.0001 0.016 <0.1 25 <0.0003 34 <2 <0.01 <0.01 0.41 9.2 <3 150 <0.0002 3.9 17 0.0012 81 <0.1 1.7 <0.0005 0.224 0.0083 110 390 0.015 <0.01
8/10/15 <0.0001 0.016 <0.1 26 <0.0003 34 <2 <0.01 <0.01 0.43 10 0.48 150 <0.0002 3.9 17 0.0012 77 <0.1 1.8 <0.0005 0.193 0.005 110 380 0.014 <0.01
10/19/15 <0.0001 0.014 <0.1 26 <0.0003 32 <8 <0.01 <0.01 0.4 10 0.48 140 <0.0002 3 16 <0.001 78 0.34 1.7 <0.0005 0.23 0.0064 110 360 0.0014 <0.01
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3/5/98 <0.001 0.002 0.109 <0.001 18.1 <1 <0.001 0.003 0.33 228 <0.001 6.2 30.5 30.4 1.13 <0.1 <0.001 4.8 0.004 71.8 0.0129 0.056
12/14/99 <0.01 <0.001 0.15 <0.001 17.2 <0.01 <0.01 0.21 <0.001 <0.05 0.75 <0.001 <0.001 39.4 236 <0.01
3/4/00 <0.005 <0.003 0.1 <0.001 17.4 <0.01 <0.01 0.21 <0.001 <0.05 0.94 <0.002 <0.005 45.6 239 0.012
3/4/00 <0.005 <0.003 0.1 <0.001 16.7 <0.01 <0.01 0.21 <0.001 <0.05 0.99 <0.002 <0.005 42.7 234 0.012
5/4/00 <0.005 <0.003 0.1 <0.001 14.1 <0.01 <0.01 0.2 <0.001 <0.05 1.2 <0.002 <0.005 42.4 256 0.02
9/28/00 <0.005 <0.003 0.12 0.001 17.2 <0.01 <0.01 0.21 <0.001 1.23 <0.002 <0.005 47 238 <0.01
12/26/00 <0.005 <0.003 0.1 <0.001 18.1 <0.01 <0.01 0.21 <0.001 <0.05 <0.002 <0.005 45.9 265 0.0102
3/16/01 <0.005 <0.003 0.1 <0.001 17.4 <0.01 <0.01 0.2 <0.001 0.06 1.11 <0.002 <0.005 49.4 222 0.01
5/19/01 <0.005 <0.003 0.1 <0.001 17.4 <0.01 <0.01 0.21 <0.001 <0.05 1.1 <0.002 <0.005 46.5 224 0.01
9/11/01 <0.005 <0.003 <0.1 <0.001 18 <0.01 <0.01 0.2 <0.001 0.1 0.95 <0.002 <0.005 46 245 <0.01
3/26/02 <0.005 <0.003 <0.1 <0.001 16.9 <0.01 <0.01 0.21 <0.001 0.05 0.85 <0.002 <0.005 45.1 218 <0.01
10/13/02 <0.005 <0.003 <0.1 0.001617 33.1 0.1619R 0.02654 0.233 <0.001 0.45 1.1 <0.002 <0.005 75.3 353.5 0.1502
4/21/03 <0.005 0.00139 0.0909 0.000243 15.9 0.0016 0.001149 0.2 0.000045 0.0025 0.07 0.9 0.0003 0.0018 45.8 224 0.0077 0.0093
12/1/03 0.0005 0.00173 0.1 <0.001 16.1 0.0005 0.000874 0.2 0.000465 0.0031 <0.05 0.07 0.0007 <0.005 44.8 277 0.0088 0.22
3/22/04 <0.005 0.00103 0.0995 26.1 <0.001 16 <1 0.0007 0.07 0.2 207 0.000373 2.9 33 0.0019 25.8 0.02 0.82 0.0005 0.5 0.0017 42.9GJ 272 0.0078 0.06
9/20/04 <0.005 0.00101 0.0963 24.7 0.000254 16 <1 0.0008 0.04 0.2 202 0.001 3.8 31.5 0.0017 23.6 0.02 1.15 0.0008 <0.2 0.002 43 266 0.0069 0.04
11/29/04 <0.005 0.0013 0.0959 24.8 0.000299 17 <1 0.0011 0.03 0.2 200 0.000201 2.9 33.4 0.0018 25 <0.05 1.1 0.0004 0.3 0.002 42 255 0.0072 0.02
3/21/05 <0.005 0.00129 0.0895 24.5 0.00019 16 <1 0.0002 0.01 0.2 210 0.00015 2.6 32.9 0.0016 23.8 <0.05 1.1 0.0005 <0.2 0.0017 41 267 0.0071 0.01
6/13/05 0.00012 0.00039 0.0891 24.9 <0.001 16 <1 0.0013 0.01 0.1 198 0.0001 2.2 32 0.0017 24.7 0.03 1.2 0.0003 0.2 0.0026 41 246 0.0073 0.02
9/12/05 <0.005 0.00116 0.0925 24.5 <0.001 16 <1 0.0007 0.01 0.2 209 <0.001 2.4 31.9 0.0016 24.5 0.05 1.3 0.0003 0.3 0.0019 43 282 0.0074 0.01
12/14/05 <0.005 <0.003 <0.1 22.3 <0.001 16 <1 <0.01 <0.01 0.2 198 <0.001 2.6 30.6 <0.005 24.9 <0.05 1.4 <0.002 <0.2 <0.005 43 260 0.0067 0.01
3/12/06 <0.005 0.0011 0.0888 25.3 <0.001 17 <1 0.0008 0.006444 0.2 201 <0.001 2.9 32.9 0.0015 24.4 0.04 1.3 0.0003 0.5 0.0014 44 226 0.0072 0.01
6/12/06 <0.005 0.00127 0.0924 22.3 <0.001 17 <1 0.0009 0.006006 0.2 188 0.000043 3 30.1 0.0014 21.9 <0.05 1.3 0.0002 0.4 0.0021 44 224 0.0072 0.01
9/18/06 <0.005 0.00117 0.0916 25.2 <0.001 17 <1 <0.01 0.00492 0.2 197 0.00003 2.7 32.6 0.0014 25.4 <0.05 1.3 0.0002 <0.2 0.0016 44 240 0.0075 0.01
12/9/06 <0.005 0.00126 0.0942 24.5 <0.001 16 <1 0.0009 0.004137 0.2 201 0.000107 2.9 32.9 0.0016 25.7 0.02 1.3 0.0002 <0.2 0.002 43 254 0.0074 0.0094
3/12/07 <0.005 0.00121 0.0933 25.2 0.00004 18 <1 0.0003 0.00377 0.2 7 <3 200 <0.001 3 33.5 0.0018 25.7 <0.05 1.4 0.0002 <0.2 0.0018 43 240 0.0071 0.01
6/25/07 <0.005 0.00121 0.0919 25.3 0.0000685 17 <1 <0.01 0.003563 0.2 7.9 <3 207 <0.001 2.9 33.1 0.0014 23.8 <0.05 1.5 0.0002 0.4 0.0019 45 234 0.0073 0.0098
9/1/07 <0.005 0.00118 0.0885 23.3 <0.001 17 <1 <0.01 0.003448 0.3 8.8 4.06 208 <0.001 3 30.2 0.0013 23.9 <0.05 1.5 0.0003 <0.2 0.0018 46 240 0.007 0.0098
12/4/07 <0.005 0.00129 0.0915 22.6 0.0000573 17 <1 <0.01 0.003132 0.2 12.3 7.22 201 <0.001 2.8 29.1 0.0014 22.2 <0.05 1.4 0.0003 <0.2 0.002 44 238 0.0075 0.01
3/26/08 <0.005 <0.003 <0.1 25 <0.001 16 <1 <0.01 <0.01 0.2 209 <0.001 2.9 33 <0.005 25.2 <0.05 1.4 <0.002 /0.15 <0.005 43 248GJ 0.0071 <0.01
9/24/08 <0.001 <0.003 <0.1 26.6 <0.001 16 <1 <0.01 <0.01 0.2 201 <0.001 2.8 34.1 <0.005 23.3 <0.1 1.48GJ <0.001 /0.05 <0.005 45 246 0.0072 0.02
12/15/08 <0.001 <0.003 <0.1 24.9 <0.001 16 <1 <0.01 <0.01 0.2 193 <0.001 2.9 32 <0.005 24 0.05 1.76 <0.001 <0.12J <0.005 43 261 0.0063 <0.01
2/8/09 <0.005 <0.003 <0.1 21GJ <0.001 14 <1 <0.01 <0.01 0.2 195 <0.001 2 27GJ <0.005 23GJ <0.05 1.5 <0.002 /0.009 <0.005 41 241 0.0064 0.01
4/14/09 <0.005 <0.003 <0.1 22 <0.001 15 4 <0.01 <0.01 0.2 193 <0.001 3 28 <0.005 24 <0.05 1.4 <0.002 0.26 <0.005 43 234 0.0068 <0.01
8/25/09 <0.005 <0.003 <0.1 22 <0.001 17 <1 <0.01 <0.01 0.2 200 <0.001 3 28 <0.005 22 <0.05 1.6 <0.002 0.77 <0.005 45 237 0.0066 <0.01
10/19/09 <0.005 <0.003 <0.1 22 <0.001 14 <1 <0.01 <0.01 0.2 202GJ <0.001 3 27 <0.005 22 <0.05 1.5 <0.002 0.12 <0.005 43 241 0.0064 <0.01
2/1/10 <0.005GR <0.003GR <0.1GR 22GR <0.001GR 14GR <1GR <0.01GR <0.01GR 0.2GR 211GR <0.001GR 3GR 28GR <0.005GR 26GR <0.05GR 1.6GR <0.002GR G0.06 <0.005GR 42GR 172GR 0.0064GR <0.01GR


3/22/10 <0.005 <0.003 <0.1 23 <0.001 16 <1 <0.01 <0.01 0.2 211GJ <0.001 3 29 <0.005 24 <0.05 1.5 <0.002 <0.005 42 249 0.0065 <0.01
4/12/10 <0.005 <0.003 <0.1 23 <0.001 17 <1 <0.01 <0.01 0.2 216GR <0.001 3 30 <0.005 25 <0.05 1.6 <0.002 0.23 <0.005 43 252 0.0062 <0.01
8/30/10 <0.00003 0.0013 0.075 22 <0.000082 16 <20GJ <0.002 <0.0015 0.19 7.5 3.30 160GJ <0.000011 2.9 29 0.0021 23 0.013 1.6 0.0004 <0.08GR 0.0038 39 240 0.0062 <0.0075
10/19/10 <0.00003 0.0011 0.074 23 <0.000082 18 <2 <0.002 0.0025 0.19 5.2 <3 150 <0.000011 2.9 29 0.0013 24 1.7 0.0003 0.25 0.003 43 240 0.006 <0.0075
1/24/11 <0.00003 0.0012 0.077 22 <0.000082 18 <2 <0.002 <0.0015 0.2 7.7 3.57 160 0.000017 2.7 29 0.0011 22 <0.1 1.7 0.0003 0.21 0.0023 42 240 0.0061 0.014
4/11/11 <0.00003 0.0013 0.079 22 <0.000082 18 <2 <0.002 0.0022 0.18 5.3 <3 160 <0.0000046 2.6 30 0.0011 22 <0.1 1.7 0.0006 0.31 0.0032 42 270 0.0064 0.012
7/25/11 <0.000014 0.0012 0.078 23 <0.000037 17 <4 <0.0022 0.0034 0.15 7.2 <3 160 0.0000064 2.9 31 0.0014 23 <0.1 1.6 0.0004 0.201 <0.0021 39 270 0.0066 0.012
10/17/11 <0.000014 0.0011 0.081 22 <0.000037 18 <2 <0.0022 <0.002 0.17 6.4 <3 160 <0.00006 2.7 30 0.0012 22 <0.1 1.7 0.001 0.24 <0.0021 43 260 0.0065 0.011
2/13/12 0.00003 0.0011 0.08 22 0.00006 18 <2 <0.0022 <0.002 0.17 7.8 3.67 160 <0.00006 3 29 0.0018 21 <0.1 1.7 0.0006 0.44 0.0038 42 250 0.0061 0.0065
4/30/12 <0.00003 0.0011 0.074 22 <0.00009 17 <2 <0.0015 0.00079 0.18 9.1 4.83 160 <0.00006 2.6 29 0.0011 22 <0.1 1.7 0.0004 0.25 0.0051 41 260 0.0063 0.0039
7/23/12 <0.00003 0.0012 0.079 22 <0.00009 17 <4 <0.0015 0.0007 0.22 7.8 4.35 160 <0.00006 2.8 28 0.0016 23 0.045 1.5 0.0004 0.34 0.0034 45 230 0.0051 0.0053
10/1/12 <0.00003 0.0011 0.075 22 <0.00009 17 <2 <0.0000015 0.00038 0.19 4.7 <3 160 <0.00006 2.7 29 0.001 22 <0.1 1.2 0.0003 0.34 0.0021 43 260 0.0053 0.0086
2/19/13 <0.00003 0.001 0.085 25 <0.00009 17 <8 <0.0015 <0.0006 0.22 7.1 3.04 160 <0.00006 3.1 32 0.0014 24 <0.1 0.65 0.0003 0.34 <0.0015 44 270 0.006 0.0042
5/13/13 <0.00003 0.0012 0.083 24 <0.00012 20 <2 0.0025 0.0013 0.31 10.4 6.41 160 <0.00006 3.2 30 0.0012 22 <0.1 1.1 0.0003 0.36 <0.003 45 270 0.0059 0.0059
7/15/13 <0.0001 <0.002 <0.1 22 <0.0003 18 <2 <0.01 <0.01 0.18 7.4 3.47 160 <0.0002 2.9 30 0.0012 22 <0.1 1.5 <0.0005 0.34 <0.005 41 270 0.0058 <0.01
11/4/13 <0.0001 <0.002 <0.1 22 <0.0003 18 <2 <0.01 <0.01 0.18 9.7 5.84 170 <0.0002 2.6 29 0.0011 23 <0.1 1.3 <0.0005 0.42 <0.005 43 260 0.0057 <0.01
2/24/14 <0.00003 0.00099 0.087 25 <0.00012 18 <2 <0.0012 <0.0073 0.16 9.5 5.22 170 <0.00006 2.8 31 0.0012 24 0.043 0.56 0.0004 0.21 <0.0045 43 260 0.0063 0.0055
4/29/14 <0.000037 0.0014 0.085 23 <0.00016 18 <2 <0.00067 0.0012 0.17 9.8 5.52 160 <0.00006 3 31 0.0013 23 <0.1 1.1 <0.00029 0.31 0.0045 42 260 0.0063 0.0051
7/22/14 <0.000037 0.0014 0.078 22 <0.00016 18 <2 0.0008 0.0015 0.15 11.3 6.54 160 <0.00006 2.9 30 0.0012 23 0.039 1.3 <0.00029 0.28 <0.0042 42 260 0.007 0.0044
10/27/14 <0.000037 0.001 0.082 23 <0.00016 18 <2 <0.00067 <0.0011 0.16 7.1 <3 160 <0.00006 2.9 29 0.0011 22 <0.1 1.4 <0.00029 0.32 0.0059 42 270 0.0065 0.0025
2/23/15 <0.000038 0.0012GR 0.08 23 <0.00018 18 <2 <0.0015 <0.0022 0.18 8.8 4.65 160 <0.00006 2.5 30 0.0011 22 <0.1 1.3 <0.0005 0.231 <0.0046 42 250 0.0061 <0.01
2/23/15 <0.002
5/11/15 <0.0001 <0.002 <0.1 23 <0.0003 19 <2 <0.01 <0.01 0.16 6.4 <3 160 <0.0002 3 31 0.0014 23 <0.1 1.4 <0.0005 0.26 <0.005 43 250 0.0067 <0.01
8/10/15 <0.0001 <0.002 <0.1 23 <0.0003 19 <2 <0.01 <0.01 0.18 4.1 /0.25 160 <0.0002 3 30 0.0011 23 <0.1 1.5 <0.0005 0.26 <0.005 43 270 0.0064 0.01
10/19/15 <0.0001 <0.002 <0.1 22 <0.0003 19 <8 <0.01 <0.01 0.17 8.8 4.72 160 <0.0002 2.7 28 0.0012 24 <0.1 1.5 <0.0005 0.23 <0.005 44 230 0.006 <0.01
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12/15/99 <0.01 0.001 <0.1 <0.001 8.1 <0.01 <0.01 0.19 <0.001 <0.05 1.82 <0.001 <0.001 27.9 166 0.02
3/8/00 <0.005 <0.003 <0.1 <0.001 8.6 <0.01 <0.01 0.21 <0.001 <0.05 1.81 <0.002 <0.005 28 198 <0.01
5/4/00 <0.005 <0.003 0.1 <0.001 8.1 <0.01 <0.01 0.18 <0.001 <0.05 1.83 <0.002 <0.005 27.2 219 0.02
9/27/00 <0.005 <0.003 0.1006 0.01355 8.7 <0.01 <0.01 0.21 <0.001 0.08 1.72 <0.002 <0.005 28.2 204 0.0143
11/29/00 <0.005 <0.003 <0.1 <0.001 8.4 <0.01 <0.01 0.21 <0.001 <0.05 2.05 <0.002 <0.005 27.8 192 <0.01
3/14/01 <0.005 <0.003 0.1 <0.001 9.4 <0.01 <0.01 0.21 <0.001 <0.05 1.72 <0.002 <0.005 47.8 201 <0.01
3/14/01 <0.005 <0.003 0.1 <0.001 9.4 <0.01 <0.01 0.21 <0.001 <0.05 1.82 <0.002 <0.005 14.7 202 <0.01
5/18/01 <0.005 <0.003 <0.1 <0.001 9.2 <0.01 <0.01 0.21 <0.001 <0.05 1.73 <0.002 <0.005 29.6 184 <0.01
9/17/01 <0.005 <0.003 0.1 <0.001 9 <0.01 <0.01 0.2 <0.001 <0.05 1.8 <0.002 <0.005 30 203 <0.01
1/28/02 7 0.2 28.6 208
3/18/02 <0.005 <0.003 0.102 <0.001 5.56 <0.01 <0.01 0.22 <0.001 <0.05 1.91 <0.002 <0.005 29 196 <0.01
10/13/02 <0.005 <0.003 <0.1 <0.001 8.19 <0.01 <0.01 0.199 <0.001 <0.05 1.77 <0.002 <0.005 26.7 200 <0.01
4/20/03 <0.005 0.00157 0.1 0.000237 6.2 0.0006 0.0002 0.2 <0.001 0.0017 0.09 1.8 0.000208 0.00269 29.8 182 0.004 0.0058
11/30/03 0.000144 0.00209 0.0967 0.000146 7.7 0.0011 0.0006 0.2 <0.001 0.0014 <0.05 1.7 0.000435 0.00074 28.2 228 0.0043 0.0086
3/23/04 <0.005 0.00173 0.0942 20.5 <0.001 8 <1 0.0018 0.0008 0.2 186 0.000016 2.5 27.5 0.0013 18.3 0.03 1.7 0.000366 <0.2 0.00273 32.4 220 0.0039 0.0057
9/20/04 <0.005 0.00148 0.0973 25 <0.001 6 <1 0.0006 0.0007 0.2 194 0.000583 3.5 25.8 0.0015 20.4 0.05 1.5 0.000323 <0.2 0.00207 29 224 0.0037 0.01
11/28/04 <0.005 0.00164 0.088 20.8 0.000177 9 <1 0.0004 0.0005 0.2 182 0.000012 2.7 26.9 0.0014 21.6 <0.05 1.8 <0.002 <0.2 0.0025 27 245 0.0037 0.0036
3/20/05 <0.005 0.00185 0.0914 20.8 0.000213 8 <1 0.0003 0.001 0.2 187 <0.001 2.5 26 0.0014 20.7 0.04 1.7 0.000121 0.4 0.00242 28 220 0.0037 0.0043
6/13/05 0.000058 0.00119 0.092 20.8 <0.001 7 <1 <0.01 0.0011 0.1 180 0.000023 2.1 25.9 0.0013 21.4 0.04 1.8 0.001239 <0.2 0.0027 28 192 0.004 0.0053
9/12/05 <0.005 0.00167 0.0959 20.5 <0.001 8 <1 <0.01 0.0008 0.2 192 <0.001 2.3 25.7 0.0015 21.2 0.05 1.8 0.001669 <0.2 0.00209 28 190 0.004 0.003
12/13/05 <0.005 <0.003 <0.1 18.2 <0.001GJ 7 <1 <0.01 <0.01 0.2 186 <0.001 2.6 23.4 <0.005 21.1 <0.05 1.7 <0.002 <0.2 <0.005 29 227 0.0043 0.04
3/11/06 <0.005 0.00146 0.0876 20.8 <0.001 7 2 0.0009 0.0006 0.2 185 <0.001 2.7 26 0.0013 20.7 0.04 1.8 0.000409 <0.2 0.00198 28 190 0.0036 0.002
6/12/06 <0.005 0.00175 0.1 18.2 <0.001 6 <1 0.0006 0.0007 0.2 176 <0.001 2.9 24 0.0015 18.2 <0.05 1.7 0.000397 0.5 0.00241 33 190 0.0041 0.0019
9/19/06 <0.005 0.00166 0.1 21.2 <0.001 7 <1 <0.01 0.0003 0.2 184 0.00001 2.7 26.5 0.0015 21.8 0.09 1.7 0.000305 <0.2 0.00227 29 194 0.0043 0.0023
12/9/06 <0.005 0.00148 0.0992 20.1 <0.001 7 <1 0.0006 0.001 0.2 181 0.000029 2.8 25.7 0.0016 21.3 0.02 1.5 0.000382 <0.2 0.00165 27 210 0.0041 0.0038
3/11/07 <0.005 0.00174 0.1 21.2 0.000029 7 <1 0.0003 0.0002 0.2 7.6 4.82 184 <0.001 3 27.5 0.0043 22.1 0.02 1.9 0.000041 <0.2 0.00251 28 190 0.0041 0.0013
6/24/07 <0.005 0.00169 0.0987 20.3 <0.001 6 <1 <0.01 0.0004 0.2 5.5 <3 188 <0.001 2.9 25.9 0.0015 20.7 <0.05 1.9 0.000232 0.5 0.00229 29 200 0.0041 0.0029
9/2/07 <0.005 0.00156 0.0973 19.6 0.000252 7 <1 <0.01 0.001 0.3 5.5 <3 189 <0.001 3 24.9 0.0015 20.4 <0.05 1.9 0.0002571 <0.2 0.00239 29 196 0.0039 0.0043
12/3/07 <0.005 0.00181 0.1 18.5 1.46E/05 7 <1 <0.01 0.0005 0.2 8.5 5.66 182 <0.001 2.7 23.6 0.0015 19.1 0.02 1.6 0.000165 <0.2 0.00241 30 198 0.0042 0.0023
3/25/08 <0.005 <0.003 <0.1 20.4 <0.001 6 <1 <0.01 <0.01 0.2 185 <0.001 2.8 26.7 <0.005 22 <0.05 1.8 <0.002 0.028 <0.005 31 169GJ 0.0039 <0.01
6/29/08 <0.001GJ 0.002 0.1 22 <0.001 7 <1 <0.01 <0.01 0.2 6.7 4.06 187 <0.001 3 27 <0.005 21 <0.05 1.73GJ <0.001 /0.1 0.002 30 182 0.0039GJ <0.01
9/23/08 <0.001 <0.003 <0.1 20.9 <0.001 6 <1 <0.01 <0.01 0.2 181 <0.001 2.7 26.7 <0.005 20 <0.1 5.75GR <0.001 /0.05 <0.005 30 212 0.004 <0.01
12/16/08 <0.001 <0.003 <0.1 21 <0.001 7 <1 <0.01 <0.01 0.2 183 <0.001 2.9 26.3 <0.005 22 0.05 1.88GJ <0.001 0.31GJ <0.005 27 210 0.0038 <0.01
2/8/09 <0.005 <0.003 <0.1 18GJ <0.001 4 <1 <0.01 <0.01 0.2 183 <0.001 2 22GJ <0.005 20GJ <0.05 1.8 <0.002 0.07 <0.005 29 180 0.0038 <0.01
4/12/09 <0.005 <0.003 <0.1 18 <0.001 7 <1 <0.01 <0.01 0.2 189 <0.001 3GJ 23 <0.005 20GJ <0.05 1.7 <0.002 0.08 <0.005 27 211 0.0038 <0.01
8/24/09 <0.005 <0.003 <0.1 19 <0.001 7 <1 <0.01 <0.01 0.2 192GJ <0.001 3 23 <0.005 18 <0.05 1.8 <0.002 0.36 <0.005 30 206 0.0038 <0.01
10/19/09 <0.005 <0.003 <0.1 19 <0.001 8 <1 <0.01 <0.01 0.2 195GJ <0.001 3 23 <0.005 19 <0.05 1.8 <0.002 0.13 <0.005 27 202 0.0038 <0.01
2/1/10 <0.005GR <0.003GR <0.1GR 19GR <0.001GR 7GR <1GR <0.01GR <0.01GR 0.2GR 200GR <0.001GR 3GR 23GR <0.005GR 21GR 0.1GR 1.8GR <0.002GR 0.14 <0.005GR 27GR 125GR 0.0039GR <0.01GR
3/22/10 <0.005 <0.003 <0.1 19 <0.001 9 <1 <0.01 <0.01 0.2 199GJ <0.001 3 23 <0.005 21 <0.05 1.7 <0.002 <0.005 26 216 0.0039 <0.01
4/12/10 <0.005 <0.003 <0.1 21 <0.001 7 <1 <0.01 <0.01 0.2 203GR <0.001 4 25 <0.005 22 <0.05 1.7 <0.002 0.3 <0.005 28 199 0.004 <0.01
8/30/10 <0.00003 0.0014 0.093 19 <0.000082 7.2 <20GJ <0.002 <0.0015 0.21 3.7 <3 160GJ <0.000011 3 24 0.0016 20 <0.1 1.7 0.00019 0.4GJ <0.0018 27 210 0.004 0.01
10/19/10 <0.00003 0.0016 0.092 20 <0.000082 7.3 <2 <0.002 <0.0015 0.2 7.5 5.06 150 <0.000011 2.9 24 0.0015 20 1.8 0.0002 0.25 0.0022 26 220 0.0036 <0.0075
1/24/11 <0.00003 0.0013 0.091 19 <0.000082 7.6 <2 <0.002 <0.0015 0.19 4.1 <3 150 0.0000055 2.7 24 0.0012 19 <0.1 1.8 0.00011 0.26 0.0024 26 220 0.0036 0.0088
4/11/11 <0.00003 0.0015 0.093 19 <0.000082 7.2 <2 <0.002 <0.0015 0.18 4 <3 150 <0.0000046 2.5 24 0.0012 19 0.014 1.9 0.00017 0.24 0.0036 26 220 0.0041 0.0093
7/25/11 <0.000014 0.0014 0.093 19 <0.000037 7.5 <4 <0.0022 0.0033 0.16 4.2 <3 150 0.0000063 2.9 25 0.0014 20 0.016 1.7 0.0001 0.27 <0.0021 25 220 0.0041 0.0061
10/17/11 <0.000014 0.0016 0.094 19 <0.000037 7.4 <2 <0.0022 0.0026 0.18 5.7 3.06 150 <0.00006 2.6 25 0.0016 19 <0.1 1.8 0.00022 0.23 0.0024 26 210 0.0039 0.0046
2/13/12 <0.000014 0.0016 0.092 18 <0.000037 7.6 <2 <0.0022 <0.002 0.17 3.3 <3 150 <0.00006 2.6 23 0.0014 18 <0.1 1.8 0.00023 0.26 0.004 26 210 0.0036 <0.0037
4/30/12 <0.00003 0.0016 0.091 19 <0.00009 7.3 <2 <0.0015 <0.0006 0.19 6.4 3.96 150 <0.00006 2.8 24 0.0014 19 <0.1 1.8 <0.00015 0.24 0.0037 25 210 0.0036 <0.0016
7/23/12 <0.00003 0.0016 0.093 20 <0.00009 7.9 <4 <0.0015 <0.0006 0.21 4.3 <3 160 <0.00006 2.6 24 0.0016 19 0.067 1.8 <0.00015 0.3 0.0023 26 200 0.0035 <0.0016
10/1/12 <0.00003 0.0014 0.089 19 <0.00009 7.9 <2 <0.0000015<0.0000006 0.2 3.2 <3 150 <0.00006 2.7 24 0.0013 19 0.031 1.7 <0.00015 0.23 0.0011 26 220 0.0034 0.01
2/19/13 <0.00003 0.0015 0.095 20 <0.00009 7.4 <8 <0.0015 0.0007 0.22 4.2 <3 150 <0.00006 2.9 26 0.0015 20 <0.1 1.8 <0.00015 0.33 0.0068 27 210 0.0035 0.0018
5/13/13 <0.00003 0.0017 0.094 20 <0.00012 18 <2 <0.0015 <0.001 0.48 4.4 <3 150 <0.00006 3 24 0.0014 19 <0.1 1.9 <0.00015 0.29 0.0035 58 220 0.0035 <0.0016
7/15/13 <0.0001 <0.002 <0.1 20 <0.0003 7.8 <2 <0.01 <0.01 0.17 4.9 <3 150 <0.0002 2.9 25 0.0015 19 <0.1 2 <0.0005 0.33 <0.005 26 220 0.0036 <0.01
11/4/13 <0.0001 <0.002 <0.1 18 <0.0003 8 <2 <0.01 <0.01 0.18 4.9 <3 150 <0.0002 2.4 23 0.0014 19 <0.1 1.8 <0.0005 0.38 <0.005 27 210 0.0036 <0.01
2/24/14 <0.00003 0.0018 0.097 19 <0.00012 8 <2 <0.0012 <0.0073 0.17 5.2 <3 150 <0.00006 2.7 24 0.0014 20 0.12 1.9 0.00015 0.28 <0.0045 28 210 0.0035 <0.0052
4/29/14 <0.000037 0.0014 0.1 20 <0.00016 8.2 <2 <0.00067 <0.0011 0.17 4.5 <3 150 <0.00006 3 25 0.0015 20 0.03 1.8 <0.00029 0.3 <0.0042 27 220 0.0038 0.0039
4/29/14 0.012
4/29/14 <0.000037 0.0016 0.1 20 <0.00016 8.2 <2 <0.00067 <0.0011 0.18 5.4 <3 150 <0.00006 3 25 0.0017 20 0.031 1.8 <0.00029 0.24 <0.0042 27 210 0.0038 0.02GR
4/29/14 0.0026
4/29/14 <0.000037 0.0016 0.097 20 <0.00016 8.1 <2 <0.00067 <0.0011 0.18 5.7 3.25 150 <0.00006 2.9 25 0.0013 19 0.04 1.8 <0.00029 0.19 <0.0042 27 210 0.0036 0.019GR
4/29/14 <0.0015
7/22/14 <0.000037 0.0019 0.093 20 <0.00016 8 <2 0.0015 <0.0011 0.17 5.8 3.01 150 <0.00006 2.9 25 0.0016 19 <0.1 1.8 0.00051 0.26 <0.0042 27 210 0.0041 0.0057
10/27/14 <0.000037 0.0015 0.095 18 <0.00016 7.7 <2 <0.00067 <0.0011 0.16 5.7 3.25 150 <0.00006 2.8 23 0.0014 18 <0.1 1.8 <0.00029 0.27 <0.0042 26 210 0.0036 0.01
2/23/15 <0.000038 0.0016GR <0.1 19 <0.00018 7.9 <2 <0.0015 <0.0022 0.17 6 3.48 150 <0.00006 2.5 24 0.0014 18 0.2 1.8 <0.00013 0.32 <0.0046 26 210 0.0037 <0.01
2/23/15 <0.002
5/11/15 <0.0001 <0.002 <0.1 18 <0.0003 7.8 <2 <0.01 <0.01 0.16 <3 <3 150 <0.0002 2.9 25 0.0017 19 <0.1 1.8 <0.0005 0.32 <0.005 27 210 0.0039 <0.01
8/10/15 <0.0001 <0.002 <0.1 19 <0.0003 7.8 <2 <0.01 <0.01 0.15 6 3.35 150 <0.0002 2.9 24 0.0018 20 <0.1 1.9 <0.0005 0.24 <0.005 27 220 0.0039 <0.01
10/19/15 <0.0001 <0.002 <0.1 19 <0.0003 8.3 <8 <0.01 <0.01 0.17 6.5 4.05 170 <0.0002 2.7 22 <0.001 20 <0.1 1.8 <0.0005 0.17 <0.005 28 190 0.0036 <0.01
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11/30/03 0.000564 0.00161 0.1 0.000174 8.1 0.001 0.0005 0.2 <0.001 0.0016 <0.05 1.4 0.000175 0.0012 25.4 225 0.0035 0.01
3/23/04 <0.005 0.00191 0.1 21.4 <0.001 7 <1 0.0006 0.0012 0.2 186 0.000072 2.5 24.8 0.0014 21.8 <0.05 1.44 0.000955 <0.2 0.0023 26.1 208 0.0034 0.01
9/21/04 <0.005 0.00157 0.1 22.1 <0.001 6 <1 0.0003 0.0014 0.2 192 0.000494 3.1 23.9 0.0013 19.9 0.02 1.33 0.000612 0.4 0.0027 25 212 0.0031 0.05
11/29/04 <0.005 0.00184 0.1 20.5 <0.001 8 <1 0.0006 0.0004 0.2 195 0.00007 2.5 24.8 0.0014 21.3 <0.05 1.4 <0.002 0.5 0.002 23 201 0.003 0.00648
3/20/05 <0.005 0.00192 0.1 20.6 <0.001 8 <1 0.0002 0.0004 0.2 184 0.000029 2.2 24.2 0.0015 20 <0.05 1.3 0.000025 <0.2 0.002 24 210 0.0032 0.00424
6/12/05 <0.005 0.00129 0.1 20.7 <0.001 6 <1 0.0003 0.0004 0.1 174 0.000038 1.8 24.1 0.0014 21.2 0.04 1.4 0.00008 <0.2 0.0023 23 188 0.0034 0.00339
9/11/05 <0.005 0.00206 0.1 20.4 <0.001 7 <1 <0.01 0.0005 0.2 188 <0.001 2 23.8 0.0014 20.8 <0.05 1.4 0.000102 <0.2 0.0021 26 172 0.0032 0.00271
12/13/05 <0.005 <0.003 0.1 18.1 <0.001 7 <1 <0.01 <0.01 0.2 180 <0.001 2.2 22.2 <0.005 20.8 <0.05 1.4 <0.002 <0.2 <0.005 26 233 0.003 <0.01
3/11/06 <0.005 0.00198 0.1 21.1 <0.001 7 <1 0.0009 0.0015 0.2 183 <0.001 2.4 24.6 0.0014 21.1 0.02 1.4 0.000416 <0.2 0.0022 26 214 0.0031 0.00646
6/11/06 <0.005 0.00207 0.1 19.4 <0.001 7 <1 0.0006 0.0009 0.2 171 <0.001 2.5 23.2 0.0014 18.6 0.02 1.3 0.000286 0.5 0.0022 30 178 0.0032 0.00411
9/19/06 <0.005 0.00199 0.1 21 <0.001 6 <1 <0.01 0.0005 0.2 175 <0.001 2.3 24.4 0.0014 21.5 <0.05 1.4 0.000275 <0.2 0.0019 27 194 0.0032 0.00422
12/8/06 <0.005 0.00201 0.1 20 0.000217 7 <1 0.0002 0.0011 0.3 176 0.000021 2.4 23.8 0.0016 21.1 <0.05 1.4 0.000389 <0.2 0.0018 26 194 0.0032 0.00575
3/11/07 <0.005 0.00204 0.1 21.3 <0.001 7 <1 <0.01 0.001 0.2 4 <3 181 <0.001 2.5 25.5 0.0013 22 <0.05 1.4 0.000258 <0.2 0.0019 25 178 0.0032 0.0074
6/24/07 <0.005 0.00203 0.1 20.9 <0.001 7 <1 <0.01 0.0005 0.3 6.5 4.33 183 <0.001 2.5 24.9 0.0015 20.7 <0.05 1.5 0.00013 <0.2 0.002 26 188 0.0032 0.00267
9/1/07 <0.005 0.00193 0.1 19.6 0.0000779 7 <1 <0.01 0.0007 0.3 6 3.97 185 <0.001 2.6 22.8 0.0014 20.6 <0.05 1.5 0.000114 <0.2 0.0019 27 186 0.003 0.00252
12/3/07 <0.005 0.00214 0.1 18.5 <0.001 7 <1 <0.01 0.0003 0.2 7.8 5.57 178 <0.001 2.3 21.6 0.0016 18.8 0.02 1.4 5.93E/05 <0.2 0.0021 27 187 0.0033 0.00243
3/25/08 <0.005 <0.003 0.1GJ 20.5 <0.001 6 <1 <0.01 <0.01 0.2 187 <0.001 2.4 24.6 <0.005 21.8 <0.05 1.4 <0.002 /0.021 <0.005 40 192GJ 0.0029 <0.01
6/29/08 <0.001GJ 0.002 0.1GJ 21 <0.001 7 <1 <0.01 <0.01 0.2 7.3 5.27 181 <0.001 2 24 <0.005 20 <0.05 1.37GJ <0.001 0.1 0.002 26 179 0.003GJ <0.01
9/23/08 <0.001 <0.003 <0.1 20.6 <0.001 7 <1 <0.01 <0.01 0.2 192 <0.001 2.3 24.9 <0.005 19.6 <0.1 1.46GJ <0.001 0.06 <0.005 27 196 0.003 <0.01
12/16/08 <0.001 <0.003 <0.1 20.4 <0.001 6 <1 <0.01 <0.01 0.2 176 <0.001 2.4 23.4 <0.005 20 0.05 1.4 <0.001 <0.12 <0.005 24 196 0.0029 <0.01
2/9/09 <0.005 <0.003 <0.1 18GJ <0.001 6 <1 <0.01 <0.01 0.2 178 <0.001 2 21GJ <0.005 20GJ <0.05 1.4 <0.002 0.02 <0.005 26 176 0.0029 <0.01
4/12/09 <0.005 <0.003 <0.1 19 <0.001 7 <1 <0.01 <0.01 0.2 204 <0.001 2GJ 22 <0.005 19GJ 0.05GJ 1.3 <0.002 0.2 <0.005 23 200 0.0028 <0.01
8/24/09 <0.005 <0.003 0.1 19 <0.001 5GR <1 <0.01 <0.01 0.2 187/J <0.001 2 22 <0.005 19 <0.05 1.4 <0.002 0.67 <0.005 27 192 0.0029 <0.01
9/29/09 8 <1 0.2 183/J 25 205
10/19/09 <0.005 <0.003 0.1 19 <0.001 7 <1 <0.01 <0.01 0.2 188/J <0.001 2 21 <0.005 20 <0.05 1.4 <0.002 0.07 <0.005 24 200 0.0029 <0.01
2/1/10 <0.005GR <0.003GR <0.1GR 19GR <0.001/R 5GR <1GR <0.01GR <0.01GR 0.2GR 195GR <0.001GR 2GR 21GR <0.005GR 20GR <0.05GR 1.4GR <0.002GR 0.14 <0.005GR 24GR 130GR 0.0031GR <0.01GR
3/22/10 <0.005 <0.003 0.1 20 <0.001 9 <1 <0.01 <0.01 0.2 195GJ <0.001 2 23 <0.005 21 <0.05 1.3 <0.002 <0.005 25 211 0.003 <0.01
4/12/10 <0.005 <0.003 0.1 21 <0.001 5 <1 <0.01 <0.01 0.2 198GR <0.001GR 3 23 <0.005 20 <0.05 1.5 <0.002 0.27 <0.005GR 25 189 0.003 <0.01GR
8/30/10 <0.00003 0.0017 0.097 19 <0.000082 6.8 <20GJ <0.002 <0.0015 0.23 3.7 <3 150GJ <0.000011 2.3 22 0.0015 19 0.013 1.4 0.00011 <0.26GR 0.0041 24 180 0.003 <0.0075
10/18/10 <0.00003 0.0018 0.095 20 <0.000082 7 <2 <0.002 <0.0015 0.21 3.3 <3 150 <0.000011 2.5 22 0.0015 20 1.4 0.00024 0.26 <0.0018 23 170 0.0028 0.0097
1/24/11 <0.00003 0.002 0.096 19 <0.000082 7.3 <2 <0.002 <0.0015 0.22 4.9 3.00 150 0.000019 2.3 22 0.0014 18 <0.1 1.4 <0.000081 0.23 <0.0018 23 200 0.0028 <0.0075
4/11/11 <0.00003 0.0018 0.099 19 <0.000082 7 <2 <0.002 <0.0015 0.2 4 <3 150 <0.0000046 2.1 23 0.0012 19 <0.1 1.5 0.00012 0.149 0.0027 23 210 0.0029 <0.0075
7/25/11 0.00002 0.0017 0.097 20 <0.000037 7.3 <4 <0.0022 <0.002 0.19 4.1 <3 150 0.0000066 2.5 23 0.0014 19 0.055 1.4 <0.000036 0.25 <0.0021 22 210 0.0027 0.0044
10/17/11 <0.000014 0.0021 0.098 19 0.00009 7.1 <2 <0.0022 <0.002 0.19 3.9 <3 150 <0.00006 2.2 23 0.0017 18 <0.1 1.4 0.00015 0.31 <0.0021 23 200 0.0031 <0.0037
2/13/12 0.00002 0.002 0.095 19 <0.000037 7.3 <2 <0.0022 <0.002 0.2 4.2 <3 150 <0.00006 2.2 21 0.0016 17 <0.1 1.4 0.00006 0.26 <0.0021 23 200 0.0028 <0.0037
4/30/12 <0.00003 0.0018 0.095 19 <0.00009 7 <2 <0.0015 <0.0006 0.19 4.1 <3 150 <0.00006 2.1 22 0.0014 19 <0.1 1.4 <0.00015 0.35GJ 0.0027 22 200 0.0028 <0.0016
7/23/12 <0.00003 0.0017 0.098 20 <0.00009 7.5 <4 <0.0015 0.0012 0.23 3.8 <3 150 <0.00006 2.4 22 0.0015 20 0.05 1.4 <0.00015 0.44 0.0018 23 180 0.0028 0.0085
10/1/12 <0.00003 0.0016 0.093 18 <0.00009 7.4 <2 <0.0000015<0.0000006 0.21 2.7 <3 150 <0.00006 2.1 21 0.0014 18 0.033 1.3 <0.00015 0.29 0.0013 23 210 0.0026 0.0056
2/19/13 <0.00003 0.0019 0.1 20 <0.00009 7.2 <8 <0.0015 <0.0006 0.22 4.9 3.07 150 <0.00006 2.4 24 0.0014 20 <0.1 1.5 <0.00015 0.35 <0.0015 25 210 0.0027 0.0035
5/21/13 <0.00003 0.0019 0.096 20 <0.00012 7.9 <2 <0.0015 <0.001 0.41GR 4.7 <3 150 <0.00006 2.6 22 0.0012 18 <0.1 1.6 <0.00015 0.24 <0.003 25 210 0.0027 0.0028
7/15/13 <0.0001 <0.002 <0.1 20 <0.0003 7.4 <2 <0.01 <0.01 0.19 4.5 <3 150 <0.0002 2.4 23 0.0015 18 <0.1 1.6 <0.0005 0.39 <0.005 23 210 0.0026 <0.01
11/4/13 <0.0001 <0.002 <0.1 18 <0.0003 7.6 <2 <0.01 <0.01 0.19 3.5 <3 150 <0.0002 2.1 22 0.0013 19 <0.1 1.4 <0.0005 0.4 <0.005 24 200 0.0027 <0.01
2/24/14 <0.00003 0.0019 0.11 19 <0.00012 7.7 <2 <0.0012 <0.0073 0.19 4.8 <3 150 <0.00006 2.3 21 0.0014 20 0.036 1.4 <0.00015 0.27 <0.0045 24 200 0.0028 <0.0052
4/28/14 <0.000037 0.0017 0.1 20 <0.00016 7.3 <2 <0.00067 <0.0011 0.19 4.3 <3 150 <0.00006 2.5 23 0.0014 19 0.052 1.4 <0.00029 0.154 <0.0042 23 200 0.0028 0.0026
4/28/14 <0.000037 0.0021 0.1 20 <0.00016 7.4 <2 <0.00067 <0.0011 0.19 4.3 <3 150 <0.00006 2.5 23 0.0016 19 0.066 1.4 <0.00029 0.19 0.0087 23 200 0.0028 0.0076
4/28/14 <0.000037 0.002 0.1 20 <0.00016 7.3 <2 <0.00067 <0.0011 0.2 5.3 3.40 150 <0.00006 2.5 23 0.0016 19 0.052 1.4 <0.00029 0.154 <0.0042 23 210 0.0028 0.0076
4/28/14 <0.000037 0.0017 0.1 20 <0.00016 7.4 <2 <0.00067 <0.0011 0.2 5.7 3.80 150 <0.00006 2.5 23 0.0014 19 0.059 1.4 <0.00029 0.3 <0.0042 23 200 0.0028 0.0026
7/21/14 <0.000037 0.002 0.096 20 <0.00016 7.7 <2 <0.00067 <0.0011 0.18 5.4 3.43 150 <0.00006 2.5 22 0.0014 19 <0.1 1.4 <0.00029 0.43 <0.0042 23 200 0.0029 0.0032
10/27/14 <0.000037 0.002 0.1 19 <0.00016 7.5 <2 0.0011 <0.0011 0.18 4.5 <3 150 <0.00006 2.4 21 0.0015 18 <0.1 1.4 <0.00029 0.26 0.0077 23 200 0.0028 <0.0015
2/23/15 <0.000038 0.0018GR <0.1 19 <0.00018 7.3 <2 <0.0015 <0.0022 0.19 6.3 4.46 150 <0.00006 2 22 0.0012 18 <0.1 1.4 <0.00013 0.27 <0.0046 23 200 0.0027 <0.0025
2/23/15 <0.002
5/11/15 <0.0001 <0.002 <0.1 20 <0.0003 7.5 <2 <0.01 <0.01 0.19 <3 <3 150 <0.0002 2.5 23 0.0016 19 <0.1 1.4 <0.0005 0.261 <0.005 24 200 <0.003 <0.01
8/10/15 <0.0001 0.0021 <0.1 20 <0.0003 7.4 <2 <0.01 <0.01 0.19 4.5 2.46 140 <0.0002 2.5 22 0.0011 20 0.13 1.5 <0.0005 0.23 <0.005 23 210 0.003 <0.01
10/19/15 <0.0001 <0.002 <0.1 20 <0.0003 8 <8 <0.01 <0.01 0.19 4.6 2.63 140 <0.0002 2.3 21 0.0011 21 <0.1 1.4 <0.0005 0.17 <0.005 25 200 0.0029 <0.01
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Ba-
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Cl-
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Mg-
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Mo-
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RaG226-
(pCi/L)


Se-
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(mg/L)


Unat-
(mg/L) Zn-(mg/L)


11/30/03 0.001121 0.00122 0.1 <0.001 5.6 0.001112 0.000862 0.2 <0.001 0.00126 <0.05 1.4 0.000422 <0.005 23.2 225 0.0034 0.03
3/22/04 <0.005 0.00156 0.1 19.1 <0.001 8 <1 0.00079 0.00056 0.2 174 0.00001 2.4 24.4 0.00114 17.3 <0.05 1.45 0.00046 <0.2 0.00196 23 208 0.0033 0.00949
9/21/04 <0.005 0.001314 0.1 20.4 <0.001 4 <1 0.000411 0.002029 0.2 183 0.000074 2.1 23.4 0.00116 18.5 0.04 1.34 0.003 0.3 0.00285 23 197 0.0028 0.04
11/7/04 <0.005 0.001488 0.1 20.8 <0.001 3 <1 0.000304 0.000523 0.2 189 <0.001 2.7 25.3 0.00129 21.4 0.02 1.3 0.000238 <0.2 0.00233 22 176 0.0029 <0.01
3/20/05 <0.005 0.001675 0.1 19.9 0.000183 5 <1 0.000461 0.06 0.2 184 0.000019 2.4 24.2 0.00121 19.4 <0.05 1.4 0.004 0.5 0.00211 22 203 0.0032 0.009771
6/12/05 <0.005 0.001137 0.1 19.9 <0.001 5 <1 <0.01 0.000454 0.1 173 0.00003 1.9 24 0.00121 20.3 <0.05 1.5 0.00014 <0.2 0.00205 22 188 0.0032 0.00375
9/11/05 <0.005 0.001659 0.1 19.6 <0.001 6 <1 <0.01 0.000455 0.2 186 <0.001 2.1 23.8 0.00122 20 <0.05 1.5 0.00021 0.2 0.00219 23 168 0.0033 0.004336
12/12/05 <0.005 <0.003 0.1 18.2 <0.001GJ 5 2 <0.01 <0.01 0.2 177 <0.001 2.4 21.9 <0.005 19.4 <0.05 1.3 <0.002 <0.2 <0.005 23 194 0.0033 0.02
3/11/06 <0.005 0.001497 0.1 20.2 <0.001 5 <1 0.001 0.00038 0.2 183 <0.001 2.5 24.8 0.00121 20.2 0.04 1.4 0.000133 <0.2 0.00191 23 174 0.0032 0.001972
6/11/06 <0.005 0.001662 0.1 18.4 <0.001 5 <1 0.000563 0.000423 0.2 171 <0.001 2.6 23 0.00117 17.3 0.04 1.4 0.000156 0.4 0.00209 30 174 0.0033 0.002999
9/19/06 <0.005 0.001674 0.1 20.2 <0.001 6 <1 <0.01 <0.01 0.2 175 <0.001 2.4 24.7 0.00121 20.8 <0.05 1.3 0.000183 <0.2 0.00205 24 182 0.0034 0.002782
12/9/06 <0.005 0.001505 0.1 19.6 0.000185 5 <1 0.000657 0.000627 0.3 175 0.000053 2.6 24.3 0.00134 20.6 0.02 1.4 0.000191 <0.2 0.001 24 188 0.0035 0.00388
3/12/07 <0.005 0.001666 0.1 20.5 <0.001 5 <1 <0.01 0.000375 0.2 4.9 <3 181 <0.001 2.6 25.6 0.00117 21 <0.05 1.5 0.000127 <0.2 0.00208 22 174 0.0033 0.003146
6/24/07 <0.005 0.001613 0.1 20 <0.001 3 <1 0.002248 0.0005023 0.2 6.7 4.47 189 <0.001 2.6 24.8 0.0012 19.5 <0.05 1.5 0.0001415 <0.2 0.00206 23 190 0.0033 0.003698
9/1/07 <0.005 0.001698 0.1 18.6 <0.001 5 <1 <0.01 0.0003707 0.3 5 <3 186 <0.001 2.7 22.2 0.00111 19.6 <0.05 1.5 0.0002309 <0.2 0.00237 25 182 0.0032 0.002571
12/3/07 0.0002001 0.001572 0.1 17.6 <0.001 6 <1 <0.01 0.0004301 0.2 7 4.63 180 <0.001 2.4 21.3 0.00131 18.1 <0.05 1.4 0.0000326 <0.2 0.00227 24 185 0.0035 0.0026
3/25/08 <0.005 <0.003 0.1GJ 19.6 <0.001 4 <1 <0.01 <0.01 0.2 186 <0.001 2.5 24.6 <0.005 20.7 <0.05 1.5 <0.002 0.13 <0.005 22 188GJ 0.0031 <0.01
6/29/08 <0.001GJ 0.001 0.1GJ 20 <0.001 5 <1 <0.01 <0.01 0.2 4.7 <3 182 <0.001 3 25 <0.005 21 <0.05 1.45GJ <0.001 /0.1 0.001 26 172GJ 0.003GJ <0.01
9/23/08 <0.001 <0.003 0.1 20.8 <0.001 5 <1 <0.01 <0.01 0.2 179 <0.001 2.4 24.3 <0.005 19.2 <0.1 1.45GJ <0.001 0.11 <0.005 25 188 0.0033 <0.01
12/16/08 <0.001 <0.003 0.1GJ 19.4 <0.001 4 <1 <0.01 <0.01 0.2 178 <0.001 2.6 23.8 <0.005 20 0.05 1.59 <0.001 0.37GJ <0.005 22 196 0.0031 <0.01
2/8/09 <0.005 <0.003 0.1 18GJ <0.001 4 <1 <0.01 <0.01 0.2 180 <0.001 2 21GJ <0.005 20GJ <0.05 1.4 <0.002 0.24 <0.005 25 156 0.0031 <0.01
4/12/09 <0.005 <0.003 0.1 18 <0.001 6 1 <0.01 <0.01 0.2 183 <0.001 2GJ 21 <0.005 19GJ <0.05 1.4 <0.002 0.4 <0.005 22 194 0.0031 <0.01
8/24/09 <0.005 <0.003 0.1 18 <0.001 5 <1 <0.01 <0.01 0.2 188GJ <0.001 3 22 <0.005 18 <0.05 1.4 <0.002 0.52 <0.005 25 284/R 0.0031 <0.01
8/25/09 <0.0000083 0.0015 0.11 18 0.000037 6.4GR <20 0.0014 0.0014 0.22GR 4.28GR 160 <0.0000081 2.8 22 0.0014 18 0.028/R 1.5 0.0004 <G0.07GR 0.0025 22/R 200 0.003 0.014
9/29/09 <0.005 <0.003 0.1 19 <0.001 7 <1 <0.01 <0.01 0.2 190GJ <0.001 2 22 <0.005 18 <0.05 1.5 <0.002 /0.2 <0.005 23 181/R 0.0031 <0.01
10/18/09 <0.005 <0.003 0.1 18 <0.001 6 <1 <0.01 <0.01 0.2 192GJ <0.001 2 22 <0.005 18 <0.05 1.4 <0.002 0.22 <0.005 22 205 0.0031 <0.01
2/1/10 <0.005GR <0.003GR 0.1GR 19GR <0.001GR 5GR <1GR <0.01GR <0.01GR 0.2GR 196GR <0.001GR 2GR 21GR <0.005GR 19GR <0.05GR 1.4GR <0.002GR 0.05 <0.005GR 22GR 119GR 0.0032GR <0.01GR
3/22/10 <0.005 <0.003 0.1 19 <0.001 6 <1 <0.01 <0.01 0.2 204GJ <0.001 2 23 <0.005 20 <0.05 1.4 <0.002 <0.005 23 216 0.0031 <0.01
4/12/10 <0.005 <0.003 0.1 22 <0.001 5 <1 <0.01 <0.01 0.2 196GR <0.001 3 25 <0.005 20 <0.05 1.5 <0.002 0.23 <0.005 22 202 0.0032 <0.01
8/30/10 <0.00003 0.0015 0.11 19 <0.000082 5.5 <20GJ <0.002 <0.0015 0.22 4 <3 160GJ <0.000011 2.4 23 0.0013 19 0.014 1.5 0.00009 <0.09GR <0.0018 22 180 0.0032 <0.0075
10/18/10 <0.00003 0.0014 0.1 19 <0.000082 5.6 <2 <0.002 <0.0015 0.22 4.4 <3 150 <0.000011 2.5 22 0.0011 19 1.5 <0.000081 0.26 0.003 21 200 0.003 0.024
1/24/11 <0.00003 0.0016 0.1 18 <0.000082 5.9 <2 <0.002 <0.0015 0.2 5.5 3.40 150 0.000011 2.4 22 0.0013 18 <0.1 1.5 <0.000081 0.25 0.0018 21 190 0.0031 <0.0075
4/11/11 <0.00003 0.0012 0.11 19 <0.000082 5.7 <2 <0.002 <0.0015 0.2 4 <3 150 <0.0000046 2.2 23 0.0011 18 <0.1 1.5 <0.000081 0.29 <0.0018 21 210 0.0033 <0.0075
7/25/11 0.00004 0.0018 0.1 18 <0.000037 5.9 <4 <0.0022 <0.002 0.18 3.4 <3 150 0.000005 2.5 23 0.0012 18 <0.1 1.4 0.00005 0.21 <0.0021 21 210 0.0034 0.0045
10/17/11 <0.000014 0.0014 0.11 18 <0.000037 5.8 <2 <0.0022 <0.002 0.2 4.5 <3 150 <0.00006 2.3 23 0.0012 18 <0.1 1.5 0.00039 0.23 <0.0021 21 190 0.0032 <0.0037
2/13/12 0.00003 0.0016 0.1 18 <0.000037 6.1 <2 <0.0022 <0.002 0.18 3.3 <3 150 <0.00006 2.3 21 0.0011 17 <0.1 1.5 0.00027 0.29 <0.0021 21 200 0.0028 <0.0037
4/30/12 <0.00003 0.0011 0.1 18 <0.00009 5.7 <2 <0.0015 <0.0006 0.19 4.3 <3 150 <0.00006 2.2 22 0.0011 18 <0.1 1.4 <0.00015 0.16GJ 0.0044 20 190 0.0029 <0.0016
7/23/12 <0.00003 0.0013 0.11 19 <0.00009 6.1 <4 0.0016 <0.0006 0.22 4.7 <3 150 <0.00006 2.2 22 0.0012 18 0.071 1.5 <0.00015 0.28 0.0019 21 170 0.0029 0.011
10/1/12 <0.00003 0.0011 0.1 18 <0.00009 6.2 <2 <0.0000015 <0.0000006 0.22 3.4 <3 150 <0.00006 2.2 22 0.0011 17 0.031 1.4 <0.00015 0.31 0.0042 20 210 0.0027 0.00094
2/19/13 <0.00003 0.0013 0.11 19 <0.00009 5.8 <8 <0.0015 <0.0006 0.22 7.9 5.94 150 <0.00006 2.4 24 0.0013 19 <0.1 1.5 <0.00015 0.26 0.0025 22 190 0.0029 0.0038
5/21/13 <0.00003 0.0015 0.11 19 <0.00012 6.4 <2 <0.0015 <0.001 0.25 5.1 3.20 150 <0.00006 2.6 22 0.0011 17 <0.1 1.6 <0.00015 0.189 <0.003 21 210 0.0028 0.0018
7/15/13 <0.0001 <0.002 0.11 19 <0.0003 6.1 <2 <0.01 <0.01 0.2 5.1 3.20 150 <0.0002 2.4 23 0.001 17 <0.1 1.6 <0.0005 0.36 <0.005 21 220 0.0028 <0.01
7/15/13 5
11/4/13 <0.0001 <0.002 0.11 18 <0.0003 6.2 <2 <0.01 <0.01 0.21 4 <3 150 <0.0002 2.1 22 0.0011 18 <0.1 1.4 <0.0005 0.45 <0.005 22 190 0.0026 <0.01
2/24/14 <0.00003 0.0016 0.12 19 <0.00012 6.3 <2 <0.0012 <0.0073 0.17 5.2 3.23 150 <0.00006 2.5 22 0.0011 20 0.05 1.5 <0.00015 0.26 <0.0045 22 200 0.0029 <0.0052
4/28/14 <0.000037 0.0017 0.12 19 <0.00016 6.1 <2 <0.00067 <0.0011 0.19 4.3 <3 150 <0.00006 2.5 23 0.0015 18 <0.1 1.5 <0.00029 0.25 0.0042 21 200 0.0032 <0.0015
7/21/14 <0.000037 0.0011 0.11 19 <0.00016 6.2 <2 0.00069 <0.0011 0.17 4.9 <3 150 <0.00006 2.5 23 0.0013 18 0.041 1.5 <0.00029 0.25 <0.0042 21 220 0.0032 <0.0015
10/27/14 <0.000037 0.0017 0.11 18 <0.00016 6.1 <2 <0.00067 <0.0011 0.19 6.1 4.06 150 <0.00006 2.4 22 0.0012 17 <0.1 1.5 <0.00029 0.23 <0.0042 21 200 0.003 <0.0015
2/23/15 <0.000038 <0.002GR 0.11 19 <0.00018 5.9 <2 <0.0015 <0.0022 0.19 3.8 1.76 150 <0.00006 2.1 23 0.0012 17 <0.1 1.4 <0.00013 0.31 <0.0046 21 200 0.003 <0.0025
2/23/15 <0.002
5/11/15 <0.0001 <0.002 0.11 18 <0.0003 6.2 <2 <0.01 <0.01 0.19 5.8 3.49 150 <0.0002 2.5 23 0.0013 18 <0.1 1.5 <0.0005 0.29 <0.005 22 200 0.0034 <0.01
8/10/15 <0.0001 <0.002 0.11 19 <0.0003 6.1 <2 <0.01 <0.01 0.2 4.4 2.36 150 <0.0002 2.6 23 0.0013 18 <0.1 1.5 <0.0005 0.3 <0.005 22 200 0.003 <0.01
10/19/15 <0.0001 <0.002 0.10 19 <0.0003 6.6 <8 <0.01 <0.01 0.19 5.2 3.3 150 <0.0002 2.3 21 <0.001 20 <0.1 1.4 <0.0005 0.37 <0.005 23 180 0.0028 <0.01
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11/30/03 0.001305 0.01 0.2 <0.001 12.6 <0.01 0.000357 0.2 <0.001 0.00037 <0.05 1.2 0.000164 0.02 107 315 0.0065 0.006394
3/23/04 <0.005 0.01 0.2 40 <0.001 15 <1 <0.01 0.001168 0.2 126 <0.001 2.8 27.4 0.00025 18.1 <0.05 1.27 0.000363 <0.2 0.025 132 323 0.006 0.008213
9/21/04 <0.005 0.009 0.2 42.1 0.00022 11 <1 <0.01 0.001162 0.3 122 0.000007 2.5 25.6 0.00028 19.6 0.03 1.21 0.000681 <0.2 0.023 131 323 0.0058 0.03
11/7/04 <0.005 0.01 0.2 44 0.00017 11 <1 <0.01 0.00163 0.3 124 <0.001 3.1 27.5 0.00072 22.5 <0.05 1.2 0.0002 <0.2 0.023 126 314 0.0061 <0.01
3/20/05 <0.005 0.01 0.2 43.2 0.000206 13 <1 <0.01 0.001468 0.3 126 <0.001 2.8 26.6 0.00037 20.5 <0.05 1.2 <0.002 <0.2 0.022 121 341 0.0062 0.003132
6/12/05 <0.005 0.009 0.2 43.1 <0.001 12 <1 <0.01 0.00108 0.2 121 0.00002 2.4 26.4 0.00024 22 0.02 1.3 0.00011 <0.2 0.022 120 332 0.0067 0.00395
9/11/05 <0.005 0.01 0.2 42.1 <0.001 12 <1 <0.01 0.001083 0.2 130 <0.001 2.5 25.9 0.00032 21.4 0.02 1.3 0.000321 0.4 0.022 125 294 0.0067 0.002308
12/13/05 <0.005 0.009 0.2 36.4 <0.001GJ 10 <1 <0.01 <0.01 0.2 128 <0.001 2.8 23.6 <0.005 20.7 <0.05 1.2 <0.002 <0.2 0.018 130 315 0.0068 <0.01
3/11/06 <0.005 0.009 0.2 43.2 <0.001 11 <1 0.000571 0.000554 0.2 125 0.00002 3 26.5 0.00026 21.2 0.04 1.2 0.000182 <0.2 0.019 115 302 0.0062 0.001825
6/11/06 <0.005 0.01 0.2 37.3 <0.001 11 <1 <0.01 0.0007 0.2 121 <0.001 3 24.1 0.00029 18.6 0.04 1.2 0.00015 0.4 0.021 115GJ 278 0.007 0.00228
9/20/06 <0.005 0.01 0.2 42 <0.001 11 <1 0.000641 0.000116 0.2 165 <0.001 2.8 25.8 0.00029 21.7 <0.05 1.1 0.000165 <0.2 0.02 125 286 0.0073 0.00263
12/8/06 <0.005 0.01 0.2 40.9 <0.001 10 <1 0.000273 0.001045 0.3 126 0.00002 2.9 24.5 0.00136 21 0.09 1.2 0.000191 <0.2 0.018 112 288 0.0071 0.004496
3/11/07 <0.005 0.01 0.2 41.7 0.000028 9 <1 0.000062 0.000667 0.3 5.2 <3 132 <0.001 3 26.3 0.00029 21.8 <0.05 1.3 0.000103 <0.2 0.018 113 282 0.0073 0.003341
6/24/07 <0.005 0.01 0.2 40.5 0.0000308 10 <1 0.0001406 0.0006209 0.3 4.7 <3 134 <0.001 3 25 0.00031 20.4 <0.05 1.3 0.0000815 0.5 0.018 112 298 0.0072 0.002171
9/1/07 <0.005 0.01 0.2 38.4 <0.001 10 <1 0.0001649 0.0005351 0.3 4.3 <3 135 <0.001 3.2 23.4 0.00026 20.4 <0.05 1.3 0.0001483 0.5 0.017 106 280 0.0071 0.006908
12/4/07 <0.005 0.011 0.2 37 <0.001 10 <1 <0.01 0.0006396 0.2 5.6 <3 131 <0.001 2.9 23.2 0.00031 19.2 <0.05 1.2 0.0000914 <0.2 0.018 103 290 0.0077 0.002934
3/26/08 <0.005 0.01 0.2GJ 39.3 <0.001 10 <1 <0.01 <0.01 0.2 138 <0.001 3 25.6 <0.005 21.7 <0.05 1.2 <0.002 /0.001 0.017 106 285GJ 0.0072 <0.01
6/30/08 <0.001GJ 0.01 0.2GJ 44 <0.001 10 <1 <0.01 <0.01 0.2 6.5 <3 136 <0.001 3 26 <0.005 20 <0.05 2.2GJ <0.001 /0.1 0.016 112 294 0.0075GJ <0.01
9/23/08 <0.001 0.009 0.1 42.1 <0.001 8 <1 <0.01 <0.01 0.2 134 <0.001 2.8 26.2 <0.005 20 <0.1 1.23GJ <0.001 0.07 0.015 108 286 0.0075 <0.01
12/15/08 <0.001 0.009GJ 0.1 38.7 <0.001 8 <1 <0.01 <0.01 0.2 134 <0.001 2.9 23.8 <0.005 20 <0.05 1.2 <0.001 <0.19 0.014 99 280GJ 0.007 <0.01
2/9/09 <0.005 0.009 0.1 34GJ <0.001 9 <1 <0.01 <0.01 0.2 135 <0.001 2 21GJ <0.005 19GJ <0.05 1.2 <0.002 0.16 0.014 99 270 0.0078 <0.01
4/13/09 <0.005 0.009 0.1 35 <0.001 10 <1 <0.01 <0.01 0.2 140 <0.001 3GJ 22 <0.005 20GJ <0.05 1.1 <0.002 0.26 0.015 101 291 0.0075 <0.01
8/24/09 <0.005 0.01 0.2 37 <0.001 10 <1 <0.01 <0.01 0.2 143/J <0.001 3 22 <0.005 18 <0.05 1.2 <0.002 0.36 0.015/J 107 276 0.0083 <0.01
10/18/09 <0.005 0.01 0.2 36 <0.001 8 <1 <0.01 <0.01 0.2 146/J <0.001 3 22 <0.005 19 <0.05 1.2 <0.002 0.03 0.015 103 319 0.0082 <0.01
2/1/10 <0.005GR 0.01GR 0.1GR 37GR <0.001GR 8GR <1GR <0.01GR <0.01GR 0.2GR 150GR <0.001GR 3GR 22GR <0.005GR 20GR 0.09GR 1.2GR <0.002GR 0.12 0.014GR 101GR 216GR 0.0089GR <0.01GR


3/22/10 <0.005 0.009 0.1 36 <0.001 6 <1 <0.01 <0.01 0.2 152GJ <0.001 3 22 <0.005 20 <0.05 1.1 <0.002 0.014 100 275 0.0088 <0.01
4/12/10 <0.005 0.01 0.2 40 <0.001 8 <1 <0.01 <0.01 0.2 152GR <0.001 3 24 <0.005 20 <0.05 1.2 <0.002 0.29 0.014 100 282 0.009 <0.01
8/30/10 <0.00003 0.0089 0.15 37 <0.000082 9.1 <20GJ <0.002 <0.0015 0.25 5.1 <3 120GJ <0.000011 2.9 23 0.00028 20 <0.1 1.1 <0.000081 <0.23GR 0.015 98 280 0.0091 <0.0075
10/18/10 <0.00003 0.0092 0.14 38 <0.000082 9.2 <2 <0.002 <0.0015 0.23 6.3 <3 110 <0.000011 3 23 0.00037 21 1.2 0.00012 0.174 0.015 97 270 0.009 <0.0075
1/24/11 <0.00003 0.0096 0.14 36 <0.000082 9.3 <2 <0.002 <0.0015 0.23 7.8 <3 120 0.000013 2.8 22 0.00042 18 <0.1 1.1 <0.000081 0.19 0.014 94 270 0.0091 0.0082
4/11/11 <0.00003 0.0088 0.14 35 <0.000082 8.8 <2 <0.002 <0.0015 0.22 6.5 <3 120 <0.0000046 2.6 23 0.00033 19 <0.1 1.2 0.00009 0.181 0.015 93 290 0.0094 <0.0075
7/25/11 0.00004 0.009 0.14 37 <0.000037 8.8 <4 <0.0022 <0.002 0.2 6.2 <3 120 0.0000062 3 23 0.00029 19 0.028 1.1 0.00006 0.211 0.011 90 300 0.0094 <0.0037
10/17/11 0.00003 0.0095 0.15 35 <0.000037 8.5 <2 <0.0022 <0.002 0.23 6.9 <3 120 <0.00006 2.8 23 0.00034 19 <0.1 1.2 0.00018 0.21 0.012 91 270 0.01 <0.0037
2/13/12 0.00006 0.0093 0.14 34 <0.000037 8.7 <2 <0.0022 <0.002 0.21 5.6 <3 120 <0.00006 3.1 21 0.00024 17 <0.1 1.2 0.00006 0.26 0.012 89 270 0.0094 <0.0037
4/30/12 <0.00003 0.0091 0.14 34 <0.00009 8.1 <2 <0.0015 <0.0006 0.21 4.5 <3 120 <0.00006 2.6 21 0.00047 19 <0.1 1.1 <0.00015 0.27GJ 0.011 86 270 0.0097 <0.0016
7/23/12 0.00004 0.009 0.14 36 <0.00009 8.4 <4 <0.0015 <0.0006 0.28 5.9 <3 120 <0.00006 2.5 22 0.00046 19 0.054 1.1 <0.00015 0.29 0.013 88 250 0.0092 <0.0016
10/1/12 <0.00003 0.009 0.14 33 <0.00009 8.3 <2 <0.0000015 <0.0000006 0.25 4.3 <3 120 <0.00006 2.5 21 <0.00034 18 0.033 1 <0.00015 0.32 0.01 86 250 0.0094 <0.0000016
2/19/13 <0.00003 0.0093 0.15 36 <0.00009 7.8 <8 <0.0015 <0.0006 0.26 10.3 3.53 120 <0.00006 2.9 23 0.00033 19 <0.1 1.2 <0.00015 0.195 0.0081 91 260 0.01 0.0044
5/21/13 <0.00003 0.009 0.14 35 <0.00012 8.2 <2 <0.0015 <0.001 0.29 8.5 <3 120 <0.00006 3 21 <0.0005 18 <0.1 1.2 <0.00015 0.27 0.0077 83 270 0.0094 <0.0016
7/15/13 <0.0001 0.0096 0.14 34 <0.0003 7.9 <2 <0.01 <0.01 0.22 6.1 <3 120 <0.0002 2.9 22 <0.001 18 <0.1 1.3 <0.0005 0.202 0.012 81 290 0.01 <0.01
11/4/13 <0.0001 0.0084 0.14 31 <0.0003 8 <2 <0.01 <0.01 0.24 6.8 <3 120 <0.0002 2.4 20 <0.001 18 <0.1 1.1 <0.0005 0.34 0.0086 82 240 0.0095 <0.01
2/24/14 <0.00003 0.0092 0.15 33 <0.00012 7.9 <2 <0.0012 <0.0073 0.21 5.9 <3 120 <0.00006 2.7 20 <0.0005 19 0.038 1.1 0.0002 0.27 0.011 81 250 0.01 <0.0052
4/28/14 <0.000037 0.011 0.15 33 <0.00016 7.6 <2 <0.00067 <0.0011 0.22 4.8 <3 120 <0.00006 2.9 21 0.0011 18 <0.1 1.1 <0.00029 0.24 0.015 77 250 0.011 0.0032
4/28/14 0.0098 0.0074
7/21/14 <0.000037 0.0093 0.14 33 <0.00016 7.9 <2 <0.00067 <0.0011 0.21 8.8 <3 120 <0.00006 2.9 21 <0.0004 18 <0.1 1.1 <0.00029 0.24 0.0057 76 250 0.011 <0.0015
10/27/14 <0.000037 0.0094 0.14 31 <0.00016 7.8 <2 <0.00067 <0.0011 0.22 7.9 <3 120 <0.00006 2.8 19 <0.0004 17 <0.1 1.1 <0.00029 0.29 0.0063 74 250 0.011 <0.0015
2/23/15 0.00021 0.0091GR 0.14 31 <0.00018 7.6 <2 <0.0015 <0.0022 0.22 8.7 1.9 120 <0.00006 2.4 19 <0.0005 17 <0.1 1.1 <0.0005 0.27 <0.005 71 240 0.01 <0.0025


0.0074
5/11/15 <0.0001 0.0098 0.15 33 <0.0003 8 <2 <0.01 <0.01 0.22 7.3 <3 120 <0.0002 2.9 21 <0.001 18 <0.1 1.1 <0.0005 0.225 0.011 71 240 0.012 <0.01
8/10/15 <0.0001 0.0099 0.14 31 <0.0003 8 <2 <0.01 <0.01 0.23 8 0.52 120 <0.0002 2.8 19 <0.001 18 <0.1 1.2 <0.0005 0.25 0.008 70 240 0.011 <0.01
10/18/15 <0.0001 0.0088 0.13 31 <0.0003 8.6 <8 <0.01 <0.01 0.23 7.5 0.02 110 <0.0002 2.6 19 <0.001 19 <0.1 1.1 <0.0005 0.31 0.0075 71 230 0.0011 <0.01
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CO3-
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Cu-
(mg/L) F-(mg/L)
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(pCi/L)


Calculated-
Adjusted-
Gross-
Alpha-
(pCi/L)


HCO3-
(mg/L)


Hg-
(mg/L) K-(mg/L)


Mg-
(mg/L)


Mo-
(mg/L)


Na-
(mg/L)


NH3-as-N-
(mg/L)


NO3+NO2-
as-N-
(mg/L)


Pb-
(mg/L)


RaG226-
(pCi/L)


Se-
(mg/L)


SO4-
(mg/L)


TDS-
(mg/L)


Unat-
(mg/L) Zn-(mg/L)


4/3/02 <0.001 0.00493 0.12 <0.001 980 0.00396 0.056 6.43 <0.001 29.9 48.7 <0.001 0.0326 19800 32400 9.31 0.12
4/29/02 <0.005 0.006 <0.1 <0.001 1570 <0.01 0.07 8.3 <0.001 12 12 <0.002 0.053 30700 50400 12.2 0.13
7/29/02 <0.005 0.017 0.2 <0.001 785 <0.01 0.05 2 <0.001 4.5 67.3 0.009 0.256 15900 28500 4.95 0.37
8/5/02 <0.005 0.011 <0.1 <0.001 1090 <0.01 0.04 7.8 <0.001 19.6 17.9 0.005 0.058 23500 38500 11.2 0.23
9/2/02 <0.005 0.01086 <0.1 <0.001 1407 <0.01 0.07176 9.19 <0.001 23.4 9.9 <0.002 0.05523 28300 44700 13.43 0.1447
12/1/03 0.015 <0.003 0.02441 <0.001 918 0.00343 0.03 5.4 <0.001 0.139 19.8 11 0.00161 0.014 20400 30300 7.79 0.11
3/22/04 <0.005 0.0027 0.02275 465 <0.001 1100 <1 0.00788 0.03 3.5 1370 0.00013 90 3120 0.142 4410 13.2 12.1 0.00111 0.8 0.027 20000 30700 8.24 0.07
9/19/04 <0.005 0.005GJ 0.0208 453 0.006GJ 737 <1 <0.01 0.08 3.5 1320 0.0009 99 1970 0.16 2960 24.2 8.32 0.00155 1.9 0.03GJ 13600 23200 6.07 0.07
11/28/04 <0.005 0.007GJ 0.2 449 <0.004GJ 929 <1 <0.01 0.05 3.8 1310 0.00018 85.3 2420 0.165 4210 19.2 23.2 0.007 1.9 0.04GJ 19600 29200 6.84 0.79
3/20/05 <0.005 0.007GJ 0.01328 417 0.008GJ 718 <1 <0.01 0.04 3.4 750 0.0002 61.4 2140 0.259 2980 5.9 46.5 <0.002 0.6 0.13 13700 23400 6.14 0.1
6/12/05 0.00017 0.01 0.0185 410 0.00072 780 <1 <0.01 0.02 4.4 1050 0.00013 76.3 2420 0.333 3750 7.4 46.3 0.012 0.7 0.14 15500 23700 7.26 0.05
9/11/05 <0.005 0.008GJ 0.02028 424 <0.004GJ 786 <1 0.01 0.03 3.2 1150 <0.001 82.3 2210 0.268 3760 6.2 38.7 0.002 0.5 0.15 16700 26000 7.1 0.07
12/13/05 <0.005 0.004 <0.1 374 <0.001 603 <1 <0.01 0.02 2.9 1060 <0.001 59.7 1660 0.193 2980 11.5 20.9 <0.002 0.4 0.079 12900 19600 5.26 0.04
3/11/06 <0.005 <0.008GJ 0.01265 414 <0.008GJ 615 <1 <0.01 0.03 2.9 1130 0.002 59.6 1590 0.263 2950 11.4 27.1 0.002 1.2 0.08GJ 12800 20300 6.1 0.06
6/11/06 <0.005 0.006 0.0247 470 <0.002GJ 830 <1 0.0046 0.03 3.7 1100 0.0006 85.7 2240 0.476 3500 9.1 14.2 0.003 1 0.092 15100 23700 8.2 0.08
9/18/06 <0.005 0.01/J 0.00463 446 <0.004GJ 650 <1 <0.01 0.05 3.7 1090 <0.001 64.9 1680 0.492 3130 12.1 14.3 0.002 <0.2 0.07 13800 21400 3.27 0.23
12/8/06 <0.005 <0.004GJ 0.03643 463 <0.004GJ 556 <1 0.0076 0.03 3.2 964 <0.001 61.6 1720 0.416 2620 8.8 16.4 0.003 0.7 0.09 12300 19200 5.55 0.11
3/12/07 <0.005 0.003 0.0146 436 <0.001 608 <1 0.00208 0.03 3.2 3020 <3 976 <0.002GJ 61.8 1950 0.341 3090 7.1 31.1 0.00108 1.2 0.168 13300 19800 5.94 0.08
6/25/07 <0.005 0.008 0.02338 449 0.00059 300 <1 0.00145 0.02 4 3280 <3 952 0.00011 70.3 1830 0.529 3010 4.5 23.6 0.00041 0.9 0.264 13400 21400 5.46 0.02
9/1/07 <0.005 0.02 0.3 480 <0.001 740 <1 <0.01 0.03 3.5 5330 <3 951 <0.001 99.6 2720 0.488 4910 6.9 33.4 0.009 4.5 0.354 22400 32700 8.26 0.08
12/20/07 <0.005 0.01GJ 0.01285 429 <0.004GJ 808 <1 <0.01 0.02 3GJ 5860 1527.20 1040 0.00016 69.2 2530 0.39 4000 1.92 33.2 <0.002 0.8 0.19 17200 25700 6.4 0.11GJ
3/26/08 <0.005 0.006 <0.1 437 <0.001 786 <1 <0.01 0.02GJ 3.2 1040 <0.001 71 2320 0.495 3860 3.3GJ 46.3 <0.002 0.79 0.218 18000GJ 25100GJ 6.57 0.08GJ
6/30/08 0.002GJ 0.003 <0.1 485 <0.001 1220 <1 0.02 0.02 2.7 8030 1469.87 1080 0.007 124 4180 0.698 7200 2.02 76.1GJ <0.001 0.6 0.408 31400 43000 9.69GJ 0.06GJ
9/24/08 <0.001 0.009 <0.1 500 <0.001 772 <1 0.01GJ 0.02 3.4 1120 <0.001 70.7 2360 0.66 3860 1.5 25GJ <0.001 0.33 0.082 16600 24000 5.31 0.05
12/17/08 <0.001 0.003 <0.1 507 0.002 747 <1 <0.01 0.03 3 1140 <0.001 68 2400 0.739 3750 14.6 30.7GJ <0.001 3GJ 0.172 16200 23900 4.96 0.13GJ
2/20/13 <0.00003 0.0066 0.0084 350GJ 0.0021 450 <40 <0.0015 0.0048 5.2 920 <3 1000 <0.00006 130 3400 0.69 5000GJ 6.7 45 0.0002 2.08 0.3 11000 32000 4 0.045
8/10/15 <0.0001 0.0071 <0.1 340 0.0031 830 <2 <0.01 <0.01 <100 1700 /816.00 780 <0.0002 120 2100 0.75 3700 0.98 33 <0.0005 2.75 0.2 16000 26000 3.7 0.037
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Proposed	Groundwater	Compliance	Limit	=	0.049	mg/L	RM7	
Proposed	Groundwater	Compliance	Limit	=	0.013	mg/L	RM2R,	14,	18,	19	
	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.5	mg/L	for	all	Complaince	Wells	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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detection limit. 


										Proposed	Groundwater	Compliance	Limit	=	0.0013	mg/L	for	wells	RM2R,	14,	18	
Proposed	Groundwater	Compliance	Limit	=	0.0005	mg/L	for	wells	RM7,	19	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limit	=	63	mg/L	for	all	Compliance	Wells	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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below detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.03	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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Proposed	Groundwater	Compliance	Limit	=	0.33	mg/L	for	all	Compliance	Wells		


`


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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Proposed	Groundwater	Compliance	Limit		=	1.0	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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Calculated	Adjusted	Gross	Alpha	
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Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limits		
for	Complaince	Wells		
RM-2R			=	5.1	pCi/L		
RM-7					=	4.6	pCi/L	
RM14				=	5.7	pCi/L	
RM18				=	5.6	pCi/L	
RM19				=	5.9	pCi/L	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limits	
for	Complaince	Wells	
RM2R				=	0.0005	mg/L	
RM7						=	0.00083	mg/L	
RM14				=	0.00058	mg/L	
RM18				=	0.0005	mg/L	
RM19				=	0.0005	mg/L	
	
	


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.01	mg/L	for	all	Complaince	Wells		


`


Wells	RM1,	RM8,	RM12,	RM20	
are	not	Compliance	Wells	
and	no	limits	are	proposed	
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Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limit		=	7.5	mg/L	for	all	Complaince	Wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limit	=	2.5	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.0038	mg/L	for	all	wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not		
Compliance	Wells	and	no	limits	are	proposed	
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Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limit	=	1.3	pCi/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
	


Shootaring Canyon Mill                                                                                                                                         Annual Groundwater Monitoring Report - 2015
                                                                                                                                                                 February 2016







0 


0.01 


0.02 


0.03 


0.04 


0.05 


Se
 (m


g/
L)


 


Year 


Selenium 


RM1 


RM2R 


RM7 


RM8 


RM12 


RM14 


RM18 


RM19 


RM20 


Open symbols indicate sample result was below 
detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.013	mg/L	for	all	wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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below detection limit. Proposed	Groundwater	Compliance	Limit		=0.03	mg/L	for	RM2R,	19	


Proposed	Groundwater	Compliance	Limit	=	0.01	mg/L	for	RM7,	14,	18	
Wells	RM1,	RM8,	RM12	and	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limit	=	125	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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for	Compliance	Wells	
RM2R				=	263	mg/L			RM18				=	246	mg/L	
RM7						=	242	mg/L				RM19				=	239	mg/L	
RM14				=	259	mg/L	
	
	


`	


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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detection limit. 


Proposed	Groundwater	Compliance	Limit	=	0.008	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20		
are	not	Compliance	Wells		
and	no	limits	are	proposed	
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Proposed	Groundwater	Compliance	Limit	=	1.3	mg/L	for	all	Compliance	Wells		


Wells	RM1,	RM8,	RM12,	RM20	are	not	Compliance	Wells	and	no	limits	are	proposed	
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Department of 
Environmental Quality 


Amanda Smith 
Executil't' Director 


State of Utah 
DIVISION OF RADIATION CONTROL 


GARY R. I-IERBERT 
Gm•emor 


GREG BELL 
Lieutena/11 Gm•emor 


March 28, 2011 


CERTIFIED MAIL 
(Return Receipt Requested) 


Dennis Stover, President 
Uranium One Americas, Inc. 
907 N. Poplar 
Suite 260 
Casper, WY 82601 


Dear Mr. Stover: 


Rusty Lundberg 
Din•ctor 


IDl ~@~~W~Iffi 
J]l APR 0 5 2011 mJ 


BY: -~n'J.I!f_E_._§zNER.. 


Subject: State of Utah Ground Water Quality Discharge Permit, Permit No. UGW 170003, 
Shootaring Canyon Uranium Facility, Minor Modification, New Cover Page to 
Reflect Change in Company Name 


The Division of Radiation Control (DRC) received your notification letter and documents 
detailing the merger and operator name change for the Shootaring Canyon Uranium Mill located 
in Garfield County, Utah. The recei vecl documents are to meet requirements to change the 
operator listed on the "Radioactive Materials License" No. UT0900480 and the Ground Water 
Quality Discharge Permit No. UGW 170003, listing Uranium One Americas, Inc. as the licensee 
and permittee. 


Specifically, DRC has received the following documents: 


1. A cover letter elated February 25,2011 , summarizing the merger of Uranium One 
Exploration with and into Uranium One Americas (Merger). The letter was received 
by DRC via hand delivery on February 24, 2011. 


2. "Notice of Name Change, Radioactive Material License UT0900480, Uranium One 
Exploration U.S .A. Inc., Uranium One Americas, Inc., Shootaring Canyon Uranium 
Mill, Gmfie1d County, Utah" document dated February 25, 2011, signed by Dennis 
Stover, President, Uranium One Exploration Inc., Uranium One Americas Inc. , 
including additional exhibits of financial surety. 


3. A letter dated March 22, 2011 , confirming commitments related to the Merger; and 
specifying the name and address changes pertinent to the Merger. 


195 North 1950 West • Sa il L1kc City, UT 
Mailing Address: P.O . Box 144850 • S alt L1ke City, UT 84114A850 


Telephone (80 1) 536-4250 • Fax (801 ) 533-4097 • T.D.D. (801) 536 -4414 
www.deq.utnh.xm· 


Pri11 ted 011 100% recycled p:~pc r 







Uranium One Americas, Inc. 
Groundwater Permit UGW 170003 
Cover Page Modification 


.· . P~g~ ~··: . .. ~. , . .. 


The received documents meet the requirements of Part IV.M. (Transfers) of the Permit as well as 
the "Ground Water Discharge Permit Transfer" requirements listed in the Utah Administrative 
Code R317-6-6. 18. 


Since the Executive Secretary does not perceive a need to provide significant modification of the 
permit terms or revoke the previously issued permit, the permit cover page has been amended to 
Jist Uranium One Americas, Inc. as the permit operator. A copy of the modified and signed cover 
page and permit is enclosed with this letter. Please note that the permit expiration date was 
January 14, 2009, howev.er, the permit is administratively extended as clarified in a letter dated 
January 14, 2009. The Permit is administratively extended and active, pending application 
completion (return to operation) or notification otherwise by the Executive Secretary. 


Please insure that Uranium One Americas, Inc. is familiar with the permit terms and maintains 
compliance at the Shootaring Canyon Uranium Facility. If you have any questions regarding this 
letter or the attachments, please contact Tom Rushing at (801) 536-0080. Thank you. 


Sincerely, 


UTAH WATER QUALITY BOARD 


~~ 
Co-Executive Secretary 


Enclosure: Modified Ground Water Permit UGW170003 


F:\Uranium Onc\Opcrator Permit 1VIod 2\0peratorPcnnitModification20 ll .cloc 







Permit No. UGW170003 


STATE OF UTAH 
DIVISION OF WATER QUALITY 


DEPARTMENT OF ENVIRONMENTAL QUALITY 
P.O. BOX · 16690 


SALT LAKE CITY, UTAH 84116·0690 


Ground Water Quality Discharge Permit 


In compliance with the provisions of the Utah Water Pollution Control Act, Title 19, Chapter 5, 
Utah Code Annotated 1953, as amended, 


Uranium One Americas, Inc. 
907 N. Poplar 


Suite 260 
Casper, WY 82601 


is granted a Ground Water Quality Discharge Permit for the Shootaring Canyon Uranium Facility 
located at latitude 37° 42' 30" North, longitude 110° 41' 30" West in accordance with conditions set 
forth herein . 


This renewal Ground Water Quality Discharge Permit amends and supersedes previously issued 
Ground Water Discharge Permits for this facility. 


This renewal permit is effective on January 14, 2004. 


This permit and the authorization to operate shall expire at midnight, January 14, 2009. 


(Expiration Date under Administrative Extension as clarified by Letter Dated January 14, 2009) 


Cover page modified to reflect Uranium One Americas, Inc. as the operator, March 28, 2011 


Signed this 28111 clay of March, 2011 


~{~ Rusty Lun e ·g 
Co-Executive Secretary 
Water Quality Board 
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I. SPECIFIC CONDITIONS 


A. Ground Water Classification 


In accordance with UAC R317-6-3, ground water at the existing monitoring wells is 
classified as Class IA, Pristine Ground Water, based upon the ground water standards as 
defined in UAC R317-6-2. 


B. Background Ground Water Quality 


1. Background Quality from Existing Monitoring Wells- Based on ground water 
quality samples collected through October 2002, background quality for Class IA 
water is defined as the mean concentration of any contaminant in any individual well 
as determined by the Executive Secretary. 


2. Determination and Revision of Background Ground Water Quality- after submittal 
of additional ground water quality data, background ground water quality values may 
be revised by the Executive Secretary. 


C. Ground Water Compliance Limits 


As stipulated in UAC R317 -6-4, Class IA ground water will be protected to the 
maximum extent feasible from degradation by facilities that discharge or would probably 
discharge to ground water such as the tailings cell at the Shootaring Canyon uranium 
mill. During reclamation activities, the site-wide ground water compliance limits in 
Table 1 will apply to all compliance monitoring wells. After reclamation activities have 
been completed, well-specific compliance limits will be established for the wells and 
parameters in Table 2, which will replace and supercede Table 1. 


1. Ground Water Compliance Limits (GWCLs) for Compliance Monitoring Wells
ground water quality at compliance monitoring wells shall not exceed the GWCLs 
provided in Table 1 during reclamation and Table 2 after reclamation. The GWCLs 
in Table 2 apply to Class IA ground water and are defined as follows: 


a. Total dissolved solids or any specific contaminant present in a detectable amount 
as a background concentration may not exceed the greater of 1.1 times the 
background (mean) concentration, or the mean concentration plus the second 
standard deviation, or 0.1 times the value of the ground water quality standard as 
specified in Table 1; 


b. A contaminant not present in a detectable amount as a background concentration 
may not exceed the greater of 0.1 times the value of the ground water quality 
standard, or the limit of detection. 
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Table 1 


Site· Wide Groundwater Compliance Monitoring Well Background Levels and 
Compliance Limits During Reclamation and the Accelerated Background 


Monitoring Program 


Water Quality Data Site-Wide 


Ground Water Background 
Level (mg/1) 


Ground Water 
Parameters Quality Standard 


(mg/1) Standard 
Mean Deviation 


Arsenic 0.05 0.005 0.015 
Barimn 2.0 ' 0.28 0.28 
Cadmium 0.005 0.001 0.002 
Chromium 0.1 0.006 0.010 
Copper 1.3 0.006 0.005 
Lead 0.015 0.002 0.004 
Mercury 0.002 0.0013 0.0048 
Molybdenum 0.040 (C) 0.03 0.04 
Selenium 0.05 0.003 0.005 
Silver 0.1 0.001 0.002 
Zinc 5.0 0.04 0.07 
AmmoniaasN 30.0 ID ID 
Chloride 250'"' 7.4 4.0 
Fluoride 4.0 0.24 0.15 
Nitrate+Nitrite (as N) 10.0 ID ID 
Sulfate 5ootc) 22.3 30.3 
TDS 500 237 128 
pH (units) 6.5-8.5 8.03 0.60 
Radionuclidcs 
Radium-226 D 5.0 pCi/1 1.01 4.10 
UraniumD 0.030 mg/1<'' 2.81 3.90 


(a) ProtectiOn Level based on 1.1 times the mean background concentration. 
(b) Protection Level based on 0.1 times the Ground Water Quality Standard. 


I 


Ground Water 
Compliance Limit 


(mg/1) 


0.006(') 
0.31 (') 


0.0014''1 


O.OIOt"> 
0.130(b) 


0.003''' 
0.0014(') 


0.04(') 


o.oo5<"' 
O.OIO(o) 
0.50(o) 
3.oto) 


25.0(0) 
0.40(b) 


J.o<"' 
5o.o<"> 
261(') 


6.5-8.5 


NA 
NA 


(c) Ad hoc GWQS for ammonia (as N) and molybdenum based on EPA drinking water lifetime health advisories. 
(d) Final EPA Secondary Drinking Water maximum contaminant level (MCL). 
(e) Proposed EPA Drinking Water maximum contaminant level (MCL). 
(f) Ad hoc GWQS for uranium based on final EPA drinking water maximum concentration limit (MCL). 
JD Insufficient data 
NA Not applicable 
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Table 2. p, --- --- --~--------- ------- . ---- ---- ------- - ----------, ' . ----, ---- ------Reel G d c r p, Well dL .. 
Ground Water COMPLIANCE MONITORING WELLS 
Compliance Ground Water RM2R RM7 RM14 RM18 RM19 
Parameters Quality Standard GWCL GWCL GWCL GWCL GWCL 


Nutrients (mgll) 
Ammonia (as N) 25 l") TBD''> I TBD '') TBD ''> TBD''> TBD ''> 
Nitrate+ Nitrite (as N) 10 TBD''> I TBD l') TBD "> TBD''> TBD''> 


Heavy Metals (mJ;Il) 
Arsenic 0.050 TBD''> TBD ''> TBD''> TBD''> TBD "> 
Barium 2.0 TBD''> TBD''> TBD "> TBD ''> TBD''> 
Cadmium 0.005 TBD''> TBD''> TBD''> TBD''> TBD''> 
Chromium 0.100 TBD''> TBD''> TBD '" TBD''> TBD ''> 
Copper 1.3 TBD''> TBD''> TBD '" TBD''> TBD''> 
Lead 0.015 TBD "> TBD "> TBD "> TBD''> TBD l'> 
Mercury 0.002 TBD "> TBD''> TBD "> TBD "> TBD '" 
Molybdenum 0.040 l"J TBD "> TBD "> TBD''J TBD''> TBD''J 
Selenium 0.050 TBD''> TBD <>> TBD''> TBD''> TBD''> 
Silver 0.100 TBD ''> TBD''> TBD ''> TBD''> TBD ''> 
Uranium 0.030 (j) TBD''> TBD''> TBD''> TBD''> TBD''> 
Zinc 5.0 TBD''> TBD ''> TBD ''> TBD''> TBD "> 


Others 
Gross Alpha (pCi/1) 15.0 TBD''> TBD''> TBD''> TBD ''> TBD''> 
Field pH (S.U.) 6.5-8.5 TBD''> TBD''> TBD ''> TBD''> TBD''l 
Chloride (m<dl) 250 () TBD ''1 TBD <•> TBD ''> TBD''> TBD''> 
Fluoride (mg/1) 4.0 TBD <•> TBD "> TBD''>. TBD''> TBD <•> 
Sulfate (mg/1) 250 () TBD''> TBD ''> TBD "' TBD''> TBD ''> 
TDS (mg/1) 500 TBD''J TBD ''> TBD''J TBD''> TBD ''> 
1. Utah Ground Water Quality Standards (GWQS) as defined in UAC R317-6. Table 2. Ad hoc GWQS also provided herein. as noted, and as allowed by UAC R317-6-2.2. 
2. Ad hoc GWQS for ammonia (as N) and molybdenum based on EPA drinking water lifetime health advisories. 
3. Ad hoc GWQS for uranium based on final EPA drinking water maximum concentration limit (MCL). 
4. Ad hoc GWQS for chloride and sulfate based on EPA secondary drinking water regulations. 
5. Ground water compliance limit (GWCL) based on 0.1 times the GWQS. 
6. GWCL based on the limit of detection. 
7. GWCL based on the mean concentration plus two standard deviations (X+2cr). 
8. TBD =to be determin6d when sufficient background monitoring data are available. 
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2. Compliance Determination Method - Compliance with ground water compliance 
limits shall be accomplished using compliance monitoring wells. If future monitoring 
data indicate an exceedance of compliance limits, the compliance status will be 
determined in accordance with Patt II.F, below, and if necessary, reference to the 
methods described in the EPA Interim Final Guidance Document titled Statistical 
Analysis of Ground Water Monitoring Data at RCRA Facilities (February 1989). 
Subsequent updates of this document shall be utilized after Executive Secretary 
approval. 


D. Discharge Minimization Technology 


1. Discharge Minimization Design Standards- the design of the tailings cell will 
incorporate discharge minimization technology through the use of earthen materials 
in both the bottom liner and cover system. The tailings cell shall be constructed in 
accordance with the approved Tailings Reclamation and Decommissioning Plan for 
the Shootaring Canyon Uranium Project (SUA-1371 Docket No. 40-8698). 


The tailings cell design shall include, but is not limited to, the following 
elements: 


a) Cover System- the cover system shall be constructed of the following 
materials, as described from the top down: 


1) Erosion Banier- the erosion barrier will consist of a rock mulch layer 
with a riprap rock apron at the downstream edge of rock mulch areas. 


i) Rock Mulch Layer- will be at least 8 inches thick with a minimum 
Dso of 2 inches. 


ii) Intermediate RipRap - a 12-inch thick rock layer with a minimum 
D50 of 6 inches will be placed at the downstream edge ofrock mulch 
areas and in the upstream section of the primary channel inside the 
tailings cell as indicated by Figures 6-2 and6-6 of the approved 
Reclamation Plan. 


Slopes will vary from 2% and20% as indicated in Figures 6-2 and 6-6 
of the approved Reclamation Plan. 


2) Freeze-Thaw BatTier (rocky soil layer)- a 24-inch layer of sand, silt 
and rock. 


3) Radon BatTier- an 18-inch compacted clay layer with a maximum 
permeability of l.OE-7 em/sec. 


4) Interim Waste Cover- a 12-inch layer of sand, clay, or mixed clay with 
a minimum moisture content of 10 percent for sandy material and 15 
percent for material with greater than 20 percent fines passing #200 
steve. 
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5) Waste- an approximate thickness of 18 feet of existing tailings material 
overlain by an approximate thickness of 12 feet of ore material. 


6) Bottom Clay Liner- 24 inches of compacted clay with a maximum 
field hydraulic conductivity of l.OE-7 em/sec. 


b) Conveyance Channel Bedding- channel beds of drainage conveyances will 
be constructed of the following materials: 


1) Upstream Section of Primary Channel- will consist of the following 
riprap layer and underlying filter layer: 


1. a 12-inch thick riprap rock layer with a minimum Dso of six inches 


ii. an 8-inch thick layer of quarry area material that is unsorted with 
the exception of the removal of the +9:inch fraction. 


2) Primary Channel- will consist of the following two-layer 40-inch 
riprap configuration and underlying two-layer 16-inch filter system: 


1. Upper RipRap layer - will be a minimum of 30 inches thick and 
will have a minimum Dso of 20 inches. 


11. Lower RipRap layer- will be 10 inches thick and will have a 
minimum D50 of six inches. 


HI. Upper Filter Layer- an 8-inch rock mulch layer with a minimum 
Dso of two inches. 


1v. Lower Filter Layer- an 8-inch thick layer of quarry area material 
that is unsorted with the exception of the removal of the +9-inch 
fraction. 


3) Porous Rock Ledge- a large rock ledge structure will be constructed in 
the transition zone between the upstream section of the primary channel 
and the primary channel. This structure will be constructed of the 
following materials as shown in Figure 6-8 of the approved PRL 
Reclamation Plan: 


1. Upper RipRap layer- will be four feet thick and will have a 
minimum D50 of 24 inches. 


ii. Middle RipRap layer- will be 12 inches thick and will have a 
minimum D5o of six inches. 


iii. Lower RipRap Layer- will be 12 inches thick with a minimum D50 


of six inches. 
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1v. Filter Layer- an 8-inch thick layer of qumTy area material that is 
unsorted with the exception of the removal of the +9-inch fraction. 


4) Channel Toe Protection- will be four feet thick with a minimum D5o of 
24 inches ancl will extend a distance of 30 feet from the terminus of the 
primary channel as indicated in Figure 6-7 of the approved PRL 
Reclamation Plan. 


E. Compliance Monitoring Requirements 


1. Ground Water Monitoring Requirements 


a) Ground-Water Monitoring Quality Assurance Plan- all water quafity 
monitoring to be conducted under this permit shall be conducted in accordance 
with the general requirements, hereunder, and the specific requirements of the 
Shootaring Canyon Uranium Mill Ground-Water Monitoring Quality 
Assurance Plan most recently approved by the Executive Secretary. 


b) Compliance Monitoring Points - for the purposes of this permit, the permittee 
shall monitor the following wells identified below. 


1. Water Level Measurements- wells RMI, RM2R, RM7, RM8, RM12, 
RM14, RM18, RM19 and RM20. 


11. Water Quality Samples- wells RMI, RM2R, RM7, RM12, RM14, RM18, 
and RM19. 


c) Protection of Monitoring Well Network- all compliance monitoring wells 
must be protected from damage due to surface vehicular traffic or 
contamination due to surface spills. They shall be maintained in full 
operational condition for the life of this Permit. Any well that becomes 
damaged beyond repair or is rendered unusable for any reason will be replaced 
by the permittee within 90 days or as directed by the Executive Secretary. 


d) Ground Water Monitoring\Frequency Requirements 


1. Ground Water Level Measurements- ground water levels shall be 
measured quarterly during the accelerated background monitoring program 
for all existing monitoring wells specified in Part I.E.l.b.i. After the 
accelerated background monitoring program has been completed and 
approved by the Executive Secretary, ground water levels will be measured 
semi-annually in conjunction with the compliance monitoring program. 
Measurements made in conjunction with quarterly or semi-annual ground 
water sampling shall be made prior to any collection of ground water 
samples. These measurements will be made from a permanent single 
reference point clearly demarcated on the top of the well or smface casing. 
Measurements will be made to the nearest 0.01 feet. 
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Ground water level measurements for all nested well pairs such as 
RM8/RM20 will be used to define the ve1tical hydraulic gradient. 


ii. Ground Water Quality Sampling- the permittee shall conduct ground water 
quality sampling for all compliance monitoring wells in accordance with 
the most recent Ground-Water Monitoring Quality Assurance Plan that has 
been approved by the Executive Secretary. 


A) Background Monitoring Program- the permittee will implement an 
accelerated quarterly background ground water monitoring program 
for all monitoring wells and parameters to determine ground water 
compliance limits for these wells during the post closure compliance 
monitoring program. 


B) Compliance Monitoring Program- after completion of accelerated 
quarterly background monitoring program, and subsequent approval 
by the Executive Secretary, the permittee will begin compliance 
ground water quality sampling. 


e) Ground Water Analysis Requirements 


1. Analysis by Certified Laboratories- analysis of any ground water sample 
shall be performed by laboratories certified by the Utah State Health 
Laboratory. 


ii. Ground Water Analytical Methods- methods used to analyze ground water 
samples must comply with the following: 


A) Method references are cited in UAC R317-6-6.3.L; and 


B) Have detection limits which are less than or equal to the ground water 
compliance limits shown in Table I of this permit. 


iii. Analysis Parameters 


A) Field Parameters - pH, temperature, and specific conductance; 


B) Laboratory Parameters 


1) Background Monitoring Program- during the accelerated quarterly 
background monitoring program, grab samples will be collected 
from each compliance monitoring well and analyzed for all of the 
water quality parameters listed in Table 2 of this permit. 


In addition, samples will be analyzed for the following six major 
ions: bicarbonate, carbonate, calcium, magnesium, potassium, and 
sodium. 
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2) Compliance Monitoring Program- during the post-reclamation 
semi-annual compliance monitoring program, grab samples will be 
collected from each compliance monitoring well and analyzed for 
the following parameters: 


• Ammonia as nitrogen, 
• Chloride, 
• Molybdenum, 
• Nitrate+ Nitrite as nitrogen, 
• Sulfate, 
• Total dissolved solids (TDS) and 
• Total uranium 


2. Hydrogeologic Monitoring Requirements- the permittee will prepare and submit an 
annual update of the Ground-Water Hydrology of the Shootaring Canyon Tailings 
Site report (Hydro-Engineering, LLC, 1998) for Executive Secretary approval. The 
update report will be submitted according to the schedule and reporting 
requirements of Part I.G.4 below. The purpose of the annual ground-water 
hydrology report is to update the physical and chemical hydrogeologic conditions of 
the Entrada aquifer beneath the site to determine if any changes have occurred since 
the last report submittal. Of particular interest is the lateral extent of the ground 
water mound in the Upper Low-Permeability Entrada, the horizontal head gradient 
of the Entrada aquifer, and vertical head gradients in the Entrada aquifer, Carmel 
aquitard, and Navajo aquifer. Also included into the annual report will be an 
evaluation of the updated background database to determine if GWPLs should be 
adjusted. 


F. Non-Compliance Status 


I. Probable Out-of-Compliance Based on Exceedance of Ground Water Compliance 
Limits 


Upon determination by the permittee that the data indicate a GWCL may have been 
exceeded at any compliance monitoring well, the permittee shall: 


a) Immediately resample the monitoring well(s) found to be in probable out-of
compliance for the parameters that have been exceeded. Submit the analytical 
results thereof, and notify the Executive Secretary of the probable out-of
compliance status within 30 days of the initial detection. 


b) Immediately implement an accelerated schedule of quarterly ground water 
sampling and analysis of parameters that exceeded the GWCLs, consistent with 
the requirements of Part I.E. I, above. This quarterly accelerated compliance 
sampling will continue for two quarters or until the compliance status can be 
determined by the Executive Secretary. Reports of the results of this sampling 
will be submitted to the Executive Secretary as soon as they are available, but 
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not later than 30 days from the date the analytical data is received by the 
permittee. 


2. Out-of-Compliance Status Based on Confirmed Exceedance of Permit Ground 
Water Compliance Limits 


a) Out of Compliance Status shall be defined as follows: 


1) For parameters that have been defined as detectable in the background 
and for which compliance limits have been established based on 1.1 
times the mean background concentration or 0.1 times the groundwater 
quality standard, out-of-compliance shall be defined as two consecutive 
samples that: 


(i) exceed the GWCL; and 


(ii) exceed the mean background concentration plus two standard 
deviations. 


b) Notification and Accelerated Compliance Monitoring- upon determination by 
the permittee or the Executive Secretary, in accordance with UAC R317-6-
6.17, that an out-of-compliance status exists, the permittee shall: 


1) Verbally notify the Executive Secretary of the out-of-compliance status 
or acknowledge Executive Secretary notice that such a status exists 
within 24 hours of receipt of data; and 


2) Provide written notice within 5 days of the determination; and 


3) Continue an accelerated schedule of ground water monitoring for the 
parameters that exceeded GWCLs for at least two quarters or until the 
facility is brought into compliance. 


c) Source and Contamination Assessment Study Plan- within 30 days of the 
written notice to the Executive Secretary required in Part I.F.2.b, above, the 
permittee shall submit an assessment study plan and compliance schedule for: 


1) Assessment of the source or cause of the contamination, and 
determination of steps necessary to cotTect the source. 


2) Assessment of the extent of the ground water contamination. At a 
minimum, this will include: (a) conducting groundwater flow modeling 
and a well-spacing evaluation to determine appropriate locations, 
horizontal well spacing, and vmtical screened intervals for additional 
monitoring wells and nested piezometers; (b) installing additional 
monitoring wells and nested piezometers to better define vettical and 
horizontal head gradients in the Entrada aquifer; (c) expanding the 
analyte list to include additional chemical constituents contained in the 
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tailings leachate in addition to those listed in Part I.E.l.e.iii.B of this 
permit. 


3) Evaluation of potential remedial actions to restore and maintain ground 
water quality, and insure that permit limits will not be exceeded at the 
compliance monitoring wells. 


G. Reporting Requirements 


I. Ground-Water Monitoring Report: 


a) Schedule - semi-annual sampling and analysis required in Part I.E.!, above, 
shall be reported according to the following schedule: 


Half 
1st (January through June) 
2nd (July through December) 


Report Due On 
August 30 
February 28* 


* This report can be combined with the annual hydrogeologic update report 
required in Part I.G.2. 


b) Sampling and Analysis Report- will include: 


1) Field Data Sheets - or copies thereof, including the field measurements, 
required in Part I.E.l.e.iii.A above, and other pertinent field data, such 
as: well name/number, date and time of sample collection, names of 
sampling crew, sampling method and type of sampling pump or bail, 
measured casing volume, volume of water purged before sampling. 


2) Laboratory Reports and Tabulated Results of Ground Water Analyses
including date sampled, date received by the certified lab, ion balance, 
and the analytical results for each parameter, including: value or 
concentration, units of measurement, minimum detection limit, 
analytical method, and the date of the analysis. 


3) Quality Assurance Evaluation and Data Validation- including a written 
description and findings of all quality assurance and data validation 
efforts conducted by the permittee in compliance with the currently 
approved Groundwater Monitoring Quality Assurance Plan. The report 
shall vetify the accuracy and reliability of the groundwater quality 
compliance data after evaluation of sample collection techniques and 
equipment, sample handling and preservation, analytical methods used, 
etc 


3) Uranium Data- in addition to the analytes required by this permit, the 
permittee shall report uranium ground water data acquired and submitted 
semi-annually to the Nuclear Regulatory Commission. 
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4) Ground Water Level Measurements- water level measurements from 
ground-water monitoring wells will be repmted in both measured depth 
to ground water and ground water elevation above mean sea level. 


5) Potentiometric Map- the potentiometric map shall illustrate the ground
water elevation of the uppermost aquifer beneath the tailings facility for 
the semi-annual sampling month. The map must be superimposed on a 
topographic base map of at least I :2400 (I "=200') or other scale 
approved by the Executive Secretary and must be inclusive of the entire 
processing site. Known contours must be distinguished from estimated 
or inferred contours. Other pertinent geologic, hydrologic, or man-made 
features, including wells, must be displayed. 


6) Vertical Hydraulic Gradient- the vertical hydraulic gradient will be 
reported as determined from nested well pair RM8/RM20. 


7) Electronic Filing Requirements- in addition to submittal of the hard 
copy data, above, the permittee will electronically submit the required 
ground water monitoring data including ground water quality and head 
data in Excel spreadsheet format. The data may be sent by e-mail, floppy 
disc, modem or other approved transmittal mechanism. 


2. Hydrogeologic Report 


a) Schedule- the permittee will submit an annual update of the Ground-Water 
Hydrology of the Shootaring Canyon Tailings Site (Hydro-Engineering, LLC, 
1998) by February 28 of each year. The permittee shall revise and resubmit 
the report within 60 days of receipt of written Executive Secretary notice of 
any deficiencies or omissions. 


H. Compliance Schedule 


I. Background Ground Water Monitoring Report - the permittee will submit a ground 
water monitoring report for Executive Secretary approval 60 days after the 
accelerated quarterly background monitoring program has been completed. Ground 
water quality samples for the background monitoring program will be collected in 
accordance with the following requirements: 


a) At least eight (8) samples will be collected for each of the compliance 
monitoring wells and parameter over a two year period at a quarterly sampling 
frequency utilizing the procedures outlined in the cunently approved Ground
Water Monitoring Quality Assurance Plan. 


b) Each sampling event or episode will include independent grab samples for 
each of the compliance monitoring wells. 
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c) Sampling parameters will include all parameters listed in Table 2 of this 
permit plus the following major ions: bicarbonate, carbonate, calcium, 
magnesium, potassium, and sodium. 


d) After Executive Secretary approval of the background monitoring report, 
sampling will continue at a semi-annual frequency for the abbreviated 
compliance parameter list specified in Part I.E.l.e.iii.B.2 of this permit. 


12 







Part II 
Permit No. UGW170003 


II. MONITORING, RECORDING AND REPORTING REQUIREMENTS 


A. Representative Sampling. Samples taken in compliance with the monitoring 
requirements established under PattI shall be representative of the monitored activity. 


B. Analytical Procedures. Water sample analysis must be conducted according to test 
procedures specified under UAC R317-6-6.3.L, unless other test procedures have been 
specified in this permit. 


C. Penalties for Tampering. The Act provides that any person who falsifies, tampers with, 
or knowingly renders inaccurate, any monitoring device or method required to be 
maintained under this permit shall, upon conviction, be punished by a fine of not more 
than $10,000 per violation, or by imprisonment for not more than six months per 
violation, or by both. 


D. Reporting of Monitoring Results. Monitoring results obtained during each reporting 
period specified in the permit, shall be submitted to the Executive Secretary, Utah 
Division of Water Quality at the following address no laier than the 30th day of the 
month following the completed reporting period: 


State of Utah 
Department of Environmental Quality 
Division of Water Quality 
Salt Lake City, Utah 84114-4810 
Attention: Ground Water Protection Section 


E. Compliance Schedules. Reports of compliance or noncompliance with, or any progress 
reports on interim and final requirements contained in any Compliance Schedule of this 
permit shall be submitted no later than 14 days following each schedule date. 


F. Additional Monitoring by the Permittee. If the permittee monitors any pollutant more 
frequently than required by this permit, using approved test procedures as specified in 
this permit, the results of this monitoring shall be included in the calculation and 
reporting of the data submitted. Such increased frequency shall also be indicated. 


G. Records Contents. Records of monitoring information shall include: 


I. The date, exact place, and time of sampling or measurements: 
2. The individual(s) who performed the sampling or measurements; 
3. The date(s) and time(s) analyses were performed; 
4. The individual(s) who performed the analyses; 
5. The analytical techniques or methods used; and, 
6. The results of such analyses. 


H. Retention of Records. The permittee shall retain records of all monitoring information, 
including all calibration and maintenance records and copies of all reports required by 
this permit, and records of all data used to complete the application for this permit, for a 
period of at least three years from the date of the sample, measurement, report or 
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application. This period may be extended by request of the Executive Secretary at any 
time. 


I. Twenty-four Hour Notice of Noncompliance Repmting. 


1. The permittee shall verbally report any noncompliance with permit conditions or 
limits as soon as possible, but no later than twenty-four (24) hours from the time the 
permittee first became aware of the circumstances. The report shall be made to the 
Utah Department of Environmental Quality 24 hour number, (801) 538-6333, or to 
the Division of Water Quality, Ground Water Protection Section at (801) 538-6146, 
during normal business hours from 8:00AM-5:00PM Mountain Time. 


2. A written submission of any noncompliance with permit conditions or limits shall 
be provided to the Executive Secretary within five days of the time that the 
permittee becomes aware of the circumstances. The written submission shall 
contain: 


a. A description of the noncompliance and its cause; 
b. The period of noncompliance, including exact dates and times; 
c. The estimated time noncompliance is expected to continue if it has not been 


conected; 
d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 


noncompliance. 
e. When applicable, either an estimation of the quantity of material discharged or 


an estimation of the quantity of material released outside containment 
structures. 


3. Written reports shall be submitted to the addresses in Part Il.D, Reporting of 
Monitoring Results. 


J. Other Noncompliance Reporting. Instances of noncompliance not required to be 
reported within 24 hours, shall be reported at the time that monitoring reports for Part 
II. D are submitted. 


K. Inspection and Entry. The permittee shall allow the Executive Secretary, or an 
authorized representative, upon the presentation of credentials and other documents as 
may be required by law, to: 


1. Enter upon the permittee's premises where a regulated facility or activity is located 
or conducted, or where records must be kept under the conditions of the permit; 


2. Have access to and copy, at reasonable times, any records that must be kept under 
the conditions of this permit; 


3. Inspect at reasonable times any facilities, equipment (including monitoring and 
control equipment), practices, or operations regulated or required under this permit; 
and, 


14 







Part II 
Permit No. UGW 170003 


4. Sample or monitor at reasonable times, for the purpose of assuring permit 
compliance or as otherwise authorized by the Act, any substances or parameters at 
any location. 
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III. COMPLIANCE RESPONSIBILITIES 


A. Duty to Comply. The permittee must comply with all conditions of this permit. Any 
permit noncompliance constitutes a violation of the Act and is grounds for enforcement 
action; for permit termination, revocation and reissuance, or modification; or for denial 
of a permit renewal application. The permittee shall give advance notice to the 
Executive Secretary of any planned changes in the permitted facility or activity which 
may result in noncompliance with permit requirements. 


B. Penalties for Violations of Permit Conditions. The Act provides that any person who 
violates a permit condition implementing provisions of the Act is subject to a civil 
penalty not to exceed $10,000 per day of such violation. Any person who willfully or 
negligently violates permit conditions is subject to a fine not exceeding $25,000 per day 
of violation. Any person convicted under Section 19-5-115(2) of the Act a second time 
shall be punished by a fine not exceeding $50,000 per day. Nothing in this permit shall 
be construed to relieve the permittee of the ci vii or criminal penalties for 
noncompliance. 


C. Need to Halt or Reduce Activity not a Defense. It shall not be a defense for a permittee 
in an enforcement action that it would have been necessary to halt or reduce the 
permitted activity in order to maintain compliance with the conditions of this permit. 


D. Duty to Mitigate. The permittee shall take all reasonable steps to minimize or prevent 
any discharge in violation of this permit which has a reasonable likelihood of adversely 
affecting human health or the environment. 


E Proper Operation and Maintenance. The permittee shall at all times properly operate 
and maintain all facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to achieve compliance with 
the conditions of this permit. Proper operation and maintenance also includes adequate 
laboratory controls and quality assurance procedures. This provision requires the 
operation of back-up or auxiliary facilities or similar systems which are installed by a 
permittee only when the operation is necessary to achieve compliance with conditions 
of the permit. 


F. Affirmative Defense. In the event that a compliance action is initiated against the 
permittee for violation of permit conditions relating to discharge minimization 
technology, the permittee may affirmatively defend against that action by 
demonstrating the following: 


1. The permittee submitted notification according to Part I.F. and Parts II.I.l and 
II.I.2; 


2. The failure was not intentional or caused by the permittee's negligence, either in 
action or in failure to act; 
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3. The permittee has taken adequate measures to meet permit conditions in a timely 
manner or has submitted to the Executive Secretary, for the Executive Secretary's 
approval, an adequate plan and schedule for meeting permit conditions; and 


4. The provisions of UAC 19-5-107 have not been violated. 


17 







Part IV 
Permit No. UGW170003 


IV. GENERAL REQUIREMENTS 


A. Planned Changes. The permittee shall give notice to the Executive Secretary as soon as 
possible of any planned physical alterations or additions to the permitted facility. 
Notice is required when the alteration or addition could significantly change the nature 
of the facility or increase the quantity of pollutants discharged. 


B. Anticipated Noncompliance. The permittee shall give advance notice of any planned 
changes in the permitted facility or activity which may result in noncompliance with 
permit requirements. 


C. Spill Reporting. The Permittee shall immediately report as per UCA 19-5-114 of the 
Utah Water Quality Act any spill that comes into contact with the ground surface or 
ground water that causes pollution or has the potential to cause pollution to waters of 
the state. This report shall be made to the phone numbers given in Part II.I.l. A 
written report will be required within 5 days of the occunence and should address the 
requirements ofUCA 19-5-114 and Parts II.I.2 and 3 of this permit. 


D. Permit Actions. This permit may be modified, revoked and reissued, or terminated for 
cause. The filing of a request by the permittee for a permit modification, revocation 
and reissuance, or te1mination, or a notification of planned changes or anticipated 
noncompliance, does not stay any permit condition. 


E. Duty to Reapply. If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must apply for and obtain a 
permit renewal or extension. The application should be submitted at least 180 days 
before the expiration date of this permit. 


F. Duty to Provide Information. The permittee shall furnish to the Executive Secretary, 
within a reasonable time, any information which the Executive Secretary may request 
to determine whether cause exists for modifying, revoking and reissuing, or terminating 
this permit, or to determine compliance with this permit. The permittee shall also 
furnish to the Executive Secretary, upon request, copies of records required to be kept 
by this permit. 


G. Other Information. When the permittee becomes aware that it failed to submit any 
relevant facts in a permit application, or submitted incorrect information in a permit 
application or any repmt to the Executive Secretary, it shall promptly submit such facts 
or information. 


H. Signatory Requirements. All applications, reports or information submitted to the 
Executive Secretary shall be signed and certified. 


1. All permit applications shall be signed as follows: 


a. For a corporation: by a responsible corporate officer; 


18 







Part IV 
Permit No. UGW170003 


b. For a pattnership or sole proprietorship: by a general pattner or the 
prop1ietor, respectively. 


c. For a municipality, State, Federal, or other public agency: by either a 
principal executive officer or ranking elected official. 


2. All reports required by the permit and other information requested by the 
Executive Secretary shall be signed by a person described above or by a duly 
authorized representative of that person. A person is a duly authorized 
representative on! y if: 


a. The authorization is made in wntmg by a person described above and 
submitted to the Executive Secretary, and, 


b. The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity, 
such as the position of plant manager, operator of a well or a well field, 
superintendent, position of equivalent responsibility, or an individual or 
position having overall responsibility for environmental matters for the 
company. (A duly authorized representative may thus be either a named 
individual or any individual occupying a named position.) 


3. Changes to Authorization. If an authorization under Part IV.H.2. is no longer 
accurate because a different individual or position has responsibility for the 
overall operation of the facility, a new authorization satisfying the requirements of 
Part V.H.2. must be submitted to the Executive Secretary prior to or together with 
any reports, information, or applications to be signed by an authorized 
representative. 


4. Certification. Any person signing a document under this section shall make the 
following certification: 


"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed 
to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing 
violations." 


I. Penalties for Falsification of Repotts. The Act provides that any person who 
knowingly makes any false statement, representation, or certification in any record or 
other document submitted or required to be maintained under this permit, including 
monitoring repOits or rep01ts of compliance or noncompliance shall, upon conviction 
be punished by a fine of not more than $10,000 per violation, or by imprisonment for 
not more than six months per violation, or by both. 
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J. Availability of Reports. Except for data determined to be confidential by the permittee, 
all reports prepared in accordance with the terms of this permit shall be available for 
public inspection at the offices of the Executive Secretary. As required by the Act, 
permit applications, permits, effluent data, and ground water quality data shall not be 
considered confidential. 


K. Prope1ty Rights. The issuance of this permit does not convey any property rights of 
any sort, or any exclusive privileges, nor does it authorize any injury to private property 
or any invasion of personal rights, nor any infringement of federal, state or local laws or 
regulations. 


L. Severability. The provisions of this permit are severable, and if any provision of this 
permit, or the application of any provision of this permit to any circumstance, is held 
invalid, the application of such provision to other circumstances, and the remainder of 
this permit, shall not be affected thereby. 


M. Transfers. This permit may be autom(ltically transfened to a new permittee if: 


1. The cunent permittee notifies the Executive Secretary at least 30 days in advance 
· of the proposed transfer elate; 


2. The notice includes a written agreement between the existing and new permittee 
containing a specific date for transfer of permit responsibility, coverage, and 
liability between them; and, 


3. The Executive Secretary does not notify the existing permittee and the proposed 
new permittee of his or her intent to modify, or revoke and reissue the permit. If 
this notice is not received, the transfer is effective on the elate specified in the 
agreement as described in Part IV.M.2, above. 


N. State Laws. Nothing in this permit shall be constmed to preclude the institution of any 
legal action or relieve the permittee from any responsibilities, liabilities, penalties 
established pursuant to any applicable state law or regulation under authority preserved 
by Section 19-5-117 of the Act. 


0. Reopener Provisions. This permit may be reopened and modified pursuant to R317-6-
6.6.B or R317-6-6.10.C to include the appropriate limitations and compliance schedule, 
if necessary, if one or more of the following events occurs: 


1. If new ground water standards are adopted by the Board, the permit may be 
reopened and modified to extend the terms of the permit or to include pollutants 
covered by new standards. The permittee may apply for a variance under the 
conditions outlined in R317-6-6.4.D. 


2. When the Accelerated Background Monitoring Report has been approved by the 
Executive Secretary, and if future changes have been determined in background 
ground water quality. 
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Part IV 
Permit No. UGW170003 


3. When sufficient data are available, protection levels for the new wells are 
established. 


4. When approval of any Compliance Schedule Item, under Part I.H, is considered, 
by the Executive Secretary, to be a major modification to the permit. 


5. Determination by the Executive Secretary that changes are necessary in either the 
permit or the facility to protect human health or the environment. 
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1.0 INTRODUCTION 


1.1 Terms of Reference 


This design report presents the updated design of the Tailings Storage Facility (TSF) to manage tailings 
discharged from the Shootaring Canyon Uranium Mill.   
 
Uranium One Utah, Inc. (Uranium One) is submitting this design report to the State of Utah Department 
of Environmental Quality, Division of Radiation Control (DRC) to support the amendment of the present 
license UT-0900480 from Standby to Operational status.  This report has been prepared for Uranium One 
by Tetra Tech, Inc. (Tetra Tech) under the direct supervision of Melanie Davis, P.E. (Utah No. 7150266-
2202) and Mark Abshire, P.E., (Utah No. 7007426-2202).   
 
The previous design report was submitted to DRC by Plateau Resources, Ltd and Hydro-Engineering, 
LLC as part of a Tailings Management Plan (TMP) in 2007 (Hydro-Engineering, LLC, 2005a).  This 
submittal amends the plans previously submitted to the DRC and U.S. Nuclear Regulatory Commission 
(NRC) for the Shootaring Canyon Uranium Mill site.  This Design Report incorporates changes to the 
original Tailings Management Plan due to design optimization, as well as addresses comments from DRC 
provided in Interrogatories Round 2, 3, and 4 (URS, 2007, 2008a, 2008b). 
 
1.2 Document Organization 


The documents being submitted to the DRC for license UT-0900480 for the Shootaring Canyon TSF are 
as listed below: 
 


• RESPONSES TO INTERROGATORIES 
• REVISED TAILINGS MANAGEMENT PLAN 


  Vol. 1  Tailings Storage Facility Design Report  
  Vol. 2  Tailings Storage Facility Operations Plan  
  Vol. 3  Tailings Storage Facility Compliance Monitoring Plan 


Vol. 4  Tailings Storage Facility Technical Specifications (includes Quality 
Assurance/Quality Control Plan) 


 
• REVISED ENVIRONMENTAL REPORT 
• STANDARD OPERATING PROCEDURES 
• REVISED TAILINGS RECLAMATION PLAN 


  
The revised Tailings Management Plan is comprised of four report volumes which include this Design 
Report, an Operations Plan, a Compliance Monitoring Plan, and Technical Specifications.  All of the 
volumes for the revised Tailings Management Plan are included with this submittal.   
    
1.3 Project Summary 


The site is located in a sparsely populated area of Garfield County, southeastern Utah, approximately 48 
miles south of Hanksville, Utah, 13 miles north of Bullfrog Basin Marina, and 2 miles west of Utah State 
Highway 276 (see Figure 1-1). A small town, Ticaboo, is located 2.6 miles south of the site.  A map of 
the site and surrounding area with some of the site features is presented in Figure 1-2. 
 
In general, the revised design for permitting consists of construction of one 30-acre cell, designated as the 
South Cell.  A proposed ultimate design of the tailings facility was presented in the May 2008 Design 
Report (Tetra Tech, 2008a) and consisted of a double 40-acre cell system, which included a South Cell 
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(39.9 acres) and a North Cell (39.3 acres).  The proposed ultimate design is not being submitted for 
permitting at this time.  However, some design components have remained to allow for the potential to 
use the ultimate design in the future.   
 
For the current design, the tailings will be deposited as a slurry into the South Cell using conventional 
slurry discharge methods.  The facility will be constructed, operated, and reclaimed in phases as outlined 
below: 
 


Phase I Construction of South Cell to Elevation 4430 ft for Initial Storage for Mill Startup 
(Year 0) 


Phase II Deposit Tailings in South Cell (Years 1-3.8 or 1-7.5, depending on ore production 
rate) 


Phase III Reclamation and Closure (0-4 years after end of operations) 
 
In Phase I, the South Cell will incorporate the existing earthfill South Dam and will be constructed to 
accommodate mill tailings discharge as soon as possible.  During Phase II, tailings will be discharged into 
the South Cell.  Depending on the ore production rate, which ranges from 500 to 750 tons per day, 
tailings will discharge to the South Cell for 3.8 to 7.5 years, respectively.  When the storage capacity of 
the South Cell has been reached, the TSF will be reclaimed for closure of the facility.   
  
A multilayered liner system with a leachate collection system and leak detection system with a compacted 
clay basal liner will be used for containment and collection of the mill tailings solution in the tailings 
cells.  The proposed liner system is discussed in more detail in Section 7.0 of this report. 
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2.0 EXISTING SITE CONDITIONS AND SITE GEOLOGY  


2.1 Previous Activities  


Previous activities at the site were outlined in Hydro-Engineering (2005b) and are summarized here for 
reference.  The Shootaring Canyon mill was designed and constructed between 1978 and 1981.  The mill 
was originally designed and licensed to process 750 to 1,000 tons/day of ore.  The mill operated for 76 
days in the spring and summer of 1982, processing approximately 25,000 cubic yards of ore.  The ore was 
processed in an acid leach circuit at an average daily rate of 500 tons per day at average ore grade of 0.15 
percent U3O8.  Tailings were discharged into the engineered tailings storage facility, consisting of an 
earthen and clay dam constructed across a natural topographic depression.  The existing tailings are 
located above an existing cross valley berm on a clay liner system above the natural sandstone in the 
tailings area. These tailings were discharged into the facility during April through August of 1982 (during 
the 76 days of operation). 
 
Approximately 18 acres of the site were leveled for construction of the plant, office, ore stockpile pads, 
plant buildings, and auxiliary structures. The surface gradient for runoff is sloped toward the TSF area. 
Filling was required over the balance of the graded area.  Typically, depths of cut ranged up to about 15 
feet in depth except in localized areas (such as the ore dump pocket and connection conveyor tunnel) 
where excavation was as deep as 45 feet. The maximum fill depth was approximately 40 feet at the 
southwest corner of the ore storage pad. 
 
Historically, the project area has been used for seasonal livestock grazing and as wildlife habitat.  Human 
use of the project area for other recreational activities has been minimal, due to its isolated location and 
the availability of other more pristine areas in southeastern Utah for human recreational activities. 
 
2.2 Existing Structures 


The facilities that exist at the mill site and TSF are illustrated on Figure 2-1. Major site features include 
the mill and associated support buildings.  Several existing ore stockpiles are adjacent to the mill and the 
TSF.   
 
Figure 2-1 shows the TSF, and includes the location of tailings from the 1982 operations, which were 
only discharged upstream of the cross-valley berm.  This figure also shows the east dike and north dike 
which bound the 11e.(2) byproduct material.  
 
The mill building contains the ore grinding and extraction circuits and the yellowcake drying and 
packaging area.  The plant facilities include the laboratory and shop buildings, generator building, 
exterior reagent storage tanks, fuel storage tanks, ore stockpiles, and outside materials storage areas as 
shown in Figure 2-2.  Counter-current decantation (CCD) tanks and reagent tanks are on an exterior 
concrete pad.  During mill operations, ore was stockpiled at the prepared ore pad just north of the mill 
after being weighed on the receiving scale. Ore was sampled prior to entering the mill building. As 
mentioned above, the mill tailings were discharged as a slurry to the TSF west of the mill. 
 
2.3 Climate and Vegetation 


The climate in the area is classified as arid with an average annual precipitation of approximately 7 
inches.  The majority of the precipitation is in the form of rain.  Average annual snowfall depth is 
approximately 12 inches.  Average annual evaporation for the area is approximately 58 inches.  
Temperatures in the area range from -33 degrees F to 97 degrees F (Lyntek, 2008).  Vegetation at the site 
consists of predominantly sagebrush, greasewood, and shadshale saltbrush (ERG and Tetra Tech, 2008).   
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2.4 Topography 


The TSF is located within a valley that narrows to the south of the existing South Dam.  There is a steep 
butte that runs along the west side of the proposed TSF with elevations over 4,700 feet.  A number of 
low-lying sandstone mesas are located across the site.  The elevations in the TSF area range from 
approximately 4,360 to 4,470 feet.  The existing South Dam crest elevation is 4,432 feet.     
     
2.5 Geology  


The geology, hydrogeology, and seismic conditions for the Shootaring Canyon millsite are summarized 
below from previous reports (Woodward Clyde Consultants, 1978a and Hydro-Engineering, 2005b). 
 
2.5.1 Regional Geology 


The Shootaring Canyon Uranium Mill site is located in the physiographic province of the Colorado 
Plateau.  This region typically consists of broad uplifts and intervening basins which are formed by wide 
areas of flat lying rocks that are separated by abrupt monoclinal structures.  The Henry Mountains, 
located immediately north-northeast of the site, consist of intrusive dioritic laccoliths.  
 
The site is located near the southern end of the Henry Mountains structural basin.  The basin consists of 
Mesozoic to Cenozoic age sedimentary rocks, and are cut by the Tertiary intrusive forming the Henry 
Mountains.  A regional geology map for the area is presented in Figure 2-3.  The site is located in an area 
characterized by buttes, mesas and canyons approximately five miles southwest of Mt. Ellsworth of the 
Henry Mountains.  A generalized geologic cross-section across the Henry Mountain Basin is presented in 
Figure 2-4.  A generalized stratigraphic section of the area surrounding the site is presented in Figure 2-5.  
 
The basin is elliptical, with its longer axis 100 miles in length trending northerly and its shorter axis 50 
miles in length trending easterly.  The basin is bounded on the west by the Waterpocket Fold (monocline) 
and on the east by the Monument Upwarp.  Elevations within the basin range from 4,000 to 7,000 feet. 
Major peaks rise 4,000 to 5,000 feet above the surrounding basin.  Fault development in the area is 
associated with the intrusive igneous centers of the Henry Mountains.  These faults commonly have a 
northeasterly or northwesterly strike and do not generally extend far from the intrusive bodies.  Faults are 
not known to exist within the project area. 
 
2.5.2 Site Specific Geology 


The mill is situated on a low mesa and a small, isolated catchment to the west contains the TSF.  A tall 
butte separates the site from Shitamaring Canyon.  Drainage from the site is to the southwest into 
Shitamaring Creek.  The tributary in which the TSF is located has been called Shootaring Canyon.  Local 
relief ranges from 200 to 500 feet.  Geologic structure is relatively simple in the immediate area, with the 
various sedimentary formations dipping gently (2 to 3 degrees) to the west, as shown in the uranium mill 
site geologic map presented in Figure 2-6. 
 
Sedimentary rocks exposed at the surface are predominantly sandstones of Upper Jurassic age.  The high 
buttes and mesas west and north of the site are capped by the Salt Wash Member of the Morrison 
Formation.  This fluvial sandstone unit contains the uranium deposits that are mined in the area.  Exposed 
cliffs surrounding the buttes and mesas are comprised primarily of the thinly bedded reddish-brown 
siltstones and mudstones of the Summerville Formation, underlain by the generally massive fine grained 
reddish-brown Entrada Sandstone.  The Entrada Sandstone is the bedrock underlying the mill and the 
TSF.  
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In the vicinity of the site the Entrada Sandstone is approximately 420 feet thick.  Cementing agents are 
commonly calcite and ferric iron.  The depositional environment is believed to be primarily eolian.  Shale 
is also present locally and is evidence of episodes of marginal marine conditions. 
 
No major faulting has been observed in the Entrada Sandstone at the site.  Limited sets of joints are 
widely spaced, steeply dipping and sealed with calcite and gypsum.  Joint trends are northwesterly and 
northeasterly, coinciding with the regional structural pattern. 
 
Beneath the Entrada lies the Carmel Formation, which is a heterogeneous unit approximately 160 feet 
thick composed of sandstone, siltstone, mudstone, limestone and gypsum.  In the Shootaring Canyon area, 
the Carmel Formation appears to include substantial layers of shale or mudstone.  The Carmel is 
underlain by the Navajo Formation which is approximately 800 feet thick in the vicinity of the site.  The 
base of the Navajo is approximately 1,400 feet beneath the surface of the site.  
 
2.5.3 Subsurface Conditions 


The subsurface conditions are controlled by the soil and bedrock deposits at the site as presented in Figure 
2-6.  The surface soils consist of Quaternary alluvial deposits, talus deposits, eolian sands, and pediment 
gravels.  The Quaternary soils are underlain by Jurassic Entrada Sandstone.  The Entrada Sandstone is 
underlain by the Carmel and Navajo formations as presented in the Generalized Geologic Cross-Section 
(Figure 2-4) and Generalized Stratigraphic Section (Figure 2-5).  The following is a general summary of 
the various soil and geologic units.   
 
2.5.3.1 Alluvial Deposits 


The alluvium exists in the bottom of the drainages and consists of loose, subangular to angular fine sand 
with varying amounts of mudstone and gravel to cobble-sized clasts of sandstone.  The alluvial deposits 
have a thickness of less than two feet.         
 
2.5.3.2 Talus Deposits 


Talus deposits exist on the western side of the property.  The talus deposits are the result of weathering of 
the east facing slope of the mesa that exists on the western edge of the property.  The source of the talus 
deposits are the Entrada Sandstone which make up the mesa.  The talus consists of sandstone which falls 
from the ledge of the mesa and litters the steep-sided mesa slopes.  The talus consists of loose, fine sand 
with abundant gravel to boulder-sized clasts of sandstone.  The talus deposits cover the east face of the 
mesa and the thickness varies from a few inches on the steep mesa slopes to as great as 20 feet along the 
drainages that flow off the mesa. 
 
2.5.3.3 Eolian Sands 


Eolian sands exist in the bottom of Shootaring Canyon in isolated pockets and in a more significant 
deposit in the north-east portion of the site, as shown in Figure 2-6.  These windblown sands consist of 
fine to very fine, poorly graded sand.  These sands are reddish in color, are non-plastic, and contain some 
calcium carbonate lenses in the upper portion of the deposit.  The thickness of these eolian sands is 
limited to a few feet in the southern portion of the site; however, the depth increases in the northern 
portion of the site to be in excess of 17 feet.   
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2.5.3.4 Pediment Gravels 


Pediment gravels are located along the ridgeline where the mill is constructed and as thin colluvial 
deposits along the western slope below the ridge, and also along the adjacent ridgeline east of the mill.  
The pediment gravels typically consist of gravel and cobble-sized clasts in a matrix of sand and silt with 
some occasional clay.  The thickness of the gravel can be as great as 30 feet. 
 
Entrada Sandstone 


The Entrada Sandstone consists of an interbedded reddish brown to orange fine grained sandstone, white 
fine sandstone, and dark red sandy siltstone, with calcite and ferric iron cementation.  The sand grains are 
subrounded to subangular and uniform in size.  The sandstone is massive and generally unjointed with 
occasional calcite filled fractures and joints.  The bedding planes are widely spaced.  The sandstone is 
occasionally interbedded with shale beds up to 3 feet thick.   
 
2.5.4 Geohydrology 


The groundwater conditions at this site have been defined in the initial Woodward-Clyde investigations 
and updated by Hydro-Engineering, LLC (1998, 1999, 2000 and 2005c).  Additional groundwater 
monitoring data are presented by Hydro-Engineering, LLC (2001, 2002, and 2005c) and Tetra Tech 
(2007).  The uppermost groundwater in the area of the TSF is in the Entrada Sandstone aquifer with water 
levels approximately 140 feet below ground surface (bgs) below the tailings cell area.  An additional 
saturated zone appears to be present in the Upper Entrada in limited portions beneath the site and at 
approximately 50 to 140 feet bgs.   
 
Figure 2-7 shows the water level elevations in the Upper Entrada and the Entrada Aquifer based on 2003 
and 2007 monitoring data.  The groundwater flow direction in the Entrada Aquifer is generally towards 
the south with a gradient of 0.01 ft/ft.  The saturated zone of the Upper Entrada is not continuous across 
the site and appears to be present underneath the south central portion of the site with a general flow 
direction to the south. 
 
Figure 2-8 shows the location of site monitoring wells and the location of three cross-sections previously 
prepared by Hydro-Engineering, LLC (2005c).  The cross-sections are presented in this report as Figures 
2-9, 2-10, and 2-11.  These cross-sections are based on interpretations of monitoring well data and 
geologic and geophysical (neutron) logs.  These cross-sections show general lithology and groundwater 
levels at the site based on 2003 and 2007 monitoring data.  The Carmel Formation appears to be present 
beneath the site at an elevation of 3,900 to 3,950 ft mean seal level (MSL).  Groundwater in the Entrada 
Aquifer is present beneath the site at an elevation of approximately 4,250 ft MSL.  The previous 
interpretations of the Neutron logs identified several areas presumed to be lower permeability sandstone 
within the Entrada Sandstone, and are presented on the cross-sections. 
 
2.5.5 Geophysical Investigation 


Tetra Tech conducted a geophysical investigation at the Shootaring Canyon Uranium Mill site to assist in 
mapping the potential rippability of sandstone at the site.  A geophysical survey was conducted on March 
4, 2008 using seismic refraction.  The geophysical investigation report is attached in Appendix A of this 
document. 
 
Seismic data from three lines located as shown on Figure 2-12 was collected for this investigation.  Each 
line consisted of 24 geophones each spaced ten feet apart for a total length of 240 feet each.  The seismic 
data was collected utilizing a Seistronix RAS 24 (24-channel) seismograph, 4.5 Hz geophones and a 12-
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pound hammer as a seismic source.  Shots were performed at nine locations along each seismic line to 
increase data resolution. 
 
The interpreted seismic cross sections indicate that the seismic velocities range from 1,000 feet per 
second (ft/s) to approximately 7,500 ft/s from ground surface to a maximum depth of investigation of 75 
feet bgs.  The average sandstone velocities ranged from approximately 4,000 to 5,000 ft/s.  The slower 
velocities are representative of near surface unconsolidated soil with higher velocities representing 
weathered rock to more competent rock at depth.  These values fall within the typical velocity ranges for 
weathered material and the sandstone rocks found at the site as logged in boring Tt-4, which was drilled 
near seismic line # 2.  Additional discussion of the boring Tt-4 is provided in Section 2.6.3. 
 
The Caterpillar Company has compiled charts that relate seismic velocities in various geologic materials 
to the ability of specific size and power of bulldozers to break up these materials by ripping.  Figure 2-13 
shows a Caterpillar rippability chart for a D9 Caterpillar bulldozer (Catepillar, 2008).  This chart indicates 
that sandstones with seismic p-wave velocities less than approximately 8,000 ft/s are considered to be 
rippable, sandstones with p-wave velocities of approximately 8,000 ft/s to 9,500 ft/sec are marginally 
rippable, and velocities over 9,500 ft/sec are non-rippable. 


 
The seismic refraction survey was successful in providing data to assist in interpreting and mapping 
rippability of the bedrock subsurface underneath the site where seismic data was collected.  Based on the 
interpretation of the seismic p-wave velocities refraction data, the Entrada Sandstone appears to be 
rippable to depth of approximately 75 feet bgs.  A more detailed description of the seismic refraction 
survey and data interpretation is provided in Appendix A. 


 
2.5.6 Potential Geologic Hazards  


The potential for several geologic hazards exists in this area of Utah and may include landslides, 
subsidence, flooding, erosion, earthquake shaking, fault rupture, tectonic deformation, and liquefaction.  
Specific concerns at the site include landslides in the form of rock fall and earthquake shaking.  No 
evidence of the other potential geologic hazards has been documented or observed at the site. 
 
Ground shaking is caused by seismic events which cause the ground to shake as seismic waves cause 
small temporary displacements of the ground.  The strength and frequency of these waves and the length 
of time the shaking lasts affects the amount of damage caused.  Ground shaking can also trigger soil 
liquefaction, landslides, and other types of ground failure.  The site is located in a Uniform Building Code 
(UBC) seismic zone 1 which indicates that damage from earthquake ground shaking is not likely.  
However, the seismicity of the site has been evaluated as discussed in more detail in Section 2.5.7 of this 
report.  The results of the seismicity analysis have been used in design of the TSF. 
 
As indicated in Hydro-Engineering, LLC (2005b), the predominant feature along the west side of the TSF 
is a narrow mesa.  This mesa is composed of the native sandstone bedrock which underlies the TSF.  The 
nearly vertical cliff areas that cap the mesa are between 100 and 200 feet high.  At the base of the 
sandstone cliff areas the ground slopes at roughly a 2:1 (horizontal:vertical) slope. Scattered on the 
surface of the side slopes are an assortment of sandstone blocks from past rock fall events.  
 
When additional sandstone blocks spall from the cliffs, this material will first impact the 2:1 sandstone 
slopes near the base of the cliff above the tailings cap, and these side slopes will absorb the initial kinetic 
energy of the falling material.  The fractured and weathered sandstone rocks would then slide or tumble 
into the previously fallen sandstone talus further reducing the kinetic energy.  A majority of the rock fall 
material has historically been retained at elevation higher than the proposed final elevation of the TSF.  
Additionally, the current TSF plan includes a bench outside the edge of the TSF at elevation 4430 that 
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ranges in width from 40 feet to 150 feet along the entire west side of the TSF.  These benches will serve 
to arrest any remaining rock fall debris that might travel beyond the historic talus area.  Special 
procedures for inspection, evaluation and repair of the HDPE liner in the event that falling rock reaches 
the cell is provided in the Operations Plan. 
 
2.5.7 Seismicity 


A probabilistic seismic hazard analysis was performed for the Shootaring Canyon Uranium Mill site.  
This analysis considered potential seismic sources within 200 miles of the site, including background 
seismicity based on the recurrence of historic earthquakes which have occurred between the years of 1787 
and 2007, and Quaternary faults as identified in the U.S. Geological Survey (USGS) Quaternary Fault and 
Fold Database (USGS et al. 2006).  The peak horizontal ground motion (PGA) was evaluated for a 
10,000-year return period, equivalent to a 10 percent chance of exceedance within a 1,000-year design life 
of the TSF in accordance with U.S. Environmental Protection Agency (EPA) Promulgated Standard for 
Remedial Actions at Inactive Uranium Processing Sites (40 CFR 192).  Results of the analysis 
demonstrate that the PGA at this return period is estimated to be 0.18 g.  This ground motion is almost 
entirely (>99 percent) contributed to background events not associated with a known Quaternary fault.  
The complete seismic hazard analysis for the site is included in Appendix B.   
 
2.6 Geotechnical Engineering Investigations and Studies 


Past geotechnical exploration work at the site is outlined below in chronological order. 
 
2.6.1 Woodward-Clyde Consultants 


“Tailings Management Plan and Geotechnical Engineering Studies” (Woodward-Clyde, 1978d) 
 
As part of the preliminary design and feasibility stage of the Shootaring Canyon Project, Woodward-
Clyde Consultants performed a geotechnical field and laboratory investigation in 1977 as part of their 
September 1978 document “Tailings Management Plan and Geotechnical Engineering Studies”. The field 
investigation consisted of ten exploratory borings and 21 test pits to develop information on the 
subsurface conditions at the proposed locations of two dams (i.e., upper and lower dams), the plant site, 
and potential borrow sources. The engineering studies indicated that the lower dam was not needed. The 
locations of the exploratory borings and test pits are shown on Figure 2-14 and summary logs are 
included in Appendix C.1.1. 
 
The ten exploratory borings, ranging in depth from 16.5 to 100.5 feet below the existing ground surface at 
the time of the investigation, were drilled along the proposed center-line axes of the tailings (upper) dam 
(4 borings) and a potential lower dam (3 borings), and upstream and downstream of these proposed axes 
(3 borings). The 21 test pits were excavated at the location of the proposed plant site (6 test pits), along 
the proposed center-line of the upper dam (5 test pits), and at locations of potential borrow sources (10 
test pits).  In-situ permeability tests also were performed as part of the field investigation at nine of the ten 
exploratory borings. Results of these tests are included in Appendix C.1.2.   
 
Laboratory testing of samples from the exploratory borings included natural water content and dry unit 
weight, and particle-size analyses.  Laboratory testing of samples from the test pits included particle-size 
analyses, Atterberg Limits, standard laboratory compaction, unconfined compressive strength, 
consolidated-undrained triaxial compression, and permeability using a simulated acidic effluent as the 
permeant liquid.  The results of laboratory testing for this investigation are included in Appendix C.1.2. 
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“Stage 1 – Tailings Impoundment and Dam Final Design Report” (Woodard-Clyde, 1979) 
 
Woodward-Clyde Consultants performed field and laboratory investigations as part of their May 1979 
document “Stage 1 – Tailings Impoundment and Dam Final Design Report”.  The field investigation 
included ten exploratory borings and seven test pits to develop additional information on the subsurface 
conditions at the proposed location of the tailings (i.e., South) dam and within the impoundment area. The 
locations of the exploratory borings and test pits are shown on Figure 2-14 and summary logs are 
included in Appendix C.1.3.  Additional potential borrow sources were also identified and sampled as part 
of this investigation. Samples were indicated to have been obtained from shallow (i.e., < 3 feet) test pits 
or hand-sampled with a shovel. Locations of these borrow sources are indicated in the referenced 
Woodward-Clyde document; however no logs of any test pits at the sampling locations were included.  
 
The exploratory borings, ranging in depth from 27.5 to 152.5 feet below the existing ground surface at the 
time of the investigation, were drilled in the saddle area adjacent to the proposed tailings dam (3 borings), 
along the proposed center-line axis of the tailings dam (5 borings), and upstream and downstream of this 
proposed axis (2 borings). The test pits were excavated within an area of the impoundment covered with 
windblown deposits of silty sand.  The test pits were excavated down to bedrock with a bulldozer to 
establish estimates of quantities and properties of these soils.  In-situ permeability tests also were 
performed as part of the field investigation at six of the ten exploratory borings.  Results of these tests are 
in Appendix C.1.3. 
 
Laboratory testing of samples from the test pits within the impoundment area and samples of potential 
borrow sources included particle-size analyses, Atterberg Limits, standard laboratory compaction, pH, 
electrical conductivity, and permeability using de-ionized water and a simulated acidic effluent as 
permeant liquids.  The results of laboratory testing for this investigation are included in Appendix C.1.4.  
No laboratory testing was not performed on samples recovered from the exploratory borings. 
 
2.6.2 Hydro-Engineering LLC 


"Tailings Reclamation and Decommissioning Plan" (Hydro-Engineering, 2005b) 
 
After construction of the South Dam, Hydro-Engineering performed field and laboratory investigations as 
part of their December 2005 (revised December 2006) document "Tailings Reclamation and 
Decommissioning Plan" (Hydro-Engineering, 2005b).  The field investigation for this study was 
performed in June 2002 and included 12 air-rotary borings, 40 hand-augured borings, and 40 test pits 
(individual and in combination) to develop information on the lithology and materials properties across 
the Shootaring Canyon site. The locations of the borings, test pits, and boring/test pit combinations are 
shown on Figure 2-14 and summary logs are included in Appendix C.2.1.  Materials sampled during the 
field investigation were identified as quarry and tailings dam rock, tailings and tailings slimes, ore, clay 
barrier and alternate clay source, and soil cover.  Infiltration (i.e., sealed double-ring infiltrometer) and 
evaporation testing also was performed as part of the field investigation.  Results of these tests are 
included in Appendix C.2.2.   
 
Laboratory testing performed on selected samples recovered during the field investigation include 
radiological measurements, natural moisture content, particle-size analyses, Atterberg Limits, standard 
laboratory compaction, permeability, and rock durability and petrographic analyses.  The results of 
laboratory testing for this investigation are included in Appendix C.2.2.   
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"Shootaring Canyon Uranium Processing Facility Tailings Management Plan" (Hydro-
Engineering, 2005a) 
 
Hydro-Engineering performed additional analyses in their 2005 document (revised 2007) "Shootaring 
Canyon Uranium Processing Facility Tailings Management Plan" (Hydro-Engineering, 2005a) to amend 
the existing tailings management plan previously submitted in 1999 to the U. S. Nuclear Regulatory 
Commission and the State of Utah Department of Environmental Quality, Division of Radiation Control.  
The analyses presented in the report incorporate improvements in the approach and technology related to 
design, construction, and management of tailings facilities.  No additional field investigations were 
performed as part of this study, and the material properties used in the analyses are from laboratory 
testing performed during previous geotechnical investigations, the results of which are included in the 
appendices of Hydro-Engineering, 2005a and in Appendix C.2.3 of this report.  The laboratory test results 
in the appendices of Hydro-Engineering, 2005a include: 
 


• Appendix A.1 - Shear strength data (consolidated-undrained triaxial compression) for a remolded 
clay specimen from "Borrow Area GA" performed by Woodward-Clyde (date unknown). 
Included in "Exhibit B" of a January 9, 1997 Inberg-Miller Engineers letter to U. S. Energy 
Corporation. 


• Appendix A.2 - Shear strength data (consolidated-undrained triaxial compression) for remolded 
clay specimens from "Borrow Area H" and "Borrow Area I" performed by Woodward-Clyde 
(June 12, 1979). Included as "Attachment A" of a December 11, 1997 Inberg-Miller Engineers 
letter to U. S. Energy Corporation. 


• Appendix A.3 - Shear strength data (direct shear) for sand from the Cross Valley Berm performed 
by Inberg-Miller Engineers and included as "Attachment B" of a May 2, 1999 Inberg-Miller 
Engineers letter to U. S. Energy Corporation. 


• Appendix B - Particle-size analyses for "Entrada sand", "Shootaring tailings", "Slime tailings", 
"Mixed tailings", "Quarry fines", and various "Screened rocky soil".  The testing appears to have 
been performed as part of investigations for Hydro-Engineering, 2005b. 


• Appendix F - Standard laboratory compaction and permeability tests on "Surface Materials" from 
the ore pad. The testing was performed by Inberg-Miller Engineers and included in a November 
19, 1998 letter to U. S. Energy Corporation. 


• Appendix G – Atterberg Limits, particle-size analyses, standard laboratory compaction and 
permeability tests on materials from an "Alternate Clay Source". The testing was performed by 
Inberg-Miller Engineers and included in September 20, 2005 letter to U. S. Energy Corporation. 


• Appendix I - Standard laboratory compaction on "Silty Fine Sand". The testing was performed by 
Inberg-Miller Engineers (December 1, 2006). 


 
2.6.3 Tetra Tech and Uranium One 
 
As part of the current permitting and design process, Tetra Tech has performed field and laboratory 
investigations between January 21, 2008 and September 5, 2008 to develop new and/or confirm 
information on the subsurface conditions across the Shootaring Canyon site and material characterization 
of potential borrow sources (both on and off-site).  A brief summary of these investigations is presented in 
Table 2-1.  The field investigations included drilled borings, test pits, and bulk sampling of surfical soil 
deposits and were performed by Tetra Tech personnel or Greg Smith of Geo-Smith Engineering, LLC 
(Grand Junction, Colorado).  Laboratory testing was performed by Capstone Enterprises West, LLC 
(Grand Junction, Colorado) or Tetra Tech (Fort Collins, Colorado and Billings, Montana).  The field 
investigations, samples collected, and associated laboratory testing are described below. 
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Table 2-1.  Summary of Tetra Tech and Uranium One Field Investigations 


Date(s) Field Investigation Samples Collected 


January 21, 2008 Collect bulk samples of on-site surficial sands. Bulk samples 1 through 4. 


March 5, 2008 Collect bulk samples of potential off-site clay 
borrow from Utah State Lease Area. 


Bulk samples Tt-CB-1 (Jmb red) and 
Tt-CB-2 (Jmb green). 


March 8, 2008 
Nuclear gauge measurements to determine 
in-place unit weights and water contents.  


Collect bulk samples of on-site sands. 
Ten bulk samples. 


March 10-11, 2008 
Drilled borings Tt-1 through Tt-5 for 


geophysical investigation and evaluate existing 
soils conditions of the South Dam. 


California-type and Shelby Tube 
samples identified by boring number 


and depth. 


March 17-19, 2008 
Test pits Tt-TP1through Tt-TP36. 


Determine depth to Entrada Sandstone and 
collect samples of on-site soils. 


Bulk samples identified by test pit 
number and depth. 


April 8, 2008 Collect additional bulk samples of potential 
off-site clay borrow from Utah State Lease Area. 


Bulk samples Jmb red 2, 
Jmb green 2, and  Jmb green 3. 


August 15-16 and 
September 3, 2008 


Collect bulk samples from on-site clay and sand 
borrow areas for laboratory testing of clay/sand 


mixtures for low-permeability liner. 


Bulk clay samples C1 through C8 
and bulk sand samples S1 through 


S8. 
Note: Jmb is used as a geologic abbreviation for the shale from the Brushy Basin Formation. 
 
January 21, 2008 
 
Four disturbed, bulk samples of sand, identified as Sample 1 through Sample 4, were collected on January 
21, 2008 by Geo-Smith Engineering.  The approximate sample locations are shown on Figure 2-15A.  
Sample 1, noted to contain some calcium carbonate (CaCO3), and Sample 2 were taken from the northern 
portion of the proposed location of the Process Pond(s).  Samples 3 and 4 were obtained from the 
northeast portion of the proposed South Cell and Divider Berm, respectively.  Laboratory testing was 
performed on Sample 1 and a composite of Samples 2 through 4 by Capstone Enterprises West, and 
included Atterberg Limits and particle-size analyses.  The results of the laboratory testing are summarized 
in Table 2-2 and included in Appendix C.3.4.1. 
 
March 5, 2008 
 
Uranium One has a lease for potential off-site clay borrow sources within the Utah State Lease Area 
located in Section 2, T36S, R9E.  The clays in this area are part of the Brushy Basin Shale Member of the 
Morrison Formation (noted by the geologic abbreviation Jmb). Two bulk samples of clay, identified as 
Tt-CB-1 (Jmb red) and Tt-CB-2 (Jmb green), from this area were obtained on March 5, 2008 by Geo-
Smith Engineering.  The locations of the Utah State Lease Area and the samples collected are shown on 
Figures 2-16 and 2-17.  Laboratory testing was performed on both samples by Capstone Enterprises West 
included Atterberg Limits, particle-size analyses, and standard laboratory compaction.  A permeability 
test was performed on Sample Tt-CB-1 (Jmb red) by Tetra Tech (Billings, Montana).  The results of the 
laboratory testing are summarized in Table 2-2 and included in Appendices C.3.4.1 and C.3.4.2. 
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Table 2-2.  Summary of Geotechnical Laboratory Testing 


Particle Sizes3 
Standard Laboratory 


Compaction Direct Shear* 


Fines 
Sample 


Location or ID Sample Description/Classification1 


Natural 
Water 


Content 
(%) 


Atterberg 
Limits 


LL/PL/PI2  


(%) Gravel Sand Total Silt/Clay Activity4 


Specific 
Gravity 
of Solids 


Maximum 
Dry Unit 
Weight 
(PCF) 


Optimum 
Water 


Content  
(%) 


Friction 
Angle 
(deg) 


Cohesion 
(psf) 


Hydraulic 
Conductivity 


(cm/s) 
Sample 1 Silty Sand (w/ CaCO3) SM 1.0 Non-Plastic  85.9 14.1         


Composite Poorly-Graded Sand with Silt 
(Composite of Samples 2, 3, & 4) SP-SM 1.9 Non-Plastic  93.2 6.8         


Tt-CB-1 
(Jmb Red-1) Sandy Fat Clay CH  66/25/41  30.8 69.2 30.4/38.8 1.06  93.6 24.0   5.1 x 10-9 


Tt-CB-2 
(Jmb Green-1) Sandy Lean Clay CL  46/19/27  31.6 68.4 31.9/36.5 0.74       


Bulk Sample Silty Sand SM  Non-Plastic  85.1 14.9    110.1 12.6    
Tt-TP 6 Weathered Entrada Sandstone SM  23/Non-Plastic  86.6 13.4 6.4/7.0   110.6 13.4    
Tt-TP 18 Sandy Fat Clay CH  77/31/46 1.0 32.1 66.9 40.7/26.2 1.76  92.5 24.4   1.8 x 10-9 
Tt-TP 27 Poorly-Graded Sand with Silt SP-SM  Non-Plastic  91.1 8.9 4.2/4.7   108.7 8.6    


Jmb Red-2 Fat Clay CH  96/30/66  11.0 89.0 35.2/53.8 1.23       
Jmb Green-2 Fat Clay CH  111/27/84  8.0 92.0 19.7/72.3 1.16       
Jmb Green-3 Fat Clay with Sand CH  57/24/33 7.4 13.6 79.0 36.2/42.8 0.77       


S1 Weathered Entrada Sandstone SM 3.1 Non-Plastic  83.4 16.6 12.5/4.1        
S2 Weathered Entrada Sandstone SM 3.5 Non-Plastic  79.2 20.8 14.1/6.7  2.64      
S3 Weathered Entrada Sandstone SM 2.2 Non-Plastic 0.2 86.3 13.5 8.7/4.8        
S4 Weathered Entrada Sandstone SM 2.7 Non-Plastic  84.6 15.4 11.4/4.0        
S5 Weathered Entrada Sandstone SM 5.7 Non-Plastic  86.4 13.6 7.0/6.6  2.64      
S6 Weathered Entrada Sandstone SM 2.6 Non-Plastic 0.6 76.7 22.7 14.7/8.0        
S7 Weathered Entrada Sandstone SM 2.7 Non-Plastic 2.9 76.6 20.5 12.4/8.1        
S8 Weathered Entrada Sandstone SM 4.5 Non-Plastic  86.4 13.6 6.5/7.1        


Sand 1 Weathered Entrada Sandstone 
(Composite of S1, S3, S4, and S5) SM  Non-Plastic  80.4 19.6 13.4/6.2   114.7 11.2 39.8 0 1.8 x 10-4 


Sand 2 Entrada Sandstone 
(Composite of TP 15 and TP 25A) SM  Non-Plastic  80.4 19.6    113.4 11.4 39.3 0  


C1 Fat Clay CH 22.9 75/26/49  12.9 87.1 43.6/43.5 1.13       
C2 Fat Clay with Sand CH 23.0 61/24/37  18.9 81.1 44.7/36.4 1.02       
C3 Fat Clay with Sand CH 18.6 62/24/38  17.1 82.9 45.7/37.2 1.02 2.76      
C4 Fat Clay with Sand CH 14.8 65/26/39  19.8 80.2 48.3/31.9 1.22       
C5 Fat Clay with Sand CH 21.0 68/26/42  15.1 84.9 48.0/36.9 1.14       
C6 Fat Clay CH 22.2 75/28/47  11.4 88.6 52.4/36.2 1.30 2.75      
C7 Fat Clay with Sand CH 17.4 56/20/36  17.8 82.2 50.1/32.1 1.12       
C8 Fat Clay with Sand CH 14.6 62/26/36  24.3 75.7 44.4/31.3 1.15       


1 Sample description/classification based on ASTM D 2487 (Unified Soil Classification System, USCS). 
2 LL = Liquid Limit, PL = Plastic Limit, PI = Plasticity Index (PI = LL - PL). 
3 Gravel = 4.75 mm to 75 mm, Sand = 0.075 mm to 4.75 mm, Fines: Silt = 0.075 mm to 0.002 mm, Clay = less than 0.002 mm. 
4 PI/% clay 
* Performed on specimens remolded to 95 percent of the maximum dry unit weight. 
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March 8, 2008 
 
A site visit was made on March 8, 2008 by Tetra Tech and Geo-Smith Engineering during which 
locations of five borings and thirty-six test pits were staked. Ten bulk samples of surficial alluvial/eolian 
sand deposits also were collected during this site visit.  Field measurements using a nuclear gauge were 
taken to evaluate the in-situ wet unit weights and water contents of the on-site sands and weathered 
Entrada Sandstone, and previously imported clay materials used in the existing clay liner or stockpiled 
on-site.  These measurements were taken at 12 of the staked test pit locations and the results are 
summarized in Table 2-3.  Laboratory testing was performed by Tetra Tech (Fort Collins) on one sample 
of the alluvial/eolian sand and included Atterberg Limits, percent passing the No. 200 sieve, and standard 
laboratory compaction.  The results of the laboratory testing are summarized in Table 2-2 and included in 
Appendix C.3.4.2. 
 


Table 2-3.  Summary of Nuclear Gauge Field Measurements 
Unit Weight (pcf) 


Material 
Test 


Location 


Probe 
Depth 


(in) 


Water 
Content 


(%) Wet Dry Comments 
Tt-TP8 12 9.8 119.5 108.9  


Tt-TP11 10 3.1 107.3 104.1  
Tt-TP14 12 4.1 120.1 115.3 Possible sandstone at ± 8" 
Tt-TP21 12 4.2 108.6 104.3  
Tt-TP26 12 6.5 107.6 101.1  
Tt-TP29 12 5.3 116.2 110.4  


Sand 


Average 5.5 113.2 107.4  
Tt-TP6 bkstr 6.4 120.4 113.2  


Tt-TP13 bkstr 2.5 121.1 118.2  
Tt-TP15 bkstr 5.1 121.9 116.0  


Tt-TP25A bkstr 2.9 117.4 114.1  


Weathered 
Entrada 


Sandstone 


Average 4.2 120.2 115.4  
Tt-TP18 12 10.6 106.0 95.9 Liner Clay 
Tt-TP25 12 16.8 115.9 99.2 Stockpile 


Note:    bkstr = backscatter 
 
March 10-11, 2008 


The borings staked during the site visit on March 5, 2008 were drilled on March 10-11, 2008 using 
hollow-stem auger (HSA) or rock core boring techniques.  Geo-Smith Engineering was on-site to observe 
the drilling of the borings and to log and sample the soils/bedrock encountered.  The locations of the 
borings are shown on Figure 2-15A and summary logs are presented in Appendix C.3.1. The borings were 
drilled to develop information on the depth to and competency of the Entrada Sandstone Bedrock and the 
conditions of the clay core of the existing South Dam. 
 
The depth to competent bedrock interface of the Entrada Sandstone was investigated with three HSA 
borings while the competency with depth of the bedrock was investigated with one rock core boring.  The 
depth to competent bedrock, determined by practical rig refusal, at the locations of the three HSA borings 
Tt-1, Tt-2, and Tt-3, ranged between 3 and 16 feet.  The rock core boring, Tt-4, was drilled to a maximum 
depth of 60 feet, and the relative competency of the bedrock was determined by percent recovery of 
coring operations. Drilled intervals with no-recovery and/or washout indicate zones of weaker, less-
cemented bedrock. The data from Boring Tt-4 was also used for correlations with a geophysical 
investigation, the results of which are presented in Section 2.5.5 of this report. 
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One HSA boring, Tt-5, was drilled to allow further investigation of the conditions of the clay core of the 
existing South Dam if necessary.  Driven California-type and hydraulically pushed Shelby-tube samples 
of the core materials were obtained.  Driven California-type samples of the sand zone adjacent to the clay 
core also were collected.  Boring Tt-5 was terminated at a depth of 26 feet due to mechanical breakdown 
of the drill rig. 
 
March 17-19, 2008 


Test pits staked during the site visit on March 5, 2008 were excavated with a tractor-mounted backhoe 
between March 17, 2008 and March 19, 2008. Geo-Smith Engineering was on-site to observe the 
excavation of the test pits and to log and sample the soils/bedrock encountered.  The locations of the test 
pits are shown on Figure 2-15A and summary logs are presented in Appendix C.3.2. The purpose of this 
test pit field investigation was to develop new and/or additional information on the near-surface 
soils/bedrock materials across the site, including clay soils for potential use as part of the composite 
system liner proposed for the tailings storage cell.  The test pits ranged in depth from 0.5 to 14 feet and 
bulk samples of excavated material were collected as determined in the field. 
 
The clay soils investigated during this field investigation were imported during previous construction at 
the site in the 1980s from a borrow area located approximately 3 miles northwest of the mill site and are 
from the Brushy Basin Shale Member of the Morrison Formation. These imported clays were used for 
compacted clay liners constructed along the upstream toe of the South Dam ("clay blanket") and also 
within an area north of the cross-valley berm, where tailings produced from operational periods of the 
mill are currently stored.  An area used for processing of the imported clay soils is located in the vicinity 
of the east dike.   
 
Laboratory testing was performed on samples of alluvial/eolian sands, weathered Entrada Sandstone, and 
clay by Capstone Enterprises West and included Atterberg Limits, particle-size analyses, and standard 
laboratory compaction.  A permeability test was performed on a recompacted specimen of the clay by 
Tetra Tech (Billings, Montana).  The results of the laboratory testing are summarized in Table 2-2 and 
included in Appendices C.3.4.1 and C.3.4.2. 
 
April 8, 2008 


A field reconnaissance of the Utah State Lease area was made by Geo-Smith Engineering (Greg Smith) 
and S.M. Stoller (Craig Goodknight) on April 8, 2008 to further evaluate potential clay borrow materials.  
The borrow area is located approximately 16 miles from the Shootaring Canyon Mill site and is adjacent 
to the Burr Trail Scenic Backway on the Big Thompson Mesa as shown on Figure 2-16 and 2-17.   The 
Brushy Basin Member of the Morrison Formation crops out at the site as shown in Figure 2-18.  The 
Brushy Basin Member is a clay soil of late Jurassic age capped by 10 feet to 20+ feet of Cedar 
Mountain/Dakota Sandstone of Late Jurassic-Early Cretaceous age. The clay nature of the Brushy Basin 
Member is revealed in a “popcorn” structure as shown in Figure 2-19. 
 
Weaker Brushy Basin clays have slumped and rotated downward as seen by dipping beds in the center of 
Figure 2-18. Slumping has caused overlying sandstones to be transported downward, and create the small 
knolls as evident by the angular sandstone boulders shown in Figure 2-18.  Overall regional thickness of 
the Brushy Basin Member is approximately 300 feet; however useable thickness at this site is estimated to 
be on the order of 80 feet to 100 feet due to a thick sand seam located in the upper section of the unit 
shown in Figure 2-20.  Based on this useable thickness and the boundary of the borrow area (shown on 
Figure 2-17), the amount of clay borrow available from the Utah State Lease Area is estimated to be 
approximately 250,000 cubic yards.  Area with overlying topsoil, vegetation and/or sandstone will require 
stripping, and the shale/clay materials will require processing and moisture conditioning. 
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Additional bulk samples of the clay borrow materials from the lease area were collected for laboratory 
testing to verify material consistency of the unit. The locations of the samples are shown on Figure 2-17.  
Laboratory testing was performed by Capstone Enterprises West and included Atterberg limits and 
particle-size analysis. The results of the laboratory testing are summarized in Table 2-2 and included in 
Appendix C.3.4.1. 
 
 August 15-16 and September 3, 2008 


Additional field investigations of potential on-site borrow sources were performed on August 15 - 16 and 
September 3, 2008 by Geo-Smith Engineering. These investigations were primarily for material 
characterization of clay and sand materials proposed to be blended for use in a compacted, low-
permeability soil liner for the South Cell.  As shown in Figure 2-15B, the clay borrow is located within 
the area north of the cross-valley berm, while the sand borrow is located on a ridge of sandstone located 
in the west portion of the South Cell.  The clay materials were previously imported from an off-site 
borrow area located approximately 3 miles northwest of the mill site during original construction 
activities in the early 1980s.  The amount of useable, on-site clay material is estimated to be 
approximately 40,000 to 50,000 cubic yards.  Each borrow area was subdivided into zones such that each 
zone represented approximately 6,500 cubic yards of proposed borrow materials, as discussed in Section 
7.2.  One test pit was excavated within each zone.  The approximate borrow area zones are shown in 
Figure 2-15B and summary logs of the test pits are included in Appendix C.3.3. 
 
Bulk samples were collected from each test pit for laboratory testing to determine the characteristics of 
the constituent clay and sand soils and various clay/sand blends.  Details and discussion regarding the 
laboratory testing program, evaluation of the constituent soils and soil blends, and guidelines related to 
construction of the low-permeability soil liner are presented in Section 7.2.  The laboratory testing was 
performed by Tetra Tech (Billings, Montana) and included, natural water content, Atterberg Limits, 
particle-size analyses, specific gravity, laboratory compaction, and permeability.  
 
Laboratory testing of samples from these field investigations also was performed to confirm engineering 
properties (e.g., strength parameters) of these materials used for design of other features of the tailings 
facility.  The results of the laboratory testing are summarized in Table 2-2 and included in Appendix 
C.3.4.2. 
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3.0 REGULATORY CRITERIA 


3.1 State and Federal Regulations 


Prior to the State of Utah obtaining agreement state status in 2004, the tailings at the Shootaring Canyon 
Uranium Mill site were regulated primarily by the U.S. Nuclear Regulatory Commission (NRC) pursuant 
to 10 CFR 40, Appendix A, and the U.S. Environmental Protection Agency (EPA) under 10 CFR 61, 
Subparts A and W which are administered by the State of Utah Division of Air Quality.  Although this 
recent change has transferred primacy of regulatory authority to the State of Utah, the existing framework 
of regulations previously administered by the NRC still serves as a useful guideline.  The State of Utah 
will regulate the site according to rules and regulations presented in R313 - Environmental Quality, 
Radiation Control. These rules include; through reference, clarification or exception; sections of 10 CFR 
40 extending through Appendix A. With this in mind, the applicable state and federal regulations are 
referenced and described in Sections 3.1.1 through 3.1.4. Additional, enhanced, or modified regulations 
developed by the State of Utah are discussed in Section 3.2. 
 
NRC and EPA have a Memorandum of Understanding (MOU) that covers joint expectations under what 
was originally Subpart T of 40 CFR 61 (uranium mill tailings closure) and a generic MOU on elimination 
of dual regulation. The NRC regulations also incorporate other standards by reference that were 
promulgated by the EPA pursuant to the Uranium Mill Tailings Radiation Control Act (UMTRCA - 
1978), and Section 112 of the Clean Air Act, as amended. Compliance with these regulations under the 
authority of the State of Utah is provided through R313 and referenced sections of 10 CFR 40.  In the 
following discussion, applicable state and federal regulations are summarized in bold lettering and the 
means by which this Design Report and the Reclamation Plan will meet these regulations are discussed 
immediately below the bold caption. 
  
3.1.1 Utah DRC and NRC Regulations - Guiding Principles 


• Permanent isolation of tailings (10 CFR 40 Appendix A, Criterion 1) 


The general goal or broad objective referenced in R313-24 and Criterion 1 of 10 CFR 40 
Appendix A for siting and design decisions is the permanent isolation of 11e.(2) byproduct 
material by minimizing disturbance and dispersion by natural forces, and to do so without 
ongoing maintenance over a finite time frame (1,000 years to the extent reasonably achievable, 
and, in any case, for at least 200 years as per Criterion 6).  The site features to be considered in 
achieving this objective include the site’s remoteness from populated areas, hydrologic and other 
natural conditions as they contribute to continued immobilization and isolation of contaminants 
from ground-water sources, and the potential for minimizing erosion, disturbance, and dispersion 
by natural forces over the long term.  The primary emphasis of this Criterion is on the long-term 
isolation of 11e.(2) byproduct material, which is a function of both site conditions and 
engineering design, and shall be accomplished in a manner that no active maintenance is required. 
 
The Shootaring Canyon Uranium Mill siting was approved by the NRC in the early 1980s in 
Garfield County, a remote portion of Southeastern Utah to which the region power grid had not 
yet and still has not reached.  Siting criteria were evaluated prior to construction of the existing 
mill and TSF (Woodward-Clyde 1978a, 1978b, and 1978c).  The 2006 Census indicates that 
Garfield County has an area of approximately 5,174 square miles and a population of 4,534, a 
decrease of approximately 1201 people since the year 2000 (population 5,735).  This represents 
and average population density of less than 0.9 persons per square mile or roughly 3 percent of 
the average population density of 27.2 persons per square mile for the largely rural state of Utah.   
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The small town of Ticaboo, located approximately 3 miles to the south of the mill, was originally 
developed as the company mine and mill town.  Its population is currently less than 55 full time 
residents, though as workers for the mines and mill move to the town this population is 
anticipated to increase to approximately 500 to 600 persons, mostly supporting the mill and mine 
workers.  The town includes a 70 room hotel which services tourism primarily associated with 
Lake Powell approximately 14 miles to the south.  The nearest residence is located approximately 
1.5 miles to the east of the site.  The tourism to the area is highly seasonal with extended periods 
of reduced visitation in the late fall, winter and early spring.  This area has remained relatively 
unpopulated and the increase in local population that is anticipated to occur is due primarily to 
workers and service providers servicing the local uranium mill and mining activities. 
 
The TSF is sited in a local ephemeral drainage depression between sandstone mesas with a very 
small drainage catchment (<0.35 sq. mile) in one of the most arid areas of the State (an annual 
average precipitation of approximately 7 inches).  The combination of these characteristics (a 
natural depression with low potential erosive energies, a small catchment area from which surface 
water erosive forces can accumulate, and an arid climate where probable maximum precipitation 
events are relatively small compared to other regions in the U.S. and the State of Utah), provide 
an excellent environment for the immobilization and isolation of contaminants and for 
minimizing erosion, disturbance, and dispersion by natural forces over the long term. 
 
Hydrogeologically, the site is located on Entrada Sandstone, principally a uniform fine grained 
sandstone of the San Rafael group that contains some thin layers of shale and siltstone units.  The 
Entrada Sandstone, which hosts the uppermost unconfined aquifer in the region, overlies the 
Carmel Formation, which is a regional aquitard between the overlying Entrada Sandstone and the 
underlying Navajo Sandstone that consists mainly of clay, shales and interbedded fine sandstones 
and is approximately 160 feet thick in the site area (Hydro-Engineering, 1998).  Both the Entrada 
Sandstone aquifer and the Navajo Sandstone aquifer are Class IA aquifers of high water quality.  
The Navajo Sandstone aquifer is the regional aquifer used for drinking water.  Though of high 
quality, the Entrada is not currently used for drinking water in or near the mill area. 
 
Lower permeability (hydraulic conductivity) units within the Entrada Sandstone have been 
observed at the site that create locally perched ground water conditions above the regional water 
table in the Entrada Sandstone. Ground water monitoring and aquifer testing indicates that the 
horizontal permeabilities of the Entrada Sandstone range from approximately 0.08 feet per day 
(ft/day) to 0.21 ft/day  while the lower permeability zones above the regional water table range 
from 0.02 ft/day to 0.18 ft/day.  Hydraulic gradients in the Entrada Sandstone average 
approximately 0.011 ft/ft and average ground water flow is estimated to range from 0.02 ft/day (8 
ft/yr) to 0.009 ft/day (3 ft/year) based on an effective porosity of 0.1  (Hydro-Engineering, 1998.)  
Therefore, any potential for future impacts to local ground water would be promptly detected first 
by the leak detection system in the engineered liner system that is above the secondary liner and, 
should both synthetic liners and the low permeability clay sub-liner not prove effective in 
containing leakage, constituents in the ground water would move so slowly that ground water 
impacts could be promptly detected and appropriate corrective action could be implemented such 
that drinking water standards and class of use would be maintained and contamination would not 
pass the points of compliance or property boundary.  By virtue of its previous license approval, 
NRC has determined that the combination of remoteness of the location, the physical 
environment and hydrogeologic environment affords the requisite reasonable assurance of 
protection of public health, safety and the environment through the immobilization and isolation 
of contamination from groundwater sources, minimizing potential erosion, disturbance, and 
dispersion by natural forces to support siting the mill in its current location. The application of 
best available technologies in this license application only increases this assurance of protection. 
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• No ongoing maintenance (10 CFR 40 Appendix A, Criterion 1) 
 


The erosion protection, cover and liner reclamation designs presented in the current Reclamation 
Plan (included with this submittal) will meet all applicable standards and guidance (including US 
NRC, 2002 and DOE, 1989), and for long-term stabilization and isolation of the tailings and 
11e.(2) byproduct material without relying on long-term maintenance in a manner consistent with 
the numerous Title I and Title II uranium mill tailings facilities already reclaimed, approved and 
transferred to the Federal Government for long-term stewardship.    
 
The tailings will be dewatered to mitigate seepage and tailings settlement. Cover surfaces have 
slopes designed to be stable under Probable Maximum Precipitation (PMP) flows and the 
reclaimed tailings surface will be covered with rock mulch or rock riprap to afford erosion 
protection. A low permeability clay cap and an overlying HDPE geomembrane will control 
infiltration. These are described in the Reclamation Plan.   


 
• Tailings disposal (10 CFR 40 Appendix A, Criterion 3) 


 
The TSF is located within a natural drainage behind an existing constructed dam. The cell is 
surrounded on the east and west sides by bluffs which protect the area from wind erosion and 
minimize dispersion. There are currently no nearby active mine pits that would serve as alternate 
disposal sites. Because the tailings will be contained within a structure using a Best Available 
Technology (BAT) liner system and will be reclaimed and covered with a multi-layer cover to 
include a geomembrane and erosion protection rock mulch, the proposed disposal method will 
minimize the potential for exposure of the tailings or dispersal of the tailings by mechanical 
forces. 


 
• Closed with 1000-year design life, and in any case at least 200 years (10 CFR 40 Appendix 


A, Criterion 6) 
 


The reclamation design complies with applicable NRC staff technical positions, guidelines and 
recommendations. See above. 


 
3.1.2 Design Requirements 


Siting (10 CFR 40 Appendix A, Criterion 4) 


• Upstream Drainage Minimized 
 


The TSF is in a natural drainage enclosed on the downstream end by an engineered, NRC and 
Utah State Engineer approved dam within a very small watershed runoff area. The total 
watershed area to the dam is approximately 225 acres. During operations, the runoff from the mill 
area will collect in the impoundment and be evaporated. Runoff from the west bluff will be 
diverted to the north of the Divider Berm (northern berm of the TSF) via a diversion channel.  
Runoff from the area directly to the east, not including the mill area, will be diverted to the south 
via a diversion channel.  Runoff from the area north of the Divider Berm and north of the Cross 
Valley Berm will be retained behind the berms and allowed to evaporate and/or will be pumped 
to the east diversion channel.  After reclamation, runoff to the west, north and east, including the 
mill area, will be diverted offsite and the total drainage area after reclamation, including the TSF, 
will be less than 225 acres.   
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• Wind Protection 
 


The TSF is effectively surrounded by natural cliffs and hills. The Reclamation Plan includes a 
rock mulch over the tailings surface, which will mitigate wind erosion of the tailings cover 
system.  A net deposition of windborne soils is expected to occur over the impoundment area, 
rather than loss of covering over the tailings due to wind erosion.  


 
• Erosion Potential Limited through Flat Cover Slopes and Designed Covers 


 
The final TSF cover will be graded to provide sufficiently flat slopes to mitigate erosional forces 
but allow precipitation runoff. Rock mulch erosion protection is included as part of the cover 
design for the entire tailings area. The top reclamation surface will also be configured to limit 
upland contributing drainage area to overland flow. 


 
• Conservative Factors of Safety Attained through Flat Embankment Slopes 


 
TSF embankments and side slopes will be designed with sufficiently flat slopes to provide 
conservative factors of safety. 


 
• Not Susceptible to Earthquake Damage 


 
The TSF design accounts for stresses induced by the postulated maximum credible earthquake for 
the Shootaring TSF region based on the report titled “Seismic Hazard Analysis for Shootaring 
Canyon Uranium Processing Facility” attached as Appendix B. The slope stability analyses are 
included in Section 5 of this Design Report. 


 
• Deposition Promoted 


 
Where possible, final cover slopes will be flat enough to promote deposition of wind-borne and 
water-borne sediment, and in any case, to limit erosion to acceptable levels during the 1000-year 
stability period. 


 
Ground Water Protection Standards (Utah Administrative Code Rule, UAC R317-6, 10 CFR 40 
Appendix A, 40 CFR 192, etc.) 


• Liner that will prevent migration of wastes out of the impoundment (UAC Rule R317-6). 
 


The TSF cell are designed with a competent multilayered liner system (double HDPE liner with 
leak detection and clay sub-liner) to provide waste containment for the cell. The liner system will 
be constructed of materials that have the appropriate chemical and physical properties to prevent 
failure per 10 CFR 40 Appendix A Criterion 5(a)(2)(a) (see Section 7.2). The liner system will be 
placed on a competent foundation or base pursuant to 10 CFR 40 Appendix A Criterion 
5(a)(2)(b). The Divider Berm and side slopes have been designed and will be constructed and 
maintained to prevent failure pursuant to 10 CFR 40 Appendix A Criterion 5(a)(5). Site licensed 
activities are administered under Ground Water Quality Discharge Permit UGW 170003, and the 
requirements regarding groundwater protection for the TSF are contained therein. 
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• If liner left in place following operations, wastes cannot migrate into liner during active life 
of facility (10 CFR 40 Appendix A, Criterion 5A(1)) 


 
The proposed design is the best available technology approach to control the migration of wastes 
into the liner system during and following operations. The operation of the leachate collection 
system will continue until the tailings drainage and consolidation are more than 90 percent 
complete.  The post-closure cover system will limit infiltration to immeasurably small levels. The 
volume of free liquids within the TSF cell after closure will be very small. 


 
• Impoundment must not be overtopped (10 CFR 40 Appendix A, Criterion 5A(4)) 
 


Minimum freeboard to store PMP inflow and operational water as well as to allow adequate 
height for wave action is included in the design of the TSF. 


 
• Leakage detection system required for synthetic liners (Utah Administrative Code Rule 


R317-6, BAT requirement). 
 


A leakage detection system will be provided, independent of any ground-water monitoring 
program. 


 
• Tailings must be dewatered by a drainage system at the bottom of the impoundment (Utah 


Administrative Code Rule R317-6, BAT requirement). 
 


A leachate collection system will be installed in the TSF cell and operated until the drainage rate 
approaches minimal levels. 
 


• Must install two or more liners and a leak collection system between such liners (Utah 
Administrative Code Rule R317-6, BAT requirement). 


 
A double synthetic liner with leak detection system will be installed over a one-foot compacted 
clay base as described in this Design Report.  Additionally, a leachate collection system will be 
installed in a filter/drainage bed over the double liner and clay base. 


 
Closure (10 CFR 40 Appendix A, Criterion 6 and as Directed by NRC Staff Technical Position 
[STP] for Erosion Protection covers) 


• Eliminate free liquids 
 


The volume of free liquids in the decant pool will be minimized in the TSF cell during closure by 
dewatering with the leachate collection system. Operation of the leachate collection system will 
be continued until the collection rates stabilize at levels of less than 1.5 gpm per 10 percent of the 
typical full production operational collection rate. 
 


• Stabilize wastes 
 


Tailings will be allowed to stabilize (90 percent consolidation) prior to placement of the 
reclamation cover.  The method of tailings deposition has been designed to promote rapid tailings 
consolidation. 
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• Cover the impoundment to: 
 


• Minimize long-term liquid migration 
• Promote drainage and minimize erosion 
• Accommodate settling and subsidence 
• Maintain effectiveness with minimum maintenance 
 
The final cover will be designed: (1) with a low permeability clay cap to minimize infiltration and 
emanation of radon gas; (2) to minimize reliance on active post-closure maintenance due to its 
conservative erosion-resistant design; (3) to promote drainage while minimizing erosion through 
flat slopes and/or rock protection; (4) to control run-on and drainage of waters and (5) to 
accommodate any tailings settlement.  Further, the site is located in a geographical area where 
annual evaporation (approximately 70 inch/yr.) exceeds the annual precipitation, (approximately 
7 inch/yr.). 
 


Radon Standards 


• Post-operations (40 CFR 61, Subpart T; currently EPA – NRC MOU): 
 


• radon emissions not to exceed 20 pCi/m2-s 
• must be in compliance after ceasing to be operational until license termination 
 
The reclamation cover design incorporates a radon barrier capable of reducing emissions to levels 
below the radon standard for the required time period while reducing infiltration of surface waters 
into the TSF cell. 
 


3.1.3 EPA Regulations (40 CFR 61, National Emission Standards for Hazardous Air Pollutants 
[NESHAPs]) 


Any modifications to the existing TSF cell shall be in accordance with 40 CFR 61.  Operations, 
maintenance and monitoring of the TSF shall comply with 40 CFR 61 for radon emanation. 
 


3.1.4 10 CFR 40 Appendix A Criterion 6 through Criterion 10 


Criterion 6 - Closure Cover. The closure cover design is currently as described in the Tailings 
Reclamation Plan (included with this submittal).   
 
Criterion 7 – Pre-operational Monitoring. The mill and the major TSF structures exist at the 
site. Pre-construction monitoring has been conducted, and the ongoing monitoring program 
including any proposed changes are presented in the Compliance Monitoring Report (included 
with this submittal).   
 
Criterion 7A – Detection Monitoring.  The ground water monitoring program is administered 
under Ground Water Quality Discharge Permit UGW 170003 and is being submitted 
concurrently. 
 
Criterion 8 – Airborne Emissions. Airborne emissions related to the TSF are associated with 
fugitive dust emissions.  The main sources of fugitive dust at the site are from road dust from 
haul/access roads, ore stockpiling, direct particulate emissions from the ore stocks and TSF, and 
construction activities.   Fugitive emissions from the TSF will be minimized through design and 
the routine implementation of ponding and spraying. Fugitive emissions from roads and other 
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actively worked areas will be controlled by application of water or chemical agents as the need 
arises.   The Standard Operating Procedure (SOP) for fugitive dust control is provided in the final 
SOP document (included with this submittal).    


 
Criterion 8A – Daily Inspection of Waste Retention Systems. The draft SOP for dam and 
facilities inspection is provided in the final SOPs (included with this submittal).   
 
Criterion 9 – Financial Surety. The financial surety for decontamination and decommissioning 
is described in the Reclamation Plan (included with this submittal).   
 
Criterion 10 – Long-Term Surveillance. The CPI adjusted long-term surveillance fee is 
included in the financial surety described in the Reclamation Plan (included with this submittal).   


 
3.2 State of Utah Regulations 


The State of Utah entered into an agreement with the NRC in 2004 that resulted in the State of Utah 
assuming primacy in the regulation of uranium milling and tailings facilities. With this agreement, the 
applicable regulations as cited in Section 3.1 and any modifications or additions are under the 
administration of the State of Utah. 
 
3.2.1 Ground Water Protection (UAC Rule R317-6) 


The administrative rule stipulates that any newly constructed facility which discharges or would probably 
result in a discharge of pollutants that may move directly or indirectly into the ground water must apply 
for a ground water discharge permit. The rule identifies a broad range of facilities to which it applies, and 
specifically includes facilities with waste storage piles, landfills and dumps, mining, milling and 
metallurgical operations. The rule also requires that any facility constructed or operated before the rule 
was enacted (August 1989), must submit a notice of the nature and location of any discharges to the state 
within 180 days of the adoption of the rule, and submit an application for a discharge permit upon 
notification by the state. The design of the multilayered liner system, as outlined within this Design 
Report, is the best available technology approach to control discharge of pollutants either directly or 
indirectly into the ground water for this milling operation. The site is administered under Ground Water 
Quality Discharge Permit UGW 170003.  This permit has been updated based on this design and the 
associated Monitoring Plan and SOPs are included with this submittal. 
 
3.2.2 Design Basis 


To meet BAT requirements as part of UAC R317-6, Plateau Resources chose to use the Engineering 
Design Basis as defined by the DRC (Utah DEQ, 2007).  Uranium One has chosen to follow this same 
approach for the revised design.  DRC provided Uranium One with a summary and clarification of the 
BAT design basis requirements in their letter dated November 9, 2007 (Utah DEQ, 2007).  It is Uranium 
One’s understanding that Uranium One must meet or exceed the design guidelines agreed upon by the 
DRC and Plateau Resources and stated in the original March 17, 1999 Ground Water Discharge Permit 
(Utah DEQ, 1999) to meet the Engineering Design Basis for BAT.  The design guidelines as listed in the 
March 17, 1999 Permit (Utah DEQ, 1999) are listed in italics below for reference:   
 


a. slurried tailings waste; 
b. a 3-inch corrugated advanced drainage system (ADS) HDPE pipe leachate collection 


system installed within a sand filter bed; 
c. a 60-mil HDPE  primary liner with a maximum allowable design leakage rate of 200 


gallons per acre of disposal cell area, per day; 
d. HDPE leak detection collection sumps for leak detection liquid collection; 
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e. a geonet leak detection layer; 
f. a 60-mil HDPE secondary liner to be anchored with anchor trenches; 
g. at least 12 inches of compacted clay with a maximum permeability of 1x 10 -7 


centimeters per second;  
h. native soil and/or bedrock will be graded, shaped, and prepared for the basal clay 


liner.  Maximum side slope will be 3H:1V. 
 
Uranium One will meet the intent of the design guidelines above for the current design.  Design features 
that differ from the design guidelines are the LCS piping and the grading of the cell side slopes.  The 
current LCS piping design includes 4-inch to 8-inch diameter SDR 15.5 HDPE pipe.  The 3-inch 
corrugated pipe listed in the design guidelines was determined to have insufficient load bearing capacity.  
The maximum side slopes for the cell will be 2.5H:1V except for the upstream face of the existing dam, 
which will remain unchanged.  The side slopes are stable for operational and pseudostatic conditions. 
 
The November 9, 2007 letter from the DRC also summarized additional BAT engineering design basis 
and operation requirements provided in the December 28, 1998 DRC and Division of Water Quality 
Statement of Basis (SOB).  This summary information is provided in italics below for reference:    
 


A. Double HDPE Liners and Leak Detection System – including a double HDPE membrane liner 
system with an intervening leak detection system (LDS) to detect leakage from the upper HDPE 
membrane. 


B. Composite Liner System – the lower HDPE membrane was to be placed in intimate contact with 
an underlying clay layer to form a composite liner, which would greatly minimize leakage that 
could be released to the impoundment’s foundation.  Neither the December 28, 1998 SOB nor the 
March 17, 1999 Permit include a direct explanation for the minimum clay layer thickness (1-foot) 
or maximum permeability (1.0E-7 cm/sec).  However, it appears that the maximum clay 
permeability was derived from EPA RCRA guidance for landfill construction (see Design and 
Construction of RCRA/CERCLA Final Covers, EPA/625/4-91/025, May, 1991, Chapters 1 and 
2), and that the minimum clay thickness is based on good engineering practice for 
constructability.  We also acknowledge that the clay thickness specification could have been 
arrived at by negotiation. 


C. Leachate Collection System and Maximum Allowable Head – a leachate collection system (LCS), 
including HDPE piping and sand filter layer, was to be located above the primary HDPE liner.  
This design, in concert with an operational requirement of a 3-foot maximum head on the 
primary HDPE membrane, would greatly reduce the leachate driving head and potential leakage 
thru the upper HDPE membrane.   


D. LDS Maximum Allowable Leakage Rate – the approved design included a 200 gallon/acre/day 
maximum allowable leakage rate (ALR) for the leak detection system (LDS), based on 1992 EPA 
guidance (EPA, 1992).  The geonet material specifications for the LDS was to include a 
transmissivity that was greater than this ALR, so as to ensure free flowing conditions to the LDS 
collection sumps. 


E. BAT Performance Monitoring Criteria – head monitoring of the LCS and flow rate monitoring of 
the LDS were to be used as the primary points of compliance, and as an early warning system to 
demonstrate protection of groundwater quality.  BAT compliance was achieved at the 
impoundment, so long as:  1) head values in the LCS remained below 3-feet above the lowest 
point on the primary HDPE membrane, and 2) daily LDS flow rates were below the 200 
gallon/acre/day ALR value.  Although not mentioned in the December 28, 1998 SOB, this 
approach to compliance monitoring is allowed in the GWQP Rules under UAC R317-6-6.9(B).   
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F. BAT Performance Monitoring Plan and Reporting - the original Permit also required a BAT 
Performance Monitoring Plan be submitted and approved by the Executive Secretary before liner 
system construction (Permit, Part II.H.2).  Details regarding BAT monitoring (LCS head and 
LDS daily flow rate) were stipulated in Part II.E.2.  BAT reporting requirements were also 
specified in Part II.G.2 


G. De-Minimus Discharge – based on the above engineering design and operational parameters, 
any discharge from the lower HDPE liner to the foundation was deemed a de-minimus discharge. 


H. Contingencies for BAT Failure – in the December 28, 1998 DRC/DWQ SOB the Executive 
Secretary also laid out possible remedial actions should BAT failure be found to exist in either 
the LCS head or the LDS flow rates, including (ibid., p. 6):  1) isolation of the point of failure and 
retrofit construction, 2) cell closure should retrofit construction be infeasible, and 3) contaminant 
transport modeling to demonstrate that groundwater quality will be protected despite the BAT 
failure. 


I. Other BAT Related Considerations – a few other issues were also considered in the SOB that are 
related to BAT design for the facility under the original Permit.  These include: 


1) Existing Groundwater Monitoring Well Network - the Executive Secretary largely accepted 
the existing groundwater monitoring well network as it stood in 1998, with two exceptions 
(see December 28, 1998 DRC/DWQ SOB, pp. 3-4):  


a) Two New Vertical Gradient Wells – as outlined in Part II.H.3 of the original Permit, 
two new wells were to be installed to determine head and groundwater quality 
conditions in an area below the perched aquifer, i.e. middle Entrada aquifer.  These 
included new well RM16 to be installed adjacent to existing well RM11, and new well 
RM17 to be installed adjacent to RM13. 


b) Ore Storage Pad Well – Part II.H.3 of the original Permit also required installation 
of a new well RM2R, to be installed on the downgradient side of the ore storage pad.   


The December 28, 1998 SOB (p. 4) also explained that so long as the BAT performance 
standards were met (i.e., maximum LCS head and/or daily LDS flow rates), that :  “… neither 
contaminant transport modeling nor a well spacing evaluation is necessary”. 


2) Cover Design Model and Performance Criteria – an infiltration model was required for the 
closed cell condition to demonstrate the absence of a “bathtub” effect (see original Permit, 
Part II.H.6).   


3) Reclamation Plan – was to incorporate the findings of the infiltration model used to evaluate 
the long-term cover design.  This plan was to be submitted for Executive Secretary approval 
before commencement of milling operations (see original Permit, Part II.H.8). 
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4.0 TAILINGS DISPOSAL CONCEPT 


4.1 General Site Layout 


A proposed ultimate design of the tailings facility was presented in the May 2008 Design Report (Tetra 
Tech, 2008a) and consisted of a double 40-acre cell system, which included a South Cell (39.9 acres) and 
a North Cell (39.3 acres).  The proposed ultimate design is not being submitted for permitting at this time.  
However, some design components have remained to allow for the potential to use the ultimate design in 
the future.  In general, the revised design for permitting consists of construction of one 30-acre cell, 
designated as the South Cell.  The current plan for mill tailings disposal utilizes the TSF site previously 
permitted, constructed, and owned by Plateau Resources.  The general layout of the existing TSF site is 
presented on Drawing P1.1. 
 
The TSF site occupies a broad valley flanked by a high, narrow sandstone mesa along the west side and a 
low bluff along the east side.  The mill site is located at the top of the bluff to the east.  Prior to 
construction of the previously permitted TSF, the valley was drained by a dry wash sloping generally 
from north to south. 
 
A zoned earth embankment dam was constructed across the valley in the early 1980s as part of the initial 
TSF.  This dam, referred to as the “Shootaring Dam” in previous investigations by others and as the 
“South Dam” in this report, has a height of approximately 120 feet and is listed as a jurisdictional dam 
with the Utah State Engineer’s Office.  Several other low, non-jurisdictional embankments were also 
previously constructed upstream of the South Dam during the initial mill operations.  The ‘cross valley 
berm’ (approximately 30 feet high) is located approximately 1,500 feet north of the South Dam, and 
another small embankment dam (approximately 15 feet high), called the ‘north dike’ in some previous 
studies, was constructed another 700 feet north of the cross valley berm.  An additional embankment, 
termed the ‘east dike’ in previous studies, was constructed north of the cross-valley berm and parallel to 
and east of the natural drainage channel (as shown on Drawing P.1.1). 
 
As discussed later in this section, a small volume of tailings was produced during the initial mill operation 
and discharged into the facility.  In addition, 11e.(2) byproduct materials from the cleanup of several 
nearby sites, unprocessed ore, and contaminated soils from a previous tailings fluid spill exist within the 
boundaries of the TSF.  All of these materials will be relocated to within the newly lined TSF during 
operations. 
 
4.2 Cell Configuration 


Tailings disposal will take place within a single cell (30.6 acres) as shown on Drawing P1.1.  The TSF 
will be lined to an elevation of 4430 feet.  The disposal cell will be constructed with a composite HDPE 
liner, and will have independent leak detection and leachate collection systems. 
 
A system of 2 Process Ponds will be constructed north of the TSF and below (west of) the mill.  Details 
of construction and operation are presented in the following section. 
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4.3 Construction and Operation 


The TSF will be constructed and operated in three phases listed below.  Elevations listed below are in feet 
above mean sea level. 
             


Phase I Construction of South Cell and Process Ponds (Year 0) 
Phase II Deposit Tailings in South Cell (Years 1-3.8 or 1-7.5, depending on ore production 


rate) 
Phase III Reclamation and Closure (0-4 years after end of operations) 


 
In Phase I, the South Cell will be constructed to elevation 4430.  Integration of the existing earthfill dam 
(South Dam) will be incorporated during construction.  The proposed grading of the South Cell for Phase 
1 is shown on Drawing P1.3.  Phase II deposition in the South Cell will proceed to a maximum pool 
elevation of 4422.5 (established by freeboard calculations).  When the storage capacity has been reached, 
the TSF will be reclaimed during Phase III. 
 
4.4 Existing Tailings and Contaminated Soils 


4.4.1 Description of Materials 


An estimated 99,700 cy of tailings, 11e.(2) byproduct materials and locally contaminated materials exist 
within the TSF boundaries, as shown on drawing P1.2.  These materials will be moved to the South Cell 
after it has been lined.  The materials to be moved are summarized on Table 4-1. 
 


Table 4-1.  Summary of Materials to be Moved to South Cell 


Material1 
Area Designation on 


Drawing P1.2 Source Location 
Quantity 


(cy)1 


Tailings E Produced April 1982 August 
1982 


North Cell 
North of Cross-Valley 


Berm 
25,000 


11e.(2) 
Byproduct 
Materials 


H & I Imported from Hanksville and 
Hydro-Jet sites 


North Cell 
North Dike, East Dike 50,000 


Ore G Erosion protection for cross-
valley berm 


North Cell 
Cross-Valley Berm 6,700 


Contaminated 
Soil F 


Soils contaminated by 1982 
tailings spill for which 


cleanup does not meet current 
standards 


South Cell 
North of South Dam 18,000 


   Total 99,700 
1 Material quantities reported in Hydro-Engineering (2005b) 


 
The contaminated soils from the 1982 tailings fluid spill will be removed and temporarily relocated to the 
area upstream of the cross-valley berm while the South Cell is constructed during Phase I.  Included in the 
contaminated soil volume is contaminated soil between the rocks at the bottom of the rock protection on 
the upstream toe of the South Dam.  These rocks will be salvaged and used in the construction of the 
South Cell.  The rock will first be segregated from the contaminated soil.  If present on the rock surface, 
contaminated soil will be removed by washing or other physical methods.  The rock will then be surveyed 
to ensure that it meets the cleanup criteria in the following sections prior to being used as construction 
material.  In the unlikely case a rock cannot be cleaned to meet cleanup criteria, it will be temporarily 
relocated to the area upstream of the cross-valley berm along with the contaminated soils.  When 
construction of the South Cell is complete, all of the materials listed in Table 4-1 will be relocated there 
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for permanent storage.  All areas where materials have been removed will be resurveyed prior to 
construction to verify that cleanup criteria have been met.  Verification of this clean up will be provided 
to DRC for concurrence and no construction will begin until DRC concurrence is received. 
 
It is noted that there is some disparity in the quantities listed in Table 4-1 as reported in Hydro-
Engineering (2005b).  Page 1-1 reports 25,000 cy of existing tailings and 39,100 cy of 11e.(2) byproduct 
material.  In contrast, page 9-3 reports 83,000 cy of existing tailings and 50,000 cy of 11e.(2) byproduct 
material.  SRK (2007) reports on page 3-38 that 27,825 lbs of U3O8 was produced at the mill from April 
through August of 1982.  Using an ore production rate of 750 TPD and a grade of 0.15 percent, Tetra 
Tech calculated that it would take only 27 days to produce this quantity of yellowcake.  In contrast, we 
calculate that it would take 4.8 months to produce 83,000 cy of tailings, running at full capacity for the 
entire period.  Although the 4.8 month figure is plausible, it is highly unlikely that the mill operated at full 
capacity from the first ton of production in April to shutdown in August.  In consideration of these 
observations, the 25,000 cy figure appears more credible, and is the figure we have reported herein.  
Regardless, there is sufficient interim storage capacity in the clay lined existing tailings cell for 
contaminated soils and all 11e.(2) byproduct material will be transferred to the new south cell once 
constructed. 
 
4.4.2 Contaminated Soil Cleanup 


Hydro-Engineering (2005b) conducted a radiological characterization survey to identify areas of the site 
where soil contamination exists.  The exact boundaries of the areas cannot be defined at this time since 
most of the areas were influence by gamma shine from nearby building components, ore piles, or tailings.  
The affected areas will be remediated using more sensitive survey equipment to assure compliance with 
the cleanup criteria. 
 
In general, a MARSSIM (Multi-Agency Radiation Survey and Site Investigation Manual) approach will 
be used for verification surveys (final status surveys) using the Data Quality Objectives (DQOs) 
established in the Quality Assurance Project Plan (QAPP) (Hydro-Engineering 2005b, Appendix M). The 
QAPP from Hydro-Engineering (2005b) is provided as Appendix D.1 for ease of reference.  In order to 
assure that the extent of the area has been defined, a 10-meter buffer area (considered Class II and Class 
III in MARSSIM terminology) contiguous to each contaminated area will be evaluated for potential 
contamination. 
 
Class I survey units will be defined as the footprint of the affected areas established from process 
knowledge coupled with characterization surveys.  The grid size and sample number for the MARSSIM 
area will be dependent on mill related contaminant variability estimates obtained from characterization 
surveys and remedial action support surveys.  Compliance with cleanup criteria will be evaluated by 
comparing the mean radionuclide soil concentration within the Class I survey unit to the appropriate 
cleanup criteria.  These data will be supplemented by field surveys employing gamma and/or gross alpha 
measurements in soils to demonstrate that the mill- related radionuclide spatial distribution within the 
Class I survey unit area is homogenous.  Any hot spots (areas above cleanup criteria for a 100 square 
meter area) requiring further remediation will have been identified prior to performing the final status 
survey. The site cleanup criteria and procedures are presented in following subsections. 
 
4.4.3 Cleanup Limits for Soils 


The contaminants on the site have been determined to be uranium ore, process solution residuals, Th-230, 
and to a lesser extent, uranium tailings.  No evaporation ponds currently exist at this site except for the 
very small lined pit on the tailings where the cross valley berm sump water is pumped.  This lined pit is 
normally dry.  The cleanup criteria for tailings are given in 10 CFR 20, Appendix A and Utah Regulation 
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R313-24.  The criteria require the cleanup of Ra-226 to 5 pCi/g above background, averaged over the 
surface 15-cm depth layer and an area of 100 square meters.  The limit for subsurface layers is 15 pCi/g. 
 
For radionuclide mixes that are different than uranium tailings, the cleanup criteria are to be based on the 
Benchmark Approach, where the site specific TEDE (Benchmark Dose) to the critical receptor is 
calculated using Ra-226 at 5 pCi/g in surface soils. The site-specific contaminant levels are then adjusted 
so that the TEDE does not exceed the Benchmark Dose. 
 
The radionuclide mix of process solution residuals and uranium ore are identical, based on process 
knowledge. Therefore the Benchmark Approach was used to develop the cleanup criteria using a 
radionuclide mix of U-238 and U-235 with the progeny in secular equilibrium and assuming the natural 
abundance ratios for the uranium isotopes. The analysis, presented in Hydro-Engineering (2005b), 
Appendix F, limits the natural uranium contamination in soil to 9.1 pCi/g (13.4 mg/kg). This corresponds 
to a Ra-226 concentration of 4.4 pCi/g above background. For subsurface layers, it is assumed that the 
Ra-226 concentration limit would be 3 times the surface layer (similar to that of tailings), or 13 pCi/g 
above background levels. ALARA considerations require that an effort be made to reduce these 
concentrations to as low as reasonably achievable levels.  The analysis is presented in Appendix E of 
Hydro-Engineering (2005b) and is provided as Appendix D.2 of this report for ease of reference.   
 
The area shown as “F” on Drawing P1.2 consists of approximately 6.5 acres and is potentially 
contaminated by Th-230 from a tailings water spill.  Because the contaminants were originally deposited 
within the pool of fugitive solution, the distribution of Th-230 at the time of the spill was likely fairly 
uniform within the pool area.  Some cleanup of the 6.5 acres affected by the fluid had been done shortly 
after the spill, and there is currently less than one acre exhibiting elevated surface gamma-ray exposure 
rates, attributable to Ra-226 contamination.  The measured Ra-226 and Th-230 concentrations in soil 
samples taken from this small area were less than 35 and 200 pCi/g, respectively.  The field gross alpha 
method will be applied to areas previously determined to be free of gamma-emitting radionuclides.  
Therefore alpha emissions above natural background levels should be attributable primarily to the decay 
of Th-230.  A set of soil samples has been collected from the affected area and analyzed by a vendor 
laboratory.  A correlation between the gross alpha count rate and the Th-230 concentrations will be 
developed.  This will result in site specific performance parameters (efficiency and MDA) for the gross 
alpha method. 
 
Plans are to construct the South Cell on Area F after the area has been determined to meet the cleanup 
criteria.  Since cleanup criteria for Th-230 contaminated soils do not exist, the Benchmark approach and 
an alternative calculation comparing Rn-222 releases were considered for establishing the cleanup 
criteria.  The Benchmark method limits the residual radionuclide concentrations such that the dose is no 
larger than the dose from occupancy of the site if the surface soils were contaminated with Ra-226 at 5 
pCi/g.  The dose from radon emissions is specifically excluded.  Exposure scenarios for developing Th-
230 cleanup criteria for this area were considered.  For the very unlikely scenarios where short-term 
occupancy of the site is possible, the direct and airborne particulate exposure to occupants from surface 
soils contaminated with 5 pCi/g Ra-226 would be much higher when compared to the exposures from Th-
230 contamination lying beneath a cell liner or earthen cover.  Another exposure route considered was the 
use of water from an aquifer beneath the site as drinking water for nearby residents.  However, it is 
widely known that Th-230 is immobile in near-neutral pH water.  These exposure pathways lead to an 
unreasonably high Th-230 cleanup criterion.  Thus the Benchmark dose assessment method was not 
applied at this site.  The only significant exposure pathway from residual Th-230 results from Rn-222 
releases from the in-growth of Ra-226.  Since 10 CFR Part 40, Appendix A already has a standard for 
subsurface Ra-226, Uranium One proposes to limit the existing Th-230 concentrations in any 15-cm layer 
and 100-m2 area to that which would result in a maximum of 15 pCi/g of Ra-226 above background at 
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any time during the next 1,000 years. This proposed approach is an alternate calculation for meeting the 
existing Ra-226 standard. 
 
The current Th-230 concentrations are much higher than the Ra-226 concentrations and therefore the 
Bateman equations show that the maximum Ra-226 concentration will occur at the end of the 1,000-year 
period. Therefore, Uranium One will limit the Ra-226 to 15 pCi/g, calculating the Ra-226 concentration 
by the equation 


 
Ra-226 (pCi/g) = 0.65 Ra-226E (pCi/g) + 0.35 Th-230E (pCi/g) 


 
where the subscript “E” indicates currently existing concentrations. A statistical analysis of the 
preoperational natural background data is presented in Appendix F of Hydro-Engineering (2005b).  The 
Appendix F from Hydro-Engineering (2005b) is provided as Appendix D.3 of this report for ease of 
reference. Recommended mean background level for U-nat is of 0.51 pCi/g, for Th-230 is 0.54 pCi/g, and 
for Ra-226 is 0.34 pCi/g. For purposes of demonstrating compliance with soil cleanup criteria, Uranium 
One will assume mean background soil concentrations of U-nat, Th-230, and Ra-226 are zero. 
 
4.4.4 Gamma Action Levels 


Gamma surveys will be used to guide the soil remediation efforts.  The surveys will identify soil 
contamination that exceeds the cleanup criteria and will be used to guide the cleanup efforts. After 
cleanup, the surveys will be used, in conjunction with surface soil sample analyses, to verify cleanup to 
the site cleanup criteria.  A gamma action level, defined as a gamma count rate level corresponding to the 
soil cleanup criterion, is used in the interpretation of the data.  Normally the action level is conservatively 
developed to allow only a five percent error rate of exceeding the cleanup criteria at the 95 percent 
confidence level. 
 
Action levels will be determined after most of the contaminated material has been removed.  Separate 
action levels will be required for areas where process materials or uranium ore is the principal 
contaminant, and for areas affected by uranium tailings.  These action levels are expected to be similar 
but will be checked for accuracy during the excavation of material.  Action levels will be established by 
developing a correlation between Ra-226 concentrations and gamma-ray count rate using the appropriate 
statistical approach to estimate the 95 percent confidence level.  The action levels will correspond to a 
gamma-ray count rate that conservatively predicts that the Ra-226 in soil may be above the cleanup 
criterion.   
 
Twenty or more locations within the contaminated area will be chosen where the Ra-226 concentrations 
do not exceed 25 pCi/g.  Measurements will be made in locations where the gamma-ray levels are 
uniform.  A 2-inch by 2-inch NaI detector will be placed at the normal monitoring height above the point 
and a count-rate determination made.  A 5-point composite soil sample will be taken within a 3-ft 
diameter area to represent the average concentration within the circular area.  The detector height of 45 
cm will be used since at this height, a majority of the above-background counts should arise from gamma-
rays originating from the 3-ft diameter area. This method of determining the action level has been shown 
to be equivalent to averaging the gamma count rate over a larger area (100 m2) and performing a five 
point sampling of the grid blocks, (Pathfinder Mines Corporation, Site Cleanup and Verification Plan for 
the Shirley Basin Mill Site).  Correlations developed using smaller areas are necessary when there are no 
large uniformly contaminated areas.  The gamma-ray count rates per pCi/g in the soil are, however, 
theoretically slightly smaller, resulting in a more conservative gamma-ray action level.  The gamma 
action level(s) will be developed as soon as practical after the decision is made to proceed to reclaim and 
will be provided to the State of Utah at that time.  The data and correlation(s) will also be included in the 
Completion Report.  A correlation between gamma count rate and Ra-226 activity will also be developed 
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using the final verification sampling results for the grid blocks. This correlation should confirm that the 
gamma action level was appropriate and resulted in compliance with the cleanup criteria.  The final 
sampling and this correlation will be done while excavation equipment is still available on site.  
Correlation and sampling data will be supplied to the regulator as soon as practicable.  The final 
correlation will also be presented in the Completion Report. 
 
4.4.5 Gamma Surveys for Characterization and Verification 


Two methods are proposed for conducting site gamma surveys: the first is the use of the GPS-based 
radiological survey system and the second is the use of the equivalent conventional method using a 
Ludlum 2221 rate-meter/scaler and Model 44-10 detector.  Since the methods differ only by data 
recording and management, there are no apparent differences in the accuracy of the results.  The surveys 
are described below.  Uranium One will decide which method to employ. 
 
Gamma Surveys and Mapping Using Global Positioning System 
The GPS-based radiological survey will be done using equivalent equipment to that used in the 
correlation studies.  The gamma-mapping system consists of digital gamma-ray monitoring equipment 
coupled to a Ludlum Model 44-10, a 2-inch by 2-inch NaI(Tl) detector.  The digitized radiological count 
rate data are recorded once every two seconds by transmission to a Trimble ProXR GPS receiver (or 
equivalent), which automatically tags the data with the coordinates at the time the data count rate is 
received.  The ProXR, manufactured by Trimble Navigation, is state-of the-art land surveying equipment, 
employing the use of satellite global positioning system (GPS) technology.  The accuracy of the 
coordinates is better than one meter while collecting data.  The data are collected in a data logger and later 
downloaded into a computer. The data are then loaded into the ArcView GIS or other software for 
mapping and developing isocontours. 
 
A gamma survey will be done over the extent of the affected areas and buffer areas.  Gamma count rate 
isocontour lines at the action level will be used to define where remediation is required. After the 
remediation, the area will be resurveyed and the new data added to the database.  This iterative procedure 
will be applied until all areas are determined to meet the action levels. 
 
In the verification phase, the average count rate over each 100 square meter grid block is calculated by 
downloading the data into a database management computer application.  The data records within each 
grid block are counted, averaged, and assessed as to whether the grid block meets verification criteria. 
 
Function checks for the equipment will be performed at the beginning of each work shift using standard 
operating procedures.  In addition, standard operating procedures will be used for operating the GPS-
based radiological survey equipment as well as processing the data. 
 
Radiological Surveys and Mapping Using Conventional Methods 
Gamma surveys may be conducted using the same type of radiological survey equipment described 
above, other than the data will be recorded manually and presented on maps with isocontours using 
computer assisted means.  Grid blocks of 33-ft by 33-ft (approximately 100 square meters) will be 
established over the affected area.  In order to determine the average gamma count rate within a grid 
block, the Ludlum Model 2221/Model 44-10 combination will be used to integrate the count rate while a 
technician walks the area for one minute.  Correlation studies at other mill sites have demonstrated that 
this results in a good correlation with the Ra-226 in the soil.  
 
4.4.6 Remedial Action Support Surveys 


Remediation of contaminated soils will be done by excavation.  The purpose of remedial action support 
surveys (excavation control monitoring) is to guide the removal of contaminated material to the point 
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where it is highly probable that an area meets the cleanup criteria.  Monitoring equipment and action 
levels developed in the calibration studies will be used for excavation control monitoring.  A technician 
will monitor the soil after the removal of layers of soil until the instrumentation shows that the levels are 
below the action level.  The detector is held close to the ground so that small “hot spots” will be identified 
and removed.  This will lead to the area having a uniformly contaminated surface soil layer.  This reduces 
sampling error and will provide additional assurance that the average measured concentration in any 100 
square meter area meets the cleanup criterion.  No documentation of the results is done since the 
verification data will serve to demonstrate compliance with the cleanup standards.  For large areas, a GPS 
based survey may be performed periodically to predict the progress of the excavation. 
 
For areas exhibiting contamination below the top six inches, excavation control monitoring will be done 
using the same detector as used in the calibration study, considering the appropriate action level and 
adjusting for geometry factors.  The cleanup limit for deep excavations in tailings affected areas where 
backfill is applied is 15 pCi/g above background for Ra-226.  For ore or process material contaminated 
areas, the subsurface criterion for Ra-226 is 13.2 pCi/g (or 27.3 pCi/g U-nat) developed in the Benchmark 
Dose Assessment. 
 
Excavation control for the Th-230 contaminated areas will be done using a gross alpha procedure. The 
soil sample will be dried and pulverized and placed in a ZnS-coated container.  The container will be 
counted in a Lucas Cell Counter.  The counter will be calibrated using soil samples collected from the site 
and analyzed for Th-230 by a vendor laboratory using isotopic thorium procedure, EPA-970.  The 
measured gross-alpha MDA for this procedure is 14 pCi/g.  All soils with elevated uranium or radium 
concentrations will be removed by excavating soils with elevated gamma-ray emissions.  Samples will be 
taken throughout the area on a 100-m grid spacing with the sample locations determined by GPS. 
Samples will be analyzed using the gross alpha technique.  A 50-m grid will be established around all 
locations where the Th-230 concentrations exceed the DCGL.  Samples will be taken at 50-m grid 
locations until the aerial extent of the contamination has been established.  Additional soil will be 
removed from areas exceeding the cleanup criteria for Th-230.  The process will be repeated until there is 
a high degree of assurance, based on professional judgment, that the surface soils will meet the cleanup 
criteria.  Standard Operating Procedure HP-24, Soil Screening Method for Th-230 in Soil, provides 
details for the gross alpha method.  Samples will be taken throughout the area based on the concentration 
of Th-230 and physical spacing of the previous Th-230 sampling. 
 
4.4.7 Soil Final Status Survey and Sampling Plan 


A final gamma survey of the affected area and buffer zone will be performed using the GPS-based 
equipment or conventional equipment as described above.  For the GPS-based survey, a minimum of 10 
data records in each 100 square meter grid block will be used to obtain the average gamma count rate for 
the affected areas of the site.  For conventional surveys, a 1-minute integrated count while walking the 
area will be used as the average count rate. 
 
For all grid blocks where the average count rate (bare Ludlum 44-10 detector) exceeds the action level, 
the grid blocks will either be cleaned to below the action level or the grid blocks will be sampled to assure 
compliance with the cleanup criteria.  The five-point soil sampling procedure is given in SOP HP-22.  
The sample will be analyzed to assure that the Ra-226 concentration complies with the cleanup criteria. 
 
All verification samples will be analyzed by a vendor laboratory according to the QAPP.  Standard 
Operating Procedures HP-21, HP-22 and HP-23 include details of the soil final status survey and 
sampling plans for surface and subsurface contaminated areas. 
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For the Th-230 contaminated area (Area F), all areas exhibiting elevated gamma levels will be cleaned to 
near background levels.  Soil samples will be taken from Area F at MARSSIM based grid locations and 
analyzed off-site until evidence shows that the area meets the cleanup criteria.  Documentation of the 
sampling locations and the results will be included in the completion report.  The sampling method and 
quality assurance requirements specified in standard operating procedures, HP-21, HP-22, HP-23, and 
HP-24 and the QAPP will be applied to this area. Uranium One will submit field control and verification 
data for Area F to the Utah Division of Radiation Control (UDRC) before Area F is covered. 
 
Area F will constitute one Class I survey unit.  The footprint of existing tailings in the disposal cell will 
constitute another survey unit.  The size of MARSSIM survey units in other areas of the site will be 
determined based on conditions of the site at the time of decommissioning.  After the Th-230 
contaminated areas has been verified as meeting the cleanup criteria, a completion report will be prepared 
and submitted to the State of Utah for approval.  Final reclamation of all areas outside the limits of the 
South Cell is addressed in the revised Reclamation Plan. 
 
4.4.8 Quality Assurance and Quality Control 


The quality assurance project plan (QAPP) establishes the quality assurance and control measures for 
field measurement, sample collection, and laboratory analysis for all decommissioning activities and is 
included as Appendix D.1.  The QAPP also establishes performance criteria for field and laboratory data 
precision, accuracy, completeness, and representativeness. 
 
Uranium One management will check all aspects of data collection and input to verify that procedures are 
being followed. The collection and handling of samples from the radiological cleanup areas will be 
reviewed and approved by management.  Laboratory results for these samples will be evaluated and 
validated to requirements in the QAPP.  Other aspects of the reclamation including adherence to the SOPs 
and adherence to the reclamation plan will be evaluated by Uranium One management on a daily basis.  
The construction process will be monitored to confirm that appropriate physical and radiological safety 
procedures are followed. Excavation processes will be monitored to ensure that contaminated materials 
are not handled carelessly and that any spillage is collected and contained.  The conveyance of 
contaminated materials to the tailings area will be monitored to prevent dispersal of these materials in the 
environment.  Construction and sampling activities will be documented and reviewed throughout the 
reclamation process. 
 
4.5 Tailings Deposition 


Tailings will be delivered as a slurry from the mill to the TSF, by gravity through a series of pipes, where 
it will be deposited by conventional slurry discharge methods.  The main tailings line will have 
continuous double containment from the mill to the lined TSF area.  Tailings will be transferred from the 
main tailings delivery line to a secondary tailings distribution system, which will deliver the tailings, also 
by gravity, to the TSF.  A tailings distribution station will be incorporated between the main tailings 
delivery line and the tailings distribution system.  The distribution station will provide the ability to 
bypass the tailings distribution system by diverting the tailings flow from the main tailings delivery line 
directly into the TSF, which will ensure that mill operation can continue uninterrupted in the event that 
the tailings distribution system needs to be taken offline for service. 
 
Tailings will be delivered to the storage cell via a perimeter distribution system which will have valved 
delivery pipes off of the perimeter pipe at regular spacing.  This system was designed to facilitate efficient 
and controlled distribution of tailings, allowing the operator to control tailings deposition rates and the 
location of the tailings pool.  Details of the tailings distribution are provided in the TSF Operations Plan. 
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Depending on the ore production rate, which ranges from 500 to 750 tons per day, tailings will discharge 
to the South Cell for 3.8 to 7.5 years, respectively.  When the storage capacity of the South Cell has been 
reached, the TSF will be reclaimed for closure of the facility. 
  
4.6 Radionuclide Control 


Environmental protection from the radionuclides in the tailings and contaminated soils will consist of an 
underlying liner system, TSF capacity considerations, and management of dust control and air quality.  
Groundwater resources will be protected with a multi-layer composite liner system consisting of a 
compacted clay liner (CCL), a secondary HDPE geomembrane with a geonet leak detection system, 
primary HDPE geomembrane, and a leachate collection system over the primary liner.  This liner system 
will be supplemented by leak detection sumps and downgradient groundwater monitoring wells.  Surface 
water drainage through the site and the TSF capacity will be designed so that all potentially contaminated 
waters are stored within the TSF.  Ambient air quality will be protected from the release of radon-222 
from exposed tailings surfaces by a combination of water cover, interim soil cover, and surface spraying.  
Annual radon monitoring will be performed to comply with NESHAPS requirements as described in the 
Compliance Monitoring Plan that will be submitted at a future date. 
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5.0 CELL DESIGN 


5.1 General Cell Design Concept 


Tailings disposal will take place within a single cell, designated as the South Cell as shown on Drawing 
P1.1.  A new berm will be constructed across the existing valley north of the existing South Dam to 
contain tailings on the north side of the TSF.  The TSF will be lined to an elevation of 4430 feet, with a 
total containment area (plan) of 30.6 acres at that elevation.  The cell will be constructed using existing 
natural on-site materials for the primary earthwork, with materials for clay liners and erosion protection 
imported from nearby sources.  The TSF will have a composite HDPE liner, and will have independent 
leachate collection (LCS) and leak detection systems (LDS). 
 
The design of the cell floor, side slopes, embankment and access roads are discussed in the subsections 
below, followed by the results of slope stability analyses and a discussion of earthwork and TSF storage 
volumes.  Elevations presented in this section are in feet above mean sea level.  Specific design details for 
the liner systems are presented in Section 7.   
 
5.2 Floor Grading 


The floor grading for the South Cell is presented on drawing P1.3.  The floor of the cell will slope gently 
to the south, roughly following the existing topography.  Floor grades generally range from 4.0 percent to 
6.3 percent.  A sump will be constructed near the center of the South Dam to collect drainage from the 
LCS and LDS.  Rough grading for the cell includes removal of contaminated soils just north of the South 
Dam and removal of the existing tailings, ore, and imported 11e.(2) byproduct material as discussed in 
Section 4.0 and presented on drawing P1.2. 
 
5.3 Side Slopes 


The side slopes will be 2.5:1(horizontal:vertical).  The slopes will be constructed of onsite fill materials 
produced during cell excavation.  A minimum 1-foot thick compacted clay liner (CCL) having a 
maximum permeability of 1x10-7 cm/s beneath the composite liner system will be constructed to provide 
additional protection of groundwater resources.  Areas where the outside perimeter of the TSF meets 
existing grades will be trimmed to a slope of 1:1 where the slope is in bedrock (likely for the majority of 
the east and west sides), and to 2:1 where the slope is in undisturbed natural soils. 
 
5.4 South Dam 


Details for the South Dam are presented on Drawing P1.7.  The crest of the existing South Dam is 
presently at elevation 4432.  The upstream face of the existing South Dam has a slope of 2:1, and will 
remain at this slope.  The existing riprap will be removed and stockpiled for reuse.  The riprap at the 
upstream face will be removed, the surface will be prepared, and a 1-foot thick compacted clay liner 
(CCL) having a maximum permeability of 1x10-7 cm/s will be constructed to elevation 4430 on the side 
slopes. 
 
5.5 Divider Berm 


A new Divider Berm will be constructed across the valley in a roughly east-west direction to contain the 
tailings along the north side of the TSF.  The Divider Berm will be constructed of natural on-site 
materials to elevation 4430, with the upstream and downstream faces at 2.5:1 (H:V) slopes. The south 
face of the Divider Berm will be lined to elevation 4430. 
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5.6 Perimeter Access Roads 


Access around the perimeter of the cells will be provided by constructing narrow roads around the cell 
perimeters.  Sections and details of the access roads are presented on drawing P1.10.  Temporary access 
around the 4430 elevation of the South Cell will be provided by preserving the outermost 26 feet of the 
bench at this elevation for tailings distribution piping and service/maintenance vehicle access. 
  
As shown in the details on drawing P1.10, the composite liner at the 4430 level will terminate in an 
anchor trench located along the inside edge of the safety berm.  An additional 30-mil HDPE liner will be 
placed to protect the safety berm from potential tailings spills on the pipe bench.  This additional liner 
will be anchored along the outside edge of the safety berm, will cover the safety berm and the pipe bench, 
and will be welded to the primary liner below the TSF rim. 
 
Surface drainage from the slopes above the cells will be collected in ditches, as shown in drawings P1.5 to 
P1.10.  The west side collection ditch will convey surface water to temporary detention north of the 
Divider Berm, and to the east side ditch will pass surface water to the south of the South Dam.  Surface 
water control is discussed in detail in Section 8. 
 
5.7 Composite Liner System 


Details for the composite liner system are presented on Drawings L1 through L5.  The drainage gravel 
layer of the LCS will cover the cell floor only, and will not continue up the side slopes.  Anchor trenches 
will be constructed along the top of each cell.  Liner design criteria are presented in Section 7. 
 
5.8 Process Ponds 


Mill process fluids are estimated to be discharged to the Process Ponds at an average rate 20 gallons per 
minute for 24 hours a day for 350 days a year.  The planned location of the Process Ponds is shown on 
drawing P1.1.  The location of the ponds was chosen based on the ultimate design of the TSF, the 
proximity to the mill, and the existing topography.  The ponds are designed to have a freeboard of 3 feet 
and have a maximum depth of 14 feet for the North Process Pond and 20 feet for the South Process Pond 
including the freeboard.  The water balance for the Process Ponds is discussed in detail in Section 6.0.  
The top perimeter dimensions for the North Process Pond are approximately 450 feet long by 330 feet 
wide, with a corresponding top pond surface area of approximately 3.1 acres.  The top perimeter 
dimensions of the South Process Pond are approximately 330 feet on the north side, 520 feet on the west 
side, 250 feet on the south side, and 525 feet on the east side, with a corresponding top pond surface of 
approximately 3.0 acres. The inside slopes of the ponds are at a 3:1 slope, the outside fill areas of the 
ponds have a 2.5H:1V slope, and the outside cut areas of the ponds have a 2H:1V slope.  The results of 
the Process Pond slope stability analyses are presented in Section 5.9.    
 
The ponds will be constructed with the same liner detail as for the TSF, except that there is not a leachate 
collection system.  The bottoms of the ponds will slope at 1 percent towards the LDS sump in each pond.  
An 18-inch layer of gravel will be placed in the bottom of the ponds to allow for cleanout of the ponds, if 
necessary.  The gravel layer will be underlain with a 10-ounce per square yard geotextile cushioning 
layer.  Liner system design for the Process Ponds is discussed in more detail in Section 7.0.   
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5.9 Slope Stability 


5.9.1 General  


Analyses of the cell embankments and side slopes were conducted to ensure sufficient stability for all 
configurations and conditions expected to exist during the operational life of the TSF and the Process 
Ponds.  Seepage and stability analyses were conducted using GeoStudio 2007 design software (Version 
7.12, Build 4143, GEO-SLOPE International, Ltd.). 
 
In addition to static analyses, pseudostatic analyses were conducted for each configuration to assess slope 
stability during seismic activity.  As described in Section 2.5, the probabilistic seismic hazard analysis for 
the Shootaring Canyon site indicates a peak ground acceleration (PGA) of 0.18g for a 10,000 year return 
period, equivalent to a 10 percent chance of exceedance in the 1,000 year design life of the TSF.  A 
horizontal coefficient of 2/3 of the PGA, or 0.12g, was for pseudostatic analyses. 
 
The South Dam, side slopes, and Divider Berm of the TSF were also evaluated under two different live 
load conditions.  A live load corresponding to a 34 kip axle load applied 5 feet from the edge of the 
embankment or slope was evaluated under static loading conditions and simulates truck traffic around the 
perimeter of the TSF.   The Process Pond embankment was also evaluated for this live loading condition.  
The other loading condition evaluated was a live load corresponding to a vibratory compactor applied 
separately at each edge of the slope and evaluated under static loading conditions.  The vibratory 
compactor, a Caterpillar CS76XT or similar, provides a pressure of 2,065 psf at the drum.    
 
The soil strength parameters used in the analyses were taken from previous investigations or were adapted 
from these investigations.  The sands used to construct the TSF Divider Berm will consist of compacted 
on-site sands.  Design soil strength parameters for the stability analyses are presented in Table 5-1. 
 


Table 5-1. Design Material Properties for Slope Stability Analyses 


Soil Type Use 


Total Unit 
Weight 


Pcf 
Cohesion 


psf 


Friction 
Angle 
deg 


Clay Layer1 Side slopes over sand fill, divider 
berm over sand fill  122 0 27 


Clay core1 South Dam (as-built) core 122 0 27 
Sand filter1 South Dam (as-built) filter 125 0 30 
Clayey sand & gravel1 South Dam (as-built) shell 131 0 40 
Toe drain material1 South Dam (as-built) toe drain 130 0 35 


Entrada Sandstone1 Foundation and prepared 
foundation 140 1,000 45 


Natural Sands Prepared foundation of Process 
Ponds 1162 0 323 


Compacted Sand Fill 
(On-site sands and excavated 
Entrada Sandstone) 


Floor grading, side slopes, Divider 
Berm  1251 0 323 


Unconsolidated tailings4 Stored waste  100 0 10 


1 Soil strength parameters from Hydro-Engineering, LLC (2005b). 
2 In place density from Tt-TP 29. 
3 Conservative reduction of measured phi angle, 39 degrees, from direct shear tests on two composite samples of 
wind blown weathered sandstone, and weathered sandstone, respectively. 
4 Typical values for sand/slimes uranium tailings. 
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5.9.2 Seepage Analyses 


Seepage analyses were performed before the slope stability in order to determine the steady state 
hydraulic conditions.  The seepage analyses were conducted using the GeoStudio 2007 design software 
(Version 7.12, Build 4143, GEO-SLOPE International, Ltd.).  The seepage analyses were based upon 
average clay, Entrada sandstone, sand, and tailings properties and geometries and do not account for the 
effects of heterogeneities.  Table 5-2 presents the saturated hydraulic conductivities and porosities for the 
materials evaluated in the seepage models. The seepage analyses were conducted for the end of 
construction and the end of tailings deposition cases prior to evaluating the slope stability cases for the 
side slope, the Divider Berm, and the South Dam of the TSF and the embankment of the Process Ponds.  
The water table at approximately 200 feet below the ground surface was selected as the initial condition 
for each analysis.   
 


Table 5-2.  Design Material Properties for Seepage Analyses 


Soil Type Use 
k 


cm/s Porosity 


Clay Layer1 
Layer overlying sand fill on side 
slopes, Layer overlying sand fill on 
Divider Berm  


1 x 10-7 0.42 


Entrada Sandstone2 Foundation and prepared 
foundation 0.01 0.25 


Natural Sands2 Prepared foundation of Process 
Ponds 0.01 0.40 


Compacted Sand Fill2 
(On-site sands and excavated 
Entrada Sandstone) 


Floor grading, side slopes, Divider 
Berm  0.01 0.40 


Unconsolidated tailings(3) Stored waste  5 x 10-5 0.48 
1 Required minimum permeability for BAT design 
2 Typical permeability for Entrada Sandstone ranges from 1.7 x 10-4 cm/s to 1.7 cm/s.  The typical porosity 


ranges from 20 percent to 29 percent (Utah Division of Water Resources, West Colorado River Basin).  
The porosity of the natural sands and compacted sand fill was assumed to be higher than that of the 
sandstone. 


3 Typical values from Keshian and Rager (1988) for hydraulically placed uranium tailings. 
 
The soil-water characteristic curve (SWCC) relates the matric suction or negative suction in the soil to the 
volumetric water content for each material or soil type in the seepage model.  This relationship is 
necessary to evaluate the hydraulic conditions in the unsaturated zone.  The water table at the Shootaring 
Canyon site is approximately 200 feet below the ground surface.  The results of the steady state seepage 
analyses for each case show negative pore water pressures in the soil near the ground surface on the order 
of -12,000 psf.  On the SWCC for Entrada sandstone, a matric suction of 12,000 psf corresponds to a 
volumetric water content of 4.8 percent.  This is equivalent to a gravimetric water content of 2.6 percent 
for the Entrada sandstone.  The 1977 data from Woodward Clyde measured the water content of the 
sandstone as ranging from 2 percent to 3 percent at depths of 7 to 10 feet below the ground surface.  The 
recent geotechnical field investigation measured water contents of 2.2 percent to 5.7 percent for samples 
S1 through S8 of weathered Entrada sandstone taken from depths ranging from 1.0 to 5.8 feet below 
ground surface.  The results of the seepage model are consistent with the past and current field conditions.   
 
The seepage model was also run to determine the hydraulic condition after tailings deposition was 
completed for the TSF and after filling of the Process Pond was completed.  A one foot clay layer was 
placed on top of the natural sands for the side slopes and the Divider Berm.  The remaining layers of the 
liner system were not included in the profiles for the seepage model simulations.  For the side slopes, 
Divider Berm, and the South Dam of the TSF, and the Process Ponds, the high soil suction acts like a 
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natural capillary barrier.  The high negative pore water pressures remain in the Entrada sandstone after the 
tailings are placed in the TSF and water is in the Process Ponds.  These were the initial hydraulic 
conditions used for the subsequent slope stability analyses. 
 
5.9.3 Results of Slope Stability Analyses 


Operational stability of TSF South Dam, Divider Berm, and side slopes, and of the Process Ponds was 
analyzed assuming full failure of the liner systems except for the clay liner.  
 
Slope stability was analyzed for the South Dam, side slopes, and the Divider Berm of the TSF and for the 
west embankment of the South Process Pond for the end of construction phase and for the final stage of 
operational deposition.  Both static and pseudostatic analyses were conducted for both the upstream and 
downstream faces of the embankments.  The live load cases were applied to the TSF and Process Pond 
cases.  The results of slope stability analyses are summarized in Table 5-3 and 5-4 and presented 
graphically in Appendix E.1 and E.2 for the TSF and Process Ponds, respectively. 
 


Table 5-3. Results of Slope Stability Analyses for TSF 
Safety Factor 


Slope Static 
Pseudostatic 


(0.12g) 
Figure 


Number 
Side Slopes 
End of  Construction 
Live Load Analysis – 34 kip Axle Load 
Live Load Analysis – Compactor Back of Slope 
Live Load Analysis – Compactor Front of Slope 
End of Tailings Deposition 
Live Load Analysis – 34 kip Axle Load 


 
1.6 
1.6 
1.6 
1.3 
2.3 
2.0 


 
1.2 
- 
- 
- 


1.3 
- 


 
E.1-2, E.1-3 


E.1-4 
E.1-5 
E.1-6 


E.1-8, E.1-9 
E.1-10 


South Dam1 
End of Construction  
   Upstream Face 
     Live Load Analysis – 34 kip Axle Load 
   Downstream Face 
End of Tailings Deposition 
   Upstream Face 
     Live Load Analysis – 34 kip Axle Load 
   Downstream Face  


 
 


1.7 
1.7 
1.7 


 
1.8 
1.8 
1.7 


 
 


1.3 
- 


1.3 
 


1.3 
- 


1.3 


 
 


E.1-12, E.1-13 
E.1-14 


E.1-15, E.1-16 
 


E.1-18, E.1-19 
E.1-20 


E.1-21, E.1-22 
Divider Berm 
End of Construction – South Face 
   Live Load Analysis – 34 kip Axle Load 
   Live Load Analysis – Compactor Back of Slope 
   Live Load Analysis – Compactor Front of Slope 
End of Construction – North Face 
   Live Load Analysis – 34 kip Axle Load   
   Live Load Analysis – Compactor Back of Slope 
   Live Load Analysis – Compactor Front of Slope 
End of Tailings Deposition – South Face 
   Live Load Analysis – 34 kip Axle Load 
   Live Load Analysis – Compactor Back of Slope 
   Live Load Analysis – Compactor Front of Slope 
End of Tailings Deposition – North Face 
   Live Load Analysis – 34 kip Axle Load  


 
1.6 
1.3 
1.6 
1.2 
1.6 
1.2 
1.6 
1.2 
1.7 
1.4 
1.6 
1.2 
1.6 
1.6 


 
1.2 
- 
- 
- 


1.2 
- 
- 
- 


1.2 
- 
- 
- 


1.2 
- 


 
E.1-24, E.1-25 


E.1-26 
E.1-27 
E.1-28 


E.1-29, E.1-30 
E.1-31 
E.1-32 
E.1-33 


E.1-35, E1-36 
E.1-37 
E.1-38 
E.1-39 


E.1-40, E.1-41 
E1-42 
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Table 5-4. Results of Slope Stability Analyses for Process Ponds 
Safety Factor 


Slope Static 
Pseudostatic 


(0.12g) 
Figure 


Number 
West bank of South Pond 
End of Construction 
West Face 
   Live Load Analysis – 34 kip Axle Load 
East Face 
   Live Load Analysis – 34 kip Axle Load 


 
 


1.6 
1.5 
1.7 
1.7 


 
 


1.2 
- 


1.2 
- 


 
 


E.2-2, E.2-3 
E.2-4 


E.2-5, E.2-6 
E.2.7 


West bank of South Pond 
End of Phase I 
West Face 
   Live Load Analysis – 34 kip Axle Load 
EastFace 
   Live Load Analysis – 34 kip Axle Load 


 
 


1.6 
1.5 
2.6 
1.6 


 
 


1.2 
- 


1.7 


 
 


E.2-9, E.2-10 
E.2-11 


E.2-12, E.2-13 
E.2-14 


1 Upstream/downstream measured relative to global drainage channel  
 
These results indicate acceptable safety factors for all of the slope configurations and tailings conditions 
that are anticipated during the depositional life of the TSF and the Process Ponds.   
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6.0 TAILINGS AND WATER MANAGEMENT 


6.1 Tailings Deposition 


Tailings slurry will be conveyed to the South Cell via a pipeline from the mill.  Tailings will be conveyed 
to a distribution station, and from there they will be distributed to the cell for deposition through headers 
and spigots.  The distribution station and dual header pipelines provide a means of controlling and 
delivering the tailings to the cell during temporary shut down for maintenance or repair, thus allowing 
continuous uninterrupted tailings discharge during mill operation. 
 
Deposition of the tailings in the cell will be via conventional spigots.  Tailings will be first deposited at 
the floor of the cell to provide an initial protective cover for the exposed LCS drainage layer.  The initial 
tailings deposition will be performed in such a manner to minimize disturbance or erosion of the exposed 
filter sand above the drainage gravel.  After the LCS drainage materials have been sufficiently covered, 
tailings discharge will take place primarily from the sides slopes along the perimeter of the cell.  The 
details and plans for tailings deposition are presented in the Operations Plan. 
 
6.2 Tailings Production from Mill  


Lyntek, Inc. performed the evaluation of the restart of the Shootaring Mill and has forecast that the 
upgraded mill may produce up to 1,053,000 lbs of uranium per year (Lyntek, 2008).  The average ore 
processing rate is estimated as 500 to 750 tons/day.  Based on average ore processing rate of 500 
tons/day, the rate of discharge for the tailings solids and water are 20.8 and 21.5 tons/hr, respectively.  
Based on an average ore processing rate of 750 tons/day, the rates of discharge of the tailings solids and 
water are 31.3 and 32.3 tons/hr, respectively.  These values assume a specific gravity of 2.7 for the solids 
and 1.0 for the water.  
  
Uranium One plans to recycle tailings water back to the mill via the leachate collection system.  The 
tailings water will also be used as dust control for the tailings cells during operation.  The Process Ponds 
may be used for temporary storage of tailings water during operations. 
 
6.3 Water Balance 


A detailed water and tailings mass balance computer model was developed for the TSF using the dynamic 
modeling platform called GoldSim (V. 9.6.  GoldSim Technology Group, LLC.  Copyright 1998-2007).  
A detailed water balance was also developed for the Process Ponds.  The water balances for the TSF and 
Process Ponds are discussed below in Sections 6.3.1 and 6.3.2, respectively. 
 
GoldSim is a Windows-based computer program used to simulate engineering systems and is highly 
suited to work with the system variability of a mine site as it is being constructed and operated.  The 
model simulates the key inflows and outflows to the system during the life of the mill.  See Appendix F.1 
for a more detailed description of the GoldSim Model using the TSF water balance.   
 
6.3.1 TSF Water Balance 


Inflows and outflows for the South Cell were modeled over the life of the cell for ore production rates of 
500 and 750 tons/day and are discussed in more detail below.  Operational parameters include:   
 


1. Maintenance of a freeboard of 7.5 feet. 
2. Tailings deposition begins May 1, 2009. 
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6.3.1.1 TSF Model Inflows 


Tailings Slurry – Tailings slurry was modeled for production rates of 43.3 and 63.6 tons/hr until the cell 
was filled to an elevation of 4422.5, allowing for 7.5 feet of freeboard.  The production rate is over 350 
days per year.  The tailings slurry is 49.2 percent solids by weight with a solids density of 97 lb/ft2.  An 
additional 100,000 cubic yards of existing contaminated soils at the site will be excavated and added to 
the South Cell after it is complete.  The rate of excavation is assumed to be approximately 1,380 yds3/day 
for 60 days. 
 
Return Water from Leachate Collection System – Water collected from the Leachate Collection 
System (LCS) was conservatively modeled to be returned the TSF.  Since the rate at which water is 
removed from the system is the same as the rate at which it is returned to the system, the net effect on the 
water balance is zero and, therefore, was not included in the water balance model.  


Precipitation – Average monthly rainfall values were used to determine the precipitation contribution to 
the tailings water pool.  The precipitation rates (Table 6-1) used were from the water balance conducted 
for the Tony M Mine (Tetra Tech, 2006).  Appendix 2 from the Tony M Mine 2006 Report has been 
attached as Appendix F.2 of this report for reference.   
 


Table 6-1. Monthly Average Precipitation 
Station Location 


Month 
Department 
of Interior 


Wahweap, 
AZ Page, AZ 


Mexican 
Hat, UT Moab, UT 


Piute Dam, 
UT 


Station Number 29114 26180 425582 425733 426897 
Period of Record 1960-2005 1957-2005 1940-2005 1890-2005 1911-1970 Average 


Jan 0.66 0.48 0.50 0.52 0.66 0.61 0.55 
Feb 0.68 0.54 0.48 0.47 0.61 0.56 0.53 
Mar 0.70 0.61 0.62 0.46 0.81 0.54 0.61 
Apr 0.36 0.37 0.44 0.36 0.82 0.61 0.52 
May 0.505 0.37 0.41 0.39 0.73 0.76 0.53 
Jun 0.31 0.19 0.16 0.21 0.42 0.48 0.29 
Jul 0.49 0.54 0.50 0.64 0.78 0.85 0.66 
Aug 0.63 0.74 0.70 0.66 0.86 1.15 0.82 
Sep 0.73 0.64 0.69 0.70 0.85 0.96 0.77 
Oct 0.75 0.80 0.88 0.83 1.02 0.53 0.81 
Nov 0.78 0.61 0.55 0.51 0.70 0.57 0.59 
Dec 0.69 0.41 0.49 0.49 0.75 0.63 0.55 
Annual 7.28 6.30 6.42 6.24 9.01 8.25 7.24 
 
Precipitation falling on the lined impoundment area was modeled by multiplying the lined area by the 
monthly rainfall.  The precipitation collection area for the South Cell is 33.25 acres (see Appendix H.3).  
Precipitation falling on the mill area will be routed to the South Cell via a diversion channel that 
discharges into the northeast corner of the cell.  Runoff produced by mill area precipitation was modeled 
by multiplying the total area by the monthly average rainfall and the monthly runoff coefficient (see 
Appendix H.3).   
 
Precipitation in the remaining catchment areas above the South Cell will runoff into a diversion channel 
along the west side of the impoundment and discharge north of the Divider Berm, and into a diversion 
channel along the east side of the impoundment that discharges south of the existing South Dam.    
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6.3.1.2 Model Outflows 


The outflow from the TSF includes evaporation from the open water surface and water that becomes 
permanently entrained in the tailings mass.  The impoundment will be lined with a double 60 mil HDPE 
liner, so no seepage or deep infiltration losses were incorporated into the water balance model. 
 
Evaporation – Evaporative losses from the water pool were modeled by multiplying the impoundment 
water pool area by the monthly evaporation rate.  The evaporation rates (Table 6-2) used were estimated 
from the water balance conducted for the Tony M. Mine (Tetra Tech, 2006).  See Appendix F.2 for 
discussion of estimation of the evaporation rates.  
 


Table 6-2.  Net Evaporation Rates 
Weather Station Location 


Month 
Department 
of Interior Wahweap Page 


Mexican 
Hat Moab 


Piute 
Dam 


Station Number 29114 26180 425582 425733 426897 
Period of Record 1962-1997 1963-1981 1958-1993 1959-1980 1920-1970 


Estimated 
Evap. for 
Mine Site 


January 2.54      2.5 
February 2.72      2.7 
March 3.10 4.29 3.58    3.2 
April 4.24 6.39 5.79 5.80 4.53  4.8 
May 5.10 9.26 7.71 8.02 6.59 5.52 7.1 
June 6.89 10.91 9.64 9.84 8.02 7.11 8.8 
July 7.71 11.01 9.36 9.62 8.26 6.56 8.8 
August 8.37 10.05 7.78 7.77 6.77 5.23 7.3 
September 7.47 7.20 5.50 5.67 4.53 4.23 5.0 
October 5.25 4.96 3.00 3.17  2.91 3.1 
November 3.42 2.56 1.13 0.89   2.5 
December 3.31      2.4 
Annual 60.12 66.63 53.49 50.77 38.70 31.55 58.2 


Note:  Evaporation rate data from surrounding weather stations was derived from a Class A pan evaporation data 
using a evaporation pan factor of 0.70. 
 
The surface area was calculated based on a volume versus surface area relationship developed for the cell 
(Table 6-3).  The total volume of material (solids and water) contained in the cell at any given time was 
input into this relationship to calculate the surface area available for evaporation.  The total volume in the 
cell at each time step was calculated by summing the total solids, the volume of entrained water, and the 
volume of water pool at each point in time. 
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Table 6-3.  Volume/Area/Elevation Relationship for the South Cell 
South Cell 


Elevation  Area (sf)   Total Volume (cf)  
4363 18,243 - 
4370 138,000 546,851 
4380 377,256 3,123,131 
4390 650,545 8,262,136 
4400 929,617 16,162,946 
4410 1,085,428 26,238,171 
4420 1,209,713 37,713,876 
4430 1,315,462 50,339,751 


 
Entrained Water  – Entrained water is the residual portion of the input water that is assumed to be held 
within the pore spaces of the tailings and is not available as free water.  The model assumes the placed 
tailings remain saturated and that 26 percent of the discharged water is entrained within the solids. 
 
Reclaimed Water – It was assumed that 100 percent of the water from the LCS will be reclaimed and run 
back through the mill. 
 
6.3.1.3 Results 


Tailings are discharged into the South Cell until the cell is filled to elevation 4422.5 feet, allowing a 
freeboard of 7.5 feet.  A full listing of pond and surface elevations over time is provided in Appendix 
F.3.1, Tables 1A and 1B for ore production rates of 500 and 750 tons/day, respectively.  Inflow and 
outflow rates over time is provided in Appendix F.3.1, Tables 2A and 2B for ore production rates of 500 
and 750 tons/day, respectively.   
 
The lifespan of the South Cell is 7.5 years for an ore production rate of 500 tons/day and is 3.8 years for 
an ore production rate of 750 tons/day. 
 
6.3.2 Process Pond Water Balance 


Inflows and outflows for the Process Ponds were modeled over the life of the cell and are discussed in 
more detail below.  Operational parameters include:   
 


1. Maintenance of a freeboard of 3.0 feet. 
2. Process pond flows begin May 1, 2009. 


 
6.3.2.1 Process Pond Model Inflows 


Process Pond Fluids – The Process Ponds were designed for a flow rate from the mill for process fluids 
estimated by Lyntek as 20 gpm over 24 hours, 350 days/year for the life of the TSF.  The design of the 
Process Ponds assumed the most conservative case of no return of process streams to the mill and a 
lifespan of 7.5 years to correspond with an ore production rate of the TSF of 750 tons/day.    
 
Precipitation – Average monthly rainfall values were used to determine the precipitation contribution to 
the Process Ponds.  The precipitation rates provided above in Table 6-1 were used for the water balance 
model.   
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Precipitation falling on the lined Process Pond areas was modeled by multiplying the lined area by the 
monthly rainfall.  Precipitation on the berms and remaining catchment areas surrounding the Process 
Ponds will runoff away from the Process Ponds.   
 
6.3.2.2 Model Outflows 


The outflow from the Process Ponds includes evaporation from the open water surface.  The ponds will be 
lined with a double 60 mil HDPE liner, so no seepage or deep infiltration losses were incorporated into 
the water balance model. 
 
Evaporation – Evaporative losses from the water surface were modeled by multiplying the water surface 
areas by the monthly evaporation rate.  The evaporation rates provided above in Table 6-2 were used in 
the model.   
 
The surface area was calculated based on a volume versus surface area relationship developed for the 
ponds (Table 6-4).  The total volume of water contained in the pond at any given time was input into this 
relationship to calculate the surface area available for evaporation.   
 


Table 6-4.  Volume/Area/Elevation Relationship for the Process Ponds 
North Process Pond South Process Pond 


Elevation  Area (sf)  
 Total Volume 


(cf)  Elevation  Area (sf)  
 Total 


Volume (cf) 
4474 1268 - 4465 41 - 
4475 19905 10,587 4466 12,541 6,291 
4476 58,773 49,926 4468 63,706 82,538 
4477 91,271 124,948 4470 79,545 225,789 
4478 105,148 223,157 4472 87,052 392,386 
4479 109,034 330,248 4474 94,849 574,287 
4480 113,084 441,307 4476 102,935 772,071 
4481 117,200 556,449 4478 111,307 986,313 
4482 121,382 675,740 4480 119,952 1,217,572 
4484 129,943 927,065 4482 128,858 1,466,382 
4486 138,768 1,195,776 4484 138,025 1,733,265 
4488 147,856 1,482,400 4485 142,706 1,873,631 


 
Reclaimed Water – It was assumed that 0 percent of the water will be reclaimed and run back through 
the mill. 
 
6.3.2.3 Results 


Process fluids are discharged into the Process Ponds for a lifespan of 7.5 years maintaining a freeboard of 
3.0 feet.   A full listing of water elevations over time is provided in Appendix F.3.2, Tables 1A and 1B for 
the North and South Process Ponds, respectively.   
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7.0 LINER SYSTEM DESIGN  


7.1 Liner System Description 


7.1.1 Tailings Storage Facility 


Utah Administrative Code Rule R317-6 (10 CFR 40 Appendix A, Criterion 5A(1)) requires the use of a 
liner system under the tailings that “is designed, constructed, and installed to prevent any migration of 
wastes out of the impoundment to the adjacent subsurface soil, ground water, or surface water at any time 
during the active life (including the closure period) of the impoundment”.  This performance criterion is 
met by the design of a multilayered liner system with two geomembranes consisting of high-density 
polyethylene (HDPE).  This liner system is consistent with Best Available Technology (BAT) for liner 
systems.  The liner system includes a leachate collection system (above the upper HDPE geomembrane) 
and a leak detection system (between the HDPE geomembranes). 
 
Tailings fluid collected in the leachate collection system will be either (1) recycled to the process circuit, 
(2) discharged to evaporation ponds, or (3) retained within the TSF to submerge portions of the tailings 
during operation.  The leak detection design provides monitoring of fluids between HDPE geomembranes 
and removal of fluids (if detected) to remove the gradient for flow across the lower HDPE geomembrane.  
This significantly reduces the probability of leachate reaching underlying groundwater.   
 
HDPE geomembrane was selected for superior performance for durability and low permeability.  The 
components of the liner system listed from the bottom to the top, are shown in Figure 7-1 and described 
below: 
 


• Minimum 12-inch compacted clay liner, serving as the base layer 
• Secondary 60-mil HDPE geomembrane, overlaying the clay liner to form a composite liner 
• HDPE geonet and 3-inch diameter HDPE perforated pipe for the leak detection system (LDS) 
• Primary 60 mil HDPE geomembrane 
• Cushioning layer consisting of two 10 ounce nonwoven geotextile(s)  
• Leachate collection system (LCS) consisting of 4-inch to 8-inch diameter HDPE perforated pipe 


in gravel bedding 
• Minimum of 18 inch-thick layer of drainage gravel 
• Minimum of 6-inch thick sand filter layer to separate tailings from the drainage layer 


 
Preparation of the TSF liner system construction is outlined in detail in the Construction Quality Control 
and Quality Assurance (QCQA) Plan included with this submittal.  Detailed specifications for each liner 
component are included in the Technical Specifications included with this submittal.     
 
The components of the liner system and the design of the LCS and LDS are described in Sections 7.2 
through 7.7.   
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7.1.2 Process Ponds 


The liner system for the Process Ponds is the same as for the TSF, except there is not a LCS.  An 18-inch 
layer of gravel will be placed in the bottom of the ponds to allow for cleanout of the ponds, if necessary.  
The gravel layer will be underlain with an 8-ounce per square yard geotextile cushioning layer.  The 
components of the liner system listed from the bottom to the top, are shown in Figure 7-2 and described 
below: 
 


• Minimum 12-inch compacted clay liner, serving as the base layer 
• Secondary 60-mil HDPE geomembrane, overlaying the clay liner to form a composite liner 
• HDPE geonet for the leak detection system (LDS) 
• Primary 60 mil HDPE geomembrane 
• Cushioning layer consisting of a 10-ounce per square yard nonwoven geotextile  
• Minimum of 18 inch-thick layer of gravel 


 
Preparation of the Process Ponds liner system construction is outlined in detail in the Construction 
Quality Control and Quality Assurance (QCQA) Plan included with this submittal.  Detailed 
specifications for each liner component are included in the Technical Specifications included with this 
submittal.     
 
The components of the liner system and the design of the LDS are described in Sections 7.2 through 7.7.   
 
7.2 Clay Liner 


The composite liner system for the TSF and the Process Ponds contains a low-permeability clay liner over 
which the geosynthetic components are deployed.  Initially this soil layer was proposed to consist of 12 
inches of compacted clay.  However, the alternative use of a clay/sand mixture was found advantageous 
as this alternative allows maximized utilization of the limited quantity of on-site clay materials and results 
in several improved engineering characteristics relative to using clay alone.  The selected clay/sand 
mixture will be used to construct a minimum 12-inch thick soil liner subject to the following 
specifications:  (1) maximum particle size of 1 inch, (2) minimum of 30 percent passing the No. 200 
sieve, (3) minimum plasticity index of 10, and (4) maximum field hydraulic conductivity of 1 x 10-7 cm/s 
when compacted within an acceptable zone of dry unit weight and moisture content.  Further details 
regarding the proposed soil liner materials and development of an acceptable zone for compaction of the 
selected mixture are discussed in the following sections. 
 
7.2.1 Material Properties 


The material specified for the South Cell low-permeability clay liner is a blended mixture containing 55 ± 
5 percent (by weight) on-site clay and 45 ± 5 percent on-site sand.  The clay and sand borrow areas, 
shown on Figure 2-15B, are located within the proposed future expansion area (denoted North Cell) and 
the South Cell, respectively.  Use of the clay/sand mixture in lieu of the clay alone is advantageous for 
several reasons, most notably a reduction in the potential for desiccation cracking.  For example, X-ray 
diffraction results for the on-site clay (see Appendix G.2) indicate that the clay contains a large fraction 
(i.e., >70 percent) of highly active clay minerals, namely montmorillonite and mixed-layered 
illite/smectite.  Furthermore, based on liquid limit and plasticity index values (see Table 7-1), the on-site 
clay borrow material classifies as a fat (i.e., high plasticity) clay with sand according to the Unified Soil 
Classification System (USCS).  These characteristics, while excellent for providing low permeability, 
render a liner constructed only of clay susceptible to possible degradation in permeability (i.e., increased) 
due to desiccation cracking.   
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Table 7-1.  Summary of Index Properties and Classifications of Constituent Soils Samples, 
Composited Samples, and Blends for Low-Permeability Clay Liner 


Index and Classification Properties 


Sample or Material ID 
Fines Content 


(%)2 
Liquid 


Limit (%) 
Plasticity 
Index (%) USCS Classification 


C1 through C71 82.8 
(75.7 - 88.6) 66 (56 - 75) 41 (36 - 49) Fat Clay to Fat with Sand 


(CH) 
Clay 1  


(Composite of clay samples 
C2, C3, C5, & C7) 


83.9 75 49 Fat Clay with Sand (CH) 


S1 through S71 17.1 
(13.5 - 22.7) Non-Plastic Silty Sand (SM) 


Sand 1  
(Composite of sand samples 


S1, S3, S4, & S5) 
19.6 Non-Plastic Silty Sand (SM) 


40/60 Clay/Sand Mixture 43.9 33 16 Clayey Sand (SC) 


50/50 Clay/Sand Mixture 50.7 35 18 Sandy Lean Clay (CL) 


60/40 Clay/Sand Mixture 61.2 42 24 Sandy Lean Clay (CL) 


Notes:  
1. Average value provided.  Range of values indicated in parentheses. 
2. Includes silt and clay size particles. 


 
The design clay/sand mixture was developed based, in part, upon laboratory index testing of three 
mixtures with the following proportions: (1) 40 percent clay, 60 percent sand; (2) 50 percent clay, 50 
percent sand; and (3) 60 percent clay, 40 percent sand.  The mixtures were prepared in the laboratory 
using clay composited from test pit samples C2, C3, C5, and C7 (composite denoted Clay 1) and sand 
composited from test pit samples S1, S3, S4, and S5 (composite denoted Sand 1).  These individual 
samples were chosen because their fines contents and plasticity indices were among the lowest of the 
samples collected for each soil type.  A summary of index properties and classification testing for the 
individual clay and sand samples, Clay 1 and Sand 1 composite samples, and the clay/sand mixtures is 
presented in Table 7-1.  As shown in Table 7-1, the mixtures easily meet the minimum requirements for 
fines content (i.e., ≥ 30  percent) and plasticity index (i.e., > 10), but also exhibit a plasticity index less 
than 30, which is considerably better in terms of desiccation potential. Moreover, use of a clay/sand 
mixture is expected to improve workability and shear strength while still providing an acceptable 
permeability.   
 
7.2.2 Liner Material Processing and Placement 


The design clay/sand mixture will be processed by blending the clay and sand on a mixing pad prior to 
placement and compaction.  To prevent the soils being blended from contamination by excavation into the 
native subgrade, the subgrade for the mixing pad will be prepared by placing clay and sand taken from the 
respective borrows.  The clay and sand will be spread over the mixing pad footprint in alternate 6-inch 
loose lifts, and the resulting 12-inch loose lift will be mixed thoroughly with a soil mixer/stabilizer (i.e., 
CAT RM-300 or equivalent). The blended soils will be moisture-conditioned by adding water during the 
mixing process and will then be compacted to produce a compacted mixing pad thickness not less than 8 
inches. 
 
Once the mixing pad subgrade is prepared, additional layers of mixed soil will be processed in a similar 
manner (i.e., spreading alternating loose lifts of clay and sand followed by mixing/moisture-conditioning 
with the soil stabilizer and water truck).  Each processed lift will be subjected to quality assurance/quality 
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control (QA/QC) testing as outlined in the Technical Specifications and QA/QC Plan to ensure that the 
mixture contains an acceptable amount of fines and moisture.  After the material is properly mixed and 
moisture-conditioned, this process will be continued until a minimum of three feet of sand/clay mixture 
has been constructed.  
 
When construction of the soil liner begins, the prepared clay/sand materials will be removed from the 
mixing pad, spread, and graded in maximum 8-inch-thick loose lifts and then compacted until a minimum 
12-inch thickness is achieved.  The completed lower lift(s) will be wetted prior to placement of 
subsequent materials to ensure adequate lift bonding.  The placement and compaction of each lift will be 
monitored and tested to assure material specifications are met. 
 
7.2.3 Liner Material Compaction 


The low-permeability soil liner will be constructed using wet-side (i.e., wet-of-optimum) compaction to 
obtain a field hydraulic conductivity, kfield, of 1x10-7 cm/s or less.  The compaction specification (see 
Technical Specifications) is an end-product specification, or acceptable zone (AZ), developed based on 
the “line of optimums” approach described by Benson et al. (1999).  The line-of-optimums approach has 
been used in this design to provide confidence that (1) the kfield of the constructed liner will be 10-7 cm/s 
or less, and (2) small-scale laboratory hydraulic conductivity, klab, test results utilized as the basis for 
design provide an adequate prediction of the actual kfield (i.e., scale effects are minimized).  Benson et al. 
(1999) demonstrate that deviations between klab values for small samples and kfield values of a constructed 
liner (measured using infiltrometer or borehole tests in the field, or laboratory tests performed on large-
diameter samples extracted from the liner) typically are small if the liner is constructed wet of the line of 
optimums.   
 
The line-of-optimums approach involves laboratory compaction testing of the liner material to determine 
the maximum dry unit weight, γdmax, and optimum moisture content, wopt, using three levels of compactive 
energy.  The three laboratory compactive energies, from highest to lowest, are modified (ASTM D1557), 
standard (ASTM D698), and reduced (approximately 50 percent of standard energy). The line of 
optimums connects the wopt for the different compaction energies and serves as the lower bound of 
compaction moisture content for a given dry unit weight, γd, (i.e., the left-most boundary of the 
preliminary AZ; see Figure 7-3). The zero-air-voids curve represents the upper bound of compaction 
moisture content for a given γd (i.e., the right-most boundary of the preliminary AZ; see Figure 7-3).  The 
minimum dry unit weight (i.e., the bottom boundary of the final AZ in Figure 7-3) is established after 
conducting laboratory hydraulic conductivity tests on the compacted test specimens.  Once finalized, the 
AZ should encompass only those specimens that exhibit an acceptable klab (e.g., k ≤ 10-7 cm/s in Figure 7-
3).    
 
The results of all compaction tests and corresponding klab tests performed on the three clay/sand mixtures 
are summarized in Table 7-2 and included in Appendix G.2.  As shown in Table 7-2, several wet-of-
optimum compaction test specimens were subjected to laboratory hydraulic conductivity tests. Since 
compaction dry of the line of optimums will not be allowed in the field laboratory hydraulic conductivity 
testing of dry-of-optimum specimens was unnecessary.  All laboratory hydraulic conductivity tests were 
performed in flexible-wall permeameters, in accordance with ASTM D5084 Method C (i.e., falling 
headwater-rising tailwater).  The average effective stress, σ'avg, on each specimen was approximately 5 psi 
and the hydraulic gradient, i, was less than 30 in all cases.  Specimens were permeated until ASTM 
D5084 termination criteria were achieved.  The results show that all of the klab values are less than 10-7 
cm/s.  However, given that the klab value for the standard compaction test specimen containing 40 percent 
clay was only slightly less than 10-7 cm/s, the mixture with 40 percent clay was eliminated from further 
consideration.  The klab values for the specimens containing 50 percent clay and 60 percent clay all were ≤ 
3.8x10-8 cm/s, including the specimens compacted using reduced compactive energy.   A maximum klab of 
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5x10-8 cm/s is considered adequate for ensuring a kfield of 10-7 cm/s or less using the line of optimums 
approach.  Therefore, these data form the basis for selection of a mixture containing 55 ± 5 percent clay 
and 45 ± 5 percent sand as the design mixture for the low-permeability soil liner. 
 


Table 7-2.  Summary of Laboratory Testing for Clay/Sand Mixtures 


Clay/Sand 
Mixture 


Compactive 
Energy 


Compacted Specimens 
Maximum Dry 


Unit Weight 
(pcf) 


Optimum 
Water 


Content (%) 
Dry Unit 


Weight (pcf) 
Water 


Content (%) 


Hydraulic 
Conductivity 


(cm/s) 


40/60 Standard 


104.5 14.9  


106.1 17.8 
105.7 16.9  
106.2 19.0 8.5 x 10-8 
104.5 20.4  
100.4 23.1  


50/50 


Reduced 


94.3 18.5  


97.9 23.6 
95.9 20.6  
97.7 22.3  
97.7 23.8 1.1 x 10-8 
94.6 26.6  


Standard 


101.9 14.4  


103.5 19.1 


103.0 16.8  
103.5 18.3 3.8 x 10-8 
103.0 21.2  
101.1 23.1 6.0 x 10-9 
97.6 25.1  


Modified 


111.0 10.4  


116.7 13.8 
114.8 12.6  
117.2 13.6 2.6 x 10-8 
114.5 16.0  
110.6 18.1 5.6 x 10-9 


60/40 


Reduced 


92.8 19.5  


94.8 24.7 
93.6 21.8  
94.2 23.3  
94.7 25.6 7.5 x 10-9 
92.6 27.1  


Standard 


98.9 16.9  


101.7 20.7 
101.1 19.2  
102.1 21.2 1.9 x 10-8 
100.2 22.9  
97.9 24.6 7.4 x 10-9 


Modified 


113.0 11.4  


116.3 14.0 
116.2 12.8  
115.8 15.2 5.8 x 10-9 
112.3 17.5  
109.1 19.6 7.2 x 10-9 


 
The final AZ for the South Cell compacted clay liner is illustrated in Figure 7-4.  The minimum dry unit 
weight (i.e., the bottom boundary of the AZ has been set at 97.5 pcf, which represents a relative 
compaction of at least 95 percent for mixtures with clay contents between 50 and 60 percent (based on 
standard compaction energy).  Also, the minimum and maximum water contents have been set at 14 and 
25 percent, respectively.  These restrictions and line-of-optimums boundary result in a smaller AZ than 
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indicated based on the klab data (i.e., several specimens with acceptable klab values are excluded from the 
AZ) but will help to ensure adequate workability and shear strength.   
 
7.3 Secondary HDPE Liner 


A 60-mil HDPE geomembrane will be installed above the clay liner to provide a composite liner below 
the LDS for both the TSF and the Process Ponds.  The geomembrane will be textured on both sides to 
provide additional stability and to facilitate construction. 
 
7.4 Leak Detection System (LDS) 


Tailings Storage Facility.  The LDS is designed to intercept leachate that passes through defects in the 
primary liner (if present).  The LDS consists of a geonet drain, overlying the secondary composite liner of 
HDPE geomembrane and compacted clay.  The geonet drain is intercepted by 3-inch diameter perforated 
HDPE pipe where necessary to collect solution from the geonet drain.  The layout of the LDS is shown in 
Drawings L1 and L3.   
 
The LDS in the south cell has been subdivided into four subareas by overall site grading, or the use of 
small berms.  The separation berms will be constructed as small (approximately 1 foot high) ridges on top 
of the compacted clay liner, and will be overlain with the full thickness of drainage system. Any leakage 
from a subarea will report to a separate subcell within the LDS sump system.  Should the Action Leakage 
Rate (ALR) be exceeded in any sump, the subarea contributing to the flow can be identified for repair or 
abandoned. 
 
An HDPE geonet will be used for leak detection through the primary HDPE geomembrane.  The 
specifications for the geonet will be provided in the Technical Specifications.  Specifically, the geonet 
will require a minimum transmissivity of 3.3 x 10-3 m2/s.  The calculations for the LDS capacity are 
discussed in 7.4.2.  The leak detection system is designed to handle flow significantly greater than the 
established ALR of 130 gallons per acre per day.   
 
The main collectors of the LDS will carry fluid to separate sumps.  Each sump is constructed as a dual 
sump with separate collection areas for the leak detection discharge and the leachate collection discharge. 
The LDS sump will be divided into 4 separate chambers to collect leakage from the 4 individual drainage 
areas.  Within the composite sump, there are four 12-inch diameter access pipes for pump installation and 
instrumentation within the leak detection sump and one 12-inch diameter access pipe for pump 
installation and instrumentation within the leachate collection sump, for a total of five pump installation 
pipes for the composite sump. The instrumentation access pipes will be used for installation of water level 
monitoring equipment. 
 
Process Ponds.  The layout of the LDS of the Process Ponds is shown in Drawings L5.  The geonet of the 
Process Ponds will function similarly to and will be specified identical to the geonet in the TSF.  There is 
no LCS for the Process Ponds. 
 
7.4.1 Action Leakage Rates 


Tailings Storage Facility.  Giroud et al. (1997) and U.S. EPA (1992) present a method for estimating 
leakage through the primary liner for a properly installed and functioning liner system.  Although there is 
a minute rate of leakage through HDPE through permeation or diffusion, the permeation rate is 
insignificant when contrasted with the leakage through small punctures or defects in the installed liner. As 
presented in Appendix G.1, assuming a small hole diameter of 0.079 in (2 mm), a total head of 18 inches, 
and a hole density of 1 hole per acre results in an ALR of 130 gal/day/acre. 
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The ALR of 130 gal/day/acre can be converted to a Sump Action Leakage Rate (SALR) by taking the 
product of the ALR and the area contributing to the sump. There are a total of four sumps for tailings cells 
SD1 through SD4 as shown in Drawings L1 and L4. Table 7-3 presents the maximum leakage capture 
area for each sump and the SALR for each sump.  
 


Table 7-3. Sump Action Leakage Rate for All Cells 
SALR 


Sump 
Liner Area 


(acre) (gal/day) (gal/min) 
SD1 7.35 955 0.66 
SD2 5.42 705 0.49 
SD3 6.41 833 0.58 
SD4 11.97 1556 1.08 


 
If the SALR is exceeded for any sump, a series of steps will be taken to reduce the rate of discharge from 
the leak detection system.  If the change in rate of discharge from the leak detection system is fairly 
abrupt, it may indicate a new contact with a liner puncture.  In an area of recent tailings placement or 
tailings solution ponding, the liner will be examined for damage. This may include excavating through 
recently placed tailings or evacuating ponded tailings solution to try to expose the area of the liner where 
the leak is likely to be located.  If a damaged section of liner is located, the liner will be repaired and 
tested.  During this process, the location of tailings placement will be changed or the tailings placement 
will be suspended.  If the contributing punctures in the primary liner cannot be located, all ponded tailings 
solution will be pumped from the suspect area to an adjacent cell or to the most distant practical location 
within the cell. If the rate of discharge to the leak detection subsequently declines to acceptable levels, 
restrictions will be placed on the moisture content of tailings that can be placed with the area of the cell 
where the leak occurred.  Only reduced moisture tailings will be allowed to be placed in the section of the 
cell contributing to the sump where the allowable leak detection rate was exceeded.  No ponding of 
solution will be allowed within the section of the cell contributing to the leak detection sump.   
 
Based on the SALRs presented in Table 7-3, and incorporating a factor of safety of 3, the required pump 
capacity for the leak detection system on each sub-cell is between 1.5 and 3.3 gpm.  There is a wide 
variety of 4-inch diameter submersible pumps available with sufficient Total Dynamic Head (TDH) to 
service the evacuation of the leakage detection sump.  The pumped discharge from the leakage detection 
sump will be metered with a combination totalizing/instantaneous meter and discharged to the tailings 
pond surface for disposal through evaporation or recycled through the mill.  The preliminary frequency of 
sump evacuation for active tailings areas will be once per day with a daily record of evacuated volume. 
The frequency may be reduced to a weekly evacuation and recording if the total evacuated volume is less 
than the daily SALR for the sump.  Fluid-level monitoring equipment will be installed in the leak 
detection sump prior to operation of the corresponding tailings cell area.  The fluid-level monitoring 
equipment will, at a minimum, provide a measurement of the depth of fluid in the sump and an adjustable 
alarm level to activate a light or siren type alarm.  The fluid level monitoring equipment may also 
incorporate features to allow pump control.  Acceptable fluid-level monitoring equipment may include 
suitable pressure transducers or transmitters.  After a period of record for evacuation is established, level 
controls within the sump access pipes may be installed or existing controls adjusted to automate the pump 
operation and evacuation process provided an alarm system remains in place to clearly indicate excessive 
fluid levels.  The leakage detection fluid evacuation equipment will be inspected daily after a sump is 
activated and this will continue as long as there is measurable discharge to the leakage detection sump.  
SOP-AP3 details the inspection procedures. 
 
Process Ponds.  The ALR for the north and south Process Ponds was calculated using the same 
procedures, hole diameter, and hole density as for the TSF.  The ALR is highly dependant on the depth of 
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fluid in the Process Ponds.  As presented in Appendix G.1, the maximum ALR of the north Process Pond 
is 7.1 gal/min, and 8.9 gal/min for the south Process Pond.   
 
7.4.2 Performance of LDS 


Capacity of geonet.  Leakage through the primary liner will be conveyed by the LDS consisting of geonet 
and perforated piping.  The maximum steady state-state rate of leachate migration through a single defect 
in the primary liner that the geonet can accommodate without being filled with leachate at the point of the 
defect can be calculated using the method presented by Giroud et al. (1997).  In addition, total flow 
capacity of the geonet at a gradient equivalent to the cell floor was evaluated.  Both analyses, presented in 
Appendix G.1, indicate the geonet has sufficient capacity to convey expected flows.     
 
Capacity of leak detection pipe.  As the flow path within a unit width of geonet increases, the anticipated 
leakage flow rate will also increase, until the geonet is overwhelmed.  To prevent the geonet from 
reaching its flow capacity, the geonet is intercepted at intervals by a perforated leak detection pipe.  The 
LDS pipe will carry flow at a minimum slope of 1 percent to the sump.  The LDS pipe capacity is 
calculated using Manning’s equation, assuming a 3-inch diameter HDPE pipe, with a roughness 
coefficient of 0.01, and a minimum pipe slope of 0.01 ft/ft.   
 
The LDS geonet and pipe capacities and associated factors of safety are summarized in Appendix G.1.  
All factors of safety are adequate to ensure that the anticipated Action Leakage Rates reporting to each 
sump area are well within the capacity of the LDS components.  In addition, fluid head within the LDS 
will be contained within the geonet and LDS pipe, and therefore the anticipated Action Leakage Rates 
will result in fluid head on the secondary liner well below the regulatory requirement of one foot. 
 
Fluid head on secondary liner.  Average head on the secondary liner was calculated using methods 
presented by Giroud et al. (1997), and as a function of capacity of the geonet.  Both procedures indicate 
the fluid head is contained within the geonet itself, which is specified as having a minimum thickness of 
300 mil (7.6 mm).  This depth of fluid is well below the requirement of 12 inches or less of fluid head on 
the lower liner. 
 
Timely Detection of Leaks. The design of the leak detection system allows for leaks to report to the sump 
within approximately 5 hours.  This time frame is considered adequate in order to detect leakage in a 
timely fashion.  Calculations are presented in Appendix G.1.   
 
7.5 Primary HDPE Geomembrane Liner 


The primary liner above the LDS for both the TSF and Process Ponds will be a 60-mil HDPE 
geomembrane.  The geomembrane will be textured on both sides to provide additional stability and to 
facilitate construction.   
  
7.6 Cushioning Layer for Primary HDPE Geomembrane Liner 


Cushioning calculations were performed for the primary liner for the TSF and Process Ponds to determine 
the geotextile thicknesses required to cushion the primary liner from the overlying 18-inch gravel layer.  
The liner cushioning calculations are provided in Appendix G.2.  For the TSF, two 10-ounce per square 
yard nonwoven geotextiles are recommended based maximum tailing thicknesses for the proposed 
ultimate design (110 feet of tailings and cover).  Based on the cushioning calculations for the TSF and a 
maximum pool height for the Process Ponds of 17 feet, a 10-ounce per square yard nonwoven geotextile 
is recommended as the cushioning layer for the primary liner for the Process Ponds.   A cushioning layer 
is not required for the sideslopes of the TSF and Process Ponds since there is not a gravel layer on the 
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sideslopes.  A cushioning layer is also not required for the anchor trenches since the Entrada formation 
will be used for the backfill of the anchor trenches (see Appendix G.2 for more detailed discussion and 
calculations).    
 
7.7 Leachate Collection System (LCS)  


In order to limit the amount of head on the primary liner and to decrease time to dewater the tailings, a 
LCS has been designed.  The LCS consists of 4-inch to 8-inch diameter perforated HDPE pipe encased in 
18 inches of drainage gravel.  Six inches of filter sand will be placed over the gravel to prevent piping of 
tailings into the drainage gravel.  The LCS will be placed on the floor of the cells.  Due to the steepness of 
the side slopes (2.5H:1V), leachate accumulation on the side slopes will be relatively small, and therefore 
the LCS will not extend up the side slopes of the cells. The minimum spacing between pipes has been 
designed to limit the head on the primary liner to 18 inches or less (thickness of the gravel drain).  The 
size of the pipe has been designed to carry all of the predicted leachate at half the pipe capacity.  
Additional pipe capacity and flow through the drainage gravel add redundancy in the LCS design.  
  
The main leachate collectors will carry leachate to the LCS sump.  The layout of the LCS is shown in 
Drawing L2.  Details of the LCS system are shown on Drawing L3 and L4.  Details of the leachate 
collection sump construction are shown on Drawing L4.  
 
The maximum drainage distance to a collection pipe along the base of the cell(s) is limited to 80 feet or 
less. The gravel drain around the pipes will also provide substantial conveyance capacity to supplement 
that in the pipes. 
 
7.7.1 Drainage Aggregate 


The drainage gravel serves the following functions: (1) providing a continuous drainage layer at the base 
of the tailings to prevent build-up of head on the primary liner, (2) adding drainage capacity to Leachate 
Collection System, (3) preventing intrusion of tailings into the 0.25-inch slots in the perforated drainage 
pipe, (4) guarding the HDPE liner against penetration of stones or other objects, and (5) protecting the 
HDPE liner against damage from construction equipment.  The gradation envelope that represents 
acceptable particle sizes for the drainage gravel is shown in Figure 7-5.   The drainage gravel will have a 
maximum particle size (D100) of 1 inch, in order to protect the integrity of the primary HDPE liner.  The 
minimum particle size is designed to meet filter criteria with the pipe perforations of 0.25 inches, 
according to guidance given in the National Engineering Handbook, Part 633, Chapter 26 “Gradation 
Design of Sand and Gravel Filters” (USDA, 1994).   
  
The drainage gravel will be placed on the floor of the lined cells.  The drainage gravel will not be placed 
on the side slopes of the lined cells.   
 
7.7.2 Sand Filter 


The sand filter is designed to prevent migration of tailings material into the pore spaces of the drainage 
gravel.  The Tailings Reclamation and Decommissioning Plan (Hydro-Engineering, 2005b) presented the 
gradation results from three tailings samples.  These gradations are shown in Figure 7-5.  As the milling 
process that produced these tailings is similar to the process that will produce future tailings at the site, it 
is reasonable to assume that these gradations represent likely gradations of whole tailing samples of future 
tailings.  As the tailings are discharged, tailings will segregate with the coarser fraction settling out close 
to the discharge point, and the finer fraction settling out at further locations.  Therefore, it is likely that a 
finer gradation than that presented in the Tailings Reclamation and Decommissioning Plan will exist at 
discrete locations.  In order to estimate this finer fraction, the gradation from sample T4 was adjusted to 
represent the finest 50 percent of the whole gradation (i.e. the smallest 50 percent of the tailings settle out 
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at a location far from discharge point).  This adjusted gradation is shown on Figure 7-5.  From this 
adjusted gradation, a gradation envelope for filter sand meeting filter criteria with both the fine tailings 
and the drainage gravel was developed using criteria presented in USDA (1994).  These gradations are all 
shown in Figure 7-5. 
 
7.7.3 Collection Piping Fluid Capacity 


Expected discharge rates from the mill to the TSF is approximately 176 gpm of slurry, at a solids content 
of 49 percent.  The net result is approximately 127 gpm of fluid, and 49 gpm of solids (Lyntek, 2007).  
The proposed LCS consists of 4-inch diameter perforated pipe placed on a 40-foot spacing within the 
lowest portions of the TSF floor, with the spacing increasing to a 80-foot spacing elsewhere.  The 
capacity of a 4-inch diameter pipe placed at a minimum 1 percent grade is approximately 110 gpm.  
Therefore, during initial discharge, the liquid portion of the slurry will flow across the upper surface of 
the leachate collection system gravel.  As it travels downgradient, it will percolate into the drainage 
gravel.  It will travel a maximum distance of 20 to 40 feet (depending on discharge location) before the 
majority of the flow is intercepted by a perforated pipe and carried to the sump.  The amount of flow 
above the capacity of a single 4-inch pipe will continue to travel downgradient until it is intercepted by a 
second pipe.  Between any two pipes of the leachate collection system, there is adequate capacity to 
convey the maximum expected flow of 127 gpm of fluid.   
 
Once the floor of the TSF has been covered by tailings, the maximum leachate flow rate will be a function 
of the maximum anticipated gradient within the tailings, and the saturated hydraulic conductivity of the 
tailings.  Under the highest anticipated gradient within the tailings (conservatively estimate to be 2 under 
ponded conditions), and estimated hydraulic conductivity of the tailings of approximately 2 x 10-5 cm/s, 
the highest leachate flow rate under saturated conditions is expected to be approximately 1.3 x 10-6 cfs per 
square foot of placed tailings.  The leachate collection system consists of 4-inch perforated collector pipes 
placed at 40-foot to 80-foot spacings.  Leachate within the 4-inch pipe will flow downgradient to a main 
collector pipe.  Required pipe diameters were calculated using Manning’s equation, considering 
anticipated flows from tributary areas, a roughness coefficient of 0.01 for HDPE pipe, and a minimum of 
factor of safety of two.  Table 7-4 below summarizes the leachate collection pipe sizes.  Calculations are 
provided in Appendix G.1. 


Table 7-4. Leachate Collection Pipe Sizes 
Pipe Segment Design Pipe Size (in) 


4-inch Collector 4 
S1 5 
S2 5 
S3 7 
S4 6 
S5 5 
S6 6 


 
7.7.4 Limiting Head on Primary Liner 


During initial discharge of tailings, the maximum fluid levels will essentially be the height of the drainage 
gravel and filter sand, or 24 inches, above the primary liner.  As the fluid runs across the surface of the 
filter sand, it will percolate down into the gravel, and then be intercepted by the perforated LCS pipe and 
carried to the sump.  The maximum fluid level is below the operational requirement of a 3-foot maximum 
head on the primary HDPE geomembrane liner, as summarized in Utah DEQ (2007). 
 
After the floor of the TSF is covered by tailings, fluid pressure on the primary liner will be minimized by 
controlling the spacing of the 4-inch LCS collection pipes.   Pipe spacing was determined using the 







 
 


Shootaring Canyon Design Report  55 


McWhorter-Sunada equation (Strachan and Dorey, 1988) as presented in Appendix G.1.  The maximum 
allowable head on the primary liner was limited to 18 inches, in order to contain the saturated zone within 
the drainage gravel.  
   
The hydraulic conductivity of tailings was estimated from literature values for hydraulically placed 
uranium tailings (Keshian and Rager, 1988).  As the tailings are discharged into the tailings storage 
facility, the coarser tailings will settle out near the discharge location, and the finer slimes will settle out 
at further locations.  Therefore, the hydraulic conductivity at discrete locations will vary significantly.  
However, as the discharge locations are moved within the facility, a typical column of tailings above the 
primary liner is expected to have a composite vertical hydraulic conductivity comparable to typical values 
for fine sands to a combination of sand/slime.  From Keshian and Rager (1988), the vertical hydraulic 
conductivity is estimated to vary from between 2 x 10-5 cm/s to 1 x 10-4 cm/s.    
 
Tailings discharge procedures will result in ponding of tailings fluid upon the tailings.  Water balance 
results indicate that the ratio of ponded fluid to consolidating tailings may approach a value of 0.3 to 1.0 
during the initial portions of tailings discharge.  This ratio results in a maximum gradient in the tailings of 
1.3.  Calculations for the LCS conservatively assumed the gradient could be as high as two. 
 
The pipe spacing calculation results in a required pipe spacing of 40 to 80 feet.  The 40-foot spacing is 
incorporated in the lower swale portions of the basin floor, while the 80-foot spacing is incorporated in 
the upper portions. 
 
7.7.5 Additional Pumping Capacity 


During initial operations of the tailings storage facility (TSF), much of the gravel of the leachate 
collection system will be exposed.  During this time, fluid from direct precipitation falling on the TSF, 
and runoff from the mill area will flow directly into the drainage gravel and pond in the lower portion of 
the cell.  This critical time period will occur, to a lesser degree as time progresses, until the drainage 
gravel is completely covered.  Once the gravel is covered, fluid will pond on top of the tailings, and 
infiltrate into the leachate collection system at a rate proportional to the hydraulic conductivity of, and the 
hydraulic gradient through, the tailings.   
 
A temporary pumping system consisting of pumps operating from a barge placed on ponded areas of the 
TSF has been designed to evacuate the precipitation from a 50-year, 24-hour storm event within 72 hours.  
The resulting volume of water associated with this storm event is approximately 4,272,000 gallons.  The 
high-flow pump capacity necessary to accomplish removal of this volume of water is approximately 990 
gpm.  The pumps should be on-hand while the drainage layer is exposed, and will pump the accumulated 
water to the Process Ponds.   
 
7.7.6 Piping Structural Design 


The standard leachate collection system piping will be perforated 4-inch to 8-inch diameter SDR 15.5 
HDPE.  The pipes will be bedded at the base of a clean gravel envelope.  The gravel will be compacted 
with a small vibratory compactor on both sides of the pipe to compact materials around and over the pipe. 
This will produce a very dense envelope around the drainage pipes which corresponds to the desirable 
material Class I with compaction condition for the pipe bedding Soil Modulus (E’) value.  
 
The maximum height of overburden on the LCS piping for the current design is approximately 80 feet.  
However, an overburden height of 110 feet was used for the design calculations to allow for future 
expansion of the South Cell.  A value of 110 feet was used for the calculations.  The small diameter and 
favorable bedding conditions for the standard perforated HDPE pipe will provide a substantial and 
sufficient load bearing capacity.  A minimum of 16 inches of compacted material must be in place over 
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the pipe (24 inches of material over the primary liner) before general equipment traffic will be allowed. 
Only specialized low-ground-pressure or other approved equipment will be allowed on areas where the 
cover over the pipe or primary liner is less than 16 inches or 24 inches, respectively. With these 
restrictions on equipment traffic and live loading during the construction, the critical loading condition 
will be the static overburden load at maximum thickness and full cell utilization.   
 
The analyses have incorporated the maximum overburden on the leachate collection pipes, the selected 
pipe type for the leachate collection pipes, and a reduced value of the modulus of elasticity of HDPE pipe 
to represent long term conditions.  The method for determining the acceptability of the pipe installation is 
based on methods presented in the “Polyethylene Pipe Handbook” available on-line from Plastic Pipe 
Institute (PPI, 2006).  The results of the calculations indicate that the 4-inch to 8-inch diameter SDR 15.5 
perforated pipe would withstand the maximum static overburden load of 110 feet of tailings at a moist 
density of 100 pcf.  Additional information regarding piping structural design is provided in Appendix 
G.4. 
 
7.8 Liner Anchorage 


Liner anchorage for all of the tops of slopes for both the TSF and Process Ponds will be provided by 
anchor trenches.  The liner system anchorage calculations are provided in Appendix G.5 and present the 
most critical slope and loading condition for anchor trench design.  The most conservative parameters 
were used for the analysis with a slope of 2H:1V with no cover soil over the liner runout.  The minimum 
trench depth is 24 inches. This is sufficient for anchorage on the perimeter of the TSF and Process Ponds.  
Typical details for the anchor trenches for the TSF and Process Ponds is shown on Drawing P1.9.   
 
Liner uplift calculations are included in Appendix G.6.  Based on the calculations, the liner system will be 
capable of withstanding the design wind without tearing or pulling apart for the current anchor trench 
design.  The anchor trenches as designed will withstand the tension forces that will be generated by the 
wind uplift.   
 
Supplemental restraints for the liner system are recommended for the side slopes and the upstream face of 
the South Dam and upstream face of the Divider Berm during construction of the South North Cell to 
help maintain the position of the liner system.  Based on the calculations in Appendix G.6, it is 
recommended that the supplemental support be provided by adding weight on the liner system in the form 
of corrugated 32-inch diameter HDPE culverts filled with on-site sand spaced a maximum of 75 feet 
between the restraints.  Alternative weighting methods and configurations proposed by the lining 
construction contractor must be approved by Uranium One.  Supplemental supports will not be required 
for the Process Ponds during construction (see Appendix G.6).   
 
7.9  Compatibility of HDPE Materials to Leachate 


The liners, geonet, and piping will be comprised of HDPE. The general specifications for the HDPE 
materials are included in the Technical Specifications included with this submittal. In addition to the 
structural and strength related specifications, specifications related to UV and environmental stability, as 
well as chemical resistance of the HDPE is included. Many sources of chemical resistance data were 
consulted for the purposes of anticipating possible degradation of the liner system. Based on the review of 
available data, no measurable chemical degradation of the HDPE materials is expected. The identified 
process stream constituents that were evaluated as potentially detrimental to the liner include: sulfuric 
acid, sodium chlorate, and kerosene. Other constituents such as flocculants, sodium hydroxide, ammonia, 
tridecanol, tertiary amine, or sodium bicarbonate may be added or otherwise introduced to the process 
stream and eventually discharged to the tailings, but not at concentrations that are considered significant. 
The UV stability is related to carbon black content specifications included in the Technical Specifications.   
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The acidification of the process stream is considered the primary chemical alteration that has the potential 
to affect the liner. The estimated free acid (sulfuric) concentration in the discharge to the tailings is 5 
g/liter or approximately 5 percent. All available chemical resistance information indicates that this 
concentration is not damaging to HDPE and that acid concentrations can be dramatically greater than 5 
percent without damaging the liner.  Poly-flex Chemical Resistance Tables (Poly-Flex, 2005) lists non-
oxidizing acids as having little or no effect on an HDPE liner.  Table 5.8 in Koerner (2005) lists HDPE as 
having “generally good resistance” to inorganic acids at temperatures ranging from 38 to 70 degrees 
Celsius.  ISCO Industries (2007) lists HDPE as having “satisfactory” chemical resistance to sulfuric acid 
for concentrations less than 50 percent at temperatures ranging from 21 to 60 degrees Celsius.  Zeus 
Industrial Products, Inc. (2007) lists HDPE as chemically resistant to sulfuric acid for concentrations less 
than 50 percent at temperatures ranging from 20 to 60 degrees Celsius.  Advanced Drainage Systems, Inc. 
(2007) lists HDPE as chemically resistant to sulfuric acid for concentrations less than 50 percent at 
temperatures ranging from 20 to 60 degrees Celsius.    
 
There are many sources that document studies supporting the position that the proposed flexible HDPE 
geomembrane liner material is compatible with acidic process solutions.  Numerous studies that have 
been conducted on the effect of various solutions on geomembranes primarily associated with municipal 
and industrial landfills.  There are limited studies that have been conducted to evaluate the effect of mine 
waste leachates on geomembranes.  Two of these studies are discussed below.  
 
Mitchell (1985) performed geomembrane chemical compatibility tests with simulated uranium mill 
process solution for three types of geomembranes: HDPE, CSPE, and PVC.  The simulated solution 
consisted primarily of water and sulfuric acid at pH values ranging from 1.5 to 2.5.  The HDPE 
geomembrane samples used for the testing consisted of a section of 40 mil HDPE geomembrane which 
included a fillet-welded field seam.  Temperatures used during the testing ranged from 18 to 76 degrees 
Celsius.  The results of the testing indicated that the acid process solution was “not very aggressive with 
any of the materials or seams [tested].”  The HDPE geomembrane performed better and was more stable 
than the other geomembranes.   
 
Gulec, et al. (2005) performed chemical compatibility tests on three geosynthetic materials including a 
geomembrane, geotextile, and drainage geocomposite.  Acidic water consisting of sulfuric acid and water 
was one of the solutions used in the study.  The geomembrane evaluated was a 60 mil HDPE 
geomembrane.  The results of the study indicate that a 60 mil HDPE geomembrane is resistant to acidic 
solutions such as that which will be used at the site.     
 
Current information indicates that HDPE is chemically resistant to acidic uranium mill process solution.  
The testing conducted by Mitchell (1985) and Gulec et al. (2005) provides lab data to support the use of 
an HDPE liner as part of the TSF liner system.  Mitchell’s testing was conducted on a 40 mil HDPE and 
Gulec’s testing was conducted on a 60 mil HDPE.  In both cases, the results indicated the HDPE 
geomembranes were chemical resistant to acidic solutions.   A 60 mil HDPE liner has been recommended 
for the liner systems at the site.   
 
The same sources listed above for chemical resistance of HDPE to sulfuric acid indicate that sodium 
chlorate will not damage HDPE. The expected addition of sodium chlorate to the ore stream is at a rate of 
approximately 1.7 lb/ton of ore feed, so concentration of the salt in the discharge stream will be very 
small.  Available chemical resistance information indicates that pure kerosene will damage HDPE lining, 
particularly at very high temperatures (60 deg C or 140 deg F). The anticipated kerosene loss rate from 
the Solvent Exchange process is 0.5 gal kerosene per 1000 gallons of process feed, which equates to a 
concentration of approximately 500 ppm. Kerosene is volatile and the concentration in any free solution 
in the tailings cell will likely be smaller than that in the discharge stream leaving the mill.  Ultimately, the 







 
 


Shootaring Canyon Design Report  58 


limited amount of kerosene that remains within the tailings will become relatively immobile because of 
adsorption to the tailings solids. It is also possible that the kerosene will undergo a biodegradation 
process. Because the maximum plausible kerosene concentration in the discharge to the tailings is very 
small and the degree of contact with the liner system is very limited, there is negligible potential for 
damage to the liner, geonet, or piping by the presence of small concentrations of kerosene. 
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8.0 SURFACE WATER DRAINAGE AND EROSION PROTECTION 


This section documents the design of surface water management, erosion protection features, and 
freeboard determination for the TSF and Process Ponds. 
 
8.1 Design Basis 


Conceptual design and preliminary sizing of operational surface water management and erosion 
protection facilities was conducted according to NUREG/CR-4620, NUREG 1623, NRC RG 1.59, and 
NRC RG 3.11.  All operational surface water control features were sized for the 100-year discharge, 
computed using conservative assumptions of runoff coefficient and time of concentration, except those 
features the overtopping of which would discharge potentially contaminated runoff offsite.  Those 
features were sized for the Probable Maximum Flood (PMF).  Freeboard for the TSF was based on the 
Probable Maximum Flood (PMF) series (per Regulatory Guide 3.11), along with 100-year wind and wave 
effects.   
 
All potentially contaminated surface water (i.e., runoff from ore pads and restricted areas of the mill site) 
is directed to the lined TSF.   
 
8.2 Drainage System Features and Layout 


During mill operations, potentially contaminated surface runoff will be routed to a lined TSF, where it 
will be impounded and ultimately evaporated.  Clean water (from outside the restricted area) will be 
diverted around the TSF and Process Ponds via ditches, and discharge offsite.  Potentially contaminated 
surface water will be impounded only within the tailings storage facility, and will not leave the site. 
 
Major runoff control features include the following, each designed for the 100-year event unless noted 
otherwise: 


 
• A rock-lined diversion ditch north of the proposed Process Ponds, diverting offsite runoff 


around the ponds.  This ditch is sized for the PMF, because overtopping of its banks would 
spill clean water into the Process Ponds, potentially leading to overtopping of the Process 
Ponds and release of contaminated Process Pond contents.  The lining for this ditch is sized 
for the 100-year event.  


• Collection ditches just inside the mill/ore pad restricted area perimeter fences, diverting 
sediment-laden and potentially contaminated mill site runoff to the lined tailings storage 
facility.  Hydraulic residence time was evaluated for these ditches to ascertain any tendency 
to infiltrate potentially contaminated water; the cumulative hydraulic residence time to any 
particular discharge point was less than 17 minutes.  


• Steep rock-lined ditches conveying mill area runoff water down the sides of the bluff to a 
ditch leading to the TSF. 


• A rock-lined ditch conveying mill area runoff south along the toe of the east bluff to the TSF.  
This ditch is sized for the PMF and lined for the 100-year event where it passes above the 
Process Ponds, because overtopping of its banks could result in overtopping of the Process 
Pond embankment, and discharge of potentially contaminated runoff and contaminated 
Process Pond contents into the unrestricted area north of the TSF. 


• Clean water diversions along the TSF perimeter road, collecting lateral inflow from offsite 
areas and conveying it away from the TSF.  The eastern diversion discharges to the south into 
a natural drainage.  The western diversion discharges to the sump formed between the cross-
valley berm and divider berm.  This area will be pumped out as needed. 
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• Rock-lined rundowns conveying concentrated runoff from cliff faces across the 1 percent 
berm and into the clean water diversion channels.  Rundowns were warranted where contour 
mapping indicated significant flow concentrations exiting the cliff face could erode the sandy 
fill material comprising the berm.  Rundowns terminate in rock-lined chutes to convey water 
down the steep banks of the clean water diversion channels. 


• A clean water diversion atop the eastern bluff, sized for the PMF for the segments which 
would discharge towards the TSF if overtopped.  This ditch prevents water from atop the 
bluff from entering the clean water diversion along the eastern TSF perimeter, minimizing the 
size of that diversion, and minimizing the amount of surface runoff entering the TSF for the 
freeboard calculation.  


• Culverts transmitting ditch flow under service roads and parking/turnaround areas. 
• A culvert transmitting mill drainage water into the TSF. 


 
All operational ditches, fords, and culverts were sized for the 100-year peak flow, computed with the 
Rational Method, using conservative assumptions of the runoff coefficient (0.9) and Kirpich’s method for 
time of concentration, except those noted above as sized for the PMF.  100-year rainfall intensities were 
downloaded from NOAA Atlas 14 (NOAA, 2008).  PMP rainfall intensities were developed from the 1-
hour, 1-square mile PMP, using the method described in NUREG/CR-4620.  Riprap linings, where 
applicable, will be as thick as 1.5 times the median diameter of the rock.  Equivalent erosion control 
blanket may be substituted for riprap when cost-effective.  Table 8-1 below summarizes design 
dimensions.  Design calculations are found in Appendix H.1.  Drawing P1.9 presents the Drainage Area 
Map, while Figure 8-1 presents a simplified Surface Water Controls Map. 
 


Table 8-1. Drainage Channel Design Summary 


Channel Type Slope 
Depth 


(ft) 
Base 


Width (ft)
Side 


Slope Lining 
East and West Clean water diversions (along toe 
of bluff) 0.3%* 2.0 


(min) 
0* (east) 
2* (west) 2.5:1 2.5" gravel* 


Rundown (cliff toe to diversion ditch) 1.0% 1.5 4 2.5:1 2.5" gravel 
Rundown chute (down side slope of ditch) 40% 1.5 4 2.5:1 6"-18” riprap 
Top of east bluff diversions (Partial PMF 
design) 


0.3% 
0.5% 


3.5 
1.5 


8 
2 


2.5:1 
2:1 2.5" gravel 


Offsite diversion (north of Process Pond, PMF 
design) 4.5% 3.5 15 2.5:1 24" riprap 


On mill site (M1-18 and above) 0.3% - 
17.5% 1.5 2 2:1 2.5" gravel** 


Steep rock-lined ditch (mill to toe of bluff, M1-
1A and M1-6)) 


0.5% - 
53.1% 2 6 3:1 6" riprap - 


18" grouted riprap 
Toe of bluff (Below M1-18, Partial PMF 
design) 


0.5% - 
9.0% 1.5-4 6-10 2.5:1 2.5” gravel - 18” grouted 


riprap 
*Final, steep sections of West diversion are up to 4’ wide and lined with 18” riprap.  Outlet of East diversion is 2’ wide, lined 
with 2.5” gravel. 
**12” riprap at one location 
 
8.3 Phasing of Surface Water Controls 


Potentially contaminated water from the mill/ore storage site will be routed to the TSF.  Non-impacted 
(no potential for contamination) surface water from the bluffs adjacent to the TSF will be routed away 
from the TSF.  Any non-impacted surface water arriving from areas north of the South Cell will simply 
continue present flow patterns, leading to retention, infiltration, or evaporation from portions of the valley 
floor north of the proposed divider berm.  These areas will be pumped out as needed to prevent long-term 
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standing water.  Non-impacted surface water from the southern and eastern portions of the mill site lying 
outside the restricted area will be routed via roadside ditches and culverts to the canyon lying east of the 
bluff on which the mill sits.  Drawing P1.9 shows the drainage layout.   
 
Offsite area OS1-1 (OS2-1 in Phase 2 maps) is a natural topographic depression, which overflows first to 
the north (away from the TSF) at an elevation between 4498 feet and 4500 feet, and overflows to the 
south at an elevation slightly above 4500 feet.  For most rainfall events, including the 100-year 
operational design event, the depression retains all surface runoff from its contributing area (23.2 acres), 
and does not contribute any discharge towards the TSF.  For extremely severe events such as the Probable 
Maximum Precipitation (PMP), the depression retains some, but not all, of the runoff, and may contribute 
discharge towards the TSF, depending on the relative elevations and conveyance capacities of the two 
overflow areas.  At the present level of design detail, the depression was considered to be non-
contributing for drainage design.  For purposes of freeboard determination, it was assumed that this area 
would contribute runoff that exceeds its storage volume. 
 
8.4 Maintenance Requirements 


Ongoing maintenance of minor flow controls will generally involve spot-fixes of observed minor erosion, 
and removal of rockfall and sediment from ditches.  Failure of minor drainage controls is possible for 
rainfall events exceeding the 100-year recurrence interval.  Failure could also occur due to sediment or 
rockfall restricting flow capacity of ditches, and would typically result in washout of road base material 
without damage to the liner system.  In the event of failure, the controls would need to be reconstructed 
and road repaired, but contaminated water would remain contained within the TSF.   
 
8.5 TSF and Process Pond Freeboard 


TSF and Process Pond freeboard consists of three components: rise due to the design flood, wind setup, 
and wave runup.  During operations no spillway is provided on the TSF or Process Ponds, and surface 
runoff is to be stored within the tailings disposal facility and Process Ponds.  The design flood for 
freeboard is the 6-hour Probable Maximum Flood (PMF) series, preceded or followed by a 100-year, 6-
hour event.  The PMF series is defined as the PMF, preceded by a flood equivalent to about 40 percent of 
the PMF, occurring 3 to 5 days prior to the main flood. (U.S. NRC Regulatory Guide 3.11, p 3.11-7, 
1977).  This is combined with the effects of the 100-year windspeed.  The West diversion channel flows 
into the sump area OS1-5 formed by the TSF divider berm and the existing cross-valley berm, from 
which accumulated water will be pumped out.  To ensure stability of the divider berm embankment in the 
event of a pumping failure, this area was evaluated for wind and wave effects during storage of the 100-
year, 6-hour event. 
 
The site PMP was determined using the method presented in the National Weather Service (NWS) 
Hydrometeorological Report (HMR) 49.  Using the HMR 49 method, the 6-hour local storm PMP was 
determined to be 9.1 inches for the project site.  Using the NOAA Atlas 14 6-hour, 100-year rainfall of 
1.79 inches, the PMP series was determined to consist of 14.53 inches (140 percent of 9.1 inches, plus 
1.79 inches) of precipitation.  Conservatively assuming that all offsite runoff arrives in the TSF (i.e., 
neglecting to subtract non-contributing/depression areas), and using an overall runoff coefficient of 0.90, 
the PMP flood volume was determined at each design location.  The rise due to the design PMP series 
was computed based on the proposed grading geometry. 
 
The 100-year wind/wave effects were determined using the methods in ANSI/ASCE 7-93, and the Corps 
of Engineers’ Coastal Engineering Manual.  Wind setup (wind tide) was evaluated under conservative 
assumptions of operating water depth.  Wave erosion protection was evaluated using Corps of Engineers’ 
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methods.  The total freeboard requirements are shown in the Table 8-2.  Detailed calculations are located 
in Appendix H.2. 
 


Table 8-2. Freeboard Summary 
Process Ponds 


Freeboard Component TSF OS1-5 South Pond North Pond 
Water Surface Elevation (WSE) Rise due to Design Flood (ft): 4.38 13.11 1.61 1.67 
Wind setup (ft): 0.27 0.04 0.04 0.06 
Wave runup (ft): 2.80 0.75 1.22 1.15 
Total freeboard (ft): 7.45 n/a 2.87 2.88 
Use: rounded up to the next half-foot (ft): 7.50 n/a 3.00 3.00 


 
OS1-5, the area between the TSF and existing cross-valley berm will receive 5.01 acre-feet of runoff 
during the 100-year event, which will reach to elevation 4407.90, accounting for wind and wave effects.  
A layer of riprap greater or equal than 5” diameter is required on the divider berm embankment below 
elevation 4408 to protect against wind and wave action during the 100-year event. 
 
8.6 Mill Site Yield into TSF 


Because the restricted area of the mill site will drain into the TSF, it was necessary to estimate the surface 
water yield from this area over the life of the project.  The surface water yield was used for the water 
balance, and to check freeboard.  Surface water yield was estimated monthly, based on precipitation data 
used for the Tony M Mine (Tetra Tech, 2006) reduced by a runoff coefficient that varied monthly.  
Surface water yield was estimated for an 'average' year, assumed to apply for all simulation years.  
Because rainfall data was available for entire months, rather than individual storm events, no effective 
runoff modeling was possible, and coefficients were established using engineering judgment.  
Coefficients were initially established with a target aggregate annual surface water yield between 30 and 
45 percent of rainfall, typical for small watersheds in the region.  Two sets of runoff coefficients were 
used: one set for bare rock, and one for soil/sand-covered areas.  Coefficients were assigned their highest 
values during summer and early fall, months subject to intense thunderstorms during which most rainfall 
can be expected to run off.  Coefficients for bare rock / cliffs were 0.10 to 0.15 higher than those for soil 
or sand-covered areas, reflecting the lack of infiltration capacity or vegetation of the rocky areas.  Under 
the updated TSF design concept, the western cliffs no longer drains to the TSF during operations, so the 
higher, “cliff,” coefficients were not used, resulting in an overall runoff coefficient of 0.3 (30 percent 
annual water yield).  Details of the calculations can be found in Appendix H.3. 
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Figure 2-18
Potential Clay Borrow Source within Utah State Lease Area
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Dipping of Brushy Basin Shale Beds
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Figure 2-19
“Popcorn” Texture of Brushy Basin Clay Soils
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Figure 2-20
Sand Seam in Brushy Basin Member
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Figure 7-3
Example Acceptable Zone (AZ) Compaction Specification Based on the Line of
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Figure 7-4
Acceptable Zone for Compaction of 
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APPENDIX A 
Geophysical Investigation 


 
Tetra Tech conducted a geophysical survey in Utah at the Shootaring Canyon Uranium Mill site to assist 
in mapping the potential rippability of sandstone at the site.  This work was completed to assist in the 
construction of a Tailings Storage Facility (TSF) at the site. 


 
The geophysical survey using seismic refraction was conducted on March 4, 2008.  The seismic refraction 
method was used to collect seismic data at 3 locations at the site.  The refraction survey was successful in 
providing data to assist in the mapping the potential rippability of the sandstone bedrock.  This report 
provides a brief summary and description of the site background, the seismic methodology, field 
investigation activities, and interpretation of results from the geophysical surveys. 
 
SITE DESCRIPTION  


 
The site is located in an area characterized by buttes, mesas and canyons approximately five miles 
southwest of Mt. Ellsworth of the Henry Mountains.  The mill is situated on a low mesa and a small, 
isolated catchment to the west contains the TSF.  A tall butte separates the site from Shitamaring Canyon. 
Drainage from the site is to the southwest into Shitamaring Creek.  The tributary in which the tailings 
dam is located has been called Shootaring Canyon.  Local relief ranges from 200 to 500 feet.  Geologic 
structure is relatively simple in the immediate area, with the various sedimentary formations dipping 
gently (2 to 3 degrees) to the west. 
 
Sedimentary rocks exposed at the surface are predominantly sandstones of Upper Jurassic age.  The high 
buttes and mesas west and north of the site are capped by the Salt Wash Member of the Morrison 
Formation.  This fluvial sandstone unit contains the uranium deposits that are mined in the area.  Exposed 
cliffs surrounding the buttes and mesas are comprised primarily of thinly bedded reddish-brown siltstones 
and mudstones of the Summerville Formation, underlain by the generally massive fine grained reddish-
brown Entrada Sandstone.  The Entrada Sandstone is the bedrock underlying the mill and the TSF.  
Review of the boring log Tt-4 (see Appendix C.3) indicates that sandstone is present to the base of the 
boring (60 feet).  The boring log indicates that the sandstone is medium to fine grained and thinly bedded 
at the site. 


 
APPROACH AND GEOPHYSICAL METHODS 


 
A brief description of the seismic refraction methodology and theory is included.  Seismic methods 
require the generation of a sound wave into the subsurface of the earth and instrumentation to measure 
and record the refracted waves.  This is accomplished by the use of a seismic source (hammer and plate, 
shotgun, explosive, etc.), seismograph, and a length of cable with multiple geophones.  The seismograph 
measures the travel times of elastic waves generated by the source through the subsurface.  Geophones 
sense the seismic vibrations, convert them to electrical impulses and send them to the seismograph to be 
recorded.  
 
The refraction method measures the compressional wave (p-wave) velocity to image the subsurface.  
Refraction wave paths cross boundaries between materials in a way that energy travels from source to 
receiver in the shortest possible time.  Source to receiver travel time of and the corresponding geometry of 
the geophone spread are then used to calculate velocities and depths.  The seismic velocities are 
characteristic of the type and density of the unconsolidated material and or rock represented. 


 
The seismic refraction data is interpreted using software for selecting first arrival times and calculating 
the seismic velocities for each unit and the depth to rock.  This process provides high-resolution seismic 
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refraction interpretations by providing depth information under each geophone to various geologic layers.  
Tomographic processing algorithms can also be used with multiple shot data and provide a higher 
resolution interpretation of spatial changes in subsurface velocities.  Seismic data are typically presented 
in two-dimensional (2-D) cross section showing changes in velocity at depth. 


 
Certain site-specific conditions if present can limit the resolution of the seismic refraction interpretation, 
which may include cultural noise (automobiles, machinery, etc.) and/or the presence of thin and/or slower 
velocity zones at depth, which can create erroneous depths in the interpretation of the data.  
 
The Caterpillar Company has compiled charts that relate seismic velocities in various geologic materials 
to the ability of specific size and power bulldozers to excavate these materials by ripping.  The Caterpillar 
rippability chart for a D9 Caterpillar bulldozer was presented in Section 2 as Figure 2-13. This chart 
indicates that sandstones with seismic p-wave velocities less then approximately 8,000 feet per second 
(ft/s) are considered to be rippable.  The chart also indicates that sandstones with p-wave velocities of 
approximately between 8,000 ft/s to 9,500 ft/sec are marginally rippable and velocities over 9,500 ft/sec 
are non rippable. 


 
FIELD INVESTIGATION ACTIVITIES 


 
The seismic data was collected utilizing a Seistronix RAS 24 (24-channel) seismograph, 4.5 Hz 
geophones and a 12-pound hammer as a seismic source.  Each line consisted of 24 geophones each spaced 
ten feet apart for a total length of 240 feet each.  Shots were performed at nine locations along each 
seismic line and include: two off-end locations (10 and 50 feet from each end geophone); geophones 1 
and 24; and between geophone pairs 6 and 7, 12 and 13, and 18 and 19. Data from each shot were 
recorded at 0.5 millisecond intervals for one second and stored on a laptop computer connected to the 
RAS-24 seismograph.  The autostacking feature of the seismograph was used to stack multiple hammer 
blows at each location in order to increase the signal to noise ratio of the data.  


 
Seismic data from three lines located as shown on Figure 2-14 (Section 2) was collected for this 
investigation.  The location of the survey lines were surveyed with a hand held GPS unit (Garmin 
GPSMAP 76) after completion of the site geophysical investigation. 


 
DATA INTERPRETATION 


 
The data were analyzed using Geometrics’ SeisImager and Rimrock Geophysics SIP software. P-wave 
data was determined by using SIP to pick the first arrival times which where input into both the SIP and 
SeisImager’s tomographic modeling algorithms to interpret comparative 2-D cross sections of P-wave 
velocities.  The interpreted seismic cross sections are attached to this letter report.  Typically tomographic 
data provides interpretation of changes in spacial velocity and the SIP method provides both interpretation 
of distinct changes at depth and identification of specific layers at depth.  


 
The interpreted seismic cross sections from SeisImager’s tomographic modeling are presented in 
Attachment A and indicate that the seismic velocities range from 1,000 feet per second (ft/s) to 
approximately 7,500 ft/s.  The slower velocities are representative of near surface unconsolidated material 
with higher velocities representing weathered rock to more competent rock at depth.  These values fall 
within the typical velocity ranges for weathered material and the sandstone rocks found at the site.  The 
higher velocity numbers (approximately 7,000 ft/s) were present near the ends and the bottom depths of 
each interpreted cross section and location where the SeisImager results are less accurate and likely over 
estimate the actual subsurface velocities. 
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The interpretation from the SIP program indicates the presence of two distinct velocity layers at the site.  
The first layer is relatively shallow with average p-wave velocities ranging from 1,300 ft/s to 2,200 ft/s 
with a bottom depth of 2 to 10 feet below ground surface (bgs).  The underlying velocity zone ranges 
from approximately 3,900 ft/s to 5,300 ft/s. Interpretations of the seismic data indicate that the interpreted 
depth of investigation to the bottom of each cross section ranges from approximately 50 to 75 bgs.   
 
Based on the interpretations of the seismic data and comparison to the rippability chart in Figure 2-13 it 
appears that the majority of sandstone present at each of the seismic lines to a depth of 75 feet bgs is 
rippable with the potential for some material at the greater depths potentially categorized as marginally 
rippable.  None of the data from seismic lines 1, 2, and 3 indicate that non rippable materials with p-wave 
velocities greater then 9,500 ft/s are present to depth of 75 feet bgs. 
 
SUMMARY 
 
The seismic refraction survey was successful in providing data to assist in interpreting rippability of the 
bedrock subsurface underneath the site where seismic data was collected.  Based on the interpretation of 
the seismic refraction data, the Entrada Sandstone appears to be rippable to depth of approximately 75 
feet bgs. 


 
Seismic Refraction, like any remote sensing technique, requires the interpretation of indirect methods of 
measurement.  As such, there is an inherent margin of error, which is unavoidable.  Our methods of data 
acquisition and interpretation are as complete as is reasonably possible, and we believe them to be a 
reasonable representation of the subsurface conditions.  However, due to the subjective nature of any type 
of interpretation, we cannot guarantee that our results are accurate in all areas.  The findings identified by 
this survey should be compared closely to selective in-situ methods such as the geotechnical borings 
collected at the site before designs are based on these findings.   







 


 


 


 


 


 


 


 


 


 


ATTACHMENT A 
SEISMIC LINES 1, 2, AND 3 – P-WAVE VELOCITY CROSS SECTIONS 
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1.0 INTRODUCTION  


The Shootaring Canyon Uranium Processing Facility is currently in Standby status.  Uranium 
One, Inc. is proposing to convert the present license to Operational status.  This seismic hazard 
analysis has been prepared to characterize the peak horizontal ground acceleration (PGA) for 
use in seismic stability analyses of the facility.  
 
1.1 Project Location  
The site is located in a sparsely populated area of Garfield County, southeastern Utah, 
approximately 50 miles south of Hanksville, Utah (see Figure 1).  A small town, Ticaboo, is 
located 2.6 miles south of the site.  For the purposes of these analyses, the central location of 
the facility has coordinates of 37.72°N latitude and 110.70°W longitude. 
 
1.2 Previous Work  
Seismicity of the Shootaring site has been discussed in several previous consultants’ reports.  
The Tailings Management Plan (Plateau Resources, Ltd et al., 2007) included results of several 
tailings stability and deformation analysis in Attachment A of the referenced report.  Attachment 
A.1 includes results from a January 9, 1997 pseudostatic analysis of the Shootaring Canyon 
Dam.    The analysis was performed using a horizontal seismic coefficient of 0.19 g based on a 
published report by Lawrence Livermore National Laboratories (Bernreuter et al., 1995).  
Attachment A.5 includes a June 14, 1999 deformation analysis on the Shootaring Canyon Dam.  
The analyses were performed using a PGA of 0.33 g based on a U.S. Geological Survey 
(USGS) Peak Acceleration Map.  Specific references for the map were not provided in the 
Tailings Management Plan (Plateau Resources Ltd, et al., 2007), but as will be discussed in 
Section 1.2.2, it is assumed that the PGA corresponds to a 1 percent probability of exceedance 
in 50 years. 
  
1.2.1 Lawrence Livermore National Laboratories  
Lawrence Livermore National Laboratories (Bernreuter et al., 1995) performed a seismic hazard 
analysis for the Shootaring Canyon site as part of a study of all Title II sites performed for the 
U.S. Nuclear Regulatory Commission (NRC).  The purpose of the study was to evaluate the 
seismic design assumptions for mining sites where uranium tailings are being stored by 
performing simplified deterministic and probabilistic analyses.  Results of this study concluded 
that the PGA using deterministic methods is 0.3 g (median plus one sigma) and using 
probabilistic methods is 0.19 g for an annual probability of exceedance (PE) of 1x10-4.   
 
The deterministic analysis concentrated on three faults of the Bright Angel fault system.    The 
three faults evaluated include the fault closest to the site, and then two larger, but more distant, 
faults of the system.  This analysis concluded that the closest fault (4 km long, located 9 km 
from the site) has the greatest potential impact on the site.  Attenuation equations used in the 
analysis were not specified.  
 
The probabilistic analysis considered the pattern of random earthquakes occurring in an 
undefined source zone around the site.  Earthquake catalogs from the past 30 years 
(presumably from 1965 to 1995) were used to estimate a recurrence model for the area.  The 
three faults of the Bright Angel fault system were not incorporated into their probabilistic 
analysis.   
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1.2.2 USGS 
The source of the Peak Acceleration Map presented in the Tailings Management Plan, 
Attachment A.4 (Plateau Resources, Ltd. et al., 2007) was not referenced in Attachment A.4.  A 
reproduction of this map is presented for convenience in Attachment A of this report.  The map 
appears to be similar to interactive maps available from the USGS National Seismic Hazard 
Mapping Project (NSHMP) website using 1996 NSHMP data (USGS, 2007a), also shown in 
Attachment A.  However, the PGA contours shown in Attachment A.4 are higher than the PGAs 
shown on the website for either a 2 percent or 10 percent probability of exceedance in 50 years.  
Although a PGA contour map showing 1 percent probability of exceedance is not currently 
available on the USGS website, it is assumed that at some point, this interactive map was 
available and it is this map that was presented in Attachment A.4.  This assumption is supported 
by data obtained from the USGS National Seismic Hazard Mapping Project (NSHMP) website 
for 1996 Interactive Deaggregations (USGS, 2007a).  Using the site location coordinates and a 
return period of 4975 years (which corresponds to a 1 percent probability of exceedance in 50 
years), the mapping project reports an acceleration of 0.34 g.  Therefore, it is assumed that the 
value of 0.33 g is an interpolated value from a map provided by NSHMP corresponding to a 1 
percent chance of exceedance in 50 years, using 1996 data. 
 
In 2002, the NSHMP was updated.  Using 2002 data (USGS, 2007b), the PGA at the site for a 
return period of 4975 years is reported as 0.32 g.  The hazard is almost entirely (99.2 percent) 
attributed to background seismicity within the Colorado Plateau around the site.  It should be 
noted that for purposes of assigning attenuation models for the NSHMP, the USGS drew a 
boundary between the central and eastern United States (CEUS) and western United States 
(WUS).   The Shootaring Canyon site is located just within this CEUS boundary area.  For areas 
within this CEUS boundary, attenuation relations of Toro et al. (1997), Frankel et al. (1996), 
Atkinson and Boore (1995), and Campbell (2002) were used.  The output for this data is 
included in Attachment A. 
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2.0 REGIONAL PHYSIOGRAPHIC AND TECTONIC SETTING  


The Shootaring Canyon site is located within the Colorado Plateau physiographic province in 
southeastern Utah.  The Colorado Plateau is a broad, roughly circular region of relative 
structural stability within a more structurally active region of disturbed mountain systems.  Broad 
basins and uplifts, monoclines, and belts of anticlines and synclines are characteristic of the 
plateau (Kelley, 1979).    Igneous intrusions have formed several mountains, such as the Henry 
Mountains near the facility.  However, most of the topographic relief in the Colorado Plateau is 
the result of erosion of deep canyons rather than upstanding mountain ranges (Thornbury, 
1965). 
 
The site is located near the southern end of the Henry Mountains’ structural basin.  The basin 
contains sedimentary rocks ranging from Mesozoic to Cenozoic in age, which are cut by the 
Tertiary intrusives forming the Henry Mountains, including Mt. Ellsworth.  Fault development in 
the area is associated with the intrusive igneous centers of the Henry Mountains.  These faults 
commonly have a northeasterly or northwesterly strike and do not generally extend far from the 
intrusive bodies.  Faults are not known to exist within the project. 
 
The interior of the Colorado Plateau is characterized by low heat-flow (Bodell and Chapman, 
1982) and a thick (45 km) crust (Keller, Braile, and Morgan, 1979), as compared to the 
surrounding Basin and Range Province and Rio Grande rift.  The transition zone between the 
interior and the surrounding provinces may be as wide as 100 to 150 km (Zoback and Zoback, 
1989).  This data suggest a weakening of the sides of the plateau lithosphere.  Such weakening 
is consistent with the normal faulting along the margins of the plateau.  The source of the 
relative stability of the Colorado Plateau thus is probably related to the cooler interior that has 
been stronger than the surrounding regions (Morgan and Swanberg, 1985). 
 
The contemporary seismicity of the Colorado Plateau was investigated by Wong and Humphrey 
(1989) based on seismic monitoring.  Their study characterized the seismicity of the plateau as 
being of small to moderate magnitude, of a low to moderate rate of occurrence with earthquakes 
widely distributed.   Seismicity in the plateau appears to be the result of the reactivation of pre-
existing faults not expressed at the surface but favorably oriented to the tectonic stress field.  
Very few earthquakes can be associated with known geologic structures or tectonic features in 
the plateau.  The generally small size of the earthquakes and their widespread distribution is 
consistent with a highly faulted Precambrian basement and upper crust, and a moderate level of 
differential tectonic stresses.  Earthquakes in the plateau generally occur within the upper 15 to 
20 km of the upper crust (Smith, 1978, Wong and Chapman, 1986) although events have 
occurred as deep as 58 km (Wong and Humphrey, 1989).  The predominant mode of tectonic 
deformation within the plateau appears to be normal faulting on northwest- to north-northwest-
striking faults, with some localized occurrences of strike-slip displacement on northwest- or 
northeast-striking planes at shallow depths.  The contemporary state of stress within the plateau 
is characterized by approximately northeast-trending extension (Wong and Humphrey, 1989). 
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3.0 SEISMICITY 


3.1 Earthquake Catalogs  
This seismic hazard analysis for the site included a review of historic earthquakes which have 
occurred within 200 miles of the site.  Catalogs from the USGS NSHMP for the Western United 
States (WUS) and Central and Eastern United States (CEUS) (Mueller et al., 1997) were used. 
These catalogs, compiled by the USGS for their study, included removal of duplicate events as 
well as aftershocks and foreshocks related to the primary earthquake events in order to obtain a 
catalog of independent events.  The database includes historical seismic events over the period 
from 1787 through December 2001.  The WUS and CEUS catalogs were supplemented with 
events occurring between January 2002 and September 2007 by searching the National 
Earthquake Information Center (NEIC) database, also maintained by the USGS.  This 
supplemental search resulted in three additional earthquakes. The catalog searches were 
limited to events with moment magnitude (Mw) greater than or equal to 4.0.  A total of 114 
events are included in the record.  Earthquake activity is relatively diffuse and generally of small 
magnitudes, as shown in Figure 1.  The earthquakes are tabulated in Attachment B.1.   
 
The largest event is estimated in the WUS catalog to have an Mw of 6.5.  This event occurred 
near Richfield, Utah on November 14, 1901.  The epicenter is approximately 105 miles 
northwest of the site, within the Intermountain seismic belt (ISB), a seismically active zone 
between the western border of the Colorado Plateau, and the Basin and Range physiographic 
province.   


 
The event closest to the site had an epicenter about 20 miles southeast of the site.  This 
earthquake, which occurred on August 22, 1986, had an Mw of 4.0.  As discussed in Wong and 
Humphrey (1989), this event is the largest earthquake known to have occurred in southeastern 
Utah.  The focal mechanism for the earthquake exhibited normal faulting on northwest-striking 
fault planes. 
 
In addition to the evaluation of significant earthquakes (Mw>4) as described above, a search of 
low magnitude events (Mw>2.4) within 80 miles of the site was also conducted using the NEIC 
database.  These events are shown in Figure 2 and are tabulated in Attachment B.2. 
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4.0 SEISMIC HAZARD ANALYSIS  


Seismic hazard analyses are typically conducted using one of two methods: (1) deterministic 
analysis or (2) probabilistic analysis. In the deterministic analyses, the ground motions from the 
maximum credible earthquake (MCE) associated with capable faults are attenuated to the site.  
A capable fault is defined by the United States Nuclear Regulatory Commission (NRC), in 
Appendix A to Part 100—Seismic and geologic siting criteria for Nuclear Power Plants, as a 
fault that has exhibited one or more of the following characteristics: 1) movement at or near the 
ground surface at least once within the past 35,000 years, or movement of a recurring nature 
within the past 500,000 years; 2) macroseismicity (magnitude 3.5 or greater) determined with 
instruments of sufficient precision to demonstrate a direct relationship with the fault; or 3) a 
structural relationship to a capable fault such that movement on one fault could be reasonably 
expected to cause movement on the other.  The ground motions from the MCE associated with 
the fault are attenuated to the site using established attenuation equations.  In deterministic 
analyses, typically median plus one sigma ground motions are reported. 
 
Background, or floating, earthquakes are typically evaluated deterministically by placing the 
largest earthquake that can be assumed to occur unassociated with a known fault at a distance 
of 15 km from the site.  In areas of low seismic activity, deterministic analyses tend to 
significantly overestimate ground accelerations.   
 
In probabilistic analyses, ground motions and the associated probability of exceedance are 
estimated in order for the amount of risk associated with the design ground motion to be 
evaluated.  As specified by the U.S. Environmental Protection Agency (EPA) Promulgated 
Standards for Remedial Actions at Inactive Uranium Processing Sites (40 CFR 192), the 
controls of residual radioactive material are to be effective for up to 1,000 years, to the extent 
reasonably achievable and, in any case, for at least 200 years. For the purpose of the seismic 
hazard evaluation, a 10,000-year return period is adopted for evaluating long-term stability of 
the facility.  The probability that the 10,000-year event will be exceeded within a 200- to 1,000-
year design life is between 2 and 10 percent.  This is consistent with the International Building 
Code (IBC, 2006) which specifies designing for ground motions associated with a 2 percent 
probability of exceedance in a 50-year design life, or a return period of approximately 2,500 
years.  Similarly, a 2,500-year return period is appropriate during operational conditions, 
considering a design life of 50 years.    
 
Seismic hazard analysis was performed using software EZ-FRISK, version 7.25 (Risk 
Engineering, Inc, 2008). 
 
4.1 Seismic Sources 
 
4.1.1 Active Faults 
 
Quaternary faults were identified using the USGS Quaternary Fault and Fold database (USGS 
et al. 2006). Faults within 200 miles of the site are shown in Figure 1.  A tabulated list of the 
faults is included in Attachment C.1.  NRC documentation in 10 CFR Appendix A to Part 40 and 
10 CFR Appendix A to Part 100 gives specific criteria for faults that should be considered as 
follows: 
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Table 1   Minimum Criteria for Considering Faults (NRC 10 CFR Part 100, Appendix A) 


Distance from site 
(miles)     


Minimum length of fault to be 
considered (miles) 


0 to 20                                1 
20 to 50 5 
50 to 100 10 
100 to 150 20 
150 to 200 40 


 
All faults from the Quaternary Fault and Fold database that met these minimum requirements 
were considered as seismic sources for the deterministic seismic hazard analysis.  This is a 
conservative approach, as the definition of a Quaternary fault is movement within the past 1.8 
million years, and the definition of an active fault, as described in Section 4.0, is between 35,000 
and 500,000 years.  The MCE associated with each fault was calculated based on correlations 
between fault length and magnitude, as developed by Wells and Coppersmith (1994).  
 
For the probabilistic analysis, faults that are included in the USGS Quaternary fault and fold 
database and have the potential to produce PGAs of 0.05 g or greater (based on deterministic 
methods) were selected for further evaluation in the probabilistic model.  These criteria resulted 
in the inclusion of the following seven faults:  
 


1) Bright Angel fault system, Fault 1, (2514),  
2) Bright Angel fault system, Fault 2, (2514); 
3) Bright Angel fault system, Fault 3, (2514); 
4) Needles fault zone, (2507); 
5) Shay graben, (2513); 
6) Aquarius and Awapa plateau faults, (2505); and 
7) Thousand Lakes fault (2506). 


 
These faults are shown in Figure 2.  These faults were not considered in the USGS NSHMP 
because their activity in the Quaternary is suspect, or because their movement in the mid to late 
Quaternary did not meet the USGS definition of an active fault.   


 
The three faults of the Bright Angel fault system are included in the hazard analysis due to their 
proximity to the site and potential impacts.  This fault system is classified as Class B in the 
Quaternary fault and fold database (USGS et al, 2006).  The definition of Class B faults is 
geologic evidence that demonstrates the existence of Quaternary deformation, but either (1) the 
fault might not extend deeply enough to be a potential source of significant earthquakes, or (2) 
the currently available geologic evidence is too strong to confidently assign the feature to Class 
C but not strong enough to assign it to Class A.  The fault system is described as an expansive 
area of poorly understood suspected Quaternary faults in the Colorado Plateau.  The faults are 
entirely within bedrock, thus Quaternary deformation can not be proven.  Focal mechanism 
studies by both Brumbaugh (2005) and Wong and Humphrey (1989) indicate that within the 
Colorado Plateau, northwest striking normal faults are compatible with the modern state of 
stress of northeast-trending extension of the plateau, and northeast trending faults tend to not 
be active.  Based on this data, the northeast trending faults of the Bright Angel fault system 
(labeled Fault 1 and 3 on Figure 2) will be assigned a low probability of seismogenic activity 
(0.10).  Although Quaternary deformation has not been proven (USGS et al., 2006) and USGS 
did not consider this fault system to be active in the NSHMP, the northwest-trending Fault 2 will 
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be assigned a higher probability of seismogenic activity of 0.50 because it is oriented favorably 
to the stress field. 


 
The Needles fault zone has been removed from the probabilistic analysis because it is a 
structure resulting from salt movement that does not extend deeper than the evaporites of the 
Paradox Formation and is not considered seismogenic (Wong et al. 1996, Huntoon, 1982).   


 
The Shay Graben faults have been assigned a lower probability of seismogenic activity (0.10) 
due to evidence for late-Quaternary deformation being associated with salt-dissolution collapse 
(Wong et al. 1996, Oviatt, 1988).   


 
Descriptions of the faults (USGS et al. 2006) are included in Attachment D.  Additional 
uncertainties in the fault characteristics are incorporated into the probabilistic analysis by 
representing the possible scenarios with a weight value.  In general, the mean value is given a 
weight of 0.6, with the mean plus or minus one standard deviation values each given a weight of 
0.2.  The parameters used in the probabilistic analysis are described below, and are 
summarized in Attachment C.2. 
 
Fault dips were assumed to vary between 40 and 80 degrees, with a mean value of 60 degrees.  
This is consistent with the NSHMP, which assumes a dip of 60 degrees for most normal faults 
within the western U.S., and with previous seismic hazard analyses in the Colorado Plateau 
(Wong et al., 1996).  Fault depths were assumed to vary between 12 and 20 km, with a mean 
value of 15 km, as is typical in western U.S. (Wong and Chapman, 1990).  Maximum 
magnitudes for the faults were estimated based upon the empirical relationship developed by 
Wells and Coppersmith (1994) for surface rupture length, with an uncertainty of 0.3 
corresponding to the standard error in the Wells and Coppersmith (1994) relationship.  The 
recurrence relationships for the faults were modeled using both Gutenberg-Richter exponential 
and maximum magnitude recurrence models.  The exponential model was given a weight of 0.2 
and the maximum magnitude model was given a weight of 0.8 in the analysis.  Slip rates are 
used to characterize rates of fault activity.  However, very limited data was available regarding 
slip rates, and the USGS fault and fold database categorizes all the 7 considered faults as 
simply having a slip-rate less than 0.2 mm per year.  Slip rates were therefore modeled as being 
between 0.005 and 0.2 mm per year, similar to rates of activity assigned to many faults of 
questionable quaternary activity in the Rio Grande Rift area east of the Colorado Plateau (Wong 
et al., 2004). 
 
4.1.2 Background Event 
Many earthquakes occur that are not associated with a known structure.  These events are 
termed background events, or floating earthquakes.  Evaluation of the background event allows 
for potential low to moderate earthquakes not associated with tectonic structures to contribute to 
the seismic hazard of the site.  The maximum magnitude for these background events within the 
Intermountain U.S. ranges between local magnitude (ML) 6.0 and 6.5 (Woodward-Clyde 1996). 
Larger earthquakes would be expected to leave a detectable surface expression, especially in 
arid to semiarid climates, with slow erosion rates and limited vegetation. In seismically less 
active areas such as the Colorado Plateau, the maximum magnitude associated with a 
background event is assumed to be 6.3, consistent with that used in seismic evaluations 
performed for uranium tailing sites in Green River (DOE 1991a, pg. 26), and Grand Junction 
(DOE 1991b, pg. 71). 
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The hazard from background earthquakes is assessed using two approaches, each given equal 
weight in the probabilistic analysis.  The first approach uses areal source zones and assumes a 
uniformly distributed seismicity within the zone.  The second approach uses gridded seismicity 
which retains a degree of stationarity using 0.1 degree latitude and longitude grid spacing, as 
used by USGS for the NSHMP (Frankel et al. 1996).   


 
The earthquake magnitude and recurrence interval of an areal source zone were assessed by 
looking at the earthquake record within 200 miles of the site, filtered to include only events with 
Mw values equal or greater than 4.0, as described in Section 3.1. The entire 200-mile radius 
circle about the site was evaluated as a source zone with uniformly distributed seismicity.  As 
shown in Figure 1, the NW quadrant of the 200-mile radius circle has a high concentration of 
Quaternary faults and historical earthquake events.  This zone corresponds to the Intermountain 
Seismic Belt (ISB), an area of significant earthquake activity.  Including these events is 
conservative, as the recurrence interval of events in the remaining portion of the circle, including 
around the site, is overestimated.   
 
In computation of background seismicity recurrence, all events know to be associated with faults 
considered in the hazard analysis should be removed from the analysis.  On November 14, 
1901, an earthquake with an estimated Mw of 6.5 occurred in Sevier County at an approximate 
location of 38.7° latitude and -112.1° longitude.  As shown in Figure 2, this location is close to 
several Quaternary faults (Joseph Flats area faults and syncline - 2468, Elsinore fault - 2470, 
Dry Wash fault and syncline - 2496, Annabella graben - 2472, and Sevier fault northern portion - 
2355).  The earthquake record shows a total of 9 earthquakes with Mw equal or greater than 4.0 
in this immediate area.  The Mw 6.5 event has been removed from the background analysis 
since it is likely related to one of these structures, and an event of this magnitude will likely have 
a surface expression.  For conservatism, the other eight events of lesser magnitude have been 
retained in the analysis.   
 
The earthquake recurrence of the source zone was described by the truncated-exponential form 
of the Gutenberg-Richter relationship of log N = a – bM using the maximum likelihood procedure 
by Weichert (1980).  The completeness periods for various magnitudes were estimated by 
Mueller et al. (1997).  Table 2 gives the completeness period dates and the number of 
earthquakes during each period.  Figure 3 shows the temporal distribution of earthquakes within 
the study area, and Figure 4 shows the recurrence curve. 
 


Table 2   Completeness Periods and Event Counts Used in Recurrence Calculations 


Magnitude 
Range (Mw) 


Completeness 
Period  


Number of 
Earthquakes 


4.0-4.9 1/1963 - 8/2007 56 
5.0-5.9 1/1930 - 8/2007 22 
6.0-7.0 1/1850 - 8/2007 1 


 
 
A study by Wong et al. (1996) also evaluated the recurrence of background events within the 
Colorado Plateau.  The areal source zone is the interior portion of the plateau, as shown in 
Figure 1.  The recurrence relationship developed for that study is shown on Figure 4.  The 
relationship developed by Wong et al. (1996) is a robust analysis which limits the source zone to 
that most seismically similar to the project site.  However, the seismicity record goes only 
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through 1994.  Therefore, the recurrence relationship for the 200-mile radius about the site is 
retained in the analysis because it incorporates events through 2007.  The two recurrence 
relationships are evaluated in the hazard analysis with equal weight. 
 
4.2 Attenuation Relations 
Attenuation of ground motions from the location of a seismic event to the site was calculated 
using attenuation relations.  Due to the absence of abundant strong ground motion records, no 
specific attenuation relation exists solely for Utah; thus, several attenuation relations from other 
areas were considered for use at the site.  For the purposes of this study, the following three 
attenuation relationships were used:  Spudich et al. (1999), Abrahamson and Silva (1997), and 
Campbell and Bozorgnia (2007).  The empirical attenuation relations are appropriate for soft 
rock sites in the western U.S.  An important consideration in the selection of appropriate 
attenuation relationships is that the area is located in an extensional tectonic regime where fault 
type is predominately normal.  Spudich et al. (1999) was developed from an extensional 
earthquake database.  Abrahamson and Silva (1997) and Campbell and Bozorgnia (2007) 
include normal faulting factors in the relations.   The hazard was truncated at three standard 
deviations about the median value of each of the three attenuation relationships.  Results from 
each relationship, along with the lognormal mean of the three relations are reported in Table 3.  
 
4.3 Peak Ground Acceleration 
Based on deterministic methods, the median plus one sigma ground motion from the 
background event results in a PGA of 0.24 g.  Seven faults are identified as potentially capable 
of producing site PGA of 0.05 g or greater, and are summarized in Table 3. 
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Table 3   PGA for Significant Faults, Deterministic Analysis 


PGA 
Median (Median plus 1 sigma) 


 
Source Name 


 
ID No. 


Distance 
from Site 


(km) 


 
MCE Spudich 


et al. 
(1999) 


Abrahamson 
and Silva 


(1997) 


Campbell 
and 


Bozorgnia 
(2007) 


Lognormal 
mean 


Background Event --- 15 6.3 0.12 (0.19) 0.20 (0.33) 0.13 (0.23)  0.15 (0.24) 
Bright Angel, Fault 1 2514 9 5.8 0.14 (0.22) 0.20 (0.35) 0.16 (0.28) 0.16 (0.28) 
Bright Angel, Fault 2 2514 13 6.2 0.13 (0.21) 0.21 (0.36) 0.14 (0.25) 0.16 (0.27) 
Bright Angel, Fault 3 2514 35 6.7 0.07 (0.11) 0.10 (0.16) 0.07 (0.12) 0.08 (0.13) 
Needles Fault 2507 60 6.8 0.04 (0.06) 0.06 (0.09) 0.04 (0.07) 0.05 (0.07) 
Thousand Lake Fault 2506 90 7.0 0.03 (0.05) 0.04 (0.07) 0.03 (0.06) 0.03 (0.06) 
Shay graben Fault 2513 88 6.9 0.03 (0.05) 0.04 (0.07) 0.03 (0.06) 0.03 (0.06) 
Aquarius and Awapa 
Fault 2505 89 6.9 0.03 (0.05)  0.04 (0.06) 0.03 (0.05) 0.03 (0.05) 
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As compared to the background event, only the faults of the Bright Angel Fault Zone result in 
PGA values of comparable magnitude.  However, the likelihood of any of these events occurring 
within the design life of the project can only be evaluated by looking at the probabilistic analysis. 
 
Table 4 shows the seismic source contribution to the total mean hazard at a return period of 
10,000 years (or 1x10-4 annual percent exceedance).  The mean PGA is estimated to be 0.18 g.  
The total hazard curve is shown in Figure 5 and the source contribution is shown in Figure 6. As 
shown in Figure 6, at this frequency, the hazard is almost entirely contributed to the background 
event.  Input to the EZ-FRISK analysis is included in Attachment E. 
 


 


Table 4   Hazard Contribution to Total Mean Hazard for 10,000-year Return Period, 
Probabilistic Analysis 


 
Source Name 


 
ID No. 


Distance 
from Site 


(km) 
PGA 


Background Event – 
Ext Gridded --- --- 0.07 


Background Event – 
CO Plateau Int (Wong 
et al. 1996) 


--- --- 0.11 


Background Event – 
200-mile radius about 
site 


--- --- 0.13 


Bright Angel, Fault 1 2514 9 <0.01 
Bright Angel, Fault 2 2514 13 <0.01 
Bright Angel, Fault 3 2514 35 <0.01 
Needles Fault 2507 60 <0.01 
Thousand Lake Fault 2506 90 <0.01 
Shay graben Fault 2513 88 <0.01 
Aquarius and Awapa 
Fault 2505 89 <0.01 


Total Hazard --- --- 0.18 
 


 
 
4.4 Amplification 
Geologic maps of the area (Hackman and Wyant, 1973) indicate that the site is underlain by 
Lower Cretaceous Morrison and Upper Jurassic Summerville formation of sandstones, 
mudstones, and siltstones.  As defined in Campbell and Bozorgnia (2003), the site is 
categorized as a firm rock site, based on underlying geologic unit consisting of pre-Tertiary 
sedimentary rock.  As such, further amplification of ground motions due to underlying soils was 
not considered.  If further investigations indicate that the materials within the upper 30 meters 
are not classified as firm rock, soil amplification should be considered. 
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5.0 RESULTS AND CONCLUSIONS 


Based on the probabilistic analysis, a PGA (at an annual PE of 1x10-4) of 0.18 g should be used 
for long-term seismic stability analyses.  The U.S. Department of Energy (DOE, 1989) 
recommends that a seismic coefficient of two-thirds of the PGA be used to analyze long-term, 
pseudostatic stability analyses.  Therefore, for long-term pseudostatic analyses, a seismic 
coefficient of 0.12 g is recommended.   
 
The value of 0.18 g is lower than the 0.32 g from the USGS 2002 Interactive Deaggragations 
(USGS, 2007a).  It is likely that the majority of the difference is a result of using different 
attenuation relationships.  As discussed in Section 1.2.2, the site is very close to the border 
drawn by USGS between the WUS and CEUS zones.  Because the site lies within the CEUS 
area, the USGS applied attenuation relations developed for the CEUS.  However, using 
attenuation relations that are specific to normal extensional faulting is appropriate for this area 
as supported by Wong and others (e.g. Wong et al. 1996, Halling 2002, Wong et al. 2004). 
 
During operational conditions, designing for an annual PE of 4x10-4, or a 2500-year return 
period would correlate roughly to a 2 percent chance of exceedance in 50 years.  Using this 
criterion, the PGA is 0.10 g and the seismic coefficient is 0.07 g. 
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FIGURE 3 
TEMPORAL DISTRIBUTION OF EARTHQUAKES WITHIN 


200 MILES OF SHOOTARING CANYON SITE
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FIGURE 4 
RECURRENCE CURVES FOR EARTHQUAKES 
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FIGURE 5 
TOTAL SEISMIC HAZARD CURVE 


SHOOTARING CANYON SITE


1.00E-05


1.00E-04


1.00E-03


1.00E-02


1.00E-01


0.0001 0.001 0.01 0.1 1 10


Peak Ground Acceleration (g)


A
nn


ua
l F


re
qu


en
cy


 o
f E


xc
ee


de
nc


e


Mean


Abra-Silva (1997)


Spudich (1999)


Camp-Boz (2007)







April 2008Project No: 181692 


FIGURE 6 
SOURCE CONTRIBUTION TO TOTAL SEISMIC HAZARD 
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ATTACHMENT A 
DEAGGREGATION OF SEISMIC HAZARD FOR PGA 


FROM USGS NATIONAL SEISMIC HAZARDS 
MAPPING PROJECT
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ATTACHMENT B 
EARTHQUAKE EVENTS NEAR SHOOTARING 
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ATTACHMENT B.1 
EARTHQUAKE EVENTS WITH MAGNITUDE GREATER 
OR EQUAL TO 4.0 OCCURRING WITHIN 200 MILES OF 


SHOOTARING CANYON SITE 







Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site


Source: 
Open-File Report 97-464 "Preparation of Earthquake Catalogs for the National Seismic-Hazard Maps: 
Contiguous 48 States" by Charles Mueller, Margaret Hopper, and Arthur Frankel.
Western US Moment Magnitude Catalog


WUS > 4 Mw
BOLD data is more recent than January 1996 


Magnitude 
(Mw)


Longitude 
(degree, 
west)


Latitude 
(degree, 
north)


Depth 
(km) Year Month Day Hour Minute Second Catalog


5.7 -112.522 37.047 0 1887 12 5 15 30 0 DNAG
5.7 -112.114 39.952 0 1900 8 1 7 45 0 DNAG
6.5 -112.083 38.769 0 1901 11 14 4 39 0 DNAG
4.3 -112.639 38.279 0 1902 7 31 7 0 0 DNAG
6.3 -113.52 37.393 0 1902 11 17 19 50 0 DNAG


5 -113.007 38.393 0 1908 4 15 0 0 0 DNAG
5 -112.149 38.682 0 1910 1 10 13 0 0 DNAG


5.7 -111.5 36.5 0 1912 8 18 21 12 0 DNAG
4.3 -113.713 37.572 0 1914 12 14 5 30 0 DNAG


5 -111.655 40.239 0 1915 7 15 22 0 0 DNAG
4.3 -111.781 39.972 0 1916 2 5 6 25 0 DNAG
4.3 -113.573 37.106 0 1920 11 26 0 0 0 DNAG
5.2 -112.1 38.7 0 1921 9 29 14 12 0 USHIS
4.3 -113.233 38.166 0 1923 5 14 12 10 0 DNAG


5 -112.827 37.842 0 1933 1 20 13 10 0 DNAG
5 -112.1 36 0 1935 1 10 8 10 0 DNAG


4.3 -113.5 36.3 0 1936 1 22 3 38 0 SRA
4.3 -112.958 37.25 0 1936 5 9 10 25 0 DNAG
4.7 -113.3 38 0 1936 9 21 6 20 0 USHIS
4.3 -112.433 37.822 0 1937 2 18 4 15 0 DNAG


4 -114 37 0 1938 12 28 4 37 36 DNAG
4 -114.3 37.3 0 1941 5 6 3 11 42 CDMG


4.3 -111.65 39.58 0 1942 6 4 22 4 0 DNAG
5 -113.065 37.682 0 1942 8 30 22 8 0 DNAG
4 -114.1 37.4 0 1943 3 6 20 14 30 SRA


4.3 -112.26 38.58 0 1943 11 3 9 30 0 DNAG
4 -114.25 37.35 0 1943 11 6 3 55 0 CDMG
5 -111.986 38.765 0 1945 11 18 1 15 0 DNAG


4.3 -111.637 39.263 0 1948 11 4 13 18 0 DNAG
4.7 -113.1 37.5 0 1949 11 2 2 29 29 CDMG
4.3 -111.729 40.038 0 1950 5 8 22 35 0 DNAG


5 -111.9 38.5 0 1950 11 18 1 15 0 DNAG
4.3 -111.655 40.239 0 1951 8 12 0 26 0 DNAG
4.3 -111.86 40.396 0 1952 9 28 20 0 0 DNAG
4.3 -111.5 40.5 0 1953 5 24 2 54 29 DNAG
4.3 -112.433 37.822 0 1953 10 22 3 0 0 DNAG
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site


5 -107.3 38 0 1955 8 3 6 39 42 DNAG
5 -111.44 40.341 0 1958 2 13 22 52 0 DNAG


4.3 -111.833 39.711 0 1958 11 28 13 30 39 DNAG
5 -112.5 38 0 1959 2 27 22 19 52 DNAG


5.6 -112.37 36.8 0 1959 7 21 17 39 29 USHIS
5 -111.5 35.5 0 1959 10 13 8 15 0 USHIS
5 -111.66 39.34 0 1961 4 16 5 2 39.3 DNAG


4.3 -114.333 37.667 0 1961 9 26 21 46 20 CDMG
4.7 -107.6 38.2 25 1962 2 5 14 45 51.1 USHIS
4.4 -112.9 37 21 1962 2 15 9 6 45.1 SRA
4.5 -112.4 36.9 26 1962 2 15 7 12 42.9 USHIS
4.5 -112.1 38 33 1962 6 5 22 29 45 USHIS
4.4 -114.2 37.5 0 1962 7 8 15 58 6 CDMG
4.3 -111 40 33 1962 9 7 8 47 19 DNAG


5 -111.91 39.53 7 1963 7 7 19 20 39.6 USHIS
4 -111.19 40.03 7 1963 7 9 20 25 25.8 SRA
4 -111.55 39.1 7 1966 4 23 20 20 53.3 SRA


4.2 -111.85 37.98 7 1966 5 20 13 40 47.9 SRA
5.4 -114.2 37.4 33 1966 9 22 18 57 36.5 USHIS
4.4 -111.6 35.8 34 1966 10 3 16 3 50.9 SRA
4.2 -113.16 38.2 7 1966 10 21 7 13 48.9 SRA
4.2 -112.3 38.8 33 1967 6 22 21 51 29.9 DNAG
4.2 -111.6 36.15 33 1967 9 4 23 27 46.2 SRA
5.6 -112.16 38.54 7 1967 10 4 10 20 12.8 USHIS


4 -112.04 39.27 7 1968 1 16 9 42 52.1 SRA
4 -113.082 38.407 0 1970 3 30 15 15 52.7 DNAG


4.1 -111.72 37.87 7 1970 4 18 10 42 11.5 SRA
4.2 -112.47 38.06 7 1970 5 23 22 55 23.2 SRA
4.1 -113.1 37.8 7 1971 11 10 14 10 23 SRA
4.5 -112.17 38.65 7 1972 1 3 10 20 38.9 USHIS
4.3 -112.07 38.67 7 1972 6 2 3 15 48.2 SRA
4.5 -111.35 40.51 7 1972 10 1 19 42 29.5 USHIS
4.6 -111.97 39.94 5 1980 5 24 10 3 36.3 SRA
4.3 -111.74 40.32 1 1981 2 20 9 13 1.2 USHIS
4.4 -113.3 37.59 1 1981 4 5 5 40 39.7 USHIS
4.3 -111.62 35.17 0 1981 12 6 9 9 20.3 DNAG
4.3 -112.04 38.71 5 1982 5 24 12 13 26.6 USHIS


4 -112.565 38.577 0 1983 12 9 8 58 40.7 SRA
4.6 -112.009 39.236 1 1986 3 24 22 40 23.4 USHIS
5.3 -111.614 38.824 10 1989 1 30 4 6 22.7 USHIS


4 -112.257 35.952 5 1989 3 5 0 40 30.8 PDE
4 -112.355 35.96 5 1992 3 14 5 13 31.6 PDE


4.4 -111.554 38.783 0 1992 6 24 7 31 20.2 PDE
4 -112.219 35.982 5 1992 7 5 18 17 29.9 PDE


5.7 -113.472 37.09 15 1992 9 2 10 26 20.9 PDE
5.3 -112.112 35.611 10 1993 4 29 8 21 0.8 PDE
4.1 -112.327 38.078 5 1994 9 6 3 48 37.6 PDE
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4 -112.223 35.964 5 1995 4 17 8 23 46.2 PDE
4 -113.294 37.416 5 1995 6 8 8 29 16.5 PDE


4.5 -112.467 38.206 5 1998 1 2 7 28 29 PDE
4.1 -112.49 37.97 2 1998 6 18 11 0 40 PDE
4.2 -112.727 38.077 5 1999 10 22 17 51 15.6 PDE


4 -111.53 38.75 2 1999 12 22 8 3 31 PDE
4.1 -112.56 38.73 0 2001 2 23 21 43 50 PDE
4.4 -111.521 38.731 3 2001 7 19 20 15 34 PDE
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site
Source:
Open-File Report 97-464 "Preparation of Earthquake Catalogs for the National Seismic-Hazard Maps: 
Contiguous 48 States" by Charles Mueller, Margaret Hopper, and Arthur Frankel.
Central/Eastern US Bodywave Magnitude Catalog 


CEUS > 4 mb
BOLD data is more recent than January 1996 


Magnitude 
(mb)


Longitude 
(degree, 
west)


Latitude 
(degree, 
north)


Depth 
(km) Year Month Day Hour Minute Second Catalog


5 -107.5 39 0 1944 9 9 4 12 20 DNAG
5 -109.5 35.7 0 1950 1 17 0 51 0 DNAG


5.3 -110.5 40.5 0 1950 1 18 1 55 51 USHIS
4.3 -110.163 38.997 0 1953 7 30 5 45 0 DNAG
5.5 -107.6 38.3 49 1960 10 11 8 5 30.5 USHIS
4.3 -111.22 38.1 7 1963 9 30 9 17 39.3 SRA
4.2 -107.6 38.3 33 1966 9 4 9 52 34.5 SRA
4.4 -107.51 38.98 33 1967 1 12 3 52 6.2 SRA
4.1 -107.86 37.67 33 1967 1 16 9 22 45.9 SRA


4 -108.31 37.92 33 1970 2 3 5 59 35.6 SRA
4 -108.68 38.91 5 1971 11 12 9 30 44.6 SRA


4.1 -108.65 39.27 5 1975 1 30 14 48 40.3 SRA
4.6 -108.212 35.817 0 1976 1 5 6 23 33.9 SNMX
4.2 -108.222 35.748 0 1977 3 5 3 0 55.8 SNMX
4.8 -110.47 40.47 6 1977 9 30 10 19 20.4 USHIS


4 -110.574 37.42 5 1986 8 22 13 26 33.3 SRA
5.4 -110.869 39.128 10 1988 8 14 20 3 3.9 USHIS
4.5 -107.976 38.151 10 1994 9 13 6 1 23 PDE
4.1 -108.925 40.179 5 1995 3 20 12 46 16.3 PDE
4.2 -110.878 39.12 0 1996 1 6 12 55 58.6 PDE
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site
Source:  NEIC Earthquake search


 FILE CREATED:  Mon Sep 17 20:44:04 2007
 Circle Search   Earthquakes=       649
 Circle Center Point Latitude:   37.720N  Longitude:   110.700W
 Radius:     320.000 km
 Catalog Used: PDE
 Data Selection: Historical & Preliminary Data
BOLD data is more recent than January 1996 


Magnitude 
(Mw)


Longitude 
(degree, 
west)


Latitude 
(degree, 
north)


Depth 
(km) Year Month Day Hour Minute Second Catalog


4.6 -111.857 39.516 0 2003 4 17 1 4 19 PDE
4.1 -108.915 38.236 0 2004 11 7 6 54 59 PDE
4.1 -113.305 38.071 7 2007 8 18 13 16 31 PDE-Q
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ATTACHMENT B.2 
EARTHQUAKE EVENTS WITHIN 80 MILES OF 


SHOOTARING CANYON SITE 







Appendix B.2  Earthquake events within 80 miles of Shootaring Canyon Site


Source:  NEIC Earthquake Search Results
U N I T E D  S T A T E S  G E O L O G I C A L  S U R V E Y
E A R T H Q U A K E    D A T A    B A S E


 FILE CREATED:  Wed Mar  5 16:19:19 2008
 Circle Search   Earthquakes=        19
 Circle Center Point Latitude:   37.720N  Longitude:   110.700W
 Radius:     129.000 km
 Catalog Used: PDE
 Data Selection: Historical & Preliminary Data
 Catalog Used: USHIS
 Data Selection: Significant U.S. Earthquakes (USHIS)
 Catalog Used: SRA
 Data Selection: Eastern, Central and Mountain States of U.S. (SRA)


CATALOG 
SOURCE


Date COORDINATES DEPTH
Magnitude 


(Mw)
YEAR MO DA LAT LONG km


SRA 1885 12 17 38.3 -111.5 3.0
SRA 1896 10 14 38.4 -110.7 3.0
SRA 1935 10 6 37.9 -111.4 3.7
SRA 1943 8 14 38.2 -111.4 3.7
SRA 1955 3 27 38.3 -111.3 3.7
SRA 1962 3 16 36.88 -109.72 2.4
USHIS 1962 6 5 38 -112.1 33 4.5
SRA 1962 8 19 38.05 -112.09 7 3.2
SRA 1963 9 30 38.1 -111.22 7 4.3
SRA 1966 5 20 37.98 -111.85 7 4.1
SRA 1967 2 1 37.83 -110.17 7 2.5
SRA 1967 5 8 37.79 -110.17 7 2.7
SRA 1968 2 23 37.6 -110.24 7 2.8
SRA 1968 9 24 38.04 -112.08 7 3.6
SRA 1969 8 19 37.64 -110.65 7 2.6
SRA 1970 4 18 37.87 -111.72 7 3.7
SRA 1972 7 13 37.56 -111.94 7 2.9
SRA 1976 11 19 38.66 -111.35 7 2.5
SRA 1976 12 28 38.35 -111.17 7 2.5
SRA 1977 8 12 36.79 -110.92 7 2.6
SRA 1977 9 21 37.11 -111.54 7 2.7
SRA 1977 11 29 36.82 -110.99 7 3.0
SRA 1979 4 30 37.88 -111.02 7 3.8







SRA 1979 10 23 37.89 -110.93 7 3.5
SRA 1981 4 9 37.72 -110.54 2 2.7
SRA 1981 5 29 36.83 -110.37 1 3.0
SRA 1981 9 10 37.5 -110.56 2 3.1
SRA 1982 4 17 38.22 -111.3 9 3.0
SRA 1982 8 25 38.01 -111.64 7 2.7
SRA 1983 1 27 37.778 -110.674 7 3.3
PDE 1983 5 3 38.288 -110.592 7 3.0
PDE 1983 8 4 37.556 -110.409 7 2.7
SRA 1983 12 15 37.575 -110.51 3 2.8
PDE 1986 5 14 37.429 -110.561 5 3.2
PDE 1986 8 22 37.42 -110.574 5 4.0
SRA 1986 11 7 37.43 -110.297 1 3.0
PDE 1988 8 8 37.894 -111.23 15 2.8
PDE 1991 1 26 37.681 -111.429 9 3.3
PDE 1991 6 25 37.209 -110.358 1 3.0
PDE 1997 10 20 37.834 -111.879 10 3.1
PDE 1998 3 29 38.25 -111.35 3 3.2
PDE 2002 9 22 36.78 -111.31 1 2.9
PDE 2002 9 26 37.41 -110.53 3 3.0
PDE 2003 4 17 39.516 -111.857 0 4.4
PDE 2003 7 8 36.95 -111.79 6 3.3
PDE 2003 11 7 36.96 -111.77 9 3.1
PDE 2003 12 29 38.324 -110.56 4 2.9
PDE 2005 4 8 37.593 -111.066 6 2.8
PDE 2005 8 20 37.89 -111.77 0 3.2







 


 


 
 
 
 
 
 
 
 
 
 
 
 


ATTACHMENT C 
QUATERNARY FAULTS AND FOLDS WITHIN 200 


MILES OF SHOOTARING CANYON SITE 







 


 


 
 
 
 
 
 
 
 
 
 
 
 


ATTACHMENT C.1 
DETERMINISTIC CHARACTERISTICS 







Appendix C.1:  Quaternary faults and folds within 200 miles of Shootaring Canyon site - Deterministic Characteristics


Mean
Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD


Random Earthquake 15 6.3 0.12 0.19 0.20 0.33 0.14 0.23 0.13 0.23 0.15 0.24
Fault 1, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 4.0 N 9 5.8 0.13 0.22 0.20 0.35 0.17 0.28 0.16 0.28 0.16 0.28
Fault 2, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 10.0 N 13 6.2 0.13 0.21 0.21 0.36 0.16 0.25 0.14 0.25 0.16 0.27
Fault 3, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 23.0 N 35 6.7 0.07 0.10 0.10 0.16 0.08 0.12 0.07 0.12 0.08 0.13
Needles fault zone (Class B) 2507 Class B <0.2 28.5 60 6.8 0.04 0.06 0.06 0.09 0.05 0.07 0.04 0.07 0.05 0.07
Thousand Lake fault 2506 <750,000 <0.2 48.3 90 7.0 0.03 0.05 0.04 0.07 0.04 0.06 0.03 0.06 0.03 0.06
Shay graben faults (Class B) 2513 Class B <0.2 39.5 88 6.9 0.03 0.05 0.04 0.07 0.03 0.05 0.03 0.06 0.03 0.06
Aquarius and Awapa Plateaus faults 2505 <1,600,000 <0.2 35.7 89 6.9 0.03 0.05 0.04 0.06 0.03 0.05 0.03 0.05 0.03 0.05
Paunsaugunt fault 2504 <1,600,000 <0.2 44.1 114 7.0 0.02 0.04 0.03 0.05 0.03 0.04 0.03 0.04
Sevier/Toroweap fault zone, Sevier section 997a <130,000 0.2-1 88.7 142 7.3 0.02 0.04 0.03 0.05 0.03 0.04 0.03 0.04
Moab fault and Spanish Valley faults (Class B) 2476 Class B <0.2 72.4 N 137 7.2 0.02 0.03 0.03 0.05 0.03 0.04 0.03 0.04
West Kaibab fault system 994 <1,600,000 <0.2 82.9 N 152 7.3 0.02 0.03 0.03 0.05 0.03 0.04 0.03 0.04
Wasatch monocline (Class B) 2450 <1,600,000 <0.2 103.5 164 7.4 0.02 0.03 0.03 0.05 0.03 0.04 0.02 0.04
Joes Valley fault zone, west fault 2453 <15,000 0.2-1 57.2 137 7.1 0.02 0.03 0.03 0.05 0.02 0.04 0.02 0.04
Southern Joes Valley fault zone 2456 <750,000 <0.2 47.2 137 7.0 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Central Kaibab fault system 993 <1,600,000 <0.2 71.5 N 157 7.2 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Salt and Cache Valleys faults (Class B) 2474 Class B <0.2 57.9 N 147 7.1 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Lisbon Valley fault zone (Class B) 2511 <1,600,000 <0.2 37.5 134 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier fault 2355 <1,600,000 <0.2 41.3 N 139 7.0 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier Valley-Marysvale-Circleville area faults 2500 <750,000 <0.2 34.9 137 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Ten Mile graben faults (Class B) 2473 Class B <0.2 34.6 N 137 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Joes Valley fault zone, east fault 2455 <15,000 0.2-1 56.6 159 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Markagunt Plateau faults (Class B) 2535 <750,000 <0.2 56.4 162 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Paradox Valley graben (Class B) 2286 <1,600,000 <0.2 56.4 N 162 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier/Toroweap fault zone, northern Toroweap 
section 997b <130,000 <0.2 80.9 182 7.3 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Eminence fault zone 992 <1,600,000 <0.2 36.0 155 6.9 0.02 0.03 0.02 0.04 0.02 0.03 0.02 0.03
Price River area faults (Class B) 2457 <1,600,000 <0.2 50.9 N 174 7.1 0.02 0.02 0.02 0.04 0.02 0.03 0.02 0.03
Bright Angel fault zone 991 <1,600,000 <0.2 66.0 N 193 7.2 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Sevier Valley faults and folds (Class B) 2537 <130,000 <0.2 23.6 145 6.7 0.02 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Big Gypsum Valley graben (Class B) 2288 Class B <0.2 33.1 160 6.8 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Valley Mountains monocline (Class B) 2449 <1,600,000 <0.2 38.6 174 6.9 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Ryan Creek fault zone 2263 <1,600,000 <0.2 39.5 N 181 6.9 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03


PGA 
Spudich et al. 
(1999) for rock 


sites


Abrahamson 
and Silva 
(1997) for 


normal faults


Campbell and 
Bozorgnia 


(2003) 
corrected


Lognormal 
Mean


Campbell and 
Bozorgnia 


(2007)


Fault 
Type


MCE2 Distance 
from site to 


surface 
trace of 


fault, (km)


Name of Fault ID 
Number


Age of Most 
Recent 


Prehistoric 
Deformation 


(ya)1


Slip-rate 
(mm/yr)


Fault 
Length 
(km)
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Appendix C.1:  Quaternary faults and folds within 200 miles of Shootaring Canyon site - Deterministic Characteristics


Mean
Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD Mean


Mean 
+1SD


PGA 
Spudich et al. 
(1999) for rock 


sites


Abrahamson 
and Silva 
(1997) for 


normal faults


Campbell and 
Bozorgnia 


(2003) 
corrected


Lognormal 
Mean


Campbell and 
Bozorgnia 


(2007)


Fault 
Type


MCE2 Distance 
from site to 


surface 
trace of 


fault, (km)


Name of Fault ID 
Number


Age of Most 
Recent 


Prehistoric 
Deformation 


(ya)1


Slip-rate 
(mm/yr)


Fault 
Length 
(km)


Tushar Mountains (east side) fault 2501 <1,600,000 <0.2 18.5 148 6.5 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Beaver Basin faults, eastern margin faults 2492a <15,000 <0.2 34.2 175 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Beaver Basin faults, intrabasin faults 2492b <15,000 <0.2 38.9 184 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Joes Valley fault zone, intragraben faults 2454 <15,000 <0.2 34.0 181 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
Unnamed faults east of Atkinson Masa 2269 <1,600,000 <0.2 41.1 N 194 7.0 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
Gunnison fault 2445 <15,000 <0.2 42.0 N 197 7.0 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
White Mountain area faults 2451 <1,600,000 <0.2 16.4 157 6.5 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Main Street fault zone 1002 <130,000 <0.2 87.3 N 266 7.3 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Mineral Mountains (west side) faults 2489 <15,000 <0.2 36.6 203 6.9 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Clear Lake fault zone (Class B) 2436 <15,000 <0.2 35.5 215 6.9 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02


Hurricane fault zone, Anderson Junction section 998c <15,000 0.2-1 42.2 233 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Wasatch fault zone, Nephi section 2351h <15,000 1-5 43.1 240 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
San Francisco Mountains (west side) fault 2486 <750,000 <0.2 41.4 238 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Cricket Mountains (west side) fault 2460 <15,000 <0.2 41.0 238 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Wah Wah Mountains (south end near Lund) 
fault 2485 <130,000 <0.2 40.2 239 6.9 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02
Hurricane fault zone, southern section 998f <1,600,000 <0.2 66.6 N 282 7.2 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
1 ya = years ago
2 Wells and Coppersmith, 1994
Class B=Geologic evidence demonstrates the existence of Quaternary deformation, but either (1) the fault might not extend deeply enough to be a potential source
of significant earthquakes, or (2) the currently available geologic evidence is too strong to confidently assign the feature to Class C but not strong enough to assign it to Class A.
Fault Type: N=normal, R=reverse
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ATTACHMENT C.2 
PROBABILISTIC CHARACTERISTICS 







Appendix C.2:  Quaternary faults and folds capable of generating 0.05 g or greater at Shootaring Canyon site  - Probabilistic Characteristics


Fault 1, Bright Angel Fault Zone (Class B) 2514 Class B 0.1


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


5.8 (0.6)  
5.5 (0.2)  
6.1 (0.2)


Fault 2, Bright Angel Fault Zone (Class B) 2514 Class B 0.5


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


6.2 (0.6)   
6.5 (0.2)   
5.9 (0.2)


Fault 3, Bright Angel Fault Zone (Class B) 2514 Class B 0.1


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


6.7 (0.6)   
7.0 (0.2)   
6.4 (0.2)


Needles fault zone (Class B) 2507 Class B 0


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


6.8 (0.6)   
7.1 (0.2)   
6.5 (0.2)


Thousand Lake fault 2506 <750,000 1


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


7.0 (0.6)   
7.3 (0.2)   
6.7 (0.2)


Shay graben faults (Class B) 2513 Class B 0.1


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


6.9 (0.6)   
7.2 (0.2)   
6.6 (0.2)


Aquarius and Awapa Plateaus faults 2505 <1,600,000 1


60 (0.6)     
40 (0.2)     
80 (0.2)


15 (0.6)      
12 (0.2)      
20 (0.2)


0.02 (0.6) 
0.2 (0.2) 


0.005 (0.2)


6.9 (0.6)   
7.2 (0.2)   
6.6 (0.2)


Dip  2 


(degrees)
Maximum 


Seismogenic 
Depth 2 (km)


MCE2,3 Rate of 
Activity 


(mm/yr) 2


Probability 
of Activity


Name of Fault ID 
Number


Age of Most 
Recent 


Prehistoric 
Deformation 


(ya)1


1 ya = years ago
2 Number in parentheses represents weights for each parameter
3 Wells and Coppersmith, 1994
Class B=Geologic evidence demonstrates the existence of Quaternary deformation, but either (1) the fault might not extend deeply 
enough to be a potential source of significant earthquakes, or (2) the currently available geologic evidence is too strong to confidently 
assign the feature to Class C but not strong enough to assign it to Class A.  
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ATTACHMENT D 
DESCRIPTION OF FAULTS WITHIN PROJECT AREA, 


FROM USGS ET AL. 2006 























































 


 


 
 
 
 
 
 
 
 
 
 
 
 


ATTACHMENT E 
EZ-FRISK SOFTWARE INPUT 


 
 
 







                 *********************************************** 
                 *****               EZ-FRISK              ***** 
                 ***** SEISMIC HAZARD ANALYSIS DEFINITION  ***** 
                 *****       RISK ENGINEERING, INC.        ***** 
                 *****          BOULDER, CO  USA           ***** 
                 *********************************************** 
 
PROGRAM VERSION 
  EZ-FRISK 7.25  
 
ANALYSIS TITLE: 
  Seismic Hazard Analysis Round Three Interrogatory 
 
ANALYSIS TYPE:   
  Single Site Analysis 
 
SITE COORDINATES  
  Latitude 37.72 
  Longitude -110.7 
 
HAZARD DEAGGREGATION 
  Status: ON 
  Period: PGA 
  Amplitude: 0.21 
  Bin Configuration  
    Magnitude  
      Scale:         Moment Magnitude 
      Lowest Value:  5 Mw 
      Highest Value: 9 Mw 
      Bin Size:      0.1 
    Distance 
      Lowest Value:  0 km 
      Highest Value: 102.5 km 
      Bin Size:      2.5 km 
    Epsilon 
      Lowest Value:  -2.2 
      Highest Value: 4.2 
      Bin Size:      0.2 
 
SOIL AMPLIFICATION 
  Method: Do not use soil amplification 
 
ATTENUATION EQUATION SITE PARAMETERS 
  Vs30 (m/s): 760 
  Z25 (km): 0 
 
AMPLITUDES - Acceleration (g) 
  0.0001 
  0.001 
  0.01 
  0.02 
  0.05 
  0.07 
  0.1 
  0.2 
  0.21 
  0.3 
  0.4 
  0.5 
  0.7 
  1 
  2 
  3 
 
PERIODS (s)  
  PGA 
  5.e-002 
  0.1 
  0.2 
  0.3 
  0.4 







  0.5 
  0.75 
  1. 
  2. 
  3. 
  4. 
 
DETERMINISTIC FRACTILES 
 
PLOTTING PARAMETERS 
  Period at which to plot PGA: 0.0001 
 
CALCULATIONAL PARAMETERS 
  Fault Seismic Sources - 
    Down dip integration increment       :   1 km 
    Horizontal integration increment     :   1 km 
    Number rupture length per EarthQuake :   4 
    Include near-source directivity      :   NO 
  Area Seismic Sources - 
    Maximum inclusion distance           :   1000 km  
    Vertical integration increment       :   3 km  
    Number of rupture azimuths           :   3 
    Minimum epicentral distance step     :   0.5 km  
    Maximum epicentral distance step     :   10 km  
  Background Seismic Sources - 
    Maximum inclusion distance            :   400 km  
    Default number of rupture azimuths    :   10 
    Maximum distance for default azimuths :   20 km  
    Minimum distance for one azimuth      :   70 
  All Seismic Sources - 
    Magnitude integration step           :   0.1 M  
    Apply magnitude scaling              :   NO 
 
ATTENUATION EQUATIONS 
 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Abrahamson-Silva 1997 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Abrahamson-Silva 1997 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
  Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-attendb 
  Base: Campbell-Bozorgnia 2008 NGA 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Spudich 1999 Rock USGS 2002 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Spudich 1997/99 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Horizontal Distance To Rupture 
 
SEISMIC SOURCES 
 
Name: Bright Angel Fault Zone - Fault 1 







Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 5.8 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.7529  -110.6010 
    37.7824  -110.5760 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Bright Angel Fault Zone - Fault 2 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.50000000 
Deterministic Magnitude: 6.2 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 







Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.7711  -110.4590 
    37.6928  -110.5040 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Bright Angel Fault Zone - Fault 3 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 6.7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
         120       120         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  1.000e-001  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 







           Normal  0.200000        Slip  1.000e-001  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.3762  -110.4140 
    37.6652  -110.2590 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Needles 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.00000000 
Deterministic Magnitude: 6.8 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 







    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1900  -109.8600 
    38.0400  -110.1600 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Shay graben 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
         120       120         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  1.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  1.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0400  -109.2800 
    37.9100  -109.7200 
 
Attenuation Equations for Source: 







  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Ext Gridded 
Region: WUS - USGS2002 Bkgd 
Category: Gridded Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Regions\USGS 2002 v210\Files\Background Data\usgs2002.xml-gridSsDb 
Magnitude Scale: Moment Magnitude 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 







Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 







Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.03990000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 







      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.36000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 







          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 







    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 80_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 







******************************************* 
 
Name: Aquarius and Awapa plateau 80_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 80_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 







        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 







           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 







    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 







    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_15 
Region: Utah 
Category: Fault Seismic Source 







Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.36000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        20 
 
Magnitude Recurrence Distributions: 







        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 







           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 







    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 







  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: 200-mile radius circle around Shootaring 
Region: Utah 
Category: Area Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-areadb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.25 
Minimum Depth: 3 km 
Maximum Depth: 20 km 
 
Boundary Coordinates: 
  Latitude   Longitude 
  -109.6290    40.4976 
  -109.5150    40.4693 
  -108.4690    40.0373 
  -107.6650    39.3720 
  -107.1800    38.5446 
  -107.0530    37.6406 
  -107.2820    36.7494 
  -107.8350    35.9565 
  -108.2390    35.6021 
  -108.6510    35.3360 
  -109.4470    35.0011 
  -110.7480    34.8185 
  -111.8400    34.9685 
  -112.8290    35.3814 
  -113.6260    36.0196 
  -114.1520    36.8545 
  -114.3510    37.7207 
  -114.1920    38.6220 
  -113.6760    39.4386 
  -112.8470    40.0860 
  -111.7850    40.4946 
  -109.6290    40.4976 
 
Magnitude Recurrence Distribution: 
  Minimum Magnitude: 4 Mw 
  Maximum Magnitude: 6.3 Mw 
  Activity Rate: 1.55 
  Beta: 1.96 
  Al: -4 
  Bl: 0 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Wong et al. 1996 
Region: Utah 
Category: Area Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-areadb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.25 
Minimum Depth: 3 km 
Maximum Depth: 20 km 
 
Boundary Coordinates: 
  Latitude   Longitude 
  -112.0000    39.4000 







  -108.6000    39.4000 
  -108.6000    35.2000 
  -112.0000    35.2000 
  -112.0000    39.4000 
 
Magnitude Recurrence Distribution: 
  Minimum Magnitude: 3 Mw 
  Maximum Magnitude: 6 Mw 
  Activity Rate: 1.83 
  Beta: 2.12 
  Al: -4 
  Bl: 0 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Echo File Creation Time: 09:55:42 Monday, March 10, 2008 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C 
FIELD INVESTIGATIONS 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.1 
WOODWARD-CLYDE GEOTECHNICAL INVESTIGATIONS 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.1.1 
LOGS OF BORINGS AND TEST PITS 


WOODWARD-CLYDE CONSULTANTS 1977 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1978D) 















































































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.1.2 
FIELD AND LABORATORY TEST RESULTS 


WOODWARD-CLYDE CONSULTANTS 1977 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1978D) 


 



































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.1.3 
FIELD TEST RESULTS AND BORING AND TEST PIT LOGS 


WOODWARD-CLYDE CONSULTANTS 1979 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1979) 


 











































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.1.4 
LABORATORY TEST RESULTS 


WOODWARD-CLYDE CONSULTANTS 1979 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1979) 


 
 
 
 
 



































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.2 
HYDRO-ENGINEERING GEOTECHNICAL INVESTIGATIONS 







top bottom
Backhoe Pit meas. (in.) meas. (in.) Descriptions
CV4 0 18 tan sand, rocks and clay
CV4 18 30 very fine red sand, hard
DA1 0 39.6 rock, sand and clay
DA1 39.6 48 brown clay w/little green clay
DD4 0 0 gravel @ surface
DD4 0 17 very fine red sand, some rock
DD5 0 12 gravel & red fine sand
DD5 12 17 large rocks & clay
DD6 0 4 rock & red sand
DD6 4 17 red very fine sand
DD7 0 12 gravel & red sand
DD7 12 17 very fine sand
DD8 0 6 tan very fine sand
DD8 6 12 clay, rock and sand
DD9 0 6 tan, very fine sand
DD9 6 12 clay, rock and sand
ED4 0 12 red sand and clay
ED4 12 48 brown clay
OP33 0 15.6 red very fine sand
OP33 15.6 34.8 gray sand ore
OP33 34.8 40.8 tan fine sand
OP33 40.8 46.8 red very fine sand
T7 0 44.4 red very fine sand
T7 44.4 46.8 tails slimes
T7 46.8 rock layer


LITHOLOGIC LOGS
TABLE A-1.  LITHOLOGIC LOGS OF BACKHOE PITS
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top bottom
Drill Holes meas. (in.) meas. (in.) Descriptions
CV1 0 36 tan rock, sand and clay
CV1 36 60 red very fine sand
CV1 60 228 red very fine sand
CV1 228 264 brown clay
CV1 264 324 red very fine
CV2 0 36 tan rock, sand and clay
CV2 36 300 very fine red sand
CV2 300 360 very fine red sand
CV2 360 492 very fine red sand
CV2 492 564 brown clay
CV2 564 588 white very fine sandstone, Entrada
CV2 588 600 red silty, very fine sandstone
CV3 0 30 tan rock, sand and clay
CV3 30 120 red very fine sand, dry
CV3 120 180 red very fine sand w/ little moisture
CV3 180 216 red very fine sand w/ little moisture
CV3 216 258 brown clay, dry
CV3 258 300 red very fine sandstone, Entrada
ED1 0 12 rock, sand and clay
ED1 12 48 red very fine sand
ED1 48 144 tan very fine sand and clay
ED1 144 162 brown clay
ED1 162 180 red very fine sandstone, Entrada
ED3 0 12 rock, sand and clay
ED3 12 53 tan very fine silty sand
ED3 54 72 red very fine sand
ED3 72 102 brown clay
ED3 102 120 red very fine sandstone, Entrada
ND1 0 12 rock, clay and sand
ND1 12 60 tan very fine sand


ND1 60 72
tan & brown very fine sand w/ piece of wood & 
plastic


ND1 72 84 concrete
ND1 84 108 red very fine sand
ND1 108 126 brown clay
ND1 126 144 red very fine sandstone, Entrada
ND2 0 24 rock, clay and sand
ND2 24 84 very fine sand, clays & rocks
ND2 84 120 tan very fine sand, moist
ND2 120 180 brown sand & clay w/ some rock & wood, plastic
ND2 180 240 very fine tan sand
ND2 240 288 very fine tan sand
ND2 288 312 clay
ND3 0 24 rock, sand and clay
ND3 24 48 brown sand & clay w/ some wood
ND3 48 120 tan fine sand
ND3 120 168 tan fine sand


LITHOLOGIC LOGS
TABLE A-2.  LITHOLOGIC LOGS OF DRILL HOLES.  


A - 3
C:\Projects\2005-50\rec plan 12-05\LITH LOGS.pdf


December 2005







top bottom
Drill Holes meas. (in.) meas. (in.) Descriptions


LITHOLOGIC LOGS
TABLE A-2.  LITHOLOGIC LOGS OF DRILL HOLES.  (cont'd.)


ND3 168 180 red very fine sand
ND3 180 204 brown clay
ND3 204 240 red very fine sand, Entrada
ND3 240 white sandstone
T1 0 60 red very fine sand w/some clay
T1 60 90 very fine tan & brown sand w/ some clay
T1 90 108 rock, sand and clay
T1 108 126 red very fine sand
T1 126 162 brown clay
T1 162 174 red very fine sand
T2 0 18 red very fine sand
T2 18 60 tan very fine sand, tails
T2 60 108 tan very fine sand, tails, some slime
T2 108 120 red very fine sand
T2 120 126 brown sand clay
T2 126 168 brown clay
T2 168 180 light brown very fine sand
T3 0 24 red very fine sand
T3 24 60 tan fine sand, tailings
T3 60 96 tan fine sand, tailings w/little moisture
T3 96 204 tan fine sand, tailings w/little moisture
T3 204 216 red very fine sand
T3 216 234 rock and fine sand
T3 234 270 red very fine sand
T3 270 348 brown clay
T3 348 372 red very fine sand, Entrada
T4 0 18 very fine red sand
T4 18 60 tan tailings sand and slimes
T4 60 120 tan tailings sand
T4 120 156 shelby tube
T4 120 192 tan tailings sand
T4 192 216 rock and red very fine sand
T4 216 top of clay
T5 0 24 very fine red sand
T5 24 54 tailings slime
T5 54 66 rock, sand and clay
T5 66 78 red very fine sand
T5 78 clay
T6 0 18 red very fine sand
T6 18 24 tailings slime
T6 24 72 red very fine sand
T6 72 96 gravel, tan sand
T6 96 clay


A - 4
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top bottom
Auger Holes meas. (in.) meas. (in.) Descriptions
C1 0 12 red clay w/ some white mudstone
C1 12 36 red very fine sandstone, Entrada
C10 0 8 red clay w/some fine sand
C10 8 42 red clay w/green clay
C10 42 59 very fine red sand
C11 0 9 very fine sand and clay
C11 9 38 red very fine sand
C12 0 34 red clay w/some green sandy mudstone
C12 34 red very fine sandstone
C13 0 38 red clay w/ 20% green mudstone
C13 38 41 very fine red sand
C2 0 12 red clay w/approx. 20% white mudstone
C2 12 24 red clay w/approx. 20% white mudstone
C2 24 36 red very fine sandstone, Entrada
C3 0 34 red clay w/20% mudstone, little 1-6" rock
C3 34 38 red very fine sandstone, Entrada
C5 0 18 red clay w/little red & white mudstone
C5 18 24 very fine red sandstone, Entrada
C7 0 15 red clay
C7 15 21 very fine gray sandstone
C7 21 33 very fine sandstone
C7 33 66 red clay
C7 66 rock
C8 0 17 red clay
C8 17 20 very fine red sand
C8 20 69 clay, red
C8 69 84 very fine red sandstone
C9 0 7 red clay
C9 7 14 very fine red sand
C9 14 50 red clay w/ some green clay
C9 50 60 very fine red sandstone
D96 0 42 red sand
D96 42 72 red sand
D96 72 102 red sand
D97 0 54 red sand
D97 54 66 red sand
D98 0 18 red sand
D98 18 30 red sand
D98 30 42 red sand
D99 0 42 red sand
D99 42 white sand
NA1 0 5 rock, sand and clay
NA1 5 21 very fine red sand
NA1 21 43 red clay w/little green clay


LITHOLOGIC LOGS
TABLE A-3.  LITHOLOGIC LOGS OF AUGER HOLES.  
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top bottom
Auger Holes meas. (in.) meas. (in.) Descriptions


LITHOLOGIC LOGS
TABLE A-3.  LITHOLOGIC LOGS OF AUGER HOLES.  (cont'd.)


NA1 43 49 red clay and very fine sand
NA1 49 54 very fine red sand
NA1 54 85 red clay
NA1 85 86 red very fine sand, Entrada
NA10 0 6 rock, sand and clay
NA10 6 27 red sand, very fine
NA10 27 75 clay
NA10 75 sand
NA11 0 12 rock, sand and clay
NA11 12 30 red very fine sand
NA11 30 58 brown clay w/little green mudstone
NA11 58 64 red very fine sandstone, Entrada
NA12 0 10 rock, sand and clay
NA12 10 20 very fine red sand
NA12 20 55 purple clay w/ some green clay
NA12 55 60 very fine red sandstone, Entrada
NA13 0 10 rock, clay and sand
NA13 10 21 red very fine sand
NA13 21 38 purple clay w/ some green clay
NA13 38 40 very fine red sandstone, Entrada
NA14 0 1 very fine red sand w/ small gravel
NA14 1 15 red very fine sand
NA14 15 53 brown clay w/ green clay
NA14 53 59 red very fine sandstone, Entrada
NA15 0 15 sand, rock and clay
NA15 15 22 red sand
NA15 22 68 clay
NA15 68 red sand
NA16 0 10 rock, sand and clay
NA16 10 25 red sand
NA16 25 55 clay
NA16 55 red sand
NA17 0 12 rock, sand and clay
NA17 12 23 red sand
NA17 23 48 clay
NA17 48 sand
NA18 0 11 rock, sand and clay
NA18 11 24 red sand
NA18 24 72 clay
NA18 72 sand
NA19 0 6 rock, clay and sand
NA19 6 16 sand
NA19 16 73 clay
NA19 73 sand
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top bottom
Auger Holes meas. (in.) meas. (in.) Descriptions


LITHOLOGIC LOGS
TABLE A-3.  LITHOLOGIC LOGS OF AUGER HOLES.  (cont'd.)


NA2 0 15 sand, rock and clay
NA2 15 27 very fine red sand
NA2 27 42 red clay
NA2 42 47 very fine red sand, Entrada
NA20 0 10 rock, clay and sand
NA20 10 22 sand
NA20 22 44 clay
NA20 44 sand
NA3 0 7 rock, sand and clay
NA3 7 20 very fine sand
NA3 20 71 red clay
NA4 0 11 rock, sand and clay
NA4 11 20 fine red
NA4 20 78 clay
NA4 78 red Entrada
NA5 0 4 rock, sand and clay
NA5 4 16 red fine sand
NA5 16 21 clay
NA5 21 red Entrada
NA6 0 12 rock, sand and clay
NA6 12 25 red sand
NA6 25 65 clay
NA6 65 sand
NA7 0 5 rock, sand and clay
NA7 5 25 red sand, fine
NA7 25 59 clay
NA7 59 sand
NA8 0 6 rock, sand and clay
NA8 6 18 very fine red sand
NA8 18 29 red clay w/ little green clay
NA8 29 34 red clay & sandy green mudstone
NA8 34 37 red very fine sandstone, Entrada
NA9 0 3 sand, rock and clay
NA9 3 14 very fine red sand
NA9 14 53 red clay w/ some green silty clay
NA9 53 60 red very fine sandstone, Entrada
OP31 0 8.4 red very fine sand
OP31 8.4 42 ore sand, hit rock
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top bottom
Auger/Backhoe Pit meas. (in.) meas. (in.) Descriptions


C4 0 60
red clay w/ green & brown mudstone approx. 
15% up to 4" size


C4 60 66 sand and clay
C4 66 72 very fine red sand, Entrada
C6 0 12 red clay dry, some rock
C6 12 36 moist clay, red, some white sandstone
C6 36 58 Entrada sandstone
ED2 0 24 rock, sand and clay
ED2 24 54 tan very fine sand
ED2 54 60 red sand
ED2 60 126 very fine to very coarse sand
ED2 126 142 clay
ED2 142 180 very fine red sandstone, Entrada
NP1 0 12 rock, sand and clay
NP1 12 21 Sand
NP1 21 38 clay
NP1 38 Sand
NP10 0 16 clay, sand and rock
NP10 16 28 Sand
NP10 28 100 clay
NP10 100 Sand
NP11 0 20 sand, rock and clay
NP11 20 31 sand
NP11 31 86 clay
NP11 86 sand
NP2 0 10 rock, sand and clay
NP2 10 32 red very fine sand
NP2 32 66 red clay w/ some white clay
NP2 66 72 red very fine sandstone, Entrada
NP3 0 10 rock, sand and clay
NP3 10 22 red sand
NP3 22 40 clay
NP3 40 red sand
NP4 0 12 rock, clay and sand
NP4 12 19 red sand
NP4 19 69 clay
NP4 69 sand
NP5 0 7 rock, sand and clay
NP5 7 23 Sand
NP5 23 85 clay
NP5 85 sand
NP6 0 12 rock, clay and sand
NP6 12 18 sand
NP6 18 27 rock, clay and sand


LITHOLOGIC LOGS
TABLE A-4.  LITHOLOGIC LOGS OF DRILL OR AUGER HOLE/BACKHOE PITS 
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top bottom
Auger/Backhoe Pit meas. (in.) meas. (in.) Descriptions


LITHOLOGIC LOGS
TABLE A-4.  LITHOLOGIC LOGS OF DRILL OR AUGER HOLE/BACKHOE PITS (cont'd.)


NP6 27 45 Sand
NP6 45 87 clay
NP6 87 Sand
NP7 0 12 rock, clay and sand
NP7 12 22.5 Sand
NP7 22.5 53.5 clay
NP7 53.5 sand
NP8 0 10 clay, rock and sand
NP8 10 27 sand
NP8 27 64 clay
NP8 64 sand
NP9 0 21 clay, rock and sand
NP9 21 37 sand
NP9 37 71 clay
NP9 71 sand
OP32 0 4.8 very fine red sand
OP32 4.8 44.4 ore sand
OP32 44.4 55.2 red very fine sand
WP1 0 12 rock, clay and sand
WP1 12 30 Sand
WP1 30 54 clay
WP1 54 Sand
WP2 0 6 rock and clay
WP2 6 19 Sand
WP2 19 23 rock and clay
WP2 23 38 Sand
WP2 38 82 clay
WP2 82 Sand
WP3 0 6 rock and clay
WP3 6 18 Sand
WP3 18 28.5 rock, clay and sand
WP3 28.5 42.5 Sand
WP3 42.5 72.5 clay
WP3 72.5 Sand
WP4 0 11 rock, clay and sand
WP4 11 21 Sand
WP4 21 69 clay
WP4 69 Sand
WP5 0 14 rock, clay and sand
WP5 14 28 Sand
WP5 28 45 rock, clay and sand
WP5 48 51 Sand
WP5 51 91 clay
WP5 91 Sand
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top bottom
Auger/Backhoe Pit meas. (in.) meas. (in.) Descriptions


LITHOLOGIC LOGS
TABLE A-4.  LITHOLOGIC LOGS OF DRILL OR AUGER HOLE/BACKHOE PITS (cont'd.)


WP6 0 4 rock, clay and sand
WP6 4 14 Sand
WP6 14 28 rock, clay and sand
WP6 28 45 Sand
WP6 45 62.5 clay
WP6 62.5 Sand
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THICKNESS
SAMPLE SITE (FT.)


DS1 1.9


DS2 2.3


RT1 2.1


RT2 2.2


RT3 2.1


RT4 2.0


RT5 2.3


RT6 2.6


RT7 3.6


RT8 3.8


TABLE A-5.  TAILINGS DAM ROCK THICKNESS


A - 11
C:\Projects\2005-50\ rec plan 12-05\LITH LOGS.pdf


December 2005







 


C:\Projects\2005-50\REC PLAN 12-05\appendixes.doc 
December 2005 


APPENDIX B 
 
 
 


GAMMA SURVEY 







 


 


C:\Projects\2005-50\REC PLAN 12-05\appendixes.doc 
December 2005 


B - i


APPENDIX B 


TABLE OF CONTENTS 


Page Number 


B.1 GAMMA Survey .......................................................................................................B-1 
 


TABLES 


B-1 GAMMA Survey .......................................................................................................B-2  







 


 


C:\Projects\2005-50\REC PLAN 12-05\appendixes.doc 
December 2005 


B - 1


B. 1 GAMMA Survey 
 
A gamma survey was conducted to define the areas in the Shootaring mill and tailings area with 
elevated soil concentrations of radionuclides.  Table B-1 of Appendix B presents the gamma 
survey readings.  This table includes the site name, the gamma reading in µR/hr and any location 
information relative to the measurement.  Figures 3-2A and 3-2B show the location of the 
gamma sites for the west and east areas respectively.  Figure 3-2C shows the gamma site 
locations for the east area in the mill area.  The gamma values are posted on Figures 3-3A, 3-3B 
and 3-3C. 
 
Two gamma meters were used to develop the gamma values for the Shootaring site.  The first 
meter was Ludlum model 19 with a serial number of 34944, which was last calibrated on April 
11, 2002.  The second meter that was used is a Ludlum model 12S with a serial number 92512 
and calibrated on May 28, 2002. 
 
Radiation trained personnel did the ground surface gamma survey over two days to identify any 
areas that could have elevated gamma readings.  No action was taken to shield the survey meters 
from shine caused by known gamma sources, such as, ore pile, mill process equipment, buildings 
and tailings depositional area.  Survey meter calibrations are noted on the data sheets.  Gamma 
survey procedure included function checks on the meter before use.  The density of the data was 
determined based on non-uniformity of the data.  For example, when there were rapidly changing 
exposure rates with distance, more data were recorded compared to areas where the exposure 
rates were uniform over large distances.  As a gamma reading was recorded the hand held global 
positioning system (GPS) gave a position which was also recorded along with any notable 
landmarks.  The gamma survey meter was carried at approximately one meter height above the 
ground. 
 
Readings taken below the ground surface were only contact measurements for a qualitative 
determination only.  Readings are used to estimate soil removal depth. 
 


 
 







Gamma Reading
Site Name (uR/hr) Location
A1 5
A10 8
A11 7
A12 8
A13 8
A14 6
A15 7
A16 7
A17 7
A18 6 edge of cover
A19 6 divide
A2 6
A20 6 divide
A21 5 Entrada
A22 5 Entrada
A23 6 Entrada
A24 5 1/16 Bench
A25 6 S33/S34 S250 Entrada
A26 6
A27 6 wind blown
A28 6 wind blown
A29 6 wind blown
A3 7
A30 6 wind blown
A31 7 top pipe drain
A32 7 top drain
A33 7 edge rock
A34 7
A35 7 top drain
A36 7
A37 8 top ridge
A38 7
A39 8 top of drain
A4 7
A40 8
A41 8
A42 8 c. of draw
A43 8
A44 7
A45 7 edge of rock
A46 6 Entrada
A47 8 Entrada
A48 7 edge of rock
A49 7
A5 7
A50 8
A51 9 N edge NP10
A52 10


TABLE B-1.  GAMMA SURVEY 
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


A53 9 top drain
A54 10
A55 8 top drain
A56 8
A57 8
A58 9 edge of rock
A59 10 edge of rock
A6 7
A60 10
A61 10
A62 46
A63 88
A64 165
A65 130 S side NP11
A66 30
A67 9
A68 8
A69 8
A7 7 top drain
A70 8 edge of rock
A71 8 Entrada slope break
A72 7 edge of rock
A73 8
A74 9
A75 11 edge of rock
A76 10
A77 9
A78 9 N side WP1
A79 9
A8 7
A80 9 edge of rock
A81 10 edge of rock
A82 10
A83 10
A84 10 S side WP3
A85 12 edge of rock
A86 11 edge of rock
A87 12
A88 11
A89 11
A9 7
A90 11 edge of rock
A91 17 edge of rock
A92 41
A93 110
A94 12
A95 16 edge of rock
B1 14 edge of clay & rock
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


B10 12 edge of rock
B11 12 edge of rock
B12 12
B13 12
B14 10 edge of clay
B15 9 toe of road
B16 9 toe of road
B17 10 edge of clay
B18 11
B19 11
B2 32
B20 12
B21 10
B22 15 c. of 3 roads
B23 11
B24 12
B25 12
B26 10 auger C1
B27 8
B28 7 center road
B29 7 center road
B3 14
B30 6 center road
B31 6 center road
B32 6 RM2
B33 7 toe slope
B34 7 RM2R
B35 7 toe slope
B36 6
B37 6
B38 8
B39 9 edge of clay
B4 11 edge of clay
B40 11
B41 11
B42 10 ED4
B43 9 center road
B44 10
B45 8 edge of clay
B46 7
B47 7
B48 7 center road
B49 7 toe slope
B5 9 outlet 6' culvert
B50 8 center road
B51 10 center road
B52 11 center road
B53 8 center road
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


B54 10 center road
B55 10 center road
B56 13 center road
B57 11 center road
B58 11 center road
B59 12
B6 9 toe of road
B60 13
B61 15 corner of fence
B62 16 c. of gate
B63 8 fence
B64 10
B65 9
B66 9
B67 9 center road
B68 10 clay 
B69 10 clay, some fine sand
B7 10 edge of clay
B70 9 clay and some fine sand
B71 8 clay and some fine sand
B72 8 road
B73 7
B74 7
B75 6 road
B76 7 road
B77 7 road
B78 6
B79 6
B8 12
B80 6
B81 6
B82 7
B83 6
B84 5
B85 6
B86 5
B87 5
B88 6
B89 7
B9 12
B90 7
B91 8
B92 8
B93 7
B94 7
B95 7
B96 6
B97 11 draw
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


B98 13 draw
C100 8
C101 7
C20 9 c. gate
C21 9 fence
C22 11 fence
C23 11 fence
C24 10 fence bend
C25 11 fence
C26 11 fence
C27 12 fence corner
C28 10 top slope
C29 8 top slope
C30 11 top slope
C31 10 c. road
C32 8
C33 8 top of slope
C34 7 top of slope
C35 8 top of slope
C36 8 cor. Fence
C37 9 fence
C38 7
C39 7
C40 7
C41 8
C42 7 cor. Fence
C43 10 fence
C44 8 fence
C45 7 cor. Fence
C46 7
C47 7
C48 7
C49 9 cor. Fence
C50 8 fence
C51 8 fence toe
C52 9 fence
C53 11 c. gate
C54 10
C55 11
C56 12
C57 14 old pit
C58 17
C59 14
C60 15
C61 17 toe
C62 32 toe
C63 16
C64 14
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


C65 14
C66 24
C67 24
C68 15
C69 14
C70 17
C71 12
C72 12
C73 14
C74 10
C75 8
C76 8
C77 8 cor. shop
C78 10 cor. shop
C79 8
C80 21
C81 28
C82 34 ditch
C83 13
C84 7
C85 7
C86 7
C87 7
C88 9 road
C89 11 concrete
C90 11
C91 7 pond dike
C92 7 pond dike
C93 6 pond dike
C94 7 top slope
C95 7 top slope
C96 6
C97 5
C98 7
C99 7
CV1 110 drill hole
CV2 90 sand cone & drill hole
CV3 105 drill hole
CV4 85 drill hole
CVB2 125 sand cone hole
D1 28 NW CCD & road
D10 12 SE Ammonia Tank 3 ft. from CCD wall
D11 16 SE side CCD
D12 17 S side CCD
D13 18 S side CCD
D14 22 S side CCD
D15 24 S side CCD
D16 25 S side CCD
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


D17 25 S side CCD
D18 24 S side CCD
D19 20 SW side CCD
D2 50 N side CCD center line of road
D20 18 W side CCD
D21 25 W side CCD at tailing line
D22 24 W side CCD at tailing line
D23 22 W side CCD
D24 26 SW mill building
D25 40 W side mill building
D26 22 W side mill building
D27 25 W side mill building
D28 17 W side mill building
D29 27 W side mill building
D3 35 N side CCD & road
D30 16 W side mill building
D31 16 NW side of switch gear room (mill building)
D32 19 NW side of generator & road
D33 21 SW side of generator/transformer
D34 19 W side of generator/transformer
D35 14 NW side of generator/transformer (8 ft)
D36 16 W conveyor (10 ft)
D37 18 W conveyor
D38 17 NW conveyor
D4 25 N side CCD & road
D40 12 N side generator/transformer (10 ft from fence)
D41 13 NW side power house
D42 11 N side power house
D43 11 N side power house
D44 11 NE side change dry
D45 12 E side change dry
D46 12 SE side change dry
D47 16 S side change dry & road
D48 23 NE side 600 area (& road), S side power house
D49 23 N side 600 area & road
D5 18 N side CCD & road
D50 16 N side 600 area & road
D51 15 N side 600 area & road & N side switch gear
D52 15 N side switch gear
D53 21 NE side 600 area, 15 ft from building
D54 35 E side 600 area & large door
D55 100 E side 600 area on pump hose (preg tank?)
D56 40 E side SX & large door
D57 40 E side thickener outside (material in sump)
D58 26 NE side outside thickener
D59 30 E side thickener , 6 ft from sump
D6 15 NE CCD & road
D60 20 E side thickener (tanks), 6 ft from sump
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


D61 15 SE side tank (thickener), 6 ft from sump
D62 11 NE side shop
D63 11 E side shop
D64 12 SE side shop
D65 8 S side of fence (inside mill yard), 30 ft from east side
D66 8 S side of fence, 30 ft inside
D67 7 S side of fence, 30 ft inside
D68 8 S side of lab air conditioner
D69 9 SE side lab, 5 ft from building
D7 14 NE Ammonia Tank & road
D70 7 E. side lab
D71 8 E. side lab
D72 8 NE side lab
D73 8 N side lab
D74 8 N side lab
D75 9 NW side lab
D76 10 W side lab
D77 9 W side lab
D78 9 W side lab
D79 10 SW side lab
D8 12 NE Ammonia across from Tank
D80 8 S side lab
D81 9 S side lab
D82 9 SW side kerosene tank
D83 8 SW side kerosene tank & inside fence
D84 8 NE side kerosene tank & inside fence & NaChloride tank
D85 9 NW side kerosene tank & NaChloride tank
D86 10 NW side NaChlorate tank
D87 10 NE side NaChlorate tank & fence, 10 ft
D88 12 E side of fence (inside yard) across road from outside thickener
D89 11 E side inside fence
D9 11 SE Ammonia across from Tank
D90 10 E side inside fence
D91 10 E side inside fence, across from pump house
D92 10 E side inside fence, across from water tank
D93 11 E side inside fence, across from water tank road
D94 10 E side inside fence
D95 11 E side fence at guard house
D96 28 3.5' N. Pit old lab


D96 8 - 10
3.5' to 6' check gamma every 6", all red sand, no odor or texture change (sand is a 
little damp), contact rock at 7'


D96 8 - 9 check gamma every 6", all red sand, no color change
D97 5 - 8 second old pit, 0 - 4.5' (sidewall)
D97 10 5.5', red sand
D98 8 - 10 1.5' to 2.5 ' 
D98 16 2.5', red color
D98 60 3.5', red color
D99 8 - 9 0' - 3.5', red sand
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


D99 11 3.5', white sand
DD1 7
DD2 8
DD3 7
DD4 12 in pit, gravel @ surface,, 0-1.5' v.f. red sand, some rock
DD5 15 0-1' gravel & red fine sand, 1-1.5' large rocks & cl. Ore
DD6 10 top to bottom, 0-4" rock & red sand, 4"-1.5' red v.f. sand
DD7 (0-6") 16
DD7 (1) 15 0-1' gravel & red sand, 1-1.5' v.f. red sand
DD8 (0-6") 60 tan v.f. sand
DD8 (6-12") 45 clay, rock & sand
DD9 (0-6") 19
DD9 (6-12") 16
E1 12 walk gate
E10 11 NE fuel dike
E11 13
E12 13 fence
E13 24 fence
E14 17
E15 23 toe dike
E16 48
E17 38 NW building
E18 25 Mill Sur. 4
E19 130 near ore
E2 14
E20 34
E21 36 SE side
E22 21
E23 29 NE scale
E24 25 fence cor.
E25 50 fence cor.
E26 34
E27 33 yellow post
E28 28
E29 25
E3 12
E4 9
E5 9 top slope
E6 9 cor building
E7 13 top slope
E8 18
E9 11 SE fuel dike
F1 65 east CVB
F10 12
F11 14
F12 14 sump
F13 10
F14 10
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


F15 14
F16 23
F17 22
F18 14
F19 42
F2 24
F20 17
F21 40 west CVB
F22 12 above WSC/CVB
F23 9
F24 8
F25 11
F26 8
F27 9
F28 8
F29 8
F3 30
F30 8
F31 8
F32 8
F33 9 RM7
F34 9
F35 9
F36 10
F37 9
F38 10
F39 8
F4 18
F40 9
F41 10
F42 8
F43 9
F44 12
F45 8
F46 7.5
F47 9
F48 10
F49 10
F5 34
F50 8
F51 9
F52 14
F53 12 East CB
F54 8 East Road
F55 8
F56 8
F57 8
F58 7
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


F59 7 road
F6 12
F60 10
F61 8
F62 8
F63 7
F64 8
F65 8
F66 8
F67 8
F68 8
F69 7
F7 32
F70 7
F71 8 rock pile
F72 9
F73 8
F74 7
F75 7
F76 6
F77 7
F78 7
F79 8
F8 13
F80 7
F81 6
F82 5
F83 6
F84 10
F85 6
F86 7
F87 6
F88 7
F89 7
F9 14
F90 6
F91 6 SS
F92 6
F93 10
F94 7
F95 7
F96 6
F97 6
F98 6 SS
F99 6 above SS
G1 6
G10 7 draw
G100 19
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


G101 20
G102 11
G103 9
G104 10
G105 19 edge of white depot
G106 18
G107 24
G108 25
G109 16
G11 8 draw
G110 16
G111 17
G112 15
G113 18
G12 8 draw
G13 7 draw
G14 8 split in draw
G15 8 draw
G16 8 draw
G17 8 draw
G18 8 draw
G19 8 draw
G2 6
G20 9 draw
G21 9 draw
G22 10 upst. draw
G23 7 E. 1/16 33 draw
G24 8 draw
G25 8 draw
G26 8 draw
G27 7 draw
G28 7 draw
G29 7 edge draw SS
G3 7
G30 8 draw
G31 7 draw
G32 7 draw SS
G33 7 road
G34 7
G35 8
G36 7 road
G37 7 road
G38 7 road
G39 7
G4 8
G40 7 road
G41 8
G42 7
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


G43 7 road and draw
G44 7
G45 8 road and draw
G46 8 road and draw
G47 9 draw
G48 9 RM8
G49 9 draw
G5 7
G50 12 draw
G51 12 draw
G52 9 5' top SS
G53 10 draw
G54 16 draw
G55 23 draw
G56 12 draw
G57 10 5' above
G58 11 5' above
G59 18 draw
G6 7 Entrada
G60 36 draw
G61 12 1.5' head cut
G62 15
G63 11 edge
G64 9 5' above
G65 8 10' above
G66 16 draw
G67 13 c. draw
G68 30 draw
G69 17 edge
G7 9 c. channel
G70 11 10' above
G71 16 edge
G72 13 edge
G73 14 draw
G74 19
G75 12
G76 10 top slope
G77 9
G78 9 top slope
G79 12 bot. Slope
G8 8 edge SS
G80 11
G81 8 top slope
G82 8 bot. slope
G83 7 bot. slope
G84 8
G85 8
G86 8 power switch
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


G87 8 top slope
G88 10 top point
G89 8 bot. slope
G9 7 edge SS
G90 8 bot. slope
G91 11
G92 10
G93 10
G94 14
G95 13
G96 13
G97 9 top slope
G98 14
G99 18
H1 18
H10 9
H100 42 0-3" sample
H101 (0-6") 31 0-6"
H101 (6-12") 22 6-12"
H102 24 1'-1.5' below rock
H11 7
H12 8 5' above
H13 7 draw
H14 7 draw
H15 7 draw
H16 7 draw
H17 7 draw
H18 7 draw
H19 7 top slope
H2 15 end of pipe
H20 7
H21 8 draw
H22 7 draw
H23 8 draw
H24 8 draw
H25 9 draw
H26 10 draw
H27 10 draw
H28 12
H29 15 toe 4' pile
H3 15
H30 18 toe 4' pile
H31 15 toe 4' pile
H32 16 toe 4' pile
H33 18 toe 4' pile
H34 22 toe 4' pile
H35 16
H36 18
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


H37 18
H38 12 top w sand cover
H39 15
H4 15
H40 10
H41 10 toe 20' pile
H42 10 toe 20' pile
H43 8 toe 20' pile in SS
H44 7 top SS
H45 9
H46 8 start toe dam w. bt.
H47 9
H48 12
H49 14
H5 14
H50 (1) 20 start of deposit 20 in.
H50 (2) 15 5' above a rock
H51 25
H52 (1) 28
H52 (2) 18 5' above sol. to 4'
H53 30
H54 16 rock
H55 11 RM9
H56 22 rock edge
H57 23
H58 19 last sign of acid
H59 12
H6 13
H60 9
H61 (1) 8 edge of large and small rock
H61(2) 8 top edge f. rock
H62 8 top edge f. rock
H63 8 e. edge small rock
H64 8
H65 8
H66 8
H67 8 rock sample
H68 8 rock sample
H69 8 rock sample
H7 13 5' pile
H70 7
H71 8 PZ
H72 7 dust NE cor.
H73 8 dust
H74 7 dust
H75 8 P2
H76 9 upst. Removed H7
H77 8 upst. Removed H7
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


H78 8 PZ
H79 8 closest rock M1
H8 21
H80 8 NW cor. dust
H81 8 SW cor. upst
H82 8 RM
H83 8 RM
H84 8 dust
H85 9 dust
H86 8 dust
H87 7 dust
H88 7 dust
H89 7 dust
H9 10
H90 7 dust
H91 8 SE cor. Dust
H92 7 RM
H93 7 RM
H94 7 PZ
H95 9 sump
H96 7 PZ4
H97 7 draw
H98 7 draw
H99 (0-6") 12 0-6" sample
H99 (6-12") 17 6-12" sample
I1 12 S.W. Office
I10 12
I11 16
I12 11
I13 24
I14 8
I15 8
I16 8
I17 12 center of road
I18 9 l. of road
I19 9
I2 20
I20 8
I21 9
I22 9
I23 10 fence
I24 12
I25 8
I26 8
I27 10
I28 10
I29 11
I3 15
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


I30 12
I31 10
I32 12
I33 11
I34 9 weather stat.
I35 10
I36 12
I37 9
I38 9
I39 10
I4 15
I40 10
I41 12
I42 11
I43 11
I44 12
I45 10
I46 10
I47 11
I48 11
I49 26
I5 14
I50 14
I51 8
I52 8
I53 7
I54 8
I55 7
I56 7
I57 6
I58 6
I59 6
I6 15
I60 7
I61 6
I62 6
I63 6
I64 6
I65 6
I66 6
I67 7
I68 14
I69 12
I7 16
I70 13 light pole
I8 13
I9 15
NC1 (1) 90 0-6" sample
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Gamma Reading
Site Name (uR/hr) Location


TABLE B-1.  GAMMA SURVEY (cont'd.)


NC1 (2) 90 6-12"
NC2 20
NC3 20
NC4 20
NC5 20
NC6 20
OP2 (3.7-4.2') 280
OP2 (4.2-4.6') 170
OP2 (ore) 650
OP3 (1.3-2.9') 600 0-1.3' red v.f. sand, 1.3-2.9' gray sand ore
OP3 (2.9-3.4') 250 tan fine sand, some rock
OP3 (3.4-3.9') 160 red v.f. sand
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APPENDIX C.2.1 
LOGS OF BORINGS AND TEST PITS 


HYDRO-ENGINEERING 2002 FIELD INVESTIGATION 
(HYDRO-ENGINEERING, 2005B) 



























































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.2.2 
LABORATORY TEST RESULTS 


HYDRO-ENGINEERING 2002 FIELD INVESTIGATION 
(HYDRO-ENGINEERING, 2005B) 


 































































































































































































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.2.3 
LABORATORY TEST RESULTS 


HYDRO-ENGINEERING 2005 ANALYSES 
(HYDRO-ENGINEERING, 2005A) 


 
  
 
 







































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3 
TETRA TECH FIELD INVESTIGATION (2008) 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3.1 
TETRA TECH FIELD INVESTIGATION 


MARCH 10-11, 2008 
BOREHOLE LOGS 



























































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3.2 
TETRA TECH FIELD INVESTIGATION 


MARCH 17-19, 2008 
TEST PIT LOGS 







































































































































































































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3.3 
TETRA TECH AUGUST 15-16, SEPTEMBER 3, 2008 TEST PIT LOGS 







































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3.4 
TETRA TECH FIELD INVESTIGATION LABORATORY TESTING 


RESULTS 
 


 
 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C.3.4.1 
CAPSTONE ENTERPRISES WEST, LLC 


LABORATORY TESTING RESULTS 
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APPENDIX C.3.4.2 
TETRA TECH 


LABORATORY TESTING RESULTS 















































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D 
SELECTED APPENDICES FROM HYDRO-ENGINEERING (2005b)  


REGARDING CONTAMINATED SOIL CLEANUP 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D.1 
APPENDIX M, RADIATION SURVEY QUALITY ASSURANCE  


PROJECT PLAN (HYDRO-ENGINEERING, 2005b) 















































































































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D.2 
APPENDIX E, DERIVATION OF SOIL CLEANUP CRITERIA 


 (HYDRO-ENGINEERING, 2005b) 



















































































































































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D.3 
APPENDIX F, NATURAL BACKGROUND CONCENTRATIONS OF 


RADIONUCLIDES IN SOIL (HYDRO-ENGINEERING, 2005b)







































































 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX E 
RESULTS OF SEEPAGE AND SLOPE STABILITY ANALYSES 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX E.1 
TAILINGS STORAGE FACILITY 
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Static Analysis
Figure E.1-2
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Project No: 114-181692


Side Slope
End of Construction
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Project No: 114-181692


Side Slope
End of Construction


Live Load Analysis – 34 kip Axle Load
Figure E.1-4


1.6


Tailings Elevation - Elevation 4422.5 ft


Side Slope 
End of Construction


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg


Live  Load Analysis (34k Axel Load)


(1)


(2)


(3)


Distance, ft (x  1000)
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500 0.550 0.600 0.650 0.700 0.750


E
le


va
tio


n,
 ft


 (x
  1


00
0)


4.100


4.125


4.150


4.175


4.200


4.225


4.250


4.275


4.300


4.325


4.350


4.375


4.400


4.425


4.450







November 2008


P;\\181692 Shootaring Canyon\Design Report\Revised Report September 2008\Figures\Slope Figures.ppt


Project No: 114-181692


Side Slope
End of Construction


Live Load Analysis – Vibratory Compactor on Back of Slope
Figure E.1-5
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Project No: 114-181692


Side Slope
End of Construction


Live Load Analysis – Vibratory Compactor on Front of Slope
Figure E.1-6
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Project No: 114-181692


Side Slope
End of Tailings Deposition


Steady State Seepage Analysis
Figure E.1-7
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Project No: 114-181692


Side Slope
End of Tailings Deposition


Static Analysis
Figure E.1-8
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Project No: 114-181692
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Project No: 114-181692


Side Slope
End of Tailings Deposition


Live Load Analysis – 34 kip Axle Load
Figure E.1-10
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Project No: 114-181692


South Dam
End of Construction


Steady State Seepage Analysis
Figure E.1-11
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Project No: 114-181692


South Dam
End of Construction


Upstream Static Analysis
Figure E.1-12
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Project No: 114-181692


South Dam
End of Construction


Upstream Pseudostatic Analysis
Figure E.1-13
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


South Embankment
End of Construction


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg


Pseudostatic Analysis (0.12g)
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Project No: 114-181692


South Dam
End of Tailings Construction


Upstream Analysis with Live Loads
Figure E.1-14
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg


South Embankment
End of Construction Live Load Analysis (34k Axel Load)
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Project No: 114-181692


South Dam
End of Tailings Construction 
Downstream Static Analysis


Figure E.1-15
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


South Embankment
End of Construction


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


South Dam
End of Tailings Construction 


Downstream Pseudostatic Analysis
Figure E.1-16
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Pseudostatic Analysis (0.12g)
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


South Embankment
End of Construction


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


South Dam
End of Tailings Deposition


Steady State Seepage Analysis
Figure E.1-17
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 11/20/2008


South Embankment
End of Tailings Deposition


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) k = 5e-7 cm/s
(2) Shell (boulders, cobbles, gravels, & sands) k = 0.1 cm/s
(3) Filter (select fine sand) k = 0.77 cm/s
(4) Prepared Foundation (Entrada sandstone) k = 0.01 cm/s
(5) Compacted Clay Blanket (silty, sandy clay) k = 1e-7 cm/s
(6) Gravel Drain:  k = 36.5 cm/s
(7) Tailings k = 5e-5 cm/s
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Project No: 114-181692


South Dam
End of Tailings Deposition


Upstream Static Analysis
Figure E.1-18
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End of Tailings Deposition
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


South Dam
End of Tailings Deposition


Upstream Pseudostatic Analysis
Figure E.1-19
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Pseudostatic Analysis (0.12g)
South Embankment 
End of Tailings Deposition


Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


South Dam
End of Tailings Deposition


Upstream Analysis with Live Loads
Figure E.1-20
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Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


South Embankment
End of Tailings Deposition


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg


Live Load Analysis (34k Axel Load)
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Project No: 114-181692


South Dam
End of Tailings Deposition


Downstream Static Analysis
Figure E.1-21


1.7


2


4 4


1


3


2 3


6


5


6


8


South Embankment
End of Tailings Deposition


Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


South Dam
End of Tailings Deposition


Downstream Pseudostatic Analysis
Figure E.1-22
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South Embankment
End of Tailings Deposition


Pseudostatic Analysis (0.12g)


Crest Elev. = 4,430 ft


File Name: South Embankment Taillings Final HT.gsz
Date: 10/22/2008


Tailings at Elevation 4422.5'


(1) Core (silty, sandy clay) unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(2) Shell (boulders, cobbles, gravels, & sands) unit wt. = 131 pcf, cohesion = 0 psf, phi = 40 deg
(3)Filter (select fine sand (unit wt. = 125 pcf, cohesion = 0 psf, phi = 30 deg
(4) Prepared Foundation (Entrada sandstone) unit wt. = 140 pcf, cohesion = 1000 psf, phi = 45 deg
(5) Compacted Clay Blanket (silty, sandy clay) unit wt. = 122 pcf, cohesion 50 psf, phi = 27 deg
(6) Gravel Drain:  unit wt. = 130 pcf, cohesion = 0 psf, phi = 35 deg
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Project No: 114-181692


Divider Berm
End of Construction


Steady State Seepage Analysis
Figure E.1-23
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Tailings Elev. 4422.5 ft.
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File Name: Divider Berm Final HT ck.gsz
Date: 11/18/2008


Divider Berm


(1) Entrada sandstone  k = 0.01 cm/s
(2) Sand Fill  k = 0.01 cm/s
(3) Clay Layer k = 1e-7 cm/s


End of Construction


Seepage Analysis


Distance, ft
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675


E
le


va
tio


n,
 ft


 (x
  1


00
0)


4.150


4.175


4.200


4.225


4.250


4.275


4.300


4.325


4.350







November 2008


P;\\181692 Shootaring Canyon\Design Report\Revised Report September 2008\Figures\Slope Figures.ppt


Project No: 114-181692


Divider Berm
End of Construction


South Face Static Analysis
Figure E.1-24


1.6


Tailings Elev. 4422.5 ft.


(1)


(2) (3)


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


File Name: Divider Berm Final HT.gsz
Date: 10/22/2008


Divider Berm
End of Construction
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Project No: 114-181692


Divider Berm
End of Construction


South Face Pseudostatic Analysis
Figure E.1-25
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(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


File Name: Divider Berm Final HT.gsz
Date: 10/22/2008


Divider Berm Pseudostatic Analysis (0.12g)


End of Construction
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Project No: 114-181692


Divider Berm
End of Construction


South Face Live Load Analysis – 34 kip Axle Load
Figure E.1-26
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(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm Live Load Analysis (34 kip Axle Load)
End of Construction
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Project No: 114-181692


Divider Berm
End of Construction


Live Load Analysis South Face – Vibratory Compactor on Back of Slope
Figure E.1-27
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


End of Construction
Live  Load Analysis 
Vibratory Compactor
2,065 psf (weight at drum)
Caterpillar CS76XT or similar
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Project No: 114-181692


Divider Berm
End of Construction


Live Load Analysis South Face – Vibratory Compactor on Front of Slope
Figure E.1-28
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Tailings Elev. 4422.5 ft.
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


End of Construction
Live  Load Analysis 
Vibratory Compactor
2,065 psf (weight at drum)
Caterpillar CS76XT or similar
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Project No: 114-181692


Divider Berm
End of Construction


North Face Static Analysis
Figure E.1-29
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File Name: Divider Berm Final HT.gsz
Date: 10/22/2008


Divider Berm
End of Construction


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
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Project No: 114-181692


Divider Berm
End of Construction


North Face Pseudostatic Analysis
Figure E.1-30
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File Name: Divider Berm Final HT.gsz
Date: 10/22/2008


Divider Berm Pseudostatic (0.12g)
End of Construction


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


Distance, ft
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675


E
le


va
tio


n,
 ft


 (x
  1


00
0)


4.250


4.275


4.300


4.325


4.350


4.375


4.400







November 2008


P;\\181692 Shootaring Canyon\Design Report\Revised Report September 2008\Figures\Slope Figures.ppt


Project No: 114-181692


Divider Berm
End of Construction


North Face Analysis with Live Loads – 34 kipAxle Load
Figure E.1-31
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(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm Live Load Analysis (34k Axle Load)


End of Construction
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Project No: 114-181692


Divider Berm
End of Construction


Live Load Analysis North Face – Vibratory Compactor on Back of Slope
Figure E.1-32
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
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Project No: 114-181692


Divider Berm
End of Construction


Live Load Analysis North Face – Vibratory Compactor on Front of Slope
Figure E.1-33
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg


End of Construction
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Vibratory Compactor
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


Steady State Seepage Analysis
Figure E.1-34
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Project No: 114-181692


Divider Berm
End of Tailings Deposition
South Face Static Analysis


Figure E.1-35
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Date: 10/22/2008
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End of Tailings Deposition


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


South Face Pseudostatic Analysis
Figure E.1-36
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End of Tailings Deposition


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


South Face Analysis with Live Loads
Figure E.1-37
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


End of Tailings Deposition
(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg


Live Load Analysis (34k Axel Load)
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


Live Load Analysis South Face – Vibratory Compactor on Back of Slope
Figure E.1-38
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Date: 10/29/2008
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(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg


End of Tailings Deposition
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Vibratory Compactor
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


Live Load Analysis South Face – Vibratory Compactor on Front of Slope
Figure E.1-39


1.2
Tailings Elev. 4422.5 ft.


(1)


(2) (3)


File Name: Divider Berm Final HT.gsz
Date: 10/29/2008
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(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 114-181692


Divider Berm
End of Tailings Deposition
North Face Static Analysis


Figure E.1-40
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Date: 10/22/2008


Divider Berm


End of Tailings Deposition
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(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 0 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


North Face Pseudostatic Analysis
Figure E.1-41
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File Name: Divider Berm Final HT.gsz
Date: 10/22/2008


Divider Berm


Pseudostatic (0.12g)
End of Tailings Deposition


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 114-181692


Divider Berm
End of Tailings Deposition


North Face Analysis with Live Loads
Figure E.1-42
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File Name: Divider Berm Final HT.gsz
Date: 10/27/2008


Divider Berm


End of Tailings Deposition


(1) Sand Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Entrada Sandstone  unit wt = 140 pcf, c = 1000, phi = 45 deg
(3) Clay Layer unit wt. = 122 pcf, cohesion = 50 psf, phi = 27 deg
(4) Tailings unit wt = 100 pcf, c = 0, phi = 10 deg


Live Load Analysis (34k Axle Load)
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PROCESS PONDS 
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


Seepage Analysis 
Figure E.2-1
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


West Face Static Analysis 
Figure E.2-2


1.6
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1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


West Face Pseudostatic Analysis 
Figure E.2-3


1.2
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1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


West Face Static Analysis with Live Loads 
Figure E.2-4


1.5
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Live Load Analysis (34K axel load)


1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


East Face Static Analysis
Figure E.2-5


1.7
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1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


East Face Pseudostatic Analysis
Figure E.2-6


1.2
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1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Construction


East Face Static Analysis with Live Loads
Figure E.2-7


1.7
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Live Load Analysis (34K axel load)
1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Phase I


Seepage Analysis
Figure E.2-8
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Project No: 114-181692


Process Ponds Cross Section A
End of Phase I


West Face Static Analysis 
Figure E.2-9


1.6
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1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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Project No: 114-181692


Process Ponds Cross Section A
End of Phase I


West Face Pseudostatic Analysis 
Figure E.2-10


1.2
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(2)


(1)


(4)


(3)


Pseudostatic Analysis (0.12g)


1) Sand Fill unit wt = 125 pcf, c = 0 psf, phi = 32 deg
2) Bedrock (Entrada Sandstone) unit wt = 140, c = 1000 psf, phi = 45 deg
3) Prepared Foundation (Natural Sands) unit wt = 116 pcf, c = 0 psf, phi = 32 deg
4) Compacted Clay Liner (CCL) unit wt = 122 pcf, c = 0 psf, phi = 27 deg
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APPENDIX F.1 
GoldSim Model 


 
A detailed water and tailings mass balance computer model was developed for the Shootaring Tailings 
Storage Facility (TSF) using the dynamic modeling platform called GoldSim (V. 9.6.  GoldSim 
Technology Group, LLC.  Copyright 1998-2007).  A detailed water balance was also developed for the 
Process Ponds.  This appendix provides a detailed description of the GoldSim model using the water 
balance for the TSF.  The water balance model for the Process Ponds follows the same principles as 
discussed herein for the TSF.   
 
GoldSim is a Windows-based computer program used to simulate engineering systems and is highly 
suited to work with the system variability of a mine site as it is being constructed and/or operated.  The 
model simulates the key inflows and outflows to the system that contribute to changes in pond volume 
during the life of the mill as well as tracking the total volume of solids deposited in each cell. 
 
GoldSim is a powerful and flexible platform for visualizing and numerically simulating physical systems 
such as a water balance.  In a sense, GoldSim is like a “visual spreadsheet” that allows you to visually 
create and manipulate data and equations (See Glossary for a description of the GoldSim building blocks).  
Unlike spreadsheets, however, GoldSim allows you to readily evaluate how a system evolves over time 
and predict future behavior.  This simulation environment is highly graphical and offers an array of built-
in building blocks suited for building a simulation model of the mill system. 
 
The primary building block for a water balance model is called a “Stock”.  This is the model component 
that allows for the storage and release of material.  In this case the tailings cell was represented by as 
individual stock (Figure 1).   
 


Tailings_Pool_Volume_South  
 
Figure 1  GoldSim Stock Component 
 
The rate of change in total volume of water in the stock is dictated by the rate of withdrawal and the rate 
of addiction.  The rate of change in volume in the stock is governed by the equation: 
 


  Q - Q  
dt


d(V)
outin=  


 
Where:   


Qin = flow rate into system (volume/time) 
Qout = flow rate out of system (volume/time) 
V = volume of tailings cell (volume) 
 


Which can be solved in a step-wise fashion by the following equations: 
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 V  =  V  +  (Q - Q ) ti+1 i in out Δ   
 
Thus, the volume contained in the stock at any given time can be calculated based on the rates of inflow 
and outflow and the given time step.  Both a spreadsheet water balance model and a water balance built in 
GoldSim use this same equation to evaluate the change in volume as a function of time.  A spreadsheet 
model is typically set up with each row in the spreadsheet representing point in time defining the inflows 
and outflow to the system.  The final volume is determined by connection back to the prior volume and 
adding summing inflows and outflow at each time stop.  GoldSim works in much the same way.  The 
model’s inflow and outflows would use the same equations and relationships as described in the first row 
of a spreadsheet model.  However, the remaining rows are calculated by setting the model’s start time, 
time step, and a total run time. 
 
GoldSim models can be built in a hierarchical and modular manner by creating and linking together 
subsystems.  The building block for creating a modular based GoldSim model is the container (Figure 2).  
The container shown in Figure 2 from the water balance model contains the components that are used to 
calculate the outflow from the South Cell (i.e. evaporation and entrained water).   
 


Outflows_South  
 
Figure 2  Container where Outflows are Calculated 
 
Opening the “Outflows_South” container reveals the components and relationships used to calculate 
outflow from the South Cell.  Evaporative losses from the impoundment are calculated in the expression 
“Pool_Evaporation” and, as shown in Figure 3, is a function of the pan factor (Pool_Pan_Factor), 
monthly evaporation rate (Current_Evap_Mean), and pond surface area (Total_Pond_Area_South).  (See 
Glossary for a description of the GoldSim building blocks). 


Entrained_Water_Cals_South


XX
Pool_Evaporation


Outflow_Total_South
3.14
16


Pool_Pan_Factor


XX
Total_Pond_Area_South_1


XX
Current_Evap_Mean_1  
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Figure 3  Components included in the Container “Outflows_South” which Calculates System 


Evaporative Losses 
 
By putting the components together one can see how each component of a model is influenced by the 
other components.  As is show in Figure 4, the volume of water in the South Cell is influenced by 
“Outflow_South”, which contains the equations used to calculate the total outflow for the cell, 
“Inflows_South”, which calculates the amount of water inflow to the South Cell.  As is shown one can 
also see which components are influenced by the pond volume such as the “PondArea_South” and other 
components contained in the container “TailsGeometry_South”.  Also shown in this model is that total 
pond area (PondArea_South) is a function of the pond volume (this relationship is defined in the lookup 
table VolumeArea) and the pond volume is a function of Outflow, which in turn is a function of pond 
area.  This circular relationship between components is called a feed back loop and would be expected 
since evaporation is a function of pond area and pond area is a function the total volume in the pond.   
 
 


Outflows_South


Inflows_South


Tailings_Pool_Volume_South


TailsGeometry_South


VolumeArea


XX
PondArea_South


XX
VolumeChange


XX
WaterWellFlow


T


1 τ2 τ3 τ


LastPondVolume


 
Figure 4  Water Balance Sub-model for the South Pond 
 
Another important container in the South Cell water balance model is TailsGeometry_South.  As 
indicated by the name, this component holds the elements necessary to calculate the geometry of the 
tailings as they are being filled (Figure 5).  The container handles the tracking of tails volumes and 
calculates the area and volumes based on the Volume-Elevation and Volume-Area relationships that were 
developed for the model. 
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This Container calculates the Tailings surface area and the Elevations of 
both the Tailings solids and the Pool elevations.


The total volume of saturated tailings = total retained water + 
Total Tailings solids


Two lookup tables are used here:
Volume versus Surface Area
Volume versus Elevation


XX
Cum_Tailings_Volume_South


XX
Total_Tailings_Area_South


dt
Cum_Solids_Deposited_South


TailsVol_VS_SurfaceArea_SCell


dt
CumWaterVolumeRetainedSouth


TailsVol_VS_Elevation_SCell


TailsVolumeSouth


XX
VolumeTailsPlusPondWater_South XX


Tails_Pool_Elevation_South


SurfaceElev_South


XX
Total_Pond_Area_South


 
 
Figure 5  Tailings Geometry Calculations   
 
 
Model Inflows 
 
Tailings Slurry – In the model, tailings slurry is produced at a rate of 63.6 or 42.3 tons/hr over the entire 
life of the mill based on a production rate of 750 or 500 dry tons of ore per day, respectively, over 350 
days per year.  The tailings slurry is 49.2 percent solids by weight with a solids density of 97 lb/ft2.  An 
additional 100,000 cubic yards of existing contaminated soil at the site will be excavated and added to the 
South Cell after it is complete.  The rate of excavation is assumed to be approximately 1,380 yds3/day for 
60 days.  The tailings slurry inflow is represented by the sub-model shown in Figure 6.  Also depicted in 
the Figure 6 is the rate of addition of the contaminated soils excavated and deposited in the South Cell. 
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Figure 6  GoldSim Representation of the Mill 
 
Precipitation – Average monthly rainfall values were used to determine the precipitation contribution to 
the tailings water pool.  In GoldSim this was represented using a lookup table containing monthly 
precipitation values.  Therefore, at each month in the model the lookup table is used to get the 
precipitation rate.  This rate was then applied to the contributing surface area to calculate a flow rate. 
 
Runoff - Precipitation from the mill site can produce runoff which can contribute to the pond size.  The 
Mill Area was assigned a runoff coefficient based on the month and the topography (see Section 8 and 
Appendix G.3).  In GoldSim this was represented by a series of lookup tables and constants representing 
the calculations (Figure 7). 
 


 
 
Figure 7  Runoff Calculations 
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Model Outflows 
 
The outflow from the TSF includes evaporation from the open water surface and water that becomes 
permanently entrained in the tailings mass.  It was assumed in the modeling that any water removed from 
the cell is returned to the cell.  The impoundment will be lined with a double 60 mil HDPE liner, so no 
seepage or deep infiltration losses were incorporated into the water balance model. 
 
Evaporation – Evaporative losses from the water pool were modeled by multiplying the impoundment 
water pool area by the monthly evaporation rate.  The evaporation rates (Table 1) used were estimated 
from the water balance conducted for the Tony M. Mine (Tetra Tech, 2006).  See Appendix E.2 for 
discussion of estimation of the evaporation rates.  This model was discussed in the above text (see Figure 
3). 
 


Table 1  Net Evaporation Rates (in inches) 
Weather Station Location 


Month 
Department 
of Interior Wahweap Page Mexican Hat Moab Piute Dam 


Station Number 29114 26180 425582 425733 426897 


Estimated 
Evap. for 
Tony M 


Mine Site 


Period of Record 1962-1997 
1963-
1981 1958-1993 


1959-
1980 1920-1970  


January 2.54      2.5 
February 2.72      2.7 
March 3.10 4.29 3.58    3.2 
April 4.24 6.39 5.79 5.80 4.53  4.8 
May 5.10 9.26 7.71 8.02 6.59 5.52 7.1 
June 6.89 10.91 9.64 9.84 8.02 7.11 8.8 
July 7.71 11.01 9.36 9.62 8.26 6.56 8.8 
August 8.37 10.05 7.78 7.77 6.77 5.23 7.3 
September 7.47 7.20 5.50 5.67 4.53 4.23 5.0 
October 5.25 4.96 3.00 3.17  2.91 3.1 
November 3.42 2.56 1.13 0.89   2.5 
December 3.31      2.4 
Annual 60.12 66.63 53.49 50.77 38.70 31.55 58.2 


Note:  Evaporation rate data from surrounding weather stations was derived from a Class A pan evaporation data 
using a evaporation pan factor of 0.70. 
 
The surface area was calculated based on a volume versus surface area relationship developed for each of 
the cells.  The total volume of material (solids and water) contained in the cell at any given time was input 
into this relationship to calculate the surface area available for evaporation.  The total volume in the cell 
at each time step was calculated by summing the total solids, the volume of entrained water, and the 
volume of water pool at each point in time. 
 
Entrained Water  – Entrained water is the residual portion of the input water that is assumed to be held 
within the pore spaces of the tailings and is not available as free water.  The model assumes the placed 
tailings remain saturated and that 26 percent of the discharged water is entrained within the solids.  This 
volumetric flow was calculated in the model by multiplying the discharge rate of water to the cell by 26 
percent.   
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Reclaimed Water – It was assumed that 100 percent of the water from the LCS will be run back through 
the mill. 
 
Results 
 
Tailings are discharged into South Cell until the cell is filled to elevation 4422.5 feet, allowing a 
freeboard of 7.5 feet.  A full listing of pond and surface elevations over time is provided in Appendix 
E.3.1, Tables 1A and 1B.   
 
The lifespan of the South Cell is 7.5 years for an ore production rate of 500 tons/day and is 3.8 years for 
an ore production rate of 750 tons/day. 
 
GLOSSARY: 
 
GoldSim Building Blocks 
 
Stock Elements: A class of elements that numerically integrate inputs, and hence are responsible for 
internally generating the dynamic behavior of many systems.  Stocks elements are elements which impart 
inertia and memory to a system. These kinds of elements are responsible for internally generating the 
dynamic behavior of a system. At any point in time in a simulation, the outputs of stock elements are 
computed based on the historical values of their inputs. Mathematically, stocks represent integrals.  This 
element accepts inflow and outflows as a function of time, and stores the change of volume.  
 


 Element Default Symbol Function 


Reservoir 


Tailings_Pool_Volume_South  


Integrates (and conserves) flows 
of materials, allowing for upper 
and lower bounds to be specified. 


Integrator 


dt
Cum_WaterVolRetained_South


Integrates values.  Often used for 
running totals. 


 


Container: A complex model may consist of many hundreds or thousands of individual elements. In 
order to manage, organize and view such a model it is useful (in fact, essential) to create separate sub-
groups or collections of elements. 


Such sub-groups are created in GoldSim by placing elements into Containers.  A Container is simply a 
"box" into which other elements have been placed. In a sense, it is like a directory folder on your 
computer. Containers can be placed inside other Containers, and any number of levels of containment can 
be created. 


Entrained_Water_Cals_South  
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Input elements: Used to create inputs that subsequently define the properties of other elements.  For 
examples the Pool_Pan_Factor is a constant used in the calculation of evaporation and the Time Series 
OldTailsAddtion is a table of data defining the amount of excavated tails added to the South Cell each 
month. 


Element Default Symbol Function 


Data 3.14
16


Pool_Pan_Factor


Defines scalar, vector or matrix 
data. 


Stochastic 


Stochastic1  


Defines uncertain data as 
probability distributions. 


Time Series 


(t)f
OldTailsAddition


Accepts time histories of data and 
converts them to an appropriate 
form for use in the model. 


 
Function elements are elements that manipulate and transform information or material. At any point in 
time in a simulation, the outputs of these elements are computed based on the current values of their 
inputs. 
 
Element Default Symbol Function 


Expression 
XX


VolumeChange  


Defines mathematical or logical expressions. 


Previous 
Value 


T


1 τ2 τ3 τ


LastPondVolume  


Returns the value of its input from the previous model update. 


Extrema 


MaxElevation  


Computes the highest (peak) or lowest (valley) value achieved
by its input. 


Splitter 


FlowSpliter  


Splits an incoming signal into multiple outputs based on
specified fractions. 


Sum 


Outflow_Total_South  


Facilities the addition of multiple values. 
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Element Default Symbol Function 


Lookup 
Table 3.14


16


PercentWaterLossInTails


Defines a one, tow or three dimensional lookup table (response
surface). 


 
 
Events:  Another category of elements allows you to superimpose the occurrence and effects of discrete 
events onto continuously varying systems.  A descrete event was used to initiae when to move the tailings 
discharge line. 


 Element Default Symbol Function 


Timed Event 


7 56


1211
10


8 4


2
1


9 3


StartPhase2  


Generates discrete event signals based on a specified rate of 
occurrence, regularly or according to a specified distribution (i.e.,
randomly). 


Triggered 
Event ?


MoveSpigot  


Generates discrete event signals based on one or more specified
conditions. 


Status 


S_Over4449_Done  


Generates a condition (True/False) in response to particular events or 
specified conditions. 


Discrete 
Change 


S_Over4449  


Generates a discrete change signal (a value) that can subsequently
discretely modify the values of other elements (e.g., Integrators and
Reservoirs).(why a smaller font?) 
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TONY M EVAPORATION POND WATER BALANCE 


MINE DEWATERING AND PHASE 1 EXPANSION 


A Phase 1 water balance for the Tony M Mine evaporation pond is presented in Table A. 


The water balance, which has a projected start date of June 1, 2007, is based on pumping 


an average of 200 gallons per minute (gpm) during the initial two months of operation to 


dewater the existing workings and then pumping at a lower rate to keep up with water 


inflowing into the existing mine entries and advancing faces. The initial rate of water 


inflow (once the mine is fully dewatered) was estimated to be 100 gpm based on historic 


data. The future inflow rate, which is dependent on the formation characteristics and the 


rate of mine expansion, is not known at this time.  


A breached dam is located on the east side of the pond and will be rebuilt. This dam 


blocks the primary west to east drainage through the pond area. The current crest of the 


dam is 4,879 feet; however, the maximum water height will be controlled by a small dike 


in the southwest corner of the pond that has a height of 4,876.


The water balance was calculated up to an elevation of 4874 feet (i.e., five feet of 


freeboard at the dam) and a surface area of approximately 18 acres. Given the pumping 


assumptions described in the first paragraph above and a net annual evaporation rate of 


58 inches, the water balance predicted that the pond would reach the 4,874-foot elevation 


in 31 months. The data and methods used to create the water balance table are described 


below.


Evaporation Pond Capacity: The pond capacity was determined using 2006 


topographical maps accurate to one-foot contour elevations.  The surface area was 


determined for each one-foot elevation increment in the area behind the dam starting at 


4,843 feet. The average area for each one foot interval was then multiplied by one foot 


and converted to both gallons and acre feet to develop storage curves for the pond, 


presented as Graphs A-1 and A-2, respectively. Stripping of the upper four inches of clay 


liner was not included in the storage curve; this stripping is expected to provide an 


additional 2 million gallons of storage capacity. 


When comparing the new aerial maps to the design drawings for the original dam, we 


found that the previous maps and storage curves for the pond were consistently low by 


four feet (i.e., the designs and curves were correct but the elevations shown were four feet 


lower than the new aerial maps). This is shown on Graph B.  Accordingly, this needs to 


be taken into account when interpreting the previous operation data for the facility. The 


new storage curve developed for the project is almost identical to the previous storage 


curve except for the four foot difference in elevation.


Net Evaporation Rates: Armstrong Engineers, the original designers of the evaporation 


pond, used a monthly evaporation/precipitation table with an annual net evaporation rate 


of 60.12 inches to develop a water balance for the pond in 1980. This information was 


from Lake Powell and was provided by the Department of Interior, Water and Power 







Resources Service. We were unable to verify the source and accuracy of this information; 


therefore, we analyzed the data available from climate stations located in southern Utah 


and northern Arizona. This information is presented in tabular and graphical form in 


Table B and Graphs C-1, C-2, and C-3. The net evaporation for the site was estimated as 


being about midway between the higher values reported for stations south of the site 


(Wahweap, Page, and Mexican Hat) and the lower values reported for stations north of 


the site (Moab and Piute Dam). The resulting curve was similar to the 1980 curve but 


with a peak evaporation rate occurring in July rather than August. The total annual net 


evaporation was estimated to be 58.2 inches, which was consistent with the 60.12 inches 


used previously. 


Inflow Rates: There are two sources of water inflow into the pond. The first source is 


precipitation that falls within the 50.8-acre basin in which the evaporation pond is 


located. This inflow source is relatively minor as the area receives an average of only 7.2 


inches of precipitation per year. Precipitation inflow was estimated by multiplying the 


monthly average precipitation times the pond surface area and also times the remaining 


acreage in the basin and a runoff coefficient of 30 percent. 


The estimated steady-state pumping rate of 100 gpm from the  existing workings was 


determined by evaluating the reported pumping rates and pond elevation data that Plateau 


Resources submitted to the state agencies and conducting interviews with personnel that 


previously worked at the mine. The data from the state agencies was presented on the 


storage curve developed for the original pond. The curve showed that water was first 


discharged into the pond in February 1981 at a rate of 30 to 50 gpm. A rate of 30 gpm 


was then reported from June 30, 1981 to June 30, 1982. On October 20, 1982, the 


pumping rate was reported at 100 gpm. A rate of 115 gpm was reported in December 


1982 and February 1983. A rate of 118 gpm was reported in March 1983. The March 


pumping rate was the last recorded, however, the pond elevation was recorded up until 


August 29, 1983. This elevation of 4863 (actual of 4867) corresponded to a pond volume 


of about 64 million gallons.  


With the exception of 1,500 tons of ore mined in 1986, mining operations were 


discontinued in 1983. Therefore, we know that approximately 120 gpm was being 


pumped from the mine when it shut down. However, we do not know how many hours 


per day that the pump was running. Several miners that worked there have told IUSA 


personnel that the pumps ran only intermittently.  In order to evaluate the previous 


pumping rates, the elevation/volume data from October 20, 1982 to August 29, 1983 was 


input it into our water balance table. Because the 1982 and 1983 years were relatively 


wet, precipitation was increased by approximately 40 percent above average and the 


annual evaporation rate was decreased by 20 percent below average in the model to better 


reflect actual conditions. The water balance model indicated that an average pumping rate 


of 100 gpm produced storage volumes comparable to those recorded by Plateau 


Resources during that time period.  


The open workings below the water boundary are estimated to have a volume of 


2,000,000 cubic feet and contain an estimated 15.4 million gallons of water. The 







estimated time of two months to dewater is based on pumping an average of 200 gpm 


with groundwater inflows increasing from 0 to 100 gpm during the dewatering period. 


Future Inflow Rates: As the main declines are extended further to the north and 


downdip, ground water inflow rates into the mine could increase. However, review of the 


mine history reveals that the dewatering rate did not increase substantially as the main 


decline was developed in a northerly direction. Rather, pumping rates increased when a 


large number of rooms were developed off the main declines in the area that is currently 


flooded. IUSA has indicated that it plans to block off many of these rooms to reduce both 


ventilation and dewatering requirements and concentrate on extending the main declines. 


Therefore, pumping rates are not expected to increase appreciably during Phase 1.


Additional Pond Capacity:  If needed, additional pond capacity can be created by 


raising the emergency overflow dike and the dam with approval of the State Engineer. 


The pond could also be expanded further to the west if a second dam was installed 


southwest of the emergency overflow dike. Westerly expansion would create a much 


larger evaporation pond capable of storing and evaporating water discharges of 300 gpm 


or more. 
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/1/2009 0.00 4362.00 4362.00 68.00
5/1/2009 0.00 4363.10 4362.90 66.93
5/2/2009 0.00 4363.40 4363.20 66.59
5/2/2009 0.00 4363.90 4363.60 66.14
5/3/2009 0.01 4364.30 4364.00 65.69
5/3/2009 0.01 4364.80 4364.30 65.24
5/4/2009 0.01 4365.20 4364.70 64.79
5/4/2009 0.01 4365.70 4365.10 64.34
5/5/2009 0.01 4366.10 4365.40 63.89
5/5/2009 0.01 4366.60 4365.80 63.44
5/6/2009 0.02 4367.00 4366.20 62.99
5/7/2009 0.02 4367.50 4366.50 62.54
5/7/2009 0.02 4367.90 4366.90 62.09
5/8/2009 0.02 4368.40 4367.20 61.65
5/8/2009 0.02 4368.80 4367.60 61.20
5/9/2009 0.02 4369.20 4368.00 60.75
5/9/2009 0.02 4369.70 4368.30 60.31


5/10/2009 0.03 4370.00 4368.70 59.96
5/10/2009 0.03 4370.20 4369.10 59.82
5/11/2009 0.03 4370.30 4369.40 59.69
5/12/2009 0.03 4370.40 4369.80 59.55
5/12/2009 0.03 4370.60 4370.10 59.42
5/13/2009 0.03 4370.70 4370.20 59.29
5/13/2009 0.03 4370.80 4370.30 59.15
5/14/2009 0.04 4371.00 4370.40 59.02
5/14/2009 0.04 4371.10 4370.50 58.88
5/15/2009 0.04 4371.30 4370.60 58.75
5/15/2009 0.04 4371.40 4370.70 58.61
5/16/2009 0.04 4371.50 4370.80 58.48
5/17/2009 0.04 4371.70 4370.90 58.35
5/17/2009 0.05 4371.80 4371.00 58.21
5/18/2009 0.05 4371.90 4371.20 58.08
5/18/2009 0.05 4372.10 4371.30 57.95
5/19/2009 0.05 4372.20 4371.40 57.81
5/19/2009 0.05 4372.30 4371.50 57.68
5/20/2009 0.05 4372.50 4371.60 57.54
5/20/2009 0.05 4372.60 4371.70 57.41
5/21/2009 0.06 4372.70 4371.80 57.28
5/22/2009 0.06 4372.90 4371.90 57.14
5/22/2009 0.06 4373.00 4372.00 57.01
5/23/2009 0.06 4373.10 4372.20 56.88
5/23/2009 0.06 4373.30 4372.30 56.74
5/24/2009 0.06 4373.40 4372.40 56.61
5/24/2009 0.07 4373.50 4372.50 56.48
5/25/2009 0.07 4373.70 4372.60 56.35
5/25/2009 0.07 4373.80 4372.70 56.21
5/26/2009 0.07 4373.90 4372.80 56.08
5/27/2009 0.07 4374.10 4372.90 55.95
5/27/2009 0.07 4374.20 4373.00 55.81
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/28/2009 0.07 4374.30 4373.20 55.68
5/28/2009 0.08 4374.50 4373.30 55.55
5/29/2009 0.08 4374.60 4373.40 55.42
5/29/2009 0.08 4374.70 4373.50 55.28
5/30/2009 0.08 4374.80 4373.60 55.15
5/30/2009 0.08 4375.00 4373.70 55.02
5/31/2009 0.08 4375.10 4373.80 54.89
6/1/2009 0.09 4375.20 4373.90 54.76
6/1/2009 0.09 4375.40 4374.00 54.63
6/2/2009 0.09 4375.50 4374.10 54.49
6/2/2009 0.09 4375.60 4374.30 54.36
6/3/2009 0.09 4375.80 4374.40 54.23
6/3/2009 0.09 4375.90 4374.50 54.10
6/4/2009 0.09 4376.00 4374.60 53.97
6/4/2009 0.10 4376.20 4374.70 53.84
6/5/2009 0.10 4376.30 4374.80 53.71
6/6/2009 0.10 4376.40 4374.90 53.58
6/6/2009 0.10 4376.50 4375.00 53.45
6/7/2009 0.10 4376.70 4375.10 53.33
6/7/2009 0.10 4376.80 4375.30 53.20
6/8/2009 0.10 4376.90 4375.40 53.07
6/8/2009 0.11 4377.10 4375.50 52.94
6/9/2009 0.11 4377.20 4375.60 52.81
6/9/2009 0.11 4377.30 4375.70 52.68


6/10/2009 0.11 4377.50 4375.80 52.55
6/11/2009 0.11 4377.60 4375.90 52.42
6/11/2009 0.11 4377.70 4376.00 52.29
6/12/2009 0.12 4377.80 4376.10 52.16
6/12/2009 0.12 4378.00 4376.30 52.03
6/13/2009 0.12 4378.10 4376.40 51.91
6/13/2009 0.12 4378.20 4376.50 51.78
6/14/2009 0.12 4378.40 4376.60 51.65
6/14/2009 0.12 4378.50 4376.70 51.52
6/15/2009 0.12 4378.60 4376.80 51.39
6/16/2009 0.13 4378.70 4376.90 51.26
6/16/2009 0.13 4378.90 4377.00 51.14
6/17/2009 0.13 4379.00 4377.10 51.01
6/17/2009 0.13 4379.10 4377.20 50.88
6/18/2009 0.13 4379.20 4377.40 50.75
6/18/2009 0.13 4379.40 4377.50 50.62
6/19/2009 0.14 4379.50 4377.60 50.50
6/19/2009 0.14 4379.60 4377.70 50.37
6/20/2009 0.14 4379.80 4377.80 50.24
6/21/2009 0.14 4379.90 4377.90 50.12
6/21/2009 0.14 4380.00 4378.00 49.99
6/22/2009 0.14 4380.10 4378.10 49.93
6/22/2009 0.14 4380.10 4378.20 49.87
6/23/2009 0.15 4380.20 4378.40 49.80
6/23/2009 0.15 4380.30 4378.50 49.74
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/24/2009 0.15 4380.30 4378.60 49.68
6/24/2009 0.15 4380.40 4378.70 49.61
6/25/2009 0.15 4380.50 4378.80 49.55
6/26/2009 0.15 4380.50 4378.90 49.49
6/26/2009 0.16 4380.60 4379.00 49.42
6/27/2009 0.16 4380.60 4379.10 49.36
6/27/2009 0.16 4380.70 4379.20 49.29
6/28/2009 0.16 4380.80 4379.40 49.23
6/28/2009 0.16 4380.80 4379.50 49.17
6/29/2009 0.16 4380.90 4379.60 49.10
6/29/2009 0.16 4381.00 4379.70 49.04
6/30/2009 0.17 4381.00 4379.80 48.98
7/1/2009 0.17 4381.10 4379.90 48.94
7/1/2009 0.17 4381.10 4379.90 48.92
7/2/2009 0.17 4381.10 4379.90 48.90
7/2/2009 0.17 4381.10 4380.00 48.88
7/3/2009 0.17 4381.10 4380.00 48.86
7/3/2009 0.17 4381.20 4380.00 48.84
7/4/2009 0.18 4381.20 4380.00 48.82
7/4/2009 0.18 4381.20 4380.00 48.80
7/5/2009 0.18 4381.20 4380.10 48.78
7/6/2009 0.18 4381.20 4380.10 48.76
7/6/2009 0.18 4381.30 4380.10 48.74
7/7/2009 0.18 4381.30 4380.10 48.72
7/7/2009 0.19 4381.30 4380.10 48.70
7/8/2009 0.19 4381.30 4380.10 48.68
7/8/2009 0.19 4381.30 4380.10 48.66
7/9/2009 0.19 4381.40 4380.20 48.64
7/9/2009 0.19 4381.40 4380.20 48.62


7/10/2009 0.19 4381.40 4380.20 48.60
7/11/2009 0.19 4381.40 4380.20 48.58
7/11/2009 0.20 4381.40 4380.20 48.56
7/12/2009 0.20 4381.50 4380.20 48.54
7/12/2009 0.20 4381.50 4380.20 48.52
7/13/2009 0.20 4381.50 4380.30 48.50
7/13/2009 0.20 4381.50 4380.30 48.48
7/14/2009 0.20 4381.50 4380.30 48.46
7/14/2009 0.21 4381.60 4380.30 48.44
7/15/2009 0.21 4381.60 4380.30 48.42
7/16/2009 0.21 4381.60 4380.30 48.40
7/16/2009 0.21 4381.60 4380.40 48.38
7/17/2009 0.21 4381.60 4380.40 48.36
7/17/2009 0.21 4381.70 4380.40 48.34
7/18/2009 0.21 4381.70 4380.40 48.32
7/18/2009 0.22 4381.70 4380.40 48.30
7/19/2009 0.22 4381.70 4380.40 48.28
7/19/2009 0.22 4381.70 4380.40 48.26
7/20/2009 0.22 4381.80 4380.50 48.24
7/21/2009 0.22 4381.80 4380.50 48.22
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/21/2009 0.22 4381.80 4380.50 48.20
7/22/2009 0.23 4381.80 4380.50 48.18
7/22/2009 0.23 4381.80 4380.50 48.16
7/23/2009 0.23 4381.90 4380.50 48.14
7/23/2009 0.23 4381.90 4380.50 48.12
7/24/2009 0.23 4381.90 4380.60 48.10
7/24/2009 0.23 4381.90 4380.60 48.09
7/25/2009 0.23 4381.90 4380.60 48.07
7/26/2009 0.24 4382.00 4380.60 48.05
7/26/2009 0.24 4382.00 4380.60 48.03
7/27/2009 0.24 4382.00 4380.60 48.01
7/27/2009 0.24 4382.00 4380.70 47.99
7/28/2009 0.24 4382.00 4380.70 47.97
7/28/2009 0.24 4382.10 4380.70 47.95
7/29/2009 0.24 4382.10 4380.70 47.93
7/29/2009 0.25 4382.10 4380.70 47.91
7/30/2009 0.25 4382.10 4380.70 47.89
7/31/2009 0.25 4382.10 4380.70 47.87
7/31/2009 0.25 4382.10 4380.80 47.85
8/1/2009 0.25 4382.20 4380.80 47.83
8/1/2009 0.25 4382.20 4380.80 47.81
8/2/2009 0.26 4382.20 4380.80 47.79
8/2/2009 0.26 4382.20 4380.80 47.76
8/3/2009 0.26 4382.30 4380.80 47.74
8/3/2009 0.26 4382.30 4380.90 47.72
8/4/2009 0.26 4382.30 4380.90 47.69
8/5/2009 0.26 4382.30 4380.90 47.67
8/5/2009 0.26 4382.40 4380.90 47.65
8/6/2009 0.27 4382.40 4380.90 47.62
8/6/2009 0.27 4382.40 4380.90 47.60
8/7/2009 0.27 4382.40 4380.90 47.58
8/7/2009 0.27 4382.40 4381.00 47.56
8/8/2009 0.27 4382.50 4381.00 47.53
8/8/2009 0.27 4382.50 4381.00 47.51
8/9/2009 0.28 4382.50 4381.00 47.49


8/10/2009 0.28 4382.50 4381.00 47.46
8/10/2009 0.28 4382.60 4381.00 47.44
8/11/2009 0.28 4382.60 4381.00 47.42
8/11/2009 0.28 4382.60 4381.10 47.39
8/12/2009 0.28 4382.60 4381.10 47.37
8/12/2009 0.28 4382.70 4381.10 47.35
8/13/2009 0.29 4382.70 4381.10 47.33
8/13/2009 0.29 4382.70 4381.10 47.30
8/14/2009 0.29 4382.70 4381.10 47.28
8/15/2009 0.29 4382.70 4381.20 47.26
8/15/2009 0.29 4382.80 4381.20 47.23
8/16/2009 0.29 4382.80 4381.20 47.21
8/16/2009 0.30 4382.80 4381.20 47.19
8/17/2009 0.30 4382.80 4381.20 47.17
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/17/2009 0.30 4382.90 4381.20 47.14
8/18/2009 0.30 4382.90 4381.20 47.12
8/18/2009 0.30 4382.90 4381.30 47.10
8/19/2009 0.30 4382.90 4381.30 47.08
8/20/2009 0.30 4382.90 4381.30 47.05
8/20/2009 0.31 4383.00 4381.30 47.03
8/21/2009 0.31 4383.00 4381.30 47.01
8/21/2009 0.31 4383.00 4381.30 46.99
8/22/2009 0.31 4383.00 4381.40 46.96
8/22/2009 0.31 4383.10 4381.40 46.94
8/23/2009 0.31 4383.10 4381.40 46.92
8/23/2009 0.31 4383.10 4381.40 46.90
8/24/2009 0.32 4383.10 4381.40 46.87
8/25/2009 0.32 4383.20 4381.40 46.85
8/25/2009 0.32 4383.20 4381.40 46.83
8/26/2009 0.32 4383.20 4381.50 46.81
8/26/2009 0.32 4383.20 4381.50 46.78
8/27/2009 0.32 4383.20 4381.50 46.76
8/27/2009 0.33 4383.30 4381.50 46.74
8/28/2009 0.33 4383.30 4381.50 46.72
8/28/2009 0.33 4383.30 4381.50 46.69
8/29/2009 0.33 4383.30 4381.50 46.67
8/30/2009 0.33 4383.40 4381.60 46.65
8/30/2009 0.33 4383.40 4381.60 46.63
8/31/2009 0.33 4383.40 4381.60 46.60
8/31/2009 0.34 4383.40 4381.60 46.58
9/1/2009 0.34 4383.40 4381.60 46.56
9/1/2009 0.34 4383.50 4381.60 46.54
9/2/2009 0.34 4383.50 4381.70 46.51
9/2/2009 0.34 4383.50 4381.70 46.49
9/3/2009 0.34 4383.50 4381.70 46.47
9/4/2009 0.35 4383.60 4381.70 46.45
9/4/2009 0.35 4383.60 4381.70 46.42
9/5/2009 0.35 4383.60 4381.70 46.40
9/5/2009 0.35 4383.60 4381.70 46.38
9/6/2009 0.35 4383.60 4381.80 46.36
9/6/2009 0.35 4383.70 4381.80 46.34
9/7/2009 0.35 4383.70 4381.80 46.31
9/7/2009 0.36 4383.70 4381.80 46.29
9/8/2009 0.36 4383.70 4381.80 46.27
9/9/2009 0.36 4383.80 4381.80 46.25
9/9/2009 0.36 4383.80 4381.90 46.22


9/10/2009 0.36 4383.80 4381.90 46.20
9/10/2009 0.36 4383.80 4381.90 46.18
9/11/2009 0.37 4383.80 4381.90 46.16
9/11/2009 0.37 4383.90 4381.90 46.13
9/12/2009 0.37 4383.90 4381.90 46.11
9/12/2009 0.37 4383.90 4381.90 46.09
9/13/2009 0.37 4383.90 4382.00 46.07
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/14/2009 0.37 4384.00 4382.00 46.05
9/14/2009 0.37 4384.00 4382.00 46.02
9/15/2009 0.38 4384.00 4382.00 46.00
9/15/2009 0.38 4384.00 4382.00 45.98
9/16/2009 0.38 4384.00 4382.00 45.96
9/16/2009 0.38 4384.10 4382.00 45.94
9/17/2009 0.38 4384.10 4382.10 45.91
9/17/2009 0.38 4384.10 4382.10 45.89
9/18/2009 0.38 4384.10 4382.10 45.87
9/19/2009 0.39 4384.20 4382.10 45.85
9/19/2009 0.39 4384.20 4382.10 45.83
9/20/2009 0.39 4384.20 4382.10 45.80
9/20/2009 0.39 4384.20 4382.20 45.78
9/21/2009 0.39 4384.20 4382.20 45.76
9/21/2009 0.39 4384.30 4382.20 45.74
9/22/2009 0.40 4384.30 4382.20 45.72
9/22/2009 0.40 4384.30 4382.20 45.69
9/23/2009 0.40 4384.30 4382.20 45.67
9/24/2009 0.40 4384.40 4382.20 45.65
9/24/2009 0.40 4384.40 4382.30 45.63
9/25/2009 0.40 4384.40 4382.30 45.61
9/25/2009 0.40 4384.40 4382.30 45.59
9/26/2009 0.41 4384.40 4382.30 45.56
9/26/2009 0.41 4384.50 4382.30 45.54
9/27/2009 0.41 4384.50 4382.30 45.52
9/27/2009 0.41 4384.50 4382.40 45.50
9/28/2009 0.41 4384.50 4382.40 45.48
9/29/2009 0.41 4384.50 4382.40 45.45
9/29/2009 0.42 4384.60 4382.40 45.43
9/30/2009 0.42 4384.60 4382.40 45.41
9/30/2009 0.42 4384.60 4382.40 45.39
10/1/2009 0.42 4384.60 4382.40 45.37
10/1/2009 0.42 4384.70 4382.50 45.35
10/2/2009 0.42 4384.70 4382.50 45.32
10/2/2009 0.42 4384.70 4382.50 45.30
10/3/2009 0.43 4384.70 4382.50 45.28
10/4/2009 0.43 4384.70 4382.50 45.26
10/4/2009 0.43 4384.80 4382.50 45.23
10/5/2009 0.43 4384.80 4382.50 45.21
10/5/2009 0.43 4384.80 4382.60 45.19
10/6/2009 0.43 4384.80 4382.60 45.17
10/6/2009 0.43 4384.90 4382.60 45.14
10/7/2009 0.44 4384.90 4382.60 45.12
10/7/2009 0.44 4384.90 4382.60 45.10
10/8/2009 0.44 4384.90 4382.60 45.08
10/9/2009 0.44 4384.90 4382.70 45.05
10/9/2009 0.44 4385.00 4382.70 45.03


10/10/2009 0.44 4385.00 4382.70 45.01
10/10/2009 0.45 4385.00 4382.70 44.99
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/11/2009 0.45 4385.00 4382.70 44.96
10/11/2009 0.45 4385.10 4382.70 44.94
10/12/2009 0.45 4385.10 4382.70 44.92
10/12/2009 0.45 4385.10 4382.80 44.90
10/13/2009 0.45 4385.10 4382.80 44.88
10/14/2009 0.45 4385.10 4382.80 44.85
10/14/2009 0.46 4385.20 4382.80 44.83
10/15/2009 0.46 4385.20 4382.80 44.81
10/15/2009 0.46 4385.20 4382.80 44.79
10/16/2009 0.46 4385.20 4382.80 44.76
10/16/2009 0.46 4385.30 4382.90 44.74
10/17/2009 0.46 4385.30 4382.90 44.72
10/17/2009 0.47 4385.30 4382.90 44.70
10/18/2009 0.47 4385.30 4382.90 44.68
10/19/2009 0.47 4385.30 4382.90 44.65
10/19/2009 0.47 4385.40 4382.90 44.63
10/20/2009 0.47 4385.40 4383.00 44.61
10/20/2009 0.47 4385.40 4383.00 44.59
10/21/2009 0.47 4385.40 4383.00 44.57
10/21/2009 0.48 4385.50 4383.00 44.54
10/22/2009 0.48 4385.50 4383.00 44.52
10/22/2009 0.48 4385.50 4383.00 44.50
10/23/2009 0.48 4385.50 4383.00 44.48
10/24/2009 0.48 4385.50 4383.10 44.46
10/24/2009 0.48 4385.60 4383.10 44.43
10/25/2009 0.49 4385.60 4383.10 44.41
10/25/2009 0.49 4385.60 4383.10 44.39
10/26/2009 0.49 4385.60 4383.10 44.37
10/26/2009 0.49 4385.70 4383.10 44.35
10/27/2009 0.49 4385.70 4383.20 44.32
10/27/2009 0.49 4385.70 4383.20 44.30
10/28/2009 0.49 4385.70 4383.20 44.28
10/29/2009 0.50 4385.70 4383.20 44.26
10/29/2009 0.50 4385.80 4383.20 44.24
10/30/2009 0.50 4385.80 4383.20 44.21
10/30/2009 0.50 4385.80 4383.20 44.19
10/31/2009 0.50 4385.80 4383.30 44.17
10/31/2009 0.50 4385.90 4383.30 44.15
11/1/2009 0.50 4385.90 4383.30 44.13
11/1/2009 0.51 4385.90 4383.30 44.10
11/2/2009 0.51 4385.90 4383.30 44.08
11/3/2009 0.51 4385.90 4383.30 44.06
11/3/2009 0.51 4386.00 4383.30 44.04
11/4/2009 0.51 4386.00 4383.40 44.02
11/4/2009 0.51 4386.00 4383.40 43.99
11/5/2009 0.52 4386.00 4383.40 43.97
11/5/2009 0.52 4386.10 4383.40 43.95
11/6/2009 0.52 4386.10 4383.40 43.93
11/6/2009 0.52 4386.10 4383.40 43.90
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/7/2009 0.52 4386.10 4383.50 43.88
11/8/2009 0.52 4386.10 4383.50 43.86
11/8/2009 0.52 4386.20 4383.50 43.84
11/9/2009 0.53 4386.20 4383.50 43.82
11/9/2009 0.53 4386.20 4383.50 43.79


11/10/2009 0.53 4386.20 4383.50 43.77
11/10/2009 0.53 4386.30 4383.50 43.75
11/11/2009 0.53 4386.30 4383.60 43.73
11/11/2009 0.53 4386.30 4383.60 43.71
11/12/2009 0.54 4386.30 4383.60 43.68
11/13/2009 0.54 4386.30 4383.60 43.66
11/13/2009 0.54 4386.40 4383.60 43.64
11/14/2009 0.54 4386.40 4383.60 43.62
11/14/2009 0.54 4386.40 4383.70 43.60
11/15/2009 0.54 4386.40 4383.70 43.57
11/15/2009 0.54 4386.40 4383.70 43.55
11/16/2009 0.55 4386.50 4383.70 43.53
11/16/2009 0.55 4386.50 4383.70 43.51
11/17/2009 0.55 4386.50 4383.70 43.49
11/18/2009 0.55 4386.50 4383.70 43.46
11/18/2009 0.55 4386.60 4383.80 43.44
11/19/2009 0.55 4386.60 4383.80 43.42
11/19/2009 0.56 4386.60 4383.80 43.40
11/20/2009 0.56 4386.60 4383.80 43.38
11/20/2009 0.56 4386.60 4383.80 43.35
11/21/2009 0.56 4386.70 4383.80 43.33
11/21/2009 0.56 4386.70 4383.80 43.31
11/22/2009 0.56 4386.70 4383.90 43.29
11/23/2009 0.56 4386.70 4383.90 43.27
11/23/2009 0.57 4386.80 4383.90 43.24
11/24/2009 0.57 4386.80 4383.90 43.22
11/24/2009 0.57 4386.80 4383.90 43.20
11/25/2009 0.57 4386.80 4383.90 43.18
11/25/2009 0.57 4386.80 4384.00 43.16
11/26/2009 0.57 4386.90 4384.00 43.13
11/26/2009 0.57 4386.90 4384.00 43.11
11/27/2009 0.58 4386.90 4384.00 43.09
11/28/2009 0.58 4386.90 4384.00 43.07
11/28/2009 0.58 4387.00 4384.00 43.05
11/29/2009 0.58 4387.00 4384.00 43.03
11/29/2009 0.58 4387.00 4384.10 43.00
11/30/2009 0.58 4387.00 4384.10 42.98
11/30/2009 0.59 4387.00 4384.10 42.96
12/1/2009 0.59 4387.10 4384.10 42.94
12/1/2009 0.59 4387.10 4384.10 42.92
12/2/2009 0.59 4387.10 4384.10 42.89
12/3/2009 0.59 4387.10 4384.20 42.87
12/3/2009 0.59 4387.20 4384.20 42.84
12/4/2009 0.59 4387.20 4384.20 42.82
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/4/2009 0.60 4387.20 4384.20 42.80
12/5/2009 0.60 4387.20 4384.20 42.77
12/5/2009 0.60 4387.20 4384.20 42.75
12/6/2009 0.60 4387.30 4384.20 42.73
12/6/2009 0.60 4387.30 4384.30 42.70
12/7/2009 0.60 4387.30 4384.30 42.68
12/8/2009 0.61 4387.30 4384.30 42.66
12/8/2009 0.61 4387.40 4384.30 42.63
12/9/2009 0.61 4387.40 4384.30 42.61
12/9/2009 0.61 4387.40 4384.30 42.59


12/10/2009 0.61 4387.40 4384.30 42.56
12/10/2009 0.61 4387.50 4384.40 42.54
12/11/2009 0.61 4387.50 4384.40 42.52
12/11/2009 0.62 4387.50 4384.40 42.49
12/12/2009 0.62 4387.50 4384.40 42.47
12/13/2009 0.62 4387.60 4384.40 42.45
12/13/2009 0.62 4387.60 4384.40 42.42
12/14/2009 0.62 4387.60 4384.50 42.40
12/14/2009 0.62 4387.60 4384.50 42.38
12/15/2009 0.63 4387.60 4384.50 42.35
12/15/2009 0.63 4387.70 4384.50 42.33
12/16/2009 0.63 4387.70 4384.50 42.31
12/16/2009 0.63 4387.70 4384.50 42.28
12/17/2009 0.63 4387.70 4384.50 42.26
12/18/2009 0.63 4387.80 4384.60 42.24
12/18/2009 0.63 4387.80 4384.60 42.21
12/19/2009 0.64 4387.80 4384.60 42.19
12/19/2009 0.64 4387.80 4384.60 42.17
12/20/2009 0.64 4387.90 4384.60 42.14
12/20/2009 0.64 4387.90 4384.60 42.12
12/21/2009 0.64 4387.90 4384.60 42.10
12/21/2009 0.64 4387.90 4384.70 42.07
12/22/2009 0.64 4387.90 4384.70 42.05
12/23/2009 0.65 4388.00 4384.70 42.03
12/23/2009 0.65 4388.00 4384.70 42.00
12/24/2009 0.65 4388.00 4384.70 41.98
12/24/2009 0.65 4388.00 4384.70 41.96
12/25/2009 0.65 4388.10 4384.80 41.93
12/25/2009 0.65 4388.10 4384.80 41.91
12/26/2009 0.66 4388.10 4384.80 41.89
12/26/2009 0.66 4388.10 4384.80 41.86
12/27/2009 0.66 4388.20 4384.80 41.84
12/28/2009 0.66 4388.20 4384.80 41.82
12/28/2009 0.66 4388.20 4384.80 41.80
12/29/2009 0.66 4388.20 4384.90 41.77
12/29/2009 0.66 4388.30 4384.90 41.75
12/30/2009 0.67 4388.30 4384.90 41.73
12/30/2009 0.67 4388.30 4384.90 41.70
12/31/2009 0.67 4388.30 4384.90 41.68
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/31/2009 0.67 4388.30 4384.90 41.66


1/1/2010 0.67 4388.40 4385.00 41.63
1/2/2010 0.67 4388.40 4385.00 41.61
1/2/2010 0.68 4388.40 4385.00 41.58
1/3/2010 0.68 4388.40 4385.00 41.56
1/3/2010 0.68 4388.50 4385.00 41.53
1/4/2010 0.68 4388.50 4385.00 41.51
1/4/2010 0.68 4388.50 4385.00 41.49
1/5/2010 0.68 4388.50 4385.10 41.46
1/5/2010 0.68 4388.60 4385.10 41.44
1/6/2010 0.69 4388.60 4385.10 41.41
1/7/2010 0.69 4388.60 4385.10 41.39
1/7/2010 0.69 4388.60 4385.10 41.36
1/8/2010 0.69 4388.70 4385.10 41.34
1/8/2010 0.69 4388.70 4385.10 41.31
1/9/2010 0.69 4388.70 4385.20 41.29
1/9/2010 0.70 4388.70 4385.20 41.26


1/10/2010 0.70 4388.80 4385.20 41.24
1/10/2010 0.70 4388.80 4385.20 41.21
1/11/2010 0.70 4388.80 4385.20 41.19
1/12/2010 0.70 4388.80 4385.20 41.16
1/12/2010 0.70 4388.90 4385.30 41.14
1/13/2010 0.70 4388.90 4385.30 41.12
1/13/2010 0.71 4388.90 4385.30 41.09
1/14/2010 0.71 4388.90 4385.30 41.07
1/14/2010 0.71 4389.00 4385.30 41.04
1/15/2010 0.71 4389.00 4385.30 41.02
1/15/2010 0.71 4389.00 4385.30 40.99
1/16/2010 0.71 4389.00 4385.40 40.97
1/17/2010 0.71 4389.10 4385.40 40.94
1/17/2010 0.72 4389.10 4385.40 40.92
1/18/2010 0.72 4389.10 4385.40 40.89
1/18/2010 0.72 4389.10 4385.40 40.87
1/19/2010 0.72 4389.20 4385.40 40.85
1/19/2010 0.72 4389.20 4385.50 40.82
1/20/2010 0.72 4389.20 4385.50 40.80
1/20/2010 0.73 4389.20 4385.50 40.77
1/21/2010 0.73 4389.30 4385.50 40.75
1/22/2010 0.73 4389.30 4385.50 40.72
1/22/2010 0.73 4389.30 4385.50 40.70
1/23/2010 0.73 4389.30 4385.50 40.67
1/23/2010 0.73 4389.40 4385.60 40.65
1/24/2010 0.73 4389.40 4385.60 40.63
1/24/2010 0.74 4389.40 4385.60 40.60
1/25/2010 0.74 4389.40 4385.60 40.58
1/25/2010 0.74 4389.40 4385.60 40.55
1/26/2010 0.74 4389.50 4385.60 40.53
1/27/2010 0.74 4389.50 4385.60 40.50
1/27/2010 0.74 4389.50 4385.70 40.48
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/28/2010 0.75 4389.50 4385.70 40.45
1/28/2010 0.75 4389.60 4385.70 40.43
1/29/2010 0.75 4389.60 4385.70 40.41
1/29/2010 0.75 4389.60 4385.70 40.38
1/30/2010 0.75 4389.60 4385.70 40.36
1/30/2010 0.75 4389.70 4385.80 40.33
1/31/2010 0.75 4389.70 4385.80 40.31
2/1/2010 0.76 4389.70 4385.80 40.28
2/1/2010 0.76 4389.70 4385.80 40.26
2/2/2010 0.76 4389.80 4385.80 40.23
2/2/2010 0.76 4389.80 4385.80 40.21
2/3/2010 0.76 4389.80 4385.80 40.19
2/3/2010 0.76 4389.80 4385.90 40.16
2/4/2010 0.77 4389.90 4385.90 40.14
2/4/2010 0.77 4389.90 4385.90 40.11
2/5/2010 0.77 4389.90 4385.90 40.09
2/6/2010 0.77 4389.90 4385.90 40.06
2/6/2010 0.77 4390.00 4385.90 40.04
2/7/2010 0.77 4390.00 4386.00 40.01
2/7/2010 0.77 4390.00 4386.00 39.99
2/8/2010 0.78 4390.00 4386.00 39.98
2/8/2010 0.78 4390.00 4386.00 39.96
2/9/2010 0.78 4390.10 4386.00 39.95
2/9/2010 0.78 4390.10 4386.00 39.93


2/10/2010 0.78 4390.10 4386.00 39.91
2/11/2010 0.78 4390.10 4386.10 39.90
2/11/2010 0.78 4390.10 4386.10 39.88
2/12/2010 0.79 4390.10 4386.10 39.87
2/12/2010 0.79 4390.10 4386.10 39.85
2/13/2010 0.79 4390.20 4386.10 39.83
2/13/2010 0.79 4390.20 4386.10 39.82
2/14/2010 0.79 4390.20 4386.10 39.80
2/14/2010 0.79 4390.20 4386.20 39.79
2/15/2010 0.80 4390.20 4386.20 39.77
2/16/2010 0.80 4390.20 4386.20 39.76
2/16/2010 0.80 4390.30 4386.20 39.74
2/17/2010 0.80 4390.30 4386.20 39.72
2/17/2010 0.80 4390.30 4386.20 39.71
2/18/2010 0.80 4390.30 4386.30 39.69
2/18/2010 0.80 4390.30 4386.30 39.68
2/19/2010 0.81 4390.30 4386.30 39.66
2/19/2010 0.81 4390.40 4386.30 39.64
2/20/2010 0.81 4390.40 4386.30 39.63
2/21/2010 0.81 4390.40 4386.30 39.61
2/21/2010 0.81 4390.40 4386.30 39.60
2/22/2010 0.81 4390.40 4386.40 39.58
2/22/2010 0.82 4390.40 4386.40 39.57
2/23/2010 0.82 4390.50 4386.40 39.55
2/23/2010 0.82 4390.50 4386.40 39.53


11 of 102







Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/24/2010 0.82 4390.50 4386.40 39.52
2/24/2010 0.82 4390.50 4386.40 39.50
2/25/2010 0.82 4390.50 4386.40 39.49
2/26/2010 0.82 4390.50 4386.50 39.47
2/26/2010 0.83 4390.50 4386.50 39.45
2/27/2010 0.83 4390.60 4386.50 39.44
2/27/2010 0.83 4390.60 4386.50 39.42
2/28/2010 0.83 4390.60 4386.50 39.41
2/28/2010 0.83 4390.60 4386.50 39.39
3/1/2010 0.83 4390.60 4386.60 39.38
3/1/2010 0.83 4390.60 4386.60 39.36
3/2/2010 0.84 4390.70 4386.60 39.34
3/3/2010 0.84 4390.70 4386.60 39.33
3/3/2010 0.84 4390.70 4386.60 39.31
3/4/2010 0.84 4390.70 4386.60 39.29
3/4/2010 0.84 4390.70 4386.60 39.27
3/5/2010 0.84 4390.70 4386.70 39.26
3/5/2010 0.85 4390.80 4386.70 39.24
3/6/2010 0.85 4390.80 4386.70 39.22
3/6/2010 0.85 4390.80 4386.70 39.21
3/7/2010 0.85 4390.80 4386.70 39.19
3/8/2010 0.85 4390.80 4386.70 39.17
3/8/2010 0.85 4390.80 4386.80 39.16
3/9/2010 0.85 4390.90 4386.80 39.14
3/9/2010 0.86 4390.90 4386.80 39.12


3/10/2010 0.86 4390.90 4386.80 39.11
3/10/2010 0.86 4390.90 4386.80 39.09
3/11/2010 0.86 4390.90 4386.80 39.07
3/11/2010 0.86 4390.90 4386.80 39.06
3/12/2010 0.86 4391.00 4386.90 39.04
3/13/2010 0.87 4391.00 4386.90 39.02
3/13/2010 0.87 4391.00 4386.90 39.01
3/14/2010 0.87 4391.00 4386.90 38.99
3/14/2010 0.87 4391.00 4386.90 38.97
3/15/2010 0.87 4391.00 4386.90 38.96
3/15/2010 0.87 4391.10 4386.90 38.94
3/16/2010 0.87 4391.10 4387.00 38.92
3/16/2010 0.88 4391.10 4387.00 38.91
3/17/2010 0.88 4391.10 4387.00 38.89
3/18/2010 0.88 4391.10 4387.00 38.87
3/18/2010 0.88 4391.10 4387.00 38.86
3/19/2010 0.88 4391.20 4387.00 38.84
3/19/2010 0.88 4391.20 4387.10 38.82
3/20/2010 0.89 4391.20 4387.10 38.81
3/20/2010 0.89 4391.20 4387.10 38.79
3/21/2010 0.89 4391.20 4387.10 38.77
3/21/2010 0.89 4391.20 4387.10 38.76
3/22/2010 0.89 4391.30 4387.10 38.74
3/23/2010 0.89 4391.30 4387.10 38.72
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/23/2010 0.89 4391.30 4387.20 38.71
3/24/2010 0.90 4391.30 4387.20 38.69
3/24/2010 0.90 4391.30 4387.20 38.67
3/25/2010 0.90 4391.30 4387.20 38.66
3/25/2010 0.90 4391.40 4387.20 38.64
3/26/2010 0.90 4391.40 4387.20 38.62
3/26/2010 0.90 4391.40 4387.30 38.61
3/27/2010 0.90 4391.40 4387.30 38.59
3/28/2010 0.91 4391.40 4387.30 38.57
3/28/2010 0.91 4391.40 4387.30 38.56
3/29/2010 0.91 4391.50 4387.30 38.54
3/29/2010 0.91 4391.50 4387.30 38.52
3/30/2010 0.91 4391.50 4387.30 38.51
3/30/2010 0.91 4391.50 4387.40 38.49
3/31/2010 0.92 4391.50 4387.40 38.47
3/31/2010 0.92 4391.50 4387.40 38.46
4/1/2010 0.92 4391.60 4387.40 38.44
4/2/2010 0.92 4391.60 4387.40 38.42
4/2/2010 0.92 4391.60 4387.40 38.41
4/3/2010 0.92 4391.60 4387.40 38.40
4/3/2010 0.92 4391.60 4387.50 38.38
4/4/2010 0.93 4391.60 4387.50 38.37
4/4/2010 0.93 4391.60 4387.50 38.35
4/5/2010 0.93 4391.70 4387.50 38.34
4/5/2010 0.93 4391.70 4387.50 38.33
4/6/2010 0.93 4391.70 4387.50 38.31
4/7/2010 0.93 4391.70 4387.60 38.30
4/7/2010 0.94 4391.70 4387.60 38.28
4/8/2010 0.94 4391.70 4387.60 38.27
4/8/2010 0.94 4391.70 4387.60 38.26
4/9/2010 0.94 4391.80 4387.60 38.24
4/9/2010 0.94 4391.80 4387.60 38.23


4/10/2010 0.94 4391.80 4387.60 38.21
4/10/2010 0.94 4391.80 4387.70 38.20
4/11/2010 0.95 4391.80 4387.70 38.18
4/12/2010 0.95 4391.80 4387.70 38.17
4/12/2010 0.95 4391.80 4387.70 38.16
4/13/2010 0.95 4391.90 4387.70 38.14
4/13/2010 0.95 4391.90 4387.70 38.13
4/14/2010 0.95 4391.90 4387.80 38.11
4/14/2010 0.96 4391.90 4387.80 38.10
4/15/2010 0.96 4391.90 4387.80 38.09
4/15/2010 0.96 4391.90 4387.80 38.07
4/16/2010 0.96 4391.90 4387.80 38.06
4/17/2010 0.96 4392.00 4387.80 38.04
4/17/2010 0.96 4392.00 4387.80 38.03
4/18/2010 0.96 4392.00 4387.90 38.02
4/18/2010 0.97 4392.00 4387.90 38.00
4/19/2010 0.97 4392.00 4387.90 37.99
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/19/2010 0.97 4392.00 4387.90 37.97
4/20/2010 0.97 4392.00 4387.90 37.96
4/20/2010 0.97 4392.10 4387.90 37.95
4/21/2010 0.97 4392.10 4387.90 37.93
4/22/2010 0.97 4392.10 4388.00 37.92
4/22/2010 0.98 4392.10 4388.00 37.90
4/23/2010 0.98 4392.10 4388.00 37.89
4/23/2010 0.98 4392.10 4388.00 37.88
4/24/2010 0.98 4392.10 4388.00 37.86
4/24/2010 0.98 4392.20 4388.00 37.85
4/25/2010 0.98 4392.20 4388.10 37.83
4/25/2010 0.99 4392.20 4388.10 37.82
4/26/2010 0.99 4392.20 4388.10 37.81
4/27/2010 0.99 4392.20 4388.10 37.79
4/27/2010 0.99 4392.20 4388.10 37.78
4/28/2010 0.99 4392.20 4388.10 37.76
4/28/2010 0.99 4392.30 4388.10 37.75
4/29/2010 0.99 4392.30 4388.20 37.74
4/29/2010 1.00 4392.30 4388.20 37.72
4/30/2010 1.00 4392.30 4388.20 37.71
4/30/2010 1.00 4392.30 4388.20 37.69
5/1/2010 1.00 4392.30 4388.20 37.68
5/2/2010 1.00 4392.30 4388.20 37.67
5/2/2010 1.00 4392.30 4388.30 37.65
5/3/2010 1.01 4392.40 4388.30 37.64
5/3/2010 1.01 4392.40 4388.30 37.62
5/4/2010 1.01 4392.40 4388.30 37.61
5/4/2010 1.01 4392.40 4388.30 37.60
5/5/2010 1.01 4392.40 4388.30 37.58
5/5/2010 1.01 4392.40 4388.30 37.57
5/6/2010 1.01 4392.40 4388.40 37.56
5/7/2010 1.02 4392.50 4388.40 37.54
5/7/2010 1.02 4392.50 4388.40 37.53
5/8/2010 1.02 4392.50 4388.40 37.52
5/8/2010 1.02 4392.50 4388.40 37.50
5/9/2010 1.02 4392.50 4388.40 37.49
5/9/2010 1.02 4392.50 4388.40 37.48


5/10/2010 1.03 4392.50 4388.50 37.46
5/10/2010 1.03 4392.60 4388.50 37.45
5/11/2010 1.03 4392.60 4388.50 37.44
5/12/2010 1.03 4392.60 4388.50 37.42
5/12/2010 1.03 4392.60 4388.50 37.41
5/13/2010 1.03 4392.60 4388.50 37.39
5/13/2010 1.03 4392.60 4388.60 37.38
5/14/2010 1.04 4392.60 4388.60 37.37
5/14/2010 1.04 4392.60 4388.60 37.35
5/15/2010 1.04 4392.70 4388.60 37.34
5/15/2010 1.04 4392.70 4388.60 37.33
5/16/2010 1.04 4392.70 4388.60 37.31
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/17/2010 1.04 4392.70 4388.60 37.30
5/17/2010 1.04 4392.70 4388.70 37.29
5/18/2010 1.05 4392.70 4388.70 37.27
5/18/2010 1.05 4392.70 4388.70 37.26
5/19/2010 1.05 4392.80 4388.70 37.25
5/19/2010 1.05 4392.80 4388.70 37.23
5/20/2010 1.05 4392.80 4388.70 37.22
5/20/2010 1.05 4392.80 4388.70 37.21
5/21/2010 1.06 4392.80 4388.80 37.19
5/22/2010 1.06 4392.80 4388.80 37.18
5/22/2010 1.06 4392.80 4388.80 37.17
5/23/2010 1.06 4392.80 4388.80 37.15
5/23/2010 1.06 4392.90 4388.80 37.14
5/24/2010 1.06 4392.90 4388.80 37.13
5/24/2010 1.06 4392.90 4388.90 37.11
5/25/2010 1.07 4392.90 4388.90 37.10
5/25/2010 1.07 4392.90 4388.90 37.08
5/26/2010 1.07 4392.90 4388.90 37.07
5/27/2010 1.07 4392.90 4388.90 37.06
5/27/2010 1.07 4393.00 4388.90 37.04
5/28/2010 1.07 4393.00 4388.90 37.03
5/28/2010 1.08 4393.00 4389.00 37.02
5/29/2010 1.08 4393.00 4389.00 37.00
5/29/2010 1.08 4393.00 4389.00 36.99
5/30/2010 1.08 4393.00 4389.00 36.98
5/30/2010 1.08 4393.00 4389.00 36.96
5/31/2010 1.08 4393.10 4389.00 36.95
6/1/2010 1.08 4393.10 4389.10 36.94
6/1/2010 1.09 4393.10 4389.10 36.93
6/2/2010 1.09 4393.10 4389.10 36.91
6/2/2010 1.09 4393.10 4389.10 36.90
6/3/2010 1.09 4393.10 4389.10 36.89
6/3/2010 1.09 4393.10 4389.10 36.88
6/4/2010 1.09 4393.10 4389.10 36.87
6/4/2010 1.10 4393.10 4389.20 36.86
6/5/2010 1.10 4393.20 4389.20 36.84
6/6/2010 1.10 4393.20 4389.20 36.83
6/6/2010 1.10 4393.20 4389.20 36.82
6/7/2010 1.10 4393.20 4389.20 36.81
6/7/2010 1.10 4393.20 4389.20 36.80
6/8/2010 1.10 4393.20 4389.20 36.79
6/8/2010 1.11 4393.20 4389.30 36.77
6/9/2010 1.11 4393.20 4389.30 36.76
6/9/2010 1.11 4393.30 4389.30 36.75


6/10/2010 1.11 4393.30 4389.30 36.74
6/11/2010 1.11 4393.30 4389.30 36.73
6/11/2010 1.11 4393.30 4389.30 36.72
6/12/2010 1.11 4393.30 4389.40 36.70
6/12/2010 1.12 4393.30 4389.40 36.69
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/13/2010 1.12 4393.30 4389.40 36.68
6/13/2010 1.12 4393.30 4389.40 36.67
6/14/2010 1.12 4393.30 4389.40 36.66
6/14/2010 1.12 4393.40 4389.40 36.65
6/15/2010 1.12 4393.40 4389.40 36.63
6/16/2010 1.13 4393.40 4389.50 36.62
6/16/2010 1.13 4393.40 4389.50 36.61
6/17/2010 1.13 4393.40 4389.50 36.60
6/17/2010 1.13 4393.40 4389.50 36.59
6/18/2010 1.13 4393.40 4389.50 36.58
6/18/2010 1.13 4393.40 4389.50 36.57
6/19/2010 1.13 4393.40 4389.60 36.55
6/19/2010 1.14 4393.50 4389.60 36.54
6/20/2010 1.14 4393.50 4389.60 36.53
6/21/2010 1.14 4393.50 4389.60 36.52
6/21/2010 1.14 4393.50 4389.60 36.51
6/22/2010 1.14 4393.50 4389.60 36.50
6/22/2010 1.14 4393.50 4389.60 36.48
6/23/2010 1.15 4393.50 4389.70 36.47
6/23/2010 1.15 4393.50 4389.70 36.46
6/24/2010 1.15 4393.60 4389.70 36.45
6/24/2010 1.15 4393.60 4389.70 36.44
6/25/2010 1.15 4393.60 4389.70 36.43
6/26/2010 1.15 4393.60 4389.70 36.42
6/26/2010 1.15 4393.60 4389.70 36.40
6/27/2010 1.16 4393.60 4389.80 36.39
6/27/2010 1.16 4393.60 4389.80 36.38
6/28/2010 1.16 4393.60 4389.80 36.37
6/28/2010 1.16 4393.60 4389.80 36.36
6/29/2010 1.16 4393.70 4389.80 36.35
6/29/2010 1.16 4393.70 4389.80 36.33
6/30/2010 1.17 4393.70 4389.90 36.32
7/1/2010 1.17 4393.70 4389.90 36.31
7/1/2010 1.17 4393.70 4389.90 36.30
7/2/2010 1.17 4393.70 4389.90 36.30
7/2/2010 1.17 4393.70 4389.90 36.29
7/3/2010 1.17 4393.70 4389.90 36.28
7/3/2010 1.17 4393.70 4389.90 36.27
7/4/2010 1.18 4393.70 4390.00 36.26
7/4/2010 1.18 4393.70 4390.00 36.26
7/5/2010 1.18 4393.80 4390.00 36.25
7/6/2010 1.18 4393.80 4390.00 36.24
7/6/2010 1.18 4393.80 4390.00 36.23
7/7/2010 1.18 4393.80 4390.00 36.23
7/7/2010 1.18 4393.80 4390.00 36.22
7/8/2010 1.19 4393.80 4390.00 36.21
7/8/2010 1.19 4393.80 4390.10 36.20
7/9/2010 1.19 4393.80 4390.10 36.19
7/9/2010 1.19 4393.80 4390.10 36.19
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/10/2010 1.19 4393.80 4390.10 36.18
7/11/2010 1.19 4393.80 4390.10 36.17
7/11/2010 1.20 4393.80 4390.10 36.16
7/12/2010 1.20 4393.80 4390.10 36.16
7/12/2010 1.20 4393.90 4390.10 36.15
7/13/2010 1.20 4393.90 4390.10 36.14
7/13/2010 1.20 4393.90 4390.10 36.13
7/14/2010 1.20 4393.90 4390.20 36.12
7/14/2010 1.20 4393.90 4390.20 36.12
7/15/2010 1.21 4393.90 4390.20 36.11
7/16/2010 1.21 4393.90 4390.20 36.10
7/16/2010 1.21 4393.90 4390.20 36.09
7/17/2010 1.21 4393.90 4390.20 36.09
7/17/2010 1.21 4393.90 4390.20 36.08
7/18/2010 1.21 4393.90 4390.20 36.07
7/18/2010 1.22 4393.90 4390.20 36.06
7/19/2010 1.22 4393.90 4390.20 36.05
7/19/2010 1.22 4394.00 4390.20 36.05
7/20/2010 1.22 4394.00 4390.30 36.04
7/21/2010 1.22 4394.00 4390.30 36.03
7/21/2010 1.22 4394.00 4390.30 36.02
7/22/2010 1.22 4394.00 4390.30 36.02
7/22/2010 1.23 4394.00 4390.30 36.01
7/23/2010 1.23 4394.00 4390.30 36.00
7/23/2010 1.23 4394.00 4390.30 35.99
7/24/2010 1.23 4394.00 4390.30 35.99
7/24/2010 1.23 4394.00 4390.30 35.98
7/25/2010 1.23 4394.00 4390.30 35.97
7/26/2010 1.24 4394.00 4390.40 35.96
7/26/2010 1.24 4394.00 4390.40 35.95
7/27/2010 1.24 4394.10 4390.40 35.95
7/27/2010 1.24 4394.10 4390.40 35.94
7/28/2010 1.24 4394.10 4390.40 35.93
7/28/2010 1.24 4394.10 4390.40 35.92
7/29/2010 1.24 4394.10 4390.40 35.92
7/29/2010 1.25 4394.10 4390.40 35.91
7/30/2010 1.25 4394.10 4390.40 35.90
7/31/2010 1.25 4394.10 4390.40 35.89
7/31/2010 1.25 4394.10 4390.50 35.89
8/1/2010 1.25 4394.10 4390.50 35.88
8/1/2010 1.25 4394.10 4390.50 35.87
8/2/2010 1.25 4394.10 4390.50 35.86
8/2/2010 1.26 4394.10 4390.50 35.85
8/3/2010 1.26 4394.20 4390.50 35.84
8/3/2010 1.26 4394.20 4390.50 35.83
8/4/2010 1.26 4394.20 4390.50 35.82
8/5/2010 1.26 4394.20 4390.50 35.81
8/5/2010 1.26 4394.20 4390.50 35.81
8/6/2010 1.27 4394.20 4390.60 35.80
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/6/2010 1.27 4394.20 4390.60 35.79
8/7/2010 1.27 4394.20 4390.60 35.78
8/7/2010 1.27 4394.20 4390.60 35.77
8/8/2010 1.27 4394.20 4390.60 35.76
8/8/2010 1.27 4394.20 4390.60 35.75
8/9/2010 1.27 4394.30 4390.60 35.74


8/10/2010 1.28 4394.30 4390.60 35.73
8/10/2010 1.28 4394.30 4390.60 35.72
8/11/2010 1.28 4394.30 4390.60 35.72
8/11/2010 1.28 4394.30 4390.70 35.71
8/12/2010 1.28 4394.30 4390.70 35.70
8/12/2010 1.28 4394.30 4390.70 35.69
8/13/2010 1.29 4394.30 4390.70 35.68
8/13/2010 1.29 4394.30 4390.70 35.67
8/14/2010 1.29 4394.30 4390.70 35.66
8/15/2010 1.29 4394.30 4390.70 35.65
8/15/2010 1.29 4394.40 4390.70 35.64
8/16/2010 1.29 4394.40 4390.70 35.64
8/16/2010 1.29 4394.40 4390.70 35.63
8/17/2010 1.30 4394.40 4390.80 35.62
8/17/2010 1.30 4394.40 4390.80 35.61
8/18/2010 1.30 4394.40 4390.80 35.60
8/18/2010 1.30 4394.40 4390.80 35.59
8/19/2010 1.30 4394.40 4390.80 35.58
8/20/2010 1.30 4394.40 4390.80 35.57
8/20/2010 1.31 4394.40 4390.80 35.56
8/21/2010 1.31 4394.40 4390.80 35.56
8/21/2010 1.31 4394.50 4390.80 35.55
8/22/2010 1.31 4394.50 4390.80 35.54
8/22/2010 1.31 4394.50 4390.80 35.53
8/23/2010 1.31 4394.50 4390.90 35.52
8/23/2010 1.31 4394.50 4390.90 35.51
8/24/2010 1.32 4394.50 4390.90 35.50
8/25/2010 1.32 4394.50 4390.90 35.49
8/25/2010 1.32 4394.50 4390.90 35.48
8/26/2010 1.32 4394.50 4390.90 35.48
8/26/2010 1.32 4394.50 4390.90 35.47
8/27/2010 1.32 4394.50 4390.90 35.46
8/27/2010 1.32 4394.60 4390.90 35.45
8/28/2010 1.33 4394.60 4390.90 35.44
8/28/2010 1.33 4394.60 4391.00 35.43
8/29/2010 1.33 4394.60 4391.00 35.42
8/30/2010 1.33 4394.60 4391.00 35.41
8/30/2010 1.33 4394.60 4391.00 35.41
8/31/2010 1.33 4394.60 4391.00 35.40
8/31/2010 1.34 4394.60 4391.00 35.39
9/1/2010 1.34 4394.60 4391.00 35.38
9/1/2010 1.34 4394.60 4391.00 35.37
9/2/2010 1.34 4394.60 4391.00 35.36
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/2/2010 1.34 4394.60 4391.00 35.35
9/3/2010 1.34 4394.70 4391.10 35.34
9/4/2010 1.34 4394.70 4391.10 35.33
9/4/2010 1.35 4394.70 4391.10 35.33
9/5/2010 1.35 4394.70 4391.10 35.32
9/5/2010 1.35 4394.70 4391.10 35.31
9/6/2010 1.35 4394.70 4391.10 35.30
9/6/2010 1.35 4394.70 4391.10 35.29
9/7/2010 1.35 4394.70 4391.10 35.28
9/7/2010 1.36 4394.70 4391.10 35.27
9/8/2010 1.36 4394.70 4391.10 35.26
9/9/2010 1.36 4394.70 4391.20 35.25
9/9/2010 1.36 4394.80 4391.20 35.25


9/10/2010 1.36 4394.80 4391.20 35.24
9/10/2010 1.36 4394.80 4391.20 35.23
9/11/2010 1.36 4394.80 4391.20 35.22
9/11/2010 1.37 4394.80 4391.20 35.21
9/12/2010 1.37 4394.80 4391.20 35.20
9/12/2010 1.37 4394.80 4391.20 35.19
9/13/2010 1.37 4394.80 4391.20 35.18
9/14/2010 1.37 4394.80 4391.20 35.17
9/14/2010 1.37 4394.80 4391.30 35.17
9/15/2010 1.37 4394.80 4391.30 35.16
9/15/2010 1.38 4394.90 4391.30 35.15
9/16/2010 1.38 4394.90 4391.30 35.14
9/16/2010 1.38 4394.90 4391.30 35.13
9/17/2010 1.38 4394.90 4391.30 35.12
9/17/2010 1.38 4394.90 4391.30 35.11
9/18/2010 1.38 4394.90 4391.30 35.10
9/19/2010 1.39 4394.90 4391.30 35.10
9/19/2010 1.39 4394.90 4391.30 35.09
9/20/2010 1.39 4394.90 4391.40 35.08
9/20/2010 1.39 4394.90 4391.40 35.07
9/21/2010 1.39 4394.90 4391.40 35.06
9/21/2010 1.39 4394.90 4391.40 35.05
9/22/2010 1.39 4395.00 4391.40 35.04
9/22/2010 1.40 4395.00 4391.40 35.03
9/23/2010 1.40 4395.00 4391.40 35.03
9/24/2010 1.40 4395.00 4391.40 35.02
9/24/2010 1.40 4395.00 4391.40 35.01
9/25/2010 1.40 4395.00 4391.40 35.00
9/25/2010 1.40 4395.00 4391.40 34.99
9/26/2010 1.41 4395.00 4391.50 34.98
9/26/2010 1.41 4395.00 4391.50 34.97
9/27/2010 1.41 4395.00 4391.50 34.96
9/27/2010 1.41 4395.00 4391.50 34.96
9/28/2010 1.41 4395.10 4391.50 34.95
9/29/2010 1.41 4395.10 4391.50 34.94
9/29/2010 1.41 4395.10 4391.50 34.93
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/30/2010 1.42 4395.10 4391.50 34.92
9/30/2010 1.42 4395.10 4391.50 34.91
10/1/2010 1.42 4395.10 4391.50 34.90
10/1/2010 1.42 4395.10 4391.60 34.89
10/2/2010 1.42 4395.10 4391.60 34.88
10/2/2010 1.42 4395.10 4391.60 34.87
10/3/2010 1.43 4395.10 4391.60 34.86
10/4/2010 1.43 4395.10 4391.60 34.85
10/4/2010 1.43 4395.20 4391.60 34.84
10/5/2010 1.43 4395.20 4391.60 34.83
10/5/2010 1.43 4395.20 4391.60 34.82
10/6/2010 1.43 4395.20 4391.60 34.81
10/6/2010 1.43 4395.20 4391.60 34.80
10/7/2010 1.44 4395.20 4391.70 34.79
10/7/2010 1.44 4395.20 4391.70 34.78
10/8/2010 1.44 4395.20 4391.70 34.77
10/9/2010 1.44 4395.20 4391.70 34.76
10/9/2010 1.44 4395.20 4391.70 34.75


10/10/2010 1.44 4395.30 4391.70 34.74
10/10/2010 1.44 4395.30 4391.70 34.73
10/11/2010 1.45 4395.30 4391.70 34.72
10/11/2010 1.45 4395.30 4391.70 34.71
10/12/2010 1.45 4395.30 4391.70 34.70
10/12/2010 1.45 4395.30 4391.80 34.69
10/13/2010 1.45 4395.30 4391.80 34.68
10/14/2010 1.45 4395.30 4391.80 34.67
10/14/2010 1.46 4395.30 4391.80 34.66
10/15/2010 1.46 4395.40 4391.80 34.65
10/15/2010 1.46 4395.40 4391.80 34.64
10/16/2010 1.46 4395.40 4391.80 34.63
10/16/2010 1.46 4395.40 4391.80 34.62
10/17/2010 1.46 4395.40 4391.80 34.61
10/17/2010 1.46 4395.40 4391.80 34.60
10/18/2010 1.47 4395.40 4391.90 34.59
10/19/2010 1.47 4395.40 4391.90 34.58
10/19/2010 1.47 4395.40 4391.90 34.57
10/20/2010 1.47 4395.40 4391.90 34.56
10/20/2010 1.47 4395.50 4391.90 34.55
10/21/2010 1.47 4395.50 4391.90 34.54
10/21/2010 1.48 4395.50 4391.90 34.53
10/22/2010 1.48 4395.50 4391.90 34.52
10/22/2010 1.48 4395.50 4391.90 34.51
10/23/2010 1.48 4395.50 4391.90 34.50
10/24/2010 1.48 4395.50 4392.00 34.49
10/24/2010 1.48 4395.50 4392.00 34.48
10/25/2010 1.48 4395.50 4392.00 34.47
10/25/2010 1.49 4395.50 4392.00 34.46
10/26/2010 1.49 4395.60 4392.00 34.45
10/26/2010 1.49 4395.60 4392.00 34.44
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/27/2010 1.49 4395.60 4392.00 34.43
10/27/2010 1.49 4395.60 4392.00 34.42
10/28/2010 1.49 4395.60 4392.00 34.41
10/29/2010 1.50 4395.60 4392.00 34.40
10/29/2010 1.50 4395.60 4392.00 34.39
10/30/2010 1.50 4395.60 4392.10 34.38
10/30/2010 1.50 4395.60 4392.10 34.37
10/31/2010 1.50 4395.60 4392.10 34.36
10/31/2010 1.50 4395.70 4392.10 34.35
11/1/2010 1.50 4395.70 4392.10 34.34
11/1/2010 1.51 4395.70 4392.10 34.33
11/2/2010 1.51 4395.70 4392.10 34.32
11/3/2010 1.51 4395.70 4392.10 34.31
11/3/2010 1.51 4395.70 4392.10 34.29
11/4/2010 1.51 4395.70 4392.10 34.28
11/4/2010 1.51 4395.70 4392.20 34.27
11/5/2010 1.51 4395.70 4392.20 34.26
11/5/2010 1.52 4395.80 4392.20 34.25
11/6/2010 1.52 4395.80 4392.20 34.24
11/6/2010 1.52 4395.80 4392.20 34.22
11/7/2010 1.52 4395.80 4392.20 34.21
11/8/2010 1.52 4395.80 4392.20 34.20
11/8/2010 1.52 4395.80 4392.20 34.19
11/9/2010 1.53 4395.80 4392.20 34.18
11/9/2010 1.53 4395.80 4392.20 34.17


11/10/2010 1.53 4395.80 4392.30 34.16
11/10/2010 1.53 4395.90 4392.30 34.14
11/11/2010 1.53 4395.90 4392.30 34.13
11/11/2010 1.53 4395.90 4392.30 34.12
11/12/2010 1.53 4395.90 4392.30 34.11
11/13/2010 1.54 4395.90 4392.30 34.10
11/13/2010 1.54 4395.90 4392.30 34.09
11/14/2010 1.54 4395.90 4392.30 34.07
11/14/2010 1.54 4395.90 4392.30 34.06
11/15/2010 1.54 4395.90 4392.30 34.05
11/15/2010 1.54 4396.00 4392.40 34.04
11/16/2010 1.55 4396.00 4392.40 34.03
11/16/2010 1.55 4396.00 4392.40 34.02
11/17/2010 1.55 4396.00 4392.40 34.01
11/18/2010 1.55 4396.00 4392.40 33.99
11/18/2010 1.55 4396.00 4392.40 33.98
11/19/2010 1.55 4396.00 4392.40 33.97
11/19/2010 1.55 4396.00 4392.40 33.96
11/20/2010 1.56 4396.10 4392.40 33.95
11/20/2010 1.56 4396.10 4392.40 33.94
11/21/2010 1.56 4396.10 4392.50 33.93
11/21/2010 1.56 4396.10 4392.50 33.91
11/22/2010 1.56 4396.10 4392.50 33.90
11/23/2010 1.56 4396.10 4392.50 33.89


21 of 102







Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/23/2010 1.57 4396.10 4392.50 33.88
11/24/2010 1.57 4396.10 4392.50 33.87
11/24/2010 1.57 4396.10 4392.50 33.86
11/25/2010 1.57 4396.20 4392.50 33.85
11/25/2010 1.57 4396.20 4392.50 33.83
11/26/2010 1.57 4396.20 4392.50 33.82
11/26/2010 1.57 4396.20 4392.60 33.81
11/27/2010 1.58 4396.20 4392.60 33.80
11/28/2010 1.58 4396.20 4392.60 33.79
11/28/2010 1.58 4396.20 4392.60 33.78
11/29/2010 1.58 4396.20 4392.60 33.77
11/29/2010 1.58 4396.20 4392.60 33.75
11/30/2010 1.58 4396.30 4392.60 33.74
11/30/2010 1.58 4396.30 4392.60 33.73
12/1/2010 1.59 4396.30 4392.60 33.72
12/1/2010 1.59 4396.30 4392.60 33.71
12/2/2010 1.59 4396.30 4392.60 33.69
12/3/2010 1.59 4396.30 4392.70 33.68
12/3/2010 1.59 4396.30 4392.70 33.67
12/4/2010 1.59 4396.30 4392.70 33.65
12/4/2010 1.60 4396.40 4392.70 33.64
12/5/2010 1.60 4396.40 4392.70 33.63
12/5/2010 1.60 4396.40 4392.70 33.61
12/6/2010 1.60 4396.40 4392.70 33.60
12/6/2010 1.60 4396.40 4392.70 33.59
12/7/2010 1.60 4396.40 4392.70 33.57
12/8/2010 1.60 4396.40 4392.70 33.56
12/8/2010 1.61 4396.50 4392.80 33.55
12/9/2010 1.61 4396.50 4392.80 33.53
12/9/2010 1.61 4396.50 4392.80 33.52


12/10/2010 1.61 4396.50 4392.80 33.50
12/10/2010 1.61 4396.50 4392.80 33.49
12/11/2010 1.61 4396.50 4392.80 33.48
12/11/2010 1.62 4396.50 4392.80 33.46
12/12/2010 1.62 4396.50 4392.80 33.45
12/13/2010 1.62 4396.60 4392.80 33.44
12/13/2010 1.62 4396.60 4392.80 33.42
12/14/2010 1.62 4396.60 4392.90 33.41
12/14/2010 1.62 4396.60 4392.90 33.40
12/15/2010 1.62 4396.60 4392.90 33.38
12/15/2010 1.63 4396.60 4392.90 33.37
12/16/2010 1.63 4396.60 4392.90 33.36
12/16/2010 1.63 4396.70 4392.90 33.34
12/17/2010 1.63 4396.70 4392.90 33.33
12/18/2010 1.63 4396.70 4392.90 33.32
12/18/2010 1.63 4396.70 4392.90 33.30
12/19/2010 1.64 4396.70 4392.90 33.29
12/19/2010 1.64 4396.70 4393.00 33.28
12/20/2010 1.64 4396.70 4393.00 33.26
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/20/2010 1.64 4396.80 4393.00 33.25
12/21/2010 1.64 4396.80 4393.00 33.24
12/21/2010 1.64 4396.80 4393.00 33.22
12/22/2010 1.64 4396.80 4393.00 33.21
12/23/2010 1.65 4396.80 4393.00 33.20
12/23/2010 1.65 4396.80 4393.00 33.18
12/24/2010 1.65 4396.80 4393.00 33.17
12/24/2010 1.65 4396.80 4393.00 33.16
12/25/2010 1.65 4396.90 4393.10 33.14
12/25/2010 1.65 4396.90 4393.10 33.13
12/26/2010 1.65 4396.90 4393.10 33.12
12/26/2010 1.66 4396.90 4393.10 33.10
12/27/2010 1.66 4396.90 4393.10 33.09
12/28/2010 1.66 4396.90 4393.10 33.08
12/28/2010 1.66 4396.90 4393.10 33.06
12/29/2010 1.66 4397.00 4393.10 33.05
12/29/2010 1.66 4397.00 4393.10 33.04
12/30/2010 1.67 4397.00 4393.10 33.02
12/30/2010 1.67 4397.00 4393.20 33.01
12/31/2010 1.67 4397.00 4393.20 33.00
12/31/2010 1.67 4397.00 4393.20 32.98


1/1/2011 1.67 4397.00 4393.20 32.97
1/2/2011 1.67 4397.00 4393.20 32.96
1/2/2011 1.67 4397.10 4393.20 32.94
1/3/2011 1.68 4397.10 4393.20 32.93
1/3/2011 1.68 4397.10 4393.20 32.91
1/4/2011 1.68 4397.10 4393.20 32.90
1/4/2011 1.68 4397.10 4393.20 32.88
1/5/2011 1.68 4397.10 4393.30 32.87
1/5/2011 1.68 4397.10 4393.30 32.85
1/6/2011 1.69 4397.20 4393.30 32.84
1/7/2011 1.69 4397.20 4393.30 32.82
1/7/2011 1.69 4397.20 4393.30 32.81
1/8/2011 1.69 4397.20 4393.30 32.79
1/8/2011 1.69 4397.20 4393.30 32.78
1/9/2011 1.69 4397.20 4393.30 32.77
1/9/2011 1.69 4397.30 4393.30 32.75


1/10/2011 1.70 4397.30 4393.30 32.74
1/10/2011 1.70 4397.30 4393.30 32.72
1/11/2011 1.70 4397.30 4393.40 32.71
1/12/2011 1.70 4397.30 4393.40 32.69
1/12/2011 1.70 4397.30 4393.40 32.68
1/13/2011 1.70 4397.30 4393.40 32.66
1/13/2011 1.71 4397.40 4393.40 32.65
1/14/2011 1.71 4397.40 4393.40 32.63
1/14/2011 1.71 4397.40 4393.40 32.62
1/15/2011 1.71 4397.40 4393.40 32.60
1/15/2011 1.71 4397.40 4393.40 32.59
1/16/2011 1.71 4397.40 4393.40 32.58
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/17/2011 1.71 4397.40 4393.50 32.56
1/17/2011 1.72 4397.50 4393.50 32.55
1/18/2011 1.72 4397.50 4393.50 32.53
1/18/2011 1.72 4397.50 4393.50 32.52
1/19/2011 1.72 4397.50 4393.50 32.50
1/19/2011 1.72 4397.50 4393.50 32.49
1/20/2011 1.72 4397.50 4393.50 32.47
1/20/2011 1.72 4397.50 4393.50 32.46
1/21/2011 1.73 4397.60 4393.50 32.44
1/22/2011 1.73 4397.60 4393.50 32.43
1/22/2011 1.73 4397.60 4393.60 32.42
1/23/2011 1.73 4397.60 4393.60 32.40
1/23/2011 1.73 4397.60 4393.60 32.39
1/24/2011 1.73 4397.60 4393.60 32.37
1/24/2011 1.74 4397.60 4393.60 32.36
1/25/2011 1.74 4397.70 4393.60 32.34
1/25/2011 1.74 4397.70 4393.60 32.33
1/26/2011 1.74 4397.70 4393.60 32.31
1/27/2011 1.74 4397.70 4393.60 32.30
1/27/2011 1.74 4397.70 4393.60 32.28
1/28/2011 1.74 4397.70 4393.70 32.27
1/28/2011 1.75 4397.70 4393.70 32.26
1/29/2011 1.75 4397.80 4393.70 32.24
1/29/2011 1.75 4397.80 4393.70 32.23
1/30/2011 1.75 4397.80 4393.70 32.21
1/30/2011 1.75 4397.80 4393.70 32.20
1/31/2011 1.75 4397.80 4393.70 32.18
2/1/2011 1.76 4397.80 4393.70 32.17
2/1/2011 1.76 4397.80 4393.70 32.15
2/2/2011 1.76 4397.90 4393.70 32.14
2/2/2011 1.76 4397.90 4393.80 32.12
2/3/2011 1.76 4397.90 4393.80 32.11
2/3/2011 1.76 4397.90 4393.80 32.10
2/4/2011 1.76 4397.90 4393.80 32.08
2/4/2011 1.77 4397.90 4393.80 32.07
2/5/2011 1.77 4397.90 4393.80 32.05
2/6/2011 1.77 4398.00 4393.80 32.04
2/6/2011 1.77 4398.00 4393.80 32.02
2/7/2011 1.77 4398.00 4393.80 32.01
2/7/2011 1.77 4398.00 4393.80 31.99
2/8/2011 1.77 4398.00 4393.90 31.98
2/8/2011 1.78 4398.00 4393.90 31.96
2/9/2011 1.78 4398.10 4393.90 31.95
2/9/2011 1.78 4398.10 4393.90 31.93


2/10/2011 1.78 4398.10 4393.90 31.92
2/11/2011 1.78 4398.10 4393.90 31.90
2/11/2011 1.78 4398.10 4393.90 31.89
2/12/2011 1.79 4398.10 4393.90 31.88
2/12/2011 1.79 4398.10 4393.90 31.86


24 of 102







Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/13/2011 1.79 4398.20 4393.90 31.85
2/13/2011 1.79 4398.20 4393.90 31.83
2/14/2011 1.79 4398.20 4394.00 31.82
2/14/2011 1.79 4398.20 4394.00 31.80
2/15/2011 1.79 4398.20 4394.00 31.79
2/16/2011 1.80 4398.20 4394.00 31.77
2/16/2011 1.80 4398.20 4394.00 31.76
2/17/2011 1.80 4398.30 4394.00 31.74
2/17/2011 1.80 4398.30 4394.00 31.73
2/18/2011 1.80 4398.30 4394.00 31.71
2/18/2011 1.80 4398.30 4394.00 31.70
2/19/2011 1.81 4398.30 4394.00 31.69
2/19/2011 1.81 4398.30 4394.10 31.67
2/20/2011 1.81 4398.30 4394.10 31.66
2/21/2011 1.81 4398.40 4394.10 31.64
2/21/2011 1.81 4398.40 4394.10 31.63
2/22/2011 1.81 4398.40 4394.10 31.61
2/22/2011 1.81 4398.40 4394.10 31.60
2/23/2011 1.82 4398.40 4394.10 31.58
2/23/2011 1.82 4398.40 4394.10 31.57
2/24/2011 1.82 4398.40 4394.10 31.55
2/24/2011 1.82 4398.50 4394.10 31.54
2/25/2011 1.82 4398.50 4394.20 31.53
2/26/2011 1.82 4398.50 4394.20 31.51
2/26/2011 1.83 4398.50 4394.20 31.50
2/27/2011 1.83 4398.50 4394.20 31.48
2/27/2011 1.83 4398.50 4394.20 31.47
2/28/2011 1.83 4398.50 4394.20 31.45
2/28/2011 1.83 4398.60 4394.20 31.44
3/1/2011 1.83 4398.60 4394.20 31.42
3/1/2011 1.83 4398.60 4394.20 31.41
3/2/2011 1.84 4398.60 4394.20 31.39
3/3/2011 1.84 4398.60 4394.30 31.38
3/3/2011 1.84 4398.60 4394.30 31.36
3/4/2011 1.84 4398.70 4394.30 31.35
3/4/2011 1.84 4398.70 4394.30 31.33
3/5/2011 1.84 4398.70 4394.30 31.32
3/5/2011 1.84 4398.70 4394.30 31.30
3/6/2011 1.85 4398.70 4394.30 31.28
3/6/2011 1.85 4398.70 4394.30 31.27
3/7/2011 1.85 4398.70 4394.30 31.25
3/8/2011 1.85 4398.80 4394.30 31.24
3/8/2011 1.85 4398.80 4394.40 31.22
3/9/2011 1.85 4398.80 4394.40 31.21
3/9/2011 1.86 4398.80 4394.40 31.19


3/10/2011 1.86 4398.80 4394.40 31.18
3/10/2011 1.86 4398.80 4394.40 31.16
3/11/2011 1.86 4398.90 4394.40 31.15
3/11/2011 1.86 4398.90 4394.40 31.13
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/12/2011 1.86 4398.90 4394.40 31.11
3/13/2011 1.86 4398.90 4394.40 31.10
3/13/2011 1.87 4398.90 4394.40 31.08
3/14/2011 1.87 4398.90 4394.50 31.07
3/14/2011 1.87 4398.90 4394.50 31.05
3/15/2011 1.87 4399.00 4394.50 31.04
3/15/2011 1.87 4399.00 4394.50 31.02
3/16/2011 1.87 4399.00 4394.50 31.01
3/16/2011 1.88 4399.00 4394.50 30.99
3/17/2011 1.88 4399.00 4394.50 30.98
3/18/2011 1.88 4399.00 4394.50 30.96
3/18/2011 1.88 4399.10 4394.50 30.94
3/19/2011 1.88 4399.10 4394.50 30.93
3/19/2011 1.88 4399.10 4394.50 30.91
3/20/2011 1.88 4399.10 4394.60 30.90
3/20/2011 1.89 4399.10 4394.60 30.88
3/21/2011 1.89 4399.10 4394.60 30.87
3/21/2011 1.89 4399.10 4394.60 30.85
3/22/2011 1.89 4399.20 4394.60 30.84
3/23/2011 1.89 4399.20 4394.60 30.82
3/23/2011 1.89 4399.20 4394.60 30.81
3/24/2011 1.90 4399.20 4394.60 30.79
3/24/2011 1.90 4399.20 4394.60 30.78
3/25/2011 1.90 4399.20 4394.60 30.76
3/25/2011 1.90 4399.30 4394.70 30.74
3/26/2011 1.90 4399.30 4394.70 30.73
3/26/2011 1.90 4399.30 4394.70 30.71
3/27/2011 1.90 4399.30 4394.70 30.70
3/28/2011 1.91 4399.30 4394.70 30.68
3/28/2011 1.91 4399.30 4394.70 30.67
3/29/2011 1.91 4399.30 4394.70 30.65
3/29/2011 1.91 4399.40 4394.70 30.64
3/30/2011 1.91 4399.40 4394.70 30.62
3/30/2011 1.91 4399.40 4394.70 30.61
3/31/2011 1.91 4399.40 4394.80 30.59
3/31/2011 1.92 4399.40 4394.80 30.58
4/1/2011 1.92 4399.40 4394.80 30.56
4/2/2011 1.92 4399.50 4394.80 30.55
4/2/2011 1.92 4399.50 4394.80 30.53
4/3/2011 1.92 4399.50 4394.80 30.52
4/3/2011 1.92 4399.50 4394.80 30.51
4/4/2011 1.93 4399.50 4394.80 30.50
4/4/2011 1.93 4399.50 4394.80 30.48
4/5/2011 1.93 4399.50 4394.80 30.47
4/5/2011 1.93 4399.50 4394.90 30.46
4/6/2011 1.93 4399.60 4394.90 30.45
4/7/2011 1.93 4399.60 4394.90 30.43
4/7/2011 1.93 4399.60 4394.90 30.42
4/8/2011 1.94 4399.60 4394.90 30.41


26 of 102







Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/8/2011 1.94 4399.60 4394.90 30.39
4/9/2011 1.94 4399.60 4394.90 30.38
4/9/2011 1.94 4399.60 4394.90 30.37


4/10/2011 1.94 4399.60 4394.90 30.36
4/10/2011 1.94 4399.70 4394.90 30.34
4/11/2011 1.95 4399.70 4395.00 30.33
4/12/2011 1.95 4399.70 4395.00 30.32
4/12/2011 1.95 4399.70 4395.00 30.31
4/13/2011 1.95 4399.70 4395.00 30.29
4/13/2011 1.95 4399.70 4395.00 30.28
4/14/2011 1.95 4399.70 4395.00 30.27
4/14/2011 1.95 4399.70 4395.00 30.25
4/15/2011 1.96 4399.80 4395.00 30.24
4/15/2011 1.96 4399.80 4395.00 30.23
4/16/2011 1.96 4399.80 4395.00 30.22
4/17/2011 1.96 4399.80 4395.10 30.20
4/17/2011 1.96 4399.80 4395.10 30.19
4/18/2011 1.96 4399.80 4395.10 30.18
4/18/2011 1.97 4399.80 4395.10 30.17
4/19/2011 1.97 4399.80 4395.10 30.15
4/19/2011 1.97 4399.90 4395.10 30.14
4/20/2011 1.97 4399.90 4395.10 30.13
4/20/2011 1.97 4399.90 4395.10 30.11
4/21/2011 1.97 4399.90 4395.10 30.10
4/22/2011 1.97 4399.90 4395.10 30.09
4/22/2011 1.98 4399.90 4395.10 30.08
4/23/2011 1.98 4399.90 4395.20 30.06
4/23/2011 1.98 4399.90 4395.20 30.05
4/24/2011 1.98 4400.00 4395.20 30.04
4/24/2011 1.98 4400.00 4395.20 30.03
4/25/2011 1.98 4400.00 4395.20 30.01
4/25/2011 1.98 4400.00 4395.20 30.00
4/26/2011 1.99 4400.00 4395.20 29.99
4/27/2011 1.99 4400.00 4395.20 29.98
4/27/2011 1.99 4400.00 4395.20 29.97
4/28/2011 1.99 4400.00 4395.20 29.96
4/28/2011 1.99 4400.00 4395.30 29.95
4/29/2011 1.99 4400.10 4395.30 29.94
4/29/2011 2.00 4400.10 4395.30 29.93
4/30/2011 2.00 4400.10 4395.30 29.92
4/30/2011 2.00 4400.10 4395.30 29.91
5/1/2011 2.00 4400.10 4395.30 29.90
5/2/2011 2.00 4400.10 4395.30 29.89
5/2/2011 2.00 4400.10 4395.30 29.88
5/3/2011 2.00 4400.10 4395.30 29.87
5/3/2011 2.01 4400.10 4395.30 29.86
5/4/2011 2.01 4400.10 4395.40 29.85
5/4/2011 2.01 4400.20 4395.40 29.84
5/5/2011 2.01 4400.20 4395.40 29.83
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/5/2011 2.01 4400.20 4395.40 29.83
5/6/2011 2.01 4400.20 4395.40 29.82
5/7/2011 2.02 4400.20 4395.40 29.81
5/7/2011 2.02 4400.20 4395.40 29.80
5/8/2011 2.02 4400.20 4395.40 29.79
5/8/2011 2.02 4400.20 4395.40 29.78
5/9/2011 2.02 4400.20 4395.40 29.77
5/9/2011 2.02 4400.20 4395.50 29.76


5/10/2011 2.02 4400.30 4395.50 29.75
5/10/2011 2.03 4400.30 4395.50 29.74
5/11/2011 2.03 4400.30 4395.50 29.73
5/12/2011 2.03 4400.30 4395.50 29.72
5/12/2011 2.03 4400.30 4395.50 29.71
5/13/2011 2.03 4400.30 4395.50 29.70
5/13/2011 2.03 4400.30 4395.50 29.69
5/14/2011 2.04 4400.30 4395.50 29.68
5/14/2011 2.04 4400.30 4395.50 29.67
5/15/2011 2.04 4400.30 4395.60 29.67
5/15/2011 2.04 4400.30 4395.60 29.66
5/16/2011 2.04 4400.40 4395.60 29.65
5/17/2011 2.04 4400.40 4395.60 29.64
5/17/2011 2.04 4400.40 4395.60 29.63
5/18/2011 2.05 4400.40 4395.60 29.62
5/18/2011 2.05 4400.40 4395.60 29.61
5/19/2011 2.05 4400.40 4395.60 29.60
5/19/2011 2.05 4400.40 4395.60 29.59
5/20/2011 2.05 4400.40 4395.60 29.58
5/20/2011 2.05 4400.40 4395.70 29.57
5/21/2011 2.05 4400.40 4395.70 29.56
5/22/2011 2.06 4400.40 4395.70 29.55
5/22/2011 2.06 4400.50 4395.70 29.54
5/23/2011 2.06 4400.50 4395.70 29.53
5/23/2011 2.06 4400.50 4395.70 29.52
5/24/2011 2.06 4400.50 4395.70 29.51
5/24/2011 2.06 4400.50 4395.70 29.51
5/25/2011 2.07 4400.50 4395.70 29.50
5/25/2011 2.07 4400.50 4395.70 29.49
5/26/2011 2.07 4400.50 4395.80 29.48
5/27/2011 2.07 4400.50 4395.80 29.47
5/27/2011 2.07 4400.50 4395.80 29.46
5/28/2011 2.07 4400.60 4395.80 29.45
5/28/2011 2.07 4400.60 4395.80 29.44
5/29/2011 2.08 4400.60 4395.80 29.43
5/29/2011 2.08 4400.60 4395.80 29.42
5/30/2011 2.08 4400.60 4395.80 29.41
5/30/2011 2.08 4400.60 4395.80 29.40
5/31/2011 2.08 4400.60 4395.80 29.39
6/1/2011 2.08 4400.60 4395.80 29.38
6/1/2011 2.09 4400.60 4395.90 29.38
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/2/2011 2.09 4400.60 4395.90 29.37
6/2/2011 2.09 4400.60 4395.90 29.36
6/3/2011 2.09 4400.60 4395.90 29.35
6/3/2011 2.09 4400.70 4395.90 29.35
6/4/2011 2.09 4400.70 4395.90 29.34
6/4/2011 2.09 4400.70 4395.90 29.33
6/5/2011 2.10 4400.70 4395.90 29.32
6/6/2011 2.10 4400.70 4395.90 29.31
6/6/2011 2.10 4400.70 4395.90 29.31
6/7/2011 2.10 4400.70 4396.00 29.30
6/7/2011 2.10 4400.70 4396.00 29.29
6/8/2011 2.10 4400.70 4396.00 29.28
6/8/2011 2.11 4400.70 4396.00 29.28
6/9/2011 2.11 4400.70 4396.00 29.27
6/9/2011 2.11 4400.70 4396.00 29.26


6/10/2011 2.11 4400.70 4396.00 29.25
6/11/2011 2.11 4400.80 4396.00 29.25
6/11/2011 2.11 4400.80 4396.00 29.24
6/12/2011 2.11 4400.80 4396.00 29.23
6/12/2011 2.12 4400.80 4396.10 29.22
6/13/2011 2.12 4400.80 4396.10 29.22
6/13/2011 2.12 4400.80 4396.10 29.21
6/14/2011 2.12 4400.80 4396.10 29.20
6/14/2011 2.12 4400.80 4396.10 29.19
6/15/2011 2.12 4400.80 4396.10 29.19
6/16/2011 2.12 4400.80 4396.10 29.18
6/16/2011 2.13 4400.80 4396.10 29.17
6/17/2011 2.13 4400.80 4396.10 29.16
6/17/2011 2.13 4400.80 4396.10 29.16
6/18/2011 2.13 4400.90 4396.20 29.15
6/18/2011 2.13 4400.90 4396.20 29.14
6/19/2011 2.13 4400.90 4396.20 29.13
6/19/2011 2.14 4400.90 4396.20 29.13
6/20/2011 2.14 4400.90 4396.20 29.12
6/21/2011 2.14 4400.90 4396.20 29.11
6/21/2011 2.14 4400.90 4396.20 29.10
6/22/2011 2.14 4400.90 4396.20 29.10
6/22/2011 2.14 4400.90 4396.20 29.09
6/23/2011 2.14 4400.90 4396.20 29.08
6/23/2011 2.15 4400.90 4396.30 29.07
6/24/2011 2.15 4400.90 4396.30 29.07
6/24/2011 2.15 4400.90 4396.30 29.06
6/25/2011 2.15 4401.00 4396.30 29.05
6/26/2011 2.15 4401.00 4396.30 29.04
6/26/2011 2.15 4401.00 4396.30 29.04
6/27/2011 2.16 4401.00 4396.30 29.03
6/27/2011 2.16 4401.00 4396.30 29.02
6/28/2011 2.16 4401.00 4396.30 29.01
6/28/2011 2.16 4401.00 4396.30 29.01
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/29/2011 2.16 4401.00 4396.40 29.00
6/29/2011 2.16 4401.00 4396.40 28.99
6/30/2011 2.16 4401.00 4396.40 28.98
7/1/2011 2.17 4401.00 4396.40 28.97
7/1/2011 2.17 4401.00 4396.40 28.97
7/2/2011 2.17 4401.00 4396.40 28.97
7/2/2011 2.17 4401.00 4396.40 28.96
7/3/2011 2.17 4401.00 4396.40 28.96
7/3/2011 2.17 4401.00 4396.40 28.96
7/4/2011 2.17 4401.00 4396.40 28.95
7/4/2011 2.18 4401.10 4396.40 28.95
7/5/2011 2.18 4401.10 4396.50 28.94
7/6/2011 2.18 4401.10 4396.50 28.94
7/6/2011 2.18 4401.10 4396.50 28.94
7/7/2011 2.18 4401.10 4396.50 28.93
7/7/2011 2.18 4401.10 4396.50 28.93
7/8/2011 2.19 4401.10 4396.50 28.92
7/8/2011 2.19 4401.10 4396.50 28.92
7/9/2011 2.19 4401.10 4396.50 28.92
7/9/2011 2.19 4401.10 4396.50 28.91


7/10/2011 2.19 4401.10 4396.50 28.91
7/11/2011 2.19 4401.10 4396.60 28.91
7/11/2011 2.19 4401.10 4396.60 28.90
7/12/2011 2.20 4401.10 4396.60 28.90
7/12/2011 2.20 4401.10 4396.60 28.89
7/13/2011 2.20 4401.10 4396.60 28.89
7/13/2011 2.20 4401.10 4396.60 28.89
7/14/2011 2.20 4401.10 4396.60 28.88
7/14/2011 2.20 4401.10 4396.60 28.88
7/15/2011 2.21 4401.10 4396.60 28.87
7/16/2011 2.21 4401.10 4396.60 28.87
7/16/2011 2.21 4401.10 4396.70 28.87
7/17/2011 2.21 4401.10 4396.70 28.86
7/17/2011 2.21 4401.10 4396.70 28.86
7/18/2011 2.21 4401.10 4396.70 28.85
7/18/2011 2.21 4401.10 4396.70 28.85
7/19/2011 2.22 4401.20 4396.70 28.85
7/19/2011 2.22 4401.20 4396.70 28.84
7/20/2011 2.22 4401.20 4396.70 28.84
7/21/2011 2.22 4401.20 4396.70 28.84
7/21/2011 2.22 4401.20 4396.70 28.83
7/22/2011 2.22 4401.20 4396.80 28.83
7/22/2011 2.23 4401.20 4396.80 28.82
7/23/2011 2.23 4401.20 4396.80 28.82
7/23/2011 2.23 4401.20 4396.80 28.82
7/24/2011 2.23 4401.20 4396.80 28.81
7/24/2011 2.23 4401.20 4396.80 28.81
7/25/2011 2.23 4401.20 4396.80 28.80
7/26/2011 2.23 4401.20 4396.80 28.80
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/26/2011 2.24 4401.20 4396.80 28.80
7/27/2011 2.24 4401.20 4396.80 28.79
7/27/2011 2.24 4401.20 4396.90 28.79
7/28/2011 2.24 4401.20 4396.90 28.79
7/28/2011 2.24 4401.20 4396.90 28.78
7/29/2011 2.24 4401.20 4396.90 28.78
7/29/2011 2.24 4401.20 4396.90 28.77
7/30/2011 2.25 4401.20 4396.90 28.77
7/31/2011 2.25 4401.20 4396.90 28.77
7/31/2011 2.25 4401.20 4396.90 28.76
8/1/2011 2.25 4401.20 4396.90 28.76
8/1/2011 2.25 4401.20 4396.90 28.75
8/2/2011 2.25 4401.30 4397.00 28.75
8/2/2011 2.26 4401.30 4397.00 28.75
8/3/2011 2.26 4401.30 4397.00 28.74
8/3/2011 2.26 4401.30 4397.00 28.74
8/4/2011 2.26 4401.30 4397.00 28.73
8/5/2011 2.26 4401.30 4397.00 28.73
8/5/2011 2.26 4401.30 4397.00 28.72
8/6/2011 2.26 4401.30 4397.00 28.72
8/6/2011 2.27 4401.30 4397.00 28.71
8/7/2011 2.27 4401.30 4397.00 28.71
8/7/2011 2.27 4401.30 4397.00 28.71
8/8/2011 2.27 4401.30 4397.10 28.70
8/8/2011 2.27 4401.30 4397.10 28.70
8/9/2011 2.27 4401.30 4397.10 28.69


8/10/2011 2.28 4401.30 4397.10 28.69
8/10/2011 2.28 4401.30 4397.10 28.68
8/11/2011 2.28 4401.30 4397.10 28.68
8/11/2011 2.28 4401.30 4397.10 28.67
8/12/2011 2.28 4401.30 4397.10 28.67
8/12/2011 2.28 4401.30 4397.10 28.67
8/13/2011 2.28 4401.30 4397.10 28.66
8/13/2011 2.29 4401.30 4397.20 28.66
8/14/2011 2.29 4401.30 4397.20 28.65
8/15/2011 2.29 4401.40 4397.20 28.65
8/15/2011 2.29 4401.40 4397.20 28.64
8/16/2011 2.29 4401.40 4397.20 28.64
8/16/2011 2.29 4401.40 4397.20 28.64
8/17/2011 2.30 4401.40 4397.20 28.63
8/17/2011 2.30 4401.40 4397.20 28.63
8/18/2011 2.30 4401.40 4397.20 28.62
8/18/2011 2.30 4401.40 4397.20 28.62
8/19/2011 2.30 4401.40 4397.30 28.61
8/20/2011 2.30 4401.40 4397.30 28.61
8/20/2011 2.30 4401.40 4397.30 28.60
8/21/2011 2.31 4401.40 4397.30 28.60
8/21/2011 2.31 4401.40 4397.30 28.60
8/22/2011 2.31 4401.40 4397.30 28.59
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/22/2011 2.31 4401.40 4397.30 28.59
8/23/2011 2.31 4401.40 4397.30 28.58
8/23/2011 2.31 4401.40 4397.30 28.58
8/24/2011 2.31 4401.40 4397.30 28.57
8/25/2011 2.32 4401.40 4397.40 28.57
8/25/2011 2.32 4401.40 4397.40 28.57
8/26/2011 2.32 4401.40 4397.40 28.56
8/26/2011 2.32 4401.40 4397.40 28.56
8/27/2011 2.32 4401.40 4397.40 28.55
8/27/2011 2.32 4401.50 4397.40 28.55
8/28/2011 2.33 4401.50 4397.40 28.54
8/28/2011 2.33 4401.50 4397.40 28.54
8/29/2011 2.33 4401.50 4397.40 28.53
8/30/2011 2.33 4401.50 4397.40 28.53
8/30/2011 2.33 4401.50 4397.50 28.53
8/31/2011 2.33 4401.50 4397.50 28.52
8/31/2011 2.33 4401.50 4397.50 28.52
9/1/2011 2.34 4401.50 4397.50 28.51
9/1/2011 2.34 4401.50 4397.50 28.51
9/2/2011 2.34 4401.50 4397.50 28.50
9/2/2011 2.34 4401.50 4397.50 28.50
9/3/2011 2.34 4401.50 4397.50 28.49
9/4/2011 2.34 4401.50 4397.50 28.49
9/4/2011 2.35 4401.50 4397.50 28.49
9/5/2011 2.35 4401.50 4397.60 28.48
9/5/2011 2.35 4401.50 4397.60 28.48
9/6/2011 2.35 4401.50 4397.60 28.47
9/6/2011 2.35 4401.50 4397.60 28.47
9/7/2011 2.35 4401.50 4397.60 28.46
9/7/2011 2.35 4401.50 4397.60 28.46
9/8/2011 2.36 4401.50 4397.60 28.45
9/9/2011 2.36 4401.60 4397.60 28.45
9/9/2011 2.36 4401.60 4397.60 28.45


9/10/2011 2.36 4401.60 4397.60 28.44
9/10/2011 2.36 4401.60 4397.60 28.44
9/11/2011 2.36 4401.60 4397.70 28.43
9/11/2011 2.37 4401.60 4397.70 28.43
9/12/2011 2.37 4401.60 4397.70 28.42
9/12/2011 2.37 4401.60 4397.70 28.42
9/13/2011 2.37 4401.60 4397.70 28.41
9/14/2011 2.37 4401.60 4397.70 28.41
9/14/2011 2.37 4401.60 4397.70 28.40
9/15/2011 2.37 4401.60 4397.70 28.40
9/15/2011 2.38 4401.60 4397.70 28.40
9/16/2011 2.38 4401.60 4397.70 28.39
9/16/2011 2.38 4401.60 4397.80 28.39
9/17/2011 2.38 4401.60 4397.80 28.38
9/17/2011 2.38 4401.60 4397.80 28.38
9/18/2011 2.38 4401.60 4397.80 28.37
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/19/2011 2.38 4401.60 4397.80 28.37
9/19/2011 2.39 4401.60 4397.80 28.36
9/20/2011 2.39 4401.60 4397.80 28.36
9/20/2011 2.39 4401.60 4397.80 28.36
9/21/2011 2.39 4401.60 4397.80 28.35
9/21/2011 2.39 4401.70 4397.80 28.35
9/22/2011 2.39 4401.70 4397.90 28.34
9/22/2011 2.40 4401.70 4397.90 28.34
9/23/2011 2.40 4401.70 4397.90 28.33
9/24/2011 2.40 4401.70 4397.90 28.33
9/24/2011 2.40 4401.70 4397.90 28.32
9/25/2011 2.40 4401.70 4397.90 28.32
9/25/2011 2.40 4401.70 4397.90 28.32
9/26/2011 2.40 4401.70 4397.90 28.31
9/26/2011 2.41 4401.70 4397.90 28.31
9/27/2011 2.41 4401.70 4397.90 28.30
9/27/2011 2.41 4401.70 4398.00 28.30
9/28/2011 2.41 4401.70 4398.00 28.29
9/29/2011 2.41 4401.70 4398.00 28.29
9/29/2011 2.41 4401.70 4398.00 28.28
9/30/2011 2.42 4401.70 4398.00 28.28
9/30/2011 2.42 4401.70 4398.00 28.28
10/1/2011 2.42 4401.70 4398.00 28.27
10/1/2011 2.42 4401.70 4398.00 28.26
10/2/2011 2.42 4401.70 4398.00 28.26
10/2/2011 2.42 4401.70 4398.00 28.25
10/3/2011 2.42 4401.80 4398.10 28.25
10/4/2011 2.43 4401.80 4398.10 28.24
10/4/2011 2.43 4401.80 4398.10 28.24
10/5/2011 2.43 4401.80 4398.10 28.23
10/5/2011 2.43 4401.80 4398.10 28.22
10/6/2011 2.43 4401.80 4398.10 28.22
10/6/2011 2.43 4401.80 4398.10 28.21
10/7/2011 2.44 4401.80 4398.10 28.21
10/7/2011 2.44 4401.80 4398.10 28.20
10/8/2011 2.44 4401.80 4398.10 28.19
10/9/2011 2.44 4401.80 4398.20 28.19
10/9/2011 2.44 4401.80 4398.20 28.18


10/10/2011 2.44 4401.80 4398.20 28.18
10/10/2011 2.44 4401.80 4398.20 28.17
10/11/2011 2.45 4401.80 4398.20 28.16
10/11/2011 2.45 4401.80 4398.20 28.16
10/12/2011 2.45 4401.80 4398.20 28.15
10/12/2011 2.45 4401.90 4398.20 28.15
10/13/2011 2.45 4401.90 4398.20 28.14
10/14/2011 2.45 4401.90 4398.20 28.13
10/14/2011 2.45 4401.90 4398.20 28.13
10/15/2011 2.46 4401.90 4398.30 28.12
10/15/2011 2.46 4401.90 4398.30 28.12
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/16/2011 2.46 4401.90 4398.30 28.11
10/16/2011 2.46 4401.90 4398.30 28.10
10/17/2011 2.46 4401.90 4398.30 28.10
10/17/2011 2.46 4401.90 4398.30 28.09
10/18/2011 2.47 4401.90 4398.30 28.09
10/19/2011 2.47 4401.90 4398.30 28.08
10/19/2011 2.47 4401.90 4398.30 28.07
10/20/2011 2.47 4401.90 4398.30 28.07
10/20/2011 2.47 4401.90 4398.40 28.06
10/21/2011 2.47 4401.90 4398.40 28.06
10/21/2011 2.47 4402.00 4398.40 28.05
10/22/2011 2.48 4402.00 4398.40 28.04
10/22/2011 2.48 4402.00 4398.40 28.04
10/23/2011 2.48 4402.00 4398.40 28.03
10/24/2011 2.48 4402.00 4398.40 28.03
10/24/2011 2.48 4402.00 4398.40 28.02
10/25/2011 2.48 4402.00 4398.40 28.01
10/25/2011 2.49 4402.00 4398.40 28.01
10/26/2011 2.49 4402.00 4398.50 28.00
10/26/2011 2.49 4402.00 4398.50 28.00
10/27/2011 2.49 4402.00 4398.50 27.99
10/27/2011 2.49 4402.00 4398.50 27.99
10/28/2011 2.49 4402.00 4398.50 27.98
10/29/2011 2.49 4402.00 4398.50 27.97
10/29/2011 2.50 4402.00 4398.50 27.97
10/30/2011 2.50 4402.00 4398.50 27.96
10/30/2011 2.50 4402.00 4398.50 27.96
10/31/2011 2.50 4402.10 4398.50 27.95
10/31/2011 2.50 4402.10 4398.60 27.94
11/1/2011 2.50 4402.10 4398.60 27.94
11/1/2011 2.51 4402.10 4398.60 27.93
11/2/2011 2.51 4402.10 4398.60 27.92
11/3/2011 2.51 4402.10 4398.60 27.91
11/3/2011 2.51 4402.10 4398.60 27.91
11/4/2011 2.51 4402.10 4398.60 27.90
11/4/2011 2.51 4402.10 4398.60 27.89
11/5/2011 2.51 4402.10 4398.60 27.88
11/5/2011 2.52 4402.10 4398.60 27.88
11/6/2011 2.52 4402.10 4398.70 27.87
11/6/2011 2.52 4402.10 4398.70 27.86
11/7/2011 2.52 4402.10 4398.70 27.85
11/8/2011 2.52 4402.20 4398.70 27.84
11/8/2011 2.52 4402.20 4398.70 27.84
11/9/2011 2.52 4402.20 4398.70 27.83
11/9/2011 2.53 4402.20 4398.70 27.82


11/10/2011 2.53 4402.20 4398.70 27.81
11/10/2011 2.53 4402.20 4398.70 27.81
11/11/2011 2.53 4402.20 4398.70 27.80
11/11/2011 2.53 4402.20 4398.80 27.79
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/12/2011 2.53 4402.20 4398.80 27.78
11/13/2011 2.54 4402.20 4398.80 27.77
11/13/2011 2.54 4402.20 4398.80 27.77
11/14/2011 2.54 4402.20 4398.80 27.76
11/14/2011 2.54 4402.20 4398.80 27.75
11/15/2011 2.54 4402.30 4398.80 27.74
11/15/2011 2.54 4402.30 4398.80 27.74
11/16/2011 2.54 4402.30 4398.80 27.73
11/16/2011 2.55 4402.30 4398.80 27.72
11/17/2011 2.55 4402.30 4398.80 27.71
11/18/2011 2.55 4402.30 4398.90 27.71
11/18/2011 2.55 4402.30 4398.90 27.70
11/19/2011 2.55 4402.30 4398.90 27.69
11/19/2011 2.55 4402.30 4398.90 27.68
11/20/2011 2.56 4402.30 4398.90 27.67
11/20/2011 2.56 4402.30 4398.90 27.67
11/21/2011 2.56 4402.30 4398.90 27.66
11/21/2011 2.56 4402.30 4398.90 27.65
11/22/2011 2.56 4402.40 4398.90 27.64
11/23/2011 2.56 4402.40 4398.90 27.64
11/23/2011 2.56 4402.40 4399.00 27.63
11/24/2011 2.57 4402.40 4399.00 27.62
11/24/2011 2.57 4402.40 4399.00 27.61
11/25/2011 2.57 4402.40 4399.00 27.60
11/25/2011 2.57 4402.40 4399.00 27.60
11/26/2011 2.57 4402.40 4399.00 27.59
11/26/2011 2.57 4402.40 4399.00 27.58
11/27/2011 2.57 4402.40 4399.00 27.57
11/28/2011 2.58 4402.40 4399.00 27.57
11/28/2011 2.58 4402.40 4399.00 27.56
11/29/2011 2.58 4402.50 4399.10 27.55
11/29/2011 2.58 4402.50 4399.10 27.54
11/30/2011 2.58 4402.50 4399.10 27.53
11/30/2011 2.58 4402.50 4399.10 27.53
12/1/2011 2.59 4402.50 4399.10 27.52
12/1/2011 2.59 4402.50 4399.10 27.51
12/2/2011 2.59 4402.50 4399.10 27.50
12/3/2011 2.59 4402.50 4399.10 27.49
12/3/2011 2.59 4402.50 4399.10 27.48
12/4/2011 2.59 4402.50 4399.10 27.47
12/4/2011 2.59 4402.50 4399.20 27.46
12/5/2011 2.60 4402.50 4399.20 27.45
12/5/2011 2.60 4402.60 4399.20 27.44
12/6/2011 2.60 4402.60 4399.20 27.43
12/6/2011 2.60 4402.60 4399.20 27.42
12/7/2011 2.60 4402.60 4399.20 27.41
12/8/2011 2.60 4402.60 4399.20 27.40
12/8/2011 2.61 4402.60 4399.20 27.39
12/9/2011 2.61 4402.60 4399.20 27.38
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/9/2011 2.61 4402.60 4399.20 27.37


12/10/2011 2.61 4402.60 4399.30 27.36
12/10/2011 2.61 4402.60 4399.30 27.35
12/11/2011 2.61 4402.70 4399.30 27.34
12/11/2011 2.61 4402.70 4399.30 27.33
12/12/2011 2.62 4402.70 4399.30 27.32
12/13/2011 2.62 4402.70 4399.30 27.31
12/13/2011 2.62 4402.70 4399.30 27.30
12/14/2011 2.62 4402.70 4399.30 27.30
12/14/2011 2.62 4402.70 4399.30 27.29
12/15/2011 2.62 4402.70 4399.30 27.28
12/15/2011 2.63 4402.70 4399.40 27.27
12/16/2011 2.63 4402.70 4399.40 27.26
12/16/2011 2.63 4402.80 4399.40 27.25
12/17/2011 2.63 4402.80 4399.40 27.24
12/18/2011 2.63 4402.80 4399.40 27.23
12/18/2011 2.63 4402.80 4399.40 27.22
12/19/2011 2.63 4402.80 4399.40 27.21
12/19/2011 2.64 4402.80 4399.40 27.20
12/20/2011 2.64 4402.80 4399.40 27.19
12/20/2011 2.64 4402.80 4399.40 27.18
12/21/2011 2.64 4402.80 4399.40 27.17
12/21/2011 2.64 4402.80 4399.50 27.16
12/22/2011 2.64 4402.90 4399.50 27.15
12/23/2011 2.64 4402.90 4399.50 27.14
12/23/2011 2.65 4402.90 4399.50 27.13
12/24/2011 2.65 4402.90 4399.50 27.12
12/24/2011 2.65 4402.90 4399.50 27.11
12/25/2011 2.65 4402.90 4399.50 27.10
12/25/2011 2.65 4402.90 4399.50 27.09
12/26/2011 2.65 4402.90 4399.50 27.08
12/26/2011 2.66 4402.90 4399.50 27.07
12/27/2011 2.66 4402.90 4399.60 27.06
12/28/2011 2.66 4402.90 4399.60 27.05
12/28/2011 2.66 4403.00 4399.60 27.04
12/29/2011 2.66 4403.00 4399.60 27.03
12/29/2011 2.66 4403.00 4399.60 27.02
12/30/2011 2.66 4403.00 4399.60 27.01
12/30/2011 2.67 4403.00 4399.60 27.00
12/31/2011 2.67 4403.00 4399.60 26.99
12/31/2011 2.67 4403.00 4399.60 26.98


1/1/2012 2.67 4403.00 4399.60 26.97
1/2/2012 2.67 4403.00 4399.70 26.96
1/2/2012 2.67 4403.00 4399.70 26.95
1/3/2012 2.68 4403.10 4399.70 26.94
1/3/2012 2.68 4403.10 4399.70 26.93
1/4/2012 2.68 4403.10 4399.70 26.92
1/4/2012 2.68 4403.10 4399.70 26.91
1/5/2012 2.68 4403.10 4399.70 26.90
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/5/2012 2.68 4403.10 4399.70 26.89
1/6/2012 2.68 4403.10 4399.70 26.88
1/7/2012 2.69 4403.10 4399.70 26.87
1/7/2012 2.69 4403.10 4399.80 26.85
1/8/2012 2.69 4403.20 4399.80 26.84
1/8/2012 2.69 4403.20 4399.80 26.83
1/9/2012 2.69 4403.20 4399.80 26.82
1/9/2012 2.69 4403.20 4399.80 26.81


1/10/2012 2.70 4403.20 4399.80 26.80
1/10/2012 2.70 4403.20 4399.80 26.79
1/11/2012 2.70 4403.20 4399.80 26.78
1/12/2012 2.70 4403.20 4399.80 26.77
1/12/2012 2.70 4403.20 4399.80 26.76
1/13/2012 2.70 4403.30 4399.90 26.75
1/13/2012 2.70 4403.30 4399.90 26.73
1/14/2012 2.71 4403.30 4399.90 26.72
1/14/2012 2.71 4403.30 4399.90 26.71
1/15/2012 2.71 4403.30 4399.90 26.70
1/15/2012 2.71 4403.30 4399.90 26.69
1/16/2012 2.71 4403.30 4399.90 26.68
1/17/2012 2.71 4403.30 4399.90 26.67
1/17/2012 2.71 4403.30 4399.90 26.66
1/18/2012 2.72 4403.40 4399.90 26.65
1/18/2012 2.72 4403.40 4400.00 26.64
1/19/2012 2.72 4403.40 4400.00 26.63
1/19/2012 2.72 4403.40 4400.00 26.62
1/20/2012 2.72 4403.40 4400.00 26.60
1/20/2012 2.72 4403.40 4400.00 26.59
1/21/2012 2.73 4403.40 4400.00 26.58
1/22/2012 2.73 4403.40 4400.00 26.57
1/22/2012 2.73 4403.40 4400.00 26.56
1/23/2012 2.73 4403.40 4400.00 26.55
1/23/2012 2.73 4403.50 4400.00 26.54
1/24/2012 2.73 4403.50 4400.00 26.53
1/24/2012 2.73 4403.50 4400.00 26.52
1/25/2012 2.74 4403.50 4400.10 26.51
1/25/2012 2.74 4403.50 4400.10 26.50
1/26/2012 2.74 4403.50 4400.10 26.49
1/27/2012 2.74 4403.50 4400.10 26.47
1/27/2012 2.74 4403.50 4400.10 26.46
1/28/2012 2.74 4403.50 4400.10 26.45
1/28/2012 2.75 4403.60 4400.10 26.44
1/29/2012 2.75 4403.60 4400.10 26.43
1/29/2012 2.75 4403.60 4400.10 26.42
1/30/2012 2.75 4403.60 4400.10 26.41
1/30/2012 2.75 4403.60 4400.10 26.40
1/31/2012 2.75 4403.60 4400.10 26.39
2/1/2012 2.75 4403.60 4400.10 26.38
2/1/2012 2.76 4403.60 4400.20 26.37
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/2/2012 2.76 4403.60 4400.20 26.36
2/2/2012 2.76 4403.70 4400.20 26.34
2/3/2012 2.76 4403.70 4400.20 26.33
2/3/2012 2.76 4403.70 4400.20 26.32
2/4/2012 2.76 4403.70 4400.20 26.31
2/4/2012 2.77 4403.70 4400.20 26.30
2/5/2012 2.77 4403.70 4400.20 26.29
2/6/2012 2.77 4403.70 4400.20 26.28
2/6/2012 2.77 4403.70 4400.20 26.27
2/7/2012 2.77 4403.70 4400.20 26.26
2/7/2012 2.77 4403.80 4400.20 26.25
2/8/2012 2.77 4403.80 4400.20 26.23
2/8/2012 2.78 4403.80 4400.30 26.22
2/9/2012 2.78 4403.80 4400.30 26.21
2/9/2012 2.78 4403.80 4400.30 26.20


2/10/2012 2.78 4403.80 4400.30 26.19
2/11/2012 2.78 4403.80 4400.30 26.18
2/11/2012 2.78 4403.80 4400.30 26.17
2/12/2012 2.78 4403.80 4400.30 26.16
2/12/2012 2.79 4403.90 4400.30 26.15
2/13/2012 2.79 4403.90 4400.30 26.14
2/13/2012 2.79 4403.90 4400.30 26.12
2/14/2012 2.79 4403.90 4400.30 26.11
2/14/2012 2.79 4403.90 4400.30 26.10
2/15/2012 2.79 4403.90 4400.30 26.09
2/16/2012 2.80 4403.90 4400.40 26.08
2/16/2012 2.80 4403.90 4400.40 26.07
2/17/2012 2.80 4403.90 4400.40 26.06
2/17/2012 2.80 4404.00 4400.40 26.05
2/18/2012 2.80 4404.00 4400.40 26.04
2/18/2012 2.80 4404.00 4400.40 26.03
2/19/2012 2.80 4404.00 4400.40 26.01
2/19/2012 2.81 4404.00 4400.40 26.00
2/20/2012 2.81 4404.00 4400.40 25.99
2/21/2012 2.81 4404.00 4400.40 25.98
2/21/2012 2.81 4404.00 4400.40 25.97
2/22/2012 2.81 4404.00 4400.40 25.96
2/22/2012 2.81 4404.10 4400.40 25.95
2/23/2012 2.82 4404.10 4400.50 25.94
2/23/2012 2.82 4404.10 4400.50 25.93
2/24/2012 2.82 4404.10 4400.50 25.92
2/24/2012 2.82 4404.10 4400.50 25.91
2/25/2012 2.82 4404.10 4400.50 25.89
2/26/2012 2.82 4404.10 4400.50 25.88
2/26/2012 2.82 4404.10 4400.50 25.87
2/27/2012 2.83 4404.10 4400.50 25.86
2/27/2012 2.83 4404.10 4400.50 25.85
2/28/2012 2.83 4404.20 4400.50 25.84
2/28/2012 2.83 4404.20 4400.50 25.83
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/29/2012 2.83 4404.20 4400.50 25.82
2/29/2012 2.83 4404.20 4400.50 25.81
3/1/2012 2.84 4404.20 4400.60 25.80
3/2/2012 2.84 4404.20 4400.60 25.78
3/2/2012 2.84 4404.20 4400.60 25.77
3/3/2012 2.84 4404.20 4400.60 25.76
3/3/2012 2.84 4404.30 4400.60 25.75
3/4/2012 2.84 4404.30 4400.60 25.74
3/4/2012 2.84 4404.30 4400.60 25.73
3/5/2012 2.85 4404.30 4400.60 25.71
3/5/2012 2.85 4404.30 4400.60 25.70
3/6/2012 2.85 4404.30 4400.60 25.69
3/7/2012 2.85 4404.30 4400.60 25.68
3/7/2012 2.85 4404.30 4400.60 25.67
3/8/2012 2.85 4404.30 4400.60 25.66
3/8/2012 2.85 4404.40 4400.70 25.64
3/9/2012 2.86 4404.40 4400.70 25.63
3/9/2012 2.86 4404.40 4400.70 25.62


3/10/2012 2.86 4404.40 4400.70 25.61
3/10/2012 2.86 4404.40 4400.70 25.60
3/11/2012 2.86 4404.40 4400.70 25.59
3/12/2012 2.86 4404.40 4400.70 25.57
3/12/2012 2.87 4404.40 4400.70 25.56
3/13/2012 2.87 4404.40 4400.70 25.55
3/13/2012 2.87 4404.50 4400.70 25.54
3/14/2012 2.87 4404.50 4400.70 25.53
3/14/2012 2.87 4404.50 4400.70 25.52
3/15/2012 2.87 4404.50 4400.70 25.50
3/15/2012 2.87 4404.50 4400.80 25.49
3/16/2012 2.88 4404.50 4400.80 25.48
3/17/2012 2.88 4404.50 4400.80 25.47
3/17/2012 2.88 4404.50 4400.80 25.46
3/18/2012 2.88 4404.60 4400.80 25.45
3/18/2012 2.88 4404.60 4400.80 25.44
3/19/2012 2.88 4404.60 4400.80 25.42
3/19/2012 2.89 4404.60 4400.80 25.41
3/20/2012 2.89 4404.60 4400.80 25.40
3/20/2012 2.89 4404.60 4400.80 25.39
3/21/2012 2.89 4404.60 4400.80 25.38
3/22/2012 2.89 4404.60 4400.80 25.37
3/22/2012 2.89 4404.60 4400.80 25.35
3/23/2012 2.89 4404.70 4400.90 25.34
3/23/2012 2.90 4404.70 4400.90 25.33
3/24/2012 2.90 4404.70 4400.90 25.32
3/24/2012 2.90 4404.70 4400.90 25.31
3/25/2012 2.90 4404.70 4400.90 25.30
3/25/2012 2.90 4404.70 4400.90 25.28
3/26/2012 2.90 4404.70 4400.90 25.27
3/27/2012 2.91 4404.70 4400.90 25.26
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/27/2012 2.91 4404.80 4400.90 25.25
3/28/2012 2.91 4404.80 4400.90 25.24
3/28/2012 2.91 4404.80 4400.90 25.23
3/29/2012 2.91 4404.80 4400.90 25.21
3/29/2012 2.91 4404.80 4400.90 25.20
3/30/2012 2.91 4404.80 4401.00 25.19
3/30/2012 2.92 4404.80 4401.00 25.18
3/31/2012 2.92 4404.80 4401.00 25.17
4/1/2012 2.92 4404.80 4401.00 25.16
4/1/2012 2.92 4404.90 4401.00 25.15
4/2/2012 2.92 4404.90 4401.00 25.14
4/2/2012 2.92 4404.90 4401.00 25.13
4/3/2012 2.92 4404.90 4401.00 25.12
4/3/2012 2.93 4404.90 4401.00 25.11
4/4/2012 2.93 4404.90 4401.00 25.10
4/4/2012 2.93 4404.90 4401.00 25.09
4/5/2012 2.93 4404.90 4401.00 25.08
4/6/2012 2.93 4404.90 4401.10 25.07
4/6/2012 2.93 4404.90 4401.10 25.06
4/7/2012 2.94 4404.90 4401.10 25.05
4/7/2012 2.94 4405.00 4401.10 25.04
4/8/2012 2.94 4405.00 4401.10 25.03
4/8/2012 2.94 4405.00 4401.10 25.02
4/9/2012 2.94 4405.00 4401.10 25.01
4/9/2012 2.94 4405.00 4401.10 25.00


4/10/2012 2.94 4405.00 4401.10 24.99
4/11/2012 2.95 4405.00 4401.10 24.98
4/11/2012 2.95 4405.00 4401.10 24.97
4/12/2012 2.95 4405.00 4401.10 24.97
4/12/2012 2.95 4405.00 4401.10 24.96
4/13/2012 2.95 4405.10 4401.20 24.95
4/13/2012 2.95 4405.10 4401.20 24.94
4/14/2012 2.96 4405.10 4401.20 24.93
4/14/2012 2.96 4405.10 4401.20 24.92
4/15/2012 2.96 4405.10 4401.20 24.91
4/16/2012 2.96 4405.10 4401.20 24.90
4/16/2012 2.96 4405.10 4401.20 24.89
4/17/2012 2.96 4405.10 4401.20 24.88
4/17/2012 2.96 4405.10 4401.20 24.87
4/18/2012 2.97 4405.10 4401.20 24.86
4/18/2012 2.97 4405.20 4401.20 24.85
4/19/2012 2.97 4405.20 4401.20 24.84
4/19/2012 2.97 4405.20 4401.20 24.83
4/20/2012 2.97 4405.20 4401.30 24.82
4/21/2012 2.97 4405.20 4401.30 24.81
4/21/2012 2.98 4405.20 4401.30 24.80
4/22/2012 2.98 4405.20 4401.30 24.79
4/22/2012 2.98 4405.20 4401.30 24.78
4/23/2012 2.98 4405.20 4401.30 24.77
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/23/2012 2.98 4405.20 4401.30 24.76
4/24/2012 2.98 4405.20 4401.30 24.75
4/24/2012 2.98 4405.30 4401.30 24.75
4/25/2012 2.99 4405.30 4401.30 24.74
4/26/2012 2.99 4405.30 4401.30 24.73
4/26/2012 2.99 4405.30 4401.30 24.72
4/27/2012 2.99 4405.30 4401.30 24.71
4/27/2012 2.99 4405.30 4401.40 24.70
4/28/2012 2.99 4405.30 4401.40 24.69
4/28/2012 2.99 4405.30 4401.40 24.68
4/29/2012 3.00 4405.30 4401.40 24.67
4/29/2012 3.00 4405.30 4401.40 24.66
4/30/2012 3.00 4405.40 4401.40 24.65
5/1/2012 3.00 4405.40 4401.40 24.64
5/1/2012 3.00 4405.40 4401.40 24.63
5/2/2012 3.00 4405.40 4401.40 24.62
5/2/2012 3.01 4405.40 4401.40 24.61
5/3/2012 3.01 4405.40 4401.40 24.60
5/3/2012 3.01 4405.40 4401.40 24.60
5/4/2012 3.01 4405.40 4401.40 24.59
5/4/2012 3.01 4405.40 4401.50 24.58
5/5/2012 3.01 4405.40 4401.50 24.57
5/6/2012 3.01 4405.40 4401.50 24.56
5/6/2012 3.02 4405.40 4401.50 24.55
5/7/2012 3.02 4405.50 4401.50 24.54
5/7/2012 3.02 4405.50 4401.50 24.53
5/8/2012 3.02 4405.50 4401.50 24.52
5/8/2012 3.02 4405.50 4401.50 24.51
5/9/2012 3.02 4405.50 4401.50 24.51
5/9/2012 3.03 4405.50 4401.50 24.50


5/10/2012 3.03 4405.50 4401.50 24.49
5/11/2012 3.03 4405.50 4401.50 24.48
5/11/2012 3.03 4405.50 4401.50 24.47
5/12/2012 3.03 4405.50 4401.60 24.46
5/12/2012 3.03 4405.50 4401.60 24.45
5/13/2012 3.03 4405.60 4401.60 24.44
5/13/2012 3.04 4405.60 4401.60 24.43
5/14/2012 3.04 4405.60 4401.60 24.42
5/14/2012 3.04 4405.60 4401.60 24.42
5/15/2012 3.04 4405.60 4401.60 24.41
5/16/2012 3.04 4405.60 4401.60 24.40
5/16/2012 3.04 4405.60 4401.60 24.39
5/17/2012 3.04 4405.60 4401.60 24.38
5/17/2012 3.05 4405.60 4401.60 24.37
5/18/2012 3.05 4405.60 4401.60 24.36
5/18/2012 3.05 4405.60 4401.60 24.35
5/19/2012 3.05 4405.70 4401.70 24.34
5/19/2012 3.05 4405.70 4401.70 24.34
5/20/2012 3.05 4405.70 4401.70 24.33
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/21/2012 3.06 4405.70 4401.70 24.32
5/21/2012 3.06 4405.70 4401.70 24.31
5/22/2012 3.06 4405.70 4401.70 24.30
5/22/2012 3.06 4405.70 4401.70 24.29
5/23/2012 3.06 4405.70 4401.70 24.28
5/23/2012 3.06 4405.70 4401.70 24.27
5/24/2012 3.06 4405.70 4401.70 24.26
5/24/2012 3.07 4405.70 4401.70 24.25
5/25/2012 3.07 4405.80 4401.70 24.25
5/26/2012 3.07 4405.80 4401.70 24.24
5/26/2012 3.07 4405.80 4401.80 24.23
5/27/2012 3.07 4405.80 4401.80 24.22
5/27/2012 3.07 4405.80 4401.80 24.21
5/28/2012 3.08 4405.80 4401.80 24.20
5/28/2012 3.08 4405.80 4401.80 24.19
5/29/2012 3.08 4405.80 4401.80 24.18
5/29/2012 3.08 4405.80 4401.80 24.17
5/30/2012 3.08 4405.80 4401.80 24.17
5/31/2012 3.08 4405.80 4401.80 24.16
5/31/2012 3.08 4405.90 4401.80 24.15
6/1/2012 3.09 4405.90 4401.80 24.14
6/1/2012 3.09 4405.90 4401.80 24.13
6/2/2012 3.09 4405.90 4401.80 24.12
6/2/2012 3.09 4405.90 4401.90 24.12
6/3/2012 3.09 4405.90 4401.90 24.11
6/3/2012 3.09 4405.90 4401.90 24.10
6/4/2012 3.10 4405.90 4401.90 24.10
6/5/2012 3.10 4405.90 4401.90 24.09
6/5/2012 3.10 4405.90 4401.90 24.08
6/6/2012 3.10 4405.90 4401.90 24.08
6/6/2012 3.10 4405.90 4401.90 24.07
6/7/2012 3.10 4405.90 4401.90 24.06
6/7/2012 3.10 4405.90 4401.90 24.06
6/8/2012 3.11 4406.00 4401.90 24.05
6/8/2012 3.11 4406.00 4401.90 24.04
6/9/2012 3.11 4406.00 4401.90 24.03


6/10/2012 3.11 4406.00 4402.00 24.03
6/10/2012 3.11 4406.00 4402.00 24.02
6/11/2012 3.11 4406.00 4402.00 24.01
6/11/2012 3.11 4406.00 4402.00 24.01
6/12/2012 3.12 4406.00 4402.00 24.00
6/12/2012 3.12 4406.00 4402.00 23.99
6/13/2012 3.12 4406.00 4402.00 23.99
6/13/2012 3.12 4406.00 4402.00 23.98
6/14/2012 3.12 4406.00 4402.00 23.97
6/15/2012 3.12 4406.00 4402.00 23.96
6/15/2012 3.13 4406.00 4402.00 23.96
6/16/2012 3.13 4406.00 4402.00 23.95
6/16/2012 3.13 4406.10 4402.00 23.94
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/17/2012 3.13 4406.10 4402.10 23.94
6/17/2012 3.13 4406.10 4402.10 23.93
6/18/2012 3.13 4406.10 4402.10 23.92
6/18/2012 3.13 4406.10 4402.10 23.92
6/19/2012 3.14 4406.10 4402.10 23.91
6/20/2012 3.14 4406.10 4402.10 23.90
6/20/2012 3.14 4406.10 4402.10 23.90
6/21/2012 3.14 4406.10 4402.10 23.89
6/21/2012 3.14 4406.10 4402.10 23.88
6/22/2012 3.14 4406.10 4402.10 23.87
6/22/2012 3.15 4406.10 4402.10 23.87
6/23/2012 3.15 4406.10 4402.10 23.86
6/23/2012 3.15 4406.10 4402.10 23.85
6/24/2012 3.15 4406.20 4402.20 23.85
6/25/2012 3.15 4406.20 4402.20 23.84
6/25/2012 3.15 4406.20 4402.20 23.83
6/26/2012 3.15 4406.20 4402.20 23.83
6/26/2012 3.16 4406.20 4402.20 23.82
6/27/2012 3.16 4406.20 4402.20 23.81
6/27/2012 3.16 4406.20 4402.20 23.81
6/28/2012 3.16 4406.20 4402.20 23.80
6/28/2012 3.16 4406.20 4402.20 23.79
6/29/2012 3.16 4406.20 4402.20 23.78
6/30/2012 3.17 4406.20 4402.20 23.78
6/30/2012 3.17 4406.20 4402.20 23.77
7/1/2012 3.17 4406.20 4402.20 23.76
7/1/2012 3.17 4406.20 4402.30 23.76
7/2/2012 3.17 4406.20 4402.30 23.76
7/2/2012 3.17 4406.20 4402.30 23.76
7/3/2012 3.17 4406.20 4402.30 23.75
7/3/2012 3.18 4406.30 4402.30 23.75
7/4/2012 3.18 4406.30 4402.30 23.75
7/5/2012 3.18 4406.30 4402.30 23.74
7/5/2012 3.18 4406.30 4402.30 23.74
7/6/2012 3.18 4406.30 4402.30 23.74
7/6/2012 3.18 4406.30 4402.30 23.73
7/7/2012 3.18 4406.30 4402.30 23.73
7/7/2012 3.19 4406.30 4402.30 23.73
7/8/2012 3.19 4406.30 4402.30 23.73
7/8/2012 3.19 4406.30 4402.40 23.72
7/9/2012 3.19 4406.30 4402.40 23.72


7/10/2012 3.19 4406.30 4402.40 23.72
7/10/2012 3.19 4406.30 4402.40 23.71
7/11/2012 3.20 4406.30 4402.40 23.71
7/11/2012 3.20 4406.30 4402.40 23.71
7/12/2012 3.20 4406.30 4402.40 23.71
7/12/2012 3.20 4406.30 4402.40 23.70
7/13/2012 3.20 4406.30 4402.40 23.70
7/13/2012 3.20 4406.30 4402.40 23.70
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/14/2012 3.20 4406.30 4402.40 23.69
7/15/2012 3.21 4406.30 4402.40 23.69
7/15/2012 3.21 4406.30 4402.40 23.69
7/16/2012 3.21 4406.30 4402.50 23.69
7/16/2012 3.21 4406.30 4402.50 23.68
7/17/2012 3.21 4406.30 4402.50 23.68
7/17/2012 3.21 4406.30 4402.50 23.68
7/18/2012 3.22 4406.30 4402.50 23.67
7/18/2012 3.22 4406.30 4402.50 23.67
7/19/2012 3.22 4406.30 4402.50 23.67
7/20/2012 3.22 4406.30 4402.50 23.66
7/20/2012 3.22 4406.30 4402.50 23.66
7/21/2012 3.22 4406.30 4402.50 23.66
7/21/2012 3.22 4406.30 4402.50 23.66
7/22/2012 3.23 4406.30 4402.50 23.65
7/22/2012 3.23 4406.40 4402.50 23.65
7/23/2012 3.23 4406.40 4402.60 23.65
7/23/2012 3.23 4406.40 4402.60 23.64
7/24/2012 3.23 4406.40 4402.60 23.64
7/25/2012 3.23 4406.40 4402.60 23.64
7/25/2012 3.24 4406.40 4402.60 23.64
7/26/2012 3.24 4406.40 4402.60 23.63
7/26/2012 3.24 4406.40 4402.60 23.63
7/27/2012 3.24 4406.40 4402.60 23.63
7/27/2012 3.24 4406.40 4402.60 23.62
7/28/2012 3.24 4406.40 4402.60 23.62
7/28/2012 3.24 4406.40 4402.60 23.62
7/29/2012 3.25 4406.40 4402.60 23.62
7/30/2012 3.25 4406.40 4402.60 23.61
7/30/2012 3.25 4406.40 4402.70 23.61
7/31/2012 3.25 4406.40 4402.70 23.61
7/31/2012 3.25 4406.40 4402.70 23.60
8/1/2012 3.25 4406.40 4402.70 23.60
8/1/2012 3.25 4406.40 4402.70 23.60
8/2/2012 3.26 4406.40 4402.70 23.59
8/2/2012 3.26 4406.40 4402.70 23.59
8/3/2012 3.26 4406.40 4402.70 23.59
8/4/2012 3.26 4406.40 4402.70 23.58
8/4/2012 3.26 4406.40 4402.70 23.58
8/5/2012 3.26 4406.40 4402.70 23.58
8/5/2012 3.27 4406.40 4402.70 23.58
8/6/2012 3.27 4406.40 4402.70 23.57
8/6/2012 3.27 4406.40 4402.80 23.57
8/7/2012 3.27 4406.40 4402.80 23.57
8/7/2012 3.27 4406.40 4402.80 23.56
8/8/2012 3.27 4406.40 4402.80 23.56
8/9/2012 3.27 4406.40 4402.80 23.56
8/9/2012 3.28 4406.40 4402.80 23.55


8/10/2012 3.28 4406.50 4402.80 23.55
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/10/2012 3.28 4406.50 4402.80 23.55
8/11/2012 3.28 4406.50 4402.80 23.54
8/11/2012 3.28 4406.50 4402.80 23.54
8/12/2012 3.28 4406.50 4402.80 23.54
8/12/2012 3.29 4406.50 4402.80 23.53
8/13/2012 3.29 4406.50 4402.80 23.53
8/14/2012 3.29 4406.50 4402.90 23.53
8/14/2012 3.29 4406.50 4402.90 23.52
8/15/2012 3.29 4406.50 4402.90 23.52
8/15/2012 3.29 4406.50 4402.90 23.52
8/16/2012 3.29 4406.50 4402.90 23.51
8/16/2012 3.30 4406.50 4402.90 23.51
8/17/2012 3.30 4406.50 4402.90 23.51
8/17/2012 3.30 4406.50 4402.90 23.50
8/18/2012 3.30 4406.50 4402.90 23.50
8/19/2012 3.30 4406.50 4402.90 23.50
8/19/2012 3.30 4406.50 4402.90 23.49
8/20/2012 3.31 4406.50 4402.90 23.49
8/20/2012 3.31 4406.50 4402.90 23.49
8/21/2012 3.31 4406.50 4403.00 23.48
8/21/2012 3.31 4406.50 4403.00 23.48
8/22/2012 3.31 4406.50 4403.00 23.48
8/22/2012 3.31 4406.50 4403.00 23.47
8/23/2012 3.31 4406.50 4403.00 23.47
8/24/2012 3.32 4406.50 4403.00 23.47
8/24/2012 3.32 4406.50 4403.00 23.47
8/25/2012 3.32 4406.50 4403.00 23.46
8/25/2012 3.32 4406.50 4403.00 23.46
8/26/2012 3.32 4406.50 4403.00 23.46
8/26/2012 3.32 4406.50 4403.00 23.45
8/27/2012 3.32 4406.60 4403.00 23.45
8/27/2012 3.33 4406.60 4403.00 23.45
8/28/2012 3.33 4406.60 4403.10 23.44
8/29/2012 3.33 4406.60 4403.10 23.44
8/29/2012 3.33 4406.60 4403.10 23.44
8/30/2012 3.33 4406.60 4403.10 23.43
8/30/2012 3.33 4406.60 4403.10 23.43
8/31/2012 3.34 4406.60 4403.10 23.43
8/31/2012 3.34 4406.60 4403.10 23.42
9/1/2012 3.34 4406.60 4403.10 23.42
9/1/2012 3.34 4406.60 4403.10 23.42
9/2/2012 3.34 4406.60 4403.10 23.41
9/3/2012 3.34 4406.60 4403.10 23.41
9/3/2012 3.34 4406.60 4403.10 23.41
9/4/2012 3.35 4406.60 4403.10 23.40
9/4/2012 3.35 4406.60 4403.20 23.40
9/5/2012 3.35 4406.60 4403.20 23.40
9/5/2012 3.35 4406.60 4403.20 23.39
9/6/2012 3.35 4406.60 4403.20 23.39
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/6/2012 3.35 4406.60 4403.20 23.39
9/7/2012 3.36 4406.60 4403.20 23.38
9/8/2012 3.36 4406.60 4403.20 23.38
9/8/2012 3.36 4406.60 4403.20 23.38
9/9/2012 3.36 4406.60 4403.20 23.37
9/9/2012 3.36 4406.60 4403.20 23.37


9/10/2012 3.36 4406.60 4403.20 23.37
9/10/2012 3.36 4406.60 4403.20 23.36
9/11/2012 3.37 4406.60 4403.20 23.36
9/11/2012 3.37 4406.60 4403.30 23.36
9/12/2012 3.37 4406.60 4403.30 23.35
9/13/2012 3.37 4406.70 4403.30 23.35
9/13/2012 3.37 4406.70 4403.30 23.35
9/14/2012 3.37 4406.70 4403.30 23.34
9/14/2012 3.38 4406.70 4403.30 23.34
9/15/2012 3.38 4406.70 4403.30 23.34
9/15/2012 3.38 4406.70 4403.30 23.33
9/16/2012 3.38 4406.70 4403.30 23.33
9/16/2012 3.38 4406.70 4403.30 23.33
9/17/2012 3.38 4406.70 4403.30 23.32
9/18/2012 3.38 4406.70 4403.30 23.32
9/18/2012 3.39 4406.70 4403.30 23.32
9/19/2012 3.39 4406.70 4403.40 23.31
9/19/2012 3.39 4406.70 4403.40 23.31
9/20/2012 3.39 4406.70 4403.40 23.31
9/20/2012 3.39 4406.70 4403.40 23.30
9/21/2012 3.39 4406.70 4403.40 23.30
9/21/2012 3.39 4406.70 4403.40 23.30
9/22/2012 3.40 4406.70 4403.40 23.29
9/23/2012 3.40 4406.70 4403.40 23.29
9/23/2012 3.40 4406.70 4403.40 23.29
9/24/2012 3.40 4406.70 4403.40 23.28
9/24/2012 3.40 4406.70 4403.40 23.28
9/25/2012 3.40 4406.70 4403.40 23.28
9/25/2012 3.41 4406.70 4403.40 23.27
9/26/2012 3.41 4406.70 4403.50 23.27
9/26/2012 3.41 4406.70 4403.50 23.27
9/27/2012 3.41 4406.70 4403.50 23.26
9/28/2012 3.41 4406.70 4403.50 23.26
9/28/2012 3.41 4406.70 4403.50 23.26
9/29/2012 3.41 4406.70 4403.50 23.25
9/29/2012 3.42 4406.80 4403.50 23.25
9/30/2012 3.42 4406.80 4403.50 23.25
9/30/2012 3.42 4406.80 4403.50 23.24
10/1/2012 3.42 4406.80 4403.50 23.24
10/1/2012 3.42 4406.80 4403.50 23.23
10/2/2012 3.42 4406.80 4403.50 23.23
10/3/2012 3.43 4406.80 4403.50 23.22
10/3/2012 3.43 4406.80 4403.60 23.22
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/4/2012 3.43 4406.80 4403.60 23.21
10/4/2012 3.43 4406.80 4403.60 23.21
10/5/2012 3.43 4406.80 4403.60 23.20
10/5/2012 3.43 4406.80 4403.60 23.20
10/6/2012 3.43 4406.80 4403.60 23.19
10/6/2012 3.44 4406.80 4403.60 23.19
10/7/2012 3.44 4406.80 4403.60 23.18
10/8/2012 3.44 4406.80 4403.60 23.18
10/8/2012 3.44 4406.80 4403.60 23.17
10/9/2012 3.44 4406.80 4403.60 23.17
10/9/2012 3.44 4406.80 4403.60 23.16


10/10/2012 3.44 4406.80 4403.70 23.16
10/10/2012 3.45 4406.80 4403.70 23.15
10/11/2012 3.45 4406.90 4403.70 23.15
10/11/2012 3.45 4406.90 4403.70 23.14
10/12/2012 3.45 4406.90 4403.70 23.14
10/13/2012 3.45 4406.90 4403.70 23.13
10/13/2012 3.45 4406.90 4403.70 23.13
10/14/2012 3.46 4406.90 4403.70 23.12
10/14/2012 3.46 4406.90 4403.70 23.12
10/15/2012 3.46 4406.90 4403.70 23.11
10/15/2012 3.46 4406.90 4403.70 23.11
10/16/2012 3.46 4406.90 4403.70 23.10
10/16/2012 3.46 4406.90 4403.70 23.10
10/17/2012 3.46 4406.90 4403.80 23.09
10/18/2012 3.47 4406.90 4403.80 23.09
10/18/2012 3.47 4406.90 4403.80 23.08
10/19/2012 3.47 4406.90 4403.80 23.08
10/19/2012 3.47 4406.90 4403.80 23.07
10/20/2012 3.47 4406.90 4403.80 23.07
10/20/2012 3.47 4406.90 4403.80 23.06
10/21/2012 3.48 4406.90 4403.80 23.06
10/21/2012 3.48 4406.90 4403.80 23.05
10/22/2012 3.48 4407.00 4403.80 23.05
10/23/2012 3.48 4407.00 4403.80 23.05
10/23/2012 3.48 4407.00 4403.80 23.04
10/24/2012 3.48 4407.00 4403.80 23.04
10/24/2012 3.48 4407.00 4403.90 23.03
10/25/2012 3.49 4407.00 4403.90 23.03
10/25/2012 3.49 4407.00 4403.90 23.02
10/26/2012 3.49 4407.00 4403.90 23.02
10/26/2012 3.49 4407.00 4403.90 23.01
10/27/2012 3.49 4407.00 4403.90 23.01
10/28/2012 3.49 4407.00 4403.90 23.00
10/28/2012 3.50 4407.00 4403.90 23.00
10/29/2012 3.50 4407.00 4403.90 22.99
10/29/2012 3.50 4407.00 4403.90 22.99
10/30/2012 3.50 4407.00 4403.90 22.98
10/30/2012 3.50 4407.00 4403.90 22.98
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/31/2012 3.50 4407.00 4403.90 22.97
10/31/2012 3.50 4407.00 4404.00 22.97
11/1/2012 3.51 4407.00 4404.00 22.96
11/2/2012 3.51 4407.00 4404.00 22.95
11/2/2012 3.51 4407.10 4404.00 22.95
11/3/2012 3.51 4407.10 4404.00 22.94
11/3/2012 3.51 4407.10 4404.00 22.93
11/4/2012 3.51 4407.10 4404.00 22.92
11/4/2012 3.51 4407.10 4404.00 22.92
11/5/2012 3.52 4407.10 4404.00 22.91
11/5/2012 3.52 4407.10 4404.00 22.90
11/6/2012 3.52 4407.10 4404.00 22.90
11/7/2012 3.52 4407.10 4404.00 22.89
11/7/2012 3.52 4407.10 4404.00 22.88
11/8/2012 3.52 4407.10 4404.10 22.88
11/8/2012 3.53 4407.10 4404.10 22.87
11/9/2012 3.53 4407.10 4404.10 22.86
11/9/2012 3.53 4407.10 4404.10 22.85


11/10/2012 3.53 4407.20 4404.10 22.85
11/10/2012 3.53 4407.20 4404.10 22.84
11/11/2012 3.53 4407.20 4404.10 22.83
11/12/2012 3.53 4407.20 4404.10 22.83
11/12/2012 3.54 4407.20 4404.10 22.82
11/13/2012 3.54 4407.20 4404.10 22.81
11/13/2012 3.54 4407.20 4404.10 22.80
11/14/2012 3.54 4407.20 4404.10 22.80
11/14/2012 3.54 4407.20 4404.10 22.79
11/15/2012 3.54 4407.20 4404.20 22.78
11/15/2012 3.55 4407.20 4404.20 22.78
11/16/2012 3.55 4407.20 4404.20 22.77
11/17/2012 3.55 4407.20 4404.20 22.76
11/17/2012 3.55 4407.20 4404.20 22.75
11/18/2012 3.55 4407.30 4404.20 22.75
11/18/2012 3.55 4407.30 4404.20 22.74
11/19/2012 3.55 4407.30 4404.20 22.73
11/19/2012 3.56 4407.30 4404.20 22.73
11/20/2012 3.56 4407.30 4404.20 22.72
11/20/2012 3.56 4407.30 4404.20 22.71
11/21/2012 3.56 4407.30 4404.20 22.70
11/22/2012 3.56 4407.30 4404.20 22.70
11/22/2012 3.56 4407.30 4404.30 22.69
11/23/2012 3.57 4407.30 4404.30 22.68
11/23/2012 3.57 4407.30 4404.30 22.68
11/24/2012 3.57 4407.30 4404.30 22.67
11/24/2012 3.57 4407.30 4404.30 22.66
11/25/2012 3.57 4407.30 4404.30 22.66
11/25/2012 3.57 4407.40 4404.30 22.65
11/26/2012 3.57 4407.40 4404.30 22.64
11/27/2012 3.58 4407.40 4404.30 22.63
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/27/2012 3.58 4407.40 4404.30 22.63
11/28/2012 3.58 4407.40 4404.30 22.62
11/28/2012 3.58 4407.40 4404.30 22.61
11/29/2012 3.58 4407.40 4404.30 22.61
11/29/2012 3.58 4407.40 4404.40 22.60
11/30/2012 3.58 4407.40 4404.40 22.59
11/30/2012 3.59 4407.40 4404.40 22.58
12/1/2012 3.59 4407.40 4404.40 22.58
12/2/2012 3.59 4407.40 4404.40 22.57
12/2/2012 3.59 4407.40 4404.40 22.56
12/3/2012 3.59 4407.50 4404.40 22.55
12/3/2012 3.59 4407.50 4404.40 22.54
12/4/2012 3.60 4407.50 4404.40 22.53
12/4/2012 3.60 4407.50 4404.40 22.52
12/5/2012 3.60 4407.50 4404.40 22.51
12/5/2012 3.60 4407.50 4404.40 22.50
12/6/2012 3.60 4407.50 4404.40 22.49
12/7/2012 3.60 4407.50 4404.50 22.48
12/7/2012 3.60 4407.50 4404.50 22.47
12/8/2012 3.61 4407.50 4404.50 22.47
12/8/2012 3.61 4407.50 4404.50 22.46
12/9/2012 3.61 4407.60 4404.50 22.45
12/9/2012 3.61 4407.60 4404.50 22.44


12/10/2012 3.61 4407.60 4404.50 22.43
12/10/2012 3.61 4407.60 4404.50 22.42
12/11/2012 3.62 4407.60 4404.50 22.41
12/12/2012 3.62 4407.60 4404.50 22.40
12/12/2012 3.62 4407.60 4404.50 22.39
12/13/2012 3.62 4407.60 4404.50 22.38
12/13/2012 3.62 4407.60 4404.50 22.37
12/14/2012 3.62 4407.60 4404.60 22.36
12/14/2012 3.62 4407.60 4404.60 22.35
12/15/2012 3.63 4407.70 4404.60 22.34
12/15/2012 3.63 4407.70 4404.60 22.33
12/16/2012 3.63 4407.70 4404.60 22.33
12/17/2012 3.63 4407.70 4404.60 22.32
12/17/2012 3.63 4407.70 4404.60 22.31
12/18/2012 3.63 4407.70 4404.60 22.30
12/18/2012 3.64 4407.70 4404.60 22.29
12/19/2012 3.64 4407.70 4404.60 22.28
12/19/2012 3.64 4407.70 4404.60 22.27
12/20/2012 3.64 4407.70 4404.60 22.26
12/20/2012 3.64 4407.70 4404.60 22.25
12/21/2012 3.64 4407.80 4404.70 22.24
12/22/2012 3.64 4407.80 4404.70 22.23
12/22/2012 3.65 4407.80 4404.70 22.22
12/23/2012 3.65 4407.80 4404.70 22.21
12/23/2012 3.65 4407.80 4404.70 22.20
12/24/2012 3.65 4407.80 4404.70 22.20
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/24/2012 3.65 4407.80 4404.70 22.19
12/25/2012 3.65 4407.80 4404.70 22.18
12/25/2012 3.65 4407.80 4404.70 22.17
12/26/2012 3.66 4407.80 4404.70 22.16
12/27/2012 3.66 4407.90 4404.70 22.15
12/27/2012 3.66 4407.90 4404.70 22.14
12/28/2012 3.66 4407.90 4404.70 22.13
12/28/2012 3.66 4407.90 4404.80 22.12
12/29/2012 3.66 4407.90 4404.80 22.11
12/29/2012 3.67 4407.90 4404.80 22.10
12/30/2012 3.67 4407.90 4404.80 22.09
12/30/2012 3.67 4407.90 4404.80 22.08
12/31/2012 3.67 4407.90 4404.80 22.07


1/1/2013 3.67 4407.90 4404.80 22.07
1/1/2013 3.67 4407.90 4404.80 22.05
1/2/2013 3.67 4408.00 4404.80 22.04
1/2/2013 3.68 4408.00 4404.80 22.03
1/3/2013 3.68 4408.00 4404.80 22.02
1/3/2013 3.68 4408.00 4404.80 22.01
1/4/2013 3.68 4408.00 4404.80 22.00
1/4/2013 3.68 4408.00 4404.90 21.99
1/5/2013 3.68 4408.00 4404.90 21.98
1/6/2013 3.69 4408.00 4404.90 21.97
1/6/2013 3.69 4408.00 4404.90 21.96
1/7/2013 3.69 4408.10 4404.90 21.95
1/7/2013 3.69 4408.10 4404.90 21.94
1/8/2013 3.69 4408.10 4404.90 21.93
1/8/2013 3.69 4408.10 4404.90 21.92
1/9/2013 3.69 4408.10 4404.90 21.91
1/9/2013 3.70 4408.10 4404.90 21.90


1/10/2013 3.70 4408.10 4404.90 21.89
1/11/2013 3.70 4408.10 4404.90 21.88
1/11/2013 3.70 4408.10 4404.90 21.87
1/12/2013 3.70 4408.10 4405.00 21.85
1/12/2013 3.70 4408.20 4405.00 21.84
1/13/2013 3.71 4408.20 4405.00 21.83
1/13/2013 3.71 4408.20 4405.00 21.82
1/14/2013 3.71 4408.20 4405.00 21.81
1/14/2013 3.71 4408.20 4405.00 21.80
1/15/2013 3.71 4408.20 4405.00 21.79
1/16/2013 3.71 4408.20 4405.00 21.78
1/16/2013 3.71 4408.20 4405.00 21.77
1/17/2013 3.72 4408.20 4405.00 21.76
1/17/2013 3.72 4408.30 4405.00 21.75
1/18/2013 3.72 4408.30 4405.00 21.74
1/18/2013 3.72 4408.30 4405.00 21.73
1/19/2013 3.72 4408.30 4405.10 21.72
1/19/2013 3.72 4408.30 4405.10 21.71
1/20/2013 3.72 4408.30 4405.10 21.70
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/21/2013 3.73 4408.30 4405.10 21.69
1/21/2013 3.73 4408.30 4405.10 21.68
1/22/2013 3.73 4408.30 4405.10 21.67
1/22/2013 3.73 4408.30 4405.10 21.66
1/23/2013 3.73 4408.40 4405.10 21.65
1/23/2013 3.73 4408.40 4405.10 21.63
1/24/2013 3.74 4408.40 4405.10 21.62
1/24/2013 3.74 4408.40 4405.10 21.61
1/25/2013 3.74 4408.40 4405.10 21.60
1/26/2013 3.74 4408.40 4405.10 21.59
1/26/2013 3.74 4408.40 4405.20 21.58
1/27/2013 3.74 4408.40 4405.20 21.57
1/27/2013 3.74 4408.40 4405.20 21.56
1/28/2013 3.75 4408.40 4405.20 21.55
1/28/2013 3.75 4408.50 4405.20 21.54
1/29/2013 3.75 4408.50 4405.20 21.53
1/29/2013 3.75 4408.50 4405.20 21.52
1/30/2013 3.75 4408.50 4405.20 21.51
1/31/2013 3.75 4408.50 4405.20 21.50
1/31/2013 3.76 4408.50 4405.20 21.49
2/1/2013 3.76 4408.50 4405.20 21.48
2/1/2013 3.76 4408.50 4405.20 21.47
2/2/2013 3.76 4408.50 4405.20 21.46
2/2/2013 3.76 4408.60 4405.30 21.45
2/3/2013 3.76 4408.60 4405.30 21.43
2/3/2013 3.76 4408.60 4405.30 21.42
2/4/2013 3.77 4408.60 4405.30 21.41
2/5/2013 3.77 4408.60 4405.30 21.40
2/5/2013 3.77 4408.60 4405.30 21.39
2/6/2013 3.77 4408.60 4405.30 21.38
2/6/2013 3.77 4408.60 4405.30 21.37
2/7/2013 3.77 4408.60 4405.30 21.36
2/7/2013 3.78 4408.70 4405.30 21.35
2/8/2013 3.78 4408.70 4405.30 21.34
2/8/2013 3.78 4408.70 4405.30 21.33
2/9/2013 3.78 4408.70 4405.30 21.32


2/10/2013 3.78 4408.70 4405.40 21.31
2/10/2013 3.78 4408.70 4405.40 21.30
2/11/2013 3.78 4408.70 4405.40 21.29
2/11/2013 3.79 4408.70 4405.40 21.28
2/12/2013 3.79 4408.70 4405.40 21.26
2/12/2013 3.79 4408.70 4405.40 21.25
2/13/2013 3.79 4408.80 4405.40 21.24
2/13/2013 3.79 4408.80 4405.40 21.23
2/14/2013 3.79 4408.80 4405.40 21.22
2/15/2013 3.79 4408.80 4405.40 21.21
2/15/2013 3.80 4408.80 4405.40 21.20
2/16/2013 3.80 4408.80 4405.40 21.19
2/16/2013 3.80 4408.80 4405.40 21.18
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/17/2013 3.80 4408.80 4405.50 21.17
2/17/2013 3.80 4408.80 4405.50 21.16
2/18/2013 3.80 4408.90 4405.50 21.15
2/18/2013 3.81 4408.90 4405.50 21.14
2/19/2013 3.81 4408.90 4405.50 21.13
2/20/2013 3.81 4408.90 4405.50 21.12
2/20/2013 3.81 4408.90 4405.50 21.10
2/21/2013 3.81 4408.90 4405.50 21.09
2/21/2013 3.81 4408.90 4405.50 21.08
2/22/2013 3.81 4408.90 4405.50 21.07
2/22/2013 3.82 4408.90 4405.50 21.06
2/23/2013 3.82 4408.90 4405.50 21.05
2/23/2013 3.82 4409.00 4405.50 21.04
2/24/2013 3.82 4409.00 4405.60 21.03
2/25/2013 3.82 4409.00 4405.60 21.02
2/25/2013 3.82 4409.00 4405.60 21.01
2/26/2013 3.83 4409.00 4405.60 21.00
2/26/2013 3.83 4409.00 4405.60 20.99
2/27/2013 3.83 4409.00 4405.60 20.98
2/27/2013 3.83 4409.00 4405.60 20.97
2/28/2013 3.83 4409.00 4405.60 20.96
2/28/2013 3.83 4409.10 4405.60 20.95
3/1/2013 3.83 4409.10 4405.60 20.93
3/2/2013 3.84 4409.10 4405.60 20.92
3/2/2013 3.84 4409.10 4405.60 20.91
3/3/2013 3.84 4409.10 4405.60 20.90
3/3/2013 3.84 4409.10 4405.70 20.89
3/4/2013 3.84 4409.10 4405.70 20.88
3/4/2013 3.84 4409.10 4405.70 20.87
3/5/2013 3.84 4409.10 4405.70 20.86
3/5/2013 3.85 4409.20 4405.70 20.84
3/6/2013 3.85 4409.20 4405.70 20.83
3/7/2013 3.85 4409.20 4405.70 20.82
3/7/2013 3.85 4409.20 4405.70 20.81
3/8/2013 3.85 4409.20 4405.70 20.80
3/8/2013 3.85 4409.20 4405.70 20.79
3/9/2013 3.86 4409.20 4405.70 20.78
3/9/2013 3.86 4409.20 4405.70 20.77


3/10/2013 3.86 4409.20 4405.70 20.75
3/10/2013 3.86 4409.30 4405.80 20.74
3/11/2013 3.86 4409.30 4405.80 20.73
3/12/2013 3.86 4409.30 4405.80 20.72
3/12/2013 3.86 4409.30 4405.80 20.71
3/13/2013 3.87 4409.30 4405.80 20.70
3/13/2013 3.87 4409.30 4405.80 20.69
3/14/2013 3.87 4409.30 4405.80 20.68
3/14/2013 3.87 4409.30 4405.80 20.66
3/15/2013 3.87 4409.30 4405.80 20.65
3/15/2013 3.87 4409.40 4405.80 20.64
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/16/2013 3.88 4409.40 4405.80 20.63
3/17/2013 3.88 4409.40 4405.80 20.62
3/17/2013 3.88 4409.40 4405.80 20.61
3/18/2013 3.88 4409.40 4405.90 20.60
3/18/2013 3.88 4409.40 4405.90 20.59
3/19/2013 3.88 4409.40 4405.90 20.57
3/19/2013 3.88 4409.40 4405.90 20.56
3/20/2013 3.89 4409.40 4405.90 20.55
3/20/2013 3.89 4409.50 4405.90 20.54
3/21/2013 3.89 4409.50 4405.90 20.53
3/22/2013 3.89 4409.50 4405.90 20.52
3/22/2013 3.89 4409.50 4405.90 20.51
3/23/2013 3.89 4409.50 4405.90 20.50
3/23/2013 3.90 4409.50 4405.90 20.48
3/24/2013 3.90 4409.50 4405.90 20.47
3/24/2013 3.90 4409.50 4405.90 20.46
3/25/2013 3.90 4409.60 4406.00 20.45
3/25/2013 3.90 4409.60 4406.00 20.44
3/26/2013 3.90 4409.60 4406.00 20.43
3/27/2013 3.90 4409.60 4406.00 20.42
3/27/2013 3.91 4409.60 4406.00 20.41
3/28/2013 3.91 4409.60 4406.00 20.39
3/28/2013 3.91 4409.60 4406.00 20.38
3/29/2013 3.91 4409.60 4406.00 20.37
3/29/2013 3.91 4409.60 4406.00 20.36
3/30/2013 3.91 4409.70 4406.00 20.35
3/30/2013 3.91 4409.70 4406.00 20.34
3/31/2013 3.92 4409.70 4406.00 20.33
4/1/2013 3.92 4409.70 4406.10 20.32
4/1/2013 3.92 4409.70 4406.10 20.31
4/2/2013 3.92 4409.70 4406.10 20.30
4/2/2013 3.92 4409.70 4406.10 20.29
4/3/2013 3.92 4409.70 4406.10 20.28
4/3/2013 3.93 4409.70 4406.10 20.27
4/4/2013 3.93 4409.70 4406.10 20.26
4/4/2013 3.93 4409.80 4406.10 20.25
4/5/2013 3.93 4409.80 4406.10 20.24
4/6/2013 3.93 4409.80 4406.10 20.23
4/6/2013 3.93 4409.80 4406.10 20.22
4/7/2013 3.93 4409.80 4406.10 20.21
4/7/2013 3.94 4409.80 4406.10 20.20
4/8/2013 3.94 4409.80 4406.20 20.20
4/8/2013 3.94 4409.80 4406.20 20.19
4/9/2013 3.94 4409.80 4406.20 20.18
4/9/2013 3.94 4409.80 4406.20 20.17


4/10/2013 3.94 4409.80 4406.20 20.16
4/11/2013 3.95 4409.90 4406.20 20.15
4/11/2013 3.95 4409.90 4406.20 20.14
4/12/2013 3.95 4409.90 4406.20 20.13
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/12/2013 3.95 4409.90 4406.20 20.12
4/13/2013 3.95 4409.90 4406.20 20.11
4/13/2013 3.95 4409.90 4406.20 20.10
4/14/2013 3.95 4409.90 4406.20 20.09
4/14/2013 3.96 4409.90 4406.20 20.08
4/15/2013 3.96 4409.90 4406.30 20.08
4/16/2013 3.96 4409.90 4406.30 20.07
4/16/2013 3.96 4409.90 4406.30 20.06
4/17/2013 3.96 4410.00 4406.30 20.05
4/17/2013 3.96 4410.00 4406.30 20.04
4/18/2013 3.97 4410.00 4406.30 20.03
4/18/2013 3.97 4410.00 4406.30 20.02
4/19/2013 3.97 4410.00 4406.30 20.01
4/19/2013 3.97 4410.00 4406.30 20.00
4/20/2013 3.97 4410.00 4406.30 19.99
4/21/2013 3.97 4410.00 4406.30 19.99
4/21/2013 3.97 4410.00 4406.30 19.98
4/22/2013 3.98 4410.00 4406.30 19.97
4/22/2013 3.98 4410.00 4406.40 19.96
4/23/2013 3.98 4410.00 4406.40 19.95
4/23/2013 3.98 4410.10 4406.40 19.95
4/24/2013 3.98 4410.10 4406.40 19.94
4/24/2013 3.98 4410.10 4406.40 19.93
4/25/2013 3.98 4410.10 4406.40 19.92
4/26/2013 3.99 4410.10 4406.40 19.91
4/26/2013 3.99 4410.10 4406.40 19.91
4/27/2013 3.99 4410.10 4406.40 19.90
4/27/2013 3.99 4410.10 4406.40 19.89
4/28/2013 3.99 4410.10 4406.40 19.88
4/28/2013 3.99 4410.10 4406.40 19.87
4/29/2013 4.00 4410.10 4406.40 19.86
4/29/2013 4.00 4410.10 4406.50 19.86
4/30/2013 4.00 4410.20 4406.50 19.85
5/1/2013 4.00 4410.20 4406.50 19.84
5/1/2013 4.00 4410.20 4406.50 19.83
5/2/2013 4.00 4410.20 4406.50 19.83
5/2/2013 4.00 4410.20 4406.50 19.82
5/3/2013 4.01 4410.20 4406.50 19.81
5/3/2013 4.01 4410.20 4406.50 19.80
5/4/2013 4.01 4410.20 4406.50 19.80
5/4/2013 4.01 4410.20 4406.50 19.79
5/5/2013 4.01 4410.20 4406.50 19.78
5/6/2013 4.01 4410.20 4406.50 19.77
5/6/2013 4.02 4410.20 4406.50 19.77
5/7/2013 4.02 4410.20 4406.60 19.76
5/7/2013 4.02 4410.30 4406.60 19.75
5/8/2013 4.02 4410.30 4406.60 19.74
5/8/2013 4.02 4410.30 4406.60 19.74
5/9/2013 4.02 4410.30 4406.60 19.73
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/9/2013 4.02 4410.30 4406.60 19.72


5/10/2013 4.03 4410.30 4406.60 19.71
5/11/2013 4.03 4410.30 4406.60 19.71
5/11/2013 4.03 4410.30 4406.60 19.70
5/12/2013 4.03 4410.30 4406.60 19.69
5/12/2013 4.03 4410.30 4406.60 19.68
5/13/2013 4.03 4410.30 4406.60 19.68
5/13/2013 4.04 4410.30 4406.60 19.67
5/14/2013 4.04 4410.30 4406.70 19.66
5/14/2013 4.04 4410.30 4406.70 19.65
5/15/2013 4.04 4410.40 4406.70 19.65
5/16/2013 4.04 4410.40 4406.70 19.64
5/16/2013 4.04 4410.40 4406.70 19.63
5/17/2013 4.04 4410.40 4406.70 19.62
5/17/2013 4.05 4410.40 4406.70 19.62
5/18/2013 4.05 4410.40 4406.70 19.61
5/18/2013 4.05 4410.40 4406.70 19.60
5/19/2013 4.05 4410.40 4406.70 19.59
5/19/2013 4.05 4410.40 4406.70 19.59
5/20/2013 4.05 4410.40 4406.70 19.58
5/21/2013 4.05 4410.40 4406.70 19.57
5/21/2013 4.06 4410.40 4406.80 19.56
5/22/2013 4.06 4410.40 4406.80 19.56
5/22/2013 4.06 4410.50 4406.80 19.55
5/23/2013 4.06 4410.50 4406.80 19.54
5/23/2013 4.06 4410.50 4406.80 19.53
5/24/2013 4.06 4410.50 4406.80 19.53
5/24/2013 4.07 4410.50 4406.80 19.52
5/25/2013 4.07 4410.50 4406.80 19.51
5/26/2013 4.07 4410.50 4406.80 19.50
5/26/2013 4.07 4410.50 4406.80 19.50
5/27/2013 4.07 4410.50 4406.80 19.49
5/27/2013 4.07 4410.50 4406.80 19.48
5/28/2013 4.07 4410.50 4406.80 19.47
5/28/2013 4.08 4410.50 4406.90 19.47
5/29/2013 4.08 4410.50 4406.90 19.46
5/29/2013 4.08 4410.60 4406.90 19.45
5/30/2013 4.08 4410.60 4406.90 19.44
5/31/2013 4.08 4410.60 4406.90 19.44
5/31/2013 4.08 4410.60 4406.90 19.43
6/1/2013 4.09 4410.60 4406.90 19.42
6/1/2013 4.09 4410.60 4406.90 19.41
6/2/2013 4.09 4410.60 4406.90 19.41
6/2/2013 4.09 4410.60 4406.90 19.40
6/3/2013 4.09 4410.60 4406.90 19.40
6/3/2013 4.09 4410.60 4406.90 19.39
6/4/2013 4.09 4410.60 4406.90 19.39
6/5/2013 4.10 4410.60 4407.00 19.38
6/5/2013 4.10 4410.60 4407.00 19.38
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/6/2013 4.10 4410.60 4407.00 19.37
6/6/2013 4.10 4410.60 4407.00 19.36
6/7/2013 4.10 4410.60 4407.00 19.36
6/7/2013 4.10 4410.60 4407.00 19.35
6/8/2013 4.11 4410.70 4407.00 19.35
6/8/2013 4.11 4410.70 4407.00 19.34
6/9/2013 4.11 4410.70 4407.00 19.34


6/10/2013 4.11 4410.70 4407.00 19.33
6/10/2013 4.11 4410.70 4407.00 19.32
6/11/2013 4.11 4410.70 4407.00 19.32
6/11/2013 4.11 4410.70 4407.00 19.31
6/12/2013 4.12 4410.70 4407.10 19.31
6/12/2013 4.12 4410.70 4407.10 19.30
6/13/2013 4.12 4410.70 4407.10 19.30
6/13/2013 4.12 4410.70 4407.10 19.29
6/14/2013 4.12 4410.70 4407.10 19.29
6/15/2013 4.12 4410.70 4407.10 19.28
6/15/2013 4.12 4410.70 4407.10 19.27
6/16/2013 4.13 4410.70 4407.10 19.27
6/16/2013 4.13 4410.70 4407.10 19.26
6/17/2013 4.13 4410.70 4407.10 19.26
6/17/2013 4.13 4410.70 4407.10 19.25
6/18/2013 4.13 4410.80 4407.10 19.25
6/18/2013 4.13 4410.80 4407.10 19.24
6/19/2013 4.14 4410.80 4407.20 19.24
6/20/2013 4.14 4410.80 4407.20 19.23
6/20/2013 4.14 4410.80 4407.20 19.22
6/21/2013 4.14 4410.80 4407.20 19.22
6/21/2013 4.14 4410.80 4407.20 19.21
6/22/2013 4.14 4410.80 4407.20 19.21
6/22/2013 4.14 4410.80 4407.20 19.20
6/23/2013 4.15 4410.80 4407.20 19.20
6/23/2013 4.15 4410.80 4407.20 19.19
6/24/2013 4.15 4410.80 4407.20 19.18
6/25/2013 4.15 4410.80 4407.20 19.18
6/25/2013 4.15 4410.80 4407.20 19.17
6/26/2013 4.15 4410.80 4407.20 19.17
6/26/2013 4.16 4410.80 4407.30 19.16
6/27/2013 4.16 4410.80 4407.30 19.16
6/27/2013 4.16 4410.80 4407.30 19.15
6/28/2013 4.16 4410.90 4407.30 19.15
6/28/2013 4.16 4410.90 4407.30 19.14
6/29/2013 4.16 4410.90 4407.30 19.13
6/30/2013 4.16 4410.90 4407.30 19.13
6/30/2013 4.17 4410.90 4407.30 19.12
7/1/2013 4.17 4410.90 4407.30 19.12
7/1/2013 4.17 4410.90 4407.30 19.12
7/2/2013 4.17 4410.90 4407.30 19.11
7/2/2013 4.17 4410.90 4407.30 19.11
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/3/2013 4.17 4410.90 4407.30 19.11
7/3/2013 4.18 4410.90 4407.40 19.11
7/4/2013 4.18 4410.90 4407.40 19.11
7/5/2013 4.18 4410.90 4407.40 19.10
7/5/2013 4.18 4410.90 4407.40 19.10
7/6/2013 4.18 4410.90 4407.40 19.10
7/6/2013 4.18 4410.90 4407.40 19.10
7/7/2013 4.18 4410.90 4407.40 19.10
7/7/2013 4.19 4410.90 4407.40 19.10
7/8/2013 4.19 4410.90 4407.40 19.09
7/8/2013 4.19 4410.90 4407.40 19.09
7/9/2013 4.19 4410.90 4407.40 19.09


7/10/2013 4.19 4410.90 4407.40 19.09
7/10/2013 4.19 4410.90 4407.40 19.09
7/11/2013 4.19 4410.90 4407.50 19.08
7/11/2013 4.20 4410.90 4407.50 19.08
7/12/2013 4.20 4410.90 4407.50 19.08
7/12/2013 4.20 4410.90 4407.50 19.08
7/13/2013 4.20 4410.90 4407.50 19.08
7/13/2013 4.20 4410.90 4407.50 19.07
7/14/2013 4.20 4410.90 4407.50 19.07
7/15/2013 4.21 4410.90 4407.50 19.07
7/15/2013 4.21 4410.90 4407.50 19.07
7/16/2013 4.21 4410.90 4407.50 19.07
7/16/2013 4.21 4410.90 4407.50 19.07
7/17/2013 4.21 4410.90 4407.50 19.06
7/17/2013 4.21 4410.90 4407.50 19.06
7/18/2013 4.21 4410.90 4407.60 19.06
7/18/2013 4.22 4410.90 4407.60 19.06
7/19/2013 4.22 4410.90 4407.60 19.06
7/20/2013 4.22 4410.90 4407.60 19.05
7/20/2013 4.22 4410.90 4407.60 19.05
7/21/2013 4.22 4410.90 4407.60 19.05
7/21/2013 4.22 4411.00 4407.60 19.05
7/22/2013 4.23 4411.00 4407.60 19.05
7/22/2013 4.23 4411.00 4407.60 19.05
7/23/2013 4.23 4411.00 4407.60 19.04
7/23/2013 4.23 4411.00 4407.60 19.04
7/24/2013 4.23 4411.00 4407.60 19.04
7/25/2013 4.23 4411.00 4407.60 19.04
7/25/2013 4.23 4411.00 4407.70 19.04
7/26/2013 4.24 4411.00 4407.70 19.03
7/26/2013 4.24 4411.00 4407.70 19.03
7/27/2013 4.24 4411.00 4407.70 19.03
7/27/2013 4.24 4411.00 4407.70 19.03
7/28/2013 4.24 4411.00 4407.70 19.03
7/28/2013 4.24 4411.00 4407.70 19.03
7/29/2013 4.24 4411.00 4407.70 19.02
7/30/2013 4.25 4411.00 4407.70 19.02
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/30/2013 4.25 4411.00 4407.70 19.02
7/31/2013 4.25 4411.00 4407.70 19.02
7/31/2013 4.25 4411.00 4407.70 19.02
8/1/2013 4.25 4411.00 4407.70 19.01
8/1/2013 4.25 4411.00 4407.80 19.01
8/2/2013 4.26 4411.00 4407.80 19.01
8/2/2013 4.26 4411.00 4407.80 19.01
8/3/2013 4.26 4411.00 4407.80 19.01
8/4/2013 4.26 4411.00 4407.80 19.00
8/4/2013 4.26 4411.00 4407.80 19.00
8/5/2013 4.26 4411.00 4407.80 19.00
8/5/2013 4.26 4411.00 4407.80 19.00
8/6/2013 4.27 4411.00 4407.80 19.00
8/6/2013 4.27 4411.00 4407.80 18.99
8/7/2013 4.27 4411.00 4407.80 18.99
8/7/2013 4.27 4411.00 4407.80 18.99
8/8/2013 4.27 4411.00 4407.80 18.99
8/9/2013 4.27 4411.00 4407.90 18.99
8/9/2013 4.28 4411.00 4407.90 18.98


8/10/2013 4.28 4411.00 4407.90 18.98
8/10/2013 4.28 4411.00 4407.90 18.98
8/11/2013 4.28 4411.00 4407.90 18.98
8/11/2013 4.28 4411.00 4407.90 18.98
8/12/2013 4.28 4411.00 4407.90 18.97
8/12/2013 4.28 4411.00 4407.90 18.97
8/13/2013 4.29 4411.00 4407.90 18.97
8/14/2013 4.29 4411.00 4407.90 18.97
8/14/2013 4.29 4411.00 4407.90 18.97
8/15/2013 4.29 4411.00 4407.90 18.96
8/15/2013 4.29 4411.00 4407.90 18.96
8/16/2013 4.29 4411.00 4408.00 18.96
8/16/2013 4.30 4411.00 4408.00 18.96
8/17/2013 4.30 4411.00 4408.00 18.96
8/17/2013 4.30 4411.00 4408.00 18.95
8/18/2013 4.30 4411.00 4408.00 18.95
8/19/2013 4.30 4411.00 4408.00 18.95
8/19/2013 4.30 4411.10 4408.00 18.95
8/20/2013 4.30 4411.10 4408.00 18.95
8/20/2013 4.31 4411.10 4408.00 18.94
8/21/2013 4.31 4411.10 4408.00 18.94
8/21/2013 4.31 4411.10 4408.00 18.94
8/22/2013 4.31 4411.10 4408.00 18.94
8/22/2013 4.31 4411.10 4408.00 18.94
8/23/2013 4.31 4411.10 4408.10 18.93
8/24/2013 4.31 4411.10 4408.10 18.93
8/24/2013 4.32 4411.10 4408.10 18.93
8/25/2013 4.32 4411.10 4408.10 18.93
8/25/2013 4.32 4411.10 4408.10 18.93
8/26/2013 4.32 4411.10 4408.10 18.93
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/26/2013 4.32 4411.10 4408.10 18.92
8/27/2013 4.32 4411.10 4408.10 18.92
8/27/2013 4.33 4411.10 4408.10 18.92
8/28/2013 4.33 4411.10 4408.10 18.92
8/29/2013 4.33 4411.10 4408.10 18.92
8/29/2013 4.33 4411.10 4408.10 18.91
8/30/2013 4.33 4411.10 4408.10 18.91
8/30/2013 4.33 4411.10 4408.20 18.91
8/31/2013 4.33 4411.10 4408.20 18.91
8/31/2013 4.34 4411.10 4408.20 18.91
9/1/2013 4.34 4411.10 4408.20 18.90
9/1/2013 4.34 4411.10 4408.20 18.90
9/2/2013 4.34 4411.10 4408.20 18.90
9/3/2013 4.34 4411.10 4408.20 18.90
9/3/2013 4.34 4411.10 4408.20 18.90
9/4/2013 4.35 4411.10 4408.20 18.89
9/4/2013 4.35 4411.10 4408.20 18.89
9/5/2013 4.35 4411.10 4408.20 18.89
9/5/2013 4.35 4411.10 4408.20 18.89
9/6/2013 4.35 4411.10 4408.20 18.88
9/6/2013 4.35 4411.10 4408.30 18.88
9/7/2013 4.35 4411.10 4408.30 18.88
9/8/2013 4.36 4411.10 4408.30 18.88
9/8/2013 4.36 4411.10 4408.30 18.88
9/9/2013 4.36 4411.10 4408.30 18.87
9/9/2013 4.36 4411.10 4408.30 18.87


9/10/2013 4.36 4411.10 4408.30 18.87
9/10/2013 4.36 4411.10 4408.30 18.87
9/11/2013 4.37 4411.10 4408.30 18.87
9/11/2013 4.37 4411.10 4408.30 18.86
9/12/2013 4.37 4411.10 4408.30 18.86
9/13/2013 4.37 4411.10 4408.30 18.86
9/13/2013 4.37 4411.10 4408.30 18.86
9/14/2013 4.37 4411.10 4408.40 18.86
9/14/2013 4.37 4411.10 4408.40 18.85
9/15/2013 4.38 4411.10 4408.40 18.85
9/15/2013 4.38 4411.20 4408.40 18.85
9/16/2013 4.38 4411.20 4408.40 18.85
9/16/2013 4.38 4411.20 4408.40 18.84
9/17/2013 4.38 4411.20 4408.40 18.84
9/18/2013 4.38 4411.20 4408.40 18.84
9/18/2013 4.38 4411.20 4408.40 18.84
9/19/2013 4.39 4411.20 4408.40 18.84
9/19/2013 4.39 4411.20 4408.40 18.83
9/20/2013 4.39 4411.20 4408.40 18.83
9/20/2013 4.39 4411.20 4408.50 18.83
9/21/2013 4.39 4411.20 4408.50 18.83
9/21/2013 4.39 4411.20 4408.50 18.83
9/22/2013 4.40 4411.20 4408.50 18.82
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/23/2013 4.40 4411.20 4408.50 18.82
9/23/2013 4.40 4411.20 4408.50 18.82
9/24/2013 4.40 4411.20 4408.50 18.82
9/24/2013 4.40 4411.20 4408.50 18.82
9/25/2013 4.40 4411.20 4408.50 18.81
9/25/2013 4.40 4411.20 4408.50 18.81
9/26/2013 4.41 4411.20 4408.50 18.81
9/26/2013 4.41 4411.20 4408.50 18.81
9/27/2013 4.41 4411.20 4408.50 18.81
9/28/2013 4.41 4411.20 4408.60 18.80
9/28/2013 4.41 4411.20 4408.60 18.80
9/29/2013 4.41 4411.20 4408.60 18.80
9/29/2013 4.42 4411.20 4408.60 18.80
9/30/2013 4.42 4411.20 4408.60 18.79
9/30/2013 4.42 4411.20 4408.60 18.79
10/1/2013 4.42 4411.20 4408.60 18.79
10/1/2013 4.42 4411.20 4408.60 18.79
10/2/2013 4.42 4411.20 4408.60 18.78
10/3/2013 4.42 4411.20 4408.60 18.78
10/3/2013 4.43 4411.20 4408.60 18.78
10/4/2013 4.43 4411.20 4408.60 18.77
10/4/2013 4.43 4411.20 4408.60 18.77
10/5/2013 4.43 4411.20 4408.70 18.76
10/5/2013 4.43 4411.20 4408.70 18.76
10/6/2013 4.43 4411.20 4408.70 18.76
10/6/2013 4.44 4411.20 4408.70 18.75
10/7/2013 4.44 4411.30 4408.70 18.75
10/8/2013 4.44 4411.30 4408.70 18.75
10/8/2013 4.44 4411.30 4408.70 18.74
10/9/2013 4.44 4411.30 4408.70 18.74
10/9/2013 4.44 4411.30 4408.70 18.74


10/10/2013 4.44 4411.30 4408.70 18.73
10/10/2013 4.45 4411.30 4408.70 18.73
10/11/2013 4.45 4411.30 4408.70 18.72
10/11/2013 4.45 4411.30 4408.70 18.72
10/12/2013 4.45 4411.30 4408.80 18.72
10/13/2013 4.45 4411.30 4408.80 18.71
10/13/2013 4.45 4411.30 4408.80 18.71
10/14/2013 4.45 4411.30 4408.80 18.71
10/14/2013 4.46 4411.30 4408.80 18.70
10/15/2013 4.46 4411.30 4408.80 18.70
10/15/2013 4.46 4411.30 4408.80 18.69
10/16/2013 4.46 4411.30 4408.80 18.69
10/16/2013 4.46 4411.30 4408.80 18.69
10/17/2013 4.46 4411.30 4408.80 18.68
10/18/2013 4.47 4411.30 4408.80 18.68
10/18/2013 4.47 4411.30 4408.80 18.68
10/19/2013 4.47 4411.30 4408.80 18.67
10/19/2013 4.47 4411.30 4408.90 18.67
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/20/2013 4.47 4411.30 4408.90 18.67
10/20/2013 4.47 4411.30 4408.90 18.66
10/21/2013 4.47 4411.30 4408.90 18.66
10/21/2013 4.48 4411.30 4408.90 18.65
10/22/2013 4.48 4411.40 4408.90 18.65
10/23/2013 4.48 4411.40 4408.90 18.65
10/23/2013 4.48 4411.40 4408.90 18.64
10/24/2013 4.48 4411.40 4408.90 18.64
10/24/2013 4.48 4411.40 4408.90 18.64
10/25/2013 4.49 4411.40 4408.90 18.63
10/25/2013 4.49 4411.40 4408.90 18.63
10/26/2013 4.49 4411.40 4408.90 18.62
10/26/2013 4.49 4411.40 4409.00 18.62
10/27/2013 4.49 4411.40 4409.00 18.62
10/28/2013 4.49 4411.40 4409.00 18.61
10/28/2013 4.49 4411.40 4409.00 18.61
10/29/2013 4.50 4411.40 4409.00 18.61
10/29/2013 4.50 4411.40 4409.00 18.60
10/30/2013 4.50 4411.40 4409.00 18.60
10/30/2013 4.50 4411.40 4409.00 18.60
10/31/2013 4.50 4411.40 4409.00 18.59
10/31/2013 4.50 4411.40 4409.00 18.59
11/1/2013 4.51 4411.40 4409.00 18.58
11/2/2013 4.51 4411.40 4409.00 18.58
11/2/2013 4.51 4411.40 4409.00 18.57
11/3/2013 4.51 4411.40 4409.10 18.57
11/3/2013 4.51 4411.40 4409.10 18.56
11/4/2013 4.51 4411.40 4409.10 18.56
11/4/2013 4.51 4411.50 4409.10 18.55
11/5/2013 4.52 4411.50 4409.10 18.54
11/5/2013 4.52 4411.50 4409.10 18.54
11/6/2013 4.52 4411.50 4409.10 18.53
11/7/2013 4.52 4411.50 4409.10 18.53
11/7/2013 4.52 4411.50 4409.10 18.52
11/8/2013 4.52 4411.50 4409.10 18.51
11/8/2013 4.52 4411.50 4409.10 18.51
11/9/2013 4.53 4411.50 4409.10 18.50
11/9/2013 4.53 4411.50 4409.10 18.50


11/10/2013 4.53 4411.50 4409.20 18.49
11/10/2013 4.53 4411.50 4409.20 18.49
11/11/2013 4.53 4411.50 4409.20 18.48
11/12/2013 4.53 4411.50 4409.20 18.47
11/12/2013 4.54 4411.50 4409.20 18.47
11/13/2013 4.54 4411.50 4409.20 18.46
11/13/2013 4.54 4411.50 4409.20 18.46
11/14/2013 4.54 4411.50 4409.20 18.45
11/14/2013 4.54 4411.60 4409.20 18.45
11/15/2013 4.54 4411.60 4409.20 18.44
11/15/2013 4.54 4411.60 4409.20 18.43
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/16/2013 4.55 4411.60 4409.20 18.43
11/17/2013 4.55 4411.60 4409.20 18.42
11/17/2013 4.55 4411.60 4409.30 18.42
11/18/2013 4.55 4411.60 4409.30 18.41
11/18/2013 4.55 4411.60 4409.30 18.41
11/19/2013 4.55 4411.60 4409.30 18.40
11/19/2013 4.56 4411.60 4409.30 18.39
11/20/2013 4.56 4411.60 4409.30 18.39
11/20/2013 4.56 4411.60 4409.30 18.38
11/21/2013 4.56 4411.60 4409.30 18.38
11/22/2013 4.56 4411.60 4409.30 18.37
11/22/2013 4.56 4411.60 4409.30 18.37
11/23/2013 4.56 4411.60 4409.30 18.36
11/23/2013 4.57 4411.60 4409.30 18.35
11/24/2013 4.57 4411.70 4409.30 18.35
11/24/2013 4.57 4411.70 4409.40 18.34
11/25/2013 4.57 4411.70 4409.40 18.34
11/25/2013 4.57 4411.70 4409.40 18.33
11/26/2013 4.57 4411.70 4409.40 18.32
11/27/2013 4.58 4411.70 4409.40 18.32
11/27/2013 4.58 4411.70 4409.40 18.31
11/28/2013 4.58 4411.70 4409.40 18.31
11/28/2013 4.58 4411.70 4409.40 18.30
11/29/2013 4.58 4411.70 4409.40 18.30
11/29/2013 4.58 4411.70 4409.40 18.29
11/30/2013 4.58 4411.70 4409.40 18.28
11/30/2013 4.59 4411.70 4409.40 18.28
12/1/2013 4.59 4411.70 4409.40 18.27
12/2/2013 4.59 4411.70 4409.50 18.27
12/2/2013 4.59 4411.70 4409.50 18.26
12/3/2013 4.59 4411.80 4409.50 18.25
12/3/2013 4.59 4411.80 4409.50 18.24
12/4/2013 4.59 4411.80 4409.50 18.23
12/4/2013 4.60 4411.80 4409.50 18.23
12/5/2013 4.60 4411.80 4409.50 18.22
12/5/2013 4.60 4411.80 4409.50 18.21
12/6/2013 4.60 4411.80 4409.50 18.20
12/7/2013 4.60 4411.80 4409.50 18.19
12/7/2013 4.60 4411.80 4409.50 18.19
12/8/2013 4.61 4411.80 4409.50 18.18
12/8/2013 4.61 4411.80 4409.50 18.17
12/9/2013 4.61 4411.80 4409.60 18.16
12/9/2013 4.61 4411.80 4409.60 18.15


12/10/2013 4.61 4411.90 4409.60 18.15
12/10/2013 4.61 4411.90 4409.60 18.14
12/11/2013 4.61 4411.90 4409.60 18.13
12/12/2013 4.62 4411.90 4409.60 18.12
12/12/2013 4.62 4411.90 4409.60 18.12
12/13/2013 4.62 4411.90 4409.60 18.11
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/13/2013 4.62 4411.90 4409.60 18.10
12/14/2013 4.62 4411.90 4409.60 18.09
12/14/2013 4.62 4411.90 4409.60 18.08
12/15/2013 4.63 4411.90 4409.60 18.08
12/15/2013 4.63 4411.90 4409.60 18.07
12/16/2013 4.63 4411.90 4409.70 18.06
12/17/2013 4.63 4411.90 4409.70 18.05
12/17/2013 4.63 4412.00 4409.70 18.04
12/18/2013 4.63 4412.00 4409.70 18.04
12/18/2013 4.63 4412.00 4409.70 18.03
12/19/2013 4.64 4412.00 4409.70 18.02
12/19/2013 4.64 4412.00 4409.70 18.01
12/20/2013 4.64 4412.00 4409.70 18.00
12/20/2013 4.64 4412.00 4409.70 18.00
12/21/2013 4.64 4412.00 4409.70 17.99
12/22/2013 4.64 4412.00 4409.70 17.98
12/22/2013 4.64 4412.00 4409.70 17.97
12/23/2013 4.65 4412.00 4409.70 17.97
12/23/2013 4.65 4412.00 4409.80 17.96
12/24/2013 4.65 4412.10 4409.80 17.95
12/24/2013 4.65 4412.10 4409.80 17.94
12/25/2013 4.65 4412.10 4409.80 17.93
12/25/2013 4.65 4412.10 4409.80 17.93
12/26/2013 4.66 4412.10 4409.80 17.92
12/27/2013 4.66 4412.10 4409.80 17.91
12/27/2013 4.66 4412.10 4409.80 17.90
12/28/2013 4.66 4412.10 4409.80 17.89
12/28/2013 4.66 4412.10 4409.80 17.89
12/29/2013 4.66 4412.10 4409.80 17.88
12/29/2013 4.66 4412.10 4409.80 17.87
12/30/2013 4.67 4412.10 4409.80 17.86
12/30/2013 4.67 4412.10 4409.90 17.86
12/31/2013 4.67 4412.20 4409.90 17.85


1/1/2014 4.67 4412.20 4409.90 17.84
1/1/2014 4.67 4412.20 4409.90 17.83
1/2/2014 4.67 4412.20 4409.90 17.82
1/2/2014 4.68 4412.20 4409.90 17.81
1/3/2014 4.68 4412.20 4409.90 17.80
1/3/2014 4.68 4412.20 4409.90 17.79
1/4/2014 4.68 4412.20 4409.90 17.79
1/4/2014 4.68 4412.20 4409.90 17.78
1/5/2014 4.68 4412.20 4409.90 17.77
1/6/2014 4.68 4412.20 4409.90 17.76
1/6/2014 4.69 4412.30 4409.90 17.75
1/7/2014 4.69 4412.30 4410.00 17.74
1/7/2014 4.69 4412.30 4410.00 17.73
1/8/2014 4.69 4412.30 4410.00 17.72
1/8/2014 4.69 4412.30 4410.00 17.71
1/9/2014 4.69 4412.30 4410.00 17.70
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/9/2014 4.70 4412.30 4410.00 17.70


1/10/2014 4.70 4412.30 4410.00 17.69
1/11/2014 4.70 4412.30 4410.00 17.68
1/11/2014 4.70 4412.30 4410.00 17.67
1/12/2014 4.70 4412.30 4410.00 17.66
1/12/2014 4.70 4412.30 4410.00 17.65
1/13/2014 4.70 4412.40 4410.00 17.64
1/13/2014 4.71 4412.40 4410.00 17.63
1/14/2014 4.71 4412.40 4410.00 17.62
1/14/2014 4.71 4412.40 4410.10 17.61
1/15/2014 4.71 4412.40 4410.10 17.61
1/16/2014 4.71 4412.40 4410.10 17.60
1/16/2014 4.71 4412.40 4410.10 17.59
1/17/2014 4.71 4412.40 4410.10 17.58
1/17/2014 4.72 4412.40 4410.10 17.57
1/18/2014 4.72 4412.40 4410.10 17.56
1/18/2014 4.72 4412.40 4410.10 17.55
1/19/2014 4.72 4412.50 4410.10 17.54
1/19/2014 4.72 4412.50 4410.10 17.53
1/20/2014 4.72 4412.50 4410.10 17.53
1/21/2014 4.73 4412.50 4410.10 17.52
1/21/2014 4.73 4412.50 4410.10 17.51
1/22/2014 4.73 4412.50 4410.10 17.50
1/22/2014 4.73 4412.50 4410.10 17.49
1/23/2014 4.73 4412.50 4410.20 17.48
1/23/2014 4.73 4412.50 4410.20 17.47
1/24/2014 4.73 4412.50 4410.20 17.46
1/24/2014 4.74 4412.50 4410.20 17.45
1/25/2014 4.74 4412.60 4410.20 17.44
1/26/2014 4.74 4412.60 4410.20 17.44
1/26/2014 4.74 4412.60 4410.20 17.43
1/27/2014 4.74 4412.60 4410.20 17.42
1/27/2014 4.74 4412.60 4410.20 17.41
1/28/2014 4.75 4412.60 4410.20 17.40
1/28/2014 4.75 4412.60 4410.20 17.39
1/29/2014 4.75 4412.60 4410.20 17.38
1/29/2014 4.75 4412.60 4410.20 17.37
1/30/2014 4.75 4412.60 4410.20 17.36
1/31/2014 4.75 4412.60 4410.30 17.35
1/31/2014 4.75 4412.70 4410.30 17.35
2/1/2014 4.76 4412.70 4410.30 17.34
2/1/2014 4.76 4412.70 4410.30 17.33
2/2/2014 4.76 4412.70 4410.30 17.32
2/2/2014 4.76 4412.70 4410.30 17.31
2/3/2014 4.76 4412.70 4410.30 17.30
2/3/2014 4.76 4412.70 4410.30 17.29
2/4/2014 4.77 4412.70 4410.30 17.28
2/5/2014 4.77 4412.70 4410.30 17.27
2/5/2014 4.77 4412.70 4410.30 17.26
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/6/2014 4.77 4412.70 4410.30 17.25
2/6/2014 4.77 4412.80 4410.30 17.25
2/7/2014 4.77 4412.80 4410.30 17.24
2/7/2014 4.77 4412.80 4410.30 17.23
2/8/2014 4.78 4412.80 4410.40 17.22
2/8/2014 4.78 4412.80 4410.40 17.21
2/9/2014 4.78 4412.80 4410.40 17.20


2/10/2014 4.78 4412.80 4410.40 17.19
2/10/2014 4.78 4412.80 4410.40 17.18
2/11/2014 4.78 4412.80 4410.40 17.17
2/11/2014 4.78 4412.80 4410.40 17.16
2/12/2014 4.79 4412.80 4410.40 17.15
2/12/2014 4.79 4412.90 4410.40 17.15
2/13/2014 4.79 4412.90 4410.40 17.14
2/13/2014 4.79 4412.90 4410.40 17.13
2/14/2014 4.79 4412.90 4410.40 17.12
2/15/2014 4.79 4412.90 4410.40 17.11
2/15/2014 4.80 4412.90 4410.40 17.10
2/16/2014 4.80 4412.90 4410.40 17.09
2/16/2014 4.80 4412.90 4410.50 17.08
2/17/2014 4.80 4412.90 4410.50 17.07
2/17/2014 4.80 4412.90 4410.50 17.06
2/18/2014 4.80 4412.90 4410.50 17.05
2/18/2014 4.80 4413.00 4410.50 17.04
2/19/2014 4.81 4413.00 4410.50 17.04
2/20/2014 4.81 4413.00 4410.50 17.03
2/20/2014 4.81 4413.00 4410.50 17.02
2/21/2014 4.81 4413.00 4410.50 17.01
2/21/2014 4.81 4413.00 4410.50 17.00
2/22/2014 4.81 4413.00 4410.50 16.99
2/22/2014 4.82 4413.00 4410.50 16.98
2/23/2014 4.82 4413.00 4410.50 16.97
2/23/2014 4.82 4413.00 4410.50 16.96
2/24/2014 4.82 4413.00 4410.50 16.95
2/25/2014 4.82 4413.10 4410.60 16.94
2/25/2014 4.82 4413.10 4410.60 16.94
2/26/2014 4.82 4413.10 4410.60 16.93
2/26/2014 4.83 4413.10 4410.60 16.92
2/27/2014 4.83 4413.10 4410.60 16.91
2/27/2014 4.83 4413.10 4410.60 16.90
2/28/2014 4.83 4413.10 4410.60 16.89
2/28/2014 4.83 4413.10 4410.60 16.88
3/1/2014 4.83 4413.10 4410.60 16.87
3/2/2014 4.84 4413.10 4410.60 16.86
3/2/2014 4.84 4413.10 4410.60 16.85
3/3/2014 4.84 4413.20 4410.60 16.84
3/3/2014 4.84 4413.20 4410.60 16.83
3/4/2014 4.84 4413.20 4410.60 16.82
3/4/2014 4.84 4413.20 4410.70 16.81
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/5/2014 4.84 4413.20 4410.70 16.80
3/5/2014 4.85 4413.20 4410.70 16.79
3/6/2014 4.85 4413.20 4410.70 16.78
3/7/2014 4.85 4413.20 4410.70 16.77
3/7/2014 4.85 4413.20 4410.70 16.76
3/8/2014 4.85 4413.20 4410.70 16.76
3/8/2014 4.85 4413.30 4410.70 16.75
3/9/2014 4.85 4413.30 4410.70 16.74
3/9/2014 4.86 4413.30 4410.70 16.73


3/10/2014 4.86 4413.30 4410.70 16.72
3/10/2014 4.86 4413.30 4410.70 16.71
3/11/2014 4.86 4413.30 4410.70 16.70
3/12/2014 4.86 4413.30 4410.70 16.69
3/12/2014 4.86 4413.30 4410.70 16.68
3/13/2014 4.87 4413.30 4410.80 16.67
3/13/2014 4.87 4413.30 4410.80 16.66
3/14/2014 4.87 4413.40 4410.80 16.65
3/14/2014 4.87 4413.40 4410.80 16.64
3/15/2014 4.87 4413.40 4410.80 16.63
3/15/2014 4.87 4413.40 4410.80 16.62
3/16/2014 4.87 4413.40 4410.80 16.61
3/17/2014 4.88 4413.40 4410.80 16.60
3/17/2014 4.88 4413.40 4410.80 16.59
3/18/2014 4.88 4413.40 4410.80 16.58
3/18/2014 4.88 4413.40 4410.80 16.57
3/19/2014 4.88 4413.40 4410.80 16.56
3/19/2014 4.88 4413.40 4410.80 16.55
3/20/2014 4.89 4413.50 4410.80 16.54
3/20/2014 4.89 4413.50 4410.80 16.53
3/21/2014 4.89 4413.50 4410.90 16.52
3/22/2014 4.89 4413.50 4410.90 16.51
3/22/2014 4.89 4413.50 4410.90 16.50
3/23/2014 4.89 4413.50 4410.90 16.49
3/23/2014 4.89 4413.50 4410.90 16.48
3/24/2014 4.90 4413.50 4410.90 16.47
3/24/2014 4.90 4413.50 4410.90 16.46
3/25/2014 4.90 4413.50 4410.90 16.45
3/25/2014 4.90 4413.60 4410.90 16.45
3/26/2014 4.90 4413.60 4410.90 16.44
3/27/2014 4.90 4413.60 4410.90 16.43
3/27/2014 4.91 4413.60 4410.90 16.42
3/28/2014 4.91 4413.60 4410.90 16.41
3/28/2014 4.91 4413.60 4410.90 16.40
3/29/2014 4.91 4413.60 4410.90 16.39
3/29/2014 4.91 4413.60 4411.00 16.38
3/30/2014 4.91 4413.60 4411.00 16.37
3/30/2014 4.91 4413.60 4411.00 16.36
3/31/2014 4.92 4413.70 4411.00 16.35
4/1/2014 4.92 4413.70 4411.00 16.34
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/1/2014 4.92 4413.70 4411.00 16.33
4/2/2014 4.92 4413.70 4411.00 16.32
4/2/2014 4.92 4413.70 4411.00 16.32
4/3/2014 4.92 4413.70 4411.00 16.31
4/3/2014 4.92 4413.70 4411.00 16.30
4/4/2014 4.93 4413.70 4411.00 16.29
4/4/2014 4.93 4413.70 4411.00 16.28
4/5/2014 4.93 4413.70 4411.00 16.28
4/6/2014 4.93 4413.70 4411.00 16.27
4/6/2014 4.93 4413.70 4411.10 16.26
4/7/2014 4.93 4413.70 4411.10 16.25
4/7/2014 4.94 4413.80 4411.10 16.24
4/8/2014 4.94 4413.80 4411.10 16.24
4/8/2014 4.94 4413.80 4411.10 16.23
4/9/2014 4.94 4413.80 4411.10 16.22
4/9/2014 4.94 4413.80 4411.10 16.21


4/10/2014 4.94 4413.80 4411.10 16.21
4/11/2014 4.94 4413.80 4411.10 16.20
4/11/2014 4.95 4413.80 4411.10 16.19
4/12/2014 4.95 4413.80 4411.10 16.18
4/12/2014 4.95 4413.80 4411.10 16.17
4/13/2014 4.95 4413.80 4411.10 16.17
4/13/2014 4.95 4413.80 4411.10 16.16
4/14/2014 4.95 4413.90 4411.10 16.15
4/14/2014 4.96 4413.90 4411.20 16.14
4/15/2014 4.96 4413.90 4411.20 16.13
4/16/2014 4.96 4413.90 4411.20 16.13
4/16/2014 4.96 4413.90 4411.20 16.12
4/17/2014 4.96 4413.90 4411.20 16.11
4/17/2014 4.96 4413.90 4411.20 16.10
4/18/2014 4.96 4413.90 4411.20 16.09
4/18/2014 4.97 4413.90 4411.20 16.09
4/19/2014 4.97 4413.90 4411.20 16.08
4/19/2014 4.97 4413.90 4411.20 16.07
4/20/2014 4.97 4413.90 4411.20 16.06
4/21/2014 4.97 4413.90 4411.20 16.06
4/21/2014 4.97 4414.00 4411.20 16.05
4/22/2014 4.98 4414.00 4411.20 16.04
4/22/2014 4.98 4414.00 4411.20 16.03
4/23/2014 4.98 4414.00 4411.30 16.02
4/23/2014 4.98 4414.00 4411.30 16.02
4/24/2014 4.98 4414.00 4411.30 16.01
4/24/2014 4.98 4414.00 4411.30 16.00
4/25/2014 4.98 4414.00 4411.30 15.99
4/26/2014 4.99 4414.00 4411.30 15.98
4/26/2014 4.99 4414.00 4411.30 15.98
4/27/2014 4.99 4414.00 4411.30 15.97
4/27/2014 4.99 4414.00 4411.30 15.96
4/28/2014 4.99 4414.00 4411.30 15.95
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/28/2014 4.99 4414.10 4411.30 15.95
4/29/2014 4.99 4414.10 4411.30 15.94
4/29/2014 5.00 4414.10 4411.30 15.93
4/30/2014 5.00 4414.10 4411.30 15.92
5/1/2014 5.00 4414.10 4411.30 15.91
5/1/2014 5.00 4414.10 4411.40 15.91
5/2/2014 5.00 4414.10 4411.40 15.90
5/2/2014 5.00 4414.10 4411.40 15.89
5/3/2014 5.01 4414.10 4411.40 15.89
5/3/2014 5.01 4414.10 4411.40 15.88
5/4/2014 5.01 4414.10 4411.40 15.87
5/4/2014 5.01 4414.10 4411.40 15.86
5/5/2014 5.01 4414.10 4411.40 15.86
5/5/2014 5.01 4414.20 4411.40 15.85
5/6/2014 5.01 4414.20 4411.40 15.84
5/7/2014 5.02 4414.20 4411.40 15.83
5/7/2014 5.02 4414.20 4411.40 15.83
5/8/2014 5.02 4414.20 4411.40 15.82
5/8/2014 5.02 4414.20 4411.40 15.81
5/9/2014 5.02 4414.20 4411.50 15.81
5/9/2014 5.02 4414.20 4411.50 15.80


5/10/2014 5.03 4414.20 4411.50 15.79
5/10/2014 5.03 4414.20 4411.50 15.78
5/11/2014 5.03 4414.20 4411.50 15.78
5/12/2014 5.03 4414.20 4411.50 15.77
5/12/2014 5.03 4414.20 4411.50 15.76
5/13/2014 5.03 4414.20 4411.50 15.75
5/13/2014 5.03 4414.30 4411.50 15.75
5/14/2014 5.04 4414.30 4411.50 15.74
5/14/2014 5.04 4414.30 4411.50 15.73
5/15/2014 5.04 4414.30 4411.50 15.73
5/15/2014 5.04 4414.30 4411.50 15.72
5/16/2014 5.04 4414.30 4411.50 15.71
5/17/2014 5.04 4414.30 4411.50 15.70
5/17/2014 5.04 4414.30 4411.60 15.70
5/18/2014 5.05 4414.30 4411.60 15.69
5/18/2014 5.05 4414.30 4411.60 15.68
5/19/2014 5.05 4414.30 4411.60 15.67
5/19/2014 5.05 4414.30 4411.60 15.67
5/20/2014 5.05 4414.30 4411.60 15.66
5/20/2014 5.05 4414.30 4411.60 15.65
5/21/2014 5.06 4414.40 4411.60 15.65
5/22/2014 5.06 4414.40 4411.60 15.64
5/22/2014 5.06 4414.40 4411.60 15.63
5/23/2014 5.06 4414.40 4411.60 15.62
5/23/2014 5.06 4414.40 4411.60 15.62
5/24/2014 5.06 4414.40 4411.60 15.61
5/24/2014 5.06 4414.40 4411.60 15.60
5/25/2014 5.07 4414.40 4411.60 15.59
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/25/2014 5.07 4414.40 4411.70 15.59
5/26/2014 5.07 4414.40 4411.70 15.58
5/27/2014 5.07 4414.40 4411.70 15.57
5/27/2014 5.07 4414.40 4411.70 15.57
5/28/2014 5.07 4414.40 4411.70 15.56
5/28/2014 5.08 4414.40 4411.70 15.55
5/29/2014 5.08 4414.50 4411.70 15.54
5/29/2014 5.08 4414.50 4411.70 15.54
5/30/2014 5.08 4414.50 4411.70 15.53
5/30/2014 5.08 4414.50 4411.70 15.52
5/31/2014 5.08 4414.50 4411.70 15.51
6/1/2014 5.08 4414.50 4411.70 15.51
6/1/2014 5.09 4414.50 4411.70 15.50
6/2/2014 5.09 4414.50 4411.70 15.50
6/2/2014 5.09 4414.50 4411.70 15.49
6/3/2014 5.09 4414.50 4411.80 15.49
6/3/2014 5.09 4414.50 4411.80 15.48
6/4/2014 5.09 4414.50 4411.80 15.48
6/4/2014 5.10 4414.50 4411.80 15.47
6/5/2014 5.10 4414.50 4411.80 15.46
6/6/2014 5.10 4414.50 4411.80 15.46
6/6/2014 5.10 4414.50 4411.80 15.45
6/7/2014 5.10 4414.60 4411.80 15.45
6/7/2014 5.10 4414.60 4411.80 15.44
6/8/2014 5.10 4414.60 4411.80 15.44
6/8/2014 5.11 4414.60 4411.80 15.43
6/9/2014 5.11 4414.60 4411.80 15.43
6/9/2014 5.11 4414.60 4411.80 15.42


6/10/2014 5.11 4414.60 4411.80 15.42
6/11/2014 5.11 4414.60 4411.90 15.41
6/11/2014 5.11 4414.60 4411.90 15.41
6/12/2014 5.11 4414.60 4411.90 15.40
6/12/2014 5.12 4414.60 4411.90 15.40
6/13/2014 5.12 4414.60 4411.90 15.39
6/13/2014 5.12 4414.60 4411.90 15.39
6/14/2014 5.12 4414.60 4411.90 15.38
6/14/2014 5.12 4414.60 4411.90 15.38
6/15/2014 5.12 4414.60 4411.90 15.37
6/16/2014 5.13 4414.60 4411.90 15.36
6/16/2014 5.13 4414.60 4411.90 15.36
6/17/2014 5.13 4414.60 4411.90 15.35
6/17/2014 5.13 4414.70 4411.90 15.35
6/18/2014 5.13 4414.70 4411.90 15.34
6/18/2014 5.13 4414.70 4411.90 15.34
6/19/2014 5.13 4414.70 4412.00 15.33
6/19/2014 5.14 4414.70 4412.00 15.33
6/20/2014 5.14 4414.70 4412.00 15.32
6/21/2014 5.14 4414.70 4412.00 15.32
6/21/2014 5.14 4414.70 4412.00 15.31
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/22/2014 5.14 4414.70 4412.00 15.31
6/22/2014 5.14 4414.70 4412.00 15.30
6/23/2014 5.15 4414.70 4412.00 15.30
6/23/2014 5.15 4414.70 4412.00 15.29
6/24/2014 5.15 4414.70 4412.00 15.29
6/24/2014 5.15 4414.70 4412.00 15.28
6/25/2014 5.15 4414.70 4412.00 15.27
6/26/2014 5.15 4414.70 4412.00 15.27
6/26/2014 5.15 4414.70 4412.00 15.26
6/27/2014 5.16 4414.70 4412.00 15.26
6/27/2014 5.16 4414.70 4412.10 15.25
6/28/2014 5.16 4414.80 4412.10 15.25
6/28/2014 5.16 4414.80 4412.10 15.24
6/29/2014 5.16 4414.80 4412.10 15.24
6/29/2014 5.16 4414.80 4412.10 15.23
6/30/2014 5.17 4414.80 4412.10 15.23
7/1/2014 5.17 4414.80 4412.10 15.22
7/1/2014 5.17 4414.80 4412.10 15.22
7/2/2014 5.17 4414.80 4412.10 15.22
7/2/2014 5.17 4414.80 4412.10 15.22
7/3/2014 5.17 4414.80 4412.10 15.22
7/3/2014 5.17 4414.80 4412.10 15.22
7/4/2014 5.18 4414.80 4412.10 15.21
7/4/2014 5.18 4414.80 4412.10 15.21
7/5/2014 5.18 4414.80 4412.10 15.21
7/6/2014 5.18 4414.80 4412.20 15.21
7/6/2014 5.18 4414.80 4412.20 15.21
7/7/2014 5.18 4414.80 4412.20 15.21
7/7/2014 5.18 4414.80 4412.20 15.21
7/8/2014 5.19 4414.80 4412.20 15.20
7/8/2014 5.19 4414.80 4412.20 15.20
7/9/2014 5.19 4414.80 4412.20 15.20
7/9/2014 5.19 4414.80 4412.20 15.20


7/10/2014 5.19 4414.80 4412.20 15.20
7/11/2014 5.19 4414.80 4412.20 15.20
7/11/2014 5.20 4414.80 4412.20 15.20
7/12/2014 5.20 4414.80 4412.20 15.20
7/12/2014 5.20 4414.80 4412.20 15.19
7/13/2014 5.20 4414.80 4412.20 15.19
7/13/2014 5.20 4414.80 4412.30 15.19
7/14/2014 5.20 4414.80 4412.30 15.19
7/14/2014 5.20 4414.80 4412.30 15.19
7/15/2014 5.21 4414.80 4412.30 15.19
7/16/2014 5.21 4414.80 4412.30 15.19
7/16/2014 5.21 4414.80 4412.30 15.18
7/17/2014 5.21 4414.80 4412.30 15.18
7/17/2014 5.21 4414.80 4412.30 15.18
7/18/2014 5.21 4414.80 4412.30 15.18
7/18/2014 5.22 4414.80 4412.30 15.18
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/19/2014 5.22 4414.80 4412.30 15.18
7/19/2014 5.22 4414.80 4412.30 15.18
7/20/2014 5.22 4414.80 4412.30 15.17
7/21/2014 5.22 4414.80 4412.30 15.17
7/21/2014 5.22 4414.80 4412.30 15.17
7/22/2014 5.22 4414.80 4412.40 15.17
7/22/2014 5.23 4414.80 4412.40 15.17
7/23/2014 5.23 4414.80 4412.40 15.17
7/23/2014 5.23 4414.80 4412.40 15.17
7/24/2014 5.23 4414.80 4412.40 15.17
7/24/2014 5.23 4414.80 4412.40 15.16
7/25/2014 5.23 4414.80 4412.40 15.16
7/26/2014 5.24 4414.80 4412.40 15.16
7/26/2014 5.24 4414.80 4412.40 15.16
7/27/2014 5.24 4414.80 4412.40 15.16
7/27/2014 5.24 4414.80 4412.40 15.16
7/28/2014 5.24 4414.80 4412.40 15.16
7/28/2014 5.24 4414.80 4412.40 15.15
7/29/2014 5.24 4414.80 4412.40 15.15
7/29/2014 5.25 4414.80 4412.40 15.15
7/30/2014 5.25 4414.90 4412.50 15.15
7/31/2014 5.25 4414.90 4412.50 15.15
7/31/2014 5.25 4414.90 4412.50 15.15
8/1/2014 5.25 4414.90 4412.50 15.15
8/1/2014 5.25 4414.90 4412.50 15.15
8/2/2014 5.25 4414.90 4412.50 15.14
8/2/2014 5.26 4414.90 4412.50 15.14
8/3/2014 5.26 4414.90 4412.50 15.14
8/3/2014 5.26 4414.90 4412.50 15.14
8/4/2014 5.26 4414.90 4412.50 15.14
8/5/2014 5.26 4414.90 4412.50 15.14
8/5/2014 5.26 4414.90 4412.50 15.14
8/6/2014 5.27 4414.90 4412.50 15.13
8/6/2014 5.27 4414.90 4412.50 15.13
8/7/2014 5.27 4414.90 4412.50 15.13
8/7/2014 5.27 4414.90 4412.60 15.13
8/8/2014 5.27 4414.90 4412.60 15.13
8/8/2014 5.27 4414.90 4412.60 15.13
8/9/2014 5.27 4414.90 4412.60 15.13


8/10/2014 5.28 4414.90 4412.60 15.12
8/10/2014 5.28 4414.90 4412.60 15.12
8/11/2014 5.28 4414.90 4412.60 15.12
8/11/2014 5.28 4414.90 4412.60 15.12
8/12/2014 5.28 4414.90 4412.60 15.12
8/12/2014 5.28 4414.90 4412.60 15.12
8/13/2014 5.29 4414.90 4412.60 15.12
8/13/2014 5.29 4414.90 4412.60 15.12
8/14/2014 5.29 4414.90 4412.60 15.11
8/15/2014 5.29 4414.90 4412.60 15.11
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/15/2014 5.29 4414.90 4412.60 15.11
8/16/2014 5.29 4414.90 4412.70 15.11
8/16/2014 5.29 4414.90 4412.70 15.11
8/17/2014 5.30 4414.90 4412.70 15.11
8/17/2014 5.30 4414.90 4412.70 15.11
8/18/2014 5.30 4414.90 4412.70 15.10
8/18/2014 5.30 4414.90 4412.70 15.10
8/19/2014 5.30 4414.90 4412.70 15.10
8/20/2014 5.30 4414.90 4412.70 15.10
8/20/2014 5.31 4414.90 4412.70 15.10
8/21/2014 5.31 4414.90 4412.70 15.10
8/21/2014 5.31 4414.90 4412.70 15.10
8/22/2014 5.31 4414.90 4412.70 15.09
8/22/2014 5.31 4414.90 4412.70 15.09
8/23/2014 5.31 4414.90 4412.70 15.09
8/23/2014 5.31 4414.90 4412.80 15.09
8/24/2014 5.32 4414.90 4412.80 15.09
8/25/2014 5.32 4414.90 4412.80 15.09
8/25/2014 5.32 4414.90 4412.80 15.09
8/26/2014 5.32 4414.90 4412.80 15.09
8/26/2014 5.32 4414.90 4412.80 15.08
8/27/2014 5.32 4414.90 4412.80 15.08
8/27/2014 5.32 4414.90 4412.80 15.08
8/28/2014 5.33 4414.90 4412.80 15.08
8/28/2014 5.33 4414.90 4412.80 15.08
8/29/2014 5.33 4414.90 4412.80 15.08
8/30/2014 5.33 4414.90 4412.80 15.08
8/30/2014 5.33 4414.90 4412.80 15.07
8/31/2014 5.33 4414.90 4412.80 15.07
8/31/2014 5.34 4414.90 4412.80 15.07
9/1/2014 5.34 4414.90 4412.90 15.07
9/1/2014 5.34 4414.90 4412.90 15.07
9/2/2014 5.34 4414.90 4412.90 15.07
9/2/2014 5.34 4414.90 4412.90 15.07
9/3/2014 5.34 4414.90 4412.90 15.06
9/4/2014 5.34 4414.90 4412.90 15.06
9/4/2014 5.35 4414.90 4412.90 15.06
9/5/2014 5.35 4414.90 4412.90 15.06
9/5/2014 5.35 4414.90 4412.90 15.06
9/6/2014 5.35 4414.90 4412.90 15.06
9/6/2014 5.35 4414.90 4412.90 15.06
9/7/2014 5.35 4414.90 4412.90 15.05
9/7/2014 5.36 4414.90 4412.90 15.05
9/8/2014 5.36 4415.00 4412.90 15.05
9/9/2014 5.36 4415.00 4412.90 15.05
9/9/2014 5.36 4415.00 4413.00 15.05


9/10/2014 5.36 4415.00 4413.00 15.05
9/10/2014 5.36 4415.00 4413.00 15.04
9/11/2014 5.36 4415.00 4413.00 15.04
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/11/2014 5.37 4415.00 4413.00 15.04
9/12/2014 5.37 4415.00 4413.00 15.04
9/12/2014 5.37 4415.00 4413.00 15.04
9/13/2014 5.37 4415.00 4413.00 15.04
9/14/2014 5.37 4415.00 4413.00 15.04
9/14/2014 5.37 4415.00 4413.00 15.03
9/15/2014 5.38 4415.00 4413.00 15.03
9/15/2014 5.38 4415.00 4413.00 15.03
9/16/2014 5.38 4415.00 4413.00 15.03
9/16/2014 5.38 4415.00 4413.00 15.03
9/17/2014 5.38 4415.00 4413.00 15.03
9/17/2014 5.38 4415.00 4413.10 15.03
9/18/2014 5.38 4415.00 4413.10 15.02
9/19/2014 5.39 4415.00 4413.10 15.02
9/19/2014 5.39 4415.00 4413.10 15.02
9/20/2014 5.39 4415.00 4413.10 15.02
9/20/2014 5.39 4415.00 4413.10 15.02
9/21/2014 5.39 4415.00 4413.10 15.02
9/21/2014 5.39 4415.00 4413.10 15.02
9/22/2014 5.39 4415.00 4413.10 15.01
9/22/2014 5.40 4415.00 4413.10 15.01
9/23/2014 5.40 4415.00 4413.10 15.01
9/24/2014 5.40 4415.00 4413.10 15.01
9/24/2014 5.40 4415.00 4413.10 15.01
9/25/2014 5.40 4415.00 4413.10 15.01
9/25/2014 5.40 4415.00 4413.20 15.00
9/26/2014 5.41 4415.00 4413.20 15.00
9/26/2014 5.41 4415.00 4413.20 15.00
9/27/2014 5.41 4415.00 4413.20 15.00
9/27/2014 5.41 4415.00 4413.20 15.00
9/28/2014 5.41 4415.00 4413.20 15.00
9/29/2014 5.41 4415.00 4413.20 15.00
9/29/2014 5.41 4415.00 4413.20 14.99
9/30/2014 5.42 4415.00 4413.20 14.99
9/30/2014 5.42 4415.00 4413.20 14.99
10/1/2014 5.42 4415.00 4413.20 14.99
10/1/2014 5.42 4415.00 4413.20 14.99
10/2/2014 5.42 4415.00 4413.20 14.98
10/2/2014 5.42 4415.00 4413.20 14.98
10/3/2014 5.43 4415.00 4413.20 14.98
10/4/2014 5.43 4415.00 4413.30 14.97
10/4/2014 5.43 4415.00 4413.30 14.97
10/5/2014 5.43 4415.00 4413.30 14.97
10/5/2014 5.43 4415.00 4413.30 14.96
10/6/2014 5.43 4415.00 4413.30 14.96
10/6/2014 5.43 4415.00 4413.30 14.96
10/7/2014 5.44 4415.00 4413.30 14.95
10/7/2014 5.44 4415.00 4413.30 14.95
10/8/2014 5.44 4415.10 4413.30 14.95
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/9/2014 5.44 4415.10 4413.30 14.95
10/9/2014 5.44 4415.10 4413.30 14.94


10/10/2014 5.44 4415.10 4413.30 14.94
10/10/2014 5.45 4415.10 4413.30 14.94
10/11/2014 5.45 4415.10 4413.30 14.93
10/11/2014 5.45 4415.10 4413.30 14.93
10/12/2014 5.45 4415.10 4413.40 14.93
10/12/2014 5.45 4415.10 4413.40 14.92
10/13/2014 5.45 4415.10 4413.40 14.92
10/14/2014 5.45 4415.10 4413.40 14.92
10/14/2014 5.46 4415.10 4413.40 14.91
10/15/2014 5.46 4415.10 4413.40 14.91
10/15/2014 5.46 4415.10 4413.40 14.91
10/16/2014 5.46 4415.10 4413.40 14.90
10/16/2014 5.46 4415.10 4413.40 14.90
10/17/2014 5.46 4415.10 4413.40 14.90
10/17/2014 5.46 4415.10 4413.40 14.89
10/18/2014 5.47 4415.10 4413.40 14.89
10/19/2014 5.47 4415.10 4413.40 14.89
10/19/2014 5.47 4415.10 4413.40 14.88
10/20/2014 5.47 4415.10 4413.40 14.88
10/20/2014 5.47 4415.10 4413.50 14.88
10/21/2014 5.47 4415.10 4413.50 14.88
10/21/2014 5.48 4415.10 4413.50 14.87
10/22/2014 5.48 4415.10 4413.50 14.87
10/22/2014 5.48 4415.10 4413.50 14.87
10/23/2014 5.48 4415.10 4413.50 14.86
10/24/2014 5.48 4415.10 4413.50 14.86
10/24/2014 5.48 4415.10 4413.50 14.86
10/25/2014 5.48 4415.10 4413.50 14.85
10/25/2014 5.49 4415.20 4413.50 14.85
10/26/2014 5.49 4415.20 4413.50 14.85
10/26/2014 5.49 4415.20 4413.50 14.84
10/27/2014 5.49 4415.20 4413.50 14.84
10/27/2014 5.49 4415.20 4413.50 14.84
10/28/2014 5.49 4415.20 4413.60 14.83
10/29/2014 5.50 4415.20 4413.60 14.83
10/29/2014 5.50 4415.20 4413.60 14.83
10/30/2014 5.50 4415.20 4413.60 14.82
10/30/2014 5.50 4415.20 4413.60 14.82
10/31/2014 5.50 4415.20 4413.60 14.82
10/31/2014 5.50 4415.20 4413.60 14.81
11/1/2014 5.50 4415.20 4413.60 14.81
11/1/2014 5.51 4415.20 4413.60 14.81
11/2/2014 5.51 4415.20 4413.60 14.80
11/3/2014 5.51 4415.20 4413.60 14.80
11/3/2014 5.51 4415.20 4413.60 14.79
11/4/2014 5.51 4415.20 4413.60 14.78
11/4/2014 5.51 4415.20 4413.60 14.78
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/5/2014 5.51 4415.20 4413.60 14.77
11/5/2014 5.52 4415.20 4413.70 14.77
11/6/2014 5.52 4415.20 4413.70 14.76
11/6/2014 5.52 4415.20 4413.70 14.76
11/7/2014 5.52 4415.20 4413.70 14.75
11/8/2014 5.52 4415.30 4413.70 14.75
11/8/2014 5.52 4415.30 4413.70 14.74
11/9/2014 5.53 4415.30 4413.70 14.74
11/9/2014 5.53 4415.30 4413.70 14.73


11/10/2014 5.53 4415.30 4413.70 14.72
11/10/2014 5.53 4415.30 4413.70 14.72
11/11/2014 5.53 4415.30 4413.70 14.71
11/11/2014 5.53 4415.30 4413.70 14.71
11/12/2014 5.53 4415.30 4413.70 14.70
11/13/2014 5.54 4415.30 4413.70 14.70
11/13/2014 5.54 4415.30 4413.70 14.69
11/14/2014 5.54 4415.30 4413.80 14.69
11/14/2014 5.54 4415.30 4413.80 14.68
11/15/2014 5.54 4415.30 4413.80 14.68
11/15/2014 5.54 4415.30 4413.80 14.67
11/16/2014 5.55 4415.30 4413.80 14.67
11/16/2014 5.55 4415.30 4413.80 14.66
11/17/2014 5.55 4415.30 4413.80 14.65
11/18/2014 5.55 4415.40 4413.80 14.65
11/18/2014 5.55 4415.40 4413.80 14.64
11/19/2014 5.55 4415.40 4413.80 14.64
11/19/2014 5.55 4415.40 4413.80 14.63
11/20/2014 5.56 4415.40 4413.80 14.63
11/20/2014 5.56 4415.40 4413.80 14.62
11/21/2014 5.56 4415.40 4413.80 14.62
11/21/2014 5.56 4415.40 4413.80 14.61
11/22/2014 5.56 4415.40 4413.90 14.61
11/23/2014 5.56 4415.40 4413.90 14.60
11/23/2014 5.57 4415.40 4413.90 14.59
11/24/2014 5.57 4415.40 4413.90 14.59
11/24/2014 5.57 4415.40 4413.90 14.58
11/25/2014 5.57 4415.40 4413.90 14.58
11/25/2014 5.57 4415.40 4413.90 14.57
11/26/2014 5.57 4415.40 4413.90 14.57
11/26/2014 5.57 4415.40 4413.90 14.56
11/27/2014 5.58 4415.40 4413.90 14.56
11/28/2014 5.58 4415.40 4413.90 14.55
11/28/2014 5.58 4415.50 4413.90 14.55
11/29/2014 5.58 4415.50 4413.90 14.54
11/29/2014 5.58 4415.50 4413.90 14.54
11/30/2014 5.58 4415.50 4414.00 14.53
11/30/2014 5.58 4415.50 4414.00 14.52
12/1/2014 5.59 4415.50 4414.00 14.52
12/1/2014 5.59 4415.50 4414.00 14.51
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/2/2014 5.59 4415.50 4414.00 14.50
12/3/2014 5.59 4415.50 4414.00 14.50
12/3/2014 5.59 4415.50 4414.00 14.49
12/4/2014 5.59 4415.50 4414.00 14.48
12/4/2014 5.60 4415.50 4414.00 14.47
12/5/2014 5.60 4415.50 4414.00 14.47
12/5/2014 5.60 4415.50 4414.00 14.46
12/6/2014 5.60 4415.60 4414.00 14.45
12/6/2014 5.60 4415.60 4414.00 14.44
12/7/2014 5.60 4415.60 4414.00 14.43
12/8/2014 5.60 4415.60 4414.00 14.43
12/8/2014 5.61 4415.60 4414.10 14.42
12/9/2014 5.61 4415.60 4414.10 14.41
12/9/2014 5.61 4415.60 4414.10 14.40


12/10/2014 5.61 4415.60 4414.10 14.40
12/10/2014 5.61 4415.60 4414.10 14.39
12/11/2014 5.61 4415.60 4414.10 14.38
12/11/2014 5.62 4415.60 4414.10 14.37
12/12/2014 5.62 4415.60 4414.10 14.37
12/13/2014 5.62 4415.60 4414.10 14.36
12/13/2014 5.62 4415.60 4414.10 14.35
12/14/2014 5.62 4415.70 4414.10 14.34
12/14/2014 5.62 4415.70 4414.10 14.34
12/15/2014 5.62 4415.70 4414.10 14.33
12/15/2014 5.63 4415.70 4414.10 14.32
12/16/2014 5.63 4415.70 4414.10 14.31
12/16/2014 5.63 4415.70 4414.20 14.30
12/17/2014 5.63 4415.70 4414.20 14.30
12/18/2014 5.63 4415.70 4414.20 14.29
12/18/2014 5.63 4415.70 4414.20 14.28
12/19/2014 5.64 4415.70 4414.20 14.27
12/19/2014 5.64 4415.70 4414.20 14.27
12/20/2014 5.64 4415.70 4414.20 14.26
12/20/2014 5.64 4415.70 4414.20 14.25
12/21/2014 5.64 4415.80 4414.20 14.24
12/21/2014 5.64 4415.80 4414.20 14.24
12/22/2014 5.64 4415.80 4414.20 14.23
12/23/2014 5.65 4415.80 4414.20 14.22
12/23/2014 5.65 4415.80 4414.20 14.21
12/24/2014 5.65 4415.80 4414.20 14.21
12/24/2014 5.65 4415.80 4414.20 14.20
12/25/2014 5.65 4415.80 4414.30 14.19
12/25/2014 5.65 4415.80 4414.30 14.18
12/26/2014 5.65 4415.80 4414.30 14.17
12/26/2014 5.66 4415.80 4414.30 14.17
12/27/2014 5.66 4415.80 4414.30 14.16
12/28/2014 5.66 4415.80 4414.30 14.15
12/28/2014 5.66 4415.90 4414.30 14.14
12/29/2014 5.66 4415.90 4414.30 14.14
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/29/2014 5.66 4415.90 4414.30 14.13
12/30/2014 5.67 4415.90 4414.30 14.12
12/30/2014 5.67 4415.90 4414.30 14.11
12/31/2014 5.67 4415.90 4414.30 14.11
12/31/2014 5.67 4415.90 4414.30 14.10


1/1/2015 5.67 4415.90 4414.30 14.09
1/2/2015 5.67 4415.90 4414.40 14.08
1/2/2015 5.67 4415.90 4414.40 14.07
1/3/2015 5.68 4415.90 4414.40 14.06
1/3/2015 5.68 4415.90 4414.40 14.06
1/4/2015 5.68 4416.00 4414.40 14.05
1/4/2015 5.68 4416.00 4414.40 14.04
1/5/2015 5.68 4416.00 4414.40 14.03
1/5/2015 5.68 4416.00 4414.40 14.02
1/6/2015 5.69 4416.00 4414.40 14.01
1/7/2015 5.69 4416.00 4414.40 14.00
1/7/2015 5.69 4416.00 4414.40 13.99
1/8/2015 5.69 4416.00 4414.40 13.99
1/8/2015 5.69 4416.00 4414.40 13.98
1/9/2015 5.69 4416.00 4414.40 13.97
1/9/2015 5.69 4416.00 4414.40 13.96


1/10/2015 5.70 4416.10 4414.50 13.95
1/10/2015 5.70 4416.10 4414.50 13.94
1/11/2015 5.70 4416.10 4414.50 13.93
1/12/2015 5.70 4416.10 4414.50 13.92
1/12/2015 5.70 4416.10 4414.50 13.91
1/13/2015 5.70 4416.10 4414.50 13.91
1/13/2015 5.71 4416.10 4414.50 13.90
1/14/2015 5.71 4416.10 4414.50 13.89
1/14/2015 5.71 4416.10 4414.50 13.88
1/15/2015 5.71 4416.10 4414.50 13.87
1/15/2015 5.71 4416.10 4414.50 13.86
1/16/2015 5.71 4416.10 4414.50 13.85
1/17/2015 5.71 4416.20 4414.50 13.84
1/17/2015 5.72 4416.20 4414.50 13.84
1/18/2015 5.72 4416.20 4414.50 13.83
1/18/2015 5.72 4416.20 4414.60 13.82
1/19/2015 5.72 4416.20 4414.60 13.81
1/19/2015 5.72 4416.20 4414.60 13.80
1/20/2015 5.72 4416.20 4414.60 13.79
1/20/2015 5.72 4416.20 4414.60 13.78
1/21/2015 5.73 4416.20 4414.60 13.77
1/22/2015 5.73 4416.20 4414.60 13.77
1/22/2015 5.73 4416.20 4414.60 13.76
1/23/2015 5.73 4416.30 4414.60 13.75
1/23/2015 5.73 4416.30 4414.60 13.74
1/24/2015 5.73 4416.30 4414.60 13.73
1/24/2015 5.74 4416.30 4414.60 13.72
1/25/2015 5.74 4416.30 4414.60 13.71
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/25/2015 5.74 4416.30 4414.60 13.70
1/26/2015 5.74 4416.30 4414.60 13.70
1/27/2015 5.74 4416.30 4414.70 13.69
1/27/2015 5.74 4416.30 4414.70 13.68
1/28/2015 5.74 4416.30 4414.70 13.67
1/28/2015 5.75 4416.30 4414.70 13.66
1/29/2015 5.75 4416.30 4414.70 13.65
1/29/2015 5.75 4416.40 4414.70 13.64
1/30/2015 5.75 4416.40 4414.70 13.63
1/30/2015 5.75 4416.40 4414.70 13.63
1/31/2015 5.75 4416.40 4414.70 13.62
2/1/2015 5.76 4416.40 4414.70 13.61
2/1/2015 5.76 4416.40 4414.70 13.60
2/2/2015 5.76 4416.40 4414.70 13.59
2/2/2015 5.76 4416.40 4414.70 13.58
2/3/2015 5.76 4416.40 4414.70 13.57
2/3/2015 5.76 4416.40 4414.70 13.56
2/4/2015 5.76 4416.40 4414.80 13.55
2/4/2015 5.77 4416.50 4414.80 13.54
2/5/2015 5.77 4416.50 4414.80 13.54
2/6/2015 5.77 4416.50 4414.80 13.53
2/6/2015 5.77 4416.50 4414.80 13.52
2/7/2015 5.77 4416.50 4414.80 13.51
2/7/2015 5.77 4416.50 4414.80 13.50
2/8/2015 5.78 4416.50 4414.80 13.49
2/8/2015 5.78 4416.50 4414.80 13.48
2/9/2015 5.78 4416.50 4414.80 13.47
2/9/2015 5.78 4416.50 4414.80 13.46


2/10/2015 5.78 4416.50 4414.80 13.46
2/11/2015 5.78 4416.60 4414.80 13.45
2/11/2015 5.78 4416.60 4414.80 13.44
2/12/2015 5.79 4416.60 4414.90 13.43
2/12/2015 5.79 4416.60 4414.90 13.42
2/13/2015 5.79 4416.60 4414.90 13.41
2/13/2015 5.79 4416.60 4414.90 13.40
2/14/2015 5.79 4416.60 4414.90 13.39
2/14/2015 5.79 4416.60 4414.90 13.38
2/15/2015 5.79 4416.60 4414.90 13.37
2/16/2015 5.80 4416.60 4414.90 13.37
2/16/2015 5.80 4416.60 4414.90 13.36
2/17/2015 5.80 4416.70 4414.90 13.35
2/17/2015 5.80 4416.70 4414.90 13.34
2/18/2015 5.80 4416.70 4414.90 13.33
2/18/2015 5.80 4416.70 4414.90 13.32
2/19/2015 5.81 4416.70 4414.90 13.31
2/19/2015 5.81 4416.70 4414.90 13.30
2/20/2015 5.81 4416.70 4415.00 13.29
2/21/2015 5.81 4416.70 4415.00 13.29
2/21/2015 5.81 4416.70 4415.00 13.28
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/22/2015 5.81 4416.70 4415.00 13.27
2/22/2015 5.81 4416.70 4415.00 13.26
2/23/2015 5.82 4416.80 4415.00 13.25
2/23/2015 5.82 4416.80 4415.00 13.24
2/24/2015 5.82 4416.80 4415.00 13.23
2/24/2015 5.82 4416.80 4415.00 13.22
2/25/2015 5.82 4416.80 4415.00 13.21
2/26/2015 5.82 4416.80 4415.00 13.20
2/26/2015 5.83 4416.80 4415.00 13.20
2/27/2015 5.83 4416.80 4415.00 13.19
2/27/2015 5.83 4416.80 4415.00 13.18
2/28/2015 5.83 4416.80 4415.00 13.17
2/28/2015 5.83 4416.80 4415.10 13.16
3/1/2015 5.83 4416.80 4415.10 13.15
3/1/2015 5.83 4416.90 4415.10 13.14
3/2/2015 5.84 4416.90 4415.10 13.13
3/3/2015 5.84 4416.90 4415.10 13.12
3/3/2015 5.84 4416.90 4415.10 13.11
3/4/2015 5.84 4416.90 4415.10 13.10
3/4/2015 5.84 4416.90 4415.10 13.09
3/5/2015 5.84 4416.90 4415.10 13.08
3/5/2015 5.85 4416.90 4415.10 13.08
3/6/2015 5.85 4416.90 4415.10 13.07
3/6/2015 5.85 4416.90 4415.10 13.06
3/7/2015 5.85 4417.00 4415.10 13.05
3/8/2015 5.85 4417.00 4415.10 13.04
3/8/2015 5.85 4417.00 4415.10 13.03
3/9/2015 5.85 4417.00 4415.20 13.02
3/9/2015 5.86 4417.00 4415.20 13.01


3/10/2015 5.86 4417.00 4415.20 13.00
3/10/2015 5.86 4417.00 4415.20 12.99
3/11/2015 5.86 4417.00 4415.20 12.98
3/11/2015 5.86 4417.00 4415.20 12.97
3/12/2015 5.86 4417.00 4415.20 12.96
3/13/2015 5.86 4417.00 4415.20 12.95
3/13/2015 5.87 4417.10 4415.20 12.94
3/14/2015 5.87 4417.10 4415.20 12.93
3/14/2015 5.87 4417.10 4415.20 12.92
3/15/2015 5.87 4417.10 4415.20 12.91
3/15/2015 5.87 4417.10 4415.20 12.90
3/16/2015 5.87 4417.10 4415.20 12.89
3/16/2015 5.88 4417.10 4415.30 12.89
3/17/2015 5.88 4417.10 4415.30 12.88
3/18/2015 5.88 4417.10 4415.30 12.87
3/18/2015 5.88 4417.10 4415.30 12.86
3/19/2015 5.88 4417.20 4415.30 12.85
3/19/2015 5.88 4417.20 4415.30 12.84
3/20/2015 5.88 4417.20 4415.30 12.83
3/20/2015 5.89 4417.20 4415.30 12.82
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/21/2015 5.89 4417.20 4415.30 12.81
3/21/2015 5.89 4417.20 4415.30 12.80
3/22/2015 5.89 4417.20 4415.30 12.79
3/23/2015 5.89 4417.20 4415.30 12.78
3/23/2015 5.89 4417.20 4415.30 12.77
3/24/2015 5.90 4417.20 4415.30 12.76
3/24/2015 5.90 4417.20 4415.30 12.75
3/25/2015 5.90 4417.30 4415.40 12.74
3/25/2015 5.90 4417.30 4415.40 12.73
3/26/2015 5.90 4417.30 4415.40 12.72
3/26/2015 5.90 4417.30 4415.40 12.71
3/27/2015 5.90 4417.30 4415.40 12.70
3/28/2015 5.91 4417.30 4415.40 12.70
3/28/2015 5.91 4417.30 4415.40 12.69
3/29/2015 5.91 4417.30 4415.40 12.68
3/29/2015 5.91 4417.30 4415.40 12.67
3/30/2015 5.91 4417.30 4415.40 12.66
3/30/2015 5.91 4417.40 4415.40 12.65
3/31/2015 5.91 4417.40 4415.40 12.64
3/31/2015 5.92 4417.40 4415.40 12.63
4/1/2015 5.92 4417.40 4415.40 12.62
4/2/2015 5.92 4417.40 4415.40 12.61
4/2/2015 5.92 4417.40 4415.50 12.60
4/3/2015 5.92 4417.40 4415.50 12.60
4/3/2015 5.92 4417.40 4415.50 12.59
4/4/2015 5.93 4417.40 4415.50 12.58
4/4/2015 5.93 4417.40 4415.50 12.57
4/5/2015 5.93 4417.40 4415.50 12.57
4/5/2015 5.93 4417.40 4415.50 12.56
4/6/2015 5.93 4417.40 4415.50 12.55
4/7/2015 5.93 4417.50 4415.50 12.54
4/7/2015 5.93 4417.50 4415.50 12.54
4/8/2015 5.94 4417.50 4415.50 12.53
4/8/2015 5.94 4417.50 4415.50 12.52
4/9/2015 5.94 4417.50 4415.50 12.51
4/9/2015 5.94 4417.50 4415.50 12.50


4/10/2015 5.94 4417.50 4415.50 12.50
4/10/2015 5.94 4417.50 4415.60 12.49
4/11/2015 5.95 4417.50 4415.60 12.48
4/12/2015 5.95 4417.50 4415.60 12.47
4/12/2015 5.95 4417.50 4415.60 12.47
4/13/2015 5.95 4417.50 4415.60 12.46
4/13/2015 5.95 4417.50 4415.60 12.45
4/14/2015 5.95 4417.60 4415.60 12.44
4/14/2015 5.95 4417.60 4415.60 12.44
4/15/2015 5.96 4417.60 4415.60 12.43
4/15/2015 5.96 4417.60 4415.60 12.42
4/16/2015 5.96 4417.60 4415.60 12.41
4/17/2015 5.96 4417.60 4415.60 12.40
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/17/2015 5.96 4417.60 4415.60 12.40
4/18/2015 5.96 4417.60 4415.60 12.39
4/18/2015 5.97 4417.60 4415.70 12.38
4/19/2015 5.97 4417.60 4415.70 12.37
4/19/2015 5.97 4417.60 4415.70 12.37
4/20/2015 5.97 4417.60 4415.70 12.36
4/20/2015 5.97 4417.60 4415.70 12.35
4/21/2015 5.97 4417.70 4415.70 12.34
4/22/2015 5.97 4417.70 4415.70 12.34
4/22/2015 5.98 4417.70 4415.70 12.33
4/23/2015 5.98 4417.70 4415.70 12.32
4/23/2015 5.98 4417.70 4415.70 12.31
4/24/2015 5.98 4417.70 4415.70 12.30
4/24/2015 5.98 4417.70 4415.70 12.30
4/25/2015 5.98 4417.70 4415.70 12.29
4/25/2015 5.98 4417.70 4415.70 12.28
4/26/2015 5.99 4417.70 4415.70 12.27
4/27/2015 5.99 4417.70 4415.80 12.27
4/27/2015 5.99 4417.70 4415.80 12.26
4/28/2015 5.99 4417.70 4415.80 12.25
4/28/2015 5.99 4417.80 4415.80 12.24
4/29/2015 5.99 4417.80 4415.80 12.24
4/29/2015 6.00 4417.80 4415.80 12.23
4/30/2015 6.00 4417.80 4415.80 12.22
4/30/2015 6.00 4417.80 4415.80 12.21
5/1/2015 6.00 4417.80 4415.80 12.21
5/2/2015 6.00 4417.80 4415.80 12.20
5/2/2015 6.00 4417.80 4415.80 12.19
5/3/2015 6.00 4417.80 4415.80 12.18
5/3/2015 6.01 4417.80 4415.80 12.18
5/4/2015 6.01 4417.80 4415.80 12.17
5/4/2015 6.01 4417.80 4415.80 12.16
5/5/2015 6.01 4417.80 4415.90 12.16
5/5/2015 6.01 4417.90 4415.90 12.15
5/6/2015 6.01 4417.90 4415.90 12.14
5/7/2015 6.02 4417.90 4415.90 12.13
5/7/2015 6.02 4417.90 4415.90 12.13
5/8/2015 6.02 4417.90 4415.90 12.12
5/8/2015 6.02 4417.90 4415.90 12.11
5/9/2015 6.02 4417.90 4415.90 12.11
5/9/2015 6.02 4417.90 4415.90 12.10


5/10/2015 6.02 4417.90 4415.90 12.09
5/10/2015 6.03 4417.90 4415.90 12.09
5/11/2015 6.03 4417.90 4415.90 12.08
5/12/2015 6.03 4417.90 4415.90 12.07
5/12/2015 6.03 4417.90 4415.90 12.06
5/13/2015 6.03 4417.90 4415.90 12.06
5/13/2015 6.03 4418.00 4416.00 12.05
5/14/2015 6.04 4418.00 4416.00 12.04
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/14/2015 6.04 4418.00 4416.00 12.04
5/15/2015 6.04 4418.00 4416.00 12.03
5/15/2015 6.04 4418.00 4416.00 12.02
5/16/2015 6.04 4418.00 4416.00 12.02
5/17/2015 6.04 4418.00 4416.00 12.01
5/17/2015 6.04 4418.00 4416.00 12.00
5/18/2015 6.05 4418.00 4416.00 11.99
5/18/2015 6.05 4418.00 4416.00 11.99
5/19/2015 6.05 4418.00 4416.00 11.98
5/19/2015 6.05 4418.00 4416.00 11.97
5/20/2015 6.05 4418.00 4416.00 11.97
5/20/2015 6.05 4418.00 4416.00 11.96
5/21/2015 6.05 4418.00 4416.10 11.95
5/22/2015 6.06 4418.10 4416.10 11.94
5/22/2015 6.06 4418.10 4416.10 11.94
5/23/2015 6.06 4418.10 4416.10 11.93
5/23/2015 6.06 4418.10 4416.10 11.92
5/24/2015 6.06 4418.10 4416.10 11.92
5/24/2015 6.06 4418.10 4416.10 11.91
5/25/2015 6.07 4418.10 4416.10 11.90
5/25/2015 6.07 4418.10 4416.10 11.90
5/26/2015 6.07 4418.10 4416.10 11.89
5/27/2015 6.07 4418.10 4416.10 11.88
5/27/2015 6.07 4418.10 4416.10 11.87
5/28/2015 6.07 4418.10 4416.10 11.87
5/28/2015 6.07 4418.10 4416.10 11.86
5/29/2015 6.08 4418.10 4416.10 11.85
5/29/2015 6.08 4418.20 4416.20 11.85
5/30/2015 6.08 4418.20 4416.20 11.84
5/30/2015 6.08 4418.20 4416.20 11.83
5/31/2015 6.08 4418.20 4416.20 11.83
6/1/2015 6.08 4418.20 4416.20 11.82
6/1/2015 6.09 4418.20 4416.20 11.81
6/2/2015 6.09 4418.20 4416.20 11.81
6/2/2015 6.09 4418.20 4416.20 11.80
6/3/2015 6.09 4418.20 4416.20 11.80
6/3/2015 6.09 4418.20 4416.20 11.79
6/4/2015 6.09 4418.20 4416.20 11.79
6/4/2015 6.09 4418.20 4416.20 11.78
6/5/2015 6.10 4418.20 4416.20 11.78
6/6/2015 6.10 4418.20 4416.20 11.77
6/6/2015 6.10 4418.20 4416.20 11.77
6/7/2015 6.10 4418.20 4416.30 11.76
6/7/2015 6.10 4418.20 4416.30 11.76
6/8/2015 6.10 4418.20 4416.30 11.75
6/8/2015 6.11 4418.30 4416.30 11.75
6/9/2015 6.11 4418.30 4416.30 11.74
6/9/2015 6.11 4418.30 4416.30 11.74


6/10/2015 6.11 4418.30 4416.30 11.73
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/11/2015 6.11 4418.30 4416.30 11.73
6/11/2015 6.11 4418.30 4416.30 11.72
6/12/2015 6.11 4418.30 4416.30 11.72
6/12/2015 6.12 4418.30 4416.30 11.71
6/13/2015 6.12 4418.30 4416.30 11.71
6/13/2015 6.12 4418.30 4416.30 11.70
6/14/2015 6.12 4418.30 4416.30 11.70
6/14/2015 6.12 4418.30 4416.30 11.69
6/15/2015 6.12 4418.30 4416.40 11.69
6/16/2015 6.12 4418.30 4416.40 11.68
6/16/2015 6.13 4418.30 4416.40 11.68
6/17/2015 6.13 4418.30 4416.40 11.67
6/17/2015 6.13 4418.30 4416.40 11.67
6/18/2015 6.13 4418.30 4416.40 11.66
6/18/2015 6.13 4418.30 4416.40 11.66
6/19/2015 6.13 4418.30 4416.40 11.65
6/19/2015 6.14 4418.40 4416.40 11.65
6/20/2015 6.14 4418.40 4416.40 11.64
6/21/2015 6.14 4418.40 4416.40 11.64
6/21/2015 6.14 4418.40 4416.40 11.63
6/22/2015 6.14 4418.40 4416.40 11.63
6/22/2015 6.14 4418.40 4416.40 11.62
6/23/2015 6.14 4418.40 4416.50 11.62
6/23/2015 6.15 4418.40 4416.50 11.61
6/24/2015 6.15 4418.40 4416.50 11.61
6/24/2015 6.15 4418.40 4416.50 11.60
6/25/2015 6.15 4418.40 4416.50 11.60
6/26/2015 6.15 4418.40 4416.50 11.59
6/26/2015 6.15 4418.40 4416.50 11.59
6/27/2015 6.16 4418.40 4416.50 11.58
6/27/2015 6.16 4418.40 4416.50 11.58
6/28/2015 6.16 4418.40 4416.50 11.57
6/28/2015 6.16 4418.40 4416.50 11.57
6/29/2015 6.16 4418.40 4416.50 11.56
6/29/2015 6.16 4418.40 4416.50 11.56
6/30/2015 6.16 4418.40 4416.50 11.55
7/1/2015 6.17 4418.50 4416.50 11.55
7/1/2015 6.17 4418.50 4416.60 11.55
7/2/2015 6.17 4418.50 4416.60 11.55
7/2/2015 6.17 4418.50 4416.60 11.55
7/3/2015 6.17 4418.50 4416.60 11.55
7/3/2015 6.17 4418.50 4416.60 11.55
7/4/2015 6.18 4418.50 4416.60 11.54
7/4/2015 6.18 4418.50 4416.60 11.54
7/5/2015 6.18 4418.50 4416.60 11.54
7/6/2015 6.18 4418.50 4416.60 11.54
7/6/2015 6.18 4418.50 4416.60 11.54
7/7/2015 6.18 4418.50 4416.60 11.54
7/7/2015 6.18 4418.50 4416.60 11.54
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/8/2015 6.19 4418.50 4416.60 11.54
7/8/2015 6.19 4418.50 4416.60 11.54
7/9/2015 6.19 4418.50 4416.60 11.54
7/9/2015 6.19 4418.50 4416.70 11.54


7/10/2015 6.19 4418.50 4416.70 11.53
7/11/2015 6.19 4418.50 4416.70 11.53
7/11/2015 6.19 4418.50 4416.70 11.53
7/12/2015 6.20 4418.50 4416.70 11.53
7/12/2015 6.20 4418.50 4416.70 11.53
7/13/2015 6.20 4418.50 4416.70 11.53
7/13/2015 6.20 4418.50 4416.70 11.53
7/14/2015 6.20 4418.50 4416.70 11.53
7/14/2015 6.20 4418.50 4416.70 11.53
7/15/2015 6.21 4418.50 4416.70 11.53
7/16/2015 6.21 4418.50 4416.70 11.53
7/16/2015 6.21 4418.50 4416.70 11.53
7/17/2015 6.21 4418.50 4416.70 11.52
7/17/2015 6.21 4418.50 4416.70 11.52
7/18/2015 6.21 4418.50 4416.80 11.52
7/18/2015 6.21 4418.50 4416.80 11.52
7/19/2015 6.22 4418.50 4416.80 11.52
7/19/2015 6.22 4418.50 4416.80 11.52
7/20/2015 6.22 4418.50 4416.80 11.52
7/21/2015 6.22 4418.50 4416.80 11.52
7/21/2015 6.22 4418.50 4416.80 11.52
7/22/2015 6.22 4418.50 4416.80 11.52
7/22/2015 6.23 4418.50 4416.80 11.52
7/23/2015 6.23 4418.50 4416.80 11.51
7/23/2015 6.23 4418.50 4416.80 11.51
7/24/2015 6.23 4418.50 4416.80 11.51
7/24/2015 6.23 4418.50 4416.80 11.51
7/25/2015 6.23 4418.50 4416.80 11.51
7/26/2015 6.23 4418.50 4416.90 11.51
7/26/2015 6.24 4418.50 4416.90 11.51
7/27/2015 6.24 4418.50 4416.90 11.51
7/27/2015 6.24 4418.50 4416.90 11.51
7/28/2015 6.24 4418.50 4416.90 11.51
7/28/2015 6.24 4418.50 4416.90 11.51
7/29/2015 6.24 4418.50 4416.90 11.50
7/29/2015 6.25 4418.50 4416.90 11.50
7/30/2015 6.25 4418.50 4416.90 11.50
7/31/2015 6.25 4418.50 4416.90 11.50
7/31/2015 6.25 4418.50 4416.90 11.50
8/1/2015 6.25 4418.50 4416.90 11.50
8/1/2015 6.25 4418.50 4416.90 11.50
8/2/2015 6.25 4418.50 4416.90 11.50
8/2/2015 6.26 4418.50 4416.90 11.50
8/3/2015 6.26 4418.50 4417.00 11.50
8/3/2015 6.26 4418.50 4417.00 11.50


84 of 102







Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/4/2015 6.26 4418.50 4417.00 11.50
8/5/2015 6.26 4418.50 4417.00 11.50
8/5/2015 6.26 4418.50 4417.00 11.49
8/6/2015 6.26 4418.50 4417.00 11.49
8/6/2015 6.27 4418.50 4417.00 11.49
8/7/2015 6.27 4418.50 4417.00 11.49
8/7/2015 6.27 4418.50 4417.00 11.49
8/8/2015 6.27 4418.50 4417.00 11.49
8/8/2015 6.27 4418.50 4417.00 11.49
8/9/2015 6.27 4418.50 4417.00 11.49


8/10/2015 6.28 4418.50 4417.00 11.49
8/10/2015 6.28 4418.50 4417.00 11.49
8/11/2015 6.28 4418.50 4417.00 11.49
8/11/2015 6.28 4418.50 4417.10 11.49
8/12/2015 6.28 4418.50 4417.10 11.48
8/12/2015 6.28 4418.50 4417.10 11.48
8/13/2015 6.28 4418.50 4417.10 11.48
8/13/2015 6.29 4418.50 4417.10 11.48
8/14/2015 6.29 4418.50 4417.10 11.48
8/15/2015 6.29 4418.50 4417.10 11.48
8/15/2015 6.29 4418.50 4417.10 11.48
8/16/2015 6.29 4418.50 4417.10 11.48
8/16/2015 6.29 4418.50 4417.10 11.48
8/17/2015 6.30 4418.50 4417.10 11.48
8/17/2015 6.30 4418.50 4417.10 11.48
8/18/2015 6.30 4418.50 4417.10 11.48
8/18/2015 6.30 4418.50 4417.10 11.48
8/19/2015 6.30 4418.50 4417.10 11.47
8/20/2015 6.30 4418.50 4417.20 11.47
8/20/2015 6.30 4418.50 4417.20 11.47
8/21/2015 6.31 4418.50 4417.20 11.47
8/21/2015 6.31 4418.50 4417.20 11.47
8/22/2015 6.31 4418.50 4417.20 11.47
8/22/2015 6.31 4418.50 4417.20 11.47
8/23/2015 6.31 4418.50 4417.20 11.47
8/23/2015 6.31 4418.50 4417.20 11.47
8/24/2015 6.31 4418.50 4417.20 11.47
8/25/2015 6.32 4418.50 4417.20 11.47
8/25/2015 6.32 4418.50 4417.20 11.47
8/26/2015 6.32 4418.50 4417.20 11.46
8/26/2015 6.32 4418.50 4417.20 11.46
8/27/2015 6.32 4418.50 4417.20 11.46
8/27/2015 6.32 4418.50 4417.20 11.46
8/28/2015 6.33 4418.50 4417.30 11.46
8/28/2015 6.33 4418.50 4417.30 11.46
8/29/2015 6.33 4418.50 4417.30 11.46
8/30/2015 6.33 4418.50 4417.30 11.46
8/30/2015 6.33 4418.50 4417.30 11.46
8/31/2015 6.33 4418.50 4417.30 11.46
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/31/2015 6.33 4418.50 4417.30 11.46
9/1/2015 6.34 4418.50 4417.30 11.46
9/1/2015 6.34 4418.50 4417.30 11.46
9/2/2015 6.34 4418.50 4417.30 11.45
9/2/2015 6.34 4418.50 4417.30 11.45
9/3/2015 6.34 4418.50 4417.30 11.45
9/4/2015 6.34 4418.50 4417.30 11.45
9/4/2015 6.35 4418.50 4417.30 11.45
9/5/2015 6.35 4418.60 4417.40 11.45
9/5/2015 6.35 4418.60 4417.40 11.45
9/6/2015 6.35 4418.60 4417.40 11.45
9/6/2015 6.35 4418.60 4417.40 11.45
9/7/2015 6.35 4418.60 4417.40 11.45
9/7/2015 6.35 4418.60 4417.40 11.45
9/8/2015 6.36 4418.60 4417.40 11.44
9/9/2015 6.36 4418.60 4417.40 11.44
9/9/2015 6.36 4418.60 4417.40 11.44


9/10/2015 6.36 4418.60 4417.40 11.44
9/10/2015 6.36 4418.60 4417.40 11.44
9/11/2015 6.36 4418.60 4417.40 11.44
9/11/2015 6.37 4418.60 4417.40 11.44
9/12/2015 6.37 4418.60 4417.40 11.44
9/12/2015 6.37 4418.60 4417.40 11.44
9/13/2015 6.37 4418.60 4417.50 11.44
9/14/2015 6.37 4418.60 4417.50 11.44
9/14/2015 6.37 4418.60 4417.50 11.43
9/15/2015 6.37 4418.60 4417.50 11.43
9/15/2015 6.38 4418.60 4417.50 11.43
9/16/2015 6.38 4418.60 4417.50 11.43
9/16/2015 6.38 4418.60 4417.50 11.43
9/17/2015 6.38 4418.60 4417.50 11.43
9/17/2015 6.38 4418.60 4417.50 11.43
9/18/2015 6.38 4418.60 4417.50 11.43
9/19/2015 6.38 4418.60 4417.50 11.43
9/19/2015 6.39 4418.60 4417.50 11.43
9/20/2015 6.39 4418.60 4417.50 11.42
9/20/2015 6.39 4418.60 4417.50 11.42
9/21/2015 6.39 4418.60 4417.50 11.42
9/21/2015 6.39 4418.60 4417.60 11.42
9/22/2015 6.39 4418.60 4417.60 11.42
9/22/2015 6.40 4418.60 4417.60 11.42
9/23/2015 6.40 4418.60 4417.60 11.42
9/24/2015 6.40 4418.60 4417.60 11.42
9/24/2015 6.40 4418.60 4417.60 11.42
9/25/2015 6.40 4418.60 4417.60 11.42
9/25/2015 6.40 4418.60 4417.60 11.42
9/26/2015 6.40 4418.60 4417.60 11.41
9/26/2015 6.41 4418.60 4417.60 11.41
9/27/2015 6.41 4418.60 4417.60 11.41
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/27/2015 6.41 4418.60 4417.60 11.41
9/28/2015 6.41 4418.60 4417.60 11.41
9/29/2015 6.41 4418.60 4417.60 11.41
9/29/2015 6.41 4418.60 4417.60 11.41
9/30/2015 6.42 4418.60 4417.70 11.41
9/30/2015 6.42 4418.60 4417.70 11.41
10/1/2015 6.42 4418.60 4417.70 11.41
10/1/2015 6.42 4418.60 4417.70 11.40
10/2/2015 6.42 4418.60 4417.70 11.40
10/2/2015 6.42 4418.60 4417.70 11.40
10/3/2015 6.42 4418.60 4417.70 11.40
10/4/2015 6.43 4418.60 4417.70 11.39
10/4/2015 6.43 4418.60 4417.70 11.39
10/5/2015 6.43 4418.60 4417.70 11.39
10/5/2015 6.43 4418.60 4417.70 11.39
10/6/2015 6.43 4418.60 4417.70 11.38
10/6/2015 6.43 4418.60 4417.70 11.38
10/7/2015 6.44 4418.60 4417.70 11.38
10/7/2015 6.44 4418.60 4417.80 11.37
10/8/2015 6.44 4418.60 4417.80 11.37
10/9/2015 6.44 4418.60 4417.80 11.37
10/9/2015 6.44 4418.60 4417.80 11.37


10/10/2015 6.44 4418.60 4417.80 11.36
10/10/2015 6.44 4418.60 4417.80 11.36
10/11/2015 6.45 4418.60 4417.80 11.36
10/11/2015 6.45 4418.60 4417.80 11.36
10/12/2015 6.45 4418.60 4417.80 11.35
10/12/2015 6.45 4418.70 4417.80 11.35
10/13/2015 6.45 4418.70 4417.80 11.35
10/14/2015 6.45 4418.70 4417.80 11.34
10/14/2015 6.45 4418.70 4417.80 11.34
10/15/2015 6.46 4418.70 4417.80 11.34
10/15/2015 6.46 4418.70 4417.80 11.34
10/16/2015 6.46 4418.70 4417.90 11.33
10/16/2015 6.46 4418.70 4417.90 11.33
10/17/2015 6.46 4418.70 4417.90 11.33
10/17/2015 6.46 4418.70 4417.90 11.33
10/18/2015 6.47 4418.70 4417.90 11.32
10/19/2015 6.47 4418.70 4417.90 11.32
10/19/2015 6.47 4418.70 4417.90 11.32
10/20/2015 6.47 4418.70 4417.90 11.31
10/20/2015 6.47 4418.70 4417.90 11.31
10/21/2015 6.47 4418.70 4417.90 11.31
10/21/2015 6.47 4418.70 4417.90 11.31
10/22/2015 6.48 4418.70 4417.90 11.30
10/22/2015 6.48 4418.70 4417.90 11.30
10/23/2015 6.48 4418.70 4417.90 11.30
10/24/2015 6.48 4418.70 4417.90 11.30
10/24/2015 6.48 4418.70 4418.00 11.29
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/25/2015 6.48 4418.70 4418.00 11.29
10/25/2015 6.49 4418.70 4418.00 11.29
10/26/2015 6.49 4418.70 4418.00 11.28
10/26/2015 6.49 4418.70 4418.00 11.28
10/27/2015 6.49 4418.70 4418.00 11.28
10/27/2015 6.49 4418.70 4418.00 11.28
10/28/2015 6.49 4418.70 4418.00 11.27
10/29/2015 6.49 4418.70 4418.00 11.27
10/29/2015 6.50 4418.70 4418.00 11.27
10/30/2015 6.50 4418.70 4418.00 11.27
10/30/2015 6.50 4418.70 4418.00 11.26
10/31/2015 6.50 4418.70 4418.00 11.26
10/31/2015 6.50 4418.70 4418.00 11.26
11/1/2015 6.50 4418.70 4418.00 11.26
11/1/2015 6.51 4418.80 4418.10 11.25
11/2/2015 6.51 4418.80 4418.10 11.25
11/3/2015 6.51 4418.80 4418.10 11.24
11/3/2015 6.51 4418.80 4418.10 11.23
11/4/2015 6.51 4418.80 4418.10 11.23
11/4/2015 6.51 4418.80 4418.10 11.22
11/5/2015 6.51 4418.80 4418.10 11.22
11/5/2015 6.52 4418.80 4418.10 11.21
11/6/2015 6.52 4418.80 4418.10 11.21
11/6/2015 6.52 4418.80 4418.10 11.20
11/7/2015 6.52 4418.80 4418.10 11.20
11/8/2015 6.52 4418.80 4418.10 11.19
11/8/2015 6.52 4418.80 4418.10 11.19
11/9/2015 6.52 4418.80 4418.10 11.18
11/9/2015 6.53 4418.80 4418.20 11.18


11/10/2015 6.53 4418.80 4418.20 11.17
11/10/2015 6.53 4418.80 4418.20 11.17
11/11/2015 6.53 4418.80 4418.20 11.16
11/11/2015 6.53 4418.80 4418.20 11.16
11/12/2015 6.53 4418.80 4418.20 11.15
11/13/2015 6.54 4418.90 4418.20 11.15
11/13/2015 6.54 4418.90 4418.20 11.14
11/14/2015 6.54 4418.90 4418.20 11.14
11/14/2015 6.54 4418.90 4418.20 11.13
11/15/2015 6.54 4418.90 4418.20 11.13
11/15/2015 6.54 4418.90 4418.20 11.12
11/16/2015 6.54 4418.90 4418.20 11.12
11/16/2015 6.55 4418.90 4418.20 11.11
11/17/2015 6.55 4418.90 4418.20 11.11
11/18/2015 6.55 4418.90 4418.30 11.10
11/18/2015 6.55 4418.90 4418.30 11.10
11/19/2015 6.55 4418.90 4418.30 11.09
11/19/2015 6.55 4418.90 4418.30 11.09
11/20/2015 6.56 4418.90 4418.30 11.08
11/20/2015 6.56 4418.90 4418.30 11.08
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/21/2015 6.56 4418.90 4418.30 11.07
11/21/2015 6.56 4418.90 4418.30 11.07
11/22/2015 6.56 4418.90 4418.30 11.06
11/23/2015 6.56 4418.90 4418.30 11.06
11/23/2015 6.56 4418.90 4418.30 11.05
11/24/2015 6.57 4419.00 4418.30 11.05
11/24/2015 6.57 4419.00 4418.30 11.04
11/25/2015 6.57 4419.00 4418.30 11.04
11/25/2015 6.57 4419.00 4418.30 11.03
11/26/2015 6.57 4419.00 4418.40 11.03
11/26/2015 6.57 4419.00 4418.40 11.02
11/27/2015 6.58 4419.00 4418.40 11.02
11/28/2015 6.58 4419.00 4418.40 11.01
11/28/2015 6.58 4419.00 4418.40 11.01
11/29/2015 6.58 4419.00 4418.40 11.00
11/29/2015 6.58 4419.00 4418.40 11.00
11/30/2015 6.58 4419.00 4418.40 10.99
11/30/2015 6.58 4419.00 4418.40 10.99
12/1/2015 6.59 4419.00 4418.40 10.98
12/1/2015 6.59 4419.00 4418.40 10.97
12/2/2015 6.59 4419.00 4418.40 10.97
12/3/2015 6.59 4419.00 4418.40 10.96
12/3/2015 6.59 4419.00 4418.40 10.95
12/4/2015 6.59 4419.10 4418.40 10.94
12/4/2015 6.59 4419.10 4418.50 10.94
12/5/2015 6.60 4419.10 4418.50 10.93
12/5/2015 6.60 4419.10 4418.50 10.92
12/6/2015 6.60 4419.10 4418.50 10.91
12/6/2015 6.60 4419.10 4418.50 10.91
12/7/2015 6.60 4419.10 4418.50 10.90
12/8/2015 6.60 4419.10 4418.50 10.89
12/8/2015 6.61 4419.10 4418.50 10.88
12/9/2015 6.61 4419.10 4418.50 10.88
12/9/2015 6.61 4419.10 4418.50 10.87


12/10/2015 6.61 4419.10 4418.50 10.86
12/10/2015 6.61 4419.10 4418.50 10.85
12/11/2015 6.61 4419.20 4418.50 10.85
12/11/2015 6.61 4419.20 4418.50 10.84
12/12/2015 6.62 4419.20 4418.60 10.83
12/13/2015 6.62 4419.20 4418.60 10.82
12/13/2015 6.62 4419.20 4418.60 10.82
12/14/2015 6.62 4419.20 4418.60 10.81
12/14/2015 6.62 4419.20 4418.60 10.80
12/15/2015 6.62 4419.20 4418.60 10.79
12/15/2015 6.63 4419.20 4418.60 10.79
12/16/2015 6.63 4419.20 4418.60 10.78
12/16/2015 6.63 4419.20 4418.60 10.77
12/17/2015 6.63 4419.20 4418.60 10.76
12/18/2015 6.63 4419.20 4418.60 10.76
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
12/18/2015 6.63 4419.30 4418.60 10.75
12/19/2015 6.63 4419.30 4418.60 10.74
12/19/2015 6.64 4419.30 4418.60 10.73
12/20/2015 6.64 4419.30 4418.60 10.73
12/20/2015 6.64 4419.30 4418.70 10.72
12/21/2015 6.64 4419.30 4418.70 10.71
12/21/2015 6.64 4419.30 4418.70 10.71
12/22/2015 6.64 4419.30 4418.70 10.70
12/23/2015 6.65 4419.30 4418.70 10.69
12/23/2015 6.65 4419.30 4418.70 10.68
12/24/2015 6.65 4419.30 4418.70 10.68
12/24/2015 6.65 4419.30 4418.70 10.67
12/25/2015 6.65 4419.30 4418.70 10.66
12/25/2015 6.65 4419.30 4418.70 10.65
12/26/2015 6.65 4419.40 4418.70 10.65
12/26/2015 6.66 4419.40 4418.70 10.64
12/27/2015 6.66 4419.40 4418.70 10.63
12/28/2015 6.66 4419.40 4418.70 10.62
12/28/2015 6.66 4419.40 4418.70 10.62
12/29/2015 6.66 4419.40 4418.80 10.61
12/29/2015 6.66 4419.40 4418.80 10.60
12/30/2015 6.66 4419.40 4418.80 10.59
12/30/2015 6.67 4419.40 4418.80 10.59
12/31/2015 6.67 4419.40 4418.80 10.58
12/31/2015 6.67 4419.40 4418.80 10.57


1/1/2016 6.67 4419.40 4418.80 10.56
1/2/2016 6.67 4419.40 4418.80 10.56
1/2/2016 6.67 4419.50 4418.80 10.55
1/3/2016 6.68 4419.50 4418.80 10.54
1/3/2016 6.68 4419.50 4418.80 10.53
1/4/2016 6.68 4419.50 4418.80 10.52
1/4/2016 6.68 4419.50 4418.80 10.51
1/5/2016 6.68 4419.50 4418.80 10.50
1/5/2016 6.68 4419.50 4418.80 10.49
1/6/2016 6.68 4419.50 4418.90 10.49
1/7/2016 6.69 4419.50 4418.90 10.48
1/7/2016 6.69 4419.50 4418.90 10.47
1/8/2016 6.69 4419.50 4418.90 10.46
1/8/2016 6.69 4419.50 4418.90 10.45
1/9/2016 6.69 4419.60 4418.90 10.44
1/9/2016 6.69 4419.60 4418.90 10.43


1/10/2016 6.70 4419.60 4418.90 10.43
1/10/2016 6.70 4419.60 4418.90 10.42
1/11/2016 6.70 4419.60 4418.90 10.41
1/12/2016 6.70 4419.60 4418.90 10.40
1/12/2016 6.70 4419.60 4418.90 10.39
1/13/2016 6.70 4419.60 4418.90 10.38
1/13/2016 6.70 4419.60 4418.90 10.37
1/14/2016 6.71 4419.60 4419.00 10.37
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
1/14/2016 6.71 4419.60 4419.00 10.36
1/15/2016 6.71 4419.70 4419.00 10.35
1/15/2016 6.71 4419.70 4419.00 10.34
1/16/2016 6.71 4419.70 4419.00 10.33
1/17/2016 6.71 4419.70 4419.00 10.32
1/17/2016 6.71 4419.70 4419.00 10.31
1/18/2016 6.72 4419.70 4419.00 10.31
1/18/2016 6.72 4419.70 4419.00 10.30
1/19/2016 6.72 4419.70 4419.00 10.29
1/19/2016 6.72 4419.70 4419.00 10.28
1/20/2016 6.72 4419.70 4419.00 10.27
1/20/2016 6.72 4419.70 4419.00 10.26
1/21/2016 6.73 4419.70 4419.00 10.25
1/22/2016 6.73 4419.80 4419.00 10.25
1/22/2016 6.73 4419.80 4419.10 10.24
1/23/2016 6.73 4419.80 4419.10 10.23
1/23/2016 6.73 4419.80 4419.10 10.22
1/24/2016 6.73 4419.80 4419.10 10.21
1/24/2016 6.73 4419.80 4419.10 10.20
1/25/2016 6.74 4419.80 4419.10 10.19
1/25/2016 6.74 4419.80 4419.10 10.19
1/26/2016 6.74 4419.80 4419.10 10.18
1/27/2016 6.74 4419.80 4419.10 10.17
1/27/2016 6.74 4419.80 4419.10 10.16
1/28/2016 6.74 4419.80 4419.10 10.15
1/28/2016 6.75 4419.90 4419.10 10.14
1/29/2016 6.75 4419.90 4419.10 10.13
1/29/2016 6.75 4419.90 4419.10 10.13
1/30/2016 6.75 4419.90 4419.10 10.12
1/30/2016 6.75 4419.90 4419.20 10.11
1/31/2016 6.75 4419.90 4419.20 10.10
2/1/2016 6.75 4419.90 4419.20 10.09
2/1/2016 6.76 4419.90 4419.20 10.08
2/2/2016 6.76 4419.90 4419.20 10.07
2/2/2016 6.76 4419.90 4419.20 10.06
2/3/2016 6.76 4419.90 4419.20 10.06
2/3/2016 6.76 4420.00 4419.20 10.05
2/4/2016 6.76 4420.00 4419.20 10.04
2/4/2016 6.77 4420.00 4419.20 10.03
2/5/2016 6.77 4420.00 4419.20 10.02
2/6/2016 6.77 4420.00 4419.20 10.01
2/6/2016 6.77 4420.00 4419.20 10.00
2/7/2016 6.77 4420.00 4419.20 9.99
2/7/2016 6.77 4420.00 4419.20 9.99
2/8/2016 6.77 4420.00 4419.30 9.98
2/8/2016 6.78 4420.00 4419.30 9.97
2/9/2016 6.78 4420.00 4419.30 9.96


2/10/2016 6.78 4420.10 4419.30 9.95
2/11/2016 6.78 4420.10 4419.30 9.94
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
2/11/2016 6.78 4420.10 4419.30 9.93
2/12/2016 6.78 4420.10 4419.30 9.92
2/12/2016 6.79 4420.10 4419.30 9.91
2/13/2016 6.79 4420.10 4419.30 9.91
2/13/2016 6.79 4420.10 4419.30 9.90
2/14/2016 6.79 4420.10 4419.30 9.89
2/14/2016 6.79 4420.10 4419.30 9.88
2/15/2016 6.79 4420.10 4419.30 9.87
2/16/2016 6.80 4420.10 4419.30 9.87
2/16/2016 6.80 4420.10 4419.40 9.86
2/17/2016 6.80 4420.10 4419.40 9.85
2/17/2016 6.80 4420.20 4419.40 9.84
2/18/2016 6.80 4420.20 4419.40 9.83
2/18/2016 6.80 4420.20 4419.40 9.83
2/19/2016 6.80 4420.20 4419.40 9.82
2/19/2016 6.81 4420.20 4419.40 9.81
2/20/2016 6.81 4420.20 4419.40 9.80
2/21/2016 6.81 4420.20 4419.40 9.79
2/21/2016 6.81 4420.20 4419.40 9.79
2/22/2016 6.81 4420.20 4419.40 9.78
2/22/2016 6.81 4420.20 4419.40 9.77
2/23/2016 6.82 4420.20 4419.40 9.76
2/23/2016 6.82 4420.20 4419.40 9.75
2/24/2016 6.82 4420.30 4419.50 9.75
2/24/2016 6.82 4420.30 4419.50 9.74
2/25/2016 6.82 4420.30 4419.50 9.73
2/26/2016 6.82 4420.30 4419.50 9.72
2/26/2016 6.82 4420.30 4419.50 9.71
2/27/2016 6.83 4420.30 4419.50 9.71
2/27/2016 6.83 4420.30 4419.50 9.70
2/28/2016 6.83 4420.30 4419.50 9.69
2/28/2016 6.83 4420.30 4419.50 9.68
2/29/2016 6.83 4420.30 4419.50 9.67
2/29/2016 6.83 4420.30 4419.50 9.67
3/1/2016 6.84 4420.30 4419.50 9.66
3/2/2016 6.84 4420.30 4419.50 9.65
3/2/2016 6.84 4420.40 4419.50 9.64
3/3/2016 6.84 4420.40 4419.50 9.63
3/3/2016 6.84 4420.40 4419.60 9.62
3/4/2016 6.84 4420.40 4419.60 9.62
3/4/2016 6.84 4420.40 4419.60 9.61
3/5/2016 6.85 4420.40 4419.60 9.60
3/5/2016 6.85 4420.40 4419.60 9.59
3/6/2016 6.85 4420.40 4419.60 9.58
3/7/2016 6.85 4420.40 4419.60 9.57
3/7/2016 6.85 4420.40 4419.60 9.57
3/8/2016 6.85 4420.40 4419.60 9.56
3/8/2016 6.85 4420.50 4419.60 9.55
3/9/2016 6.86 4420.50 4419.60 9.54
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
3/9/2016 6.86 4420.50 4419.60 9.53


3/10/2016 6.86 4420.50 4419.60 9.52
3/10/2016 6.86 4420.50 4419.60 9.51
3/11/2016 6.86 4420.50 4419.60 9.51
3/12/2016 6.86 4420.50 4419.70 9.50
3/12/2016 6.87 4420.50 4419.70 9.49
3/13/2016 6.87 4420.50 4419.70 9.48
3/13/2016 6.87 4420.50 4419.70 9.47
3/14/2016 6.87 4420.50 4419.70 9.46
3/14/2016 6.87 4420.50 4419.70 9.46
3/15/2016 6.87 4420.60 4419.70 9.45
3/15/2016 6.87 4420.60 4419.70 9.44
3/16/2016 6.88 4420.60 4419.70 9.43
3/17/2016 6.88 4420.60 4419.70 9.42
3/17/2016 6.88 4420.60 4419.70 9.41
3/18/2016 6.88 4420.60 4419.70 9.40
3/18/2016 6.88 4420.60 4419.70 9.40
3/19/2016 6.88 4420.60 4419.70 9.39
3/19/2016 6.89 4420.60 4419.70 9.38
3/20/2016 6.89 4420.60 4419.80 9.37
3/20/2016 6.89 4420.60 4419.80 9.36
3/21/2016 6.89 4420.60 4419.80 9.35
3/22/2016 6.89 4420.70 4419.80 9.35
3/22/2016 6.89 4420.70 4419.80 9.34
3/23/2016 6.89 4420.70 4419.80 9.33
3/23/2016 6.90 4420.70 4419.80 9.32
3/24/2016 6.90 4420.70 4419.80 9.31
3/24/2016 6.90 4420.70 4419.80 9.30
3/25/2016 6.90 4420.70 4419.80 9.29
3/25/2016 6.90 4420.70 4419.80 9.29
3/26/2016 6.90 4420.70 4419.80 9.28
3/27/2016 6.91 4420.70 4419.80 9.27
3/27/2016 6.91 4420.70 4419.80 9.26
3/28/2016 6.91 4420.70 4419.90 9.25
3/28/2016 6.91 4420.80 4419.90 9.24
3/29/2016 6.91 4420.80 4419.90 9.24
3/29/2016 6.91 4420.80 4419.90 9.23
3/30/2016 6.91 4420.80 4419.90 9.22
3/30/2016 6.92 4420.80 4419.90 9.21
3/31/2016 6.92 4420.80 4419.90 9.20
4/1/2016 6.92 4420.80 4419.90 9.19
4/1/2016 6.92 4420.80 4419.90 9.19
4/2/2016 6.92 4420.80 4419.90 9.18
4/2/2016 6.92 4420.80 4419.90 9.17
4/3/2016 6.92 4420.80 4419.90 9.17
4/3/2016 6.93 4420.80 4419.90 9.16
4/4/2016 6.93 4420.80 4419.90 9.15
4/4/2016 6.93 4420.90 4419.90 9.15
4/5/2016 6.93 4420.90 4420.00 9.14
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
4/6/2016 6.93 4420.90 4420.00 9.13
4/6/2016 6.93 4420.90 4420.00 9.12
4/7/2016 6.94 4420.90 4420.00 9.12
4/7/2016 6.94 4420.90 4420.00 9.11
4/8/2016 6.94 4420.90 4420.00 9.10
4/8/2016 6.94 4420.90 4420.00 9.10
4/9/2016 6.94 4420.90 4420.00 9.09
4/9/2016 6.94 4420.90 4420.00 9.08


4/10/2016 6.94 4420.90 4420.00 9.08
4/11/2016 6.95 4420.90 4420.00 9.07
4/11/2016 6.95 4420.90 4420.00 9.06
4/12/2016 6.95 4420.90 4420.00 9.06
4/12/2016 6.95 4421.00 4420.00 9.05
4/13/2016 6.95 4421.00 4420.00 9.04
4/13/2016 6.95 4421.00 4420.00 9.04
4/14/2016 6.96 4421.00 4420.10 9.03
4/14/2016 6.96 4421.00 4420.10 9.02
4/15/2016 6.96 4421.00 4420.10 9.02
4/16/2016 6.96 4421.00 4420.10 9.01
4/16/2016 6.96 4421.00 4420.10 9.00
4/17/2016 6.96 4421.00 4420.10 9.00
4/17/2016 6.96 4421.00 4420.10 8.99
4/18/2016 6.97 4421.00 4420.10 8.98
4/18/2016 6.97 4421.00 4420.10 8.97
4/19/2016 6.97 4421.00 4420.10 8.97
4/19/2016 6.97 4421.00 4420.10 8.96
4/20/2016 6.97 4421.00 4420.10 8.95
4/21/2016 6.97 4421.10 4420.10 8.95
4/21/2016 6.98 4421.10 4420.10 8.94
4/22/2016 6.98 4421.10 4420.10 8.93
4/22/2016 6.98 4421.10 4420.10 8.93
4/23/2016 6.98 4421.10 4420.20 8.92
4/23/2016 6.98 4421.10 4420.20 8.91
4/24/2016 6.98 4421.10 4420.20 8.91
4/24/2016 6.98 4421.10 4420.20 8.90
4/25/2016 6.99 4421.10 4420.20 8.89
4/26/2016 6.99 4421.10 4420.20 8.89
4/26/2016 6.99 4421.10 4420.20 8.88
4/27/2016 6.99 4421.10 4420.20 8.87
4/27/2016 6.99 4421.10 4420.20 8.87
4/28/2016 6.99 4421.10 4420.20 8.86
4/28/2016 6.99 4421.10 4420.20 8.85
4/29/2016 7.00 4421.20 4420.20 8.85
4/29/2016 7.00 4421.20 4420.20 8.84
4/30/2016 7.00 4421.20 4420.20 8.83
5/1/2016 7.00 4421.20 4420.20 8.82
5/1/2016 7.00 4421.20 4420.20 8.82
5/2/2016 7.00 4421.20 4420.30 8.81
5/2/2016 7.01 4421.20 4420.30 8.81
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/3/2016 7.01 4421.20 4420.30 8.80
5/3/2016 7.01 4421.20 4420.30 8.79
5/4/2016 7.01 4421.20 4420.30 8.79
5/4/2016 7.01 4421.20 4420.30 8.78
5/5/2016 7.01 4421.20 4420.30 8.78
5/6/2016 7.01 4421.20 4420.30 8.77
5/6/2016 7.02 4421.20 4420.30 8.76
5/7/2016 7.02 4421.20 4420.30 8.76
5/7/2016 7.02 4421.20 4420.30 8.75
5/8/2016 7.02 4421.30 4420.30 8.74
5/8/2016 7.02 4421.30 4420.30 8.74
5/9/2016 7.02 4421.30 4420.30 8.73
5/9/2016 7.03 4421.30 4420.30 8.73


5/10/2016 7.03 4421.30 4420.30 8.72
5/11/2016 7.03 4421.30 4420.40 8.71
5/11/2016 7.03 4421.30 4420.40 8.71
5/12/2016 7.03 4421.30 4420.40 8.70
5/12/2016 7.03 4421.30 4420.40 8.69
5/13/2016 7.03 4421.30 4420.40 8.69
5/13/2016 7.04 4421.30 4420.40 8.68
5/14/2016 7.04 4421.30 4420.40 8.68
5/14/2016 7.04 4421.30 4420.40 8.67
5/15/2016 7.04 4421.30 4420.40 8.66
5/16/2016 7.04 4421.30 4420.40 8.66
5/16/2016 7.04 4421.30 4420.40 8.65
5/17/2016 7.05 4421.40 4420.40 8.64
5/17/2016 7.05 4421.40 4420.40 8.64
5/18/2016 7.05 4421.40 4420.40 8.63
5/18/2016 7.05 4421.40 4420.40 8.63
5/19/2016 7.05 4421.40 4420.40 8.62
5/19/2016 7.05 4421.40 4420.40 8.61
5/20/2016 7.05 4421.40 4420.50 8.61
5/21/2016 7.06 4421.40 4420.50 8.60
5/21/2016 7.06 4421.40 4420.50 8.59
5/22/2016 7.06 4421.40 4420.50 8.59
5/22/2016 7.06 4421.40 4420.50 8.58
5/23/2016 7.06 4421.40 4420.50 8.58
5/23/2016 7.06 4421.40 4420.50 8.57
5/24/2016 7.06 4421.40 4420.50 8.56
5/24/2016 7.07 4421.40 4420.50 8.56
5/25/2016 7.07 4421.40 4420.50 8.55
5/26/2016 7.07 4421.50 4420.50 8.54
5/26/2016 7.07 4421.50 4420.50 8.54
5/27/2016 7.07 4421.50 4420.50 8.53
5/27/2016 7.07 4421.50 4420.50 8.53
5/28/2016 7.08 4421.50 4420.50 8.52
5/28/2016 7.08 4421.50 4420.50 8.51
5/29/2016 7.08 4421.50 4420.60 8.51
5/29/2016 7.08 4421.50 4420.60 8.50
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
5/30/2016 7.08 4421.50 4420.60 8.50
5/31/2016 7.08 4421.50 4420.60 8.49
5/31/2016 7.08 4421.50 4420.60 8.48
6/1/2016 7.09 4421.50 4420.60 8.48
6/1/2016 7.09 4421.50 4420.60 8.47
6/2/2016 7.09 4421.50 4420.60 8.47
6/2/2016 7.09 4421.50 4420.60 8.46
6/3/2016 7.09 4421.50 4420.60 8.46
6/3/2016 7.09 4421.50 4420.60 8.45
6/4/2016 7.10 4421.50 4420.60 8.45
6/5/2016 7.10 4421.60 4420.60 8.45
6/5/2016 7.10 4421.60 4420.60 8.44
6/6/2016 7.10 4421.60 4420.60 8.44
6/6/2016 7.10 4421.60 4420.60 8.43
6/7/2016 7.10 4421.60 4420.70 8.43
6/7/2016 7.10 4421.60 4420.70 8.42
6/8/2016 7.11 4421.60 4420.70 8.42
6/8/2016 7.11 4421.60 4420.70 8.42
6/9/2016 7.11 4421.60 4420.70 8.41


6/10/2016 7.11 4421.60 4420.70 8.41
6/10/2016 7.11 4421.60 4420.70 8.40
6/11/2016 7.11 4421.60 4420.70 8.40
6/11/2016 7.11 4421.60 4420.70 8.39
6/12/2016 7.12 4421.60 4420.70 8.39
6/12/2016 7.12 4421.60 4420.70 8.39
6/13/2016 7.12 4421.60 4420.70 8.38
6/13/2016 7.12 4421.60 4420.70 8.38
6/14/2016 7.12 4421.60 4420.70 8.37
6/15/2016 7.12 4421.60 4420.70 8.37
6/15/2016 7.13 4421.60 4420.70 8.36
6/16/2016 7.13 4421.60 4420.80 8.36
6/16/2016 7.13 4421.60 4420.80 8.36
6/17/2016 7.13 4421.60 4420.80 8.35
6/17/2016 7.13 4421.70 4420.80 8.35
6/18/2016 7.13 4421.70 4420.80 8.34
6/18/2016 7.13 4421.70 4420.80 8.34
6/19/2016 7.14 4421.70 4420.80 8.33
6/20/2016 7.14 4421.70 4420.80 8.33
6/20/2016 7.14 4421.70 4420.80 8.33
6/21/2016 7.14 4421.70 4420.80 8.32
6/21/2016 7.14 4421.70 4420.80 8.32
6/22/2016 7.14 4421.70 4420.80 8.31
6/22/2016 7.15 4421.70 4420.80 8.31
6/23/2016 7.15 4421.70 4420.80 8.30
6/23/2016 7.15 4421.70 4420.80 8.30
6/24/2016 7.15 4421.70 4420.80 8.30
6/25/2016 7.15 4421.70 4420.80 8.29
6/25/2016 7.15 4421.70 4420.90 8.29
6/26/2016 7.15 4421.70 4420.90 8.28
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
6/26/2016 7.16 4421.70 4420.90 8.28
6/27/2016 7.16 4421.70 4420.90 8.27
6/27/2016 7.16 4421.70 4420.90 8.27
6/28/2016 7.16 4421.70 4420.90 8.27
6/28/2016 7.16 4421.70 4420.90 8.26
6/29/2016 7.16 4421.70 4420.90 8.26
6/30/2016 7.17 4421.70 4420.90 8.25
6/30/2016 7.17 4421.80 4420.90 8.25
7/1/2016 7.17 4421.80 4420.90 8.25
7/1/2016 7.17 4421.80 4420.90 8.24
7/2/2016 7.17 4421.80 4420.90 8.24
7/2/2016 7.17 4421.80 4420.90 8.24
7/3/2016 7.17 4421.80 4420.90 8.24
7/3/2016 7.18 4421.80 4420.90 8.24
7/4/2016 7.18 4421.80 4421.00 8.24
7/5/2016 7.18 4421.80 4421.00 8.24
7/5/2016 7.18 4421.80 4421.00 8.24
7/6/2016 7.18 4421.80 4421.00 8.24
7/6/2016 7.18 4421.80 4421.00 8.24
7/7/2016 7.18 4421.80 4421.00 8.24
7/7/2016 7.19 4421.80 4421.00 8.24
7/8/2016 7.19 4421.80 4421.00 8.24
7/8/2016 7.19 4421.80 4421.00 8.24
7/9/2016 7.19 4421.80 4421.00 8.24


7/10/2016 7.19 4421.80 4421.00 8.24
7/10/2016 7.19 4421.80 4421.00 8.24
7/11/2016 7.20 4421.80 4421.00 8.24
7/11/2016 7.20 4421.80 4421.00 8.24
7/12/2016 7.20 4421.80 4421.00 8.24
7/12/2016 7.20 4421.80 4421.00 8.24
7/13/2016 7.20 4421.80 4421.10 8.24
7/13/2016 7.20 4421.80 4421.10 8.23
7/14/2016 7.20 4421.80 4421.10 8.23
7/15/2016 7.21 4421.80 4421.10 8.23
7/15/2016 7.21 4421.80 4421.10 8.23
7/16/2016 7.21 4421.80 4421.10 8.23
7/16/2016 7.21 4421.80 4421.10 8.23
7/17/2016 7.21 4421.80 4421.10 8.23
7/17/2016 7.21 4421.80 4421.10 8.23
7/18/2016 7.22 4421.80 4421.10 8.23
7/18/2016 7.22 4421.80 4421.10 8.23
7/19/2016 7.22 4421.80 4421.10 8.23
7/20/2016 7.22 4421.80 4421.10 8.23
7/20/2016 7.22 4421.80 4421.10 8.23
7/21/2016 7.22 4421.80 4421.10 8.23
7/21/2016 7.22 4421.80 4421.10 8.23
7/22/2016 7.23 4421.80 4421.20 8.23
7/22/2016 7.23 4421.80 4421.20 8.23
7/23/2016 7.23 4421.80 4421.20 8.23
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
7/23/2016 7.23 4421.80 4421.20 8.23
7/24/2016 7.23 4421.80 4421.20 8.23
7/25/2016 7.23 4421.80 4421.20 8.23
7/25/2016 7.24 4421.80 4421.20 8.23
7/26/2016 7.24 4421.80 4421.20 8.23
7/26/2016 7.24 4421.80 4421.20 8.22
7/27/2016 7.24 4421.80 4421.20 8.22
7/27/2016 7.24 4421.80 4421.20 8.22
7/28/2016 7.24 4421.80 4421.20 8.22
7/28/2016 7.24 4421.80 4421.20 8.22
7/29/2016 7.25 4421.80 4421.20 8.22
7/30/2016 7.25 4421.80 4421.20 8.22
7/30/2016 7.25 4421.80 4421.20 8.22
7/31/2016 7.25 4421.80 4421.30 8.22
7/31/2016 7.25 4421.80 4421.30 8.22
8/1/2016 7.25 4421.80 4421.30 8.22
8/1/2016 7.25 4421.80 4421.30 8.22
8/2/2016 7.26 4421.80 4421.30 8.22
8/2/2016 7.26 4421.80 4421.30 8.22
8/3/2016 7.26 4421.80 4421.30 8.22
8/4/2016 7.26 4421.80 4421.30 8.22
8/4/2016 7.26 4421.80 4421.30 8.22
8/5/2016 7.26 4421.80 4421.30 8.22
8/5/2016 7.27 4421.80 4421.30 8.22
8/6/2016 7.27 4421.80 4421.30 8.22
8/6/2016 7.27 4421.80 4421.30 8.22
8/7/2016 7.27 4421.80 4421.30 8.22
8/7/2016 7.27 4421.80 4421.30 8.22
8/8/2016 7.27 4421.80 4421.30 8.22
8/9/2016 7.27 4421.80 4421.30 8.22
8/9/2016 7.28 4421.80 4421.40 8.22


8/10/2016 7.28 4421.80 4421.40 8.22
8/10/2016 7.28 4421.80 4421.40 8.22
8/11/2016 7.28 4421.80 4421.40 8.22
8/11/2016 7.28 4421.80 4421.40 8.21
8/12/2016 7.28 4421.80 4421.40 8.21
8/12/2016 7.29 4421.80 4421.40 8.21
8/13/2016 7.29 4421.80 4421.40 8.21
8/14/2016 7.29 4421.80 4421.40 8.21
8/14/2016 7.29 4421.80 4421.40 8.21
8/15/2016 7.29 4421.80 4421.40 8.21
8/15/2016 7.29 4421.80 4421.40 8.21
8/16/2016 7.29 4421.80 4421.40 8.21
8/16/2016 7.30 4421.80 4421.40 8.21
8/17/2016 7.30 4421.80 4421.40 8.21
8/17/2016 7.30 4421.80 4421.40 8.21
8/18/2016 7.30 4421.80 4421.50 8.21
8/19/2016 7.30 4421.80 4421.50 8.21
8/19/2016 7.30 4421.80 4421.50 8.21
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
8/20/2016 7.31 4421.80 4421.50 8.21
8/20/2016 7.31 4421.80 4421.50 8.21
8/21/2016 7.31 4421.80 4421.50 8.21
8/21/2016 7.31 4421.80 4421.50 8.21
8/22/2016 7.31 4421.80 4421.50 8.21
8/22/2016 7.31 4421.80 4421.50 8.21
8/23/2016 7.31 4421.80 4421.50 8.21
8/24/2016 7.32 4421.80 4421.50 8.21
8/24/2016 7.32 4421.80 4421.50 8.21
8/25/2016 7.32 4421.80 4421.50 8.21
8/25/2016 7.32 4421.80 4421.50 8.21
8/26/2016 7.32 4421.80 4421.50 8.21
8/26/2016 7.32 4421.80 4421.50 8.21
8/27/2016 7.32 4421.80 4421.60 8.21
8/27/2016 7.33 4421.80 4421.60 8.21
8/28/2016 7.33 4421.80 4421.60 8.21
8/29/2016 7.33 4421.80 4421.60 8.21
8/29/2016 7.33 4421.80 4421.60 8.21
8/30/2016 7.33 4421.80 4421.60 8.21
8/30/2016 7.33 4421.80 4421.60 8.20
8/31/2016 7.34 4421.80 4421.60 8.20
8/31/2016 7.34 4421.80 4421.60 8.20
9/1/2016 7.34 4421.80 4421.60 8.20
9/1/2016 7.34 4421.80 4421.60 8.20
9/2/2016 7.34 4421.80 4421.60 8.20
9/3/2016 7.34 4421.80 4421.60 8.20
9/3/2016 7.34 4421.80 4421.60 8.20
9/4/2016 7.35 4421.80 4421.60 8.20
9/4/2016 7.35 4421.80 4421.60 8.20
9/5/2016 7.35 4421.80 4421.70 8.20
9/5/2016 7.35 4421.80 4421.70 8.20
9/6/2016 7.35 4421.80 4421.70 8.20
9/6/2016 7.35 4421.80 4421.70 8.20
9/7/2016 7.36 4421.80 4421.70 8.20
9/8/2016 7.36 4421.80 4421.70 8.20
9/8/2016 7.36 4421.80 4421.70 8.20
9/9/2016 7.36 4421.80 4421.70 8.20
9/9/2016 7.36 4421.80 4421.70 8.20


9/10/2016 7.36 4421.80 4421.70 8.20
9/10/2016 7.36 4421.80 4421.70 8.20
9/11/2016 7.37 4421.80 4421.70 8.20
9/11/2016 7.37 4421.80 4421.70 8.20
9/12/2016 7.37 4421.80 4421.70 8.20
9/13/2016 7.37 4421.80 4421.70 8.20
9/13/2016 7.37 4421.80 4421.70 8.20
9/14/2016 7.37 4421.80 4421.70 8.19
9/14/2016 7.38 4421.80 4421.80 8.19
9/15/2016 7.38 4421.80 4421.80 8.19
9/15/2016 7.38 4421.80 4421.80 8.19
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
9/16/2016 7.38 4421.80 4421.80 8.19
9/16/2016 7.38 4421.80 4421.80 8.19
9/17/2016 7.38 4421.80 4421.80 8.19
9/18/2016 7.38 4421.80 4421.80 8.19
9/18/2016 7.39 4421.80 4421.80 8.19
9/19/2016 7.39 4421.80 4421.80 8.19
9/19/2016 7.39 4421.80 4421.80 8.19
9/20/2016 7.39 4421.80 4421.80 8.18
9/20/2016 7.39 4421.80 4421.80 8.18
9/21/2016 7.39 4421.80 4421.80 8.17
9/21/2016 7.39 4421.80 4421.80 8.17
9/22/2016 7.40 4421.80 4421.80 8.16
9/23/2016 7.40 4421.80 4421.80 8.15
9/23/2016 7.40 4421.90 4421.90 8.15
9/24/2016 7.40 4421.90 4421.90 8.14
9/24/2016 7.40 4421.90 4421.90 8.13
9/25/2016 7.40 4421.90 4421.90 8.13
9/25/2016 7.41 4421.90 4421.90 8.12
9/26/2016 7.41 4421.90 4421.90 8.12
9/26/2016 7.41 4421.90 4421.90 8.11
9/27/2016 7.41 4421.90 4421.90 8.10
9/28/2016 7.41 4421.90 4421.90 8.10
9/28/2016 7.41 4421.90 4421.90 8.09
9/29/2016 7.41 4421.90 4421.90 8.08
9/29/2016 7.42 4421.90 4421.90 8.08
9/30/2016 7.42 4421.90 4421.90 8.07
9/30/2016 7.42 4421.90 4421.90 8.07
10/1/2016 7.42 4421.90 4421.90 8.06
10/1/2016 7.42 4421.90 4421.90 8.05
10/2/2016 7.42 4422.00 4422.00 8.05
10/3/2016 7.43 4422.00 4422.00 8.04
10/3/2016 7.43 4422.00 4422.00 8.04
10/4/2016 7.43 4422.00 4422.00 8.03
10/4/2016 7.43 4422.00 4422.00 8.02
10/5/2016 7.43 4422.00 4422.00 8.02
10/5/2016 7.43 4422.00 4422.00 8.01
10/6/2016 7.43 4422.00 4422.00 8.00
10/6/2016 7.44 4422.00 4422.00 8.00
10/7/2016 7.44 4422.00 4422.00 7.99
10/8/2016 7.44 4422.00 4422.00 7.99
10/8/2016 7.44 4422.00 4422.00 7.98
10/9/2016 7.44 4422.00 4422.00 7.97
10/9/2016 7.44 4422.00 4422.00 7.97


10/10/2016 7.45 4422.00 4422.00 7.96
10/10/2016 7.45 4422.00 4422.00 7.96
10/11/2016 7.45 4422.10 4422.10 7.95
10/11/2016 7.45 4422.10 4422.10 7.94
10/12/2016 7.45 4422.10 4422.10 7.94
10/13/2016 7.45 4422.10 4422.10 7.93
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
10/13/2016 7.45 4422.10 4422.10 7.92
10/14/2016 7.46 4422.10 4422.10 7.92
10/14/2016 7.46 4422.10 4422.10 7.91
10/15/2016 7.46 4422.10 4422.10 7.91
10/15/2016 7.46 4422.10 4422.10 7.90
10/16/2016 7.46 4422.10 4422.10 7.89
10/16/2016 7.46 4422.10 4422.10 7.89
10/17/2016 7.46 4422.10 4422.10 7.88
10/18/2016 7.47 4422.10 4422.10 7.88
10/18/2016 7.47 4422.10 4422.10 7.87
10/19/2016 7.47 4422.10 4422.10 7.86
10/19/2016 7.47 4422.10 4422.10 7.86
10/20/2016 7.47 4422.10 4422.10 7.85
10/20/2016 7.47 4422.20 4422.20 7.84
10/21/2016 7.48 4422.20 4422.20 7.84
10/21/2016 7.48 4422.20 4422.20 7.83
10/22/2016 7.48 4422.20 4422.20 7.83
10/23/2016 7.48 4422.20 4422.20 7.82
10/23/2016 7.48 4422.20 4422.20 7.81
10/24/2016 7.48 4422.20 4422.20 7.81
10/24/2016 7.48 4422.20 4422.20 7.80
10/25/2016 7.49 4422.20 4422.20 7.80
10/25/2016 7.49 4422.20 4422.20 7.79
10/26/2016 7.49 4422.20 4422.20 7.78
10/26/2016 7.49 4422.20 4422.20 7.78
10/27/2016 7.49 4422.20 4422.20 7.77
10/28/2016 7.49 4422.20 4422.20 7.76
10/28/2016 7.50 4422.20 4422.20 7.76
10/29/2016 7.50 4422.20 4422.20 7.75
10/29/2016 7.50 4422.30 4422.30 7.75
10/30/2016 7.50 4422.30 4422.30 7.74
10/30/2016 7.50 4422.30 4422.30 7.73
10/31/2016 7.50 4422.30 4422.30 7.73
10/31/2016 7.50 4422.30 4422.30 7.72
11/1/2016 7.51 4422.30 4422.30 7.72
11/2/2016 7.51 4422.30 4422.30 7.71
11/2/2016 7.51 4422.30 4422.30 7.70
11/3/2016 7.51 4422.30 4422.30 7.70
11/3/2016 7.51 4422.30 4422.30 7.69
11/4/2016 7.51 4422.30 4422.30 7.68
11/4/2016 7.51 4422.30 4422.30 7.68
11/5/2016 7.52 4422.30 4422.30 7.67
11/5/2016 7.52 4422.30 4422.30 7.67
11/6/2016 7.52 4422.30 4422.30 7.66
11/7/2016 7.52 4422.30 4422.30 7.65
11/7/2016 7.52 4422.40 4422.40 7.65
11/8/2016 7.52 4422.40 4422.40 7.64
11/8/2016 7.53 4422.40 4422.40 7.64
11/9/2016 7.53 4422.40 4422.40 7.63
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Table 1A  Tailings and Pond Elevations for the South Cell for an Ore Production Rate of 
500 tons/day


Date
Year Fraction 


[yr]
Tailings Pool 


Elevation South [ft]
Tailings Elevation 


South [ft] Freeboard [ft]
11/9/2016 7.53 4422.40 4422.40 7.62


11/10/2016 7.53 4422.40 4422.40 7.62
11/10/2016 7.53 4422.40 4422.40 7.61
11/11/2016 7.53 4422.40 4422.40 7.60
11/12/2016 7.53 4422.40 4422.40 7.60
11/12/2016 7.54 4422.40 4422.40 7.59
11/13/2016 7.54 4422.40 4422.40 7.59
11/13/2016 7.54 4422.40 4422.40 7.58
11/14/2016 7.54 4422.40 4422.40 7.57
11/14/2016 7.54 4422.40 4422.40 7.57
11/15/2016 7.54 4422.40 4422.40 7.56
11/15/2016 7.55 4422.40 4422.40 7.56
11/16/2016 7.55 4422.50 4422.50 7.55
11/17/2016 7.55 4422.50 4422.50 7.54
11/17/2016 7.55 4422.50 4422.50 7.54
11/18/2016 7.55 4422.50 4422.50 7.53
11/18/2016 7.55 4422.50 4422.50 7.52
11/19/2016 7.55 4422.50 4422.50 7.52
11/19/2016 7.56 4422.50 4422.50 7.51
11/20/2016 7.56 4422.50 4422.50 7.51
11/20/2016 7.56 4422.50 4422.50 7.50
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
5/1/2009 0.00 4362.00 4362.00 68.00
5/1/2009 0.00 4363.20 4363.00 66.84
5/2/2009 0.00 4363.60 4363.30 66.41
5/2/2009 0.00 4364.10 4363.70 65.87
5/3/2009 0.01 4364.70 4364.20 65.32
5/3/2009 0.01 4365.20 4364.60 64.78
5/4/2009 0.01 4365.80 4365.00 64.24
5/4/2009 0.01 4366.30 4365.40 63.69
5/5/2009 0.01 4366.80 4365.80 63.15
5/5/2009 0.01 4367.40 4366.20 62.61
5/6/2009 0.02 4367.90 4366.70 62.07
5/7/2009 0.02 4368.50 4367.10 61.53
5/7/2009 0.02 4369.00 4367.50 61.00
5/8/2009 0.02 4369.50 4367.90 60.46
5/8/2009 0.02 4370.00 4368.30 59.98
5/9/2009 0.02 4370.20 4368.70 59.81
5/9/2009 0.02 4370.30 4369.10 59.65


5/10/2009 0.03 4370.50 4369.60 59.49
5/10/2009 0.03 4370.70 4370.00 59.33
5/11/2009 0.03 4370.80 4370.10 59.16
5/12/2009 0.03 4371.00 4370.20 59.00
5/12/2009 0.03 4371.20 4370.40 58.84
5/13/2009 0.03 4371.30 4370.50 58.68
5/13/2009 0.03 4371.50 4370.60 58.52
5/14/2009 0.04 4371.60 4370.70 58.35
5/14/2009 0.04 4371.80 4370.90 58.19
5/15/2009 0.04 4372.00 4371.00 58.03
5/15/2009 0.04 4372.10 4371.10 57.87
5/16/2009 0.04 4372.30 4371.30 57.71
5/17/2009 0.04 4372.50 4371.40 57.54
5/17/2009 0.05 4372.60 4371.50 57.38
5/18/2009 0.05 4372.80 4371.60 57.22
5/18/2009 0.05 4372.90 4371.80 57.06
5/19/2009 0.05 4373.10 4371.90 56.90
5/19/2009 0.05 4373.30 4372.00 56.74
5/20/2009 0.05 4373.40 4372.10 56.58
5/20/2009 0.05 4373.60 4372.30 56.42
5/21/2009 0.06 4373.70 4372.40 56.26
5/22/2009 0.06 4373.90 4372.50 56.10
5/22/2009 0.06 4374.10 4372.60 55.93
5/23/2009 0.06 4374.20 4372.80 55.77
5/23/2009 0.06 4374.40 4372.90 55.61
5/24/2009 0.06 4374.50 4373.00 55.45
5/24/2009 0.07 4374.70 4373.10 55.29
5/25/2009 0.07 4374.90 4373.30 55.13
5/25/2009 0.07 4375.00 4373.40 54.97
5/26/2009 0.07 4375.20 4373.50 54.81
5/27/2009 0.07 4375.30 4373.60 54.65
5/27/2009 0.07 4375.50 4373.80 54.49
5/28/2009 0.07 4375.70 4373.90 54.33
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
5/28/2009 0.08 4375.80 4374.00 54.17
5/29/2009 0.08 4376.00 4374.10 54.01
5/29/2009 0.08 4376.10 4374.30 53.85
5/30/2009 0.08 4376.30 4374.40 53.69
5/30/2009 0.08 4376.50 4374.50 53.54
5/31/2009 0.08 4376.60 4374.70 53.38
6/1/2009 0.09 4376.80 4374.80 53.22
6/1/2009 0.09 4376.90 4374.90 53.06
6/2/2009 0.09 4377.10 4375.00 52.90
6/2/2009 0.09 4377.30 4375.20 52.74
6/3/2009 0.09 4377.40 4375.30 52.59
6/3/2009 0.09 4377.60 4375.40 52.43
6/4/2009 0.09 4377.70 4375.50 52.27
6/4/2009 0.10 4377.90 4375.70 52.12
6/5/2009 0.10 4378.00 4375.80 51.96
6/6/2009 0.10 4378.20 4375.90 51.80
6/6/2009 0.10 4378.40 4376.00 51.65
6/7/2009 0.10 4378.50 4376.20 51.49
6/7/2009 0.10 4378.70 4376.30 51.34
6/8/2009 0.10 4378.80 4376.40 51.18
6/8/2009 0.11 4379.00 4376.50 51.02
6/9/2009 0.11 4379.10 4376.70 50.87
6/9/2009 0.11 4379.30 4376.80 50.71


6/10/2009 0.11 4379.40 4376.90 50.56
6/11/2009 0.11 4379.60 4377.00 50.40
6/11/2009 0.11 4379.80 4377.20 50.25
6/12/2009 0.12 4379.90 4377.30 50.09
6/12/2009 0.12 4380.00 4377.40 49.97
6/13/2009 0.12 4380.10 4377.50 49.89
6/13/2009 0.12 4380.20 4377.70 49.81
6/14/2009 0.12 4380.30 4377.80 49.73
6/14/2009 0.12 4380.30 4377.90 49.66
6/15/2009 0.12 4380.40 4378.10 49.58
6/16/2009 0.13 4380.50 4378.20 49.50
6/16/2009 0.13 4380.60 4378.30 49.42
6/17/2009 0.13 4380.70 4378.40 49.35
6/17/2009 0.13 4380.70 4378.60 49.27
6/18/2009 0.13 4380.80 4378.70 49.19
6/18/2009 0.13 4380.90 4378.80 49.11
6/19/2009 0.14 4381.00 4378.90 49.04
6/19/2009 0.14 4381.00 4379.10 48.96
6/20/2009 0.14 4381.10 4379.20 48.88
6/21/2009 0.14 4381.20 4379.30 48.81
6/21/2009 0.14 4381.30 4379.40 48.73
6/22/2009 0.14 4381.30 4379.60 48.65
6/22/2009 0.14 4381.40 4379.70 48.57
6/23/2009 0.15 4381.50 4379.80 48.50
6/23/2009 0.15 4381.60 4379.90 48.42
6/24/2009 0.15 4381.70 4380.00 48.34
6/24/2009 0.15 4381.70 4380.10 48.27
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
6/25/2009 0.15 4381.80 4380.20 48.19
6/26/2009 0.15 4381.90 4380.20 48.11
6/26/2009 0.16 4382.00 4380.30 48.03
6/27/2009 0.16 4382.00 4380.30 47.96
6/27/2009 0.16 4382.10 4380.40 47.88
6/28/2009 0.16 4382.20 4380.50 47.80
6/28/2009 0.16 4382.30 4380.50 47.73
6/29/2009 0.16 4382.30 4380.60 47.65
6/29/2009 0.16 4382.40 4380.70 47.57
6/30/2009 0.17 4382.50 4380.70 47.50
7/1/2009 0.17 4382.60 4380.80 47.44
7/1/2009 0.17 4382.60 4380.80 47.41
7/2/2009 0.17 4382.60 4380.80 47.38
7/2/2009 0.17 4382.70 4380.80 47.34
7/3/2009 0.17 4382.70 4380.90 47.31
7/3/2009 0.17 4382.70 4380.90 47.28
7/4/2009 0.18 4382.80 4380.90 47.24
7/4/2009 0.18 4382.80 4380.90 47.21
7/5/2009 0.18 4382.80 4380.90 47.18
7/6/2009 0.18 4382.90 4381.00 47.15
7/6/2009 0.18 4382.90 4381.00 47.11
7/7/2009 0.18 4382.90 4381.00 47.08
7/7/2009 0.19 4383.00 4381.00 47.05
7/8/2009 0.19 4383.00 4381.10 47.01
7/8/2009 0.19 4383.00 4381.10 46.98
7/9/2009 0.19 4383.10 4381.10 46.95
7/9/2009 0.19 4383.10 4381.10 46.92


7/10/2009 0.19 4383.10 4381.20 46.88
7/11/2009 0.19 4383.20 4381.20 46.85
7/11/2009 0.20 4383.20 4381.20 46.82
7/12/2009 0.20 4383.20 4381.20 46.78
7/12/2009 0.20 4383.20 4381.20 46.75
7/13/2009 0.20 4383.30 4381.30 46.72
7/13/2009 0.20 4383.30 4381.30 46.69
7/14/2009 0.20 4383.30 4381.30 46.65
7/14/2009 0.21 4383.40 4381.30 46.62
7/15/2009 0.21 4383.40 4381.40 46.59
7/16/2009 0.21 4383.40 4381.40 46.56
7/16/2009 0.21 4383.50 4381.40 46.52
7/17/2009 0.21 4383.50 4381.40 46.49
7/17/2009 0.21 4383.50 4381.40 46.46
7/18/2009 0.21 4383.60 4381.50 46.43
7/18/2009 0.22 4383.60 4381.50 46.39
7/19/2009 0.22 4383.60 4381.50 46.36
7/19/2009 0.22 4383.70 4381.50 46.33
7/20/2009 0.22 4383.70 4381.60 46.30
7/21/2009 0.22 4383.70 4381.60 46.26
7/21/2009 0.22 4383.80 4381.60 46.23
7/22/2009 0.23 4383.80 4381.60 46.20
7/22/2009 0.23 4383.80 4381.70 46.17
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
7/23/2009 0.23 4383.90 4381.70 46.13
7/23/2009 0.23 4383.90 4381.70 46.10
7/24/2009 0.23 4383.90 4381.70 46.07
7/24/2009 0.23 4384.00 4381.70 46.04
7/25/2009 0.23 4384.00 4381.80 46.00
7/26/2009 0.24 4384.00 4381.80 45.97
7/26/2009 0.24 4384.10 4381.80 45.94
7/27/2009 0.24 4384.10 4381.80 45.91
7/27/2009 0.24 4384.10 4381.90 45.88
7/28/2009 0.24 4384.20 4381.90 45.84
7/28/2009 0.24 4384.20 4381.90 45.81
7/29/2009 0.24 4384.20 4381.90 45.78
7/29/2009 0.25 4384.30 4382.00 45.75
7/30/2009 0.25 4384.30 4382.00 45.72
7/31/2009 0.25 4384.30 4382.00 45.68
7/31/2009 0.25 4384.30 4382.00 45.65
8/1/2009 0.25 4384.40 4382.00 45.62
8/1/2009 0.25 4384.40 4382.10 45.58
8/2/2009 0.26 4384.50 4382.10 45.55
8/2/2009 0.26 4384.50 4382.10 45.51
8/3/2009 0.26 4384.50 4382.10 45.48
8/3/2009 0.26 4384.60 4382.20 45.44
8/4/2009 0.26 4384.60 4382.20 45.41
8/5/2009 0.26 4384.60 4382.20 45.37
8/5/2009 0.26 4384.70 4382.20 45.34
8/6/2009 0.27 4384.70 4382.20 45.30
8/6/2009 0.27 4384.70 4382.30 45.27
8/7/2009 0.27 4384.80 4382.30 45.23
8/7/2009 0.27 4384.80 4382.30 45.20
8/8/2009 0.27 4384.80 4382.30 45.16
8/8/2009 0.27 4384.90 4382.40 45.13
8/9/2009 0.28 4384.90 4382.40 45.09


8/10/2009 0.28 4384.90 4382.40 45.05
8/10/2009 0.28 4385.00 4382.40 45.02
8/11/2009 0.28 4385.00 4382.50 44.98
8/11/2009 0.28 4385.10 4382.50 44.95
8/12/2009 0.28 4385.10 4382.50 44.91
8/12/2009 0.28 4385.10 4382.50 44.88
8/13/2009 0.29 4385.20 4382.50 44.84
8/13/2009 0.29 4385.20 4382.60 44.81
8/14/2009 0.29 4385.20 4382.60 44.78
8/15/2009 0.29 4385.30 4382.60 44.74
8/15/2009 0.29 4385.30 4382.60 44.71
8/16/2009 0.29 4385.30 4382.70 44.67
8/16/2009 0.30 4385.40 4382.70 44.64
8/17/2009 0.30 4385.40 4382.70 44.60
8/17/2009 0.30 4385.40 4382.70 44.57
8/18/2009 0.30 4385.50 4382.70 44.53
8/18/2009 0.30 4385.50 4382.80 44.50
8/19/2009 0.30 4385.50 4382.80 44.46
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
8/20/2009 0.30 4385.60 4382.80 44.43
8/20/2009 0.31 4385.60 4382.80 44.39
8/21/2009 0.31 4385.60 4382.90 44.36
8/21/2009 0.31 4385.70 4382.90 44.32
8/22/2009 0.31 4385.70 4382.90 44.29
8/22/2009 0.31 4385.70 4382.90 44.26
8/23/2009 0.31 4385.80 4383.00 44.22
8/23/2009 0.31 4385.80 4383.00 44.19
8/24/2009 0.32 4385.80 4383.00 44.15
8/25/2009 0.32 4385.90 4383.00 44.12
8/25/2009 0.32 4385.90 4383.00 44.08
8/26/2009 0.32 4386.00 4383.10 44.05
8/26/2009 0.32 4386.00 4383.10 44.01
8/27/2009 0.32 4386.00 4383.10 43.98
8/27/2009 0.33 4386.10 4383.10 43.95
8/28/2009 0.33 4386.10 4383.20 43.91
8/28/2009 0.33 4386.10 4383.20 43.88
8/29/2009 0.33 4386.20 4383.20 43.84
8/30/2009 0.33 4386.20 4383.20 43.81
8/30/2009 0.33 4386.20 4383.20 43.78
8/31/2009 0.33 4386.30 4383.30 43.74
8/31/2009 0.34 4386.30 4383.30 43.71
9/1/2009 0.34 4386.30 4383.30 43.67
9/1/2009 0.34 4386.40 4383.30 43.64
9/2/2009 0.34 4386.40 4383.40 43.60
9/2/2009 0.34 4386.40 4383.40 43.57
9/3/2009 0.34 4386.50 4383.40 43.54
9/4/2009 0.35 4386.50 4383.40 43.50
9/4/2009 0.35 4386.50 4383.50 43.47
9/5/2009 0.35 4386.60 4383.50 43.43
9/5/2009 0.35 4386.60 4383.50 43.40
9/6/2009 0.35 4386.60 4383.50 43.37
9/6/2009 0.35 4386.70 4383.50 43.33
9/7/2009 0.35 4386.70 4383.60 43.30
9/7/2009 0.36 4386.70 4383.60 43.26
9/8/2009 0.36 4386.80 4383.60 43.23
9/9/2009 0.36 4386.80 4383.60 43.20
9/9/2009 0.36 4386.80 4383.70 43.16


9/10/2009 0.36 4386.90 4383.70 43.13
9/10/2009 0.36 4386.90 4383.70 43.09
9/11/2009 0.37 4386.90 4383.70 43.06
9/11/2009 0.37 4387.00 4383.70 43.03
9/12/2009 0.37 4387.00 4383.80 42.99
9/12/2009 0.37 4387.00 4383.80 42.96
9/13/2009 0.37 4387.10 4383.80 42.93
9/14/2009 0.37 4387.10 4383.80 42.89
9/14/2009 0.37 4387.10 4383.90 42.86
9/15/2009 0.38 4387.20 4383.90 42.82
9/15/2009 0.38 4387.20 4383.90 42.79
9/16/2009 0.38 4387.20 4383.90 42.76
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
9/16/2009 0.38 4387.30 4384.00 42.72
9/17/2009 0.38 4387.30 4384.00 42.69
9/17/2009 0.38 4387.30 4384.00 42.66
9/18/2009 0.38 4387.40 4384.00 42.62
9/19/2009 0.39 4387.40 4384.00 42.59
9/19/2009 0.39 4387.40 4384.10 42.56
9/20/2009 0.39 4387.50 4384.10 42.52
9/20/2009 0.39 4387.50 4384.10 42.49
9/21/2009 0.39 4387.50 4384.10 42.46
9/21/2009 0.39 4387.60 4384.20 42.42
9/22/2009 0.40 4387.60 4384.20 42.39
9/22/2009 0.40 4387.60 4384.20 42.36
9/23/2009 0.40 4387.70 4384.20 42.32
9/24/2009 0.40 4387.70 4384.20 42.29
9/24/2009 0.40 4387.70 4384.30 42.26
9/25/2009 0.40 4387.80 4384.30 42.22
9/25/2009 0.40 4387.80 4384.30 42.19
9/26/2009 0.41 4387.80 4384.30 42.16
9/26/2009 0.41 4387.90 4384.40 42.12
9/27/2009 0.41 4387.90 4384.40 42.09
9/27/2009 0.41 4387.90 4384.40 42.06
9/28/2009 0.41 4388.00 4384.40 42.03
9/29/2009 0.41 4388.00 4384.50 41.99
9/29/2009 0.42 4388.00 4384.50 41.96
9/30/2009 0.42 4388.10 4384.50 41.93
9/30/2009 0.42 4388.10 4384.50 41.89
10/1/2009 0.42 4388.10 4384.50 41.86
10/1/2009 0.42 4388.20 4384.60 41.83
10/2/2009 0.42 4388.20 4384.60 41.79
10/2/2009 0.42 4388.20 4384.60 41.76
10/3/2009 0.43 4388.30 4384.60 41.72
10/4/2009 0.43 4388.30 4384.70 41.69
10/4/2009 0.43 4388.30 4384.70 41.66
10/5/2009 0.43 4388.40 4384.70 41.62
10/5/2009 0.43 4388.40 4384.70 41.59
10/6/2009 0.43 4388.40 4384.70 41.55
10/6/2009 0.43 4388.50 4384.80 41.52
10/7/2009 0.44 4388.50 4384.80 41.48
10/7/2009 0.44 4388.50 4384.80 41.45
10/8/2009 0.44 4388.60 4384.80 41.42
10/9/2009 0.44 4388.60 4384.90 41.38
10/9/2009 0.44 4388.70 4384.90 41.35


10/10/2009 0.44 4388.70 4384.90 41.31
10/10/2009 0.45 4388.70 4384.90 41.28
10/11/2009 0.45 4388.80 4385.00 41.25
10/11/2009 0.45 4388.80 4385.00 41.21
10/12/2009 0.45 4388.80 4385.00 41.18
10/12/2009 0.45 4388.90 4385.00 41.15
10/13/2009 0.45 4388.90 4385.00 41.11
10/14/2009 0.45 4388.90 4385.10 41.08
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
10/14/2009 0.46 4389.00 4385.10 41.04
10/15/2009 0.46 4389.00 4385.10 41.01
10/15/2009 0.46 4389.00 4385.10 40.98
10/16/2009 0.46 4389.10 4385.20 40.94
10/16/2009 0.46 4389.10 4385.20 40.91
10/17/2009 0.46 4389.10 4385.20 40.88
10/17/2009 0.47 4389.20 4385.20 40.84
10/18/2009 0.47 4389.20 4385.20 40.81
10/19/2009 0.47 4389.20 4385.30 40.77
10/19/2009 0.47 4389.30 4385.30 40.74
10/20/2009 0.47 4389.30 4385.30 40.71
10/20/2009 0.47 4389.30 4385.30 40.67
10/21/2009 0.47 4389.40 4385.40 40.64
10/21/2009 0.48 4389.40 4385.40 40.61
10/22/2009 0.48 4389.40 4385.40 40.57
10/22/2009 0.48 4389.50 4385.40 40.54
10/23/2009 0.48 4389.50 4385.50 40.51
10/24/2009 0.48 4389.50 4385.50 40.47
10/24/2009 0.48 4389.60 4385.50 40.44
10/25/2009 0.49 4389.60 4385.50 40.41
10/25/2009 0.49 4389.60 4385.50 40.37
10/26/2009 0.49 4389.70 4385.60 40.34
10/26/2009 0.49 4389.70 4385.60 40.31
10/27/2009 0.49 4389.70 4385.60 40.27
10/27/2009 0.49 4389.80 4385.60 40.24
10/28/2009 0.49 4389.80 4385.70 40.21
10/29/2009 0.50 4389.80 4385.70 40.17
10/29/2009 0.50 4389.90 4385.70 40.14
10/30/2009 0.50 4389.90 4385.70 40.11
10/30/2009 0.50 4389.90 4385.70 40.07
10/31/2009 0.50 4390.00 4385.80 40.04
10/31/2009 0.50 4390.00 4385.80 40.01
11/1/2009 0.50 4390.00 4385.80 39.98
11/1/2009 0.51 4390.00 4385.80 39.96
11/2/2009 0.51 4390.10 4385.90 39.94
11/3/2009 0.51 4390.10 4385.90 39.92
11/3/2009 0.51 4390.10 4385.90 39.89
11/4/2009 0.51 4390.10 4385.90 39.87
11/4/2009 0.51 4390.20 4386.00 39.85
11/5/2009 0.52 4390.20 4386.00 39.83
11/5/2009 0.52 4390.20 4386.00 39.81
11/6/2009 0.52 4390.20 4386.00 39.78
11/6/2009 0.52 4390.20 4386.00 39.76
11/7/2009 0.52 4390.30 4386.10 39.74
11/8/2009 0.52 4390.30 4386.10 39.72
11/8/2009 0.52 4390.30 4386.10 39.69
11/9/2009 0.53 4390.30 4386.10 39.67
11/9/2009 0.53 4390.40 4386.20 39.65


11/10/2009 0.53 4390.40 4386.20 39.63
11/10/2009 0.53 4390.40 4386.20 39.60
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
11/11/2009 0.53 4390.40 4386.20 39.58
11/11/2009 0.53 4390.40 4386.20 39.56
11/12/2009 0.54 4390.50 4386.30 39.54
11/13/2009 0.54 4390.50 4386.30 39.52
11/13/2009 0.54 4390.50 4386.30 39.49
11/14/2009 0.54 4390.50 4386.30 39.47
11/14/2009 0.54 4390.60 4386.40 39.45
11/15/2009 0.54 4390.60 4386.40 39.43
11/15/2009 0.54 4390.60 4386.40 39.40
11/16/2009 0.55 4390.60 4386.40 39.38
11/16/2009 0.55 4390.60 4386.50 39.36
11/17/2009 0.55 4390.70 4386.50 39.34
11/18/2009 0.55 4390.70 4386.50 39.32
11/18/2009 0.55 4390.70 4386.50 39.29
11/19/2009 0.55 4390.70 4386.50 39.27
11/19/2009 0.56 4390.80 4386.60 39.25
11/20/2009 0.56 4390.80 4386.60 39.23
11/20/2009 0.56 4390.80 4386.60 39.21
11/21/2009 0.56 4390.80 4386.60 39.18
11/21/2009 0.56 4390.80 4386.70 39.16
11/22/2009 0.56 4390.90 4386.70 39.14
11/23/2009 0.56 4390.90 4386.70 39.12
11/23/2009 0.57 4390.90 4386.70 39.09
11/24/2009 0.57 4390.90 4386.70 39.07
11/24/2009 0.57 4391.00 4386.80 39.05
11/25/2009 0.57 4391.00 4386.80 39.03
11/25/2009 0.57 4391.00 4386.80 39.01
11/26/2009 0.57 4391.00 4386.80 38.98
11/26/2009 0.57 4391.00 4386.90 38.96
11/27/2009 0.58 4391.10 4386.90 38.94
11/28/2009 0.58 4391.10 4386.90 38.92
11/28/2009 0.58 4391.10 4386.90 38.90
11/29/2009 0.58 4391.10 4387.00 38.87
11/29/2009 0.58 4391.10 4387.00 38.85
11/30/2009 0.58 4391.20 4387.00 38.83
11/30/2009 0.59 4391.20 4387.00 38.81
12/1/2009 0.59 4391.20 4387.00 38.79
12/1/2009 0.59 4391.20 4387.10 38.76
12/2/2009 0.59 4391.30 4387.10 38.74
12/3/2009 0.59 4391.30 4387.10 38.71
12/3/2009 0.59 4391.30 4387.10 38.69
12/4/2009 0.59 4391.30 4387.20 38.67
12/4/2009 0.60 4391.40 4387.20 38.64
12/5/2009 0.60 4391.40 4387.20 38.62
12/5/2009 0.60 4391.40 4387.20 38.60
12/6/2009 0.60 4391.40 4387.30 38.57
12/6/2009 0.60 4391.50 4387.30 38.55
12/7/2009 0.60 4391.50 4387.30 38.53
12/8/2009 0.61 4391.50 4387.30 38.50
12/8/2009 0.61 4391.50 4387.30 38.48
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
12/9/2009 0.61 4391.50 4387.40 38.46
12/9/2009 0.61 4391.60 4387.40 38.43


12/10/2009 0.61 4391.60 4387.40 38.41
12/10/2009 0.61 4391.60 4387.40 38.39
12/11/2009 0.61 4391.60 4387.50 38.36
12/11/2009 0.62 4391.70 4387.50 38.34
12/12/2009 0.62 4391.70 4387.50 38.31
12/13/2009 0.62 4391.70 4387.50 38.29
12/13/2009 0.62 4391.70 4387.50 38.27
12/14/2009 0.62 4391.80 4387.60 38.24
12/14/2009 0.62 4391.80 4387.60 38.22
12/15/2009 0.63 4391.80 4387.60 38.20
12/15/2009 0.63 4391.80 4387.60 38.17
12/16/2009 0.63 4391.90 4387.70 38.15
12/16/2009 0.63 4391.90 4387.70 38.13
12/17/2009 0.63 4391.90 4387.70 38.10
12/18/2009 0.63 4391.90 4387.70 38.08
12/18/2009 0.63 4391.90 4387.80 38.06
12/19/2009 0.64 4392.00 4387.80 38.03
12/19/2009 0.64 4392.00 4387.80 38.01
12/20/2009 0.64 4392.00 4387.80 37.99
12/20/2009 0.64 4392.00 4387.80 37.96
12/21/2009 0.64 4392.10 4387.90 37.94
12/21/2009 0.64 4392.10 4387.90 37.92
12/22/2009 0.64 4392.10 4387.90 37.89
12/23/2009 0.65 4392.10 4387.90 37.87
12/23/2009 0.65 4392.20 4388.00 37.85
12/24/2009 0.65 4392.20 4388.00 37.82
12/24/2009 0.65 4392.20 4388.00 37.80
12/25/2009 0.65 4392.20 4388.00 37.78
12/25/2009 0.65 4392.20 4388.00 37.75
12/26/2009 0.66 4392.30 4388.10 37.73
12/26/2009 0.66 4392.30 4388.10 37.71
12/27/2009 0.66 4392.30 4388.10 37.68
12/28/2009 0.66 4392.30 4388.10 37.66
12/28/2009 0.66 4392.40 4388.20 37.64
12/29/2009 0.66 4392.40 4388.20 37.61
12/29/2009 0.66 4392.40 4388.20 37.59
12/30/2009 0.67 4392.40 4388.20 37.57
12/30/2009 0.67 4392.50 4388.30 37.54
12/31/2009 0.67 4392.50 4388.30 37.52
12/31/2009 0.67 4392.50 4388.30 37.50


1/1/2010 0.67 4392.50 4388.30 37.47
1/2/2010 0.67 4392.60 4388.30 37.45
1/2/2010 0.68 4392.60 4388.40 37.42
1/3/2010 0.68 4392.60 4388.40 37.40
1/3/2010 0.68 4392.60 4388.40 37.37
1/4/2010 0.68 4392.70 4388.40 37.35
1/4/2010 0.68 4392.70 4388.50 37.33
1/5/2010 0.68 4392.70 4388.50 37.30
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
1/5/2010 0.68 4392.70 4388.50 37.28
1/6/2010 0.69 4392.70 4388.50 37.25
1/7/2010 0.69 4392.80 4388.50 37.23
1/7/2010 0.69 4392.80 4388.60 37.20
1/8/2010 0.69 4392.80 4388.60 37.18
1/8/2010 0.69 4392.80 4388.60 37.15
1/9/2010 0.69 4392.90 4388.60 37.13
1/9/2010 0.70 4392.90 4388.70 37.11


1/10/2010 0.70 4392.90 4388.70 37.08
1/10/2010 0.70 4392.90 4388.70 37.06
1/11/2010 0.70 4393.00 4388.70 37.03
1/12/2010 0.70 4393.00 4388.80 37.01
1/12/2010 0.70 4393.00 4388.80 36.98
1/13/2010 0.70 4393.00 4388.80 36.96
1/13/2010 0.71 4393.10 4388.80 36.93
1/14/2010 0.71 4393.10 4388.80 36.91
1/14/2010 0.71 4393.10 4388.90 36.89
1/15/2010 0.71 4393.10 4388.90 36.86
1/15/2010 0.71 4393.20 4388.90 36.84
1/16/2010 0.71 4393.20 4388.90 36.81
1/17/2010 0.71 4393.20 4389.00 36.79
1/17/2010 0.72 4393.20 4389.00 36.76
1/18/2010 0.72 4393.30 4389.00 36.74
1/18/2010 0.72 4393.30 4389.00 36.71
1/19/2010 0.72 4393.30 4389.00 36.69
1/19/2010 0.72 4393.30 4389.10 36.67
1/20/2010 0.72 4393.40 4389.10 36.64
1/20/2010 0.73 4393.40 4389.10 36.62
1/21/2010 0.73 4393.40 4389.10 36.59
1/22/2010 0.73 4393.40 4389.20 36.57
1/22/2010 0.73 4393.50 4389.20 36.54
1/23/2010 0.73 4393.50 4389.20 36.52
1/23/2010 0.73 4393.50 4389.20 36.50
1/24/2010 0.73 4393.50 4389.30 36.47
1/24/2010 0.74 4393.60 4389.30 36.45
1/25/2010 0.74 4393.60 4389.30 36.42
1/25/2010 0.74 4393.60 4389.30 36.40
1/26/2010 0.74 4393.60 4389.30 36.37
1/27/2010 0.74 4393.70 4389.40 36.35
1/27/2010 0.74 4393.70 4389.40 36.33
1/28/2010 0.75 4393.70 4389.40 36.30
1/28/2010 0.75 4393.70 4389.40 36.28
1/29/2010 0.75 4393.70 4389.50 36.25
1/29/2010 0.75 4393.80 4389.50 36.23
1/30/2010 0.75 4393.80 4389.50 36.20
1/30/2010 0.75 4393.80 4389.50 36.18
1/31/2010 0.75 4393.80 4389.50 36.16
2/1/2010 0.76 4393.90 4389.60 36.13
2/1/2010 0.76 4393.90 4389.60 36.11
2/2/2010 0.76 4393.90 4389.60 36.08
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
2/2/2010 0.76 4393.90 4389.60 36.06
2/3/2010 0.76 4394.00 4389.70 36.03
2/3/2010 0.76 4394.00 4389.70 36.01
2/4/2010 0.77 4394.00 4389.70 35.98
2/4/2010 0.77 4394.00 4389.70 35.96
2/5/2010 0.77 4394.10 4389.80 35.94
2/6/2010 0.77 4394.10 4389.80 35.91
2/6/2010 0.77 4394.10 4389.80 35.89
2/7/2010 0.77 4394.10 4389.80 35.86
2/7/2010 0.77 4394.20 4389.80 35.84
2/8/2010 0.78 4394.20 4389.90 35.81
2/8/2010 0.78 4394.20 4389.90 35.79
2/9/2010 0.78 4394.20 4389.90 35.77
2/9/2010 0.78 4394.30 4389.90 35.74


2/10/2010 0.78 4394.30 4390.00 35.72
2/11/2010 0.78 4394.30 4390.00 35.69
2/11/2010 0.78 4394.30 4390.00 35.67
2/12/2010 0.79 4394.40 4390.00 35.64
2/12/2010 0.79 4394.40 4390.00 35.62
2/13/2010 0.79 4394.40 4390.00 35.60
2/13/2010 0.79 4394.40 4390.10 35.57
2/14/2010 0.79 4394.50 4390.10 35.55
2/14/2010 0.79 4394.50 4390.10 35.52
2/15/2010 0.80 4394.50 4390.10 35.50
2/16/2010 0.80 4394.50 4390.10 35.47
2/16/2010 0.80 4394.60 4390.10 35.45
2/17/2010 0.80 4394.60 4390.10 35.43
2/17/2010 0.80 4394.60 4390.20 35.40
2/18/2010 0.80 4394.60 4390.20 35.38
2/18/2010 0.80 4394.60 4390.20 35.35
2/19/2010 0.81 4394.70 4390.20 35.33
2/19/2010 0.81 4394.70 4390.20 35.30
2/20/2010 0.81 4394.70 4390.20 35.28
2/21/2010 0.81 4394.70 4390.30 35.26
2/21/2010 0.81 4394.80 4390.30 35.23
2/22/2010 0.81 4394.80 4390.30 35.21
2/22/2010 0.82 4394.80 4390.30 35.18
2/23/2010 0.82 4394.80 4390.30 35.16
2/23/2010 0.82 4394.90 4390.30 35.13
2/24/2010 0.82 4394.90 4390.30 35.11
2/24/2010 0.82 4394.90 4390.40 35.09
2/25/2010 0.82 4394.90 4390.40 35.06
2/26/2010 0.82 4395.00 4390.40 35.04
2/26/2010 0.83 4395.00 4390.40 35.01
2/27/2010 0.83 4395.00 4390.40 34.99
2/27/2010 0.83 4395.00 4390.40 34.96
2/28/2010 0.83 4395.10 4390.40 34.94
2/28/2010 0.83 4395.10 4390.50 34.92
3/1/2010 0.83 4395.10 4390.50 34.89
3/1/2010 0.83 4395.10 4390.50 34.87
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
3/2/2010 0.84 4395.20 4390.50 34.84
3/3/2010 0.84 4395.20 4390.50 34.82
3/3/2010 0.84 4395.20 4390.50 34.79
3/4/2010 0.84 4395.20 4390.50 34.77
3/4/2010 0.84 4395.30 4390.60 34.74
3/5/2010 0.84 4395.30 4390.60 34.72
3/5/2010 0.85 4395.30 4390.60 34.69
3/6/2010 0.85 4395.30 4390.60 34.67
3/6/2010 0.85 4395.40 4390.60 34.64
3/7/2010 0.85 4395.40 4390.60 34.62
3/8/2010 0.85 4395.40 4390.70 34.59
3/8/2010 0.85 4395.40 4390.70 34.57
3/9/2010 0.85 4395.50 4390.70 34.54
3/9/2010 0.86 4395.50 4390.70 34.52


3/10/2010 0.86 4395.50 4390.70 34.49
3/10/2010 0.86 4395.50 4390.70 34.46
3/11/2010 0.86 4395.60 4390.70 34.44
3/11/2010 0.86 4395.60 4390.80 34.41
3/12/2010 0.86 4395.60 4390.80 34.39
3/13/2010 0.87 4395.60 4390.80 34.36
3/13/2010 0.87 4395.70 4390.80 34.34
3/14/2010 0.87 4395.70 4390.80 34.31
3/14/2010 0.87 4395.70 4390.80 34.29
3/15/2010 0.87 4395.70 4390.80 34.26
3/15/2010 0.87 4395.80 4390.90 34.24
3/16/2010 0.87 4395.80 4390.90 34.21
3/16/2010 0.88 4395.80 4390.90 34.19
3/17/2010 0.88 4395.80 4390.90 34.16
3/18/2010 0.88 4395.90 4390.90 34.14
3/18/2010 0.88 4395.90 4390.90 34.11
3/19/2010 0.88 4395.90 4390.90 34.09
3/19/2010 0.88 4395.90 4391.00 34.06
3/20/2010 0.89 4396.00 4391.00 34.04
3/20/2010 0.89 4396.00 4391.00 34.01
3/21/2010 0.89 4396.00 4391.00 33.99
3/21/2010 0.89 4396.00 4391.00 33.96
3/22/2010 0.89 4396.10 4391.00 33.94
3/23/2010 0.89 4396.10 4391.10 33.91
3/23/2010 0.89 4396.10 4391.10 33.89
3/24/2010 0.90 4396.10 4391.10 33.86
3/24/2010 0.90 4396.20 4391.10 33.84
3/25/2010 0.90 4396.20 4391.10 33.81
3/25/2010 0.90 4396.20 4391.10 33.79
3/26/2010 0.90 4396.20 4391.10 33.76
3/26/2010 0.90 4396.30 4391.20 33.74
3/27/2010 0.90 4396.30 4391.20 33.71
3/28/2010 0.91 4396.30 4391.20 33.69
3/28/2010 0.91 4396.30 4391.20 33.66
3/29/2010 0.91 4396.40 4391.20 33.64
3/29/2010 0.91 4396.40 4391.20 33.61
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
3/30/2010 0.91 4396.40 4391.20 33.59
3/30/2010 0.91 4396.40 4391.30 33.56
3/31/2010 0.92 4396.50 4391.30 33.54
3/31/2010 0.92 4396.50 4391.30 33.51
4/1/2010 0.92 4396.50 4391.30 33.49
4/2/2010 0.92 4396.50 4391.30 33.47
4/2/2010 0.92 4396.60 4391.30 33.44
4/3/2010 0.92 4396.60 4391.30 33.42
4/3/2010 0.92 4396.60 4391.40 33.40
4/4/2010 0.93 4396.60 4391.40 33.38
4/4/2010 0.93 4396.60 4391.40 33.36
4/5/2010 0.93 4396.70 4391.40 33.33
4/5/2010 0.93 4396.70 4391.40 33.31
4/6/2010 0.93 4396.70 4391.40 33.29
4/7/2010 0.93 4396.70 4391.50 33.27
4/7/2010 0.94 4396.80 4391.50 33.24
4/8/2010 0.94 4396.80 4391.50 33.22
4/8/2010 0.94 4396.80 4391.50 33.20
4/9/2010 0.94 4396.80 4391.50 33.18
4/9/2010 0.94 4396.80 4391.50 33.15


4/10/2010 0.94 4396.90 4391.50 33.13
4/10/2010 0.94 4396.90 4391.60 33.11
4/11/2010 0.95 4396.90 4391.60 33.09
4/12/2010 0.95 4396.90 4391.60 33.06
4/12/2010 0.95 4397.00 4391.60 33.04
4/13/2010 0.95 4397.00 4391.60 33.02
4/13/2010 0.95 4397.00 4391.60 33.00
4/14/2010 0.95 4397.00 4391.60 32.98
4/14/2010 0.96 4397.00 4391.70 32.95
4/15/2010 0.96 4397.10 4391.70 32.93
4/15/2010 0.96 4397.10 4391.70 32.91
4/16/2010 0.96 4397.10 4391.70 32.89
4/17/2010 0.96 4397.10 4391.70 32.86
4/17/2010 0.96 4397.20 4391.70 32.84
4/18/2010 0.96 4397.20 4391.70 32.82
4/18/2010 0.97 4397.20 4391.80 32.80
4/19/2010 0.97 4397.20 4391.80 32.77
4/19/2010 0.97 4397.20 4391.80 32.75
4/20/2010 0.97 4397.30 4391.80 32.73
4/20/2010 0.97 4397.30 4391.80 32.71
4/21/2010 0.97 4397.30 4391.80 32.69
4/22/2010 0.97 4397.30 4391.90 32.66
4/22/2010 0.98 4397.40 4391.90 32.64
4/23/2010 0.98 4397.40 4391.90 32.62
4/23/2010 0.98 4397.40 4391.90 32.60
4/24/2010 0.98 4397.40 4391.90 32.57
4/24/2010 0.98 4397.40 4391.90 32.55
4/25/2010 0.98 4397.50 4391.90 32.53
4/25/2010 0.99 4397.50 4392.00 32.51
4/26/2010 0.99 4397.50 4392.00 32.49
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
4/27/2010 0.99 4397.50 4392.00 32.46
4/27/2010 0.99 4397.60 4392.00 32.44
4/28/2010 0.99 4397.60 4392.00 32.42
4/28/2010 0.99 4397.60 4392.00 32.40
4/29/2010 0.99 4397.60 4392.00 32.37
4/29/2010 1.00 4397.60 4392.10 32.35
4/30/2010 1.00 4397.70 4392.10 32.33
4/30/2010 1.00 4397.70 4392.10 32.31
5/1/2010 1.00 4397.70 4392.10 32.29
5/2/2010 1.00 4397.70 4392.10 32.26
5/2/2010 1.00 4397.80 4392.10 32.24
5/3/2010 1.01 4397.80 4392.10 32.22
5/3/2010 1.01 4397.80 4392.20 32.20
5/4/2010 1.01 4397.80 4392.20 32.18
5/4/2010 1.01 4397.80 4392.20 32.16
5/5/2010 1.01 4397.90 4392.20 32.13
5/5/2010 1.01 4397.90 4392.20 32.11
5/6/2010 1.01 4397.90 4392.20 32.09
5/7/2010 1.02 4397.90 4392.30 32.07
5/7/2010 1.02 4398.00 4392.30 32.05
5/8/2010 1.02 4398.00 4392.30 32.03
5/8/2010 1.02 4398.00 4392.30 32.01
5/9/2010 1.02 4398.00 4392.30 31.98
5/9/2010 1.02 4398.00 4392.30 31.96


5/10/2010 1.03 4398.10 4392.30 31.94
5/10/2010 1.03 4398.10 4392.40 31.92
5/11/2010 1.03 4398.10 4392.40 31.90
5/12/2010 1.03 4398.10 4392.40 31.88
5/12/2010 1.03 4398.10 4392.40 31.85
5/13/2010 1.03 4398.20 4392.40 31.83
5/13/2010 1.03 4398.20 4392.40 31.81
5/14/2010 1.04 4398.20 4392.40 31.79
5/14/2010 1.04 4398.20 4392.50 31.77
5/15/2010 1.04 4398.30 4392.50 31.75
5/15/2010 1.04 4398.30 4392.50 31.73
5/16/2010 1.04 4398.30 4392.50 31.70
5/17/2010 1.04 4398.30 4392.50 31.68
5/17/2010 1.04 4398.30 4392.50 31.66
5/18/2010 1.05 4398.40 4392.50 31.64
5/18/2010 1.05 4398.40 4392.60 31.62
5/19/2010 1.05 4398.40 4392.60 31.60
5/19/2010 1.05 4398.40 4392.60 31.58
5/20/2010 1.05 4398.40 4392.60 31.55
5/20/2010 1.05 4398.50 4392.60 31.53
5/21/2010 1.06 4398.50 4392.60 31.51
5/22/2010 1.06 4398.50 4392.60 31.49
5/22/2010 1.06 4398.50 4392.70 31.47
5/23/2010 1.06 4398.60 4392.70 31.45
5/23/2010 1.06 4398.60 4392.70 31.43
5/24/2010 1.06 4398.60 4392.70 31.40
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
5/24/2010 1.06 4398.60 4392.70 31.38
5/25/2010 1.07 4398.60 4392.70 31.36
5/25/2010 1.07 4398.70 4392.80 31.34
5/26/2010 1.07 4398.70 4392.80 31.32
5/27/2010 1.07 4398.70 4392.80 31.30
5/27/2010 1.07 4398.70 4392.80 31.28
5/28/2010 1.07 4398.70 4392.80 31.25
5/28/2010 1.08 4398.80 4392.80 31.23
5/29/2010 1.08 4398.80 4392.80 31.21
5/29/2010 1.08 4398.80 4392.90 31.19
5/30/2010 1.08 4398.80 4392.90 31.17
5/30/2010 1.08 4398.90 4392.90 31.15
5/31/2010 1.08 4398.90 4392.90 31.13
6/1/2010 1.08 4398.90 4392.90 31.10
6/1/2010 1.09 4398.90 4392.90 31.08
6/2/2010 1.09 4398.90 4392.90 31.07
6/2/2010 1.09 4399.00 4393.00 31.05
6/3/2010 1.09 4399.00 4393.00 31.03
6/3/2010 1.09 4399.00 4393.00 31.01
6/4/2010 1.09 4399.00 4393.00 30.99
6/4/2010 1.10 4399.00 4393.00 30.97
6/5/2010 1.10 4399.00 4393.00 30.95
6/6/2010 1.10 4399.10 4393.00 30.93
6/6/2010 1.10 4399.10 4393.10 30.91
6/7/2010 1.10 4399.10 4393.10 30.89
6/7/2010 1.10 4399.10 4393.10 30.87
6/8/2010 1.10 4399.10 4393.10 30.86
6/8/2010 1.11 4399.20 4393.10 30.84
6/9/2010 1.11 4399.20 4393.10 30.82
6/9/2010 1.11 4399.20 4393.20 30.80


6/10/2010 1.11 4399.20 4393.20 30.78
6/11/2010 1.11 4399.20 4393.20 30.76
6/11/2010 1.11 4399.30 4393.20 30.74
6/12/2010 1.11 4399.30 4393.20 30.72
6/12/2010 1.12 4399.30 4393.20 30.70
6/13/2010 1.12 4399.30 4393.20 30.68
6/13/2010 1.12 4399.30 4393.30 30.66
6/14/2010 1.12 4399.40 4393.30 30.65
6/14/2010 1.12 4399.40 4393.30 30.63
6/15/2010 1.12 4399.40 4393.30 30.61
6/16/2010 1.13 4399.40 4393.30 30.59
6/16/2010 1.13 4399.40 4393.30 30.57
6/17/2010 1.13 4399.50 4393.30 30.55
6/17/2010 1.13 4399.50 4393.40 30.53
6/18/2010 1.13 4399.50 4393.40 30.51
6/18/2010 1.13 4399.50 4393.40 30.49
6/19/2010 1.13 4399.50 4393.40 30.47
6/19/2010 1.14 4399.50 4393.40 30.46
6/20/2010 1.14 4399.60 4393.40 30.44
6/21/2010 1.14 4399.60 4393.40 30.42
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
6/21/2010 1.14 4399.60 4393.50 30.40
6/22/2010 1.14 4399.60 4393.50 30.38
6/22/2010 1.14 4399.60 4393.50 30.36
6/23/2010 1.15 4399.70 4393.50 30.34
6/23/2010 1.15 4399.70 4393.50 30.32
6/24/2010 1.15 4399.70 4393.50 30.30
6/24/2010 1.15 4399.70 4393.60 30.28
6/25/2010 1.15 4399.70 4393.60 30.27
6/26/2010 1.15 4399.80 4393.60 30.25
6/26/2010 1.15 4399.80 4393.60 30.23
6/27/2010 1.16 4399.80 4393.60 30.21
6/27/2010 1.16 4399.80 4393.60 30.19
6/28/2010 1.16 4399.80 4393.60 30.17
6/28/2010 1.16 4399.80 4393.70 30.15
6/29/2010 1.16 4399.90 4393.70 30.13
6/29/2010 1.16 4399.90 4393.70 30.11
6/30/2010 1.17 4399.90 4393.70 30.10
7/1/2010 1.17 4399.90 4393.70 30.08
7/1/2010 1.17 4399.90 4393.70 30.06
7/2/2010 1.17 4400.00 4393.70 30.05
7/2/2010 1.17 4400.00 4393.80 30.03
7/3/2010 1.17 4400.00 4393.80 30.02
7/3/2010 1.17 4400.00 4393.80 30.00
7/4/2010 1.18 4400.00 4393.80 29.99
7/4/2010 1.18 4400.00 4393.80 29.98
7/5/2010 1.18 4400.00 4393.80 29.97
7/6/2010 1.18 4400.00 4393.80 29.96
7/6/2010 1.18 4400.10 4393.90 29.95
7/7/2010 1.18 4400.10 4393.90 29.94
7/7/2010 1.18 4400.10 4393.90 29.93
7/8/2010 1.19 4400.10 4393.90 29.91
7/8/2010 1.19 4400.10 4393.90 29.90
7/9/2010 1.19 4400.10 4393.90 29.89
7/9/2010 1.19 4400.10 4394.00 29.88


7/10/2010 1.19 4400.10 4394.00 29.87
7/11/2010 1.19 4400.10 4394.00 29.86
7/11/2010 1.20 4400.20 4394.00 29.85
7/12/2010 1.20 4400.20 4394.00 29.84
7/12/2010 1.20 4400.20 4394.00 29.82
7/13/2010 1.20 4400.20 4394.00 29.81
7/13/2010 1.20 4400.20 4394.10 29.80
7/14/2010 1.20 4400.20 4394.10 29.79
7/14/2010 1.20 4400.20 4394.10 29.78
7/15/2010 1.21 4400.20 4394.10 29.77
7/16/2010 1.21 4400.20 4394.10 29.76
7/16/2010 1.21 4400.30 4394.10 29.75
7/17/2010 1.21 4400.30 4394.10 29.74
7/17/2010 1.21 4400.30 4394.20 29.72
7/18/2010 1.21 4400.30 4394.20 29.71
7/18/2010 1.22 4400.30 4394.20 29.70
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
7/19/2010 1.22 4400.30 4394.20 29.69
7/19/2010 1.22 4400.30 4394.20 29.68
7/20/2010 1.22 4400.30 4394.20 29.67
7/21/2010 1.22 4400.30 4394.20 29.66
7/21/2010 1.22 4400.40 4394.30 29.65
7/22/2010 1.22 4400.40 4394.30 29.63
7/22/2010 1.23 4400.40 4394.30 29.62
7/23/2010 1.23 4400.40 4394.30 29.61
7/23/2010 1.23 4400.40 4394.30 29.60
7/24/2010 1.23 4400.40 4394.30 29.59
7/24/2010 1.23 4400.40 4394.40 29.58
7/25/2010 1.23 4400.40 4394.40 29.57
7/26/2010 1.24 4400.40 4394.40 29.56
7/26/2010 1.24 4400.50 4394.40 29.55
7/27/2010 1.24 4400.50 4394.40 29.53
7/27/2010 1.24 4400.50 4394.40 29.52
7/28/2010 1.24 4400.50 4394.40 29.51
7/28/2010 1.24 4400.50 4394.50 29.50
7/29/2010 1.24 4400.50 4394.50 29.49
7/29/2010 1.25 4400.50 4394.50 29.48
7/30/2010 1.25 4400.50 4394.50 29.47
7/31/2010 1.25 4400.50 4394.50 29.46
7/31/2010 1.25 4400.60 4394.50 29.45
8/1/2010 1.25 4400.60 4394.50 29.43
8/1/2010 1.25 4400.60 4394.60 29.42
8/2/2010 1.25 4400.60 4394.60 29.41
8/2/2010 1.26 4400.60 4394.60 29.40
8/3/2010 1.26 4400.60 4394.60 29.39
8/3/2010 1.26 4400.60 4394.60 29.38
8/4/2010 1.26 4400.60 4394.60 29.36
8/5/2010 1.26 4400.60 4394.60 29.35
8/5/2010 1.26 4400.70 4394.70 29.34
8/6/2010 1.27 4400.70 4394.70 29.33
8/6/2010 1.27 4400.70 4394.70 29.32
8/7/2010 1.27 4400.70 4394.70 29.31
8/7/2010 1.27 4400.70 4394.70 29.29
8/8/2010 1.27 4400.70 4394.70 29.28
8/8/2010 1.27 4400.70 4394.80 29.27
8/9/2010 1.27 4400.70 4394.80 29.26


8/10/2010 1.28 4400.80 4394.80 29.25
8/10/2010 1.28 4400.80 4394.80 29.24
8/11/2010 1.28 4400.80 4394.80 29.22
8/11/2010 1.28 4400.80 4394.80 29.21
8/12/2010 1.28 4400.80 4394.80 29.20
8/12/2010 1.28 4400.80 4394.90 29.19
8/13/2010 1.29 4400.80 4394.90 29.18
8/13/2010 1.29 4400.80 4394.90 29.17
8/14/2010 1.29 4400.80 4394.90 29.15
8/15/2010 1.29 4400.90 4394.90 29.14
8/15/2010 1.29 4400.90 4394.90 29.13
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
8/16/2010 1.29 4400.90 4394.90 29.12
8/16/2010 1.29 4400.90 4395.00 29.11
8/17/2010 1.30 4400.90 4395.00 29.10
8/17/2010 1.30 4400.90 4395.00 29.08
8/18/2010 1.30 4400.90 4395.00 29.07
8/18/2010 1.30 4400.90 4395.00 29.06
8/19/2010 1.30 4401.00 4395.00 29.05
8/20/2010 1.30 4401.00 4395.00 29.04
8/20/2010 1.31 4401.00 4395.10 29.03
8/21/2010 1.31 4401.00 4395.10 29.01
8/21/2010 1.31 4401.00 4395.10 29.00
8/22/2010 1.31 4401.00 4395.10 28.99
8/22/2010 1.31 4401.00 4395.10 28.98
8/23/2010 1.31 4401.00 4395.10 28.97
8/23/2010 1.31 4401.00 4395.10 28.96
8/24/2010 1.32 4401.10 4395.20 28.94
8/25/2010 1.32 4401.10 4395.20 28.93
8/25/2010 1.32 4401.10 4395.20 28.92
8/26/2010 1.32 4401.10 4395.20 28.91
8/26/2010 1.32 4401.10 4395.20 28.90
8/27/2010 1.32 4401.10 4395.20 28.89
8/27/2010 1.32 4401.10 4395.30 28.88
8/28/2010 1.33 4401.10 4395.30 28.86
8/28/2010 1.33 4401.10 4395.30 28.85
8/29/2010 1.33 4401.20 4395.30 28.84
8/30/2010 1.33 4401.20 4395.30 28.83
8/30/2010 1.33 4401.20 4395.30 28.82
8/31/2010 1.33 4401.20 4395.30 28.81
8/31/2010 1.34 4401.20 4395.40 28.79
9/1/2010 1.34 4401.20 4395.40 28.78
9/1/2010 1.34 4401.20 4395.40 28.77
9/2/2010 1.34 4401.20 4395.40 28.76
9/2/2010 1.34 4401.30 4395.40 28.75
9/3/2010 1.34 4401.30 4395.40 28.74
9/4/2010 1.34 4401.30 4395.40 28.72
9/4/2010 1.35 4401.30 4395.50 28.71
9/5/2010 1.35 4401.30 4395.50 28.70
9/5/2010 1.35 4401.30 4395.50 28.69
9/6/2010 1.35 4401.30 4395.50 28.68
9/6/2010 1.35 4401.30 4395.50 28.67
9/7/2010 1.35 4401.30 4395.50 28.65
9/7/2010 1.36 4401.40 4395.50 28.64
9/8/2010 1.36 4401.40 4395.60 28.63
9/9/2010 1.36 4401.40 4395.60 28.62
9/9/2010 1.36 4401.40 4395.60 28.61


9/10/2010 1.36 4401.40 4395.60 28.60
9/10/2010 1.36 4401.40 4395.60 28.58
9/11/2010 1.36 4401.40 4395.60 28.57
9/11/2010 1.37 4401.40 4395.70 28.56
9/12/2010 1.37 4401.50 4395.70 28.55
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
9/12/2010 1.37 4401.50 4395.70 28.54
9/13/2010 1.37 4401.50 4395.70 28.53
9/14/2010 1.37 4401.50 4395.70 28.51
9/14/2010 1.37 4401.50 4395.70 28.50
9/15/2010 1.37 4401.50 4395.70 28.49
9/15/2010 1.38 4401.50 4395.80 28.48
9/16/2010 1.38 4401.50 4395.80 28.47
9/16/2010 1.38 4401.50 4395.80 28.46
9/17/2010 1.38 4401.60 4395.80 28.44
9/17/2010 1.38 4401.60 4395.80 28.43
9/18/2010 1.38 4401.60 4395.80 28.42
9/19/2010 1.39 4401.60 4395.80 28.41
9/19/2010 1.39 4401.60 4395.90 28.40
9/20/2010 1.39 4401.60 4395.90 28.39
9/20/2010 1.39 4401.60 4395.90 28.37
9/21/2010 1.39 4401.60 4395.90 28.36
9/21/2010 1.39 4401.60 4395.90 28.35
9/22/2010 1.39 4401.70 4395.90 28.34
9/22/2010 1.40 4401.70 4395.90 28.33
9/23/2010 1.40 4401.70 4396.00 28.32
9/24/2010 1.40 4401.70 4396.00 28.30
9/24/2010 1.40 4401.70 4396.00 28.29
9/25/2010 1.40 4401.70 4396.00 28.28
9/25/2010 1.40 4401.70 4396.00 28.27
9/26/2010 1.41 4401.70 4396.00 28.26
9/26/2010 1.41 4401.80 4396.10 28.25
9/27/2010 1.41 4401.80 4396.10 28.24
9/27/2010 1.41 4401.80 4396.10 28.22
9/28/2010 1.41 4401.80 4396.10 28.21
9/29/2010 1.41 4401.80 4396.10 28.20
9/29/2010 1.41 4401.80 4396.10 28.19
9/30/2010 1.42 4401.80 4396.10 28.18
9/30/2010 1.42 4401.80 4396.20 28.17
10/1/2010 1.42 4401.80 4396.20 28.15
10/1/2010 1.42 4401.90 4396.20 28.14
10/2/2010 1.42 4401.90 4396.20 28.13
10/2/2010 1.42 4401.90 4396.20 28.11
10/3/2010 1.43 4401.90 4396.20 28.10
10/4/2010 1.43 4401.90 4396.20 28.09
10/4/2010 1.43 4401.90 4396.30 28.08
10/5/2010 1.43 4401.90 4396.30 28.06
10/5/2010 1.43 4402.00 4396.30 28.05
10/6/2010 1.43 4402.00 4396.30 28.04
10/6/2010 1.43 4402.00 4396.30 28.02
10/7/2010 1.44 4402.00 4396.30 28.01
10/7/2010 1.44 4402.00 4396.30 28.00
10/8/2010 1.44 4402.00 4396.40 27.98
10/9/2010 1.44 4402.00 4396.40 27.97
10/9/2010 1.44 4402.00 4396.40 27.96


10/10/2010 1.44 4402.10 4396.40 27.95
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
10/10/2010 1.44 4402.10 4396.40 27.93
10/11/2010 1.45 4402.10 4396.40 27.92
10/11/2010 1.45 4402.10 4396.50 27.91
10/12/2010 1.45 4402.10 4396.50 27.89
10/12/2010 1.45 4402.10 4396.50 27.88
10/13/2010 1.45 4402.10 4396.50 27.87
10/14/2010 1.45 4402.10 4396.50 27.85
10/14/2010 1.46 4402.20 4396.50 27.84
10/15/2010 1.46 4402.20 4396.50 27.83
10/15/2010 1.46 4402.20 4396.60 27.81
10/16/2010 1.46 4402.20 4396.60 27.80
10/16/2010 1.46 4402.20 4396.60 27.79
10/17/2010 1.46 4402.20 4396.60 27.78
10/17/2010 1.46 4402.20 4396.60 27.76
10/18/2010 1.47 4402.30 4396.60 27.75
10/19/2010 1.47 4402.30 4396.60 27.74
10/19/2010 1.47 4402.30 4396.70 27.72
10/20/2010 1.47 4402.30 4396.70 27.71
10/20/2010 1.47 4402.30 4396.70 27.70
10/21/2010 1.47 4402.30 4396.70 27.68
10/21/2010 1.48 4402.30 4396.70 27.67
10/22/2010 1.48 4402.30 4396.70 27.66
10/22/2010 1.48 4402.40 4396.70 27.65
10/23/2010 1.48 4402.40 4396.80 27.63
10/24/2010 1.48 4402.40 4396.80 27.62
10/24/2010 1.48 4402.40 4396.80 27.61
10/25/2010 1.48 4402.40 4396.80 27.59
10/25/2010 1.49 4402.40 4396.80 27.58
10/26/2010 1.49 4402.40 4396.80 27.57
10/26/2010 1.49 4402.40 4396.90 27.55
10/27/2010 1.49 4402.50 4396.90 27.54
10/27/2010 1.49 4402.50 4396.90 27.53
10/28/2010 1.49 4402.50 4396.90 27.52
10/29/2010 1.50 4402.50 4396.90 27.50
10/29/2010 1.50 4402.50 4396.90 27.49
10/30/2010 1.50 4402.50 4396.90 27.48
10/30/2010 1.50 4402.50 4397.00 27.46
10/31/2010 1.50 4402.50 4397.00 27.45
10/31/2010 1.50 4402.60 4397.00 27.44
11/1/2010 1.50 4402.60 4397.00 27.42
11/1/2010 1.51 4402.60 4397.00 27.41
11/2/2010 1.51 4402.60 4397.00 27.40
11/3/2010 1.51 4402.60 4397.00 27.38
11/3/2010 1.51 4402.60 4397.10 27.37
11/4/2010 1.51 4402.60 4397.10 27.35
11/4/2010 1.51 4402.70 4397.10 27.34
11/5/2010 1.51 4402.70 4397.10 27.32
11/5/2010 1.52 4402.70 4397.10 27.31
11/6/2010 1.52 4402.70 4397.10 27.29
11/6/2010 1.52 4402.70 4397.10 27.28
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
11/7/2010 1.52 4402.70 4397.20 27.26
11/8/2010 1.52 4402.80 4397.20 27.25
11/8/2010 1.52 4402.80 4397.20 27.23
11/9/2010 1.53 4402.80 4397.20 27.22
11/9/2010 1.53 4402.80 4397.20 27.20


11/10/2010 1.53 4402.80 4397.20 27.19
11/10/2010 1.53 4402.80 4397.30 27.17
11/11/2010 1.53 4402.80 4397.30 27.16
11/11/2010 1.53 4402.90 4397.30 27.14
11/12/2010 1.53 4402.90 4397.30 27.13
11/13/2010 1.54 4402.90 4397.30 27.11
11/13/2010 1.54 4402.90 4397.30 27.10
11/14/2010 1.54 4402.90 4397.30 27.08
11/14/2010 1.54 4402.90 4397.40 27.07
11/15/2010 1.54 4402.90 4397.40 27.05
11/15/2010 1.54 4403.00 4397.40 27.04
11/16/2010 1.55 4403.00 4397.40 27.02
11/16/2010 1.55 4403.00 4397.40 27.01
11/17/2010 1.55 4403.00 4397.40 26.99
11/18/2010 1.55 4403.00 4397.40 26.98
11/18/2010 1.55 4403.00 4397.50 26.97
11/19/2010 1.55 4403.00 4397.50 26.95
11/19/2010 1.55 4403.10 4397.50 26.94
11/20/2010 1.56 4403.10 4397.50 26.92
11/20/2010 1.56 4403.10 4397.50 26.91
11/21/2010 1.56 4403.10 4397.50 26.89
11/21/2010 1.56 4403.10 4397.50 26.88
11/22/2010 1.56 4403.10 4397.60 26.86
11/23/2010 1.56 4403.20 4397.60 26.85
11/23/2010 1.57 4403.20 4397.60 26.83
11/24/2010 1.57 4403.20 4397.60 26.82
11/24/2010 1.57 4403.20 4397.60 26.80
11/25/2010 1.57 4403.20 4397.60 26.79
11/25/2010 1.57 4403.20 4397.70 26.77
11/26/2010 1.57 4403.20 4397.70 26.76
11/26/2010 1.57 4403.30 4397.70 26.74
11/27/2010 1.58 4403.30 4397.70 26.73
11/28/2010 1.58 4403.30 4397.70 26.71
11/28/2010 1.58 4403.30 4397.70 26.70
11/29/2010 1.58 4403.30 4397.70 26.68
11/29/2010 1.58 4403.30 4397.80 26.67
11/30/2010 1.58 4403.30 4397.80 26.66
11/30/2010 1.58 4403.40 4397.80 26.64
12/1/2010 1.59 4403.40 4397.80 26.63
12/1/2010 1.59 4403.40 4397.80 26.61
12/2/2010 1.59 4403.40 4397.80 26.59
12/3/2010 1.59 4403.40 4397.80 26.58
12/3/2010 1.59 4403.40 4397.90 26.56
12/4/2010 1.59 4403.50 4397.90 26.54
12/4/2010 1.60 4403.50 4397.90 26.52
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
12/5/2010 1.60 4403.50 4397.90 26.51
12/5/2010 1.60 4403.50 4397.90 26.49
12/6/2010 1.60 4403.50 4397.90 26.47
12/6/2010 1.60 4403.50 4397.90 26.46
12/7/2010 1.60 4403.60 4398.00 26.44
12/8/2010 1.60 4403.60 4398.00 26.42
12/8/2010 1.61 4403.60 4398.00 26.41
12/9/2010 1.61 4403.60 4398.00 26.39
12/9/2010 1.61 4403.60 4398.00 26.37


12/10/2010 1.61 4403.60 4398.00 26.36
12/10/2010 1.61 4403.70 4398.00 26.34
12/11/2010 1.61 4403.70 4398.10 26.32
12/11/2010 1.62 4403.70 4398.10 26.31
12/12/2010 1.62 4403.70 4398.10 26.29
12/13/2010 1.62 4403.70 4398.10 26.27
12/13/2010 1.62 4403.70 4398.10 26.26
12/14/2010 1.62 4403.80 4398.10 26.24
12/14/2010 1.62 4403.80 4398.20 26.22
12/15/2010 1.62 4403.80 4398.20 26.21
12/15/2010 1.63 4403.80 4398.20 26.19
12/16/2010 1.63 4403.80 4398.20 26.17
12/16/2010 1.63 4403.80 4398.20 26.16
12/17/2010 1.63 4403.90 4398.20 26.14
12/18/2010 1.63 4403.90 4398.20 26.12
12/18/2010 1.63 4403.90 4398.30 26.10
12/19/2010 1.64 4403.90 4398.30 26.09
12/19/2010 1.64 4403.90 4398.30 26.07
12/20/2010 1.64 4403.90 4398.30 26.05
12/20/2010 1.64 4404.00 4398.30 26.04
12/21/2010 1.64 4404.00 4398.30 26.02
12/21/2010 1.64 4404.00 4398.30 26.00
12/22/2010 1.64 4404.00 4398.40 25.99
12/23/2010 1.65 4404.00 4398.40 25.97
12/23/2010 1.65 4404.00 4398.40 25.95
12/24/2010 1.65 4404.10 4398.40 25.94
12/24/2010 1.65 4404.10 4398.40 25.92
12/25/2010 1.65 4404.10 4398.40 25.90
12/25/2010 1.65 4404.10 4398.40 25.89
12/26/2010 1.65 4404.10 4398.50 25.87
12/26/2010 1.66 4404.10 4398.50 25.85
12/27/2010 1.66 4404.20 4398.50 25.84
12/28/2010 1.66 4404.20 4398.50 25.82
12/28/2010 1.66 4404.20 4398.50 25.80
12/29/2010 1.66 4404.20 4398.50 25.79
12/29/2010 1.66 4404.20 4398.60 25.77
12/30/2010 1.67 4404.20 4398.60 25.75
12/30/2010 1.67 4404.30 4398.60 25.74
12/31/2010 1.67 4404.30 4398.60 25.72
12/31/2010 1.67 4404.30 4398.60 25.70


1/1/2011 1.67 4404.30 4398.60 25.69
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
1/2/2011 1.67 4404.30 4398.60 25.67
1/2/2011 1.67 4404.40 4398.70 25.65
1/3/2011 1.68 4404.40 4398.70 25.63
1/3/2011 1.68 4404.40 4398.70 25.61
1/4/2011 1.68 4404.40 4398.70 25.60
1/4/2011 1.68 4404.40 4398.70 25.58
1/5/2011 1.68 4404.40 4398.70 25.56
1/5/2011 1.68 4404.50 4398.70 25.54
1/6/2011 1.69 4404.50 4398.80 25.52
1/7/2011 1.69 4404.50 4398.80 25.51
1/7/2011 1.69 4404.50 4398.80 25.49
1/8/2011 1.69 4404.50 4398.80 25.47
1/8/2011 1.69 4404.50 4398.80 25.45
1/9/2011 1.69 4404.60 4398.80 25.43
1/9/2011 1.69 4404.60 4398.80 25.42


1/10/2011 1.70 4404.60 4398.90 25.40
1/10/2011 1.70 4404.60 4398.90 25.38
1/11/2011 1.70 4404.60 4398.90 25.36
1/12/2011 1.70 4404.70 4398.90 25.35
1/12/2011 1.70 4404.70 4398.90 25.33
1/13/2011 1.70 4404.70 4398.90 25.31
1/13/2011 1.71 4404.70 4399.00 25.29
1/14/2011 1.71 4404.70 4399.00 25.27
1/14/2011 1.71 4404.70 4399.00 25.26
1/15/2011 1.71 4404.80 4399.00 25.24
1/15/2011 1.71 4404.80 4399.00 25.22
1/16/2011 1.71 4404.80 4399.00 25.20
1/17/2011 1.71 4404.80 4399.00 25.18
1/17/2011 1.72 4404.80 4399.10 25.17
1/18/2011 1.72 4404.90 4399.10 25.15
1/18/2011 1.72 4404.90 4399.10 25.13
1/19/2011 1.72 4404.90 4399.10 25.11
1/19/2011 1.72 4404.90 4399.10 25.10
1/20/2011 1.72 4404.90 4399.10 25.08
1/20/2011 1.72 4404.90 4399.10 25.06
1/21/2011 1.73 4405.00 4399.20 25.04
1/22/2011 1.73 4405.00 4399.20 25.02
1/22/2011 1.73 4405.00 4399.20 25.01
1/23/2011 1.73 4405.00 4399.20 24.99
1/23/2011 1.73 4405.00 4399.20 24.97
1/24/2011 1.73 4405.00 4399.20 24.95
1/24/2011 1.74 4405.10 4399.20 24.93
1/25/2011 1.74 4405.10 4399.30 24.92
1/25/2011 1.74 4405.10 4399.30 24.90
1/26/2011 1.74 4405.10 4399.30 24.88
1/27/2011 1.74 4405.10 4399.30 24.86
1/27/2011 1.74 4405.20 4399.30 24.84
1/28/2011 1.74 4405.20 4399.30 24.83
1/28/2011 1.75 4405.20 4399.40 24.81
1/29/2011 1.75 4405.20 4399.40 24.79


23 of 51







Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
1/29/2011 1.75 4405.20 4399.40 24.77
1/30/2011 1.75 4405.20 4399.40 24.76
1/30/2011 1.75 4405.30 4399.40 24.74
1/31/2011 1.75 4405.30 4399.40 24.72
2/1/2011 1.76 4405.30 4399.40 24.70
2/1/2011 1.76 4405.30 4399.50 24.68
2/2/2011 1.76 4405.30 4399.50 24.67
2/2/2011 1.76 4405.40 4399.50 24.65
2/3/2011 1.76 4405.40 4399.50 24.63
2/3/2011 1.76 4405.40 4399.50 24.61
2/4/2011 1.76 4405.40 4399.50 24.59
2/4/2011 1.77 4405.40 4399.50 24.58
2/5/2011 1.77 4405.40 4399.60 24.56
2/6/2011 1.77 4405.50 4399.60 24.54
2/6/2011 1.77 4405.50 4399.60 24.52
2/7/2011 1.77 4405.50 4399.60 24.50
2/7/2011 1.77 4405.50 4399.60 24.49
2/8/2011 1.77 4405.50 4399.60 24.47
2/8/2011 1.78 4405.60 4399.60 24.45
2/9/2011 1.78 4405.60 4399.70 24.43
2/9/2011 1.78 4405.60 4399.70 24.41


2/10/2011 1.78 4405.60 4399.70 24.40
2/11/2011 1.78 4405.60 4399.70 24.38
2/11/2011 1.78 4405.60 4399.70 24.36
2/12/2011 1.79 4405.70 4399.70 24.34
2/12/2011 1.79 4405.70 4399.80 24.32
2/13/2011 1.79 4405.70 4399.80 24.31
2/13/2011 1.79 4405.70 4399.80 24.29
2/14/2011 1.79 4405.70 4399.80 24.27
2/14/2011 1.79 4405.70 4399.80 24.25
2/15/2011 1.79 4405.80 4399.80 24.23
2/16/2011 1.80 4405.80 4399.80 24.22
2/16/2011 1.80 4405.80 4399.90 24.20
2/17/2011 1.80 4405.80 4399.90 24.18
2/17/2011 1.80 4405.80 4399.90 24.16
2/18/2011 1.80 4405.90 4399.90 24.14
2/18/2011 1.80 4405.90 4399.90 24.13
2/19/2011 1.81 4405.90 4399.90 24.11
2/19/2011 1.81 4405.90 4399.90 24.09
2/20/2011 1.81 4405.90 4400.00 24.07
2/21/2011 1.81 4405.90 4400.00 24.05
2/21/2011 1.81 4406.00 4400.00 24.04
2/22/2011 1.81 4406.00 4400.00 24.02
2/22/2011 1.81 4406.00 4400.00 24.00
2/23/2011 1.82 4406.00 4400.00 23.98
2/23/2011 1.82 4406.00 4400.00 23.96
2/24/2011 1.82 4406.10 4400.00 23.95
2/24/2011 1.82 4406.10 4400.10 23.93
2/25/2011 1.82 4406.10 4400.10 23.91
2/26/2011 1.82 4406.10 4400.10 23.89
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
2/26/2011 1.83 4406.10 4400.10 23.87
2/27/2011 1.83 4406.10 4400.10 23.86
2/27/2011 1.83 4406.20 4400.10 23.84
2/28/2011 1.83 4406.20 4400.10 23.82
2/28/2011 1.83 4406.20 4400.10 23.80
3/1/2011 1.83 4406.20 4400.20 23.78
3/1/2011 1.83 4406.20 4400.20 23.77
3/2/2011 1.84 4406.30 4400.20 23.75
3/3/2011 1.84 4406.30 4400.20 23.73
3/3/2011 1.84 4406.30 4400.20 23.71
3/4/2011 1.84 4406.30 4400.20 23.69
3/4/2011 1.84 4406.30 4400.20 23.67
3/5/2011 1.84 4406.30 4400.20 23.65
3/5/2011 1.84 4406.40 4400.20 23.64
3/6/2011 1.85 4406.40 4400.30 23.62
3/6/2011 1.85 4406.40 4400.30 23.60
3/7/2011 1.85 4406.40 4400.30 23.58
3/8/2011 1.85 4406.40 4400.30 23.56
3/8/2011 1.85 4406.50 4400.30 23.54
3/9/2011 1.85 4406.50 4400.30 23.52
3/9/2011 1.86 4406.50 4400.30 23.51


3/10/2011 1.86 4406.50 4400.30 23.49
3/10/2011 1.86 4406.50 4400.40 23.47
3/11/2011 1.86 4406.60 4400.40 23.45
3/11/2011 1.86 4406.60 4400.40 23.43
3/12/2011 1.86 4406.60 4400.40 23.41
3/13/2011 1.86 4406.60 4400.40 23.39
3/13/2011 1.87 4406.60 4400.40 23.37
3/14/2011 1.87 4406.60 4400.40 23.36
3/14/2011 1.87 4406.70 4400.40 23.34
3/15/2011 1.87 4406.70 4400.40 23.32
3/15/2011 1.87 4406.70 4400.50 23.30
3/16/2011 1.87 4406.70 4400.50 23.28
3/16/2011 1.88 4406.70 4400.50 23.26
3/17/2011 1.88 4406.80 4400.50 23.24
3/18/2011 1.88 4406.80 4400.50 23.23
3/18/2011 1.88 4406.80 4400.50 23.21
3/19/2011 1.88 4406.80 4400.50 23.19
3/19/2011 1.88 4406.80 4400.50 23.17
3/20/2011 1.88 4406.80 4400.50 23.15
3/20/2011 1.89 4406.90 4400.60 23.13
3/21/2011 1.89 4406.90 4400.60 23.11
3/21/2011 1.89 4406.90 4400.60 23.10
3/22/2011 1.89 4406.90 4400.60 23.08
3/23/2011 1.89 4406.90 4400.60 23.06
3/23/2011 1.89 4407.00 4400.60 23.04
3/24/2011 1.90 4407.00 4400.60 23.02
3/24/2011 1.90 4407.00 4400.60 23.00
3/25/2011 1.90 4407.00 4400.70 22.98
3/25/2011 1.90 4407.00 4400.70 22.97
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
3/26/2011 1.90 4407.10 4400.70 22.95
3/26/2011 1.90 4407.10 4400.70 22.93
3/27/2011 1.90 4407.10 4400.70 22.91
3/28/2011 1.91 4407.10 4400.70 22.89
3/28/2011 1.91 4407.10 4400.70 22.87
3/29/2011 1.91 4407.10 4400.70 22.85
3/29/2011 1.91 4407.20 4400.70 22.84
3/30/2011 1.91 4407.20 4400.80 22.82
3/30/2011 1.91 4407.20 4400.80 22.80
3/31/2011 1.91 4407.20 4400.80 22.78
3/31/2011 1.92 4407.20 4400.80 22.76
4/1/2011 1.92 4407.30 4400.80 22.74
4/2/2011 1.92 4407.30 4400.80 22.73
4/2/2011 1.92 4407.30 4400.80 22.71
4/3/2011 1.92 4407.30 4400.80 22.69
4/3/2011 1.92 4407.30 4400.80 22.68
4/4/2011 1.93 4407.30 4400.90 22.66
4/4/2011 1.93 4407.40 4400.90 22.64
4/5/2011 1.93 4407.40 4400.90 22.63
4/5/2011 1.93 4407.40 4400.90 22.61
4/6/2011 1.93 4407.40 4400.90 22.59
4/7/2011 1.93 4407.40 4400.90 22.58
4/7/2011 1.93 4407.40 4400.90 22.56
4/8/2011 1.94 4407.50 4400.90 22.54
4/8/2011 1.94 4407.50 4401.00 22.53
4/9/2011 1.94 4407.50 4401.00 22.51
4/9/2011 1.94 4407.50 4401.00 22.50


4/10/2011 1.94 4407.50 4401.00 22.48
4/10/2011 1.94 4407.50 4401.00 22.46
4/11/2011 1.95 4407.60 4401.00 22.45
4/12/2011 1.95 4407.60 4401.00 22.43
4/12/2011 1.95 4407.60 4401.00 22.41
4/13/2011 1.95 4407.60 4401.00 22.40
4/13/2011 1.95 4407.60 4401.10 22.38
4/14/2011 1.95 4407.60 4401.10 22.36
4/14/2011 1.95 4407.70 4401.10 22.35
4/15/2011 1.96 4407.70 4401.10 22.33
4/15/2011 1.96 4407.70 4401.10 22.31
4/16/2011 1.96 4407.70 4401.10 22.30
4/17/2011 1.96 4407.70 4401.10 22.28
4/17/2011 1.96 4407.70 4401.10 22.26
4/18/2011 1.96 4407.80 4401.20 22.25
4/18/2011 1.97 4407.80 4401.20 22.23
4/19/2011 1.97 4407.80 4401.20 22.21
4/19/2011 1.97 4407.80 4401.20 22.20
4/20/2011 1.97 4407.80 4401.20 22.18
4/20/2011 1.97 4407.80 4401.20 22.16
4/21/2011 1.97 4407.90 4401.20 22.15
4/22/2011 1.97 4407.90 4401.20 22.13
4/22/2011 1.98 4407.90 4401.20 22.12
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
4/23/2011 1.98 4407.90 4401.30 22.10
4/23/2011 1.98 4407.90 4401.30 22.08
4/24/2011 1.98 4407.90 4401.30 22.07
4/24/2011 1.98 4408.00 4401.30 22.05
4/25/2011 1.98 4408.00 4401.30 22.03
4/25/2011 1.98 4408.00 4401.30 22.02
4/26/2011 1.99 4408.00 4401.30 22.00
4/27/2011 1.99 4408.00 4401.30 21.98
4/27/2011 1.99 4408.00 4401.30 21.97
4/28/2011 1.99 4408.00 4401.40 21.95
4/28/2011 1.99 4408.10 4401.40 21.93
4/29/2011 1.99 4408.10 4401.40 21.92
4/29/2011 2.00 4408.10 4401.40 21.90
4/30/2011 2.00 4408.10 4401.40 21.88
4/30/2011 2.00 4408.10 4401.40 21.87
5/1/2011 2.00 4408.10 4401.40 21.85
5/2/2011 2.00 4408.20 4401.40 21.84
5/2/2011 2.00 4408.20 4401.50 21.82
5/3/2011 2.00 4408.20 4401.50 21.80
5/3/2011 2.01 4408.20 4401.50 21.79
5/4/2011 2.01 4408.20 4401.50 21.77
5/4/2011 2.01 4408.20 4401.50 21.76
5/5/2011 2.01 4408.30 4401.50 21.74
5/5/2011 2.01 4408.30 4401.50 21.72
5/6/2011 2.01 4408.30 4401.50 21.71
5/7/2011 2.02 4408.30 4401.50 21.69
5/7/2011 2.02 4408.30 4401.60 21.68
5/8/2011 2.02 4408.30 4401.60 21.66
5/8/2011 2.02 4408.40 4401.60 21.65
5/9/2011 2.02 4408.40 4401.60 21.63
5/9/2011 2.02 4408.40 4401.60 21.61


5/10/2011 2.02 4408.40 4401.60 21.60
5/10/2011 2.03 4408.40 4401.60 21.58
5/11/2011 2.03 4408.40 4401.60 21.57
5/12/2011 2.03 4408.50 4401.60 21.55
5/12/2011 2.03 4408.50 4401.70 21.53
5/13/2011 2.03 4408.50 4401.70 21.52
5/13/2011 2.03 4408.50 4401.70 21.50
5/14/2011 2.04 4408.50 4401.70 21.49
5/14/2011 2.04 4408.50 4401.70 21.47
5/15/2011 2.04 4408.50 4401.70 21.46
5/15/2011 2.04 4408.60 4401.70 21.44
5/16/2011 2.04 4408.60 4401.70 21.42
5/17/2011 2.04 4408.60 4401.80 21.41
5/17/2011 2.04 4408.60 4401.80 21.39
5/18/2011 2.05 4408.60 4401.80 21.38
5/18/2011 2.05 4408.60 4401.80 21.36
5/19/2011 2.05 4408.70 4401.80 21.34
5/19/2011 2.05 4408.70 4401.80 21.33
5/20/2011 2.05 4408.70 4401.80 21.31
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
5/20/2011 2.05 4408.70 4401.80 21.30
5/21/2011 2.05 4408.70 4401.80 21.28
5/22/2011 2.06 4408.70 4401.90 21.27
5/22/2011 2.06 4408.80 4401.90 21.25
5/23/2011 2.06 4408.80 4401.90 21.23
5/23/2011 2.06 4408.80 4401.90 21.22
5/24/2011 2.06 4408.80 4401.90 21.20
5/24/2011 2.06 4408.80 4401.90 21.19
5/25/2011 2.07 4408.80 4401.90 21.17
5/25/2011 2.07 4408.80 4401.90 21.15
5/26/2011 2.07 4408.90 4402.00 21.14
5/27/2011 2.07 4408.90 4402.00 21.12
5/27/2011 2.07 4408.90 4402.00 21.11
5/28/2011 2.07 4408.90 4402.00 21.09
5/28/2011 2.07 4408.90 4402.00 21.08
5/29/2011 2.08 4408.90 4402.00 21.06
5/29/2011 2.08 4409.00 4402.00 21.04
5/30/2011 2.08 4409.00 4402.00 21.03
5/30/2011 2.08 4409.00 4402.00 21.01
5/31/2011 2.08 4409.00 4402.10 21.00
6/1/2011 2.08 4409.00 4402.10 20.98
6/1/2011 2.09 4409.00 4402.10 20.97
6/2/2011 2.09 4409.00 4402.10 20.95
6/2/2011 2.09 4409.10 4402.10 20.94
6/3/2011 2.09 4409.10 4402.10 20.93
6/3/2011 2.09 4409.10 4402.10 20.91
6/4/2011 2.09 4409.10 4402.10 20.90
6/4/2011 2.09 4409.10 4402.10 20.88
6/5/2011 2.10 4409.10 4402.20 20.87
6/6/2011 2.10 4409.10 4402.20 20.86
6/6/2011 2.10 4409.20 4402.20 20.84
6/7/2011 2.10 4409.20 4402.20 20.83
6/7/2011 2.10 4409.20 4402.20 20.82
6/8/2011 2.10 4409.20 4402.20 20.80
6/8/2011 2.11 4409.20 4402.20 20.79
6/9/2011 2.11 4409.20 4402.20 20.77
6/9/2011 2.11 4409.20 4402.30 20.76


6/10/2011 2.11 4409.30 4402.30 20.75
6/11/2011 2.11 4409.30 4402.30 20.73
6/11/2011 2.11 4409.30 4402.30 20.72
6/12/2011 2.11 4409.30 4402.30 20.71
6/12/2011 2.12 4409.30 4402.30 20.69
6/13/2011 2.12 4409.30 4402.30 20.68
6/13/2011 2.12 4409.30 4402.30 20.67
6/14/2011 2.12 4409.30 4402.30 20.65
6/14/2011 2.12 4409.40 4402.40 20.64
6/15/2011 2.12 4409.40 4402.40 20.62
6/16/2011 2.12 4409.40 4402.40 20.61
6/16/2011 2.13 4409.40 4402.40 20.60
6/17/2011 2.13 4409.40 4402.40 20.58
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
6/17/2011 2.13 4409.40 4402.40 20.57
6/18/2011 2.13 4409.40 4402.40 20.56
6/18/2011 2.13 4409.50 4402.40 20.54
6/19/2011 2.13 4409.50 4402.50 20.53
6/19/2011 2.14 4409.50 4402.50 20.52
6/20/2011 2.14 4409.50 4402.50 20.50
6/21/2011 2.14 4409.50 4402.50 20.49
6/21/2011 2.14 4409.50 4402.50 20.47
6/22/2011 2.14 4409.50 4402.50 20.46
6/22/2011 2.14 4409.60 4402.50 20.45
6/23/2011 2.14 4409.60 4402.50 20.43
6/23/2011 2.15 4409.60 4402.50 20.42
6/24/2011 2.15 4409.60 4402.60 20.41
6/24/2011 2.15 4409.60 4402.60 20.39
6/25/2011 2.15 4409.60 4402.60 20.38
6/26/2011 2.15 4409.60 4402.60 20.36
6/26/2011 2.15 4409.60 4402.60 20.35
6/27/2011 2.16 4409.70 4402.60 20.34
6/27/2011 2.16 4409.70 4402.60 20.32
6/28/2011 2.16 4409.70 4402.60 20.31
6/28/2011 2.16 4409.70 4402.60 20.30
6/29/2011 2.16 4409.70 4402.70 20.28
6/29/2011 2.16 4409.70 4402.70 20.27
6/30/2011 2.16 4409.70 4402.70 20.26
7/1/2011 2.17 4409.80 4402.70 20.24
7/1/2011 2.17 4409.80 4402.70 20.23
7/2/2011 2.17 4409.80 4402.70 20.22
7/2/2011 2.17 4409.80 4402.70 20.21
7/3/2011 2.17 4409.80 4402.70 20.20
7/3/2011 2.17 4409.80 4402.80 20.20
7/4/2011 2.17 4409.80 4402.80 20.19
7/4/2011 2.18 4409.80 4402.80 20.18
7/5/2011 2.18 4409.80 4402.80 20.17
7/6/2011 2.18 4409.80 4402.80 20.16
7/6/2011 2.18 4409.90 4402.80 20.15
7/7/2011 2.18 4409.90 4402.80 20.14
7/7/2011 2.18 4409.90 4402.80 20.13
7/8/2011 2.19 4409.90 4402.80 20.12
7/8/2011 2.19 4409.90 4402.90 20.11
7/9/2011 2.19 4409.90 4402.90 20.10
7/9/2011 2.19 4409.90 4402.90 20.09


7/10/2011 2.19 4409.90 4402.90 20.08
7/11/2011 2.19 4409.90 4402.90 20.07
7/11/2011 2.19 4409.90 4402.90 20.06
7/12/2011 2.20 4409.90 4402.90 20.05
7/12/2011 2.20 4410.00 4402.90 20.04
7/13/2011 2.20 4410.00 4402.90 20.04
7/13/2011 2.20 4410.00 4403.00 20.03
7/14/2011 2.20 4410.00 4403.00 20.02
7/14/2011 2.20 4410.00 4403.00 20.01
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
7/15/2011 2.21 4410.00 4403.00 20.00
7/16/2011 2.21 4410.00 4403.00 19.99
7/16/2011 2.21 4410.00 4403.00 19.98
7/17/2011 2.21 4410.00 4403.00 19.97
7/17/2011 2.21 4410.00 4403.00 19.97
7/18/2011 2.21 4410.00 4403.10 19.96
7/18/2011 2.21 4410.10 4403.10 19.95
7/19/2011 2.22 4410.10 4403.10 19.94
7/19/2011 2.22 4410.10 4403.10 19.93
7/20/2011 2.22 4410.10 4403.10 19.92
7/21/2011 2.22 4410.10 4403.10 19.92
7/21/2011 2.22 4410.10 4403.10 19.91
7/22/2011 2.22 4410.10 4403.10 19.90
7/22/2011 2.23 4410.10 4403.10 19.89
7/23/2011 2.23 4410.10 4403.20 19.88
7/23/2011 2.23 4410.10 4403.20 19.87
7/24/2011 2.23 4410.10 4403.20 19.87
7/24/2011 2.23 4410.10 4403.20 19.86
7/25/2011 2.23 4410.20 4403.20 19.85
7/26/2011 2.23 4410.20 4403.20 19.84
7/26/2011 2.24 4410.20 4403.20 19.83
7/27/2011 2.24 4410.20 4403.20 19.83
7/27/2011 2.24 4410.20 4403.30 19.82
7/28/2011 2.24 4410.20 4403.30 19.81
7/28/2011 2.24 4410.20 4403.30 19.80
7/29/2011 2.24 4410.20 4403.30 19.79
7/29/2011 2.24 4410.20 4403.30 19.78
7/30/2011 2.25 4410.20 4403.30 19.78
7/31/2011 2.25 4410.20 4403.30 19.77
7/31/2011 2.25 4410.20 4403.30 19.76
8/1/2011 2.25 4410.20 4403.30 19.75
8/1/2011 2.25 4410.30 4403.40 19.74
8/2/2011 2.25 4410.30 4403.40 19.73
8/2/2011 2.26 4410.30 4403.40 19.73
8/3/2011 2.26 4410.30 4403.40 19.72
8/3/2011 2.26 4410.30 4403.40 19.71
8/4/2011 2.26 4410.30 4403.40 19.70
8/5/2011 2.26 4410.30 4403.40 19.69
8/5/2011 2.26 4410.30 4403.40 19.68
8/6/2011 2.26 4410.30 4403.40 19.68
8/6/2011 2.27 4410.30 4403.50 19.67
8/7/2011 2.27 4410.30 4403.50 19.66
8/7/2011 2.27 4410.30 4403.50 19.65
8/8/2011 2.27 4410.40 4403.50 19.64
8/8/2011 2.27 4410.40 4403.50 19.63
8/9/2011 2.27 4410.40 4403.50 19.63


8/10/2011 2.28 4410.40 4403.50 19.62
8/10/2011 2.28 4410.40 4403.50 19.61
8/11/2011 2.28 4410.40 4403.60 19.60
8/11/2011 2.28 4410.40 4403.60 19.59
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
8/12/2011 2.28 4410.40 4403.60 19.58
8/12/2011 2.28 4410.40 4403.60 19.58
8/13/2011 2.28 4410.40 4403.60 19.57
8/13/2011 2.29 4410.40 4403.60 19.56
8/14/2011 2.29 4410.40 4403.60 19.55
8/15/2011 2.29 4410.50 4403.60 19.54
8/15/2011 2.29 4410.50 4403.60 19.53
8/16/2011 2.29 4410.50 4403.70 19.53
8/16/2011 2.29 4410.50 4403.70 19.52
8/17/2011 2.30 4410.50 4403.70 19.51
8/17/2011 2.30 4410.50 4403.70 19.50
8/18/2011 2.30 4410.50 4403.70 19.49
8/18/2011 2.30 4410.50 4403.70 19.48
8/19/2011 2.30 4410.50 4403.70 19.48
8/20/2011 2.30 4410.50 4403.70 19.47
8/20/2011 2.30 4410.50 4403.80 19.46
8/21/2011 2.31 4410.50 4403.80 19.45
8/21/2011 2.31 4410.60 4403.80 19.44
8/22/2011 2.31 4410.60 4403.80 19.43
8/22/2011 2.31 4410.60 4403.80 19.43
8/23/2011 2.31 4410.60 4403.80 19.42
8/23/2011 2.31 4410.60 4403.80 19.41
8/24/2011 2.31 4410.60 4403.80 19.40
8/25/2011 2.32 4410.60 4403.80 19.39
8/25/2011 2.32 4410.60 4403.90 19.38
8/26/2011 2.32 4410.60 4403.90 19.38
8/26/2011 2.32 4410.60 4403.90 19.37
8/27/2011 2.32 4410.60 4403.90 19.36
8/27/2011 2.32 4410.60 4403.90 19.35
8/28/2011 2.33 4410.70 4403.90 19.34
8/28/2011 2.33 4410.70 4403.90 19.33
8/29/2011 2.33 4410.70 4403.90 19.33
8/30/2011 2.33 4410.70 4403.90 19.32
8/30/2011 2.33 4410.70 4404.00 19.31
8/31/2011 2.33 4410.70 4404.00 19.30
8/31/2011 2.33 4410.70 4404.00 19.29
9/1/2011 2.34 4410.70 4404.00 19.28
9/1/2011 2.34 4410.70 4404.00 19.28
9/2/2011 2.34 4410.70 4404.00 19.27
9/2/2011 2.34 4410.70 4404.00 19.26
9/3/2011 2.34 4410.70 4404.00 19.25
9/4/2011 2.34 4410.80 4404.10 19.24
9/4/2011 2.35 4410.80 4404.10 19.23
9/5/2011 2.35 4410.80 4404.10 19.23
9/5/2011 2.35 4410.80 4404.10 19.22
9/6/2011 2.35 4410.80 4404.10 19.21
9/6/2011 2.35 4410.80 4404.10 19.20
9/7/2011 2.35 4410.80 4404.10 19.19
9/7/2011 2.35 4410.80 4404.10 19.18
9/8/2011 2.36 4410.80 4404.10 19.18
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
9/9/2011 2.36 4410.80 4404.20 19.17
9/9/2011 2.36 4410.80 4404.20 19.16


9/10/2011 2.36 4410.90 4404.20 19.15
9/10/2011 2.36 4410.90 4404.20 19.14
9/11/2011 2.36 4410.90 4404.20 19.13
9/11/2011 2.37 4410.90 4404.20 19.12
9/12/2011 2.37 4410.90 4404.20 19.12
9/12/2011 2.37 4410.90 4404.20 19.11
9/13/2011 2.37 4410.90 4404.20 19.10
9/14/2011 2.37 4410.90 4404.30 19.09
9/14/2011 2.37 4410.90 4404.30 19.08
9/15/2011 2.37 4410.90 4404.30 19.07
9/15/2011 2.38 4410.90 4404.30 19.07
9/16/2011 2.38 4410.90 4404.30 19.06
9/16/2011 2.38 4411.00 4404.30 19.05
9/17/2011 2.38 4411.00 4404.30 19.04
9/17/2011 2.38 4411.00 4404.30 19.03
9/18/2011 2.38 4411.00 4404.40 19.02
9/19/2011 2.38 4411.00 4404.40 19.02
9/19/2011 2.39 4411.00 4404.40 19.01
9/20/2011 2.39 4411.00 4404.40 19.00
9/20/2011 2.39 4411.00 4404.40 18.99
9/21/2011 2.39 4411.00 4404.40 18.98
9/21/2011 2.39 4411.00 4404.40 18.97
9/22/2011 2.39 4411.00 4404.40 18.97
9/22/2011 2.40 4411.00 4404.40 18.96
9/23/2011 2.40 4411.10 4404.50 18.95
9/24/2011 2.40 4411.10 4404.50 18.94
9/24/2011 2.40 4411.10 4404.50 18.93
9/25/2011 2.40 4411.10 4404.50 18.92
9/25/2011 2.40 4411.10 4404.50 18.92
9/26/2011 2.40 4411.10 4404.50 18.91
9/26/2011 2.41 4411.10 4404.50 18.90
9/27/2011 2.41 4411.10 4404.50 18.89
9/27/2011 2.41 4411.10 4404.50 18.88
9/28/2011 2.41 4411.10 4404.60 18.87
9/29/2011 2.41 4411.10 4404.60 18.87
9/29/2011 2.41 4411.10 4404.60 18.86
9/30/2011 2.42 4411.20 4404.60 18.85
9/30/2011 2.42 4411.20 4404.60 18.84
10/1/2011 2.42 4411.20 4404.60 18.83
10/1/2011 2.42 4411.20 4404.60 18.82
10/2/2011 2.42 4411.20 4404.60 18.81
10/2/2011 2.42 4411.20 4404.70 18.80
10/3/2011 2.42 4411.20 4404.70 18.79
10/4/2011 2.43 4411.20 4404.70 18.78
10/4/2011 2.43 4411.20 4404.70 18.77
10/5/2011 2.43 4411.20 4404.70 18.76
10/5/2011 2.43 4411.20 4404.70 18.75
10/6/2011 2.43 4411.30 4404.70 18.74
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
10/6/2011 2.43 4411.30 4404.70 18.73
10/7/2011 2.44 4411.30 4404.70 18.72
10/7/2011 2.44 4411.30 4404.80 18.71
10/8/2011 2.44 4411.30 4404.80 18.70
10/9/2011 2.44 4411.30 4404.80 18.69
10/9/2011 2.44 4411.30 4404.80 18.68


10/10/2011 2.44 4411.30 4404.80 18.67
10/10/2011 2.44 4411.30 4404.80 18.66
10/11/2011 2.45 4411.30 4404.80 18.65
10/11/2011 2.45 4411.40 4404.80 18.64
10/12/2011 2.45 4411.40 4404.90 18.63
10/12/2011 2.45 4411.40 4404.90 18.62
10/13/2011 2.45 4411.40 4404.90 18.61
10/14/2011 2.45 4411.40 4404.90 18.60
10/14/2011 2.45 4411.40 4404.90 18.59
10/15/2011 2.46 4411.40 4404.90 18.58
10/15/2011 2.46 4411.40 4404.90 18.57
10/16/2011 2.46 4411.40 4404.90 18.56
10/16/2011 2.46 4411.40 4404.90 18.55
10/17/2011 2.46 4411.50 4405.00 18.54
10/17/2011 2.46 4411.50 4405.00 18.53
10/18/2011 2.47 4411.50 4405.00 18.52
10/19/2011 2.47 4411.50 4405.00 18.51
10/19/2011 2.47 4411.50 4405.00 18.50
10/20/2011 2.47 4411.50 4405.00 18.49
10/20/2011 2.47 4411.50 4405.00 18.48
10/21/2011 2.47 4411.50 4405.00 18.47
10/21/2011 2.47 4411.50 4405.00 18.46
10/22/2011 2.48 4411.50 4405.10 18.45
10/22/2011 2.48 4411.60 4405.10 18.44
10/23/2011 2.48 4411.60 4405.10 18.43
10/24/2011 2.48 4411.60 4405.10 18.42
10/24/2011 2.48 4411.60 4405.10 18.41
10/25/2011 2.48 4411.60 4405.10 18.40
10/25/2011 2.49 4411.60 4405.10 18.39
10/26/2011 2.49 4411.60 4405.10 18.38
10/26/2011 2.49 4411.60 4405.20 18.37
10/27/2011 2.49 4411.60 4405.20 18.36
10/27/2011 2.49 4411.60 4405.20 18.35
10/28/2011 2.49 4411.70 4405.20 18.34
10/29/2011 2.49 4411.70 4405.20 18.33
10/29/2011 2.50 4411.70 4405.20 18.32
10/30/2011 2.50 4411.70 4405.20 18.31
10/30/2011 2.50 4411.70 4405.20 18.30
10/31/2011 2.50 4411.70 4405.20 18.29
10/31/2011 2.50 4411.70 4405.30 18.29
11/1/2011 2.50 4411.70 4405.30 18.28
11/1/2011 2.51 4411.70 4405.30 18.26
11/2/2011 2.51 4411.70 4405.30 18.25
11/3/2011 2.51 4411.80 4405.30 18.24
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
11/3/2011 2.51 4411.80 4405.30 18.23
11/4/2011 2.51 4411.80 4405.30 18.22
11/4/2011 2.51 4411.80 4405.30 18.20
11/5/2011 2.51 4411.80 4405.40 18.19
11/5/2011 2.52 4411.80 4405.40 18.18
11/6/2011 2.52 4411.80 4405.40 18.17
11/6/2011 2.52 4411.80 4405.40 18.15
11/7/2011 2.52 4411.90 4405.40 18.14
11/8/2011 2.52 4411.90 4405.40 18.13
11/8/2011 2.52 4411.90 4405.40 18.12
11/9/2011 2.52 4411.90 4405.40 18.11
11/9/2011 2.53 4411.90 4405.40 18.09


11/10/2011 2.53 4411.90 4405.50 18.08
11/10/2011 2.53 4411.90 4405.50 18.07
11/11/2011 2.53 4411.90 4405.50 18.06
11/11/2011 2.53 4412.00 4405.50 18.05
11/12/2011 2.53 4412.00 4405.50 18.03
11/13/2011 2.54 4412.00 4405.50 18.02
11/13/2011 2.54 4412.00 4405.50 18.01
11/14/2011 2.54 4412.00 4405.50 18.00
11/14/2011 2.54 4412.00 4405.50 17.99
11/15/2011 2.54 4412.00 4405.60 17.97
11/15/2011 2.54 4412.00 4405.60 17.96
11/16/2011 2.54 4412.00 4405.60 17.95
11/16/2011 2.55 4412.10 4405.60 17.94
11/17/2011 2.55 4412.10 4405.60 17.93
11/18/2011 2.55 4412.10 4405.60 17.92
11/18/2011 2.55 4412.10 4405.60 17.90
11/19/2011 2.55 4412.10 4405.60 17.89
11/19/2011 2.55 4412.10 4405.70 17.88
11/20/2011 2.56 4412.10 4405.70 17.87
11/20/2011 2.56 4412.10 4405.70 17.86
11/21/2011 2.56 4412.20 4405.70 17.84
11/21/2011 2.56 4412.20 4405.70 17.83
11/22/2011 2.56 4412.20 4405.70 17.82
11/23/2011 2.56 4412.20 4405.70 17.81
11/23/2011 2.56 4412.20 4405.70 17.80
11/24/2011 2.57 4412.20 4405.70 17.78
11/24/2011 2.57 4412.20 4405.80 17.77
11/25/2011 2.57 4412.20 4405.80 17.76
11/25/2011 2.57 4412.30 4405.80 17.75
11/26/2011 2.57 4412.30 4405.80 17.74
11/26/2011 2.57 4412.30 4405.80 17.72
11/27/2011 2.57 4412.30 4405.80 17.71
11/28/2011 2.58 4412.30 4405.80 17.70
11/28/2011 2.58 4412.30 4405.80 17.69
11/29/2011 2.58 4412.30 4405.80 17.68
11/29/2011 2.58 4412.30 4405.90 17.66
11/30/2011 2.58 4412.30 4405.90 17.65
11/30/2011 2.58 4412.40 4405.90 17.64
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
12/1/2011 2.59 4412.40 4405.90 17.63
12/1/2011 2.59 4412.40 4405.90 17.61
12/2/2011 2.59 4412.40 4405.90 17.60
12/3/2011 2.59 4412.40 4405.90 17.59
12/3/2011 2.59 4412.40 4405.90 17.57
12/4/2011 2.59 4412.40 4406.00 17.56
12/4/2011 2.59 4412.50 4406.00 17.54
12/5/2011 2.60 4412.50 4406.00 17.53
12/5/2011 2.60 4412.50 4406.00 17.51
12/6/2011 2.60 4412.50 4406.00 17.50
12/6/2011 2.60 4412.50 4406.00 17.49
12/7/2011 2.60 4412.50 4406.00 17.47
12/8/2011 2.60 4412.50 4406.00 17.46
12/8/2011 2.61 4412.60 4406.00 17.44
12/9/2011 2.61 4412.60 4406.10 17.43
12/9/2011 2.61 4412.60 4406.10 17.42


12/10/2011 2.61 4412.60 4406.10 17.40
12/10/2011 2.61 4412.60 4406.10 17.39
12/11/2011 2.61 4412.60 4406.10 17.37
12/11/2011 2.61 4412.60 4406.10 17.36
12/12/2011 2.62 4412.70 4406.10 17.35
12/13/2011 2.62 4412.70 4406.10 17.33
12/13/2011 2.62 4412.70 4406.20 17.32
12/14/2011 2.62 4412.70 4406.20 17.30
12/14/2011 2.62 4412.70 4406.20 17.29
12/15/2011 2.62 4412.70 4406.20 17.27
12/15/2011 2.63 4412.70 4406.20 17.26
12/16/2011 2.63 4412.80 4406.20 17.25
12/16/2011 2.63 4412.80 4406.20 17.23
12/17/2011 2.63 4412.80 4406.20 17.22
12/18/2011 2.63 4412.80 4406.20 17.20
12/18/2011 2.63 4412.80 4406.30 17.19
12/19/2011 2.63 4412.80 4406.30 17.18
12/19/2011 2.64 4412.80 4406.30 17.16
12/20/2011 2.64 4412.90 4406.30 17.15
12/20/2011 2.64 4412.90 4406.30 17.13
12/21/2011 2.64 4412.90 4406.30 17.12
12/21/2011 2.64 4412.90 4406.30 17.11
12/22/2011 2.64 4412.90 4406.30 17.09
12/23/2011 2.64 4412.90 4406.30 17.08
12/23/2011 2.65 4412.90 4406.40 17.06
12/24/2011 2.65 4413.00 4406.40 17.05
12/24/2011 2.65 4413.00 4406.40 17.04
12/25/2011 2.65 4413.00 4406.40 17.02
12/25/2011 2.65 4413.00 4406.40 17.01
12/26/2011 2.65 4413.00 4406.40 16.99
12/26/2011 2.66 4413.00 4406.40 16.98
12/27/2011 2.66 4413.00 4406.40 16.96
12/28/2011 2.66 4413.00 4406.50 16.95
12/28/2011 2.66 4413.10 4406.50 16.94
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
12/29/2011 2.66 4413.10 4406.50 16.92
12/29/2011 2.66 4413.10 4406.50 16.91
12/30/2011 2.66 4413.10 4406.50 16.89
12/30/2011 2.67 4413.10 4406.50 16.88
12/31/2011 2.67 4413.10 4406.50 16.87
12/31/2011 2.67 4413.10 4406.50 16.85


1/1/2012 2.67 4413.20 4406.50 16.84
1/2/2012 2.67 4413.20 4406.60 16.82
1/2/2012 2.67 4413.20 4406.60 16.81
1/3/2012 2.68 4413.20 4406.60 16.79
1/3/2012 2.68 4413.20 4406.60 16.78
1/4/2012 2.68 4413.20 4406.60 16.76
1/4/2012 2.68 4413.30 4406.60 16.75
1/5/2012 2.68 4413.30 4406.60 16.73
1/5/2012 2.68 4413.30 4406.60 16.72
1/6/2012 2.68 4413.30 4406.70 16.70
1/7/2012 2.69 4413.30 4406.70 16.69
1/7/2012 2.69 4413.30 4406.70 16.67
1/8/2012 2.69 4413.30 4406.70 16.66
1/8/2012 2.69 4413.40 4406.70 16.64
1/9/2012 2.69 4413.40 4406.70 16.63
1/9/2012 2.69 4413.40 4406.70 16.61


1/10/2012 2.70 4413.40 4406.70 16.59
1/10/2012 2.70 4413.40 4406.70 16.58
1/11/2012 2.70 4413.40 4406.80 16.56
1/12/2012 2.70 4413.50 4406.80 16.55
1/12/2012 2.70 4413.50 4406.80 16.53
1/13/2012 2.70 4413.50 4406.80 16.52
1/13/2012 2.70 4413.50 4406.80 16.50
1/14/2012 2.71 4413.50 4406.80 16.49
1/14/2012 2.71 4413.50 4406.80 16.47
1/15/2012 2.71 4413.50 4406.80 16.46
1/15/2012 2.71 4413.60 4406.80 16.44
1/16/2012 2.71 4413.60 4406.90 16.43
1/17/2012 2.71 4413.60 4406.90 16.41
1/17/2012 2.71 4413.60 4406.90 16.40
1/18/2012 2.72 4413.60 4406.90 16.38
1/18/2012 2.72 4413.60 4406.90 16.37
1/19/2012 2.72 4413.60 4406.90 16.35
1/19/2012 2.72 4413.70 4406.90 16.34
1/20/2012 2.72 4413.70 4406.90 16.32
1/20/2012 2.72 4413.70 4407.00 16.31
1/21/2012 2.73 4413.70 4407.00 16.29
1/22/2012 2.73 4413.70 4407.00 16.28
1/22/2012 2.73 4413.70 4407.00 16.26
1/23/2012 2.73 4413.80 4407.00 16.25
1/23/2012 2.73 4413.80 4407.00 16.23
1/24/2012 2.73 4413.80 4407.00 16.22
1/24/2012 2.73 4413.80 4407.00 16.20
1/25/2012 2.74 4413.80 4407.00 16.18
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
1/25/2012 2.74 4413.80 4407.10 16.17
1/26/2012 2.74 4413.80 4407.10 16.15
1/27/2012 2.74 4413.90 4407.10 16.14
1/27/2012 2.74 4413.90 4407.10 16.12
1/28/2012 2.74 4413.90 4407.10 16.11
1/28/2012 2.75 4413.90 4407.10 16.09
1/29/2012 2.75 4413.90 4407.10 16.08
1/29/2012 2.75 4413.90 4407.10 16.06
1/30/2012 2.75 4414.00 4407.10 16.05
1/30/2012 2.75 4414.00 4407.20 16.03
1/31/2012 2.75 4414.00 4407.20 16.02
2/1/2012 2.75 4414.00 4407.20 16.00
2/1/2012 2.76 4414.00 4407.20 15.99
2/2/2012 2.76 4414.00 4407.20 15.97
2/2/2012 2.76 4414.00 4407.20 15.96
2/3/2012 2.76 4414.10 4407.20 15.94
2/3/2012 2.76 4414.10 4407.20 15.93
2/4/2012 2.76 4414.10 4407.30 15.91
2/4/2012 2.77 4414.10 4407.30 15.90
2/5/2012 2.77 4414.10 4407.30 15.88
2/6/2012 2.77 4414.10 4407.30 15.86
2/6/2012 2.77 4414.20 4407.30 15.85
2/7/2012 2.77 4414.20 4407.30 15.83
2/7/2012 2.77 4414.20 4407.30 15.82
2/8/2012 2.77 4414.20 4407.30 15.80
2/8/2012 2.78 4414.20 4407.30 15.79
2/9/2012 2.78 4414.20 4407.40 15.77
2/9/2012 2.78 4414.20 4407.40 15.76


2/10/2012 2.78 4414.30 4407.40 15.74
2/11/2012 2.78 4414.30 4407.40 15.73
2/11/2012 2.78 4414.30 4407.40 15.71
2/12/2012 2.78 4414.30 4407.40 15.70
2/12/2012 2.79 4414.30 4407.40 15.68
2/13/2012 2.79 4414.30 4407.40 15.67
2/13/2012 2.79 4414.40 4407.50 15.65
2/14/2012 2.79 4414.40 4407.50 15.63
2/14/2012 2.79 4414.40 4407.50 15.62
2/15/2012 2.79 4414.40 4407.50 15.60
2/16/2012 2.80 4414.40 4407.50 15.59
2/16/2012 2.80 4414.40 4407.50 15.57
2/17/2012 2.80 4414.40 4407.50 15.56
2/17/2012 2.80 4414.50 4407.50 15.54
2/18/2012 2.80 4414.50 4407.50 15.53
2/18/2012 2.80 4414.50 4407.60 15.51
2/19/2012 2.80 4414.50 4407.60 15.50
2/19/2012 2.81 4414.50 4407.60 15.48
2/20/2012 2.81 4414.50 4407.60 15.47
2/21/2012 2.81 4414.50 4407.60 15.45
2/21/2012 2.81 4414.60 4407.60 15.44
2/22/2012 2.81 4414.60 4407.60 15.42
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
2/22/2012 2.81 4414.60 4407.60 15.40
2/23/2012 2.82 4414.60 4407.60 15.39
2/23/2012 2.82 4414.60 4407.70 15.37
2/24/2012 2.82 4414.60 4407.70 15.36
2/24/2012 2.82 4414.70 4407.70 15.34
2/25/2012 2.82 4414.70 4407.70 15.33
2/26/2012 2.82 4414.70 4407.70 15.31
2/26/2012 2.82 4414.70 4407.70 15.30
2/27/2012 2.83 4414.70 4407.70 15.28
2/27/2012 2.83 4414.70 4407.70 15.27
2/28/2012 2.83 4414.70 4407.80 15.25
2/28/2012 2.83 4414.80 4407.80 15.24
2/29/2012 2.83 4414.80 4407.80 15.22
2/29/2012 2.83 4414.80 4407.80 15.21
3/1/2012 2.84 4414.80 4407.80 15.19
3/2/2012 2.84 4414.80 4407.80 15.17
3/2/2012 2.84 4414.80 4407.80 15.16
3/3/2012 2.84 4414.90 4407.80 15.14
3/3/2012 2.84 4414.90 4407.80 15.13
3/4/2012 2.84 4414.90 4407.90 15.11
3/4/2012 2.84 4414.90 4407.90 15.10
3/5/2012 2.85 4414.90 4407.90 15.08
3/5/2012 2.85 4414.90 4407.90 15.06
3/6/2012 2.85 4415.00 4407.90 15.05
3/7/2012 2.85 4415.00 4407.90 15.03
3/7/2012 2.85 4415.00 4407.90 15.02
3/8/2012 2.85 4415.00 4407.90 15.00
3/8/2012 2.85 4415.00 4407.90 14.98
3/9/2012 2.86 4415.00 4408.00 14.97
3/9/2012 2.86 4415.00 4408.00 14.95


3/10/2012 2.86 4415.10 4408.00 14.94
3/10/2012 2.86 4415.10 4408.00 14.92
3/11/2012 2.86 4415.10 4408.00 14.90
3/12/2012 2.86 4415.10 4408.00 14.89
3/12/2012 2.87 4415.10 4408.00 14.87
3/13/2012 2.87 4415.10 4408.00 14.86
3/13/2012 2.87 4415.20 4408.10 14.84
3/14/2012 2.87 4415.20 4408.10 14.83
3/14/2012 2.87 4415.20 4408.10 14.81
3/15/2012 2.87 4415.20 4408.10 14.79
3/15/2012 2.87 4415.20 4408.10 14.78
3/16/2012 2.88 4415.20 4408.10 14.76
3/17/2012 2.88 4415.30 4408.10 14.75
3/17/2012 2.88 4415.30 4408.10 14.73
3/18/2012 2.88 4415.30 4408.10 14.71
3/18/2012 2.88 4415.30 4408.20 14.70
3/19/2012 2.88 4415.30 4408.20 14.68
3/19/2012 2.89 4415.30 4408.20 14.67
3/20/2012 2.89 4415.30 4408.20 14.65
3/20/2012 2.89 4415.40 4408.20 14.64
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
3/21/2012 2.89 4415.40 4408.20 14.62
3/22/2012 2.89 4415.40 4408.20 14.60
3/22/2012 2.89 4415.40 4408.20 14.59
3/23/2012 2.89 4415.40 4408.30 14.57
3/23/2012 2.90 4415.40 4408.30 14.56
3/24/2012 2.90 4415.50 4408.30 14.54
3/24/2012 2.90 4415.50 4408.30 14.52
3/25/2012 2.90 4415.50 4408.30 14.51
3/25/2012 2.90 4415.50 4408.30 14.49
3/26/2012 2.90 4415.50 4408.30 14.48
3/27/2012 2.91 4415.50 4408.30 14.46
3/27/2012 2.91 4415.60 4408.30 14.45
3/28/2012 2.91 4415.60 4408.40 14.43
3/28/2012 2.91 4415.60 4408.40 14.41
3/29/2012 2.91 4415.60 4408.40 14.40
3/29/2012 2.91 4415.60 4408.40 14.38
3/30/2012 2.91 4415.60 4408.40 14.37
3/30/2012 2.92 4415.70 4408.40 14.35
3/31/2012 2.92 4415.70 4408.40 14.33
4/1/2012 2.92 4415.70 4408.40 14.32
4/1/2012 2.92 4415.70 4408.40 14.30
4/2/2012 2.92 4415.70 4408.50 14.29
4/2/2012 2.92 4415.70 4408.50 14.28
4/3/2012 2.92 4415.70 4408.50 14.26
4/3/2012 2.93 4415.80 4408.50 14.25
4/4/2012 2.93 4415.80 4408.50 14.23
4/4/2012 2.93 4415.80 4408.50 14.22
4/5/2012 2.93 4415.80 4408.50 14.21
4/6/2012 2.93 4415.80 4408.50 14.19
4/6/2012 2.93 4415.80 4408.60 14.18
4/7/2012 2.94 4415.80 4408.60 14.16
4/7/2012 2.94 4415.90 4408.60 14.15
4/8/2012 2.94 4415.90 4408.60 14.14
4/8/2012 2.94 4415.90 4408.60 14.12
4/9/2012 2.94 4415.90 4408.60 14.11
4/9/2012 2.94 4415.90 4408.60 14.09


4/10/2012 2.94 4415.90 4408.60 14.08
4/11/2012 2.95 4415.90 4408.60 14.07
4/11/2012 2.95 4415.90 4408.70 14.05
4/12/2012 2.95 4416.00 4408.70 14.04
4/12/2012 2.95 4416.00 4408.70 14.02
4/13/2012 2.95 4416.00 4408.70 14.01
4/13/2012 2.95 4416.00 4408.70 14.00
4/14/2012 2.96 4416.00 4408.70 13.98
4/14/2012 2.96 4416.00 4408.70 13.97
4/15/2012 2.96 4416.00 4408.70 13.95
4/16/2012 2.96 4416.10 4408.80 13.94
4/16/2012 2.96 4416.10 4408.80 13.93
4/17/2012 2.96 4416.10 4408.80 13.91
4/17/2012 2.96 4416.10 4408.80 13.90
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
4/18/2012 2.97 4416.10 4408.80 13.88
4/18/2012 2.97 4416.10 4408.80 13.87
4/19/2012 2.97 4416.10 4408.80 13.86
4/19/2012 2.97 4416.20 4408.80 13.84
4/20/2012 2.97 4416.20 4408.80 13.83
4/21/2012 2.97 4416.20 4408.90 13.81
4/21/2012 2.98 4416.20 4408.90 13.80
4/22/2012 2.98 4416.20 4408.90 13.79
4/22/2012 2.98 4416.20 4408.90 13.77
4/23/2012 2.98 4416.20 4408.90 13.76
4/23/2012 2.98 4416.30 4408.90 13.74
4/24/2012 2.98 4416.30 4408.90 13.73
4/24/2012 2.98 4416.30 4408.90 13.72
4/25/2012 2.99 4416.30 4408.90 13.70
4/26/2012 2.99 4416.30 4409.00 13.69
4/26/2012 2.99 4416.30 4409.00 13.67
4/27/2012 2.99 4416.30 4409.00 13.66
4/27/2012 2.99 4416.40 4409.00 13.65
4/28/2012 2.99 4416.40 4409.00 13.63
4/28/2012 2.99 4416.40 4409.00 13.62
4/29/2012 3.00 4416.40 4409.00 13.60
4/29/2012 3.00 4416.40 4409.00 13.59
4/30/2012 3.00 4416.40 4409.10 13.58
5/1/2012 3.00 4416.40 4409.10 13.56
5/1/2012 3.00 4416.50 4409.10 13.55
5/2/2012 3.00 4416.50 4409.10 13.53
5/2/2012 3.01 4416.50 4409.10 13.52
5/3/2012 3.01 4416.50 4409.10 13.51
5/3/2012 3.01 4416.50 4409.10 13.49
5/4/2012 3.01 4416.50 4409.10 13.48
5/4/2012 3.01 4416.50 4409.10 13.47
5/5/2012 3.01 4416.50 4409.20 13.45
5/6/2012 3.01 4416.60 4409.20 13.44
5/6/2012 3.02 4416.60 4409.20 13.43
5/7/2012 3.02 4416.60 4409.20 13.41
5/7/2012 3.02 4416.60 4409.20 13.40
5/8/2012 3.02 4416.60 4409.20 13.39
5/8/2012 3.02 4416.60 4409.20 13.37
5/9/2012 3.02 4416.60 4409.20 13.36
5/9/2012 3.03 4416.70 4409.20 13.35


5/10/2012 3.03 4416.70 4409.30 13.33
5/11/2012 3.03 4416.70 4409.30 13.32
5/11/2012 3.03 4416.70 4409.30 13.31
5/12/2012 3.03 4416.70 4409.30 13.29
5/12/2012 3.03 4416.70 4409.30 13.28
5/13/2012 3.03 4416.70 4409.30 13.27
5/13/2012 3.04 4416.70 4409.30 13.25
5/14/2012 3.04 4416.80 4409.30 13.24
5/14/2012 3.04 4416.80 4409.40 13.23
5/15/2012 3.04 4416.80 4409.40 13.21
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
5/16/2012 3.04 4416.80 4409.40 13.20
5/16/2012 3.04 4416.80 4409.40 13.19
5/17/2012 3.04 4416.80 4409.40 13.17
5/17/2012 3.05 4416.80 4409.40 13.16
5/18/2012 3.05 4416.90 4409.40 13.15
5/18/2012 3.05 4416.90 4409.40 13.13
5/19/2012 3.05 4416.90 4409.40 13.12
5/19/2012 3.05 4416.90 4409.50 13.11
5/20/2012 3.05 4416.90 4409.50 13.09
5/21/2012 3.06 4416.90 4409.50 13.08
5/21/2012 3.06 4416.90 4409.50 13.07
5/22/2012 3.06 4416.90 4409.50 13.05
5/22/2012 3.06 4417.00 4409.50 13.04
5/23/2012 3.06 4417.00 4409.50 13.03
5/23/2012 3.06 4417.00 4409.50 13.01
5/24/2012 3.06 4417.00 4409.60 13.00
5/24/2012 3.07 4417.00 4409.60 12.99
5/25/2012 3.07 4417.00 4409.60 12.97
5/26/2012 3.07 4417.00 4409.60 12.96
5/26/2012 3.07 4417.10 4409.60 12.95
5/27/2012 3.07 4417.10 4409.60 12.93
5/27/2012 3.07 4417.10 4409.60 12.92
5/28/2012 3.08 4417.10 4409.60 12.91
5/28/2012 3.08 4417.10 4409.60 12.89
5/29/2012 3.08 4417.10 4409.70 12.88
5/29/2012 3.08 4417.10 4409.70 12.87
5/30/2012 3.08 4417.10 4409.70 12.85
5/31/2012 3.08 4417.20 4409.70 12.84
5/31/2012 3.08 4417.20 4409.70 12.83
6/1/2012 3.09 4417.20 4409.70 12.81
6/1/2012 3.09 4417.20 4409.70 12.80
6/2/2012 3.09 4417.20 4409.70 12.79
6/2/2012 3.09 4417.20 4409.70 12.78
6/3/2012 3.09 4417.20 4409.80 12.77
6/3/2012 3.09 4417.20 4409.80 12.76
6/4/2012 3.10 4417.30 4409.80 12.74
6/5/2012 3.10 4417.30 4409.80 12.73
6/5/2012 3.10 4417.30 4409.80 12.72
6/6/2012 3.10 4417.30 4409.80 12.71
6/6/2012 3.10 4417.30 4409.80 12.70
6/7/2012 3.10 4417.30 4409.80 12.69
6/7/2012 3.10 4417.30 4409.90 12.68
6/8/2012 3.11 4417.30 4409.90 12.66
6/8/2012 3.11 4417.30 4409.90 12.65
6/9/2012 3.11 4417.40 4409.90 12.64


6/10/2012 3.11 4417.40 4409.90 12.63
6/10/2012 3.11 4417.40 4409.90 12.62
6/11/2012 3.11 4417.40 4409.90 12.61
6/11/2012 3.11 4417.40 4409.90 12.60
6/12/2012 3.12 4417.40 4409.90 12.59
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
6/12/2012 3.12 4417.40 4410.00 12.57
6/13/2012 3.12 4417.40 4410.00 12.56
6/13/2012 3.12 4417.40 4410.00 12.55
6/14/2012 3.12 4417.50 4410.00 12.54
6/15/2012 3.12 4417.50 4410.00 12.53
6/15/2012 3.13 4417.50 4410.00 12.52
6/16/2012 3.13 4417.50 4410.00 12.51
6/16/2012 3.13 4417.50 4410.00 12.49
6/17/2012 3.13 4417.50 4410.00 12.48
6/17/2012 3.13 4417.50 4410.10 12.47
6/18/2012 3.13 4417.50 4410.10 12.46
6/18/2012 3.13 4417.60 4410.10 12.45
6/19/2012 3.14 4417.60 4410.10 12.44
6/20/2012 3.14 4417.60 4410.10 12.43
6/20/2012 3.14 4417.60 4410.10 12.42
6/21/2012 3.14 4417.60 4410.10 12.40
6/21/2012 3.14 4417.60 4410.10 12.39
6/22/2012 3.14 4417.60 4410.10 12.38
6/22/2012 3.15 4417.60 4410.10 12.37
6/23/2012 3.15 4417.60 4410.20 12.36
6/23/2012 3.15 4417.70 4410.20 12.35
6/24/2012 3.15 4417.70 4410.20 12.34
6/25/2012 3.15 4417.70 4410.20 12.33
6/25/2012 3.15 4417.70 4410.20 12.31
6/26/2012 3.15 4417.70 4410.20 12.30
6/26/2012 3.16 4417.70 4410.20 12.29
6/27/2012 3.16 4417.70 4410.20 12.28
6/27/2012 3.16 4417.70 4410.20 12.27
6/28/2012 3.16 4417.70 4410.20 12.26
6/28/2012 3.16 4417.80 4410.30 12.25
6/29/2012 3.16 4417.80 4410.30 12.24
6/30/2012 3.17 4417.80 4410.30 12.22
6/30/2012 3.17 4417.80 4410.30 12.21
7/1/2012 3.17 4417.80 4410.30 12.20
7/1/2012 3.17 4417.80 4410.30 12.19
7/2/2012 3.17 4417.80 4410.30 12.19
7/2/2012 3.17 4417.80 4410.30 12.18
7/3/2012 3.17 4417.80 4410.30 12.17
7/3/2012 3.18 4417.80 4410.30 12.17
7/4/2012 3.18 4417.80 4410.40 12.16
7/5/2012 3.18 4417.90 4410.40 12.15
7/5/2012 3.18 4417.90 4410.40 12.14
7/6/2012 3.18 4417.90 4410.40 12.14
7/6/2012 3.18 4417.90 4410.40 12.13
7/7/2012 3.18 4417.90 4410.40 12.12
7/7/2012 3.19 4417.90 4410.40 12.11
7/8/2012 3.19 4417.90 4410.40 12.11
7/8/2012 3.19 4417.90 4410.40 12.10
7/9/2012 3.19 4417.90 4410.50 12.09


7/10/2012 3.19 4417.90 4410.50 12.09
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
7/10/2012 3.19 4417.90 4410.50 12.08
7/11/2012 3.20 4417.90 4410.50 12.07
7/11/2012 3.20 4417.90 4410.50 12.06
7/12/2012 3.20 4417.90 4410.50 12.06
7/12/2012 3.20 4418.00 4410.50 12.05
7/13/2012 3.20 4418.00 4410.50 12.04
7/13/2012 3.20 4418.00 4410.50 12.04
7/14/2012 3.20 4418.00 4410.50 12.03
7/15/2012 3.21 4418.00 4410.60 12.02
7/15/2012 3.21 4418.00 4410.60 12.01
7/16/2012 3.21 4418.00 4410.60 12.01
7/16/2012 3.21 4418.00 4410.60 12.00
7/17/2012 3.21 4418.00 4410.60 11.99
7/17/2012 3.21 4418.00 4410.60 11.98
7/18/2012 3.22 4418.00 4410.60 11.98
7/18/2012 3.22 4418.00 4410.60 11.97
7/19/2012 3.22 4418.00 4410.60 11.96
7/20/2012 3.22 4418.00 4410.60 11.96
7/20/2012 3.22 4418.10 4410.70 11.95
7/21/2012 3.22 4418.10 4410.70 11.94
7/21/2012 3.22 4418.10 4410.70 11.93
7/22/2012 3.23 4418.10 4410.70 11.93
7/22/2012 3.23 4418.10 4410.70 11.92
7/23/2012 3.23 4418.10 4410.70 11.91
7/23/2012 3.23 4418.10 4410.70 11.91
7/24/2012 3.23 4418.10 4410.70 11.90
7/25/2012 3.23 4418.10 4410.70 11.89
7/25/2012 3.24 4418.10 4410.70 11.88
7/26/2012 3.24 4418.10 4410.80 11.88
7/26/2012 3.24 4418.10 4410.80 11.87
7/27/2012 3.24 4418.10 4410.80 11.86
7/27/2012 3.24 4418.10 4410.80 11.86
7/28/2012 3.24 4418.20 4410.80 11.85
7/28/2012 3.24 4418.20 4410.80 11.84
7/29/2012 3.25 4418.20 4410.80 11.83
7/30/2012 3.25 4418.20 4410.80 11.83
7/30/2012 3.25 4418.20 4410.80 11.82
7/31/2012 3.25 4418.20 4410.80 11.81
7/31/2012 3.25 4418.20 4410.90 11.80
8/1/2012 3.25 4418.20 4410.90 11.80
8/1/2012 3.25 4418.20 4410.90 11.79
8/2/2012 3.26 4418.20 4410.90 11.78
8/2/2012 3.26 4418.20 4410.90 11.78
8/3/2012 3.26 4418.20 4410.90 11.77
8/4/2012 3.26 4418.20 4410.90 11.76
8/4/2012 3.26 4418.20 4410.90 11.75
8/5/2012 3.26 4418.30 4410.90 11.75
8/5/2012 3.27 4418.30 4410.90 11.74
8/6/2012 3.27 4418.30 4411.00 11.73
8/6/2012 3.27 4418.30 4411.00 11.73
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
8/7/2012 3.27 4418.30 4411.00 11.72
8/7/2012 3.27 4418.30 4411.00 11.71
8/8/2012 3.27 4418.30 4411.00 11.71
8/9/2012 3.27 4418.30 4411.00 11.70
8/9/2012 3.28 4418.30 4411.00 11.69


8/10/2012 3.28 4418.30 4411.00 11.68
8/10/2012 3.28 4418.30 4411.00 11.68
8/11/2012 3.28 4418.30 4411.10 11.67
8/11/2012 3.28 4418.30 4411.10 11.66
8/12/2012 3.28 4418.30 4411.10 11.66
8/12/2012 3.29 4418.40 4411.10 11.65
8/13/2012 3.29 4418.40 4411.10 11.64
8/14/2012 3.29 4418.40 4411.10 11.63
8/14/2012 3.29 4418.40 4411.10 11.63
8/15/2012 3.29 4418.40 4411.10 11.62
8/15/2012 3.29 4418.40 4411.10 11.61
8/16/2012 3.29 4418.40 4411.10 11.61
8/16/2012 3.30 4418.40 4411.20 11.60
8/17/2012 3.30 4418.40 4411.20 11.59
8/17/2012 3.30 4418.40 4411.20 11.58
8/18/2012 3.30 4418.40 4411.20 11.58
8/19/2012 3.30 4418.40 4411.20 11.57
8/19/2012 3.30 4418.40 4411.20 11.56
8/20/2012 3.31 4418.40 4411.20 11.56
8/20/2012 3.31 4418.50 4411.20 11.55
8/21/2012 3.31 4418.50 4411.20 11.54
8/21/2012 3.31 4418.50 4411.20 11.54
8/22/2012 3.31 4418.50 4411.30 11.53
8/22/2012 3.31 4418.50 4411.30 11.52
8/23/2012 3.31 4418.50 4411.30 11.51
8/24/2012 3.32 4418.50 4411.30 11.51
8/24/2012 3.32 4418.50 4411.30 11.50
8/25/2012 3.32 4418.50 4411.30 11.49
8/25/2012 3.32 4418.50 4411.30 11.49
8/26/2012 3.32 4418.50 4411.30 11.48
8/26/2012 3.32 4418.50 4411.30 11.47
8/27/2012 3.32 4418.50 4411.30 11.46
8/27/2012 3.33 4418.50 4411.40 11.46
8/28/2012 3.33 4418.50 4411.40 11.45
8/29/2012 3.33 4418.60 4411.40 11.44
8/29/2012 3.33 4418.60 4411.40 11.44
8/30/2012 3.33 4418.60 4411.40 11.43
8/30/2012 3.33 4418.60 4411.40 11.42
8/31/2012 3.34 4418.60 4411.40 11.42
8/31/2012 3.34 4418.60 4411.40 11.41
9/1/2012 3.34 4418.60 4411.40 11.40
9/1/2012 3.34 4418.60 4411.40 11.39
9/2/2012 3.34 4418.60 4411.50 11.39
9/3/2012 3.34 4418.60 4411.50 11.38
9/3/2012 3.34 4418.60 4411.50 11.37
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
9/4/2012 3.35 4418.60 4411.50 11.37
9/4/2012 3.35 4418.60 4411.50 11.36
9/5/2012 3.35 4418.60 4411.50 11.35
9/5/2012 3.35 4418.70 4411.50 11.34
9/6/2012 3.35 4418.70 4411.50 11.34
9/6/2012 3.35 4418.70 4411.50 11.33
9/7/2012 3.36 4418.70 4411.60 11.32
9/8/2012 3.36 4418.70 4411.60 11.31
9/8/2012 3.36 4418.70 4411.60 11.31
9/9/2012 3.36 4418.70 4411.60 11.30
9/9/2012 3.36 4418.70 4411.60 11.29


9/10/2012 3.36 4418.70 4411.60 11.29
9/10/2012 3.36 4418.70 4411.60 11.28
9/11/2012 3.37 4418.70 4411.60 11.27
9/11/2012 3.37 4418.70 4411.60 11.26
9/12/2012 3.37 4418.70 4411.60 11.26
9/13/2012 3.37 4418.80 4411.70 11.25
9/13/2012 3.37 4418.80 4411.70 11.24
9/14/2012 3.37 4418.80 4411.70 11.24
9/14/2012 3.38 4418.80 4411.70 11.23
9/15/2012 3.38 4418.80 4411.70 11.22
9/15/2012 3.38 4418.80 4411.70 11.21
9/16/2012 3.38 4418.80 4411.70 11.21
9/16/2012 3.38 4418.80 4411.70 11.20
9/17/2012 3.38 4418.80 4411.70 11.19
9/18/2012 3.38 4418.80 4411.70 11.19
9/18/2012 3.39 4418.80 4411.80 11.18
9/19/2012 3.39 4418.80 4411.80 11.17
9/19/2012 3.39 4418.80 4411.80 11.16
9/20/2012 3.39 4418.80 4411.80 11.16
9/20/2012 3.39 4418.90 4411.80 11.15
9/21/2012 3.39 4418.90 4411.80 11.14
9/21/2012 3.39 4418.90 4411.80 11.14
9/22/2012 3.40 4418.90 4411.80 11.13
9/23/2012 3.40 4418.90 4411.80 11.12
9/23/2012 3.40 4418.90 4411.80 11.11
9/24/2012 3.40 4418.90 4411.90 11.11
9/24/2012 3.40 4418.90 4411.90 11.10
9/25/2012 3.40 4418.90 4411.90 11.09
9/25/2012 3.41 4418.90 4411.90 11.09
9/26/2012 3.41 4418.90 4411.90 11.08
9/26/2012 3.41 4418.90 4411.90 11.07
9/27/2012 3.41 4418.90 4411.90 11.06
9/28/2012 3.41 4418.90 4411.90 11.06
9/28/2012 3.41 4418.90 4411.90 11.05
9/29/2012 3.41 4419.00 4411.90 11.04
9/29/2012 3.42 4419.00 4412.00 11.04
9/30/2012 3.42 4419.00 4412.00 11.03
9/30/2012 3.42 4419.00 4412.00 11.02
10/1/2012 3.42 4419.00 4412.00 11.02
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
10/1/2012 3.42 4419.00 4412.00 11.01
10/2/2012 3.42 4419.00 4412.00 11.00
10/3/2012 3.43 4419.00 4412.00 10.99
10/3/2012 3.43 4419.00 4412.00 10.98
10/4/2012 3.43 4419.00 4412.00 10.97
10/4/2012 3.43 4419.00 4412.00 10.96
10/5/2012 3.43 4419.00 4412.10 10.95
10/5/2012 3.43 4419.10 4412.10 10.94
10/6/2012 3.43 4419.10 4412.10 10.93
10/6/2012 3.44 4419.10 4412.10 10.93
10/7/2012 3.44 4419.10 4412.10 10.92
10/8/2012 3.44 4419.10 4412.10 10.91
10/8/2012 3.44 4419.10 4412.10 10.90
10/9/2012 3.44 4419.10 4412.10 10.89
10/9/2012 3.44 4419.10 4412.10 10.88


10/10/2012 3.44 4419.10 4412.20 10.87
10/10/2012 3.45 4419.10 4412.20 10.86
10/11/2012 3.45 4419.10 4412.20 10.85
10/11/2012 3.45 4419.20 4412.20 10.85
10/12/2012 3.45 4419.20 4412.20 10.84
10/13/2012 3.45 4419.20 4412.20 10.83
10/13/2012 3.45 4419.20 4412.20 10.82
10/14/2012 3.46 4419.20 4412.20 10.81
10/14/2012 3.46 4419.20 4412.20 10.80
10/15/2012 3.46 4419.20 4412.20 10.79
10/15/2012 3.46 4419.20 4412.30 10.78
10/16/2012 3.46 4419.20 4412.30 10.77
10/16/2012 3.46 4419.20 4412.30 10.77
10/17/2012 3.46 4419.20 4412.30 10.76
10/18/2012 3.47 4419.30 4412.30 10.75
10/18/2012 3.47 4419.30 4412.30 10.74
10/19/2012 3.47 4419.30 4412.30 10.73
10/19/2012 3.47 4419.30 4412.30 10.72
10/20/2012 3.47 4419.30 4412.30 10.71
10/20/2012 3.47 4419.30 4412.30 10.70
10/21/2012 3.48 4419.30 4412.40 10.69
10/21/2012 3.48 4419.30 4412.40 10.69
10/22/2012 3.48 4419.30 4412.40 10.68
10/23/2012 3.48 4419.30 4412.40 10.67
10/23/2012 3.48 4419.30 4412.40 10.66
10/24/2012 3.48 4419.40 4412.40 10.65
10/24/2012 3.48 4419.40 4412.40 10.64
10/25/2012 3.49 4419.40 4412.40 10.63
10/25/2012 3.49 4419.40 4412.40 10.62
10/26/2012 3.49 4419.40 4412.40 10.61
10/26/2012 3.49 4419.40 4412.50 10.61
10/27/2012 3.49 4419.40 4412.50 10.60
10/28/2012 3.49 4419.40 4412.50 10.59
10/28/2012 3.50 4419.40 4412.50 10.58
10/29/2012 3.50 4419.40 4412.50 10.57
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
10/29/2012 3.50 4419.40 4412.50 10.56
10/30/2012 3.50 4419.40 4412.50 10.55
10/30/2012 3.50 4419.50 4412.50 10.54
10/31/2012 3.50 4419.50 4412.50 10.53
10/31/2012 3.50 4419.50 4412.50 10.53
11/1/2012 3.51 4419.50 4412.60 10.52
11/2/2012 3.51 4419.50 4412.60 10.51
11/2/2012 3.51 4419.50 4412.60 10.49
11/3/2012 3.51 4419.50 4412.60 10.48
11/3/2012 3.51 4419.50 4412.60 10.47
11/4/2012 3.51 4419.50 4412.60 10.46
11/4/2012 3.51 4419.60 4412.60 10.45
11/5/2012 3.52 4419.60 4412.60 10.44
11/5/2012 3.52 4419.60 4412.60 10.43
11/6/2012 3.52 4419.60 4412.70 10.41
11/7/2012 3.52 4419.60 4412.70 10.40
11/7/2012 3.52 4419.60 4412.70 10.39
11/8/2012 3.52 4419.60 4412.70 10.38
11/8/2012 3.53 4419.60 4412.70 10.37
11/9/2012 3.53 4419.60 4412.70 10.36
11/9/2012 3.53 4419.70 4412.70 10.35


11/10/2012 3.53 4419.70 4412.70 10.34
11/10/2012 3.53 4419.70 4412.70 10.32
11/11/2012 3.53 4419.70 4412.70 10.31
11/12/2012 3.53 4419.70 4412.80 10.30
11/12/2012 3.54 4419.70 4412.80 10.29
11/13/2012 3.54 4419.70 4412.80 10.28
11/13/2012 3.54 4419.70 4412.80 10.27
11/14/2012 3.54 4419.70 4412.80 10.26
11/14/2012 3.54 4419.80 4412.80 10.25
11/15/2012 3.54 4419.80 4412.80 10.23
11/15/2012 3.55 4419.80 4412.80 10.22
11/16/2012 3.55 4419.80 4412.80 10.21
11/17/2012 3.55 4419.80 4412.80 10.20
11/17/2012 3.55 4419.80 4412.90 10.19
11/18/2012 3.55 4419.80 4412.90 10.18
11/18/2012 3.55 4419.80 4412.90 10.17
11/19/2012 3.55 4419.80 4412.90 10.16
11/19/2012 3.56 4419.90 4412.90 10.14
11/20/2012 3.56 4419.90 4412.90 10.13
11/20/2012 3.56 4419.90 4412.90 10.12
11/21/2012 3.56 4419.90 4412.90 10.11
11/22/2012 3.56 4419.90 4412.90 10.10
11/22/2012 3.56 4419.90 4412.90 10.09
11/23/2012 3.57 4419.90 4413.00 10.08
11/23/2012 3.57 4419.90 4413.00 10.07
11/24/2012 3.57 4419.90 4413.00 10.05
11/24/2012 3.57 4420.00 4413.00 10.04
11/25/2012 3.57 4420.00 4413.00 10.03
11/25/2012 3.57 4420.00 4413.00 10.02
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
11/26/2012 3.57 4420.00 4413.00 10.01
11/27/2012 3.58 4420.00 4413.00 10.00
11/27/2012 3.58 4420.00 4413.00 9.99
11/28/2012 3.58 4420.00 4413.00 9.98
11/28/2012 3.58 4420.00 4413.10 9.97
11/29/2012 3.58 4420.00 4413.10 9.96
11/30/2012 3.58 4420.10 4413.10 9.94
11/30/2012 3.59 4420.10 4413.10 9.93
12/1/2012 3.59 4420.10 4413.10 9.92
12/2/2012 3.59 4420.10 4413.10 9.90
12/2/2012 3.59 4420.10 4413.10 9.89
12/3/2012 3.59 4420.10 4413.10 9.88
12/3/2012 3.59 4420.10 4413.20 9.87
12/4/2012 3.60 4420.10 4413.20 9.85
12/4/2012 3.60 4420.20 4413.20 9.84
12/5/2012 3.60 4420.20 4413.20 9.83
12/5/2012 3.60 4420.20 4413.20 9.82
12/6/2012 3.60 4420.20 4413.20 9.80
12/7/2012 3.60 4420.20 4413.20 9.79
12/7/2012 3.60 4420.20 4413.20 9.78
12/8/2012 3.61 4420.20 4413.20 9.77
12/8/2012 3.61 4420.20 4413.20 9.75
12/9/2012 3.61 4420.30 4413.30 9.74
12/9/2012 3.61 4420.30 4413.30 9.73


12/10/2012 3.61 4420.30 4413.30 9.72
12/10/2012 3.61 4420.30 4413.30 9.70
12/11/2012 3.62 4420.30 4413.30 9.69
12/12/2012 3.62 4420.30 4413.30 9.68
12/12/2012 3.62 4420.30 4413.30 9.67
12/13/2012 3.62 4420.30 4413.30 9.66
12/13/2012 3.62 4420.40 4413.30 9.64
12/14/2012 3.62 4420.40 4413.30 9.63
12/14/2012 3.62 4420.40 4413.40 9.62
12/15/2012 3.63 4420.40 4413.40 9.61
12/15/2012 3.63 4420.40 4413.40 9.59
12/16/2012 3.63 4420.40 4413.40 9.58
12/17/2012 3.63 4420.40 4413.40 9.57
12/17/2012 3.63 4420.40 4413.40 9.56
12/18/2012 3.63 4420.50 4413.40 9.54
12/18/2012 3.64 4420.50 4413.40 9.53
12/19/2012 3.64 4420.50 4413.40 9.52
12/19/2012 3.64 4420.50 4413.40 9.51
12/20/2012 3.64 4420.50 4413.50 9.49
12/20/2012 3.64 4420.50 4413.50 9.48
12/21/2012 3.64 4420.50 4413.50 9.47
12/22/2012 3.64 4420.50 4413.50 9.46
12/22/2012 3.65 4420.60 4413.50 9.44
12/23/2012 3.65 4420.60 4413.50 9.43
12/23/2012 3.65 4420.60 4413.50 9.42
12/24/2012 3.65 4420.60 4413.50 9.41
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
12/24/2012 3.65 4420.60 4413.50 9.39
12/25/2012 3.65 4420.60 4413.50 9.38
12/25/2012 3.65 4420.60 4413.60 9.37
12/26/2012 3.66 4420.60 4413.60 9.36
12/27/2012 3.66 4420.70 4413.60 9.35
12/27/2012 3.66 4420.70 4413.60 9.33
12/28/2012 3.66 4420.70 4413.60 9.32
12/28/2012 3.66 4420.70 4413.60 9.31
12/29/2012 3.66 4420.70 4413.60 9.30
12/29/2012 3.67 4420.70 4413.60 9.28
12/30/2012 3.67 4420.70 4413.60 9.27
12/30/2012 3.67 4420.70 4413.60 9.26
12/31/2012 3.67 4420.80 4413.70 9.25


1/1/2013 3.67 4420.80 4413.70 9.23
1/1/2013 3.67 4420.80 4413.70 9.22
1/2/2013 3.67 4420.80 4413.70 9.21
1/2/2013 3.68 4420.80 4413.70 9.19
1/3/2013 3.68 4420.80 4413.70 9.18
1/3/2013 3.68 4420.80 4413.70 9.17
1/4/2013 3.68 4420.80 4413.70 9.15
1/4/2013 3.68 4420.90 4413.70 9.14
1/5/2013 3.68 4420.90 4413.80 9.13
1/6/2013 3.69 4420.90 4413.80 9.11
1/6/2013 3.69 4420.90 4413.80 9.10
1/7/2013 3.69 4420.90 4413.80 9.09
1/7/2013 3.69 4420.90 4413.80 9.07
1/8/2013 3.69 4420.90 4413.80 9.06
1/8/2013 3.69 4421.00 4413.80 9.05
1/9/2013 3.69 4421.00 4413.80 9.03
1/9/2013 3.70 4421.00 4413.80 9.02


1/10/2013 3.70 4421.00 4413.80 9.00
1/11/2013 3.70 4421.00 4413.90 8.99
1/11/2013 3.70 4421.00 4413.90 8.98
1/12/2013 3.70 4421.00 4413.90 8.96
1/12/2013 3.70 4421.00 4413.90 8.95
1/13/2013 3.71 4421.10 4413.90 8.94
1/13/2013 3.71 4421.10 4413.90 8.92
1/14/2013 3.71 4421.10 4413.90 8.91
1/14/2013 3.71 4421.10 4413.90 8.90
1/15/2013 3.71 4421.10 4413.90 8.88
1/16/2013 3.71 4421.10 4413.90 8.87
1/16/2013 3.71 4421.10 4414.00 8.86
1/17/2013 3.72 4421.20 4414.00 8.84
1/17/2013 3.72 4421.20 4414.00 8.83
1/18/2013 3.72 4421.20 4414.00 8.82
1/18/2013 3.72 4421.20 4414.00 8.80
1/19/2013 3.72 4421.20 4414.00 8.79
1/19/2013 3.72 4421.20 4414.00 8.78
1/20/2013 3.72 4421.20 4414.00 8.76
1/21/2013 3.73 4421.30 4414.00 8.75
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
1/21/2013 3.73 4421.30 4414.00 8.74
1/22/2013 3.73 4421.30 4414.10 8.72
1/22/2013 3.73 4421.30 4414.10 8.71
1/23/2013 3.73 4421.30 4414.10 8.70
1/23/2013 3.73 4421.30 4414.10 8.68
1/24/2013 3.74 4421.30 4414.10 8.67
1/24/2013 3.74 4421.30 4414.10 8.66
1/25/2013 3.74 4421.40 4414.10 8.64
1/26/2013 3.74 4421.40 4414.10 8.63
1/26/2013 3.74 4421.40 4414.10 8.61
1/27/2013 3.74 4421.40 4414.10 8.60
1/27/2013 3.74 4421.40 4414.20 8.59
1/28/2013 3.75 4421.40 4414.20 8.57
1/28/2013 3.75 4421.40 4414.20 8.56
1/29/2013 3.75 4421.50 4414.20 8.55
1/29/2013 3.75 4421.50 4414.20 8.53
1/30/2013 3.75 4421.50 4414.20 8.52
1/31/2013 3.75 4421.50 4414.20 8.51
1/31/2013 3.76 4421.50 4414.20 8.49
2/1/2013 3.76 4421.50 4414.20 8.48
2/1/2013 3.76 4421.50 4414.30 8.47
2/2/2013 3.76 4421.50 4414.30 8.45
2/2/2013 3.76 4421.60 4414.30 8.44
2/3/2013 3.76 4421.60 4414.30 8.43
2/3/2013 3.76 4421.60 4414.30 8.41
2/4/2013 3.77 4421.60 4414.30 8.40
2/5/2013 3.77 4421.60 4414.30 8.38
2/5/2013 3.77 4421.60 4414.30 8.37
2/6/2013 3.77 4421.60 4414.30 8.36
2/6/2013 3.77 4421.70 4414.30 8.34
2/7/2013 3.77 4421.70 4414.40 8.33
2/7/2013 3.78 4421.70 4414.40 8.32
2/8/2013 3.78 4421.70 4414.40 8.30
2/8/2013 3.78 4421.70 4414.40 8.29
2/9/2013 3.78 4421.70 4414.40 8.28


2/10/2013 3.78 4421.70 4414.40 8.26
2/10/2013 3.78 4421.80 4414.40 8.25
2/11/2013 3.78 4421.80 4414.40 8.24
2/11/2013 3.79 4421.80 4414.40 8.22
2/12/2013 3.79 4421.80 4414.40 8.21
2/12/2013 3.79 4421.80 4414.50 8.19
2/13/2013 3.79 4421.80 4414.50 8.18
2/13/2013 3.79 4421.80 4414.50 8.17
2/14/2013 3.79 4421.80 4414.50 8.15
2/15/2013 3.79 4421.90 4414.50 8.14
2/15/2013 3.80 4421.90 4414.50 8.13
2/16/2013 3.80 4421.90 4414.50 8.11
2/16/2013 3.80 4421.90 4414.50 8.10
2/17/2013 3.80 4421.90 4414.50 8.09
2/17/2013 3.80 4421.90 4414.50 8.07
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Table 1B  Tailings and Pond Elevation for the South Cell for an Ore Production Rate of 
750 tons/day


Date/Time
Year Fraction 


[yr]
Tails Pool Elevation 


South [ft]
Tails Elevation 


South [ft] FreeBoard [ft]
2/18/2013 3.80 4421.90 4414.60 8.06
2/18/2013 3.81 4422.00 4414.60 8.04
2/19/2013 3.81 4422.00 4414.60 8.03
2/20/2013 3.81 4422.00 4414.60 8.02
2/20/2013 3.81 4422.00 4414.60 8.00
2/21/2013 3.81 4422.00 4414.60 7.99
2/21/2013 3.81 4422.00 4414.60 7.98
2/22/2013 3.81 4422.00 4414.60 7.96
2/22/2013 3.82 4422.10 4414.60 7.95
2/23/2013 3.82 4422.10 4414.60 7.94
2/23/2013 3.82 4422.10 4414.70 7.92
2/24/2013 3.82 4422.10 4414.70 7.91
2/25/2013 3.82 4422.10 4414.70 7.89
2/25/2013 3.82 4422.10 4414.70 7.88
2/26/2013 3.83 4422.10 4414.70 7.87
2/26/2013 3.83 4422.10 4414.70 7.85
2/27/2013 3.83 4422.20 4414.70 7.84
2/27/2013 3.83 4422.20 4414.70 7.83
2/28/2013 3.83 4422.20 4414.70 7.81
2/28/2013 3.83 4422.20 4414.70 7.80
3/1/2013 3.83 4422.20 4414.80 7.79
3/2/2013 3.84 4422.20 4414.80 7.77
3/2/2013 3.84 4422.20 4414.80 7.76
3/3/2013 3.84 4422.30 4414.80 7.74
3/3/2013 3.84 4422.30 4414.80 7.73
3/4/2013 3.84 4422.30 4414.80 7.72
3/4/2013 3.84 4422.30 4414.80 7.70
3/5/2013 3.84 4422.30 4414.80 7.69
3/5/2013 3.85 4422.30 4414.80 7.67
3/6/2013 3.85 4422.30 4414.90 7.66
3/7/2013 3.85 4422.40 4414.90 7.64
3/7/2013 3.85 4422.40 4414.90 7.63
3/8/2013 3.85 4422.40 4414.90 7.62
3/8/2013 3.85 4422.40 4414.90 7.60
3/9/2013 3.86 4422.40 4414.90 7.59
3/9/2013 3.86 4422.40 4414.90 7.57


3/10/2013 3.86 4422.40 4414.90 7.56
3/10/2013 3.86 4422.50 4414.90 7.55
3/11/2013 3.86 4422.50 4414.90 7.53
3/12/2013 3.86 4422.50 4415.00 7.52
3/12/2013 3.86 4422.50 4415.00 7.50
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/1/2009 3.80 82.31 0.00 21.40 19.96 0.00
5/2/2009 3.80 82.31 1.16 21.40 95.43 75.48
5/3/2009 3.80 82.31 1.89 21.40 95.43 75.48
5/4/2009 3.80 82.31 2.63 21.40 95.43 75.48
5/5/2009 3.80 82.31 3.36 21.40 95.43 75.48
5/6/2009 3.80 82.31 4.09 21.40 95.43 75.48
5/7/2009 3.80 82.31 4.81 21.40 95.43 75.48
5/8/2009 3.80 82.31 5.54 21.40 95.43 75.48
5/9/2009 3.80 82.31 6.26 21.40 95.43 75.48


5/10/2009 3.80 82.31 6.99 21.40 95.43 75.48
5/11/2009 3.80 82.31 7.45 21.40 95.43 75.48
5/12/2009 3.80 82.31 7.76 21.40 95.43 75.48
5/13/2009 3.80 82.31 8.06 21.40 95.43 75.48
5/14/2009 3.80 82.31 8.37 21.40 95.43 75.48
5/15/2009 3.80 82.31 8.67 21.40 95.43 75.48
5/16/2009 3.80 82.31 8.97 21.40 95.43 75.48
5/17/2009 3.80 82.31 9.28 21.40 95.43 75.48
5/18/2009 3.80 82.31 9.58 21.40 95.43 75.48
5/19/2009 3.80 82.31 9.88 21.40 95.43 75.48
5/20/2009 3.80 82.31 10.19 21.40 95.43 75.48
5/21/2009 3.80 82.31 10.49 21.40 95.43 75.48
5/22/2009 3.80 82.31 10.79 21.40 95.43 75.48
5/23/2009 3.80 82.31 11.10 21.40 95.43 75.48
5/24/2009 3.80 82.31 11.40 21.40 95.43 75.48
5/25/2009 3.80 82.31 11.70 21.40 95.43 75.48
5/26/2009 3.80 82.31 12.00 21.40 95.43 75.48
5/27/2009 3.80 82.31 12.30 21.40 95.43 75.48
5/28/2009 3.80 82.31 12.60 21.40 95.43 75.48
5/29/2009 3.80 82.31 12.90 21.40 95.43 75.48
5/30/2009 3.80 82.31 13.20 21.40 95.43 75.48
5/31/2009 3.80 82.31 13.50 21.40 95.43 75.48


6/1/2009 5.28 82.31 19.02 21.40 95.43 75.48
6/2/2009 5.28 82.31 19.43 21.40 95.43 75.48
6/3/2009 5.28 82.31 19.84 21.40 95.43 75.48
6/4/2009 5.28 82.31 20.25 21.40 95.43 75.48
6/5/2009 5.28 82.31 20.65 21.40 95.43 75.48
6/6/2009 5.28 82.31 21.06 21.40 95.43 75.48
6/7/2009 5.28 82.31 21.46 21.40 95.43 75.48
6/8/2009 5.28 82.31 21.87 21.40 95.43 75.48
6/9/2009 5.28 82.31 22.27 21.40 95.43 75.48


6/10/2009 5.28 82.31 22.68 21.40 95.43 75.48
6/11/2009 5.28 82.31 23.08 21.40 95.43 75.48
6/12/2009 5.28 82.31 23.48 21.40 95.43 75.48
6/13/2009 5.28 82.31 23.88 21.40 95.43 75.48
6/14/2009 5.28 82.31 24.29 21.40 95.43 75.48
6/15/2009 5.28 82.31 24.69 21.40 95.43 75.48
6/16/2009 5.28 82.31 25.09 21.40 95.43 75.48
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/17/2009 5.28 82.31 25.49 21.40 95.43 75.48
6/18/2009 5.28 82.31 25.89 21.40 95.43 75.48
6/19/2009 5.28 82.31 26.29 21.40 95.43 75.48
6/20/2009 5.28 82.31 26.68 21.40 95.43 75.48
6/21/2009 5.28 82.31 27.08 21.40 95.43 75.48
6/22/2009 5.28 82.31 27.43 21.40 95.43 75.48
6/23/2009 5.28 82.31 27.66 21.40 95.43 75.48
6/24/2009 5.28 82.31 27.89 21.40 95.43 75.48
6/25/2009 5.28 82.31 28.11 21.40 95.43 75.48
6/26/2009 5.28 82.31 28.34 21.40 95.43 75.48
6/27/2009 5.28 82.31 28.57 21.40 95.43 75.48
6/28/2009 5.28 82.31 28.79 21.40 95.43 75.48
6/29/2009 5.28 82.31 29.02 21.40 95.43 75.48
6/30/2009 5.28 82.31 29.24 21.40 95.43 75.48


7/1/2009 6.98 82.31 45.07 21.40 19.96 0.00
7/2/2009 6.98 82.31 45.18 21.40 19.96 0.00
7/3/2009 6.98 82.31 45.29 21.40 19.96 0.00
7/4/2009 6.98 82.31 45.40 21.40 19.96 0.00
7/5/2009 6.98 82.31 45.51 21.40 19.96 0.00
7/6/2009 6.98 82.31 45.62 21.40 19.96 0.00
7/7/2009 6.98 82.31 45.73 21.40 19.96 0.00
7/8/2009 6.98 82.31 45.84 21.40 19.96 0.00
7/9/2009 6.98 82.31 45.95 21.40 19.96 0.00


7/10/2009 6.98 82.31 46.05 21.40 19.96 0.00
7/11/2009 6.98 82.31 46.16 21.40 19.96 0.00
7/12/2009 6.98 82.31 46.27 21.40 19.96 0.00
7/13/2009 6.98 82.31 46.38 21.40 19.96 0.00
7/14/2009 6.98 82.31 46.49 21.40 19.96 0.00
7/15/2009 6.98 82.31 46.59 21.40 19.96 0.00
7/16/2009 6.98 82.31 46.70 21.40 19.96 0.00
7/17/2009 6.98 82.31 46.81 21.40 19.96 0.00
7/18/2009 6.98 82.31 46.92 21.40 19.96 0.00
7/19/2009 6.98 82.31 47.02 21.40 19.96 0.00
7/20/2009 6.98 82.31 47.13 21.40 19.96 0.00
7/21/2009 6.98 82.31 47.24 21.40 19.96 0.00
7/22/2009 6.98 82.31 47.35 21.40 19.96 0.00
7/23/2009 6.98 82.31 47.45 21.40 19.96 0.00
7/24/2009 6.98 82.31 47.56 21.40 19.96 0.00
7/25/2009 6.98 82.31 47.67 21.40 19.96 0.00
7/26/2009 6.98 82.31 47.77 21.40 19.96 0.00
7/27/2009 6.98 82.31 47.88 21.40 19.96 0.00
7/28/2009 6.98 82.31 47.99 21.40 19.96 0.00
7/29/2009 6.98 82.31 48.09 21.40 19.96 0.00
7/30/2009 6.98 82.31 48.20 21.40 19.96 0.00
7/31/2009 6.98 82.31 48.30 21.40 19.96 0.00


8/1/2009 23.68 82.31 59.58 21.40 19.96 0.00
8/2/2009 23.68 82.31 59.74 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/3/2009 23.68 82.31 59.89 21.40 19.96 0.00
8/4/2009 23.68 82.31 60.05 21.40 19.96 0.00
8/5/2009 23.68 82.31 60.20 21.40 19.96 0.00
8/6/2009 23.68 82.31 60.36 21.40 19.96 0.00
8/7/2009 23.68 82.31 60.51 21.40 19.96 0.00
8/8/2009 23.68 82.31 60.67 21.40 19.96 0.00
8/9/2009 23.68 82.31 60.82 21.40 19.96 0.00


8/10/2009 23.68 82.31 60.98 21.40 19.96 0.00
8/11/2009 23.68 82.31 61.13 21.40 19.96 0.00
8/12/2009 23.68 82.31 61.29 21.40 19.96 0.00
8/13/2009 23.68 82.31 61.44 21.40 19.96 0.00
8/14/2009 23.68 82.31 61.59 21.40 19.96 0.00
8/15/2009 23.68 82.31 61.75 21.40 19.96 0.00
8/16/2009 23.68 82.31 61.90 21.40 19.96 0.00
8/17/2009 23.68 82.31 62.05 21.40 19.96 0.00
8/18/2009 23.68 82.31 62.20 21.40 19.96 0.00
8/19/2009 23.68 82.31 62.36 21.40 19.96 0.00
8/20/2009 23.68 82.31 62.51 21.40 19.96 0.00
8/21/2009 23.68 82.31 62.66 21.40 19.96 0.00
8/22/2009 23.68 82.31 62.81 21.40 19.96 0.00
8/23/2009 23.68 82.31 62.96 21.40 19.96 0.00
8/24/2009 23.68 82.31 63.11 21.40 19.96 0.00
8/25/2009 23.68 82.31 63.27 21.40 19.96 0.00
8/26/2009 23.68 82.31 63.42 21.40 19.96 0.00
8/27/2009 23.68 82.31 63.57 21.40 19.96 0.00
8/28/2009 23.68 82.31 63.72 21.40 19.96 0.00
8/29/2009 23.68 82.31 63.87 21.40 19.96 0.00
8/30/2009 23.68 82.31 64.02 21.40 19.96 0.00
8/31/2009 23.68 82.31 64.17 21.40 19.96 0.00


9/1/2009 24.52 82.31 64.32 21.40 19.96 0.00
9/2/2009 24.52 82.31 64.47 21.40 19.96 0.00
9/3/2009 24.52 82.31 64.62 21.40 19.96 0.00
9/4/2009 24.52 82.31 64.77 21.40 19.96 0.00
9/5/2009 24.52 82.31 64.92 21.40 19.96 0.00
9/6/2009 24.52 82.31 65.07 21.40 19.96 0.00
9/7/2009 24.52 82.31 65.22 21.40 19.96 0.00
9/8/2009 24.52 82.31 65.37 21.40 19.96 0.00
9/9/2009 24.52 82.31 65.52 21.40 19.96 0.00


9/10/2009 24.52 82.31 65.67 21.40 19.96 0.00
9/11/2009 24.52 82.31 65.82 21.40 19.96 0.00
9/12/2009 24.52 82.31 65.97 21.40 19.96 0.00
9/13/2009 24.52 82.31 66.12 21.40 19.96 0.00
9/14/2009 24.52 82.31 66.27 21.40 19.96 0.00
9/15/2009 24.52 82.31 66.42 21.40 19.96 0.00
9/16/2009 24.52 82.31 66.56 21.40 19.96 0.00
9/17/2009 24.52 82.31 66.71 21.40 19.96 0.00
9/18/2009 24.52 82.31 66.86 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/19/2009 24.52 82.31 67.01 21.40 19.96 0.00
9/20/2009 24.52 82.31 67.16 21.40 19.96 0.00
9/21/2009 24.52 82.31 67.30 21.40 19.96 0.00
9/22/2009 24.52 82.31 67.45 21.40 19.96 0.00
9/23/2009 24.52 82.31 67.60 21.40 19.96 0.00
9/24/2009 24.52 82.31 67.74 21.40 19.96 0.00
9/25/2009 24.52 82.31 67.89 21.40 19.96 0.00
9/26/2009 24.52 82.31 68.04 21.40 19.96 0.00
9/27/2009 24.52 82.31 68.18 21.40 19.96 0.00
9/28/2009 24.52 82.31 68.33 21.40 19.96 0.00
9/29/2009 24.52 82.31 68.47 21.40 19.96 0.00
9/30/2009 24.52 82.31 68.62 21.40 19.96 0.00
10/1/2009 20.72 82.31 58.02 21.40 19.96 0.00
10/2/2009 20.72 82.31 58.15 21.40 19.96 0.00
10/3/2009 20.72 82.31 58.28 21.40 19.96 0.00
10/4/2009 20.72 82.31 58.40 21.40 19.96 0.00
10/5/2009 20.72 82.31 58.53 21.40 19.96 0.00
10/6/2009 20.72 82.31 58.66 21.40 19.96 0.00
10/7/2009 20.72 82.31 58.79 21.40 19.96 0.00
10/8/2009 20.72 82.31 58.91 21.40 19.96 0.00
10/9/2009 20.72 82.31 59.04 21.40 19.96 0.00


10/10/2009 20.72 82.31 59.17 21.40 19.96 0.00
10/11/2009 20.72 82.31 59.29 21.40 19.96 0.00
10/12/2009 20.72 82.31 59.42 21.40 19.96 0.00
10/13/2009 20.72 82.31 59.55 21.40 19.96 0.00
10/14/2009 20.72 82.31 59.67 21.40 19.96 0.00
10/15/2009 20.72 82.31 59.80 21.40 19.96 0.00
10/16/2009 20.72 82.31 59.92 21.40 19.96 0.00
10/17/2009 20.72 82.31 60.05 21.40 19.96 0.00
10/18/2009 20.72 82.31 60.17 21.40 19.96 0.00
10/19/2009 20.72 82.31 60.30 21.40 19.96 0.00
10/20/2009 20.72 82.31 60.43 21.40 19.96 0.00
10/21/2009 20.72 82.31 60.55 21.40 19.96 0.00
10/22/2009 20.72 82.31 60.68 21.40 19.96 0.00
10/23/2009 20.72 82.31 60.80 21.40 19.96 0.00
10/24/2009 20.72 82.31 60.92 21.40 19.96 0.00
10/25/2009 20.72 82.31 61.05 21.40 19.96 0.00
10/26/2009 20.72 82.31 61.17 21.40 19.96 0.00
10/27/2009 20.72 82.31 61.30 21.40 19.96 0.00
10/28/2009 20.72 82.31 61.42 21.40 19.96 0.00
10/29/2009 20.72 82.31 61.55 21.40 19.96 0.00
10/30/2009 20.72 82.31 61.67 21.40 19.96 0.00
10/31/2009 20.72 82.31 61.79 21.40 19.96 0.00


11/1/2009 12.90 82.31 42.81 21.40 19.96 0.00
11/2/2009 12.90 82.31 42.89 21.40 19.96 0.00
11/3/2009 12.90 82.31 42.98 21.40 19.96 0.00
11/4/2009 12.90 82.31 43.07 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/5/2009 12.90 82.31 43.16 21.40 19.96 0.00
11/6/2009 12.90 82.31 43.24 21.40 19.96 0.00
11/7/2009 12.90 82.31 43.33 21.40 19.96 0.00
11/8/2009 12.90 82.31 43.42 21.40 19.96 0.00
11/9/2009 12.90 82.31 43.50 21.40 19.96 0.00


11/10/2009 12.90 82.31 43.59 21.40 19.96 0.00
11/11/2009 12.90 82.31 43.68 21.40 19.96 0.00
11/12/2009 12.90 82.31 43.76 21.40 19.96 0.00
11/13/2009 12.90 82.31 43.85 21.40 19.96 0.00
11/14/2009 12.90 82.31 43.94 21.40 19.96 0.00
11/15/2009 12.90 82.31 44.02 21.40 19.96 0.00
11/16/2009 12.90 82.31 44.11 21.40 19.96 0.00
11/17/2009 12.90 82.31 44.19 21.40 19.96 0.00
11/18/2009 12.90 82.31 44.28 21.40 19.96 0.00
11/19/2009 12.90 82.31 44.37 21.40 19.96 0.00
11/20/2009 12.90 82.31 44.45 21.40 19.96 0.00
11/21/2009 12.90 82.31 44.54 21.40 19.96 0.00
11/22/2009 12.90 82.31 44.62 21.40 19.96 0.00
11/23/2009 12.90 82.31 44.71 21.40 19.96 0.00
11/24/2009 12.90 82.31 44.80 21.40 19.96 0.00
11/25/2009 12.90 82.31 44.88 21.40 19.96 0.00
11/26/2009 12.90 82.31 44.97 21.40 19.96 0.00
11/27/2009 12.90 82.31 45.05 21.40 19.96 0.00
11/28/2009 12.90 82.31 45.14 21.40 19.96 0.00
11/29/2009 12.90 82.31 45.22 21.40 19.96 0.00
11/30/2009 12.90 82.31 45.31 21.40 19.96 0.00


12/1/2009 7.82 82.31 29.99 21.40 19.96 0.00
12/2/2009 7.82 82.31 30.05 21.40 19.96 0.00
12/3/2009 7.82 82.31 30.11 21.40 19.96 0.00
12/4/2009 7.82 82.31 30.18 21.40 19.96 0.00
12/5/2009 7.82 82.31 30.24 21.40 19.96 0.00
12/6/2009 7.82 82.31 30.30 21.40 19.96 0.00
12/7/2009 7.82 82.31 30.36 21.40 19.96 0.00
12/8/2009 7.82 82.31 30.42 21.40 19.96 0.00
12/9/2009 7.82 82.31 30.48 21.40 19.96 0.00


12/10/2009 7.82 82.31 30.54 21.40 19.96 0.00
12/11/2009 7.82 82.31 30.60 21.40 19.96 0.00
12/12/2009 7.82 82.31 30.66 21.40 19.96 0.00
12/13/2009 7.82 82.31 30.72 21.40 19.96 0.00
12/14/2009 7.82 82.31 30.78 21.40 19.96 0.00
12/15/2009 7.82 82.31 30.84 21.40 19.96 0.00
12/16/2009 7.82 82.31 30.90 21.40 19.96 0.00
12/17/2009 7.82 82.31 30.96 21.40 19.96 0.00
12/18/2009 7.82 82.31 31.02 21.40 19.96 0.00
12/19/2009 7.82 82.31 31.08 21.40 19.96 0.00
12/20/2009 7.82 82.31 31.14 21.40 19.96 0.00
12/21/2009 7.82 82.31 31.20 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/22/2009 7.82 82.31 31.26 21.40 19.96 0.00
12/23/2009 7.82 82.31 31.32 21.40 19.96 0.00
12/24/2009 7.82 82.31 31.38 21.40 19.96 0.00
12/25/2009 7.82 82.31 31.44 21.40 19.96 0.00
12/26/2009 7.82 82.31 31.50 21.40 19.96 0.00
12/27/2009 7.82 82.31 31.56 21.40 19.96 0.00
12/28/2009 7.82 82.31 31.62 21.40 19.96 0.00
12/29/2009 7.82 82.31 31.68 21.40 19.96 0.00
12/30/2009 7.82 82.31 31.74 21.40 19.96 0.00
12/31/2009 7.82 82.31 31.80 21.40 19.96 0.00


1/1/2010 9.94 82.31 26.70 21.40 19.96 0.00
1/2/2010 9.94 82.31 26.75 21.40 19.96 0.00
1/3/2010 9.94 82.31 26.80 21.40 19.96 0.00
1/4/2010 9.94 82.31 26.86 21.40 19.96 0.00
1/5/2010 9.94 82.31 26.91 21.40 19.96 0.00
1/6/2010 9.94 82.31 26.97 21.40 19.96 0.00
1/7/2010 9.94 82.31 27.02 21.40 19.96 0.00
1/8/2010 9.94 82.31 27.07 21.40 19.96 0.00
1/9/2010 9.94 82.31 27.13 21.40 19.96 0.00


1/10/2010 9.94 82.31 27.18 21.40 19.96 0.00
1/11/2010 9.94 82.31 27.23 21.40 19.96 0.00
1/12/2010 9.94 82.31 27.29 21.40 19.96 0.00
1/13/2010 9.94 82.31 27.34 21.40 19.96 0.00
1/14/2010 9.94 82.31 27.39 21.40 19.96 0.00
1/15/2010 9.94 82.31 27.45 21.40 19.96 0.00
1/16/2010 9.94 82.31 27.50 21.40 19.96 0.00
1/17/2010 9.94 82.31 27.55 21.40 19.96 0.00
1/18/2010 9.94 82.31 27.61 21.40 19.96 0.00
1/19/2010 9.94 82.31 27.66 21.40 19.96 0.00
1/20/2010 9.94 82.31 27.71 21.40 19.96 0.00
1/21/2010 9.94 82.31 27.77 21.40 19.96 0.00
1/22/2010 9.94 82.31 27.82 21.40 19.96 0.00
1/23/2010 9.94 82.31 27.87 21.40 19.96 0.00
1/24/2010 9.94 82.31 27.92 21.40 19.96 0.00
1/25/2010 9.94 82.31 27.98 21.40 19.96 0.00
1/26/2010 9.94 82.31 28.03 21.40 19.96 0.00
1/27/2010 9.94 82.31 28.08 21.40 19.96 0.00
1/28/2010 9.94 82.31 28.14 21.40 19.96 0.00
1/29/2010 9.94 82.31 28.19 21.40 19.96 0.00
1/30/2010 9.94 82.31 28.24 21.40 19.96 0.00
1/31/2010 9.94 82.31 28.30 21.40 19.96 0.00


2/1/2010 8.88 82.31 26.52 21.40 19.96 0.00
2/2/2010 8.88 82.31 26.57 21.40 19.96 0.00
2/3/2010 8.88 82.31 26.62 21.40 19.96 0.00
2/4/2010 8.88 82.31 26.67 21.40 19.96 0.00
2/5/2010 8.88 82.31 26.72 21.40 19.96 0.00
2/6/2010 8.88 82.31 26.77 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/7/2010 8.88 82.31 26.82 21.40 19.96 0.00
2/8/2010 8.88 82.31 26.86 21.40 19.96 0.00
2/9/2010 8.88 82.31 26.89 21.40 19.96 0.00


2/10/2010 8.88 82.31 26.92 21.40 19.96 0.00
2/11/2010 8.88 82.31 26.95 21.40 19.96 0.00
2/12/2010 8.88 82.31 26.99 21.40 19.96 0.00
2/13/2010 8.88 82.31 27.02 21.40 19.96 0.00
2/14/2010 8.88 82.31 27.05 21.40 19.96 0.00
2/15/2010 8.88 82.31 27.09 21.40 19.96 0.00
2/16/2010 8.88 82.31 27.12 21.40 19.96 0.00
2/17/2010 8.88 82.31 27.15 21.40 19.96 0.00
2/18/2010 8.88 82.31 27.18 21.40 19.96 0.00
2/19/2010 8.88 82.31 27.22 21.40 19.96 0.00
2/20/2010 8.88 82.31 27.25 21.40 19.96 0.00
2/21/2010 8.88 82.31 27.28 21.40 19.96 0.00
2/22/2010 8.88 82.31 27.32 21.40 19.96 0.00
2/23/2010 8.88 82.31 27.35 21.40 19.96 0.00
2/24/2010 8.88 82.31 27.38 21.40 19.96 0.00
2/25/2010 8.88 82.31 27.41 21.40 19.96 0.00
2/26/2010 8.88 82.31 27.45 21.40 19.96 0.00
2/27/2010 8.88 82.31 27.48 21.40 19.96 0.00
2/28/2010 8.88 82.31 27.51 21.40 19.96 0.00


3/1/2010 15.85 82.31 29.44 21.40 19.96 0.00
3/2/2010 15.85 82.31 29.48 21.40 19.96 0.00
3/3/2010 15.85 82.31 29.52 21.40 19.96 0.00
3/4/2010 15.85 82.31 29.56 21.40 19.96 0.00
3/5/2010 15.85 82.31 29.59 21.40 19.96 0.00
3/6/2010 15.85 82.31 29.63 21.40 19.96 0.00
3/7/2010 15.85 82.31 29.67 21.40 19.96 0.00
3/8/2010 15.85 82.31 29.70 21.40 19.96 0.00
3/9/2010 15.85 82.31 29.74 21.40 19.96 0.00


3/10/2010 15.85 82.31 29.78 21.40 19.96 0.00
3/11/2010 15.85 82.31 29.82 21.40 19.96 0.00
3/12/2010 15.85 82.31 29.85 21.40 19.96 0.00
3/13/2010 15.85 82.31 29.89 21.40 19.96 0.00
3/14/2010 15.85 82.31 29.93 21.40 19.96 0.00
3/15/2010 15.85 82.31 29.96 21.40 19.96 0.00
3/16/2010 15.85 82.31 30.00 21.40 19.96 0.00
3/17/2010 15.85 82.31 30.04 21.40 19.96 0.00
3/18/2010 15.85 82.31 30.08 21.40 19.96 0.00
3/19/2010 15.85 82.31 30.11 21.40 19.96 0.00
3/20/2010 15.85 82.31 30.15 21.40 19.96 0.00
3/21/2010 15.85 82.31 30.19 21.40 19.96 0.00
3/22/2010 15.85 82.31 30.22 21.40 19.96 0.00
3/23/2010 15.85 82.31 30.26 21.40 19.96 0.00
3/24/2010 15.85 82.31 30.30 21.40 19.96 0.00
3/25/2010 15.85 82.31 30.33 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


3/26/2010 15.85 82.31 30.37 21.40 19.96 0.00
3/27/2010 15.85 82.31 30.41 21.40 19.96 0.00
3/28/2010 15.85 82.31 30.45 21.40 19.96 0.00
3/29/2010 15.85 82.31 30.48 21.40 19.96 0.00
3/30/2010 15.85 82.31 30.52 21.40 19.96 0.00
3/31/2010 15.85 82.31 30.56 21.40 19.96 0.00


4/1/2010 2.11 82.31 31.58 21.40 19.96 0.00
4/2/2010 2.11 82.31 31.61 21.40 19.96 0.00
4/3/2010 2.11 82.31 31.64 21.40 19.96 0.00
4/4/2010 2.11 82.31 31.68 21.40 19.96 0.00
4/5/2010 2.11 82.31 31.71 21.40 19.96 0.00
4/6/2010 2.11 82.31 31.74 21.40 19.96 0.00
4/7/2010 2.11 82.31 31.77 21.40 19.96 0.00
4/8/2010 2.11 82.31 31.81 21.40 19.96 0.00
4/9/2010 2.11 82.31 31.84 21.40 19.96 0.00


4/10/2010 2.11 82.31 31.87 21.40 19.96 0.00
4/11/2010 2.11 82.31 31.90 21.40 19.96 0.00
4/12/2010 2.11 82.31 31.93 21.40 19.96 0.00
4/13/2010 2.11 82.31 31.97 21.40 19.96 0.00
4/14/2010 2.11 82.31 32.00 21.40 19.96 0.00
4/15/2010 2.11 82.31 32.03 21.40 19.96 0.00
4/16/2010 2.11 82.31 32.06 21.40 19.96 0.00
4/17/2010 2.11 82.31 32.10 21.40 19.96 0.00
4/18/2010 2.11 82.31 32.13 21.40 19.96 0.00
4/19/2010 2.11 82.31 32.16 21.40 19.96 0.00
4/20/2010 2.11 82.31 32.19 21.40 19.96 0.00
4/21/2010 2.11 82.31 32.22 21.40 19.96 0.00
4/22/2010 2.11 82.31 32.26 21.40 19.96 0.00
4/23/2010 2.11 82.31 32.29 21.40 19.96 0.00
4/24/2010 2.11 82.31 32.32 21.40 19.96 0.00
4/25/2010 2.11 82.31 32.35 21.40 19.96 0.00
4/26/2010 2.11 82.31 32.38 21.40 19.96 0.00
4/27/2010 2.11 82.31 32.42 21.40 19.96 0.00
4/28/2010 2.11 82.31 32.45 21.40 19.96 0.00
4/29/2010 2.11 82.31 32.48 21.40 19.96 0.00
4/30/2010 2.11 82.31 32.51 21.40 19.96 0.00


5/1/2010 3.80 82.31 37.63 21.40 19.96 0.00
5/2/2010 3.80 82.31 37.67 21.40 19.96 0.00
5/3/2010 3.80 82.31 37.70 21.40 19.96 0.00
5/4/2010 3.80 82.31 37.74 21.40 19.96 0.00
5/5/2010 3.80 82.31 37.77 21.40 19.96 0.00
5/6/2010 3.80 82.31 37.81 21.40 19.96 0.00
5/7/2010 3.80 82.31 37.84 21.40 19.96 0.00
5/8/2010 3.80 82.31 37.88 21.40 19.96 0.00
5/9/2010 3.80 82.31 37.92 21.40 19.96 0.00


5/10/2010 3.80 82.31 37.95 21.40 19.96 0.00
5/11/2010 3.80 82.31 37.99 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/12/2010 3.80 82.31 38.02 21.40 19.96 0.00
5/13/2010 3.80 82.31 38.06 21.40 19.96 0.00
5/14/2010 3.80 82.31 38.10 21.40 19.96 0.00
5/15/2010 3.80 82.31 38.13 21.40 19.96 0.00
5/16/2010 3.80 82.31 38.17 21.40 19.96 0.00
5/17/2010 3.80 82.31 38.20 21.40 19.96 0.00
5/18/2010 3.80 82.31 38.24 21.40 19.96 0.00
5/19/2010 3.80 82.31 38.27 21.40 19.96 0.00
5/20/2010 3.80 82.31 38.31 21.40 19.96 0.00
5/21/2010 3.80 82.31 38.34 21.40 19.96 0.00
5/22/2010 3.80 82.31 38.38 21.40 19.96 0.00
5/23/2010 3.80 82.31 38.42 21.40 19.96 0.00
5/24/2010 3.80 82.31 38.45 21.40 19.96 0.00
5/25/2010 3.80 82.31 38.49 21.40 19.96 0.00
5/26/2010 3.80 82.31 38.52 21.40 19.96 0.00
5/27/2010 3.80 82.31 38.56 21.40 19.96 0.00
5/28/2010 3.80 82.31 38.59 21.40 19.96 0.00
5/29/2010 3.80 82.31 38.63 21.40 19.96 0.00
5/30/2010 3.80 82.31 38.67 21.40 19.96 0.00
5/31/2010 3.80 82.31 38.70 21.40 19.96 0.00


6/1/2010 5.28 82.31 53.39 21.40 19.96 0.00
6/2/2010 5.28 82.31 53.44 21.40 19.96 0.00
6/3/2010 5.28 82.31 53.48 21.40 19.96 0.00
6/4/2010 5.28 82.31 53.52 21.40 19.96 0.00
6/5/2010 5.28 82.31 53.56 21.40 19.96 0.00
6/6/2010 5.28 82.31 53.61 21.40 19.96 0.00
6/7/2010 5.28 82.31 53.65 21.40 19.96 0.00
6/8/2010 5.28 82.31 53.69 21.40 19.96 0.00
6/9/2010 5.28 82.31 53.73 21.40 19.96 0.00


6/10/2010 5.28 82.31 53.77 21.40 19.96 0.00
6/11/2010 5.28 82.31 53.82 21.40 19.96 0.00
6/12/2010 5.28 82.31 53.86 21.40 19.96 0.00
6/13/2010 5.28 82.31 53.90 21.40 19.96 0.00
6/14/2010 5.28 82.31 53.94 21.40 19.96 0.00
6/15/2010 5.28 82.31 53.99 21.40 19.96 0.00
6/16/2010 5.28 82.31 54.03 21.40 19.96 0.00
6/17/2010 5.28 82.31 54.07 21.40 19.96 0.00
6/18/2010 5.28 82.31 54.11 21.40 19.96 0.00
6/19/2010 5.28 82.31 54.15 21.40 19.96 0.00
6/20/2010 5.28 82.31 54.20 21.40 19.96 0.00
6/21/2010 5.28 82.31 54.24 21.40 19.96 0.00
6/22/2010 5.28 82.31 54.28 21.40 19.96 0.00
6/23/2010 5.28 82.31 54.32 21.40 19.96 0.00
6/24/2010 5.28 82.31 54.37 21.40 19.96 0.00
6/25/2010 5.28 82.31 54.41 21.40 19.96 0.00
6/26/2010 5.28 82.31 54.45 21.40 19.96 0.00
6/27/2010 5.28 82.31 54.49 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/28/2010 5.28 82.31 54.53 21.40 19.96 0.00
6/29/2010 5.28 82.31 54.58 21.40 19.96 0.00
6/30/2010 5.28 82.31 54.62 21.40 19.96 0.00


7/1/2010 6.98 82.31 83.60 21.40 19.96 0.00
7/2/2010 6.98 82.31 83.64 21.40 19.96 0.00
7/3/2010 6.98 82.31 83.68 21.40 19.96 0.00
7/4/2010 6.98 82.31 83.73 21.40 19.96 0.00
7/5/2010 6.98 82.31 83.77 21.40 19.96 0.00
7/6/2010 6.98 82.31 83.81 21.40 19.96 0.00
7/7/2010 6.98 82.31 83.86 21.40 19.96 0.00
7/8/2010 6.98 82.31 83.90 21.40 19.96 0.00
7/9/2010 6.98 82.31 83.94 21.40 19.96 0.00


7/10/2010 6.98 82.31 83.99 21.40 19.96 0.00
7/11/2010 6.98 82.31 84.03 21.40 19.96 0.00
7/12/2010 6.98 82.31 84.07 21.40 19.96 0.00
7/13/2010 6.98 82.31 84.12 21.40 19.96 0.00
7/14/2010 6.98 82.31 84.16 21.40 19.96 0.00
7/15/2010 6.98 82.31 84.20 21.40 19.96 0.00
7/16/2010 6.98 82.31 84.25 21.40 19.96 0.00
7/17/2010 6.98 82.31 84.29 21.40 19.96 0.00
7/18/2010 6.98 82.31 84.33 21.40 19.96 0.00
7/19/2010 6.98 82.31 84.38 21.40 19.96 0.00
7/20/2010 6.98 82.31 84.42 21.40 19.96 0.00
7/21/2010 6.98 82.31 84.46 21.40 19.96 0.00
7/22/2010 6.98 82.31 84.51 21.40 19.96 0.00
7/23/2010 6.98 82.31 84.55 21.40 19.96 0.00
7/24/2010 6.98 82.31 84.59 21.40 19.96 0.00
7/25/2010 6.98 82.31 84.64 21.40 19.96 0.00
7/26/2010 6.98 82.31 84.68 21.40 19.96 0.00
7/27/2010 6.98 82.31 84.72 21.40 19.96 0.00
7/28/2010 6.98 82.31 84.76 21.40 19.96 0.00
7/29/2010 6.98 82.31 84.81 21.40 19.96 0.00
7/30/2010 6.98 82.31 84.85 21.40 19.96 0.00
7/31/2010 6.98 82.31 84.89 21.40 19.96 0.00


8/1/2010 23.68 82.31 104.53 21.40 19.96 0.00
8/2/2010 23.68 82.31 104.60 21.40 19.96 0.00
8/3/2010 23.68 82.31 104.66 21.40 19.96 0.00
8/4/2010 23.68 82.31 104.72 21.40 19.96 0.00
8/5/2010 23.68 82.31 104.78 21.40 19.96 0.00
8/6/2010 23.68 82.31 104.84 21.40 19.96 0.00
8/7/2010 23.68 82.31 104.90 21.40 19.96 0.00
8/8/2010 23.68 82.31 104.97 21.40 19.96 0.00
8/9/2010 23.68 82.31 105.03 21.40 19.96 0.00


8/10/2010 23.68 82.31 105.09 21.40 19.96 0.00
8/11/2010 23.68 82.31 105.15 21.40 19.96 0.00
8/12/2010 23.68 82.31 105.21 21.40 19.96 0.00
8/13/2010 23.68 82.31 105.27 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/14/2010 23.68 82.31 105.33 21.40 19.96 0.00
8/15/2010 23.68 82.31 105.40 21.40 19.96 0.00
8/16/2010 23.68 82.31 105.46 21.40 19.96 0.00
8/17/2010 23.68 82.31 105.52 21.40 19.96 0.00
8/18/2010 23.68 82.31 105.58 21.40 19.96 0.00
8/19/2010 23.68 82.31 105.64 21.40 19.96 0.00
8/20/2010 23.68 82.31 105.70 21.40 19.96 0.00
8/21/2010 23.68 82.31 105.76 21.40 19.96 0.00
8/22/2010 23.68 82.31 105.82 21.40 19.96 0.00
8/23/2010 23.68 82.31 105.88 21.40 19.96 0.00
8/24/2010 23.68 82.31 105.94 21.40 19.96 0.00
8/25/2010 23.68 82.31 106.00 21.40 19.96 0.00
8/26/2010 23.68 82.31 106.06 21.40 19.96 0.00
8/27/2010 23.68 82.31 106.12 21.40 19.96 0.00
8/28/2010 23.68 82.31 106.19 21.40 19.96 0.00
8/29/2010 23.68 82.31 106.25 21.40 19.96 0.00
8/30/2010 23.68 82.31 106.31 21.40 19.96 0.00
8/31/2010 23.68 82.31 106.37 21.40 19.96 0.00


9/1/2010 24.52 82.31 106.43 21.40 19.96 0.00
9/2/2010 24.52 82.31 106.49 21.40 19.96 0.00
9/3/2010 24.52 82.31 106.55 21.40 19.96 0.00
9/4/2010 24.52 82.31 106.61 21.40 19.96 0.00
9/5/2010 24.52 82.31 106.67 21.40 19.96 0.00
9/6/2010 24.52 82.31 106.73 21.40 19.96 0.00
9/7/2010 24.52 82.31 106.79 21.40 19.96 0.00
9/8/2010 24.52 82.31 106.85 21.40 19.96 0.00
9/9/2010 24.52 82.31 106.92 21.40 19.96 0.00


9/10/2010 24.52 82.31 106.98 21.40 19.96 0.00
9/11/2010 24.52 82.31 107.04 21.40 19.96 0.00
9/12/2010 24.52 82.31 107.10 21.40 19.96 0.00
9/13/2010 24.52 82.31 107.16 21.40 19.96 0.00
9/14/2010 24.52 82.31 107.22 21.40 19.96 0.00
9/15/2010 24.52 82.31 107.28 21.40 19.96 0.00
9/16/2010 24.52 82.31 107.34 21.40 19.96 0.00
9/17/2010 24.52 82.31 107.40 21.40 19.96 0.00
9/18/2010 24.52 82.31 107.46 21.40 19.96 0.00
9/19/2010 24.52 82.31 107.52 21.40 19.96 0.00
9/20/2010 24.52 82.31 107.58 21.40 19.96 0.00
9/21/2010 24.52 82.31 107.64 21.40 19.96 0.00
9/22/2010 24.52 82.31 107.70 21.40 19.96 0.00
9/23/2010 24.52 82.31 107.76 21.40 19.96 0.00
9/24/2010 24.52 82.31 107.82 21.40 19.96 0.00
9/25/2010 24.52 82.31 107.88 21.40 19.96 0.00
9/26/2010 24.52 82.31 107.94 21.40 19.96 0.00
9/27/2010 24.52 82.31 108.00 21.40 19.96 0.00
9/28/2010 24.52 82.31 108.06 21.40 19.96 0.00
9/29/2010 24.52 82.31 108.12 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/30/2010 24.52 82.31 108.18 21.40 19.96 0.00
10/1/2010 20.72 82.31 91.33 21.40 19.96 0.00
10/2/2010 20.72 82.31 91.39 21.40 19.96 0.00
10/3/2010 20.72 82.31 91.45 21.40 19.96 0.00
10/4/2010 20.72 82.31 91.51 21.40 19.96 0.00
10/5/2010 20.72 82.31 91.57 21.40 19.96 0.00
10/6/2010 20.72 82.31 91.62 21.40 19.96 0.00
10/7/2010 20.72 82.31 91.68 21.40 19.96 0.00
10/8/2010 20.72 82.31 91.74 21.40 19.96 0.00
10/9/2010 20.72 82.31 91.80 21.40 19.96 0.00


10/10/2010 20.72 82.31 91.86 21.40 19.96 0.00
10/11/2010 20.72 82.31 91.92 21.40 19.96 0.00
10/12/2010 20.72 82.31 91.98 21.40 19.96 0.00
10/13/2010 20.72 82.31 92.03 21.40 19.96 0.00
10/14/2010 20.72 82.31 92.09 21.40 19.96 0.00
10/15/2010 20.72 82.31 92.15 21.40 19.96 0.00
10/16/2010 20.72 82.31 92.21 21.40 19.96 0.00
10/17/2010 20.72 82.31 92.27 21.40 19.96 0.00
10/18/2010 20.72 82.31 92.33 21.40 19.96 0.00
10/19/2010 20.72 82.31 92.38 21.40 19.96 0.00
10/20/2010 20.72 82.31 92.44 21.40 19.96 0.00
10/21/2010 20.72 82.31 92.50 21.40 19.96 0.00
10/22/2010 20.72 82.31 92.56 21.40 19.96 0.00
10/23/2010 20.72 82.31 92.62 21.40 19.96 0.00
10/24/2010 20.72 82.31 92.67 21.40 19.96 0.00
10/25/2010 20.72 82.31 92.73 21.40 19.96 0.00
10/26/2010 20.72 82.31 92.79 21.40 19.96 0.00
10/27/2010 20.72 82.31 92.85 21.40 19.96 0.00
10/28/2010 20.72 82.31 92.90 21.40 19.96 0.00
10/29/2010 20.72 82.31 92.96 21.40 19.96 0.00
10/30/2010 20.72 82.31 93.02 21.40 19.96 0.00
10/31/2010 20.72 82.31 93.08 21.40 19.96 0.00


11/1/2010 12.90 82.31 64.39 21.40 19.96 0.00
11/2/2010 12.90 82.31 64.44 21.40 19.96 0.00
11/3/2010 12.90 82.31 64.48 21.40 19.96 0.00
11/4/2010 12.90 82.31 64.53 21.40 19.96 0.00
11/5/2010 12.90 82.31 64.57 21.40 19.96 0.00
11/6/2010 12.90 82.31 64.62 21.40 19.96 0.00
11/7/2010 12.90 82.31 64.67 21.40 19.96 0.00
11/8/2010 12.90 82.31 64.71 21.40 19.96 0.00
11/9/2010 12.90 82.31 64.76 21.40 19.96 0.00


11/10/2010 12.90 82.31 64.81 21.40 19.96 0.00
11/11/2010 12.90 82.31 64.85 21.40 19.96 0.00
11/12/2010 12.90 82.31 64.90 21.40 19.96 0.00
11/13/2010 12.90 82.31 64.94 21.40 19.96 0.00
11/14/2010 12.90 82.31 64.99 21.40 19.96 0.00
11/15/2010 12.90 82.31 65.04 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/16/2010 12.90 82.31 65.08 21.40 19.96 0.00
11/17/2010 12.90 82.31 65.13 21.40 19.96 0.00
11/18/2010 12.90 82.31 65.17 21.40 19.96 0.00
11/19/2010 12.90 82.31 65.22 21.40 19.96 0.00
11/20/2010 12.90 82.31 65.26 21.40 19.96 0.00
11/21/2010 12.90 82.31 65.31 21.40 19.96 0.00
11/22/2010 12.90 82.31 65.36 21.40 19.96 0.00
11/23/2010 12.90 82.31 65.40 21.40 19.96 0.00
11/24/2010 12.90 82.31 65.45 21.40 19.96 0.00
11/25/2010 12.90 82.31 65.49 21.40 19.96 0.00
11/26/2010 12.90 82.31 65.54 21.40 19.96 0.00
11/27/2010 12.90 82.31 65.58 21.40 19.96 0.00
11/28/2010 12.90 82.31 65.63 21.40 19.96 0.00
11/29/2010 12.90 82.31 65.68 21.40 19.96 0.00
11/30/2010 12.90 82.31 65.72 21.40 19.96 0.00


12/1/2010 7.82 82.31 43.45 21.40 19.96 0.00
12/2/2010 7.82 82.31 43.49 21.40 19.96 0.00
12/3/2010 7.82 82.31 43.52 21.40 19.96 0.00
12/4/2010 7.82 82.31 43.56 21.40 19.96 0.00
12/5/2010 7.82 82.31 43.60 21.40 19.96 0.00
12/6/2010 7.82 82.31 43.63 21.40 19.96 0.00
12/7/2010 7.82 82.31 43.67 21.40 19.96 0.00
12/8/2010 7.82 82.31 43.70 21.40 19.96 0.00
12/9/2010 7.82 82.31 43.74 21.40 19.96 0.00


12/10/2010 7.82 82.31 43.77 21.40 19.96 0.00
12/11/2010 7.82 82.31 43.81 21.40 19.96 0.00
12/12/2010 7.82 82.31 43.84 21.40 19.96 0.00
12/13/2010 7.82 82.31 43.88 21.40 19.96 0.00
12/14/2010 7.82 82.31 43.92 21.40 19.96 0.00
12/15/2010 7.82 82.31 43.95 21.40 19.96 0.00
12/16/2010 7.82 82.31 43.99 21.40 19.96 0.00
12/17/2010 7.82 82.31 44.02 21.40 19.96 0.00
12/18/2010 7.82 82.31 44.06 21.40 19.96 0.00
12/19/2010 7.82 82.31 44.09 21.40 19.96 0.00
12/20/2010 7.82 82.31 44.13 21.40 19.96 0.00
12/21/2010 7.82 82.31 44.16 21.40 19.96 0.00
12/22/2010 7.82 82.31 44.20 21.40 19.96 0.00
12/23/2010 7.82 82.31 44.23 21.40 19.96 0.00
12/24/2010 7.82 82.31 44.27 21.40 19.96 0.00
12/25/2010 7.82 82.31 44.30 21.40 19.96 0.00
12/26/2010 7.82 82.31 44.34 21.40 19.96 0.00
12/27/2010 7.82 82.31 44.38 21.40 19.96 0.00
12/28/2010 7.82 82.31 44.41 21.40 19.96 0.00
12/29/2010 7.82 82.31 44.45 21.40 19.96 0.00
12/30/2010 7.82 82.31 44.48 21.40 19.96 0.00
12/31/2010 7.82 82.31 44.52 21.40 19.96 0.00


1/1/2011 9.94 82.31 37.33 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/2/2011 9.94 82.31 37.36 21.40 19.96 0.00
1/3/2011 9.94 82.31 37.39 21.40 19.96 0.00
1/4/2011 9.94 82.31 37.42 21.40 19.96 0.00
1/5/2011 9.94 82.31 37.46 21.40 19.96 0.00
1/6/2011 9.94 82.31 37.49 21.40 19.96 0.00
1/7/2011 9.94 82.31 37.52 21.40 19.96 0.00
1/8/2011 9.94 82.31 37.55 21.40 19.96 0.00
1/9/2011 9.94 82.31 37.59 21.40 19.96 0.00


1/10/2011 9.94 82.31 37.62 21.40 19.96 0.00
1/11/2011 9.94 82.31 37.65 21.40 19.96 0.00
1/12/2011 9.94 82.31 37.68 21.40 19.96 0.00
1/13/2011 9.94 82.31 37.72 21.40 19.96 0.00
1/14/2011 9.94 82.31 37.75 21.40 19.96 0.00
1/15/2011 9.94 82.31 37.78 21.40 19.96 0.00
1/16/2011 9.94 82.31 37.81 21.40 19.96 0.00
1/17/2011 9.94 82.31 37.84 21.40 19.96 0.00
1/18/2011 9.94 82.31 37.88 21.40 19.96 0.00
1/19/2011 9.94 82.31 37.91 21.40 19.96 0.00
1/20/2011 9.94 82.31 37.94 21.40 19.96 0.00
1/21/2011 9.94 82.31 37.97 21.40 19.96 0.00
1/22/2011 9.94 82.31 38.01 21.40 19.96 0.00
1/23/2011 9.94 82.31 38.04 21.40 19.96 0.00
1/24/2011 9.94 82.31 38.07 21.40 19.96 0.00
1/25/2011 9.94 82.31 38.10 21.40 19.96 0.00
1/26/2011 9.94 82.31 38.13 21.40 19.96 0.00
1/27/2011 9.94 82.31 38.17 21.40 19.96 0.00
1/28/2011 9.94 82.31 38.20 21.40 19.96 0.00
1/29/2011 9.94 82.31 38.23 21.40 19.96 0.00
1/30/2011 9.94 82.31 38.26 21.40 19.96 0.00
1/31/2011 9.94 82.31 38.30 21.40 19.96 0.00


2/1/2011 8.88 82.31 35.85 21.40 19.96 0.00
2/2/2011 8.88 82.31 35.89 21.40 19.96 0.00
2/3/2011 8.88 82.31 35.92 21.40 19.96 0.00
2/4/2011 8.88 82.31 35.95 21.40 19.96 0.00
2/5/2011 8.88 82.31 35.98 21.40 19.96 0.00
2/6/2011 8.88 82.31 36.01 21.40 19.96 0.00
2/7/2011 8.88 82.31 36.04 21.40 19.96 0.00
2/8/2011 8.88 82.31 36.07 21.40 19.96 0.00
2/9/2011 8.88 82.31 36.10 21.40 19.96 0.00


2/10/2011 8.88 82.31 36.13 21.40 19.96 0.00
2/11/2011 8.88 82.31 36.16 21.40 19.96 0.00
2/12/2011 8.88 82.31 36.19 21.40 19.96 0.00
2/13/2011 8.88 82.31 36.22 21.40 19.96 0.00
2/14/2011 8.88 82.31 36.25 21.40 19.96 0.00
2/15/2011 8.88 82.31 36.28 21.40 19.96 0.00
2/16/2011 8.88 82.31 36.31 21.40 19.96 0.00
2/17/2011 8.88 82.31 36.34 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/18/2011 8.88 82.31 36.37 21.40 19.96 0.00
2/19/2011 8.88 82.31 36.40 21.40 19.96 0.00
2/20/2011 8.88 82.31 36.43 21.40 19.96 0.00
2/21/2011 8.88 82.31 36.46 21.40 19.96 0.00
2/22/2011 8.88 82.31 36.49 21.40 19.96 0.00
2/23/2011 8.88 82.31 36.52 21.40 19.96 0.00
2/24/2011 8.88 82.31 36.55 21.40 19.96 0.00
2/25/2011 8.88 82.31 36.58 21.40 19.96 0.00
2/26/2011 8.88 82.31 36.61 21.40 19.96 0.00
2/27/2011 8.88 82.31 36.64 21.40 19.96 0.00
2/28/2011 8.88 82.31 36.67 21.40 19.96 0.00


3/1/2011 15.85 82.31 39.23 21.40 19.96 0.00
3/2/2011 15.85 82.31 39.27 21.40 19.96 0.00
3/3/2011 15.85 82.31 39.30 21.40 19.96 0.00
3/4/2011 15.85 82.31 39.34 21.40 19.96 0.00
3/5/2011 15.85 82.31 39.37 21.40 19.96 0.00
3/6/2011 15.85 82.31 39.41 21.40 19.96 0.00
3/7/2011 15.85 82.31 39.44 21.40 19.96 0.00
3/8/2011 15.85 82.31 39.47 21.40 19.96 0.00
3/9/2011 15.85 82.31 39.51 21.40 19.96 0.00


3/10/2011 15.85 82.31 39.54 21.40 19.96 0.00
3/11/2011 15.85 82.31 39.58 21.40 19.96 0.00
3/12/2011 15.85 82.31 39.61 21.40 19.96 0.00
3/13/2011 15.85 82.31 39.64 21.40 19.96 0.00
3/14/2011 15.85 82.31 39.68 21.40 19.96 0.00
3/15/2011 15.85 82.31 39.71 21.40 19.96 0.00
3/16/2011 15.85 82.31 39.75 21.40 19.96 0.00
3/17/2011 15.85 82.31 39.78 21.40 19.96 0.00
3/18/2011 15.85 82.31 39.82 21.40 19.96 0.00
3/19/2011 15.85 82.31 39.85 21.40 19.96 0.00
3/20/2011 15.85 82.31 39.88 21.40 19.96 0.00
3/21/2011 15.85 82.31 39.92 21.40 19.96 0.00
3/22/2011 15.85 82.31 39.95 21.40 19.96 0.00
3/23/2011 15.85 82.31 39.99 21.40 19.96 0.00
3/24/2011 15.85 82.31 40.02 21.40 19.96 0.00
3/25/2011 15.85 82.31 40.05 21.40 19.96 0.00
3/26/2011 15.85 82.31 40.09 21.40 19.96 0.00
3/27/2011 15.85 82.31 40.12 21.40 19.96 0.00
3/28/2011 15.85 82.31 40.16 21.40 19.96 0.00
3/29/2011 15.85 82.31 40.19 21.40 19.96 0.00
3/30/2011 15.85 82.31 40.22 21.40 19.96 0.00
3/31/2011 15.85 82.31 40.26 21.40 19.96 0.00


4/1/2011 2.11 82.31 41.59 21.40 19.96 0.00
4/2/2011 2.11 82.31 41.62 21.40 19.96 0.00
4/3/2011 2.11 82.31 41.65 21.40 19.96 0.00
4/4/2011 2.11 82.31 41.68 21.40 19.96 0.00
4/5/2011 2.11 82.31 41.71 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/6/2011 2.11 82.31 41.74 21.40 19.96 0.00
4/7/2011 2.11 82.31 41.77 21.40 19.96 0.00
4/8/2011 2.11 82.31 41.80 21.40 19.96 0.00
4/9/2011 2.11 82.31 41.83 21.40 19.96 0.00


4/10/2011 2.11 82.31 41.85 21.40 19.96 0.00
4/11/2011 2.11 82.31 41.88 21.40 19.96 0.00
4/12/2011 2.11 82.31 41.91 21.40 19.96 0.00
4/13/2011 2.11 82.31 41.94 21.40 19.96 0.00
4/14/2011 2.11 82.31 41.97 21.40 19.96 0.00
4/15/2011 2.11 82.31 42.00 21.40 19.96 0.00
4/16/2011 2.11 82.31 42.03 21.40 19.96 0.00
4/17/2011 2.11 82.31 42.06 21.40 19.96 0.00
4/18/2011 2.11 82.31 42.09 21.40 19.96 0.00
4/19/2011 2.11 82.31 42.12 21.40 19.96 0.00
4/20/2011 2.11 82.31 42.15 21.40 19.96 0.00
4/21/2011 2.11 82.31 42.17 21.40 19.96 0.00
4/22/2011 2.11 82.31 42.20 21.40 19.96 0.00
4/23/2011 2.11 82.31 42.23 21.40 19.96 0.00
4/24/2011 2.11 82.31 42.26 21.40 19.96 0.00
4/25/2011 2.11 82.31 42.29 21.40 19.96 0.00
4/26/2011 2.11 82.31 42.31 21.40 19.96 0.00
4/27/2011 2.11 82.31 42.33 21.40 19.96 0.00
4/28/2011 2.11 82.31 42.34 21.40 19.96 0.00
4/29/2011 2.11 82.31 42.35 21.40 19.96 0.00
4/30/2011 2.11 82.31 42.36 21.40 19.96 0.00


5/1/2011 3.80 82.31 49.00 21.40 19.96 0.00
5/2/2011 3.80 82.31 49.01 21.40 19.96 0.00
5/3/2011 3.80 82.31 49.03 21.40 19.96 0.00
5/4/2011 3.80 82.31 49.04 21.40 19.96 0.00
5/5/2011 3.80 82.31 49.05 21.40 19.96 0.00
5/6/2011 3.80 82.31 49.07 21.40 19.96 0.00
5/7/2011 3.80 82.31 49.08 21.40 19.96 0.00
5/8/2011 3.80 82.31 49.10 21.40 19.96 0.00
5/9/2011 3.80 82.31 49.11 21.40 19.96 0.00


5/10/2011 3.80 82.31 49.12 21.40 19.96 0.00
5/11/2011 3.80 82.31 49.14 21.40 19.96 0.00
5/12/2011 3.80 82.31 49.15 21.40 19.96 0.00
5/13/2011 3.80 82.31 49.17 21.40 19.96 0.00
5/14/2011 3.80 82.31 49.18 21.40 19.96 0.00
5/15/2011 3.80 82.31 49.19 21.40 19.96 0.00
5/16/2011 3.80 82.31 49.21 21.40 19.96 0.00
5/17/2011 3.80 82.31 49.22 21.40 19.96 0.00
5/18/2011 3.80 82.31 49.24 21.40 19.96 0.00
5/19/2011 3.80 82.31 49.25 21.40 19.96 0.00
5/20/2011 3.80 82.31 49.26 21.40 19.96 0.00
5/21/2011 3.80 82.31 49.28 21.40 19.96 0.00
5/22/2011 3.80 82.31 49.29 21.40 19.96 0.00


16 of 59







Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/23/2011 3.80 82.31 49.30 21.40 19.96 0.00
5/24/2011 3.80 82.31 49.32 21.40 19.96 0.00
5/25/2011 3.80 82.31 49.33 21.40 19.96 0.00
5/26/2011 3.80 82.31 49.35 21.40 19.96 0.00
5/27/2011 3.80 82.31 49.36 21.40 19.96 0.00
5/28/2011 3.80 82.31 49.37 21.40 19.96 0.00
5/29/2011 3.80 82.31 49.39 21.40 19.96 0.00
5/30/2011 3.80 82.31 49.40 21.40 19.96 0.00
5/31/2011 3.80 82.31 49.42 21.40 19.96 0.00


6/1/2011 5.28 82.31 68.13 21.40 19.96 0.00
6/2/2011 5.28 82.31 68.15 21.40 19.96 0.00
6/3/2011 5.28 82.31 68.16 21.40 19.96 0.00
6/4/2011 5.28 82.31 68.18 21.40 19.96 0.00
6/5/2011 5.28 82.31 68.19 21.40 19.96 0.00
6/6/2011 5.28 82.31 68.21 21.40 19.96 0.00
6/7/2011 5.28 82.31 68.22 21.40 19.96 0.00
6/8/2011 5.28 82.31 68.24 21.40 19.96 0.00
6/9/2011 5.28 82.31 68.26 21.40 19.96 0.00


6/10/2011 5.28 82.31 68.27 21.40 19.96 0.00
6/11/2011 5.28 82.31 68.29 21.40 19.96 0.00
6/12/2011 5.28 82.31 68.30 21.40 19.96 0.00
6/13/2011 5.28 82.31 68.32 21.40 19.96 0.00
6/14/2011 5.28 82.31 68.33 21.40 19.96 0.00
6/15/2011 5.28 82.31 68.35 21.40 19.96 0.00
6/16/2011 5.28 82.31 68.36 21.40 19.96 0.00
6/17/2011 5.28 82.31 68.38 21.40 19.96 0.00
6/18/2011 5.28 82.31 68.39 21.40 19.96 0.00
6/19/2011 5.28 82.31 68.41 21.40 19.96 0.00
6/20/2011 5.28 82.31 68.42 21.40 19.96 0.00
6/21/2011 5.28 82.31 68.44 21.40 19.96 0.00
6/22/2011 5.28 82.31 68.46 21.40 19.96 0.00
6/23/2011 5.28 82.31 68.47 21.40 19.96 0.00
6/24/2011 5.28 82.31 68.49 21.40 19.96 0.00
6/25/2011 5.28 82.31 68.50 21.40 19.96 0.00
6/26/2011 5.28 82.31 68.52 21.40 19.96 0.00
6/27/2011 5.28 82.31 68.53 21.40 19.96 0.00
6/28/2011 5.28 82.31 68.55 21.40 19.96 0.00
6/29/2011 5.28 82.31 68.56 21.40 19.96 0.00
6/30/2011 5.28 82.31 68.58 21.40 19.96 0.00


7/1/2011 6.98 82.31 104.91 21.40 19.96 0.00
7/2/2011 6.98 82.31 104.92 21.40 19.96 0.00
7/3/2011 6.98 82.31 104.93 21.40 19.96 0.00
7/4/2011 6.98 82.31 104.94 21.40 19.96 0.00
7/5/2011 6.98 82.31 104.96 21.40 19.96 0.00
7/6/2011 6.98 82.31 104.97 21.40 19.96 0.00
7/7/2011 6.98 82.31 104.98 21.40 19.96 0.00
7/8/2011 6.98 82.31 104.99 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/9/2011 6.98 82.31 105.00 21.40 19.96 0.00
7/10/2011 6.98 82.31 105.02 21.40 19.96 0.00
7/11/2011 6.98 82.31 105.03 21.40 19.96 0.00
7/12/2011 6.98 82.31 105.04 21.40 19.96 0.00
7/13/2011 6.98 82.31 105.05 21.40 19.96 0.00
7/14/2011 6.98 82.31 105.06 21.40 19.96 0.00
7/15/2011 6.98 82.31 105.08 21.40 19.96 0.00
7/16/2011 6.98 82.31 105.09 21.40 19.96 0.00
7/17/2011 6.98 82.31 105.10 21.40 19.96 0.00
7/18/2011 6.98 82.31 105.11 21.40 19.96 0.00
7/19/2011 6.98 82.31 105.12 21.40 19.96 0.00
7/20/2011 6.98 82.31 105.14 21.40 19.96 0.00
7/21/2011 6.98 82.31 105.15 21.40 19.96 0.00
7/22/2011 6.98 82.31 105.16 21.40 19.96 0.00
7/23/2011 6.98 82.31 105.17 21.40 19.96 0.00
7/24/2011 6.98 82.31 105.18 21.40 19.96 0.00
7/25/2011 6.98 82.31 105.20 21.40 19.96 0.00
7/26/2011 6.98 82.31 105.21 21.40 19.96 0.00
7/27/2011 6.98 82.31 105.22 21.40 19.96 0.00
7/28/2011 6.98 82.31 105.23 21.40 19.96 0.00
7/29/2011 6.98 82.31 105.24 21.40 19.96 0.00
7/30/2011 6.98 82.31 105.26 21.40 19.96 0.00
7/31/2011 6.98 82.31 105.27 21.40 19.96 0.00


8/1/2011 23.68 82.31 129.58 21.40 19.96 0.00
8/2/2011 23.68 82.31 129.59 21.40 19.96 0.00
8/3/2011 23.68 82.31 129.61 21.40 19.96 0.00
8/4/2011 23.68 82.31 129.63 21.40 19.96 0.00
8/5/2011 23.68 82.31 129.64 21.40 19.96 0.00
8/6/2011 23.68 82.31 129.66 21.40 19.96 0.00
8/7/2011 23.68 82.31 129.68 21.40 19.96 0.00
8/8/2011 23.68 82.31 129.69 21.40 19.96 0.00
8/9/2011 23.68 82.31 129.71 21.40 19.96 0.00


8/10/2011 23.68 82.31 129.73 21.40 19.96 0.00
8/11/2011 23.68 82.31 129.74 21.40 19.96 0.00
8/12/2011 23.68 82.31 129.76 21.40 19.96 0.00
8/13/2011 23.68 82.31 129.78 21.40 19.96 0.00
8/14/2011 23.68 82.31 129.79 21.40 19.96 0.00
8/15/2011 23.68 82.31 129.81 21.40 19.96 0.00
8/16/2011 23.68 82.31 129.83 21.40 19.96 0.00
8/17/2011 23.68 82.31 129.85 21.40 19.96 0.00
8/18/2011 23.68 82.31 129.86 21.40 19.96 0.00
8/19/2011 23.68 82.31 129.88 21.40 19.96 0.00
8/20/2011 23.68 82.31 129.90 21.40 19.96 0.00
8/21/2011 23.68 82.31 129.91 21.40 19.96 0.00
8/22/2011 23.68 82.31 129.93 21.40 19.96 0.00
8/23/2011 23.68 82.31 129.95 21.40 19.96 0.00
8/24/2011 23.68 82.31 129.96 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/25/2011 23.68 82.31 129.98 21.40 19.96 0.00
8/26/2011 23.68 82.31 130.00 21.40 19.96 0.00
8/27/2011 23.68 82.31 130.01 21.40 19.96 0.00
8/28/2011 23.68 82.31 130.03 21.40 19.96 0.00
8/29/2011 23.68 82.31 130.05 21.40 19.96 0.00
8/30/2011 23.68 82.31 130.06 21.40 19.96 0.00
8/31/2011 23.68 82.31 130.08 21.40 19.96 0.00


9/1/2011 24.52 82.31 130.10 21.40 19.96 0.00
9/2/2011 24.52 82.31 130.11 21.40 19.96 0.00
9/3/2011 24.52 82.31 130.13 21.40 19.96 0.00
9/4/2011 24.52 82.31 130.15 21.40 19.96 0.00
9/5/2011 24.52 82.31 130.17 21.40 19.96 0.00
9/6/2011 24.52 82.31 130.18 21.40 19.96 0.00
9/7/2011 24.52 82.31 130.20 21.40 19.96 0.00
9/8/2011 24.52 82.31 130.22 21.40 19.96 0.00
9/9/2011 24.52 82.31 130.23 21.40 19.96 0.00


9/10/2011 24.52 82.31 130.25 21.40 19.96 0.00
9/11/2011 24.52 82.31 130.27 21.40 19.96 0.00
9/12/2011 24.52 82.31 130.29 21.40 19.96 0.00
9/13/2011 24.52 82.31 130.30 21.40 19.96 0.00
9/14/2011 24.52 82.31 130.32 21.40 19.96 0.00
9/15/2011 24.52 82.31 130.34 21.40 19.96 0.00
9/16/2011 24.52 82.31 130.35 21.40 19.96 0.00
9/17/2011 24.52 82.31 130.37 21.40 19.96 0.00
9/18/2011 24.52 82.31 130.39 21.40 19.96 0.00
9/19/2011 24.52 82.31 130.41 21.40 19.96 0.00
9/20/2011 24.52 82.31 130.42 21.40 19.96 0.00
9/21/2011 24.52 82.31 130.44 21.40 19.96 0.00
9/22/2011 24.52 82.31 130.46 21.40 19.96 0.00
9/23/2011 24.52 82.31 130.47 21.40 19.96 0.00
9/24/2011 24.52 82.31 130.49 21.40 19.96 0.00
9/25/2011 24.52 82.31 130.51 21.40 19.96 0.00
9/26/2011 24.52 82.31 130.53 21.40 19.96 0.00
9/27/2011 24.52 82.31 130.54 21.40 19.96 0.00
9/28/2011 24.52 82.31 130.56 21.40 19.96 0.00
9/29/2011 24.52 82.31 130.58 21.40 19.96 0.00
9/30/2011 24.52 82.31 130.59 21.40 19.96 0.00
10/1/2011 20.72 82.31 110.20 21.40 19.96 0.00
10/2/2011 20.72 82.31 110.22 21.40 19.96 0.00
10/3/2011 20.72 82.31 110.24 21.40 19.96 0.00
10/4/2011 20.72 82.31 110.26 21.40 19.96 0.00
10/5/2011 20.72 82.31 110.28 21.40 19.96 0.00
10/6/2011 20.72 82.31 110.30 21.40 19.96 0.00
10/7/2011 20.72 82.31 110.32 21.40 19.96 0.00
10/8/2011 20.72 82.31 110.34 21.40 19.96 0.00
10/9/2011 20.72 82.31 110.36 21.40 19.96 0.00


10/10/2011 20.72 82.31 110.38 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/11/2011 20.72 82.31 110.40 21.40 19.96 0.00
10/12/2011 20.72 82.31 110.41 21.40 19.96 0.00
10/13/2011 20.72 82.31 110.43 21.40 19.96 0.00
10/14/2011 20.72 82.31 110.45 21.40 19.96 0.00
10/15/2011 20.72 82.31 110.47 21.40 19.96 0.00
10/16/2011 20.72 82.31 110.49 21.40 19.96 0.00
10/17/2011 20.72 82.31 110.51 21.40 19.96 0.00
10/18/2011 20.72 82.31 110.53 21.40 19.96 0.00
10/19/2011 20.72 82.31 110.55 21.40 19.96 0.00
10/20/2011 20.72 82.31 110.57 21.40 19.96 0.00
10/21/2011 20.72 82.31 110.59 21.40 19.96 0.00
10/22/2011 20.72 82.31 110.61 21.40 19.96 0.00
10/23/2011 20.72 82.31 110.63 21.40 19.96 0.00
10/24/2011 20.72 82.31 110.65 21.40 19.96 0.00
10/25/2011 20.72 82.31 110.66 21.40 19.96 0.00
10/26/2011 20.72 82.31 110.68 21.40 19.96 0.00
10/27/2011 20.72 82.31 110.70 21.40 19.96 0.00
10/28/2011 20.72 82.31 110.72 21.40 19.96 0.00
10/29/2011 20.72 82.31 110.74 21.40 19.96 0.00
10/30/2011 20.72 82.31 110.76 21.40 19.96 0.00
10/31/2011 20.72 82.31 110.78 21.40 19.96 0.00


11/1/2011 12.90 82.31 76.60 21.40 19.96 0.00
11/2/2011 12.90 82.31 76.62 21.40 19.96 0.00
11/3/2011 12.90 82.31 76.64 21.40 19.96 0.00
11/4/2011 12.90 82.31 76.65 21.40 19.96 0.00
11/5/2011 12.90 82.31 76.67 21.40 19.96 0.00
11/6/2011 12.90 82.31 76.69 21.40 19.96 0.00
11/7/2011 12.90 82.31 76.71 21.40 19.96 0.00
11/8/2011 12.90 82.31 76.72 21.40 19.96 0.00
11/9/2011 12.90 82.31 76.74 21.40 19.96 0.00


11/10/2011 12.90 82.31 76.76 21.40 19.96 0.00
11/11/2011 12.90 82.31 76.78 21.40 19.96 0.00
11/12/2011 12.90 82.31 76.79 21.40 19.96 0.00
11/13/2011 12.90 82.31 76.81 21.40 19.96 0.00
11/14/2011 12.90 82.31 76.83 21.40 19.96 0.00
11/15/2011 12.90 82.31 76.84 21.40 19.96 0.00
11/16/2011 12.90 82.31 76.86 21.40 19.96 0.00
11/17/2011 12.90 82.31 76.88 21.40 19.96 0.00
11/18/2011 12.90 82.31 76.90 21.40 19.96 0.00
11/19/2011 12.90 82.31 76.91 21.40 19.96 0.00
11/20/2011 12.90 82.31 76.93 21.40 19.96 0.00
11/21/2011 12.90 82.31 76.95 21.40 19.96 0.00
11/22/2011 12.90 82.31 76.97 21.40 19.96 0.00
11/23/2011 12.90 82.31 76.98 21.40 19.96 0.00
11/24/2011 12.90 82.31 77.00 21.40 19.96 0.00
11/25/2011 12.90 82.31 77.02 21.40 19.96 0.00
11/26/2011 12.90 82.31 77.03 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/27/2011 12.90 82.31 77.05 21.40 19.96 0.00
11/28/2011 12.90 82.31 77.07 21.40 19.96 0.00
11/29/2011 12.90 82.31 77.09 21.40 19.96 0.00
11/30/2011 12.90 82.31 77.10 21.40 19.96 0.00


12/1/2011 7.82 82.31 50.96 21.40 19.96 0.00
12/2/2011 7.82 82.31 50.97 21.40 19.96 0.00
12/3/2011 7.82 82.31 50.98 21.40 19.96 0.00
12/4/2011 7.82 82.31 51.00 21.40 19.96 0.00
12/5/2011 7.82 82.31 51.01 21.40 19.96 0.00
12/6/2011 7.82 82.31 51.03 21.40 19.96 0.00
12/7/2011 7.82 82.31 51.04 21.40 19.96 0.00
12/8/2011 7.82 82.31 51.06 21.40 19.96 0.00
12/9/2011 7.82 82.31 51.07 21.40 19.96 0.00


12/10/2011 7.82 82.31 51.08 21.40 19.96 0.00
12/11/2011 7.82 82.31 51.10 21.40 19.96 0.00
12/12/2011 7.82 82.31 51.11 21.40 19.96 0.00
12/13/2011 7.82 82.31 51.13 21.40 19.96 0.00
12/14/2011 7.82 82.31 51.14 21.40 19.96 0.00
12/15/2011 7.82 82.31 51.16 21.40 19.96 0.00
12/16/2011 7.82 82.31 51.17 21.40 19.96 0.00
12/17/2011 7.82 82.31 51.19 21.40 19.96 0.00
12/18/2011 7.82 82.31 51.20 21.40 19.96 0.00
12/19/2011 7.82 82.31 51.21 21.40 19.96 0.00
12/20/2011 7.82 82.31 51.23 21.40 19.96 0.00
12/21/2011 7.82 82.31 51.24 21.40 19.96 0.00
12/22/2011 7.82 82.31 51.26 21.40 19.96 0.00
12/23/2011 7.82 82.31 51.27 21.40 19.96 0.00
12/24/2011 7.82 82.31 51.29 21.40 19.96 0.00
12/25/2011 7.82 82.31 51.30 21.40 19.96 0.00
12/26/2011 7.82 82.31 51.31 21.40 19.96 0.00
12/27/2011 7.82 82.31 51.33 21.40 19.96 0.00
12/28/2011 7.82 82.31 51.34 21.40 19.96 0.00
12/29/2011 7.82 82.31 51.36 21.40 19.96 0.00
12/30/2011 7.82 82.31 51.37 21.40 19.96 0.00
12/31/2011 7.82 82.31 51.39 21.40 19.96 0.00


1/1/2012 9.94 82.31 43.07 21.40 19.96 0.00
1/2/2012 9.94 82.31 43.08 21.40 19.96 0.00
1/3/2012 9.94 82.31 43.09 21.40 19.96 0.00
1/4/2012 9.94 82.31 43.11 21.40 19.96 0.00
1/5/2012 9.94 82.31 43.12 21.40 19.96 0.00
1/6/2012 9.94 82.31 43.13 21.40 19.96 0.00
1/7/2012 9.94 82.31 43.15 21.40 19.96 0.00
1/8/2012 9.94 82.31 43.16 21.40 19.96 0.00
1/9/2012 9.94 82.31 43.17 21.40 19.96 0.00


1/10/2012 9.94 82.31 43.19 21.40 19.96 0.00
1/11/2012 9.94 82.31 43.20 21.40 19.96 0.00
1/12/2012 9.94 82.31 43.21 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/13/2012 9.94 82.31 43.23 21.40 19.96 0.00
1/14/2012 9.94 82.31 43.24 21.40 19.96 0.00
1/15/2012 9.94 82.31 43.25 21.40 19.96 0.00
1/16/2012 9.94 82.31 43.27 21.40 19.96 0.00
1/17/2012 9.94 82.31 43.28 21.40 19.96 0.00
1/18/2012 9.94 82.31 43.29 21.40 19.96 0.00
1/19/2012 9.94 82.31 43.31 21.40 19.96 0.00
1/20/2012 9.94 82.31 43.32 21.40 19.96 0.00
1/21/2012 9.94 82.31 43.33 21.40 19.96 0.00
1/22/2012 9.94 82.31 43.35 21.40 19.96 0.00
1/23/2012 9.94 82.31 43.36 21.40 19.96 0.00
1/24/2012 9.94 82.31 43.37 21.40 19.96 0.00
1/25/2012 9.94 82.31 43.39 21.40 19.96 0.00
1/26/2012 9.94 82.31 43.40 21.40 19.96 0.00
1/27/2012 9.94 82.31 43.41 21.40 19.96 0.00
1/28/2012 9.94 82.31 43.43 21.40 19.96 0.00
1/29/2012 9.94 82.31 43.44 21.40 19.96 0.00
1/30/2012 9.94 82.31 43.45 21.40 19.96 0.00
1/31/2012 9.94 82.31 43.47 21.40 19.96 0.00


2/1/2012 8.88 82.31 40.68 21.40 19.96 0.00
2/2/2012 8.88 82.31 40.69 21.40 19.96 0.00
2/3/2012 8.88 82.31 40.70 21.40 19.96 0.00
2/4/2012 8.88 82.31 40.71 21.40 19.96 0.00
2/5/2012 8.88 82.31 40.73 21.40 19.96 0.00
2/6/2012 8.88 82.31 40.74 21.40 19.96 0.00
2/7/2012 8.88 82.31 40.75 21.40 19.96 0.00
2/8/2012 8.88 82.31 40.77 21.40 19.96 0.00
2/9/2012 8.88 82.31 40.78 21.40 19.96 0.00


2/10/2012 8.88 82.31 40.79 21.40 19.96 0.00
2/11/2012 8.88 82.31 40.80 21.40 19.96 0.00
2/12/2012 8.88 82.31 40.82 21.40 19.96 0.00
2/13/2012 8.88 82.31 40.83 21.40 19.96 0.00
2/14/2012 8.88 82.31 40.84 21.40 19.96 0.00
2/15/2012 8.88 82.31 40.85 21.40 19.96 0.00
2/16/2012 8.88 82.31 40.87 21.40 19.96 0.00
2/17/2012 8.88 82.31 40.88 21.40 19.96 0.00
2/18/2012 8.88 82.31 40.89 21.40 19.96 0.00
2/19/2012 8.88 82.31 40.91 21.40 19.96 0.00
2/20/2012 8.88 82.31 40.92 21.40 19.96 0.00
2/21/2012 8.88 82.31 40.93 21.40 19.96 0.00
2/22/2012 8.88 82.31 40.94 21.40 19.96 0.00
2/23/2012 8.88 82.31 40.96 21.40 19.96 0.00
2/24/2012 8.88 82.31 40.97 21.40 19.96 0.00
2/25/2012 8.88 82.31 40.98 21.40 19.96 0.00
2/26/2012 8.88 82.31 40.99 21.40 19.96 0.00
2/27/2012 8.88 82.31 41.01 21.40 19.96 0.00
2/28/2012 8.88 82.31 41.02 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/29/2012 8.88 82.31 41.03 21.40 19.96 0.00
3/1/2012 15.85 82.31 43.88 21.40 19.96 0.00
3/2/2012 15.85 82.31 43.89 21.40 19.96 0.00
3/3/2012 15.85 82.31 43.90 21.40 19.96 0.00
3/4/2012 15.85 82.31 43.92 21.40 19.96 0.00
3/5/2012 15.85 82.31 43.93 21.40 19.96 0.00
3/6/2012 15.85 82.31 43.95 21.40 19.96 0.00
3/7/2012 15.85 82.31 43.96 21.40 19.96 0.00
3/8/2012 15.85 82.31 43.98 21.40 19.96 0.00
3/9/2012 15.85 82.31 43.99 21.40 19.96 0.00


3/10/2012 15.85 82.31 44.00 21.40 19.96 0.00
3/11/2012 15.85 82.31 44.02 21.40 19.96 0.00
3/12/2012 15.85 82.31 44.03 21.40 19.96 0.00
3/13/2012 15.85 82.31 44.05 21.40 19.96 0.00
3/14/2012 15.85 82.31 44.06 21.40 19.96 0.00
3/15/2012 15.85 82.31 44.08 21.40 19.96 0.00
3/16/2012 15.85 82.31 44.09 21.40 19.96 0.00
3/17/2012 15.85 82.31 44.11 21.40 19.96 0.00
3/18/2012 15.85 82.31 44.12 21.40 19.96 0.00
3/19/2012 15.85 82.31 44.13 21.40 19.96 0.00
3/20/2012 15.85 82.31 44.15 21.40 19.96 0.00
3/21/2012 15.85 82.31 44.16 21.40 19.96 0.00
3/22/2012 15.85 82.31 44.18 21.40 19.96 0.00
3/23/2012 15.85 82.31 44.19 21.40 19.96 0.00
3/24/2012 15.85 82.31 44.21 21.40 19.96 0.00
3/25/2012 15.85 82.31 44.22 21.40 19.96 0.00
3/26/2012 15.85 82.31 44.23 21.40 19.96 0.00
3/27/2012 15.85 82.31 44.25 21.40 19.96 0.00
3/28/2012 15.85 82.31 44.26 21.40 19.96 0.00
3/29/2012 15.85 82.31 44.28 21.40 19.96 0.00
3/30/2012 15.85 82.31 44.29 21.40 19.96 0.00
3/31/2012 15.85 82.31 44.31 21.40 19.96 0.00


4/1/2012 2.11 82.31 45.75 21.40 19.96 0.00
4/2/2012 2.11 82.31 45.76 21.40 19.96 0.00
4/3/2012 2.11 82.31 45.77 21.40 19.96 0.00
4/4/2012 2.11 82.31 45.79 21.40 19.96 0.00
4/5/2012 2.11 82.31 45.80 21.40 19.96 0.00
4/6/2012 2.11 82.31 45.81 21.40 19.96 0.00
4/7/2012 2.11 82.31 45.82 21.40 19.96 0.00
4/8/2012 2.11 82.31 45.84 21.40 19.96 0.00
4/9/2012 2.11 82.31 45.85 21.40 19.96 0.00


4/10/2012 2.11 82.31 45.86 21.40 19.96 0.00
4/11/2012 2.11 82.31 45.87 21.40 19.96 0.00
4/12/2012 2.11 82.31 45.88 21.40 19.96 0.00
4/13/2012 2.11 82.31 45.90 21.40 19.96 0.00
4/14/2012 2.11 82.31 45.91 21.40 19.96 0.00
4/15/2012 2.11 82.31 45.92 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/16/2012 2.11 82.31 45.93 21.40 19.96 0.00
4/17/2012 2.11 82.31 45.95 21.40 19.96 0.00
4/18/2012 2.11 82.31 45.96 21.40 19.96 0.00
4/19/2012 2.11 82.31 45.97 21.40 19.96 0.00
4/20/2012 2.11 82.31 45.98 21.40 19.96 0.00
4/21/2012 2.11 82.31 45.99 21.40 19.96 0.00
4/22/2012 2.11 82.31 46.01 21.40 19.96 0.00
4/23/2012 2.11 82.31 46.02 21.40 19.96 0.00
4/24/2012 2.11 82.31 46.03 21.40 19.96 0.00
4/25/2012 2.11 82.31 46.04 21.40 19.96 0.00
4/26/2012 2.11 82.31 46.06 21.40 19.96 0.00
4/27/2012 2.11 82.31 46.07 21.40 19.96 0.00
4/28/2012 2.11 82.31 46.08 21.40 19.96 0.00
4/29/2012 2.11 82.31 46.09 21.40 19.96 0.00
4/30/2012 2.11 82.31 46.10 21.40 19.96 0.00


5/1/2012 3.80 82.31 53.32 21.40 19.96 0.00
5/2/2012 3.80 82.31 53.34 21.40 19.96 0.00
5/3/2012 3.80 82.31 53.35 21.40 19.96 0.00
5/4/2012 3.80 82.31 53.36 21.40 19.96 0.00
5/5/2012 3.80 82.31 53.38 21.40 19.96 0.00
5/6/2012 3.80 82.31 53.39 21.40 19.96 0.00
5/7/2012 3.80 82.31 53.40 21.40 19.96 0.00
5/8/2012 3.80 82.31 53.41 21.40 19.96 0.00
5/9/2012 3.80 82.31 53.43 21.40 19.96 0.00


5/10/2012 3.80 82.31 53.44 21.40 19.96 0.00
5/11/2012 3.80 82.31 53.45 21.40 19.96 0.00
5/12/2012 3.80 82.31 53.47 21.40 19.96 0.00
5/13/2012 3.80 82.31 53.48 21.40 19.96 0.00
5/14/2012 3.80 82.31 53.49 21.40 19.96 0.00
5/15/2012 3.80 82.31 53.51 21.40 19.96 0.00
5/16/2012 3.80 82.31 53.52 21.40 19.96 0.00
5/17/2012 3.80 82.31 53.53 21.40 19.96 0.00
5/18/2012 3.80 82.31 53.55 21.40 19.96 0.00
5/19/2012 3.80 82.31 53.56 21.40 19.96 0.00
5/20/2012 3.80 82.31 53.57 21.40 19.96 0.00
5/21/2012 3.80 82.31 53.59 21.40 19.96 0.00
5/22/2012 3.80 82.31 53.60 21.40 19.96 0.00
5/23/2012 3.80 82.31 53.61 21.40 19.96 0.00
5/24/2012 3.80 82.31 53.63 21.40 19.96 0.00
5/25/2012 3.80 82.31 53.64 21.40 19.96 0.00
5/26/2012 3.80 82.31 53.65 21.40 19.96 0.00
5/27/2012 3.80 82.31 53.67 21.40 19.96 0.00
5/28/2012 3.80 82.31 53.68 21.40 19.96 0.00
5/29/2012 3.80 82.31 53.69 21.40 19.96 0.00
5/30/2012 3.80 82.31 53.71 21.40 19.96 0.00
5/31/2012 3.80 82.31 53.72 21.40 19.96 0.00


6/1/2012 5.28 82.31 74.06 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/2/2012 5.28 82.31 74.08 21.40 19.96 0.00
6/3/2012 5.28 82.31 74.09 21.40 19.96 0.00
6/4/2012 5.28 82.31 74.11 21.40 19.96 0.00
6/5/2012 5.28 82.31 74.12 21.40 19.96 0.00
6/6/2012 5.28 82.31 74.13 21.40 19.96 0.00
6/7/2012 5.28 82.31 74.15 21.40 19.96 0.00
6/8/2012 5.28 82.31 74.16 21.40 19.96 0.00
6/9/2012 5.28 82.31 74.18 21.40 19.96 0.00


6/10/2012 5.28 82.31 74.19 21.40 19.96 0.00
6/11/2012 5.28 82.31 74.20 21.40 19.96 0.00
6/12/2012 5.28 82.31 74.22 21.40 19.96 0.00
6/13/2012 5.28 82.31 74.23 21.40 19.96 0.00
6/14/2012 5.28 82.31 74.25 21.40 19.96 0.00
6/15/2012 5.28 82.31 74.26 21.40 19.96 0.00
6/16/2012 5.28 82.31 74.27 21.40 19.96 0.00
6/17/2012 5.28 82.31 74.29 21.40 19.96 0.00
6/18/2012 5.28 82.31 74.30 21.40 19.96 0.00
6/19/2012 5.28 82.31 74.32 21.40 19.96 0.00
6/20/2012 5.28 82.31 74.33 21.40 19.96 0.00
6/21/2012 5.28 82.31 74.35 21.40 19.96 0.00
6/22/2012 5.28 82.31 74.36 21.40 19.96 0.00
6/23/2012 5.28 82.31 74.37 21.40 19.96 0.00
6/24/2012 5.28 82.31 74.39 21.40 19.96 0.00
6/25/2012 5.28 82.31 74.40 21.40 19.96 0.00
6/26/2012 5.28 82.31 74.42 21.40 19.96 0.00
6/27/2012 5.28 82.31 74.43 21.40 19.96 0.00
6/28/2012 5.28 82.31 74.44 21.40 19.96 0.00
6/29/2012 5.28 82.31 74.46 21.40 19.96 0.00
6/30/2012 5.28 82.31 74.47 21.40 19.96 0.00


7/1/2012 6.98 82.31 113.92 21.40 19.96 0.00
7/2/2012 6.98 82.31 113.93 21.40 19.96 0.00
7/3/2012 6.98 82.31 113.94 21.40 19.96 0.00
7/4/2012 6.98 82.31 113.95 21.40 19.96 0.00
7/5/2012 6.98 82.31 113.96 21.40 19.96 0.00
7/6/2012 6.98 82.31 113.96 21.40 19.96 0.00
7/7/2012 6.98 82.31 113.97 21.40 19.96 0.00
7/8/2012 6.98 82.31 113.98 21.40 19.96 0.00
7/9/2012 6.98 82.31 113.99 21.40 19.96 0.00


7/10/2012 6.98 82.31 114.00 21.40 19.96 0.00
7/11/2012 6.98 82.31 114.01 21.40 19.96 0.00
7/12/2012 6.98 82.31 114.02 21.40 19.96 0.00
7/13/2012 6.98 82.31 114.03 21.40 19.96 0.00
7/14/2012 6.98 82.31 114.04 21.40 19.96 0.00
7/15/2012 6.98 82.31 114.05 21.40 19.96 0.00
7/16/2012 6.98 82.31 114.06 21.40 19.96 0.00
7/17/2012 6.98 82.31 114.06 21.40 19.96 0.00
7/18/2012 6.98 82.31 114.07 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/19/2012 6.98 82.31 114.08 21.40 19.96 0.00
7/20/2012 6.98 82.31 114.09 21.40 19.96 0.00
7/21/2012 6.98 82.31 114.10 21.40 19.96 0.00
7/22/2012 6.98 82.31 114.11 21.40 19.96 0.00
7/23/2012 6.98 82.31 114.12 21.40 19.96 0.00
7/24/2012 6.98 82.31 114.13 21.40 19.96 0.00
7/25/2012 6.98 82.31 114.14 21.40 19.96 0.00
7/26/2012 6.98 82.31 114.15 21.40 19.96 0.00
7/27/2012 6.98 82.31 114.15 21.40 19.96 0.00
7/28/2012 6.98 82.31 114.16 21.40 19.96 0.00
7/29/2012 6.98 82.31 114.17 21.40 19.96 0.00
7/30/2012 6.98 82.31 114.18 21.40 19.96 0.00
7/31/2012 6.98 82.31 114.19 21.40 19.96 0.00


8/1/2012 23.68 82.31 140.55 21.40 19.96 0.00
8/2/2012 23.68 82.31 140.57 21.40 19.96 0.00
8/3/2012 23.68 82.31 140.58 21.40 19.96 0.00
8/4/2012 23.68 82.31 140.59 21.40 19.96 0.00
8/5/2012 23.68 82.31 140.60 21.40 19.96 0.00
8/6/2012 23.68 82.31 140.62 21.40 19.96 0.00
8/7/2012 23.68 82.31 140.63 21.40 19.96 0.00
8/8/2012 23.68 82.31 140.64 21.40 19.96 0.00
8/9/2012 23.68 82.31 140.65 21.40 19.96 0.00


8/10/2012 23.68 82.31 140.67 21.40 19.96 0.00
8/11/2012 23.68 82.31 140.68 21.40 19.96 0.00
8/12/2012 23.68 82.31 140.69 21.40 19.96 0.00
8/13/2012 23.68 82.31 140.70 21.40 19.96 0.00
8/14/2012 23.68 82.31 140.72 21.40 19.96 0.00
8/15/2012 23.68 82.31 140.73 21.40 19.96 0.00
8/16/2012 23.68 82.31 140.74 21.40 19.96 0.00
8/17/2012 23.68 82.31 140.75 21.40 19.96 0.00
8/18/2012 23.68 82.31 140.76 21.40 19.96 0.00
8/19/2012 23.68 82.31 140.78 21.40 19.96 0.00
8/20/2012 23.68 82.31 140.79 21.40 19.96 0.00
8/21/2012 23.68 82.31 140.80 21.40 19.96 0.00
8/22/2012 23.68 82.31 140.81 21.40 19.96 0.00
8/23/2012 23.68 82.31 140.83 21.40 19.96 0.00
8/24/2012 23.68 82.31 140.84 21.40 19.96 0.00
8/25/2012 23.68 82.31 140.85 21.40 19.96 0.00
8/26/2012 23.68 82.31 140.86 21.40 19.96 0.00
8/27/2012 23.68 82.31 140.88 21.40 19.96 0.00
8/28/2012 23.68 82.31 140.89 21.40 19.96 0.00
8/29/2012 23.68 82.31 140.90 21.40 19.96 0.00
8/30/2012 23.68 82.31 140.91 21.40 19.96 0.00
8/31/2012 23.68 82.31 140.93 21.40 19.96 0.00


9/1/2012 24.52 82.31 140.94 21.40 19.96 0.00
9/2/2012 24.52 82.31 140.95 21.40 19.96 0.00
9/3/2012 24.52 82.31 140.96 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/4/2012 24.52 82.31 140.98 21.40 19.96 0.00
9/5/2012 24.52 82.31 140.99 21.40 19.96 0.00
9/6/2012 24.52 82.31 141.00 21.40 19.96 0.00
9/7/2012 24.52 82.31 141.01 21.40 19.96 0.00
9/8/2012 24.52 82.31 141.03 21.40 19.96 0.00
9/9/2012 24.52 82.31 141.04 21.40 19.96 0.00


9/10/2012 24.52 82.31 141.05 21.40 19.96 0.00
9/11/2012 24.52 82.31 141.07 21.40 19.96 0.00
9/12/2012 24.52 82.31 141.08 21.40 19.96 0.00
9/13/2012 24.52 82.31 141.09 21.40 19.96 0.00
9/14/2012 24.52 82.31 141.10 21.40 19.96 0.00
9/15/2012 24.52 82.31 141.12 21.40 19.96 0.00
9/16/2012 24.52 82.31 141.13 21.40 19.96 0.00
9/17/2012 24.52 82.31 141.14 21.40 19.96 0.00
9/18/2012 24.52 82.31 141.15 21.40 19.96 0.00
9/19/2012 24.52 82.31 141.17 21.40 19.96 0.00
9/20/2012 24.52 82.31 141.18 21.40 19.96 0.00
9/21/2012 24.52 82.31 141.19 21.40 19.96 0.00
9/22/2012 24.52 82.31 141.21 21.40 19.96 0.00
9/23/2012 24.52 82.31 141.22 21.40 19.96 0.00
9/24/2012 24.52 82.31 141.23 21.40 19.96 0.00
9/25/2012 24.52 82.31 141.24 21.40 19.96 0.00
9/26/2012 24.52 82.31 141.26 21.40 19.96 0.00
9/27/2012 24.52 82.31 141.27 21.40 19.96 0.00
9/28/2012 24.52 82.31 141.28 21.40 19.96 0.00
9/29/2012 24.52 82.31 141.29 21.40 19.96 0.00
9/30/2012 24.52 82.31 141.31 21.40 19.96 0.00
10/1/2012 20.72 82.31 119.24 21.40 19.96 0.00
10/2/2012 20.72 82.31 119.26 21.40 19.96 0.00
10/3/2012 20.72 82.31 119.27 21.40 19.96 0.00
10/4/2012 20.72 82.31 119.29 21.40 19.96 0.00
10/5/2012 20.72 82.31 119.30 21.40 19.96 0.00
10/6/2012 20.72 82.31 119.32 21.40 19.96 0.00
10/7/2012 20.72 82.31 119.34 21.40 19.96 0.00
10/8/2012 20.72 82.31 119.35 21.40 19.96 0.00
10/9/2012 20.72 82.31 119.37 21.40 19.96 0.00


10/10/2012 20.72 82.31 119.38 21.40 19.96 0.00
10/11/2012 20.72 82.31 119.40 21.40 19.96 0.00
10/12/2012 20.72 82.31 119.42 21.40 19.96 0.00
10/13/2012 20.72 82.31 119.43 21.40 19.96 0.00
10/14/2012 20.72 82.31 119.45 21.40 19.96 0.00
10/15/2012 20.72 82.31 119.47 21.40 19.96 0.00
10/16/2012 20.72 82.31 119.48 21.40 19.96 0.00
10/17/2012 20.72 82.31 119.50 21.40 19.96 0.00
10/18/2012 20.72 82.31 119.51 21.40 19.96 0.00
10/19/2012 20.72 82.31 119.53 21.40 19.96 0.00
10/20/2012 20.72 82.31 119.55 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/21/2012 20.72 82.31 119.56 21.40 19.96 0.00
10/22/2012 20.72 82.31 119.58 21.40 19.96 0.00
10/23/2012 20.72 82.31 119.59 21.40 19.96 0.00
10/24/2012 20.72 82.31 119.61 21.40 19.96 0.00
10/25/2012 20.72 82.31 119.63 21.40 19.96 0.00
10/26/2012 20.72 82.31 119.64 21.40 19.96 0.00
10/27/2012 20.72 82.31 119.66 21.40 19.96 0.00
10/28/2012 20.72 82.31 119.67 21.40 19.96 0.00
10/29/2012 20.72 82.31 119.69 21.40 19.96 0.00
10/30/2012 20.72 82.31 119.71 21.40 19.96 0.00
10/31/2012 20.72 82.31 119.72 21.40 19.96 0.00


11/1/2012 12.90 82.31 82.78 21.40 19.96 0.00
11/2/2012 12.90 82.31 82.80 21.40 19.96 0.00
11/3/2012 12.90 82.31 82.81 21.40 19.96 0.00
11/4/2012 12.90 82.31 82.83 21.40 19.96 0.00
11/5/2012 12.90 82.31 82.85 21.40 19.96 0.00
11/6/2012 12.90 82.31 82.86 21.40 19.96 0.00
11/7/2012 12.90 82.31 82.88 21.40 19.96 0.00
11/8/2012 12.90 82.31 82.89 21.40 19.96 0.00
11/9/2012 12.90 82.31 82.91 21.40 19.96 0.00


11/10/2012 12.90 82.31 82.93 21.40 19.96 0.00
11/11/2012 12.90 82.31 82.94 21.40 19.96 0.00
11/12/2012 12.90 82.31 82.96 21.40 19.96 0.00
11/13/2012 12.90 82.31 82.97 21.40 19.96 0.00
11/14/2012 12.90 82.31 82.99 21.40 19.96 0.00
11/15/2012 12.90 82.31 83.01 21.40 19.96 0.00
11/16/2012 12.90 82.31 83.02 21.40 19.96 0.00
11/17/2012 12.90 82.31 83.04 21.40 19.96 0.00
11/18/2012 12.90 82.31 83.05 21.40 19.96 0.00
11/19/2012 12.90 82.31 83.07 21.40 19.96 0.00
11/20/2012 12.90 82.31 83.08 21.40 19.96 0.00
11/21/2012 12.90 82.31 83.10 21.40 19.96 0.00
11/22/2012 12.90 82.31 83.12 21.40 19.96 0.00
11/23/2012 12.90 82.31 83.13 21.40 19.96 0.00
11/24/2012 12.90 82.31 83.15 21.40 19.96 0.00
11/25/2012 12.90 82.31 83.16 21.40 19.96 0.00
11/26/2012 12.90 82.31 83.18 21.40 19.96 0.00
11/27/2012 12.90 82.31 83.20 21.40 19.96 0.00
11/28/2012 12.90 82.31 83.21 21.40 19.96 0.00
11/29/2012 12.90 82.31 83.23 21.40 19.96 0.00
11/30/2012 12.90 82.31 83.24 21.40 19.96 0.00


12/1/2012 7.82 82.31 55.01 21.40 19.96 0.00
12/2/2012 7.82 82.31 55.02 21.40 19.96 0.00
12/3/2012 7.82 82.31 55.04 21.40 19.96 0.00
12/4/2012 7.82 82.31 55.05 21.40 19.96 0.00
12/5/2012 7.82 82.31 55.07 21.40 19.96 0.00
12/6/2012 7.82 82.31 55.08 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/7/2012 7.82 82.31 55.09 21.40 19.96 0.00
12/8/2012 7.82 82.31 55.11 21.40 19.96 0.00
12/9/2012 7.82 82.31 55.12 21.40 19.96 0.00


12/10/2012 7.82 82.31 55.13 21.40 19.96 0.00
12/11/2012 7.82 82.31 55.15 21.40 19.96 0.00
12/12/2012 7.82 82.31 55.16 21.40 19.96 0.00
12/13/2012 7.82 82.31 55.18 21.40 19.96 0.00
12/14/2012 7.82 82.31 55.19 21.40 19.96 0.00
12/15/2012 7.82 82.31 55.20 21.40 19.96 0.00
12/16/2012 7.82 82.31 55.22 21.40 19.96 0.00
12/17/2012 7.82 82.31 55.23 21.40 19.96 0.00
12/18/2012 7.82 82.31 55.24 21.40 19.96 0.00
12/19/2012 7.82 82.31 55.26 21.40 19.96 0.00
12/20/2012 7.82 82.31 55.27 21.40 19.96 0.00
12/21/2012 7.82 82.31 55.29 21.40 19.96 0.00
12/22/2012 7.82 82.31 55.30 21.40 19.96 0.00
12/23/2012 7.82 82.31 55.31 21.40 19.96 0.00
12/24/2012 7.82 82.31 55.33 21.40 19.96 0.00
12/25/2012 7.82 82.31 55.34 21.40 19.96 0.00
12/26/2012 7.82 82.31 55.35 21.40 19.96 0.00
12/27/2012 7.82 82.31 55.37 21.40 19.96 0.00
12/28/2012 7.82 82.31 55.38 21.40 19.96 0.00
12/29/2012 7.82 82.31 55.40 21.40 19.96 0.00
12/30/2012 7.82 82.31 55.41 21.40 19.96 0.00
12/31/2012 7.82 82.31 55.42 21.40 19.96 0.00


1/1/2013 9.94 82.31 46.45 21.40 19.96 0.00
1/2/2013 9.94 82.31 46.46 21.40 19.96 0.00
1/3/2013 9.94 82.31 46.47 21.40 19.96 0.00
1/4/2013 9.94 82.31 46.49 21.40 19.96 0.00
1/5/2013 9.94 82.31 46.50 21.40 19.96 0.00
1/6/2013 9.94 82.31 46.51 21.40 19.96 0.00
1/7/2013 9.94 82.31 46.52 21.40 19.96 0.00
1/8/2013 9.94 82.31 46.54 21.40 19.96 0.00
1/9/2013 9.94 82.31 46.55 21.40 19.96 0.00


1/10/2013 9.94 82.31 46.56 21.40 19.96 0.00
1/11/2013 9.94 82.31 46.58 21.40 19.96 0.00
1/12/2013 9.94 82.31 46.59 21.40 19.96 0.00
1/13/2013 9.94 82.31 46.60 21.40 19.96 0.00
1/14/2013 9.94 82.31 46.62 21.40 19.96 0.00
1/15/2013 9.94 82.31 46.63 21.40 19.96 0.00
1/16/2013 9.94 82.31 46.64 21.40 19.96 0.00
1/17/2013 9.94 82.31 46.65 21.40 19.96 0.00
1/18/2013 9.94 82.31 46.67 21.40 19.96 0.00
1/19/2013 9.94 82.31 46.68 21.40 19.96 0.00
1/20/2013 9.94 82.31 46.69 21.40 19.96 0.00
1/21/2013 9.94 82.31 46.71 21.40 19.96 0.00
1/22/2013 9.94 82.31 46.72 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/23/2013 9.94 82.31 46.73 21.40 19.96 0.00
1/24/2013 9.94 82.31 46.75 21.40 19.96 0.00
1/25/2013 9.94 82.31 46.76 21.40 19.96 0.00
1/26/2013 9.94 82.31 46.77 21.40 19.96 0.00
1/27/2013 9.94 82.31 46.78 21.40 19.96 0.00
1/28/2013 9.94 82.31 46.80 21.40 19.96 0.00
1/29/2013 9.94 82.31 46.81 21.40 19.96 0.00
1/30/2013 9.94 82.31 46.82 21.40 19.96 0.00
1/31/2013 9.94 82.31 46.84 21.40 19.96 0.00


2/1/2013 8.88 82.31 43.83 21.40 19.96 0.00
2/2/2013 8.88 82.31 43.84 21.40 19.96 0.00
2/3/2013 8.88 82.31 43.85 21.40 19.96 0.00
2/4/2013 8.88 82.31 43.86 21.40 19.96 0.00
2/5/2013 8.88 82.31 43.88 21.40 19.96 0.00
2/6/2013 8.88 82.31 43.89 21.40 19.96 0.00
2/7/2013 8.88 82.31 43.90 21.40 19.96 0.00
2/8/2013 8.88 82.31 43.91 21.40 19.96 0.00
2/9/2013 8.88 82.31 43.93 21.40 19.96 0.00


2/10/2013 8.88 82.31 43.94 21.40 19.96 0.00
2/11/2013 8.88 82.31 43.95 21.40 19.96 0.00
2/12/2013 8.88 82.31 43.96 21.40 19.96 0.00
2/13/2013 8.88 82.31 43.97 21.40 19.96 0.00
2/14/2013 8.88 82.31 43.99 21.40 19.96 0.00
2/15/2013 8.88 82.31 44.00 21.40 19.96 0.00
2/16/2013 8.88 82.31 44.01 21.40 19.96 0.00
2/17/2013 8.88 82.31 44.02 21.40 19.96 0.00
2/18/2013 8.88 82.31 44.04 21.40 19.96 0.00
2/19/2013 8.88 82.31 44.05 21.40 19.96 0.00
2/20/2013 8.88 82.31 44.06 21.40 19.96 0.00
2/21/2013 8.88 82.31 44.07 21.40 19.96 0.00
2/22/2013 8.88 82.31 44.09 21.40 19.96 0.00
2/23/2013 8.88 82.31 44.10 21.40 19.96 0.00
2/24/2013 8.88 82.31 44.11 21.40 19.96 0.00
2/25/2013 8.88 82.31 44.12 21.40 19.96 0.00
2/26/2013 8.88 82.31 44.13 21.40 19.96 0.00
2/27/2013 8.88 82.31 44.15 21.40 19.96 0.00
2/28/2013 8.88 82.31 44.16 21.40 19.96 0.00


3/1/2013 15.85 82.31 47.22 21.40 19.96 0.00
3/2/2013 15.85 82.31 47.23 21.40 19.96 0.00
3/3/2013 15.85 82.31 47.25 21.40 19.96 0.00
3/4/2013 15.85 82.31 47.26 21.40 19.96 0.00
3/5/2013 15.85 82.31 47.27 21.40 19.96 0.00
3/6/2013 15.85 82.31 47.29 21.40 19.96 0.00
3/7/2013 15.85 82.31 47.30 21.40 19.96 0.00
3/8/2013 15.85 82.31 47.32 21.40 19.96 0.00
3/9/2013 15.85 82.31 47.33 21.40 19.96 0.00


3/10/2013 15.85 82.31 47.34 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


3/11/2013 15.85 82.31 47.36 21.40 19.96 0.00
3/12/2013 15.85 82.31 47.37 21.40 19.96 0.00
3/13/2013 15.85 82.31 47.38 21.40 19.96 0.00
3/14/2013 15.85 82.31 47.40 21.40 19.96 0.00
3/15/2013 15.85 82.31 47.41 21.40 19.96 0.00
3/16/2013 15.85 82.31 47.43 21.40 19.96 0.00
3/17/2013 15.85 82.31 47.44 21.40 19.96 0.00
3/18/2013 15.85 82.31 47.45 21.40 19.96 0.00
3/19/2013 15.85 82.31 47.47 21.40 19.96 0.00
3/20/2013 15.85 82.31 47.48 21.40 19.96 0.00
3/21/2013 15.85 82.31 47.50 21.40 19.96 0.00
3/22/2013 15.85 82.31 47.51 21.40 19.96 0.00
3/23/2013 15.85 82.31 47.52 21.40 19.96 0.00
3/24/2013 15.85 82.31 47.54 21.40 19.96 0.00
3/25/2013 15.85 82.31 47.55 21.40 19.96 0.00
3/26/2013 15.85 82.31 47.57 21.40 19.96 0.00
3/27/2013 15.85 82.31 47.58 21.40 19.96 0.00
3/28/2013 15.85 82.31 47.59 21.40 19.96 0.00
3/29/2013 15.85 82.31 47.61 21.40 19.96 0.00
3/30/2013 15.85 82.31 47.62 21.40 19.96 0.00
3/31/2013 15.85 82.31 47.64 21.40 19.96 0.00


4/1/2013 2.11 82.31 49.19 21.40 19.96 0.00
4/2/2013 2.11 82.31 49.20 21.40 19.96 0.00
4/3/2013 2.11 82.31 49.21 21.40 19.96 0.00
4/4/2013 2.11 82.31 49.22 21.40 19.96 0.00
4/5/2013 2.11 82.31 49.23 21.40 19.96 0.00
4/6/2013 2.11 82.31 49.25 21.40 19.96 0.00
4/7/2013 2.11 82.31 49.26 21.40 19.96 0.00
4/8/2013 2.11 82.31 49.27 21.40 19.96 0.00
4/9/2013 2.11 82.31 49.28 21.40 19.96 0.00


4/10/2013 2.11 82.31 49.29 21.40 19.96 0.00
4/11/2013 2.11 82.31 49.30 21.40 19.96 0.00
4/12/2013 2.11 82.31 49.32 21.40 19.96 0.00
4/13/2013 2.11 82.31 49.33 21.40 19.96 0.00
4/14/2013 2.11 82.31 49.34 21.40 19.96 0.00
4/15/2013 2.11 82.31 49.35 21.40 19.96 0.00
4/16/2013 2.11 82.31 49.36 21.40 19.96 0.00
4/17/2013 2.11 82.31 49.37 21.40 19.96 0.00
4/18/2013 2.11 82.31 49.39 21.40 19.96 0.00
4/19/2013 2.11 82.31 49.40 21.40 19.96 0.00
4/20/2013 2.11 82.31 49.41 21.40 19.96 0.00
4/21/2013 2.11 82.31 49.42 21.40 19.96 0.00
4/22/2013 2.11 82.31 49.42 21.40 19.96 0.00
4/23/2013 2.11 82.31 49.43 21.40 19.96 0.00
4/24/2013 2.11 82.31 49.44 21.40 19.96 0.00
4/25/2013 2.11 82.31 49.45 21.40 19.96 0.00
4/26/2013 2.11 82.31 49.46 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/27/2013 2.11 82.31 49.46 21.40 19.96 0.00
4/28/2013 2.11 82.31 49.47 21.40 19.96 0.00
4/29/2013 2.11 82.31 49.48 21.40 19.96 0.00
4/30/2013 2.11 82.31 49.49 21.40 19.96 0.00


5/1/2013 3.80 82.31 57.23 21.40 19.96 0.00
5/2/2013 3.80 82.31 57.24 21.40 19.96 0.00
5/3/2013 3.80 82.31 57.25 21.40 19.96 0.00
5/4/2013 3.80 82.31 57.26 21.40 19.96 0.00
5/5/2013 3.80 82.31 57.27 21.40 19.96 0.00
5/6/2013 3.80 82.31 57.28 21.40 19.96 0.00
5/7/2013 3.80 82.31 57.28 21.40 19.96 0.00
5/8/2013 3.80 82.31 57.29 21.40 19.96 0.00
5/9/2013 3.80 82.31 57.30 21.40 19.96 0.00


5/10/2013 3.80 82.31 57.31 21.40 19.96 0.00
5/11/2013 3.80 82.31 57.32 21.40 19.96 0.00
5/12/2013 3.80 82.31 57.33 21.40 19.96 0.00
5/13/2013 3.80 82.31 57.34 21.40 19.96 0.00
5/14/2013 3.80 82.31 57.35 21.40 19.96 0.00
5/15/2013 3.80 82.31 57.36 21.40 19.96 0.00
5/16/2013 3.80 82.31 57.36 21.40 19.96 0.00
5/17/2013 3.80 82.31 57.37 21.40 19.96 0.00
5/18/2013 3.80 82.31 57.38 21.40 19.96 0.00
5/19/2013 3.80 82.31 57.39 21.40 19.96 0.00
5/20/2013 3.80 82.31 57.40 21.40 19.96 0.00
5/21/2013 3.80 82.31 57.41 21.40 19.96 0.00
5/22/2013 3.80 82.31 57.42 21.40 19.96 0.00
5/23/2013 3.80 82.31 57.43 21.40 19.96 0.00
5/24/2013 3.80 82.31 57.43 21.40 19.96 0.00
5/25/2013 3.80 82.31 57.44 21.40 19.96 0.00
5/26/2013 3.80 82.31 57.45 21.40 19.96 0.00
5/27/2013 3.80 82.31 57.46 21.40 19.96 0.00
5/28/2013 3.80 82.31 57.47 21.40 19.96 0.00
5/29/2013 3.80 82.31 57.48 21.40 19.96 0.00
5/30/2013 3.80 82.31 57.49 21.40 19.96 0.00
5/31/2013 3.80 82.31 57.50 21.40 19.96 0.00


6/1/2013 5.28 82.31 79.26 21.40 19.96 0.00
6/2/2013 5.28 82.31 79.27 21.40 19.96 0.00
6/3/2013 5.28 82.31 79.28 21.40 19.96 0.00
6/4/2013 5.28 82.31 79.29 21.40 19.96 0.00
6/5/2013 5.28 82.31 79.30 21.40 19.96 0.00
6/6/2013 5.28 82.31 79.31 21.40 19.96 0.00
6/7/2013 5.28 82.31 79.32 21.40 19.96 0.00
6/8/2013 5.28 82.31 79.33 21.40 19.96 0.00
6/9/2013 5.28 82.31 79.34 21.40 19.96 0.00


6/10/2013 5.28 82.31 79.35 21.40 19.96 0.00
6/11/2013 5.28 82.31 79.35 21.40 19.96 0.00
6/12/2013 5.28 82.31 79.36 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/13/2013 5.28 82.31 79.37 21.40 19.96 0.00
6/14/2013 5.28 82.31 79.38 21.40 19.96 0.00
6/15/2013 5.28 82.31 79.39 21.40 19.96 0.00
6/16/2013 5.28 82.31 79.40 21.40 19.96 0.00
6/17/2013 5.28 82.31 79.41 21.40 19.96 0.00
6/18/2013 5.28 82.31 79.42 21.40 19.96 0.00
6/19/2013 5.28 82.31 79.43 21.40 19.96 0.00
6/20/2013 5.28 82.31 79.44 21.40 19.96 0.00
6/21/2013 5.28 82.31 79.45 21.40 19.96 0.00
6/22/2013 5.28 82.31 79.45 21.40 19.96 0.00
6/23/2013 5.28 82.31 79.46 21.40 19.96 0.00
6/24/2013 5.28 82.31 79.47 21.40 19.96 0.00
6/25/2013 5.28 82.31 79.48 21.40 19.96 0.00
6/26/2013 5.28 82.31 79.49 21.40 19.96 0.00
6/27/2013 5.28 82.31 79.50 21.40 19.96 0.00
6/28/2013 5.28 82.31 79.51 21.40 19.96 0.00
6/29/2013 5.28 82.31 79.52 21.40 19.96 0.00
6/30/2013 5.28 82.31 79.53 21.40 19.96 0.00


7/1/2013 6.98 82.31 121.64 21.40 19.96 0.00
7/2/2013 6.98 82.31 121.65 21.40 19.96 0.00
7/3/2013 6.98 82.31 121.65 21.40 19.96 0.00
7/4/2013 6.98 82.31 121.66 21.40 19.96 0.00
7/5/2013 6.98 82.31 121.66 21.40 19.96 0.00
7/6/2013 6.98 82.31 121.67 21.40 19.96 0.00
7/7/2013 6.98 82.31 121.67 21.40 19.96 0.00
7/8/2013 6.98 82.31 121.68 21.40 19.96 0.00
7/9/2013 6.98 82.31 121.68 21.40 19.96 0.00


7/10/2013 6.98 82.31 121.68 21.40 19.96 0.00
7/11/2013 6.98 82.31 121.69 21.40 19.96 0.00
7/12/2013 6.98 82.31 121.69 21.40 19.96 0.00
7/13/2013 6.98 82.31 121.70 21.40 19.96 0.00
7/14/2013 6.98 82.31 121.70 21.40 19.96 0.00
7/15/2013 6.98 82.31 121.71 21.40 19.96 0.00
7/16/2013 6.98 82.31 121.71 21.40 19.96 0.00
7/17/2013 6.98 82.31 121.72 21.40 19.96 0.00
7/18/2013 6.98 82.31 121.72 21.40 19.96 0.00
7/19/2013 6.98 82.31 121.73 21.40 19.96 0.00
7/20/2013 6.98 82.31 121.73 21.40 19.96 0.00
7/21/2013 6.98 82.31 121.74 21.40 19.96 0.00
7/22/2013 6.98 82.31 121.74 21.40 19.96 0.00
7/23/2013 6.98 82.31 121.74 21.40 19.96 0.00
7/24/2013 6.98 82.31 121.75 21.40 19.96 0.00
7/25/2013 6.98 82.31 121.75 21.40 19.96 0.00
7/26/2013 6.98 82.31 121.76 21.40 19.96 0.00
7/27/2013 6.98 82.31 121.76 21.40 19.96 0.00
7/28/2013 6.98 82.31 121.77 21.40 19.96 0.00
7/29/2013 6.98 82.31 121.77 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/30/2013 6.98 82.31 121.78 21.40 19.96 0.00
7/31/2013 6.98 82.31 121.78 21.40 19.96 0.00


8/1/2013 23.68 82.31 149.89 21.40 19.96 0.00
8/2/2013 23.68 82.31 149.90 21.40 19.96 0.00
8/3/2013 23.68 82.31 149.90 21.40 19.96 0.00
8/4/2013 23.68 82.31 149.91 21.40 19.96 0.00
8/5/2013 23.68 82.31 149.91 21.40 19.96 0.00
8/6/2013 23.68 82.31 149.92 21.40 19.96 0.00
8/7/2013 23.68 82.31 149.93 21.40 19.96 0.00
8/8/2013 23.68 82.31 149.93 21.40 19.96 0.00
8/9/2013 23.68 82.31 149.94 21.40 19.96 0.00


8/10/2013 23.68 82.31 149.94 21.40 19.96 0.00
8/11/2013 23.68 82.31 149.95 21.40 19.96 0.00
8/12/2013 23.68 82.31 149.96 21.40 19.96 0.00
8/13/2013 23.68 82.31 149.96 21.40 19.96 0.00
8/14/2013 23.68 82.31 149.97 21.40 19.96 0.00
8/15/2013 23.68 82.31 149.97 21.40 19.96 0.00
8/16/2013 23.68 82.31 149.98 21.40 19.96 0.00
8/17/2013 23.68 82.31 149.99 21.40 19.96 0.00
8/18/2013 23.68 82.31 149.99 21.40 19.96 0.00
8/19/2013 23.68 82.31 150.00 21.40 19.96 0.00
8/20/2013 23.68 82.31 150.00 21.40 19.96 0.00
8/21/2013 23.68 82.31 150.01 21.40 19.96 0.00
8/22/2013 23.68 82.31 150.02 21.40 19.96 0.00
8/23/2013 23.68 82.31 150.02 21.40 19.96 0.00
8/24/2013 23.68 82.31 150.03 21.40 19.96 0.00
8/25/2013 23.68 82.31 150.03 21.40 19.96 0.00
8/26/2013 23.68 82.31 150.04 21.40 19.96 0.00
8/27/2013 23.68 82.31 150.05 21.40 19.96 0.00
8/28/2013 23.68 82.31 150.05 21.40 19.96 0.00
8/29/2013 23.68 82.31 150.06 21.40 19.96 0.00
8/30/2013 23.68 82.31 150.06 21.40 19.96 0.00
8/31/2013 23.68 82.31 150.07 21.40 19.96 0.00


9/1/2013 24.52 82.31 150.08 21.40 19.96 0.00
9/2/2013 24.52 82.31 150.08 21.40 19.96 0.00
9/3/2013 24.52 82.31 150.09 21.40 19.96 0.00
9/4/2013 24.52 82.31 150.10 21.40 19.96 0.00
9/5/2013 24.52 82.31 150.10 21.40 19.96 0.00
9/6/2013 24.52 82.31 150.11 21.40 19.96 0.00
9/7/2013 24.52 82.31 150.12 21.40 19.96 0.00
9/8/2013 24.52 82.31 150.12 21.40 19.96 0.00
9/9/2013 24.52 82.31 150.13 21.40 19.96 0.00


9/10/2013 24.52 82.31 150.13 21.40 19.96 0.00
9/11/2013 24.52 82.31 150.14 21.40 19.96 0.00
9/12/2013 24.52 82.31 150.15 21.40 19.96 0.00
9/13/2013 24.52 82.31 150.15 21.40 19.96 0.00
9/14/2013 24.52 82.31 150.16 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/15/2013 24.52 82.31 150.17 21.40 19.96 0.00
9/16/2013 24.52 82.31 150.17 21.40 19.96 0.00
9/17/2013 24.52 82.31 150.18 21.40 19.96 0.00
9/18/2013 24.52 82.31 150.19 21.40 19.96 0.00
9/19/2013 24.52 82.31 150.19 21.40 19.96 0.00
9/20/2013 24.52 82.31 150.20 21.40 19.96 0.00
9/21/2013 24.52 82.31 150.20 21.40 19.96 0.00
9/22/2013 24.52 82.31 150.21 21.40 19.96 0.00
9/23/2013 24.52 82.31 150.22 21.40 19.96 0.00
9/24/2013 24.52 82.31 150.22 21.40 19.96 0.00
9/25/2013 24.52 82.31 150.23 21.40 19.96 0.00
9/26/2013 24.52 82.31 150.24 21.40 19.96 0.00
9/27/2013 24.52 82.31 150.24 21.40 19.96 0.00
9/28/2013 24.52 82.31 150.25 21.40 19.96 0.00
9/29/2013 24.52 82.31 150.26 21.40 19.96 0.00
9/30/2013 24.52 82.31 150.26 21.40 19.96 0.00
10/1/2013 20.72 82.31 126.79 21.40 19.96 0.00
10/2/2013 20.72 82.31 126.80 21.40 19.96 0.00
10/3/2013 20.72 82.31 126.81 21.40 19.96 0.00
10/4/2013 20.72 82.31 126.82 21.40 19.96 0.00
10/5/2013 20.72 82.31 126.83 21.40 19.96 0.00
10/6/2013 20.72 82.31 126.84 21.40 19.96 0.00
10/7/2013 20.72 82.31 126.85 21.40 19.96 0.00
10/8/2013 20.72 82.31 126.86 21.40 19.96 0.00
10/9/2013 20.72 82.31 126.86 21.40 19.96 0.00


10/10/2013 20.72 82.31 126.87 21.40 19.96 0.00
10/11/2013 20.72 82.31 126.88 21.40 19.96 0.00
10/12/2013 20.72 82.31 126.89 21.40 19.96 0.00
10/13/2013 20.72 82.31 126.90 21.40 19.96 0.00
10/14/2013 20.72 82.31 126.91 21.40 19.96 0.00
10/15/2013 20.72 82.31 126.92 21.40 19.96 0.00
10/16/2013 20.72 82.31 126.93 21.40 19.96 0.00
10/17/2013 20.72 82.31 126.94 21.40 19.96 0.00
10/18/2013 20.72 82.31 126.95 21.40 19.96 0.00
10/19/2013 20.72 82.31 126.96 21.40 19.96 0.00
10/20/2013 20.72 82.31 126.97 21.40 19.96 0.00
10/21/2013 20.72 82.31 126.98 21.40 19.96 0.00
10/22/2013 20.72 82.31 126.99 21.40 19.96 0.00
10/23/2013 20.72 82.31 127.00 21.40 19.96 0.00
10/24/2013 20.72 82.31 127.01 21.40 19.96 0.00
10/25/2013 20.72 82.31 127.02 21.40 19.96 0.00
10/26/2013 20.72 82.31 127.03 21.40 19.96 0.00
10/27/2013 20.72 82.31 127.04 21.40 19.96 0.00
10/28/2013 20.72 82.31 127.05 21.40 19.96 0.00
10/29/2013 20.72 82.31 127.05 21.40 19.96 0.00
10/30/2013 20.72 82.31 127.06 21.40 19.96 0.00
10/31/2013 20.72 82.31 127.07 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/1/2013 12.90 82.31 87.86 21.40 19.96 0.00
11/2/2013 12.90 82.31 87.87 21.40 19.96 0.00
11/3/2013 12.90 82.31 87.88 21.40 19.96 0.00
11/4/2013 12.90 82.31 87.89 21.40 19.96 0.00
11/5/2013 12.90 82.31 87.90 21.40 19.96 0.00
11/6/2013 12.90 82.31 87.91 21.40 19.96 0.00
11/7/2013 12.90 82.31 87.92 21.40 19.96 0.00
11/8/2013 12.90 82.31 87.93 21.40 19.96 0.00
11/9/2013 12.90 82.31 87.94 21.40 19.96 0.00


11/10/2013 12.90 82.31 87.95 21.40 19.96 0.00
11/11/2013 12.90 82.31 87.96 21.40 19.96 0.00
11/12/2013 12.90 82.31 87.97 21.40 19.96 0.00
11/13/2013 12.90 82.31 87.98 21.40 19.96 0.00
11/14/2013 12.90 82.31 87.99 21.40 19.96 0.00
11/15/2013 12.90 82.31 88.00 21.40 19.96 0.00
11/16/2013 12.90 82.31 88.01 21.40 19.96 0.00
11/17/2013 12.90 82.31 88.02 21.40 19.96 0.00
11/18/2013 12.90 82.31 88.04 21.40 19.96 0.00
11/19/2013 12.90 82.31 88.05 21.40 19.96 0.00
11/20/2013 12.90 82.31 88.06 21.40 19.96 0.00
11/21/2013 12.90 82.31 88.07 21.40 19.96 0.00
11/22/2013 12.90 82.31 88.08 21.40 19.96 0.00
11/23/2013 12.90 82.31 88.09 21.40 19.96 0.00
11/24/2013 12.90 82.31 88.10 21.40 19.96 0.00
11/25/2013 12.90 82.31 88.11 21.40 19.96 0.00
11/26/2013 12.90 82.31 88.12 21.40 19.96 0.00
11/27/2013 12.90 82.31 88.13 21.40 19.96 0.00
11/28/2013 12.90 82.31 88.14 21.40 19.96 0.00
11/29/2013 12.90 82.31 88.15 21.40 19.96 0.00
11/30/2013 12.90 82.31 88.16 21.40 19.96 0.00


12/1/2013 7.82 82.31 58.25 21.40 19.96 0.00
12/2/2013 7.82 82.31 58.26 21.40 19.96 0.00
12/3/2013 7.82 82.31 58.27 21.40 19.96 0.00
12/4/2013 7.82 82.31 58.28 21.40 19.96 0.00
12/5/2013 7.82 82.31 58.29 21.40 19.96 0.00
12/6/2013 7.82 82.31 58.30 21.40 19.96 0.00
12/7/2013 7.82 82.31 58.31 21.40 19.96 0.00
12/8/2013 7.82 82.31 58.32 21.40 19.96 0.00
12/9/2013 7.82 82.31 58.33 21.40 19.96 0.00


12/10/2013 7.82 82.31 58.34 21.40 19.96 0.00
12/11/2013 7.82 82.31 58.35 21.40 19.96 0.00
12/12/2013 7.82 82.31 58.36 21.40 19.96 0.00
12/13/2013 7.82 82.31 58.37 21.40 19.96 0.00
12/14/2013 7.82 82.31 58.38 21.40 19.96 0.00
12/15/2013 7.82 82.31 58.38 21.40 19.96 0.00
12/16/2013 7.82 82.31 58.39 21.40 19.96 0.00
12/17/2013 7.82 82.31 58.40 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/18/2013 7.82 82.31 58.41 21.40 19.96 0.00
12/19/2013 7.82 82.31 58.42 21.40 19.96 0.00
12/20/2013 7.82 82.31 58.43 21.40 19.96 0.00
12/21/2013 7.82 82.31 58.44 21.40 19.96 0.00
12/22/2013 7.82 82.31 58.45 21.40 19.96 0.00
12/23/2013 7.82 82.31 58.46 21.40 19.96 0.00
12/24/2013 7.82 82.31 58.47 21.40 19.96 0.00
12/25/2013 7.82 82.31 58.48 21.40 19.96 0.00
12/26/2013 7.82 82.31 58.49 21.40 19.96 0.00
12/27/2013 7.82 82.31 58.50 21.40 19.96 0.00
12/28/2013 7.82 82.31 58.50 21.40 19.96 0.00
12/29/2013 7.82 82.31 58.51 21.40 19.96 0.00
12/30/2013 7.82 82.31 58.52 21.40 19.96 0.00
12/31/2013 7.82 82.31 58.53 21.40 19.96 0.00


1/1/2014 9.94 82.31 49.05 21.40 19.96 0.00
1/2/2014 9.94 82.31 49.06 21.40 19.96 0.00
1/3/2014 9.94 82.31 49.07 21.40 19.96 0.00
1/4/2014 9.94 82.31 49.08 21.40 19.96 0.00
1/5/2014 9.94 82.31 49.08 21.40 19.96 0.00
1/6/2014 9.94 82.31 49.09 21.40 19.96 0.00
1/7/2014 9.94 82.31 49.10 21.40 19.96 0.00
1/8/2014 9.94 82.31 49.11 21.40 19.96 0.00
1/9/2014 9.94 82.31 49.12 21.40 19.96 0.00


1/10/2014 9.94 82.31 49.13 21.40 19.96 0.00
1/11/2014 9.94 82.31 49.14 21.40 19.96 0.00
1/12/2014 9.94 82.31 49.15 21.40 19.96 0.00
1/13/2014 9.94 82.31 49.16 21.40 19.96 0.00
1/14/2014 9.94 82.31 49.16 21.40 19.96 0.00
1/15/2014 9.94 82.31 49.17 21.40 19.96 0.00
1/16/2014 9.94 82.31 49.18 21.40 19.96 0.00
1/17/2014 9.94 82.31 49.19 21.40 19.96 0.00
1/18/2014 9.94 82.31 49.20 21.40 19.96 0.00
1/19/2014 9.94 82.31 49.21 21.40 19.96 0.00
1/20/2014 9.94 82.31 49.22 21.40 19.96 0.00
1/21/2014 9.94 82.31 49.23 21.40 19.96 0.00
1/22/2014 9.94 82.31 49.23 21.40 19.96 0.00
1/23/2014 9.94 82.31 49.24 21.40 19.96 0.00
1/24/2014 9.94 82.31 49.25 21.40 19.96 0.00
1/25/2014 9.94 82.31 49.26 21.40 19.96 0.00
1/26/2014 9.94 82.31 49.27 21.40 19.96 0.00
1/27/2014 9.94 82.31 49.28 21.40 19.96 0.00
1/28/2014 9.94 82.31 49.29 21.40 19.96 0.00
1/29/2014 9.94 82.31 49.30 21.40 19.96 0.00
1/30/2014 9.94 82.31 49.31 21.40 19.96 0.00
1/31/2014 9.94 82.31 49.31 21.40 19.96 0.00


2/1/2014 8.88 82.31 46.14 21.40 19.96 0.00
2/2/2014 8.88 82.31 46.15 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/3/2014 8.88 82.31 46.16 21.40 19.96 0.00
2/4/2014 8.88 82.31 46.17 21.40 19.96 0.00
2/5/2014 8.88 82.31 46.17 21.40 19.96 0.00
2/6/2014 8.88 82.31 46.18 21.40 19.96 0.00
2/7/2014 8.88 82.31 46.19 21.40 19.96 0.00
2/8/2014 8.88 82.31 46.20 21.40 19.96 0.00
2/9/2014 8.88 82.31 46.21 21.40 19.96 0.00


2/10/2014 8.88 82.31 46.22 21.40 19.96 0.00
2/11/2014 8.88 82.31 46.23 21.40 19.96 0.00
2/12/2014 8.88 82.31 46.23 21.40 19.96 0.00
2/13/2014 8.88 82.31 46.24 21.40 19.96 0.00
2/14/2014 8.88 82.31 46.25 21.40 19.96 0.00
2/15/2014 8.88 82.31 46.26 21.40 19.96 0.00
2/16/2014 8.88 82.31 46.27 21.40 19.96 0.00
2/17/2014 8.88 82.31 46.28 21.40 19.96 0.00
2/18/2014 8.88 82.31 46.28 21.40 19.96 0.00
2/19/2014 8.88 82.31 46.29 21.40 19.96 0.00
2/20/2014 8.88 82.31 46.30 21.40 19.96 0.00
2/21/2014 8.88 82.31 46.31 21.40 19.96 0.00
2/22/2014 8.88 82.31 46.32 21.40 19.96 0.00
2/23/2014 8.88 82.31 46.33 21.40 19.96 0.00
2/24/2014 8.88 82.31 46.33 21.40 19.96 0.00
2/25/2014 8.88 82.31 46.34 21.40 19.96 0.00
2/26/2014 8.88 82.31 46.35 21.40 19.96 0.00
2/27/2014 8.88 82.31 46.36 21.40 19.96 0.00
2/28/2014 8.88 82.31 46.37 21.40 19.96 0.00


3/1/2014 15.85 82.31 49.58 21.40 19.96 0.00
3/2/2014 15.85 82.31 49.58 21.40 19.96 0.00
3/3/2014 15.85 82.31 49.59 21.40 19.96 0.00
3/4/2014 15.85 82.31 49.60 21.40 19.96 0.00
3/5/2014 15.85 82.31 49.61 21.40 19.96 0.00
3/6/2014 15.85 82.31 49.62 21.40 19.96 0.00
3/7/2014 15.85 82.31 49.63 21.40 19.96 0.00
3/8/2014 15.85 82.31 49.64 21.40 19.96 0.00
3/9/2014 15.85 82.31 49.65 21.40 19.96 0.00


3/10/2014 15.85 82.31 49.66 21.40 19.96 0.00
3/11/2014 15.85 82.31 49.67 21.40 19.96 0.00
3/12/2014 15.85 82.31 49.68 21.40 19.96 0.00
3/13/2014 15.85 82.31 49.69 21.40 19.96 0.00
3/14/2014 15.85 82.31 49.70 21.40 19.96 0.00
3/15/2014 15.85 82.31 49.71 21.40 19.96 0.00
3/16/2014 15.85 82.31 49.72 21.40 19.96 0.00
3/17/2014 15.85 82.31 49.73 21.40 19.96 0.00
3/18/2014 15.85 82.31 49.74 21.40 19.96 0.00
3/19/2014 15.85 82.31 49.75 21.40 19.96 0.00
3/20/2014 15.85 82.31 49.76 21.40 19.96 0.00
3/21/2014 15.85 82.31 49.77 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


3/22/2014 15.85 82.31 49.78 21.40 19.96 0.00
3/23/2014 15.85 82.31 49.79 21.40 19.96 0.00
3/24/2014 15.85 82.31 49.80 21.40 19.96 0.00
3/25/2014 15.85 82.31 49.80 21.40 19.96 0.00
3/26/2014 15.85 82.31 49.81 21.40 19.96 0.00
3/27/2014 15.85 82.31 49.82 21.40 19.96 0.00
3/28/2014 15.85 82.31 49.83 21.40 19.96 0.00
3/29/2014 15.85 82.31 49.84 21.40 19.96 0.00
3/30/2014 15.85 82.31 49.85 21.40 19.96 0.00
3/31/2014 15.85 82.31 49.86 21.40 19.96 0.00


4/1/2014 2.11 82.31 51.48 21.40 19.96 0.00
4/2/2014 2.11 82.31 51.49 21.40 19.96 0.00
4/3/2014 2.11 82.31 51.50 21.40 19.96 0.00
4/4/2014 2.11 82.31 51.50 21.40 19.96 0.00
4/5/2014 2.11 82.31 51.51 21.40 19.96 0.00
4/6/2014 2.11 82.31 51.52 21.40 19.96 0.00
4/7/2014 2.11 82.31 51.53 21.40 19.96 0.00
4/8/2014 2.11 82.31 51.54 21.40 19.96 0.00
4/9/2014 2.11 82.31 51.54 21.40 19.96 0.00


4/10/2014 2.11 82.31 51.55 21.40 19.96 0.00
4/11/2014 2.11 82.31 51.56 21.40 19.96 0.00
4/12/2014 2.11 82.31 51.57 21.40 19.96 0.00
4/13/2014 2.11 82.31 51.58 21.40 19.96 0.00
4/14/2014 2.11 82.31 51.58 21.40 19.96 0.00
4/15/2014 2.11 82.31 51.59 21.40 19.96 0.00
4/16/2014 2.11 82.31 51.60 21.40 19.96 0.00
4/17/2014 2.11 82.31 51.61 21.40 19.96 0.00
4/18/2014 2.11 82.31 51.62 21.40 19.96 0.00
4/19/2014 2.11 82.31 51.62 21.40 19.96 0.00
4/20/2014 2.11 82.31 51.63 21.40 19.96 0.00
4/21/2014 2.11 82.31 51.64 21.40 19.96 0.00
4/22/2014 2.11 82.31 51.65 21.40 19.96 0.00
4/23/2014 2.11 82.31 51.66 21.40 19.96 0.00
4/24/2014 2.11 82.31 51.66 21.40 19.96 0.00
4/25/2014 2.11 82.31 51.67 21.40 19.96 0.00
4/26/2014 2.11 82.31 51.68 21.40 19.96 0.00
4/27/2014 2.11 82.31 51.69 21.40 19.96 0.00
4/28/2014 2.11 82.31 51.70 21.40 19.96 0.00
4/29/2014 2.11 82.31 51.70 21.40 19.96 0.00
4/30/2014 2.11 82.31 51.71 21.40 19.96 0.00


5/1/2014 3.80 82.31 59.80 21.40 19.96 0.00
5/2/2014 3.80 82.31 59.81 21.40 19.96 0.00
5/3/2014 3.80 82.31 59.82 21.40 19.96 0.00
5/4/2014 3.80 82.31 59.83 21.40 19.96 0.00
5/5/2014 3.80 82.31 59.84 21.40 19.96 0.00
5/6/2014 3.80 82.31 59.84 21.40 19.96 0.00
5/7/2014 3.80 82.31 59.85 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/8/2014 3.80 82.31 59.86 21.40 19.96 0.00
5/9/2014 3.80 82.31 59.87 21.40 19.96 0.00


5/10/2014 3.80 82.31 59.88 21.40 19.96 0.00
5/11/2014 3.80 82.31 59.89 21.40 19.96 0.00
5/12/2014 3.80 82.31 59.90 21.40 19.96 0.00
5/13/2014 3.80 82.31 59.90 21.40 19.96 0.00
5/14/2014 3.80 82.31 59.91 21.40 19.96 0.00
5/15/2014 3.80 82.31 59.92 21.40 19.96 0.00
5/16/2014 3.80 82.31 59.93 21.40 19.96 0.00
5/17/2014 3.80 82.31 59.94 21.40 19.96 0.00
5/18/2014 3.80 82.31 59.95 21.40 19.96 0.00
5/19/2014 3.80 82.31 59.96 21.40 19.96 0.00
5/20/2014 3.80 82.31 59.96 21.40 19.96 0.00
5/21/2014 3.80 82.31 59.97 21.40 19.96 0.00
5/22/2014 3.80 82.31 59.98 21.40 19.96 0.00
5/23/2014 3.80 82.31 59.99 21.40 19.96 0.00
5/24/2014 3.80 82.31 60.00 21.40 19.96 0.00
5/25/2014 3.80 82.31 60.01 21.40 19.96 0.00
5/26/2014 3.80 82.31 60.02 21.40 19.96 0.00
5/27/2014 3.80 82.31 60.02 21.40 19.96 0.00
5/28/2014 3.80 82.31 60.03 21.40 19.96 0.00
5/29/2014 3.80 82.31 60.04 21.40 19.96 0.00
5/30/2014 3.80 82.31 60.05 21.40 19.96 0.00
5/31/2014 3.80 82.31 60.06 21.40 19.96 0.00


6/1/2014 5.28 82.31 82.79 21.40 19.96 0.00
6/2/2014 5.28 82.31 82.80 21.40 19.96 0.00
6/3/2014 5.28 82.31 82.81 21.40 19.96 0.00
6/4/2014 5.28 82.31 82.82 21.40 19.96 0.00
6/5/2014 5.28 82.31 82.83 21.40 19.96 0.00
6/6/2014 5.28 82.31 82.84 21.40 19.96 0.00
6/7/2014 5.28 82.31 82.85 21.40 19.96 0.00
6/8/2014 5.28 82.31 82.85 21.40 19.96 0.00
6/9/2014 5.28 82.31 82.86 21.40 19.96 0.00


6/10/2014 5.28 82.31 82.87 21.40 19.96 0.00
6/11/2014 5.28 82.31 82.88 21.40 19.96 0.00
6/12/2014 5.28 82.31 82.89 21.40 19.96 0.00
6/13/2014 5.28 82.31 82.90 21.40 19.96 0.00
6/14/2014 5.28 82.31 82.91 21.40 19.96 0.00
6/15/2014 5.28 82.31 82.91 21.40 19.96 0.00
6/16/2014 5.28 82.31 82.92 21.40 19.96 0.00
6/17/2014 5.28 82.31 82.93 21.40 19.96 0.00
6/18/2014 5.28 82.31 82.94 21.40 19.96 0.00
6/19/2014 5.28 82.31 82.95 21.40 19.96 0.00
6/20/2014 5.28 82.31 82.96 21.40 19.96 0.00
6/21/2014 5.28 82.31 82.97 21.40 19.96 0.00
6/22/2014 5.28 82.31 82.97 21.40 19.96 0.00
6/23/2014 5.28 82.31 82.98 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/24/2014 5.28 82.31 82.99 21.40 19.96 0.00
6/25/2014 5.28 82.31 83.00 21.40 19.96 0.00
6/26/2014 5.28 82.31 83.01 21.40 19.96 0.00
6/27/2014 5.28 82.31 83.02 21.40 19.96 0.00
6/28/2014 5.28 82.31 83.03 21.40 19.96 0.00
6/29/2014 5.28 82.31 83.03 21.40 19.96 0.00
6/30/2014 5.28 82.31 83.04 21.40 19.96 0.00


7/1/2014 6.98 82.31 127.02 21.40 19.96 0.00
7/2/2014 6.98 82.31 127.02 21.40 19.96 0.00
7/3/2014 6.98 82.31 127.03 21.40 19.96 0.00
7/4/2014 6.98 82.31 127.03 21.40 19.96 0.00
7/5/2014 6.98 82.31 127.03 21.40 19.96 0.00
7/6/2014 6.98 82.31 127.04 21.40 19.96 0.00
7/7/2014 6.98 82.31 127.04 21.40 19.96 0.00
7/8/2014 6.98 82.31 127.04 21.40 19.96 0.00
7/9/2014 6.98 82.31 127.05 21.40 19.96 0.00


7/10/2014 6.98 82.31 127.05 21.40 19.96 0.00
7/11/2014 6.98 82.31 127.05 21.40 19.96 0.00
7/12/2014 6.98 82.31 127.06 21.40 19.96 0.00
7/13/2014 6.98 82.31 127.06 21.40 19.96 0.00
7/14/2014 6.98 82.31 127.06 21.40 19.96 0.00
7/15/2014 6.98 82.31 127.07 21.40 19.96 0.00
7/16/2014 6.98 82.31 127.07 21.40 19.96 0.00
7/17/2014 6.98 82.31 127.07 21.40 19.96 0.00
7/18/2014 6.98 82.31 127.08 21.40 19.96 0.00
7/19/2014 6.98 82.31 127.08 21.40 19.96 0.00
7/20/2014 6.98 82.31 127.08 21.40 19.96 0.00
7/21/2014 6.98 82.31 127.09 21.40 19.96 0.00
7/22/2014 6.98 82.31 127.09 21.40 19.96 0.00
7/23/2014 6.98 82.31 127.09 21.40 19.96 0.00
7/24/2014 6.98 82.31 127.10 21.40 19.96 0.00
7/25/2014 6.98 82.31 127.10 21.40 19.96 0.00
7/26/2014 6.98 82.31 127.10 21.40 19.96 0.00
7/27/2014 6.98 82.31 127.11 21.40 19.96 0.00
7/28/2014 6.98 82.31 127.11 21.40 19.96 0.00
7/29/2014 6.98 82.31 127.11 21.40 19.96 0.00
7/30/2014 6.98 82.31 127.12 21.40 19.96 0.00
7/31/2014 6.98 82.31 127.12 21.40 19.96 0.00


8/1/2014 23.68 82.31 156.46 21.40 19.96 0.00
8/2/2014 23.68 82.31 156.46 21.40 19.96 0.00
8/3/2014 23.68 82.31 156.47 21.40 19.96 0.00
8/4/2014 23.68 82.31 156.47 21.40 19.96 0.00
8/5/2014 23.68 82.31 156.48 21.40 19.96 0.00
8/6/2014 23.68 82.31 156.48 21.40 19.96 0.00
8/7/2014 23.68 82.31 156.48 21.40 19.96 0.00
8/8/2014 23.68 82.31 156.49 21.40 19.96 0.00
8/9/2014 23.68 82.31 156.49 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/10/2014 23.68 82.31 156.50 21.40 19.96 0.00
8/11/2014 23.68 82.31 156.50 21.40 19.96 0.00
8/12/2014 23.68 82.31 156.50 21.40 19.96 0.00
8/13/2014 23.68 82.31 156.51 21.40 19.96 0.00
8/14/2014 23.68 82.31 156.51 21.40 19.96 0.00
8/15/2014 23.68 82.31 156.52 21.40 19.96 0.00
8/16/2014 23.68 82.31 156.52 21.40 19.96 0.00
8/17/2014 23.68 82.31 156.53 21.40 19.96 0.00
8/18/2014 23.68 82.31 156.53 21.40 19.96 0.00
8/19/2014 23.68 82.31 156.53 21.40 19.96 0.00
8/20/2014 23.68 82.31 156.54 21.40 19.96 0.00
8/21/2014 23.68 82.31 156.54 21.40 19.96 0.00
8/22/2014 23.68 82.31 156.55 21.40 19.96 0.00
8/23/2014 23.68 82.31 156.55 21.40 19.96 0.00
8/24/2014 23.68 82.31 156.56 21.40 19.96 0.00
8/25/2014 23.68 82.31 156.56 21.40 19.96 0.00
8/26/2014 23.68 82.31 156.56 21.40 19.96 0.00
8/27/2014 23.68 82.31 156.57 21.40 19.96 0.00
8/28/2014 23.68 82.31 156.57 21.40 19.96 0.00
8/29/2014 23.68 82.31 156.58 21.40 19.96 0.00
8/30/2014 23.68 82.31 156.58 21.40 19.96 0.00
8/31/2014 23.68 82.31 156.58 21.40 19.96 0.00


9/1/2014 24.52 82.31 156.59 21.40 19.96 0.00
9/2/2014 24.52 82.31 156.59 21.40 19.96 0.00
9/3/2014 24.52 82.31 156.60 21.40 19.96 0.00
9/4/2014 24.52 82.31 156.60 21.40 19.96 0.00
9/5/2014 24.52 82.31 156.61 21.40 19.96 0.00
9/6/2014 24.52 82.31 156.61 21.40 19.96 0.00
9/7/2014 24.52 82.31 156.62 21.40 19.96 0.00
9/8/2014 24.52 82.31 156.62 21.40 19.96 0.00
9/9/2014 24.52 82.31 156.62 21.40 19.96 0.00


9/10/2014 24.52 82.31 156.63 21.40 19.96 0.00
9/11/2014 24.52 82.31 156.63 21.40 19.96 0.00
9/12/2014 24.52 82.31 156.64 21.40 19.96 0.00
9/13/2014 24.52 82.31 156.64 21.40 19.96 0.00
9/14/2014 24.52 82.31 156.65 21.40 19.96 0.00
9/15/2014 24.52 82.31 156.65 21.40 19.96 0.00
9/16/2014 24.52 82.31 156.66 21.40 19.96 0.00
9/17/2014 24.52 82.31 156.66 21.40 19.96 0.00
9/18/2014 24.52 82.31 156.67 21.40 19.96 0.00
9/19/2014 24.52 82.31 156.67 21.40 19.96 0.00
9/20/2014 24.52 82.31 156.67 21.40 19.96 0.00
9/21/2014 24.52 82.31 156.68 21.40 19.96 0.00
9/22/2014 24.52 82.31 156.68 21.40 19.96 0.00
9/23/2014 24.52 82.31 156.69 21.40 19.96 0.00
9/24/2014 24.52 82.31 156.69 21.40 19.96 0.00
9/25/2014 24.52 82.31 156.70 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/26/2014 24.52 82.31 156.70 21.40 19.96 0.00
9/27/2014 24.52 82.31 156.71 21.40 19.96 0.00
9/28/2014 24.52 82.31 156.71 21.40 19.96 0.00
9/29/2014 24.52 82.31 156.71 21.40 19.96 0.00
9/30/2014 24.52 82.31 156.72 21.40 19.96 0.00
10/1/2014 20.72 82.31 132.24 21.40 19.96 0.00
10/2/2014 20.72 82.31 132.24 21.40 19.96 0.00
10/3/2014 20.72 82.31 132.25 21.40 19.96 0.00
10/4/2014 20.72 82.31 132.26 21.40 19.96 0.00
10/5/2014 20.72 82.31 132.27 21.40 19.96 0.00
10/6/2014 20.72 82.31 132.28 21.40 19.96 0.00
10/7/2014 20.72 82.31 132.29 21.40 19.96 0.00
10/8/2014 20.72 82.31 132.29 21.40 19.96 0.00
10/9/2014 20.72 82.31 132.30 21.40 19.96 0.00


10/10/2014 20.72 82.31 132.31 21.40 19.96 0.00
10/11/2014 20.72 82.31 132.32 21.40 19.96 0.00
10/12/2014 20.72 82.31 132.33 21.40 19.96 0.00
10/13/2014 20.72 82.31 132.33 21.40 19.96 0.00
10/14/2014 20.72 82.31 132.34 21.40 19.96 0.00
10/15/2014 20.72 82.31 132.35 21.40 19.96 0.00
10/16/2014 20.72 82.31 132.36 21.40 19.96 0.00
10/17/2014 20.72 82.31 132.37 21.40 19.96 0.00
10/18/2014 20.72 82.31 132.38 21.40 19.96 0.00
10/19/2014 20.72 82.31 132.38 21.40 19.96 0.00
10/20/2014 20.72 82.31 132.39 21.40 19.96 0.00
10/21/2014 20.72 82.31 132.40 21.40 19.96 0.00
10/22/2014 20.72 82.31 132.41 21.40 19.96 0.00
10/23/2014 20.72 82.31 132.42 21.40 19.96 0.00
10/24/2014 20.72 82.31 132.42 21.40 19.96 0.00
10/25/2014 20.72 82.31 132.43 21.40 19.96 0.00
10/26/2014 20.72 82.31 132.44 21.40 19.96 0.00
10/27/2014 20.72 82.31 132.45 21.40 19.96 0.00
10/28/2014 20.72 82.31 132.46 21.40 19.96 0.00
10/29/2014 20.72 82.31 132.47 21.40 19.96 0.00
10/30/2014 20.72 82.31 132.47 21.40 19.96 0.00
10/31/2014 20.72 82.31 132.48 21.40 19.96 0.00


11/1/2014 12.90 82.31 91.60 21.40 19.96 0.00
11/2/2014 12.90 82.31 91.61 21.40 19.96 0.00
11/3/2014 12.90 82.31 91.62 21.40 19.96 0.00
11/4/2014 12.90 82.31 91.63 21.40 19.96 0.00
11/5/2014 12.90 82.31 91.64 21.40 19.96 0.00
11/6/2014 12.90 82.31 91.65 21.40 19.96 0.00
11/7/2014 12.90 82.31 91.66 21.40 19.96 0.00
11/8/2014 12.90 82.31 91.67 21.40 19.96 0.00
11/9/2014 12.90 82.31 91.68 21.40 19.96 0.00


11/10/2014 12.90 82.31 91.69 21.40 19.96 0.00
11/11/2014 12.90 82.31 91.70 21.40 19.96 0.00


43 of 59







Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/12/2014 12.90 82.31 91.70 21.40 19.96 0.00
11/13/2014 12.90 82.31 91.71 21.40 19.96 0.00
11/14/2014 12.90 82.31 91.72 21.40 19.96 0.00
11/15/2014 12.90 82.31 91.73 21.40 19.96 0.00
11/16/2014 12.90 82.31 91.74 21.40 19.96 0.00
11/17/2014 12.90 82.31 91.75 21.40 19.96 0.00
11/18/2014 12.90 82.31 91.76 21.40 19.96 0.00
11/19/2014 12.90 82.31 91.77 21.40 19.96 0.00
11/20/2014 12.90 82.31 91.78 21.40 19.96 0.00
11/21/2014 12.90 82.31 91.79 21.40 19.96 0.00
11/22/2014 12.90 82.31 91.80 21.40 19.96 0.00
11/23/2014 12.90 82.31 91.81 21.40 19.96 0.00
11/24/2014 12.90 82.31 91.82 21.40 19.96 0.00
11/25/2014 12.90 82.31 91.83 21.40 19.96 0.00
11/26/2014 12.90 82.31 91.84 21.40 19.96 0.00
11/27/2014 12.90 82.31 91.85 21.40 19.96 0.00
11/28/2014 12.90 82.31 91.86 21.40 19.96 0.00
11/29/2014 12.90 82.31 91.87 21.40 19.96 0.00
11/30/2014 12.90 82.31 91.88 21.40 19.96 0.00


12/1/2014 7.82 82.31 60.71 21.40 19.96 0.00
12/2/2014 7.82 82.31 60.72 21.40 19.96 0.00
12/3/2014 7.82 82.31 60.73 21.40 19.96 0.00
12/4/2014 7.82 82.31 60.74 21.40 19.96 0.00
12/5/2014 7.82 82.31 60.75 21.40 19.96 0.00
12/6/2014 7.82 82.31 60.76 21.40 19.96 0.00
12/7/2014 7.82 82.31 60.77 21.40 19.96 0.00
12/8/2014 7.82 82.31 60.78 21.40 19.96 0.00
12/9/2014 7.82 82.31 60.78 21.40 19.96 0.00


12/10/2014 7.82 82.31 60.79 21.40 19.96 0.00
12/11/2014 7.82 82.31 60.80 21.40 19.96 0.00
12/12/2014 7.82 82.31 60.81 21.40 19.96 0.00
12/13/2014 7.82 82.31 60.82 21.40 19.96 0.00
12/14/2014 7.82 82.31 60.83 21.40 19.96 0.00
12/15/2014 7.82 82.31 60.84 21.40 19.96 0.00
12/16/2014 7.82 82.31 60.85 21.40 19.96 0.00
12/17/2014 7.82 82.31 60.86 21.40 19.96 0.00
12/18/2014 7.82 82.31 60.87 21.40 19.96 0.00
12/19/2014 7.82 82.31 60.87 21.40 19.96 0.00
12/20/2014 7.82 82.31 60.88 21.40 19.96 0.00
12/21/2014 7.82 82.31 60.89 21.40 19.96 0.00
12/22/2014 7.82 82.31 60.90 21.40 19.96 0.00
12/23/2014 7.82 82.31 60.91 21.40 19.96 0.00
12/24/2014 7.82 82.31 60.92 21.40 19.96 0.00
12/25/2014 7.82 82.31 60.93 21.40 19.96 0.00
12/26/2014 7.82 82.31 60.94 21.40 19.96 0.00
12/27/2014 7.82 82.31 60.95 21.40 19.96 0.00
12/28/2014 7.82 82.31 60.96 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/29/2014 7.82 82.31 60.96 21.40 19.96 0.00
12/30/2014 7.82 82.31 60.97 21.40 19.96 0.00
12/31/2014 7.82 82.31 60.98 21.40 19.96 0.00


1/1/2015 9.94 82.31 51.10 21.40 19.96 0.00
1/2/2015 9.94 82.31 51.11 21.40 19.96 0.00
1/3/2015 9.94 82.31 51.12 21.40 19.96 0.00
1/4/2015 9.94 82.31 51.13 21.40 19.96 0.00
1/5/2015 9.94 82.31 51.14 21.40 19.96 0.00
1/6/2015 9.94 82.31 51.14 21.40 19.96 0.00
1/7/2015 9.94 82.31 51.15 21.40 19.96 0.00
1/8/2015 9.94 82.31 51.16 21.40 19.96 0.00
1/9/2015 9.94 82.31 51.17 21.40 19.96 0.00


1/10/2015 9.94 82.31 51.18 21.40 19.96 0.00
1/11/2015 9.94 82.31 51.19 21.40 19.96 0.00
1/12/2015 9.94 82.31 51.20 21.40 19.96 0.00
1/13/2015 9.94 82.31 51.20 21.40 19.96 0.00
1/14/2015 9.94 82.31 51.21 21.40 19.96 0.00
1/15/2015 9.94 82.31 51.22 21.40 19.96 0.00
1/16/2015 9.94 82.31 51.23 21.40 19.96 0.00
1/17/2015 9.94 82.31 51.24 21.40 19.96 0.00
1/18/2015 9.94 82.31 51.25 21.40 19.96 0.00
1/19/2015 9.94 82.31 51.26 21.40 19.96 0.00
1/20/2015 9.94 82.31 51.27 21.40 19.96 0.00
1/21/2015 9.94 82.31 51.27 21.40 19.96 0.00
1/22/2015 9.94 82.31 51.28 21.40 19.96 0.00
1/23/2015 9.94 82.31 51.29 21.40 19.96 0.00
1/24/2015 9.94 82.31 51.30 21.40 19.96 0.00
1/25/2015 9.94 82.31 51.31 21.40 19.96 0.00
1/26/2015 9.94 82.31 51.32 21.40 19.96 0.00
1/27/2015 9.94 82.31 51.33 21.40 19.96 0.00
1/28/2015 9.94 82.31 51.33 21.40 19.96 0.00
1/29/2015 9.94 82.31 51.34 21.40 19.96 0.00
1/30/2015 9.94 82.31 51.35 21.40 19.96 0.00
1/31/2015 9.94 82.31 51.36 21.40 19.96 0.00


2/1/2015 8.88 82.31 48.06 21.40 19.96 0.00
2/2/2015 8.88 82.31 48.06 21.40 19.96 0.00
2/3/2015 8.88 82.31 48.07 21.40 19.96 0.00
2/4/2015 8.88 82.31 48.08 21.40 19.96 0.00
2/5/2015 8.88 82.31 48.09 21.40 19.96 0.00
2/6/2015 8.88 82.31 48.10 21.40 19.96 0.00
2/7/2015 8.88 82.31 48.10 21.40 19.96 0.00
2/8/2015 8.88 82.31 48.11 21.40 19.96 0.00
2/9/2015 8.88 82.31 48.12 21.40 19.96 0.00


2/10/2015 8.88 82.31 48.13 21.40 19.96 0.00
2/11/2015 8.88 82.31 48.14 21.40 19.96 0.00
2/12/2015 8.88 82.31 48.15 21.40 19.96 0.00
2/13/2015 8.88 82.31 48.15 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/14/2015 8.88 82.31 48.16 21.40 19.96 0.00
2/15/2015 8.88 82.31 48.17 21.40 19.96 0.00
2/16/2015 8.88 82.31 48.18 21.40 19.96 0.00
2/17/2015 8.88 82.31 48.19 21.40 19.96 0.00
2/18/2015 8.88 82.31 48.20 21.40 19.96 0.00
2/19/2015 8.88 82.31 48.20 21.40 19.96 0.00
2/20/2015 8.88 82.31 48.21 21.40 19.96 0.00
2/21/2015 8.88 82.31 48.22 21.40 19.96 0.00
2/22/2015 8.88 82.31 48.23 21.40 19.96 0.00
2/23/2015 8.88 82.31 48.24 21.40 19.96 0.00
2/24/2015 8.88 82.31 48.25 21.40 19.96 0.00
2/25/2015 8.88 82.31 48.25 21.40 19.96 0.00
2/26/2015 8.88 82.31 48.26 21.40 19.96 0.00
2/27/2015 8.88 82.31 48.27 21.40 19.96 0.00
2/28/2015 8.88 82.31 48.28 21.40 19.96 0.00


3/1/2015 15.85 82.31 51.62 21.40 19.96 0.00
3/2/2015 15.85 82.31 51.63 21.40 19.96 0.00
3/3/2015 15.85 82.31 51.64 21.40 19.96 0.00
3/4/2015 15.85 82.31 51.64 21.40 19.96 0.00
3/5/2015 15.85 82.31 51.65 21.40 19.96 0.00
3/6/2015 15.85 82.31 51.66 21.40 19.96 0.00
3/7/2015 15.85 82.31 51.67 21.40 19.96 0.00
3/8/2015 15.85 82.31 51.68 21.40 19.96 0.00
3/9/2015 15.85 82.31 51.69 21.40 19.96 0.00


3/10/2015 15.85 82.31 51.70 21.40 19.96 0.00
3/11/2015 15.85 82.31 51.71 21.40 19.96 0.00
3/12/2015 15.85 82.31 51.72 21.40 19.96 0.00
3/13/2015 15.85 82.31 51.73 21.40 19.96 0.00
3/14/2015 15.85 82.31 51.74 21.40 19.96 0.00
3/15/2015 15.85 82.31 51.75 21.40 19.96 0.00
3/16/2015 15.85 82.31 51.76 21.40 19.96 0.00
3/17/2015 15.85 82.31 51.77 21.40 19.96 0.00
3/18/2015 15.85 82.31 51.78 21.40 19.96 0.00
3/19/2015 15.85 82.31 51.79 21.40 19.96 0.00
3/20/2015 15.85 82.31 51.79 21.40 19.96 0.00
3/21/2015 15.85 82.31 51.80 21.40 19.96 0.00
3/22/2015 15.85 82.31 51.81 21.40 19.96 0.00
3/23/2015 15.85 82.31 51.82 21.40 19.96 0.00
3/24/2015 15.85 82.31 51.83 21.40 19.96 0.00
3/25/2015 15.85 82.31 51.84 21.40 19.96 0.00
3/26/2015 15.85 82.31 51.85 21.40 19.96 0.00
3/27/2015 15.85 82.31 51.86 21.40 19.96 0.00
3/28/2015 15.85 82.31 51.87 21.40 19.96 0.00
3/29/2015 15.85 82.31 51.88 21.40 19.96 0.00
3/30/2015 15.85 82.31 51.89 21.40 19.96 0.00
3/31/2015 15.85 82.31 51.90 21.40 19.96 0.00


4/1/2015 2.11 82.31 53.58 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/2/2015 2.11 82.31 53.59 21.40 19.96 0.00
4/3/2015 2.11 82.31 53.60 21.40 19.96 0.00
4/4/2015 2.11 82.31 53.60 21.40 19.96 0.00
4/5/2015 2.11 82.31 53.61 21.40 19.96 0.00
4/6/2015 2.11 82.31 53.62 21.40 19.96 0.00
4/7/2015 2.11 82.31 53.63 21.40 19.96 0.00
4/8/2015 2.11 82.31 53.64 21.40 19.96 0.00
4/9/2015 2.11 82.31 53.64 21.40 19.96 0.00


4/10/2015 2.11 82.31 53.65 21.40 19.96 0.00
4/11/2015 2.11 82.31 53.66 21.40 19.96 0.00
4/12/2015 2.11 82.31 53.67 21.40 19.96 0.00
4/13/2015 2.11 82.31 53.68 21.40 19.96 0.00
4/14/2015 2.11 82.31 53.68 21.40 19.96 0.00
4/15/2015 2.11 82.31 53.69 21.40 19.96 0.00
4/16/2015 2.11 82.31 53.70 21.40 19.96 0.00
4/17/2015 2.11 82.31 53.71 21.40 19.96 0.00
4/18/2015 2.11 82.31 53.71 21.40 19.96 0.00
4/19/2015 2.11 82.31 53.72 21.40 19.96 0.00
4/20/2015 2.11 82.31 53.73 21.40 19.96 0.00
4/21/2015 2.11 82.31 53.74 21.40 19.96 0.00
4/22/2015 2.11 82.31 53.75 21.40 19.96 0.00
4/23/2015 2.11 82.31 53.75 21.40 19.96 0.00
4/24/2015 2.11 82.31 53.76 21.40 19.96 0.00
4/25/2015 2.11 82.31 53.77 21.40 19.96 0.00
4/26/2015 2.11 82.31 53.78 21.40 19.96 0.00
4/27/2015 2.11 82.31 53.78 21.40 19.96 0.00
4/28/2015 2.11 82.31 53.79 21.40 19.96 0.00
4/29/2015 2.11 82.31 53.80 21.40 19.96 0.00
4/30/2015 2.11 82.31 53.81 21.40 19.96 0.00


5/1/2015 3.80 82.31 62.22 21.40 19.96 0.00
5/2/2015 3.80 82.31 62.23 21.40 19.96 0.00
5/3/2015 3.80 82.31 62.24 21.40 19.96 0.00
5/4/2015 3.80 82.31 62.25 21.40 19.96 0.00
5/5/2015 3.80 82.31 62.26 21.40 19.96 0.00
5/6/2015 3.80 82.31 62.27 21.40 19.96 0.00
5/7/2015 3.80 82.31 62.27 21.40 19.96 0.00
5/8/2015 3.80 82.31 62.28 21.40 19.96 0.00
5/9/2015 3.80 82.31 62.29 21.40 19.96 0.00


5/10/2015 3.80 82.31 62.30 21.40 19.96 0.00
5/11/2015 3.80 82.31 62.31 21.40 19.96 0.00
5/12/2015 3.80 82.31 62.32 21.40 19.96 0.00
5/13/2015 3.80 82.31 62.32 21.40 19.96 0.00
5/14/2015 3.80 82.31 62.33 21.40 19.96 0.00
5/15/2015 3.80 82.31 62.34 21.40 19.96 0.00
5/16/2015 3.80 82.31 62.35 21.40 19.96 0.00
5/17/2015 3.80 82.31 62.36 21.40 19.96 0.00
5/18/2015 3.80 82.31 62.37 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
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Tailings Water 
Flowrate 
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Entrained 
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Tailings Solids 


Flowrate [ton/hr]
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5/19/2015 3.80 82.31 62.37 21.40 19.96 0.00
5/20/2015 3.80 82.31 62.38 21.40 19.96 0.00
5/21/2015 3.80 82.31 62.39 21.40 19.96 0.00
5/22/2015 3.80 82.31 62.40 21.40 19.96 0.00
5/23/2015 3.80 82.31 62.41 21.40 19.96 0.00
5/24/2015 3.80 82.31 62.41 21.40 19.96 0.00
5/25/2015 3.80 82.31 62.42 21.40 19.96 0.00
5/26/2015 3.80 82.31 62.43 21.40 19.96 0.00
5/27/2015 3.80 82.31 62.44 21.40 19.96 0.00
5/28/2015 3.80 82.31 62.45 21.40 19.96 0.00
5/29/2015 3.80 82.31 62.46 21.40 19.96 0.00
5/30/2015 3.80 82.31 62.46 21.40 19.96 0.00
5/31/2015 3.80 82.31 62.47 21.40 19.96 0.00


6/1/2015 5.28 82.31 86.12 21.40 19.96 0.00
6/2/2015 5.28 82.31 86.13 21.40 19.96 0.00
6/3/2015 5.28 82.31 86.14 21.40 19.96 0.00
6/4/2015 5.28 82.31 86.15 21.40 19.96 0.00
6/5/2015 5.28 82.31 86.15 21.40 19.96 0.00
6/6/2015 5.28 82.31 86.16 21.40 19.96 0.00
6/7/2015 5.28 82.31 86.17 21.40 19.96 0.00
6/8/2015 5.28 82.31 86.18 21.40 19.96 0.00
6/9/2015 5.28 82.31 86.19 21.40 19.96 0.00


6/10/2015 5.28 82.31 86.20 21.40 19.96 0.00
6/11/2015 5.28 82.31 86.20 21.40 19.96 0.00
6/12/2015 5.28 82.31 86.21 21.40 19.96 0.00
6/13/2015 5.28 82.31 86.22 21.40 19.96 0.00
6/14/2015 5.28 82.31 86.23 21.40 19.96 0.00
6/15/2015 5.28 82.31 86.24 21.40 19.96 0.00
6/16/2015 5.28 82.31 86.24 21.40 19.96 0.00
6/17/2015 5.28 82.31 86.25 21.40 19.96 0.00
6/18/2015 5.28 82.31 86.26 21.40 19.96 0.00
6/19/2015 5.28 82.31 86.27 21.40 19.96 0.00
6/20/2015 5.28 82.31 86.28 21.40 19.96 0.00
6/21/2015 5.28 82.31 86.28 21.40 19.96 0.00
6/22/2015 5.28 82.31 86.29 21.40 19.96 0.00
6/23/2015 5.28 82.31 86.30 21.40 19.96 0.00
6/24/2015 5.28 82.31 86.31 21.40 19.96 0.00
6/25/2015 5.28 82.31 86.32 21.40 19.96 0.00
6/26/2015 5.28 82.31 86.32 21.40 19.96 0.00
6/27/2015 5.28 82.31 86.33 21.40 19.96 0.00
6/28/2015 5.28 82.31 86.34 21.40 19.96 0.00
6/29/2015 5.28 82.31 86.35 21.40 19.96 0.00
6/30/2015 5.28 82.31 86.36 21.40 19.96 0.00


7/1/2015 6.98 82.31 132.09 21.40 19.96 0.00
7/2/2015 6.98 82.31 132.09 21.40 19.96 0.00
7/3/2015 6.98 82.31 132.09 21.40 19.96 0.00
7/4/2015 6.98 82.31 132.09 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/5/2015 6.98 82.31 132.09 21.40 19.96 0.00
7/6/2015 6.98 82.31 132.10 21.40 19.96 0.00
7/7/2015 6.98 82.31 132.10 21.40 19.96 0.00
7/8/2015 6.98 82.31 132.10 21.40 19.96 0.00
7/9/2015 6.98 82.31 132.10 21.40 19.96 0.00


7/10/2015 6.98 82.31 132.11 21.40 19.96 0.00
7/11/2015 6.98 82.31 132.11 21.40 19.96 0.00
7/12/2015 6.98 82.31 132.11 21.40 19.96 0.00
7/13/2015 6.98 82.31 132.11 21.40 19.96 0.00
7/14/2015 6.98 82.31 132.11 21.40 19.96 0.00
7/15/2015 6.98 82.31 132.12 21.40 19.96 0.00
7/16/2015 6.98 82.31 132.12 21.40 19.96 0.00
7/17/2015 6.98 82.31 132.12 21.40 19.96 0.00
7/18/2015 6.98 82.31 132.12 21.40 19.96 0.00
7/19/2015 6.98 82.31 132.13 21.40 19.96 0.00
7/20/2015 6.98 82.31 132.13 21.40 19.96 0.00
7/21/2015 6.98 82.31 132.13 21.40 19.96 0.00
7/22/2015 6.98 82.31 132.13 21.40 19.96 0.00
7/23/2015 6.98 82.31 132.13 21.40 19.96 0.00
7/24/2015 6.98 82.31 132.14 21.40 19.96 0.00
7/25/2015 6.98 82.31 132.14 21.40 19.96 0.00
7/26/2015 6.98 82.31 132.14 21.40 19.96 0.00
7/27/2015 6.98 82.31 132.14 21.40 19.96 0.00
7/28/2015 6.98 82.31 132.14 21.40 19.96 0.00
7/29/2015 6.98 82.31 132.15 21.40 19.96 0.00
7/30/2015 6.98 82.31 132.15 21.40 19.96 0.00
7/31/2015 6.98 82.31 132.15 21.40 19.96 0.00


8/1/2015 23.68 82.31 162.65 21.40 19.96 0.00
8/2/2015 23.68 82.31 162.65 21.40 19.96 0.00
8/3/2015 23.68 82.31 162.65 21.40 19.96 0.00
8/4/2015 23.68 82.31 162.66 21.40 19.96 0.00
8/5/2015 23.68 82.31 162.66 21.40 19.96 0.00
8/6/2015 23.68 82.31 162.66 21.40 19.96 0.00
8/7/2015 23.68 82.31 162.66 21.40 19.96 0.00
8/8/2015 23.68 82.31 162.67 21.40 19.96 0.00
8/9/2015 23.68 82.31 162.67 21.40 19.96 0.00


8/10/2015 23.68 82.31 162.67 21.40 19.96 0.00
8/11/2015 23.68 82.31 162.67 21.40 19.96 0.00
8/12/2015 23.68 82.31 162.68 21.40 19.96 0.00
8/13/2015 23.68 82.31 162.68 21.40 19.96 0.00
8/14/2015 23.68 82.31 162.68 21.40 19.96 0.00
8/15/2015 23.68 82.31 162.68 21.40 19.96 0.00
8/16/2015 23.68 82.31 162.69 21.40 19.96 0.00
8/17/2015 23.68 82.31 162.69 21.40 19.96 0.00
8/18/2015 23.68 82.31 162.69 21.40 19.96 0.00
8/19/2015 23.68 82.31 162.69 21.40 19.96 0.00
8/20/2015 23.68 82.31 162.70 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/21/2015 23.68 82.31 162.70 21.40 19.96 0.00
8/22/2015 23.68 82.31 162.70 21.40 19.96 0.00
8/23/2015 23.68 82.31 162.70 21.40 19.96 0.00
8/24/2015 23.68 82.31 162.71 21.40 19.96 0.00
8/25/2015 23.68 82.31 162.71 21.40 19.96 0.00
8/26/2015 23.68 82.31 162.71 21.40 19.96 0.00
8/27/2015 23.68 82.31 162.71 21.40 19.96 0.00
8/28/2015 23.68 82.31 162.72 21.40 19.96 0.00
8/29/2015 23.68 82.31 162.72 21.40 19.96 0.00
8/30/2015 23.68 82.31 162.72 21.40 19.96 0.00
8/31/2015 23.68 82.31 162.72 21.40 19.96 0.00


9/1/2015 24.52 82.31 162.73 21.40 19.96 0.00
9/2/2015 24.52 82.31 162.73 21.40 19.96 0.00
9/3/2015 24.52 82.31 162.73 21.40 19.96 0.00
9/4/2015 24.52 82.31 162.73 21.40 19.96 0.00
9/5/2015 24.52 82.31 162.74 21.40 19.96 0.00
9/6/2015 24.52 82.31 162.74 21.40 19.96 0.00
9/7/2015 24.52 82.31 162.74 21.40 19.96 0.00
9/8/2015 24.52 82.31 162.74 21.40 19.96 0.00
9/9/2015 24.52 82.31 162.75 21.40 19.96 0.00


9/10/2015 24.52 82.31 162.75 21.40 19.96 0.00
9/11/2015 24.52 82.31 162.75 21.40 19.96 0.00
9/12/2015 24.52 82.31 162.76 21.40 19.96 0.00
9/13/2015 24.52 82.31 162.76 21.40 19.96 0.00
9/14/2015 24.52 82.31 162.76 21.40 19.96 0.00
9/15/2015 24.52 82.31 162.76 21.40 19.96 0.00
9/16/2015 24.52 82.31 162.77 21.40 19.96 0.00
9/17/2015 24.52 82.31 162.77 21.40 19.96 0.00
9/18/2015 24.52 82.31 162.77 21.40 19.96 0.00
9/19/2015 24.52 82.31 162.78 21.40 19.96 0.00
9/20/2015 24.52 82.31 162.78 21.40 19.96 0.00
9/21/2015 24.52 82.31 162.78 21.40 19.96 0.00
9/22/2015 24.52 82.31 162.78 21.40 19.96 0.00
9/23/2015 24.52 82.31 162.79 21.40 19.96 0.00
9/24/2015 24.52 82.31 162.79 21.40 19.96 0.00
9/25/2015 24.52 82.31 162.79 21.40 19.96 0.00
9/26/2015 24.52 82.31 162.79 21.40 19.96 0.00
9/27/2015 24.52 82.31 162.80 21.40 19.96 0.00
9/28/2015 24.52 82.31 162.80 21.40 19.96 0.00
9/29/2015 24.52 82.31 162.80 21.40 19.96 0.00
9/30/2015 24.52 82.31 162.81 21.40 19.96 0.00
10/1/2015 20.72 82.31 137.37 21.40 19.96 0.00
10/2/2015 20.72 82.31 137.38 21.40 19.96 0.00
10/3/2015 20.72 82.31 137.38 21.40 19.96 0.00
10/4/2015 20.72 82.31 137.39 21.40 19.96 0.00
10/5/2015 20.72 82.31 137.40 21.40 19.96 0.00
10/6/2015 20.72 82.31 137.40 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/7/2015 20.72 82.31 137.41 21.40 19.96 0.00
10/8/2015 20.72 82.31 137.42 21.40 19.96 0.00
10/9/2015 20.72 82.31 137.43 21.40 19.96 0.00


10/10/2015 20.72 82.31 137.43 21.40 19.96 0.00
10/11/2015 20.72 82.31 137.44 21.40 19.96 0.00
10/12/2015 20.72 82.31 137.45 21.40 19.96 0.00
10/13/2015 20.72 82.31 137.45 21.40 19.96 0.00
10/14/2015 20.72 82.31 137.46 21.40 19.96 0.00
10/15/2015 20.72 82.31 137.47 21.40 19.96 0.00
10/16/2015 20.72 82.31 137.47 21.40 19.96 0.00
10/17/2015 20.72 82.31 137.48 21.40 19.96 0.00
10/18/2015 20.72 82.31 137.49 21.40 19.96 0.00
10/19/2015 20.72 82.31 137.50 21.40 19.96 0.00
10/20/2015 20.72 82.31 137.50 21.40 19.96 0.00
10/21/2015 20.72 82.31 137.51 21.40 19.96 0.00
10/22/2015 20.72 82.31 137.52 21.40 19.96 0.00
10/23/2015 20.72 82.31 137.52 21.40 19.96 0.00
10/24/2015 20.72 82.31 137.53 21.40 19.96 0.00
10/25/2015 20.72 82.31 137.54 21.40 19.96 0.00
10/26/2015 20.72 82.31 137.54 21.40 19.96 0.00
10/27/2015 20.72 82.31 137.55 21.40 19.96 0.00
10/28/2015 20.72 82.31 137.56 21.40 19.96 0.00
10/29/2015 20.72 82.31 137.56 21.40 19.96 0.00
10/30/2015 20.72 82.31 137.57 21.40 19.96 0.00
10/31/2015 20.72 82.31 137.58 21.40 19.96 0.00


11/1/2015 12.90 82.31 95.12 21.40 19.96 0.00
11/2/2015 12.90 82.31 95.13 21.40 19.96 0.00
11/3/2015 12.90 82.31 95.14 21.40 19.96 0.00
11/4/2015 12.90 82.31 95.15 21.40 19.96 0.00
11/5/2015 12.90 82.31 95.16 21.40 19.96 0.00
11/6/2015 12.90 82.31 95.17 21.40 19.96 0.00
11/7/2015 12.90 82.31 95.18 21.40 19.96 0.00
11/8/2015 12.90 82.31 95.19 21.40 19.96 0.00
11/9/2015 12.90 82.31 95.19 21.40 19.96 0.00


11/10/2015 12.90 82.31 95.20 21.40 19.96 0.00
11/11/2015 12.90 82.31 95.21 21.40 19.96 0.00
11/12/2015 12.90 82.31 95.22 21.40 19.96 0.00
11/13/2015 12.90 82.31 95.23 21.40 19.96 0.00
11/14/2015 12.90 82.31 95.24 21.40 19.96 0.00
11/15/2015 12.90 82.31 95.25 21.40 19.96 0.00
11/16/2015 12.90 82.31 95.26 21.40 19.96 0.00
11/17/2015 12.90 82.31 95.27 21.40 19.96 0.00
11/18/2015 12.90 82.31 95.28 21.40 19.96 0.00
11/19/2015 12.90 82.31 95.28 21.40 19.96 0.00
11/20/2015 12.90 82.31 95.29 21.40 19.96 0.00
11/21/2015 12.90 82.31 95.30 21.40 19.96 0.00
11/22/2015 12.90 82.31 95.31 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/23/2015 12.90 82.31 95.32 21.40 19.96 0.00
11/24/2015 12.90 82.31 95.33 21.40 19.96 0.00
11/25/2015 12.90 82.31 95.34 21.40 19.96 0.00
11/26/2015 12.90 82.31 95.35 21.40 19.96 0.00
11/27/2015 12.90 82.31 95.36 21.40 19.96 0.00
11/28/2015 12.90 82.31 95.37 21.40 19.96 0.00
11/29/2015 12.90 82.31 95.38 21.40 19.96 0.00
11/30/2015 12.90 82.31 95.38 21.40 19.96 0.00


12/1/2015 7.82 82.31 63.03 21.40 19.96 0.00
12/2/2015 7.82 82.31 63.04 21.40 19.96 0.00
12/3/2015 7.82 82.31 63.05 21.40 19.96 0.00
12/4/2015 7.82 82.31 63.05 21.40 19.96 0.00
12/5/2015 7.82 82.31 63.06 21.40 19.96 0.00
12/6/2015 7.82 82.31 63.07 21.40 19.96 0.00
12/7/2015 7.82 82.31 63.08 21.40 19.96 0.00
12/8/2015 7.82 82.31 63.09 21.40 19.96 0.00
12/9/2015 7.82 82.31 63.10 21.40 19.96 0.00


12/10/2015 7.82 82.31 63.11 21.40 19.96 0.00
12/11/2015 7.82 82.31 63.12 21.40 19.96 0.00
12/12/2015 7.82 82.31 63.12 21.40 19.96 0.00
12/13/2015 7.82 82.31 63.13 21.40 19.96 0.00
12/14/2015 7.82 82.31 63.14 21.40 19.96 0.00
12/15/2015 7.82 82.31 63.15 21.40 19.96 0.00
12/16/2015 7.82 82.31 63.16 21.40 19.96 0.00
12/17/2015 7.82 82.31 63.17 21.40 19.96 0.00
12/18/2015 7.82 82.31 63.18 21.40 19.96 0.00
12/19/2015 7.82 82.31 63.19 21.40 19.96 0.00
12/20/2015 7.82 82.31 63.19 21.40 19.96 0.00
12/21/2015 7.82 82.31 63.20 21.40 19.96 0.00
12/22/2015 7.82 82.31 63.21 21.40 19.96 0.00
12/23/2015 7.82 82.31 63.22 21.40 19.96 0.00
12/24/2015 7.82 82.31 63.23 21.40 19.96 0.00
12/25/2015 7.82 82.31 63.24 21.40 19.96 0.00
12/26/2015 7.82 82.31 63.25 21.40 19.96 0.00
12/27/2015 7.82 82.31 63.26 21.40 19.96 0.00
12/28/2015 7.82 82.31 63.26 21.40 19.96 0.00
12/29/2015 7.82 82.31 63.27 21.40 19.96 0.00
12/30/2015 7.82 82.31 63.28 21.40 19.96 0.00
12/31/2015 7.82 82.31 63.29 21.40 19.96 0.00


1/1/2016 9.94 82.31 53.03 21.40 19.96 0.00
1/2/2016 9.94 82.31 53.04 21.40 19.96 0.00
1/3/2016 9.94 82.31 53.05 21.40 19.96 0.00
1/4/2016 9.94 82.31 53.06 21.40 19.96 0.00
1/5/2016 9.94 82.31 53.07 21.40 19.96 0.00
1/6/2016 9.94 82.31 53.08 21.40 19.96 0.00
1/7/2016 9.94 82.31 53.09 21.40 19.96 0.00
1/8/2016 9.94 82.31 53.09 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/9/2016 9.94 82.31 53.10 21.40 19.96 0.00
1/10/2016 9.94 82.31 53.11 21.40 19.96 0.00
1/11/2016 9.94 82.31 53.12 21.40 19.96 0.00
1/12/2016 9.94 82.31 53.13 21.40 19.96 0.00
1/13/2016 9.94 82.31 53.14 21.40 19.96 0.00
1/14/2016 9.94 82.31 53.15 21.40 19.96 0.00
1/15/2016 9.94 82.31 53.15 21.40 19.96 0.00
1/16/2016 9.94 82.31 53.16 21.40 19.96 0.00
1/17/2016 9.94 82.31 53.17 21.40 19.96 0.00
1/18/2016 9.94 82.31 53.18 21.40 19.96 0.00
1/19/2016 9.94 82.31 53.19 21.40 19.96 0.00
1/20/2016 9.94 82.31 53.20 21.40 19.96 0.00
1/21/2016 9.94 82.31 53.20 21.40 19.96 0.00
1/22/2016 9.94 82.31 53.21 21.40 19.96 0.00
1/23/2016 9.94 82.31 53.22 21.40 19.96 0.00
1/24/2016 9.94 82.31 53.23 21.40 19.96 0.00
1/25/2016 9.94 82.31 53.24 21.40 19.96 0.00
1/26/2016 9.94 82.31 53.25 21.40 19.96 0.00
1/27/2016 9.94 82.31 53.26 21.40 19.96 0.00
1/28/2016 9.94 82.31 53.26 21.40 19.96 0.00
1/29/2016 9.94 82.31 53.27 21.40 19.96 0.00
1/30/2016 9.94 82.31 53.28 21.40 19.96 0.00
1/31/2016 9.94 82.31 53.29 21.40 19.96 0.00


2/1/2016 8.88 82.31 49.86 21.40 19.96 0.00
2/2/2016 8.88 82.31 49.87 21.40 19.96 0.00
2/3/2016 8.88 82.31 49.88 21.40 19.96 0.00
2/4/2016 8.88 82.31 49.88 21.40 19.96 0.00
2/5/2016 8.88 82.31 49.89 21.40 19.96 0.00
2/6/2016 8.88 82.31 49.90 21.40 19.96 0.00
2/7/2016 8.88 82.31 49.91 21.40 19.96 0.00
2/8/2016 8.88 82.31 49.91 21.40 19.96 0.00
2/9/2016 8.88 82.31 49.92 21.40 19.96 0.00


2/10/2016 8.88 82.31 49.92 21.40 19.96 0.00
2/11/2016 8.88 82.31 49.93 21.40 19.96 0.00
2/12/2016 8.88 82.31 49.94 21.40 19.96 0.00
2/13/2016 8.88 82.31 49.94 21.40 19.96 0.00
2/14/2016 8.88 82.31 49.95 21.40 19.96 0.00
2/15/2016 8.88 82.31 49.96 21.40 19.96 0.00
2/16/2016 8.88 82.31 49.96 21.40 19.96 0.00
2/17/2016 8.88 82.31 49.97 21.40 19.96 0.00
2/18/2016 8.88 82.31 49.97 21.40 19.96 0.00
2/19/2016 8.88 82.31 49.98 21.40 19.96 0.00
2/20/2016 8.88 82.31 49.99 21.40 19.96 0.00
2/21/2016 8.88 82.31 49.99 21.40 19.96 0.00
2/22/2016 8.88 82.31 50.00 21.40 19.96 0.00
2/23/2016 8.88 82.31 50.01 21.40 19.96 0.00
2/24/2016 8.88 82.31 50.01 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/25/2016 8.88 82.31 50.02 21.40 19.96 0.00
2/26/2016 8.88 82.31 50.02 21.40 19.96 0.00
2/27/2016 8.88 82.31 50.03 21.40 19.96 0.00
2/28/2016 8.88 82.31 50.04 21.40 19.96 0.00
2/29/2016 8.88 82.31 50.04 21.40 19.96 0.00


3/1/2016 15.85 82.31 53.50 21.40 19.96 0.00
3/2/2016 15.85 82.31 53.51 21.40 19.96 0.00
3/3/2016 15.85 82.31 53.52 21.40 19.96 0.00
3/4/2016 15.85 82.31 53.52 21.40 19.96 0.00
3/5/2016 15.85 82.31 53.53 21.40 19.96 0.00
3/6/2016 15.85 82.31 53.54 21.40 19.96 0.00
3/7/2016 15.85 82.31 53.54 21.40 19.96 0.00
3/8/2016 15.85 82.31 53.55 21.40 19.96 0.00
3/9/2016 15.85 82.31 53.56 21.40 19.96 0.00


3/10/2016 15.85 82.31 53.57 21.40 19.96 0.00
3/11/2016 15.85 82.31 53.57 21.40 19.96 0.00
3/12/2016 15.85 82.31 53.58 21.40 19.96 0.00
3/13/2016 15.85 82.31 53.59 21.40 19.96 0.00
3/14/2016 15.85 82.31 53.59 21.40 19.96 0.00
3/15/2016 15.85 82.31 53.60 21.40 19.96 0.00
3/16/2016 15.85 82.31 53.61 21.40 19.96 0.00
3/17/2016 15.85 82.31 53.61 21.40 19.96 0.00
3/18/2016 15.85 82.31 53.62 21.40 19.96 0.00
3/19/2016 15.85 82.31 53.63 21.40 19.96 0.00
3/20/2016 15.85 82.31 53.64 21.40 19.96 0.00
3/21/2016 15.85 82.31 53.64 21.40 19.96 0.00
3/22/2016 15.85 82.31 53.65 21.40 19.96 0.00
3/23/2016 15.85 82.31 53.66 21.40 19.96 0.00
3/24/2016 15.85 82.31 53.66 21.40 19.96 0.00
3/25/2016 15.85 82.31 53.67 21.40 19.96 0.00
3/26/2016 15.85 82.31 53.68 21.40 19.96 0.00
3/27/2016 15.85 82.31 53.69 21.40 19.96 0.00
3/28/2016 15.85 82.31 53.69 21.40 19.96 0.00
3/29/2016 15.85 82.31 53.70 21.40 19.96 0.00
3/30/2016 15.85 82.31 53.71 21.40 19.96 0.00
3/31/2016 15.85 82.31 53.71 21.40 19.96 0.00


4/1/2016 2.11 82.31 55.45 21.40 19.96 0.00
4/2/2016 2.11 82.31 55.46 21.40 19.96 0.00
4/3/2016 2.11 82.31 55.47 21.40 19.96 0.00
4/4/2016 2.11 82.31 55.47 21.40 19.96 0.00
4/5/2016 2.11 82.31 55.48 21.40 19.96 0.00
4/6/2016 2.11 82.31 55.48 21.40 19.96 0.00
4/7/2016 2.11 82.31 55.49 21.40 19.96 0.00
4/8/2016 2.11 82.31 55.50 21.40 19.96 0.00
4/9/2016 2.11 82.31 55.50 21.40 19.96 0.00


4/10/2016 2.11 82.31 55.51 21.40 19.96 0.00
4/11/2016 2.11 82.31 55.51 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]
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Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
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4/12/2016 2.11 82.31 55.52 21.40 19.96 0.00
4/13/2016 2.11 82.31 55.53 21.40 19.96 0.00
4/14/2016 2.11 82.31 55.53 21.40 19.96 0.00
4/15/2016 2.11 82.31 55.54 21.40 19.96 0.00
4/16/2016 2.11 82.31 55.54 21.40 19.96 0.00
4/17/2016 2.11 82.31 55.55 21.40 19.96 0.00
4/18/2016 2.11 82.31 55.55 21.40 19.96 0.00
4/19/2016 2.11 82.31 55.56 21.40 19.96 0.00
4/20/2016 2.11 82.31 55.57 21.40 19.96 0.00
4/21/2016 2.11 82.31 55.57 21.40 19.96 0.00
4/22/2016 2.11 82.31 55.58 21.40 19.96 0.00
4/23/2016 2.11 82.31 55.58 21.40 19.96 0.00
4/24/2016 2.11 82.31 55.59 21.40 19.96 0.00
4/25/2016 2.11 82.31 55.60 21.40 19.96 0.00
4/26/2016 2.11 82.31 55.60 21.40 19.96 0.00
4/27/2016 2.11 82.31 55.61 21.40 19.96 0.00
4/28/2016 2.11 82.31 55.61 21.40 19.96 0.00
4/29/2016 2.11 82.31 55.62 21.40 19.96 0.00
4/30/2016 2.11 82.31 55.63 21.40 19.96 0.00


5/1/2016 3.80 82.31 64.32 21.40 19.96 0.00
5/2/2016 3.80 82.31 64.33 21.40 19.96 0.00
5/3/2016 3.80 82.31 64.34 21.40 19.96 0.00
5/4/2016 3.80 82.31 64.34 21.40 19.96 0.00
5/5/2016 3.80 82.31 64.35 21.40 19.96 0.00
5/6/2016 3.80 82.31 64.35 21.40 19.96 0.00
5/7/2016 3.80 82.31 64.36 21.40 19.96 0.00
5/8/2016 3.80 82.31 64.37 21.40 19.96 0.00
5/9/2016 3.80 82.31 64.37 21.40 19.96 0.00


5/10/2016 3.80 82.31 64.38 21.40 19.96 0.00
5/11/2016 3.80 82.31 64.39 21.40 19.96 0.00
5/12/2016 3.80 82.31 64.39 21.40 19.96 0.00
5/13/2016 3.80 82.31 64.40 21.40 19.96 0.00
5/14/2016 3.80 82.31 64.40 21.40 19.96 0.00
5/15/2016 3.80 82.31 64.41 21.40 19.96 0.00
5/16/2016 3.80 82.31 64.42 21.40 19.96 0.00
5/17/2016 3.80 82.31 64.42 21.40 19.96 0.00
5/18/2016 3.80 82.31 64.43 21.40 19.96 0.00
5/19/2016 3.80 82.31 64.44 21.40 19.96 0.00
5/20/2016 3.80 82.31 64.44 21.40 19.96 0.00
5/21/2016 3.80 82.31 64.45 21.40 19.96 0.00
5/22/2016 3.80 82.31 64.45 21.40 19.96 0.00
5/23/2016 3.80 82.31 64.46 21.40 19.96 0.00
5/24/2016 3.80 82.31 64.47 21.40 19.96 0.00
5/25/2016 3.80 82.31 64.47 21.40 19.96 0.00
5/26/2016 3.80 82.31 64.48 21.40 19.96 0.00
5/27/2016 3.80 82.31 64.49 21.40 19.96 0.00
5/28/2016 3.80 82.31 64.49 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/29/2016 3.80 82.31 64.50 21.40 19.96 0.00
5/30/2016 3.80 82.31 64.50 21.40 19.96 0.00
5/31/2016 3.80 82.31 64.51 21.40 19.96 0.00


6/1/2016 5.28 82.31 88.93 21.40 19.96 0.00
6/2/2016 5.28 82.31 88.93 21.40 19.96 0.00
6/3/2016 5.28 82.31 88.94 21.40 19.96 0.00
6/4/2016 5.28 82.31 88.95 21.40 19.96 0.00
6/5/2016 5.28 82.31 88.95 21.40 19.96 0.00
6/6/2016 5.28 82.31 88.96 21.40 19.96 0.00
6/7/2016 5.28 82.31 88.96 21.40 19.96 0.00
6/8/2016 5.28 82.31 88.97 21.40 19.96 0.00
6/9/2016 5.28 82.31 88.98 21.40 19.96 0.00


6/10/2016 5.28 82.31 88.98 21.40 19.96 0.00
6/11/2016 5.28 82.31 88.99 21.40 19.96 0.00
6/12/2016 5.28 82.31 88.99 21.40 19.96 0.00
6/13/2016 5.28 82.31 89.00 21.40 19.96 0.00
6/14/2016 5.28 82.31 89.01 21.40 19.96 0.00
6/15/2016 5.28 82.31 89.01 21.40 19.96 0.00
6/16/2016 5.28 82.31 89.02 21.40 19.96 0.00
6/17/2016 5.28 82.31 89.02 21.40 19.96 0.00
6/18/2016 5.28 82.31 89.03 21.40 19.96 0.00
6/19/2016 5.28 82.31 89.04 21.40 19.96 0.00
6/20/2016 5.28 82.31 89.04 21.40 19.96 0.00
6/21/2016 5.28 82.31 89.05 21.40 19.96 0.00
6/22/2016 5.28 82.31 89.05 21.40 19.96 0.00
6/23/2016 5.28 82.31 89.06 21.40 19.96 0.00
6/24/2016 5.28 82.31 89.06 21.40 19.96 0.00
6/25/2016 5.28 82.31 89.07 21.40 19.96 0.00
6/26/2016 5.28 82.31 89.08 21.40 19.96 0.00
6/27/2016 5.28 82.31 89.08 21.40 19.96 0.00
6/28/2016 5.28 82.31 89.09 21.40 19.96 0.00
6/29/2016 5.28 82.31 89.09 21.40 19.96 0.00
6/30/2016 5.28 82.31 89.10 21.40 19.96 0.00


7/1/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/2/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/3/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/4/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/5/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/6/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/7/2016 6.98 82.31 136.28 21.40 19.96 0.00
7/8/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/9/2016 6.98 82.31 136.29 21.40 19.96 0.00


7/10/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/11/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/12/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/13/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/14/2016 6.98 82.31 136.29 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/15/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/16/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/17/2016 6.98 82.31 136.29 21.40 19.96 0.00
7/18/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/19/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/20/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/21/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/22/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/23/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/24/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/25/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/26/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/27/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/28/2016 6.98 82.31 136.30 21.40 19.96 0.00
7/29/2016 6.98 82.31 136.31 21.40 19.96 0.00
7/30/2016 6.98 82.31 136.31 21.40 19.96 0.00
7/31/2016 6.98 82.31 136.31 21.40 19.96 0.00


8/1/2016 23.68 82.31 167.76 21.40 19.96 0.00
8/2/2016 23.68 82.31 167.76 21.40 19.96 0.00
8/3/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/4/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/5/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/6/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/7/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/8/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/9/2016 23.68 82.31 167.77 21.40 19.96 0.00


8/10/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/11/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/12/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/13/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/14/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/15/2016 23.68 82.31 167.77 21.40 19.96 0.00
8/16/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/17/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/18/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/19/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/20/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/21/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/22/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/23/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/24/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/25/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/26/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/27/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/28/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/29/2016 23.68 82.31 167.78 21.40 19.96 0.00
8/30/2016 23.68 82.31 167.79 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/31/2016 23.68 82.31 167.79 21.40 19.96 0.00
9/1/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/2/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/3/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/4/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/5/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/6/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/7/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/8/2016 24.52 82.31 167.79 21.40 19.96 0.00
9/9/2016 24.52 82.31 167.80 21.40 19.96 0.00


9/10/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/11/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/12/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/13/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/14/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/15/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/16/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/17/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/18/2016 24.52 82.31 167.80 21.40 19.96 0.00
9/19/2016 24.52 82.31 167.81 21.40 19.96 0.00
9/20/2016 24.52 82.31 167.81 21.40 19.96 0.00
9/21/2016 24.52 82.31 167.81 21.40 19.96 0.00
9/22/2016 24.52 82.31 167.82 21.40 19.96 0.00
9/23/2016 24.52 82.31 167.84 21.40 19.96 0.00
9/24/2016 24.52 82.31 167.85 21.40 19.96 0.00
9/25/2016 24.52 82.31 167.87 21.40 19.96 0.00
9/26/2016 24.52 82.31 167.89 21.40 19.96 0.00
9/27/2016 24.52 82.31 167.90 21.40 19.96 0.00
9/28/2016 24.52 82.31 167.92 21.40 19.96 0.00
9/29/2016 24.52 82.31 167.93 21.40 19.96 0.00
9/30/2016 24.52 82.31 167.95 21.40 19.96 0.00
10/1/2016 20.72 82.31 141.72 21.40 19.96 0.00
10/2/2016 20.72 82.31 141.73 21.40 19.96 0.00
10/3/2016 20.72 82.31 141.75 21.40 19.96 0.00
10/4/2016 20.72 82.31 141.76 21.40 19.96 0.00
10/5/2016 20.72 82.31 141.77 21.40 19.96 0.00
10/6/2016 20.72 82.31 141.79 21.40 19.96 0.00
10/7/2016 20.72 82.31 141.80 21.40 19.96 0.00
10/8/2016 20.72 82.31 141.82 21.40 19.96 0.00
10/9/2016 20.72 82.31 141.83 21.40 19.96 0.00


10/10/2016 20.72 82.31 141.84 21.40 19.96 0.00
10/11/2016 20.72 82.31 141.86 21.40 19.96 0.00
10/12/2016 20.72 82.31 141.87 21.40 19.96 0.00
10/13/2016 20.72 82.31 141.88 21.40 19.96 0.00
10/14/2016 20.72 82.31 141.90 21.40 19.96 0.00
10/15/2016 20.72 82.31 141.91 21.40 19.96 0.00
10/16/2016 20.72 82.31 141.92 21.40 19.96 0.00
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Table 2A  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 500 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/17/2016 20.72 82.31 141.94 21.40 19.96 0.00
10/18/2016 20.72 82.31 141.95 21.40 19.96 0.00
10/19/2016 20.72 82.31 141.96 21.40 19.96 0.00
10/20/2016 20.72 82.31 141.98 21.40 19.96 0.00
10/21/2016 20.72 82.31 141.99 21.40 19.96 0.00
10/22/2016 20.72 82.31 142.00 21.40 19.96 0.00
10/23/2016 20.72 82.31 142.02 21.40 19.96 0.00
10/24/2016 20.72 82.31 142.03 21.40 19.96 0.00
10/25/2016 20.72 82.31 142.04 21.40 19.96 0.00
10/26/2016 20.72 82.31 142.06 21.40 19.96 0.00
10/27/2016 20.72 82.31 142.07 21.40 19.96 0.00
10/28/2016 20.72 82.31 142.09 21.40 19.96 0.00
10/29/2016 20.72 82.31 142.10 21.40 19.96 0.00
10/30/2016 20.72 82.31 142.11 21.40 19.96 0.00
10/31/2016 20.72 82.31 142.13 21.40 19.96 0.00


11/1/2016 12.90 82.31 98.27 21.40 19.96 0.00
11/2/2016 12.90 82.31 98.28 21.40 19.96 0.00
11/3/2016 12.90 82.31 98.29 21.40 19.96 0.00
11/4/2016 12.90 82.31 98.30 21.40 19.96 0.00
11/5/2016 12.90 82.31 98.31 21.40 19.96 0.00
11/6/2016 12.90 82.31 98.32 21.40 19.96 0.00
11/7/2016 12.90 82.31 98.33 21.40 19.96 0.00
11/8/2016 12.90 82.31 98.33 21.40 19.96 0.00
11/9/2016 12.90 82.31 98.34 21.40 19.96 0.00


11/10/2016 12.90 82.31 98.35 21.40 19.96 0.00
11/11/2016 12.90 82.31 98.36 21.40 19.96 0.00
11/12/2016 12.90 82.31 98.37 21.40 19.96 0.00
11/13/2016 12.90 82.31 98.38 21.40 19.96 0.00
11/14/2016 12.90 82.31 98.39 21.40 19.96 0.00
11/15/2016 12.90 82.31 98.40 21.40 19.96 0.00
11/16/2016 12.90 82.31 98.41 21.40 19.96 0.00
11/17/2016 12.90 82.31 98.42 21.40 19.96 0.00
11/18/2016 12.90 82.31 98.43 21.40 19.96 0.00
11/19/2016 12.90 82.31 98.44 21.40 19.96 0.00
11/20/2016 12.90 82.31 98.45 21.40 19.96 0.00


59 of 59







Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/1/2009 3.80 123.75 0.00 32.18 30.01 0.00
5/2/2009 3.80 123.75 1.31 32.18 105.48 75.48
5/3/2009 3.80 123.75 2.19 32.18 105.48 75.48
5/4/2009 3.80 123.75 3.07 32.18 105.48 75.48
5/5/2009 3.80 123.75 3.95 32.18 105.48 75.48
5/6/2009 3.80 123.75 4.83 32.18 105.48 75.48
5/7/2009 3.80 123.75 5.70 32.18 105.48 75.48
5/8/2009 3.80 123.75 6.58 32.18 105.48 75.48
5/9/2009 3.80 123.75 7.34 32.18 105.48 75.48


5/10/2009 3.80 123.75 7.71 32.18 105.48 75.48
5/11/2009 3.80 123.75 8.08 32.18 105.48 75.48
5/12/2009 3.80 123.75 8.45 32.18 105.48 75.48
5/13/2009 3.80 123.75 8.81 32.18 105.48 75.48
5/14/2009 3.80 123.75 9.18 32.18 105.48 75.48
5/15/2009 3.80 123.75 9.55 32.18 105.48 75.48
5/16/2009 3.80 123.75 9.91 32.18 105.48 75.48
5/17/2009 3.80 123.75 10.28 32.18 105.48 75.48
5/18/2009 3.80 123.75 10.65 32.18 105.48 75.48
5/19/2009 3.80 123.75 11.01 32.18 105.48 75.48
5/20/2009 3.80 123.75 11.38 32.18 105.48 75.48
5/21/2009 3.80 123.75 11.74 32.18 105.48 75.48
5/22/2009 3.80 123.75 12.11 32.18 105.48 75.48
5/23/2009 3.80 123.75 12.47 32.18 105.48 75.48
5/24/2009 3.80 123.75 12.83 32.18 105.48 75.48
5/25/2009 3.80 123.75 13.20 32.18 105.48 75.48
5/26/2009 3.80 123.75 13.56 32.18 105.48 75.48
5/27/2009 3.80 123.75 13.92 32.18 105.48 75.48
5/28/2009 3.80 123.75 14.29 32.18 105.48 75.48
5/29/2009 3.80 123.75 14.65 32.18 105.48 75.48
5/30/2009 3.80 123.75 15.01 32.18 105.48 75.48
5/31/2009 3.80 123.75 15.37 32.18 105.48 75.48


6/1/2009 5.28 123.75 21.69 32.18 105.48 75.48
6/2/2009 5.28 123.75 22.18 32.18 105.48 75.48
6/3/2009 5.28 123.75 22.67 32.18 105.48 75.48
6/4/2009 5.28 123.75 23.16 32.18 105.48 75.48
6/5/2009 5.28 123.75 23.65 32.18 105.48 75.48
6/6/2009 5.28 123.75 24.14 32.18 105.48 75.48
6/7/2009 5.28 123.75 24.63 32.18 105.48 75.48
6/8/2009 5.28 123.75 25.11 32.18 105.48 75.48
6/9/2009 5.28 123.75 25.60 32.18 105.48 75.48


6/10/2009 5.28 123.75 26.09 32.18 105.48 75.48
6/11/2009 5.28 123.75 26.57 32.18 105.48 75.48
6/12/2009 5.28 123.75 27.06 32.18 105.48 75.48
6/13/2009 5.28 123.75 27.47 32.18 105.48 75.48
6/14/2009 5.28 123.75 27.75 32.18 105.48 75.48
6/15/2009 5.28 123.75 28.02 32.18 105.48 75.48
6/16/2009 5.28 123.75 28.30 32.18 105.48 75.48
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/17/2009 5.28 123.75 28.58 32.18 105.48 75.48
6/18/2009 5.28 123.75 28.85 32.18 105.48 75.48
6/19/2009 5.28 123.75 29.13 32.18 105.48 75.48
6/20/2009 5.28 123.75 29.40 32.18 105.48 75.48
6/21/2009 5.28 123.75 29.68 32.18 105.48 75.48
6/22/2009 5.28 123.75 29.96 32.18 105.48 75.48
6/23/2009 5.28 123.75 30.23 32.18 105.48 75.48
6/24/2009 5.28 123.75 30.51 32.18 105.48 75.48
6/25/2009 5.28 123.75 30.78 32.18 105.48 75.48
6/26/2009 5.28 123.75 31.06 32.18 105.48 75.48
6/27/2009 5.28 123.75 31.33 32.18 105.48 75.48
6/28/2009 5.28 123.75 31.61 32.18 105.48 75.48
6/29/2009 5.28 123.75 31.88 32.18 105.48 75.48
6/30/2009 5.28 123.75 32.15 32.18 105.48 75.48


7/1/2009 6.98 123.75 49.59 32.18 30.01 0.00
7/2/2009 6.98 123.75 49.78 32.18 30.01 0.00
7/3/2009 6.98 123.75 49.96 32.18 30.01 0.00
7/4/2009 6.98 123.75 50.14 32.18 30.01 0.00
7/5/2009 6.98 123.75 50.32 32.18 30.01 0.00
7/6/2009 6.98 123.75 50.50 32.18 30.01 0.00
7/7/2009 6.98 123.75 50.68 32.18 30.01 0.00
7/8/2009 6.98 123.75 50.86 32.18 30.01 0.00
7/9/2009 6.98 123.75 51.04 32.18 30.01 0.00


7/10/2009 6.98 123.75 51.21 32.18 30.01 0.00
7/11/2009 6.98 123.75 51.39 32.18 30.01 0.00
7/12/2009 6.98 123.75 51.57 32.18 30.01 0.00
7/13/2009 6.98 123.75 51.75 32.18 30.01 0.00
7/14/2009 6.98 123.75 51.93 32.18 30.01 0.00
7/15/2009 6.98 123.75 52.11 32.18 30.01 0.00
7/16/2009 6.98 123.75 52.28 32.18 30.01 0.00
7/17/2009 6.98 123.75 52.46 32.18 30.01 0.00
7/18/2009 6.98 123.75 52.64 32.18 30.01 0.00
7/19/2009 6.98 123.75 52.82 32.18 30.01 0.00
7/20/2009 6.98 123.75 52.99 32.18 30.01 0.00
7/21/2009 6.98 123.75 53.17 32.18 30.01 0.00
7/22/2009 6.98 123.75 53.35 32.18 30.01 0.00
7/23/2009 6.98 123.75 53.52 32.18 30.01 0.00
7/24/2009 6.98 123.75 53.70 32.18 30.01 0.00
7/25/2009 6.98 123.75 53.88 32.18 30.01 0.00
7/26/2009 6.98 123.75 54.05 32.18 30.01 0.00
7/27/2009 6.98 123.75 54.23 32.18 30.01 0.00
7/28/2009 6.98 123.75 54.40 32.18 30.01 0.00
7/29/2009 6.98 123.75 54.58 32.18 30.01 0.00
7/30/2009 6.98 123.75 54.75 32.18 30.01 0.00
7/31/2009 6.98 123.75 54.93 32.18 30.01 0.00


8/1/2009 23.68 123.75 67.82 32.18 30.01 0.00
8/2/2009 23.68 123.75 68.06 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/3/2009 23.68 123.75 68.30 32.18 30.01 0.00
8/4/2009 23.68 123.75 68.53 32.18 30.01 0.00
8/5/2009 23.68 123.75 68.77 32.18 30.01 0.00
8/6/2009 23.68 123.75 69.01 32.18 30.01 0.00
8/7/2009 23.68 123.75 69.25 32.18 30.01 0.00
8/8/2009 23.68 123.75 69.48 32.18 30.01 0.00
8/9/2009 23.68 123.75 69.72 32.18 30.01 0.00


8/10/2009 23.68 123.75 69.96 32.18 30.01 0.00
8/11/2009 23.68 123.75 70.19 32.18 30.01 0.00
8/12/2009 23.68 123.75 70.43 32.18 30.01 0.00
8/13/2009 23.68 123.75 70.66 32.18 30.01 0.00
8/14/2009 23.68 123.75 70.90 32.18 30.01 0.00
8/15/2009 23.68 123.75 71.13 32.18 30.01 0.00
8/16/2009 23.68 123.75 71.36 32.18 30.01 0.00
8/17/2009 23.68 123.75 71.60 32.18 30.01 0.00
8/18/2009 23.68 123.75 71.83 32.18 30.01 0.00
8/19/2009 23.68 123.75 72.06 32.18 30.01 0.00
8/20/2009 23.68 123.75 72.30 32.18 30.01 0.00
8/21/2009 23.68 123.75 72.53 32.18 30.01 0.00
8/22/2009 23.68 123.75 72.76 32.18 30.01 0.00
8/23/2009 23.68 123.75 72.99 32.18 30.01 0.00
8/24/2009 23.68 123.75 73.22 32.18 30.01 0.00
8/25/2009 23.68 123.75 73.45 32.18 30.01 0.00
8/26/2009 23.68 123.75 73.68 32.18 30.01 0.00
8/27/2009 23.68 123.75 73.91 32.18 30.01 0.00
8/28/2009 23.68 123.75 74.14 32.18 30.01 0.00
8/29/2009 23.68 123.75 74.37 32.18 30.01 0.00
8/30/2009 23.68 123.75 74.60 32.18 30.01 0.00
8/31/2009 23.68 123.75 74.83 32.18 30.01 0.00


9/1/2009 24.52 123.75 75.06 32.18 30.01 0.00
9/2/2009 24.52 123.75 75.29 32.18 30.01 0.00
9/3/2009 24.52 123.75 75.52 32.18 30.01 0.00
9/4/2009 24.52 123.75 75.75 32.18 30.01 0.00
9/5/2009 24.52 123.75 75.98 32.18 30.01 0.00
9/6/2009 24.52 123.75 76.21 32.18 30.01 0.00
9/7/2009 24.52 123.75 76.44 32.18 30.01 0.00
9/8/2009 24.52 123.75 76.67 32.18 30.01 0.00
9/9/2009 24.52 123.75 76.89 32.18 30.01 0.00


9/10/2009 24.52 123.75 77.12 32.18 30.01 0.00
9/11/2009 24.52 123.75 77.35 32.18 30.01 0.00
9/12/2009 24.52 123.75 77.58 32.18 30.01 0.00
9/13/2009 24.52 123.75 77.80 32.18 30.01 0.00
9/14/2009 24.52 123.75 78.03 32.18 30.01 0.00
9/15/2009 24.52 123.75 78.26 32.18 30.01 0.00
9/16/2009 24.52 123.75 78.48 32.18 30.01 0.00
9/17/2009 24.52 123.75 78.71 32.18 30.01 0.00
9/18/2009 24.52 123.75 78.93 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/19/2009 24.52 123.75 79.16 32.18 30.01 0.00
9/20/2009 24.52 123.75 79.38 32.18 30.01 0.00
9/21/2009 24.52 123.75 79.61 32.18 30.01 0.00
9/22/2009 24.52 123.75 79.83 32.18 30.01 0.00
9/23/2009 24.52 123.75 80.05 32.18 30.01 0.00
9/24/2009 24.52 123.75 80.28 32.18 30.01 0.00
9/25/2009 24.52 123.75 80.50 32.18 30.01 0.00
9/26/2009 24.52 123.75 80.72 32.18 30.01 0.00
9/27/2009 24.52 123.75 80.95 32.18 30.01 0.00
9/28/2009 24.52 123.75 81.17 32.18 30.01 0.00
9/29/2009 24.52 123.75 81.39 32.18 30.01 0.00
9/30/2009 24.52 123.75 81.61 32.18 30.01 0.00
10/1/2009 20.72 123.75 69.05 32.18 30.01 0.00
10/2/2009 20.72 123.75 69.24 32.18 30.01 0.00
10/3/2009 20.72 123.75 69.43 32.18 30.01 0.00
10/4/2009 20.72 123.75 69.63 32.18 30.01 0.00
10/5/2009 20.72 123.75 69.82 32.18 30.01 0.00
10/6/2009 20.72 123.75 70.01 32.18 30.01 0.00
10/7/2009 20.72 123.75 70.21 32.18 30.01 0.00
10/8/2009 20.72 123.75 70.40 32.18 30.01 0.00
10/9/2009 20.72 123.75 70.59 32.18 30.01 0.00


10/10/2009 20.72 123.75 70.79 32.18 30.01 0.00
10/11/2009 20.72 123.75 70.98 32.18 30.01 0.00
10/12/2009 20.72 123.75 71.17 32.18 30.01 0.00
10/13/2009 20.72 123.75 71.36 32.18 30.01 0.00
10/14/2009 20.72 123.75 71.55 32.18 30.01 0.00
10/15/2009 20.72 123.75 71.74 32.18 30.01 0.00
10/16/2009 20.72 123.75 71.94 32.18 30.01 0.00
10/17/2009 20.72 123.75 72.13 32.18 30.01 0.00
10/18/2009 20.72 123.75 72.32 32.18 30.01 0.00
10/19/2009 20.72 123.75 72.51 32.18 30.01 0.00
10/20/2009 20.72 123.75 72.70 32.18 30.01 0.00
10/21/2009 20.72 123.75 72.89 32.18 30.01 0.00
10/22/2009 20.72 123.75 73.08 32.18 30.01 0.00
10/23/2009 20.72 123.75 73.27 32.18 30.01 0.00
10/24/2009 20.72 123.75 73.46 32.18 30.01 0.00
10/25/2009 20.72 123.75 73.65 32.18 30.01 0.00
10/26/2009 20.72 123.75 73.83 32.18 30.01 0.00
10/27/2009 20.72 123.75 74.02 32.18 30.01 0.00
10/28/2009 20.72 123.75 74.21 32.18 30.01 0.00
10/29/2009 20.72 123.75 74.40 32.18 30.01 0.00
10/30/2009 20.72 123.75 74.59 32.18 30.01 0.00
10/31/2009 20.72 123.75 74.78 32.18 30.01 0.00


11/1/2009 12.90 123.75 51.82 32.18 30.01 0.00
11/2/2009 12.90 123.75 51.91 32.18 30.01 0.00
11/3/2009 12.90 123.75 52.00 32.18 30.01 0.00
11/4/2009 12.90 123.75 52.09 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/5/2009 12.90 123.75 52.18 32.18 30.01 0.00
11/6/2009 12.90 123.75 52.27 32.18 30.01 0.00
11/7/2009 12.90 123.75 52.36 32.18 30.01 0.00
11/8/2009 12.90 123.75 52.45 32.18 30.01 0.00
11/9/2009 12.90 123.75 52.54 32.18 30.01 0.00


11/10/2009 12.90 123.75 52.63 32.18 30.01 0.00
11/11/2009 12.90 123.75 52.72 32.18 30.01 0.00
11/12/2009 12.90 123.75 52.80 32.18 30.01 0.00
11/13/2009 12.90 123.75 52.89 32.18 30.01 0.00
11/14/2009 12.90 123.75 52.98 32.18 30.01 0.00
11/15/2009 12.90 123.75 53.07 32.18 30.01 0.00
11/16/2009 12.90 123.75 53.16 32.18 30.01 0.00
11/17/2009 12.90 123.75 53.25 32.18 30.01 0.00
11/18/2009 12.90 123.75 53.34 32.18 30.01 0.00
11/19/2009 12.90 123.75 53.43 32.18 30.01 0.00
11/20/2009 12.90 123.75 53.51 32.18 30.01 0.00
11/21/2009 12.90 123.75 53.60 32.18 30.01 0.00
11/22/2009 12.90 123.75 53.69 32.18 30.01 0.00
11/23/2009 12.90 123.75 53.78 32.18 30.01 0.00
11/24/2009 12.90 123.75 53.87 32.18 30.01 0.00
11/25/2009 12.90 123.75 53.96 32.18 30.01 0.00
11/26/2009 12.90 123.75 54.05 32.18 30.01 0.00
11/27/2009 12.90 123.75 54.13 32.18 30.01 0.00
11/28/2009 12.90 123.75 54.22 32.18 30.01 0.00
11/29/2009 12.90 123.75 54.31 32.18 30.01 0.00
11/30/2009 12.90 123.75 54.40 32.18 30.01 0.00


12/1/2009 7.82 123.75 36.00 32.18 30.01 0.00
12/2/2009 7.82 123.75 36.06 32.18 30.01 0.00
12/3/2009 7.82 123.75 36.13 32.18 30.01 0.00
12/4/2009 7.82 123.75 36.19 32.18 30.01 0.00
12/5/2009 7.82 123.75 36.25 32.18 30.01 0.00
12/6/2009 7.82 123.75 36.31 32.18 30.01 0.00
12/7/2009 7.82 123.75 36.37 32.18 30.01 0.00
12/8/2009 7.82 123.75 36.44 32.18 30.01 0.00
12/9/2009 7.82 123.75 36.50 32.18 30.01 0.00


12/10/2009 7.82 123.75 36.56 32.18 30.01 0.00
12/11/2009 7.82 123.75 36.62 32.18 30.01 0.00
12/12/2009 7.82 123.75 36.69 32.18 30.01 0.00
12/13/2009 7.82 123.75 36.75 32.18 30.01 0.00
12/14/2009 7.82 123.75 36.81 32.18 30.01 0.00
12/15/2009 7.82 123.75 36.87 32.18 30.01 0.00
12/16/2009 7.82 123.75 36.93 32.18 30.01 0.00
12/17/2009 7.82 123.75 37.00 32.18 30.01 0.00
12/18/2009 7.82 123.75 37.06 32.18 30.01 0.00
12/19/2009 7.82 123.75 37.12 32.18 30.01 0.00
12/20/2009 7.82 123.75 37.18 32.18 30.01 0.00
12/21/2009 7.82 123.75 37.24 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/22/2009 7.82 123.75 37.31 32.18 30.01 0.00
12/23/2009 7.82 123.75 37.37 32.18 30.01 0.00
12/24/2009 7.82 123.75 37.43 32.18 30.01 0.00
12/25/2009 7.82 123.75 37.49 32.18 30.01 0.00
12/26/2009 7.82 123.75 37.55 32.18 30.01 0.00
12/27/2009 7.82 123.75 37.61 32.18 30.01 0.00
12/28/2009 7.82 123.75 37.68 32.18 30.01 0.00
12/29/2009 7.82 123.75 37.74 32.18 30.01 0.00
12/30/2009 7.82 123.75 37.80 32.18 30.01 0.00
12/31/2009 7.82 123.75 37.86 32.18 30.01 0.00


1/1/2010 9.94 123.75 31.77 32.18 30.01 0.00
1/2/2010 9.94 123.75 31.83 32.18 30.01 0.00
1/3/2010 9.94 123.75 31.88 32.18 30.01 0.00
1/4/2010 9.94 123.75 31.94 32.18 30.01 0.00
1/5/2010 9.94 123.75 31.99 32.18 30.01 0.00
1/6/2010 9.94 123.75 32.04 32.18 30.01 0.00
1/7/2010 9.94 123.75 32.10 32.18 30.01 0.00
1/8/2010 9.94 123.75 32.15 32.18 30.01 0.00
1/9/2010 9.94 123.75 32.21 32.18 30.01 0.00


1/10/2010 9.94 123.75 32.26 32.18 30.01 0.00
1/11/2010 9.94 123.75 32.32 32.18 30.01 0.00
1/12/2010 9.94 123.75 32.37 32.18 30.01 0.00
1/13/2010 9.94 123.75 32.42 32.18 30.01 0.00
1/14/2010 9.94 123.75 32.48 32.18 30.01 0.00
1/15/2010 9.94 123.75 32.53 32.18 30.01 0.00
1/16/2010 9.94 123.75 32.59 32.18 30.01 0.00
1/17/2010 9.94 123.75 32.64 32.18 30.01 0.00
1/18/2010 9.94 123.75 32.69 32.18 30.01 0.00
1/19/2010 9.94 123.75 32.75 32.18 30.01 0.00
1/20/2010 9.94 123.75 32.80 32.18 30.01 0.00
1/21/2010 9.94 123.75 32.86 32.18 30.01 0.00
1/22/2010 9.94 123.75 32.91 32.18 30.01 0.00
1/23/2010 9.94 123.75 32.96 32.18 30.01 0.00
1/24/2010 9.94 123.75 33.02 32.18 30.01 0.00
1/25/2010 9.94 123.75 33.07 32.18 30.01 0.00
1/26/2010 9.94 123.75 33.12 32.18 30.01 0.00
1/27/2010 9.94 123.75 33.18 32.18 30.01 0.00
1/28/2010 9.94 123.75 33.23 32.18 30.01 0.00
1/29/2010 9.94 123.75 33.29 32.18 30.01 0.00
1/30/2010 9.94 123.75 33.34 32.18 30.01 0.00
1/31/2010 9.94 123.75 33.39 32.18 30.01 0.00


2/1/2010 8.88 123.75 31.29 32.18 30.01 0.00
2/2/2010 8.88 123.75 31.34 32.18 30.01 0.00
2/3/2010 8.88 123.75 31.39 32.18 30.01 0.00
2/4/2010 8.88 123.75 31.44 32.18 30.01 0.00
2/5/2010 8.88 123.75 31.49 32.18 30.01 0.00
2/6/2010 8.88 123.75 31.54 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/7/2010 8.88 123.75 31.59 32.18 30.01 0.00
2/8/2010 8.88 123.75 31.64 32.18 30.01 0.00
2/9/2010 8.88 123.75 31.69 32.18 30.01 0.00


2/10/2010 8.88 123.75 31.74 32.18 30.01 0.00
2/11/2010 8.88 123.75 31.79 32.18 30.01 0.00
2/12/2010 8.88 123.75 31.85 32.18 30.01 0.00
2/13/2010 8.88 123.75 31.90 32.18 30.01 0.00
2/14/2010 8.88 123.75 31.95 32.18 30.01 0.00
2/15/2010 8.88 123.75 32.00 32.18 30.01 0.00
2/16/2010 8.88 123.75 32.05 32.18 30.01 0.00
2/17/2010 8.88 123.75 32.10 32.18 30.01 0.00
2/18/2010 8.88 123.75 32.15 32.18 30.01 0.00
2/19/2010 8.88 123.75 32.20 32.18 30.01 0.00
2/20/2010 8.88 123.75 32.25 32.18 30.01 0.00
2/21/2010 8.88 123.75 32.30 32.18 30.01 0.00
2/22/2010 8.88 123.75 32.35 32.18 30.01 0.00
2/23/2010 8.88 123.75 32.40 32.18 30.01 0.00
2/24/2010 8.88 123.75 32.45 32.18 30.01 0.00
2/25/2010 8.88 123.75 32.50 32.18 30.01 0.00
2/26/2010 8.88 123.75 32.55 32.18 30.01 0.00
2/27/2010 8.88 123.75 32.60 32.18 30.01 0.00
2/28/2010 8.88 123.75 32.65 32.18 30.01 0.00


3/1/2010 15.85 123.75 34.95 32.18 30.01 0.00
3/2/2010 15.85 123.75 35.01 32.18 30.01 0.00
3/3/2010 15.85 123.75 35.07 32.18 30.01 0.00
3/4/2010 15.85 123.75 35.12 32.18 30.01 0.00
3/5/2010 15.85 123.75 35.18 32.18 30.01 0.00
3/6/2010 15.85 123.75 35.23 32.18 30.01 0.00
3/7/2010 15.85 123.75 35.29 32.18 30.01 0.00
3/8/2010 15.85 123.75 35.34 32.18 30.01 0.00
3/9/2010 15.85 123.75 35.40 32.18 30.01 0.00


3/10/2010 15.85 123.75 35.46 32.18 30.01 0.00
3/11/2010 15.85 123.75 35.51 32.18 30.01 0.00
3/12/2010 15.85 123.75 35.57 32.18 30.01 0.00
3/13/2010 15.85 123.75 35.62 32.18 30.01 0.00
3/14/2010 15.85 123.75 35.68 32.18 30.01 0.00
3/15/2010 15.85 123.75 35.73 32.18 30.01 0.00
3/16/2010 15.85 123.75 35.79 32.18 30.01 0.00
3/17/2010 15.85 123.75 35.84 32.18 30.01 0.00
3/18/2010 15.85 123.75 35.90 32.18 30.01 0.00
3/19/2010 15.85 123.75 35.96 32.18 30.01 0.00
3/20/2010 15.85 123.75 36.01 32.18 30.01 0.00
3/21/2010 15.85 123.75 36.07 32.18 30.01 0.00
3/22/2010 15.85 123.75 36.12 32.18 30.01 0.00
3/23/2010 15.85 123.75 36.18 32.18 30.01 0.00
3/24/2010 15.85 123.75 36.23 32.18 30.01 0.00
3/25/2010 15.85 123.75 36.29 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


3/26/2010 15.85 123.75 36.34 32.18 30.01 0.00
3/27/2010 15.85 123.75 36.40 32.18 30.01 0.00
3/28/2010 15.85 123.75 36.45 32.18 30.01 0.00
3/29/2010 15.85 123.75 36.51 32.18 30.01 0.00
3/30/2010 15.85 123.75 36.56 32.18 30.01 0.00
3/31/2010 15.85 123.75 36.62 32.18 30.01 0.00


4/1/2010 2.11 123.75 37.86 32.18 30.01 0.00
4/2/2010 2.11 123.75 37.91 32.18 30.01 0.00
4/3/2010 2.11 123.75 37.96 32.18 30.01 0.00
4/4/2010 2.11 123.75 38.01 32.18 30.01 0.00
4/5/2010 2.11 123.75 38.06 32.18 30.01 0.00
4/6/2010 2.11 123.75 38.11 32.18 30.01 0.00
4/7/2010 2.11 123.75 38.16 32.18 30.01 0.00
4/8/2010 2.11 123.75 38.22 32.18 30.01 0.00
4/9/2010 2.11 123.75 38.27 32.18 30.01 0.00


4/10/2010 2.11 123.75 38.32 32.18 30.01 0.00
4/11/2010 2.11 123.75 38.37 32.18 30.01 0.00
4/12/2010 2.11 123.75 38.42 32.18 30.01 0.00
4/13/2010 2.11 123.75 38.47 32.18 30.01 0.00
4/14/2010 2.11 123.75 38.52 32.18 30.01 0.00
4/15/2010 2.11 123.75 38.57 32.18 30.01 0.00
4/16/2010 2.11 123.75 38.62 32.18 30.01 0.00
4/17/2010 2.11 123.75 38.68 32.18 30.01 0.00
4/18/2010 2.11 123.75 38.73 32.18 30.01 0.00
4/19/2010 2.11 123.75 38.78 32.18 30.01 0.00
4/20/2010 2.11 123.75 38.83 32.18 30.01 0.00
4/21/2010 2.11 123.75 38.88 32.18 30.01 0.00
4/22/2010 2.11 123.75 38.93 32.18 30.01 0.00
4/23/2010 2.11 123.75 38.98 32.18 30.01 0.00
4/24/2010 2.11 123.75 39.03 32.18 30.01 0.00
4/25/2010 2.11 123.75 39.08 32.18 30.01 0.00
4/26/2010 2.11 123.75 39.13 32.18 30.01 0.00
4/27/2010 2.11 123.75 39.18 32.18 30.01 0.00
4/28/2010 2.11 123.75 39.23 32.18 30.01 0.00
4/29/2010 2.11 123.75 39.29 32.18 30.01 0.00
4/30/2010 2.11 123.75 39.34 32.18 30.01 0.00


5/1/2010 3.80 123.75 45.54 32.18 30.01 0.00
5/2/2010 3.80 123.75 45.60 32.18 30.01 0.00
5/3/2010 3.80 123.75 45.66 32.18 30.01 0.00
5/4/2010 3.80 123.75 45.71 32.18 30.01 0.00
5/5/2010 3.80 123.75 45.77 32.18 30.01 0.00
5/6/2010 3.80 123.75 45.83 32.18 30.01 0.00
5/7/2010 3.80 123.75 45.88 32.18 30.01 0.00
5/8/2010 3.80 123.75 45.94 32.18 30.01 0.00
5/9/2010 3.80 123.75 46.00 32.18 30.01 0.00


5/10/2010 3.80 123.75 46.05 32.18 30.01 0.00
5/11/2010 3.80 123.75 46.11 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/12/2010 3.80 123.75 46.17 32.18 30.01 0.00
5/13/2010 3.80 123.75 46.23 32.18 30.01 0.00
5/14/2010 3.80 123.75 46.28 32.18 30.01 0.00
5/15/2010 3.80 123.75 46.34 32.18 30.01 0.00
5/16/2010 3.80 123.75 46.40 32.18 30.01 0.00
5/17/2010 3.80 123.75 46.45 32.18 30.01 0.00
5/18/2010 3.80 123.75 46.51 32.18 30.01 0.00
5/19/2010 3.80 123.75 46.57 32.18 30.01 0.00
5/20/2010 3.80 123.75 46.62 32.18 30.01 0.00
5/21/2010 3.80 123.75 46.68 32.18 30.01 0.00
5/22/2010 3.80 123.75 46.74 32.18 30.01 0.00
5/23/2010 3.80 123.75 46.79 32.18 30.01 0.00
5/24/2010 3.80 123.75 46.85 32.18 30.01 0.00
5/25/2010 3.80 123.75 46.91 32.18 30.01 0.00
5/26/2010 3.80 123.75 46.96 32.18 30.01 0.00
5/27/2010 3.80 123.75 47.02 32.18 30.01 0.00
5/28/2010 3.80 123.75 47.08 32.18 30.01 0.00
5/29/2010 3.80 123.75 47.13 32.18 30.01 0.00
5/30/2010 3.80 123.75 47.19 32.18 30.01 0.00
5/31/2010 3.80 123.75 47.25 32.18 30.01 0.00


6/1/2010 5.28 123.75 65.20 32.18 30.01 0.00
6/2/2010 5.28 123.75 65.27 32.18 30.01 0.00
6/3/2010 5.28 123.75 65.34 32.18 30.01 0.00
6/4/2010 5.28 123.75 65.41 32.18 30.01 0.00
6/5/2010 5.28 123.75 65.48 32.18 30.01 0.00
6/6/2010 5.28 123.75 65.55 32.18 30.01 0.00
6/7/2010 5.28 123.75 65.62 32.18 30.01 0.00
6/8/2010 5.28 123.75 65.69 32.18 30.01 0.00
6/9/2010 5.28 123.75 65.76 32.18 30.01 0.00


6/10/2010 5.28 123.75 65.83 32.18 30.01 0.00
6/11/2010 5.28 123.75 65.90 32.18 30.01 0.00
6/12/2010 5.28 123.75 65.97 32.18 30.01 0.00
6/13/2010 5.28 123.75 66.04 32.18 30.01 0.00
6/14/2010 5.28 123.75 66.11 32.18 30.01 0.00
6/15/2010 5.28 123.75 66.18 32.18 30.01 0.00
6/16/2010 5.28 123.75 66.24 32.18 30.01 0.00
6/17/2010 5.28 123.75 66.31 32.18 30.01 0.00
6/18/2010 5.28 123.75 66.38 32.18 30.01 0.00
6/19/2010 5.28 123.75 66.45 32.18 30.01 0.00
6/20/2010 5.28 123.75 66.52 32.18 30.01 0.00
6/21/2010 5.28 123.75 66.59 32.18 30.01 0.00
6/22/2010 5.28 123.75 66.66 32.18 30.01 0.00
6/23/2010 5.28 123.75 66.73 32.18 30.01 0.00
6/24/2010 5.28 123.75 66.80 32.18 30.01 0.00
6/25/2010 5.28 123.75 66.87 32.18 30.01 0.00
6/26/2010 5.28 123.75 66.94 32.18 30.01 0.00
6/27/2010 5.28 123.75 67.01 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/28/2010 5.28 123.75 67.07 32.18 30.01 0.00
6/29/2010 5.28 123.75 67.14 32.18 30.01 0.00
6/30/2010 5.28 123.75 67.21 32.18 30.01 0.00


7/1/2010 6.98 123.75 102.90 32.18 30.01 0.00
7/2/2010 6.98 123.75 102.98 32.18 30.01 0.00
7/3/2010 6.98 123.75 103.06 32.18 30.01 0.00
7/4/2010 6.98 123.75 103.13 32.18 30.01 0.00
7/5/2010 6.98 123.75 103.17 32.18 30.01 0.00
7/6/2010 6.98 123.75 103.20 32.18 30.01 0.00
7/7/2010 6.98 123.75 103.24 32.18 30.01 0.00
7/8/2010 6.98 123.75 103.27 32.18 30.01 0.00
7/9/2010 6.98 123.75 103.31 32.18 30.01 0.00


7/10/2010 6.98 123.75 103.34 32.18 30.01 0.00
7/11/2010 6.98 123.75 103.38 32.18 30.01 0.00
7/12/2010 6.98 123.75 103.41 32.18 30.01 0.00
7/13/2010 6.98 123.75 103.45 32.18 30.01 0.00
7/14/2010 6.98 123.75 103.48 32.18 30.01 0.00
7/15/2010 6.98 123.75 103.52 32.18 30.01 0.00
7/16/2010 6.98 123.75 103.55 32.18 30.01 0.00
7/17/2010 6.98 123.75 103.59 32.18 30.01 0.00
7/18/2010 6.98 123.75 103.62 32.18 30.01 0.00
7/19/2010 6.98 123.75 103.66 32.18 30.01 0.00
7/20/2010 6.98 123.75 103.69 32.18 30.01 0.00
7/21/2010 6.98 123.75 103.72 32.18 30.01 0.00
7/22/2010 6.98 123.75 103.76 32.18 30.01 0.00
7/23/2010 6.98 123.75 103.79 32.18 30.01 0.00
7/24/2010 6.98 123.75 103.83 32.18 30.01 0.00
7/25/2010 6.98 123.75 103.86 32.18 30.01 0.00
7/26/2010 6.98 123.75 103.90 32.18 30.01 0.00
7/27/2010 6.98 123.75 103.93 32.18 30.01 0.00
7/28/2010 6.98 123.75 103.97 32.18 30.01 0.00
7/29/2010 6.98 123.75 104.00 32.18 30.01 0.00
7/30/2010 6.98 123.75 104.04 32.18 30.01 0.00
7/31/2010 6.98 123.75 104.07 32.18 30.01 0.00


8/1/2010 23.68 123.75 128.13 32.18 30.01 0.00
8/2/2010 23.68 123.75 128.17 32.18 30.01 0.00
8/3/2010 23.68 123.75 128.22 32.18 30.01 0.00
8/4/2010 23.68 123.75 128.26 32.18 30.01 0.00
8/5/2010 23.68 123.75 128.31 32.18 30.01 0.00
8/6/2010 23.68 123.75 128.35 32.18 30.01 0.00
8/7/2010 23.68 123.75 128.40 32.18 30.01 0.00
8/8/2010 23.68 123.75 128.44 32.18 30.01 0.00
8/9/2010 23.68 123.75 128.49 32.18 30.01 0.00


8/10/2010 23.68 123.75 128.53 32.18 30.01 0.00
8/11/2010 23.68 123.75 128.58 32.18 30.01 0.00
8/12/2010 23.68 123.75 128.62 32.18 30.01 0.00
8/13/2010 23.68 123.75 128.67 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/14/2010 23.68 123.75 128.71 32.18 30.01 0.00
8/15/2010 23.68 123.75 128.76 32.18 30.01 0.00
8/16/2010 23.68 123.75 128.80 32.18 30.01 0.00
8/17/2010 23.68 123.75 128.85 32.18 30.01 0.00
8/18/2010 23.68 123.75 128.89 32.18 30.01 0.00
8/19/2010 23.68 123.75 128.93 32.18 30.01 0.00
8/20/2010 23.68 123.75 128.98 32.18 30.01 0.00
8/21/2010 23.68 123.75 129.02 32.18 30.01 0.00
8/22/2010 23.68 123.75 129.07 32.18 30.01 0.00
8/23/2010 23.68 123.75 129.11 32.18 30.01 0.00
8/24/2010 23.68 123.75 129.16 32.18 30.01 0.00
8/25/2010 23.68 123.75 129.20 32.18 30.01 0.00
8/26/2010 23.68 123.75 129.25 32.18 30.01 0.00
8/27/2010 23.68 123.75 129.29 32.18 30.01 0.00
8/28/2010 23.68 123.75 129.33 32.18 30.01 0.00
8/29/2010 23.68 123.75 129.38 32.18 30.01 0.00
8/30/2010 23.68 123.75 129.42 32.18 30.01 0.00
8/31/2010 23.68 123.75 129.47 32.18 30.01 0.00


9/1/2010 24.52 123.75 129.51 32.18 30.01 0.00
9/2/2010 24.52 123.75 129.56 32.18 30.01 0.00
9/3/2010 24.52 123.75 129.60 32.18 30.01 0.00
9/4/2010 24.52 123.75 129.65 32.18 30.01 0.00
9/5/2010 24.52 123.75 129.69 32.18 30.01 0.00
9/6/2010 24.52 123.75 129.74 32.18 30.01 0.00
9/7/2010 24.52 123.75 129.78 32.18 30.01 0.00
9/8/2010 24.52 123.75 129.83 32.18 30.01 0.00
9/9/2010 24.52 123.75 129.87 32.18 30.01 0.00


9/10/2010 24.52 123.75 129.91 32.18 30.01 0.00
9/11/2010 24.52 123.75 129.96 32.18 30.01 0.00
9/12/2010 24.52 123.75 130.00 32.18 30.01 0.00
9/13/2010 24.52 123.75 130.05 32.18 30.01 0.00
9/14/2010 24.52 123.75 130.09 32.18 30.01 0.00
9/15/2010 24.52 123.75 130.14 32.18 30.01 0.00
9/16/2010 24.52 123.75 130.18 32.18 30.01 0.00
9/17/2010 24.52 123.75 130.23 32.18 30.01 0.00
9/18/2010 24.52 123.75 130.27 32.18 30.01 0.00
9/19/2010 24.52 123.75 130.32 32.18 30.01 0.00
9/20/2010 24.52 123.75 130.36 32.18 30.01 0.00
9/21/2010 24.52 123.75 130.41 32.18 30.01 0.00
9/22/2010 24.52 123.75 130.45 32.18 30.01 0.00
9/23/2010 24.52 123.75 130.49 32.18 30.01 0.00
9/24/2010 24.52 123.75 130.54 32.18 30.01 0.00
9/25/2010 24.52 123.75 130.58 32.18 30.01 0.00
9/26/2010 24.52 123.75 130.63 32.18 30.01 0.00
9/27/2010 24.52 123.75 130.67 32.18 30.01 0.00
9/28/2010 24.52 123.75 130.72 32.18 30.01 0.00
9/29/2010 24.52 123.75 130.76 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/30/2010 24.52 123.75 130.80 32.18 30.01 0.00
10/1/2010 20.72 123.75 110.40 32.18 30.01 0.00
10/2/2010 20.72 123.75 110.45 32.18 30.01 0.00
10/3/2010 20.72 123.75 110.49 32.18 30.01 0.00
10/4/2010 20.72 123.75 110.53 32.18 30.01 0.00
10/5/2010 20.72 123.75 110.57 32.18 30.01 0.00
10/6/2010 20.72 123.75 110.62 32.18 30.01 0.00
10/7/2010 20.72 123.75 110.66 32.18 30.01 0.00
10/8/2010 20.72 123.75 110.70 32.18 30.01 0.00
10/9/2010 20.72 123.75 110.74 32.18 30.01 0.00


10/10/2010 20.72 123.75 110.78 32.18 30.01 0.00
10/11/2010 20.72 123.75 110.83 32.18 30.01 0.00
10/12/2010 20.72 123.75 110.87 32.18 30.01 0.00
10/13/2010 20.72 123.75 110.91 32.18 30.01 0.00
10/14/2010 20.72 123.75 110.95 32.18 30.01 0.00
10/15/2010 20.72 123.75 110.99 32.18 30.01 0.00
10/16/2010 20.72 123.75 111.04 32.18 30.01 0.00
10/17/2010 20.72 123.75 111.08 32.18 30.01 0.00
10/18/2010 20.72 123.75 111.12 32.18 30.01 0.00
10/19/2010 20.72 123.75 111.16 32.18 30.01 0.00
10/20/2010 20.72 123.75 111.21 32.18 30.01 0.00
10/21/2010 20.72 123.75 111.25 32.18 30.01 0.00
10/22/2010 20.72 123.75 111.29 32.18 30.01 0.00
10/23/2010 20.72 123.75 111.33 32.18 30.01 0.00
10/24/2010 20.72 123.75 111.37 32.18 30.01 0.00
10/25/2010 20.72 123.75 111.42 32.18 30.01 0.00
10/26/2010 20.72 123.75 111.46 32.18 30.01 0.00
10/27/2010 20.72 123.75 111.50 32.18 30.01 0.00
10/28/2010 20.72 123.75 111.54 32.18 30.01 0.00
10/29/2010 20.72 123.75 111.58 32.18 30.01 0.00
10/30/2010 20.72 123.75 111.62 32.18 30.01 0.00
10/31/2010 20.72 123.75 111.67 32.18 30.01 0.00


11/1/2010 12.90 123.75 77.23 32.18 30.01 0.00
11/2/2010 12.90 123.75 77.26 32.18 30.01 0.00
11/3/2010 12.90 123.75 77.30 32.18 30.01 0.00
11/4/2010 12.90 123.75 77.33 32.18 30.01 0.00
11/5/2010 12.90 123.75 77.36 32.18 30.01 0.00
11/6/2010 12.90 123.75 77.40 32.18 30.01 0.00
11/7/2010 12.90 123.75 77.43 32.18 30.01 0.00
11/8/2010 12.90 123.75 77.46 32.18 30.01 0.00
11/9/2010 12.90 123.75 77.50 32.18 30.01 0.00


11/10/2010 12.90 123.75 77.53 32.18 30.01 0.00
11/11/2010 12.90 123.75 77.56 32.18 30.01 0.00
11/12/2010 12.90 123.75 77.60 32.18 30.01 0.00
11/13/2010 12.90 123.75 77.63 32.18 30.01 0.00
11/14/2010 12.90 123.75 77.66 32.18 30.01 0.00
11/15/2010 12.90 123.75 77.69 32.18 30.01 0.00


12 of 31







Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/16/2010 12.90 123.75 77.73 32.18 30.01 0.00
11/17/2010 12.90 123.75 77.76 32.18 30.01 0.00
11/18/2010 12.90 123.75 77.79 32.18 30.01 0.00
11/19/2010 12.90 123.75 77.83 32.18 30.01 0.00
11/20/2010 12.90 123.75 77.86 32.18 30.01 0.00
11/21/2010 12.90 123.75 77.89 32.18 30.01 0.00
11/22/2010 12.90 123.75 77.93 32.18 30.01 0.00
11/23/2010 12.90 123.75 77.96 32.18 30.01 0.00
11/24/2010 12.90 123.75 77.99 32.18 30.01 0.00
11/25/2010 12.90 123.75 78.03 32.18 30.01 0.00
11/26/2010 12.90 123.75 78.06 32.18 30.01 0.00
11/27/2010 12.90 123.75 78.09 32.18 30.01 0.00
11/28/2010 12.90 123.75 78.12 32.18 30.01 0.00
11/29/2010 12.90 123.75 78.16 32.18 30.01 0.00
11/30/2010 12.90 123.75 78.19 32.18 30.01 0.00


12/1/2010 7.82 123.75 51.68 32.18 30.01 0.00
12/2/2010 7.82 123.75 51.71 32.18 30.01 0.00
12/3/2010 7.82 123.75 51.73 32.18 30.01 0.00
12/4/2010 7.82 123.75 51.76 32.18 30.01 0.00
12/5/2010 7.82 123.75 51.78 32.18 30.01 0.00
12/6/2010 7.82 123.75 51.81 32.18 30.01 0.00
12/7/2010 7.82 123.75 51.83 32.18 30.01 0.00
12/8/2010 7.82 123.75 51.86 32.18 30.01 0.00
12/9/2010 7.82 123.75 51.88 32.18 30.01 0.00


12/10/2010 7.82 123.75 51.91 32.18 30.01 0.00
12/11/2010 7.82 123.75 51.93 32.18 30.01 0.00
12/12/2010 7.82 123.75 51.96 32.18 30.01 0.00
12/13/2010 7.82 123.75 51.98 32.18 30.01 0.00
12/14/2010 7.82 123.75 52.01 32.18 30.01 0.00
12/15/2010 7.82 123.75 52.03 32.18 30.01 0.00
12/16/2010 7.82 123.75 52.06 32.18 30.01 0.00
12/17/2010 7.82 123.75 52.08 32.18 30.01 0.00
12/18/2010 7.82 123.75 52.10 32.18 30.01 0.00
12/19/2010 7.82 123.75 52.13 32.18 30.01 0.00
12/20/2010 7.82 123.75 52.15 32.18 30.01 0.00
12/21/2010 7.82 123.75 52.18 32.18 30.01 0.00
12/22/2010 7.82 123.75 52.20 32.18 30.01 0.00
12/23/2010 7.82 123.75 52.23 32.18 30.01 0.00
12/24/2010 7.82 123.75 52.25 32.18 30.01 0.00
12/25/2010 7.82 123.75 52.28 32.18 30.01 0.00
12/26/2010 7.82 123.75 52.30 32.18 30.01 0.00
12/27/2010 7.82 123.75 52.33 32.18 30.01 0.00
12/28/2010 7.82 123.75 52.35 32.18 30.01 0.00
12/29/2010 7.82 123.75 52.38 32.18 30.01 0.00
12/30/2010 7.82 123.75 52.40 32.18 30.01 0.00
12/31/2010 7.82 123.75 52.43 32.18 30.01 0.00


1/1/2011 9.94 123.75 43.95 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/2/2011 9.94 123.75 43.97 32.18 30.01 0.00
1/3/2011 9.94 123.75 43.99 32.18 30.01 0.00
1/4/2011 9.94 123.75 44.01 32.18 30.01 0.00
1/5/2011 9.94 123.75 44.03 32.18 30.01 0.00
1/6/2011 9.94 123.75 44.06 32.18 30.01 0.00
1/7/2011 9.94 123.75 44.08 32.18 30.01 0.00
1/8/2011 9.94 123.75 44.10 32.18 30.01 0.00
1/9/2011 9.94 123.75 44.12 32.18 30.01 0.00


1/10/2011 9.94 123.75 44.15 32.18 30.01 0.00
1/11/2011 9.94 123.75 44.17 32.18 30.01 0.00
1/12/2011 9.94 123.75 44.19 32.18 30.01 0.00
1/13/2011 9.94 123.75 44.21 32.18 30.01 0.00
1/14/2011 9.94 123.75 44.23 32.18 30.01 0.00
1/15/2011 9.94 123.75 44.26 32.18 30.01 0.00
1/16/2011 9.94 123.75 44.28 32.18 30.01 0.00
1/17/2011 9.94 123.75 44.30 32.18 30.01 0.00
1/18/2011 9.94 123.75 44.32 32.18 30.01 0.00
1/19/2011 9.94 123.75 44.34 32.18 30.01 0.00
1/20/2011 9.94 123.75 44.37 32.18 30.01 0.00
1/21/2011 9.94 123.75 44.39 32.18 30.01 0.00
1/22/2011 9.94 123.75 44.41 32.18 30.01 0.00
1/23/2011 9.94 123.75 44.43 32.18 30.01 0.00
1/24/2011 9.94 123.75 44.45 32.18 30.01 0.00
1/25/2011 9.94 123.75 44.48 32.18 30.01 0.00
1/26/2011 9.94 123.75 44.50 32.18 30.01 0.00
1/27/2011 9.94 123.75 44.52 32.18 30.01 0.00
1/28/2011 9.94 123.75 44.54 32.18 30.01 0.00
1/29/2011 9.94 123.75 44.57 32.18 30.01 0.00
1/30/2011 9.94 123.75 44.59 32.18 30.01 0.00
1/31/2011 9.94 123.75 44.61 32.18 30.01 0.00


2/1/2011 8.88 123.75 41.75 32.18 30.01 0.00
2/2/2011 8.88 123.75 41.77 32.18 30.01 0.00
2/3/2011 8.88 123.75 41.79 32.18 30.01 0.00
2/4/2011 8.88 123.75 41.81 32.18 30.01 0.00
2/5/2011 8.88 123.75 41.84 32.18 30.01 0.00
2/6/2011 8.88 123.75 41.86 32.18 30.01 0.00
2/7/2011 8.88 123.75 41.88 32.18 30.01 0.00
2/8/2011 8.88 123.75 41.90 32.18 30.01 0.00
2/9/2011 8.88 123.75 41.92 32.18 30.01 0.00


2/10/2011 8.88 123.75 41.94 32.18 30.01 0.00
2/11/2011 8.88 123.75 41.96 32.18 30.01 0.00
2/12/2011 8.88 123.75 41.98 32.18 30.01 0.00
2/13/2011 8.88 123.75 42.00 32.18 30.01 0.00
2/14/2011 8.88 123.75 42.02 32.18 30.01 0.00
2/15/2011 8.88 123.75 42.04 32.18 30.01 0.00
2/16/2011 8.88 123.75 42.06 32.18 30.01 0.00
2/17/2011 8.88 123.75 42.09 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/18/2011 8.88 123.75 42.11 32.18 30.01 0.00
2/19/2011 8.88 123.75 42.13 32.18 30.01 0.00
2/20/2011 8.88 123.75 42.15 32.18 30.01 0.00
2/21/2011 8.88 123.75 42.17 32.18 30.01 0.00
2/22/2011 8.88 123.75 42.19 32.18 30.01 0.00
2/23/2011 8.88 123.75 42.21 32.18 30.01 0.00
2/24/2011 8.88 123.75 42.23 32.18 30.01 0.00
2/25/2011 8.88 123.75 42.25 32.18 30.01 0.00
2/26/2011 8.88 123.75 42.27 32.18 30.01 0.00
2/27/2011 8.88 123.75 42.29 32.18 30.01 0.00
2/28/2011 8.88 123.75 42.31 32.18 30.01 0.00


3/1/2011 15.85 123.75 45.25 32.18 30.01 0.00
3/2/2011 15.85 123.75 45.28 32.18 30.01 0.00
3/3/2011 15.85 123.75 45.30 32.18 30.01 0.00
3/4/2011 15.85 123.75 45.32 32.18 30.01 0.00
3/5/2011 15.85 123.75 45.35 32.18 30.01 0.00
3/6/2011 15.85 123.75 45.37 32.18 30.01 0.00
3/7/2011 15.85 123.75 45.39 32.18 30.01 0.00
3/8/2011 15.85 123.75 45.42 32.18 30.01 0.00
3/9/2011 15.85 123.75 45.44 32.18 30.01 0.00


3/10/2011 15.85 123.75 45.46 32.18 30.01 0.00
3/11/2011 15.85 123.75 45.48 32.18 30.01 0.00
3/12/2011 15.85 123.75 45.51 32.18 30.01 0.00
3/13/2011 15.85 123.75 45.53 32.18 30.01 0.00
3/14/2011 15.85 123.75 45.55 32.18 30.01 0.00
3/15/2011 15.85 123.75 45.58 32.18 30.01 0.00
3/16/2011 15.85 123.75 45.60 32.18 30.01 0.00
3/17/2011 15.85 123.75 45.62 32.18 30.01 0.00
3/18/2011 15.85 123.75 45.65 32.18 30.01 0.00
3/19/2011 15.85 123.75 45.67 32.18 30.01 0.00
3/20/2011 15.85 123.75 45.69 32.18 30.01 0.00
3/21/2011 15.85 123.75 45.71 32.18 30.01 0.00
3/22/2011 15.85 123.75 45.74 32.18 30.01 0.00
3/23/2011 15.85 123.75 45.76 32.18 30.01 0.00
3/24/2011 15.85 123.75 45.78 32.18 30.01 0.00
3/25/2011 15.85 123.75 45.81 32.18 30.01 0.00
3/26/2011 15.85 123.75 45.83 32.18 30.01 0.00
3/27/2011 15.85 123.75 45.85 32.18 30.01 0.00
3/28/2011 15.85 123.75 45.88 32.18 30.01 0.00
3/29/2011 15.85 123.75 45.90 32.18 30.01 0.00
3/30/2011 15.85 123.75 45.92 32.18 30.01 0.00
3/31/2011 15.85 123.75 45.94 32.18 30.01 0.00


4/1/2011 2.11 123.75 47.45 32.18 30.01 0.00
4/2/2011 2.11 123.75 47.47 32.18 30.01 0.00
4/3/2011 2.11 123.75 47.49 32.18 30.01 0.00
4/4/2011 2.11 123.75 47.51 32.18 30.01 0.00
4/5/2011 2.11 123.75 47.53 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/6/2011 2.11 123.75 47.56 32.18 30.01 0.00
4/7/2011 2.11 123.75 47.58 32.18 30.01 0.00
4/8/2011 2.11 123.75 47.60 32.18 30.01 0.00
4/9/2011 2.11 123.75 47.62 32.18 30.01 0.00


4/10/2011 2.11 123.75 47.64 32.18 30.01 0.00
4/11/2011 2.11 123.75 47.66 32.18 30.01 0.00
4/12/2011 2.11 123.75 47.68 32.18 30.01 0.00
4/13/2011 2.11 123.75 47.70 32.18 30.01 0.00
4/14/2011 2.11 123.75 47.72 32.18 30.01 0.00
4/15/2011 2.11 123.75 47.75 32.18 30.01 0.00
4/16/2011 2.11 123.75 47.77 32.18 30.01 0.00
4/17/2011 2.11 123.75 47.79 32.18 30.01 0.00
4/18/2011 2.11 123.75 47.81 32.18 30.01 0.00
4/19/2011 2.11 123.75 47.83 32.18 30.01 0.00
4/20/2011 2.11 123.75 47.85 32.18 30.01 0.00
4/21/2011 2.11 123.75 47.87 32.18 30.01 0.00
4/22/2011 2.11 123.75 47.89 32.18 30.01 0.00
4/23/2011 2.11 123.75 47.91 32.18 30.01 0.00
4/24/2011 2.11 123.75 47.94 32.18 30.01 0.00
4/25/2011 2.11 123.75 47.96 32.18 30.01 0.00
4/26/2011 2.11 123.75 47.98 32.18 30.01 0.00
4/27/2011 2.11 123.75 48.00 32.18 30.01 0.00
4/28/2011 2.11 123.75 48.02 32.18 30.01 0.00
4/29/2011 2.11 123.75 48.04 32.18 30.01 0.00
4/30/2011 2.11 123.75 48.06 32.18 30.01 0.00


5/1/2011 3.80 123.75 55.60 32.18 30.01 0.00
5/2/2011 3.80 123.75 55.62 32.18 30.01 0.00
5/3/2011 3.80 123.75 55.64 32.18 30.01 0.00
5/4/2011 3.80 123.75 55.67 32.18 30.01 0.00
5/5/2011 3.80 123.75 55.69 32.18 30.01 0.00
5/6/2011 3.80 123.75 55.71 32.18 30.01 0.00
5/7/2011 3.80 123.75 55.74 32.18 30.01 0.00
5/8/2011 3.80 123.75 55.76 32.18 30.01 0.00
5/9/2011 3.80 123.75 55.78 32.18 30.01 0.00


5/10/2011 3.80 123.75 55.81 32.18 30.01 0.00
5/11/2011 3.80 123.75 55.83 32.18 30.01 0.00
5/12/2011 3.80 123.75 55.85 32.18 30.01 0.00
5/13/2011 3.80 123.75 55.88 32.18 30.01 0.00
5/14/2011 3.80 123.75 55.90 32.18 30.01 0.00
5/15/2011 3.80 123.75 55.92 32.18 30.01 0.00
5/16/2011 3.80 123.75 55.95 32.18 30.01 0.00
5/17/2011 3.80 123.75 55.97 32.18 30.01 0.00
5/18/2011 3.80 123.75 55.99 32.18 30.01 0.00
5/19/2011 3.80 123.75 56.02 32.18 30.01 0.00
5/20/2011 3.80 123.75 56.04 32.18 30.01 0.00
5/21/2011 3.80 123.75 56.06 32.18 30.01 0.00
5/22/2011 3.80 123.75 56.09 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


5/23/2011 3.80 123.75 56.11 32.18 30.01 0.00
5/24/2011 3.80 123.75 56.13 32.18 30.01 0.00
5/25/2011 3.80 123.75 56.16 32.18 30.01 0.00
5/26/2011 3.80 123.75 56.18 32.18 30.01 0.00
5/27/2011 3.80 123.75 56.20 32.18 30.01 0.00
5/28/2011 3.80 123.75 56.23 32.18 30.01 0.00
5/29/2011 3.80 123.75 56.25 32.18 30.01 0.00
5/30/2011 3.80 123.75 56.27 32.18 30.01 0.00
5/31/2011 3.80 123.75 56.30 32.18 30.01 0.00


6/1/2011 5.28 123.75 77.63 32.18 30.01 0.00
6/2/2011 5.28 123.75 77.66 32.18 30.01 0.00
6/3/2011 5.28 123.75 77.69 32.18 30.01 0.00
6/4/2011 5.28 123.75 77.71 32.18 30.01 0.00
6/5/2011 5.28 123.75 77.74 32.18 30.01 0.00
6/6/2011 5.28 123.75 77.77 32.18 30.01 0.00
6/7/2011 5.28 123.75 77.80 32.18 30.01 0.00
6/8/2011 5.28 123.75 77.83 32.18 30.01 0.00
6/9/2011 5.28 123.75 77.85 32.18 30.01 0.00


6/10/2011 5.28 123.75 77.88 32.18 30.01 0.00
6/11/2011 5.28 123.75 77.91 32.18 30.01 0.00
6/12/2011 5.28 123.75 77.94 32.18 30.01 0.00
6/13/2011 5.28 123.75 77.96 32.18 30.01 0.00
6/14/2011 5.28 123.75 77.99 32.18 30.01 0.00
6/15/2011 5.28 123.75 78.02 32.18 30.01 0.00
6/16/2011 5.28 123.75 78.05 32.18 30.01 0.00
6/17/2011 5.28 123.75 78.08 32.18 30.01 0.00
6/18/2011 5.28 123.75 78.10 32.18 30.01 0.00
6/19/2011 5.28 123.75 78.13 32.18 30.01 0.00
6/20/2011 5.28 123.75 78.16 32.18 30.01 0.00
6/21/2011 5.28 123.75 78.19 32.18 30.01 0.00
6/22/2011 5.28 123.75 78.21 32.18 30.01 0.00
6/23/2011 5.28 123.75 78.24 32.18 30.01 0.00
6/24/2011 5.28 123.75 78.27 32.18 30.01 0.00
6/25/2011 5.28 123.75 78.30 32.18 30.01 0.00
6/26/2011 5.28 123.75 78.33 32.18 30.01 0.00
6/27/2011 5.28 123.75 78.35 32.18 30.01 0.00
6/28/2011 5.28 123.75 78.38 32.18 30.01 0.00
6/29/2011 5.28 123.75 78.41 32.18 30.01 0.00
6/30/2011 5.28 123.75 78.44 32.18 30.01 0.00


7/1/2011 6.98 123.75 120.00 32.18 30.01 0.00
7/2/2011 6.98 123.75 120.03 32.18 30.01 0.00
7/3/2011 6.98 123.75 120.06 32.18 30.01 0.00
7/4/2011 6.98 123.75 120.09 32.18 30.01 0.00
7/5/2011 6.98 123.75 120.12 32.18 30.01 0.00
7/6/2011 6.98 123.75 120.15 32.18 30.01 0.00
7/7/2011 6.98 123.75 120.18 32.18 30.01 0.00
7/8/2011 6.98 123.75 120.21 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/9/2011 6.98 123.75 120.24 32.18 30.01 0.00
7/10/2011 6.98 123.75 120.27 32.18 30.01 0.00
7/11/2011 6.98 123.75 120.30 32.18 30.01 0.00
7/12/2011 6.98 123.75 120.33 32.18 30.01 0.00
7/13/2011 6.98 123.75 120.35 32.18 30.01 0.00
7/14/2011 6.98 123.75 120.38 32.18 30.01 0.00
7/15/2011 6.98 123.75 120.41 32.18 30.01 0.00
7/16/2011 6.98 123.75 120.43 32.18 30.01 0.00
7/17/2011 6.98 123.75 120.45 32.18 30.01 0.00
7/18/2011 6.98 123.75 120.47 32.18 30.01 0.00
7/19/2011 6.98 123.75 120.50 32.18 30.01 0.00
7/20/2011 6.98 123.75 120.52 32.18 30.01 0.00
7/21/2011 6.98 123.75 120.54 32.18 30.01 0.00
7/22/2011 6.98 123.75 120.56 32.18 30.01 0.00
7/23/2011 6.98 123.75 120.58 32.18 30.01 0.00
7/24/2011 6.98 123.75 120.60 32.18 30.01 0.00
7/25/2011 6.98 123.75 120.62 32.18 30.01 0.00
7/26/2011 6.98 123.75 120.64 32.18 30.01 0.00
7/27/2011 6.98 123.75 120.66 32.18 30.01 0.00
7/28/2011 6.98 123.75 120.68 32.18 30.01 0.00
7/29/2011 6.98 123.75 120.70 32.18 30.01 0.00
7/30/2011 6.98 123.75 120.72 32.18 30.01 0.00
7/31/2011 6.98 123.75 120.74 32.18 30.01 0.00


8/1/2011 23.68 123.75 148.63 32.18 30.01 0.00
8/2/2011 23.68 123.75 148.65 32.18 30.01 0.00
8/3/2011 23.68 123.75 148.68 32.18 30.01 0.00
8/4/2011 23.68 123.75 148.70 32.18 30.01 0.00
8/5/2011 23.68 123.75 148.73 32.18 30.01 0.00
8/6/2011 23.68 123.75 148.76 32.18 30.01 0.00
8/7/2011 23.68 123.75 148.78 32.18 30.01 0.00
8/8/2011 23.68 123.75 148.81 32.18 30.01 0.00
8/9/2011 23.68 123.75 148.83 32.18 30.01 0.00


8/10/2011 23.68 123.75 148.86 32.18 30.01 0.00
8/11/2011 23.68 123.75 148.88 32.18 30.01 0.00
8/12/2011 23.68 123.75 148.91 32.18 30.01 0.00
8/13/2011 23.68 123.75 148.93 32.18 30.01 0.00
8/14/2011 23.68 123.75 148.96 32.18 30.01 0.00
8/15/2011 23.68 123.75 148.99 32.18 30.01 0.00
8/16/2011 23.68 123.75 149.01 32.18 30.01 0.00
8/17/2011 23.68 123.75 149.04 32.18 30.01 0.00
8/18/2011 23.68 123.75 149.06 32.18 30.01 0.00
8/19/2011 23.68 123.75 149.09 32.18 30.01 0.00
8/20/2011 23.68 123.75 149.11 32.18 30.01 0.00
8/21/2011 23.68 123.75 149.14 32.18 30.01 0.00
8/22/2011 23.68 123.75 149.16 32.18 30.01 0.00
8/23/2011 23.68 123.75 149.19 32.18 30.01 0.00
8/24/2011 23.68 123.75 149.21 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


8/25/2011 23.68 123.75 149.24 32.18 30.01 0.00
8/26/2011 23.68 123.75 149.26 32.18 30.01 0.00
8/27/2011 23.68 123.75 149.29 32.18 30.01 0.00
8/28/2011 23.68 123.75 149.32 32.18 30.01 0.00
8/29/2011 23.68 123.75 149.34 32.18 30.01 0.00
8/30/2011 23.68 123.75 149.37 32.18 30.01 0.00
8/31/2011 23.68 123.75 149.39 32.18 30.01 0.00


9/1/2011 24.52 123.75 149.42 32.18 30.01 0.00
9/2/2011 24.52 123.75 149.44 32.18 30.01 0.00
9/3/2011 24.52 123.75 149.47 32.18 30.01 0.00
9/4/2011 24.52 123.75 149.49 32.18 30.01 0.00
9/5/2011 24.52 123.75 149.52 32.18 30.01 0.00
9/6/2011 24.52 123.75 149.55 32.18 30.01 0.00
9/7/2011 24.52 123.75 149.57 32.18 30.01 0.00
9/8/2011 24.52 123.75 149.60 32.18 30.01 0.00
9/9/2011 24.52 123.75 149.62 32.18 30.01 0.00


9/10/2011 24.52 123.75 149.65 32.18 30.01 0.00
9/11/2011 24.52 123.75 149.67 32.18 30.01 0.00
9/12/2011 24.52 123.75 149.70 32.18 30.01 0.00
9/13/2011 24.52 123.75 149.73 32.18 30.01 0.00
9/14/2011 24.52 123.75 149.75 32.18 30.01 0.00
9/15/2011 24.52 123.75 149.78 32.18 30.01 0.00
9/16/2011 24.52 123.75 149.80 32.18 30.01 0.00
9/17/2011 24.52 123.75 149.83 32.18 30.01 0.00
9/18/2011 24.52 123.75 149.85 32.18 30.01 0.00
9/19/2011 24.52 123.75 149.88 32.18 30.01 0.00
9/20/2011 24.52 123.75 149.90 32.18 30.01 0.00
9/21/2011 24.52 123.75 149.93 32.18 30.01 0.00
9/22/2011 24.52 123.75 149.96 32.18 30.01 0.00
9/23/2011 24.52 123.75 149.98 32.18 30.01 0.00
9/24/2011 24.52 123.75 150.01 32.18 30.01 0.00
9/25/2011 24.52 123.75 150.03 32.18 30.01 0.00
9/26/2011 24.52 123.75 150.06 32.18 30.01 0.00
9/27/2011 24.52 123.75 150.08 32.18 30.01 0.00
9/28/2011 24.52 123.75 150.11 32.18 30.01 0.00
9/29/2011 24.52 123.75 150.13 32.18 30.01 0.00
9/30/2011 24.52 123.75 150.16 32.18 30.01 0.00
10/1/2011 20.72 123.75 126.72 32.18 30.01 0.00
10/2/2011 20.72 123.75 126.75 32.18 30.01 0.00
10/3/2011 20.72 123.75 126.77 32.18 30.01 0.00
10/4/2011 20.72 123.75 126.80 32.18 30.01 0.00
10/5/2011 20.72 123.75 126.82 32.18 30.01 0.00
10/6/2011 20.72 123.75 126.85 32.18 30.01 0.00
10/7/2011 20.72 123.75 126.87 32.18 30.01 0.00
10/8/2011 20.72 123.75 126.90 32.18 30.01 0.00
10/9/2011 20.72 123.75 126.92 32.18 30.01 0.00


10/10/2011 20.72 123.75 126.95 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/11/2011 20.72 123.75 126.98 32.18 30.01 0.00
10/12/2011 20.72 123.75 127.00 32.18 30.01 0.00
10/13/2011 20.72 123.75 127.03 32.18 30.01 0.00
10/14/2011 20.72 123.75 127.05 32.18 30.01 0.00
10/15/2011 20.72 123.75 127.08 32.18 30.01 0.00
10/16/2011 20.72 123.75 127.10 32.18 30.01 0.00
10/17/2011 20.72 123.75 127.13 32.18 30.01 0.00
10/18/2011 20.72 123.75 127.16 32.18 30.01 0.00
10/19/2011 20.72 123.75 127.18 32.18 30.01 0.00
10/20/2011 20.72 123.75 127.21 32.18 30.01 0.00
10/21/2011 20.72 123.75 127.23 32.18 30.01 0.00
10/22/2011 20.72 123.75 127.26 32.18 30.01 0.00
10/23/2011 20.72 123.75 127.28 32.18 30.01 0.00
10/24/2011 20.72 123.75 127.31 32.18 30.01 0.00
10/25/2011 20.72 123.75 127.33 32.18 30.01 0.00
10/26/2011 20.72 123.75 127.36 32.18 30.01 0.00
10/27/2011 20.72 123.75 127.39 32.18 30.01 0.00
10/28/2011 20.72 123.75 127.41 32.18 30.01 0.00
10/29/2011 20.72 123.75 127.44 32.18 30.01 0.00
10/30/2011 20.72 123.75 127.46 32.18 30.01 0.00
10/31/2011 20.72 123.75 127.49 32.18 30.01 0.00


11/1/2011 12.90 123.75 88.16 32.18 30.01 0.00
11/2/2011 12.90 123.75 88.18 32.18 30.01 0.00
11/3/2011 12.90 123.75 88.20 32.18 30.01 0.00
11/4/2011 12.90 123.75 88.22 32.18 30.01 0.00
11/5/2011 12.90 123.75 88.24 32.18 30.01 0.00
11/6/2011 12.90 123.75 88.27 32.18 30.01 0.00
11/7/2011 12.90 123.75 88.29 32.18 30.01 0.00
11/8/2011 12.90 123.75 88.31 32.18 30.01 0.00
11/9/2011 12.90 123.75 88.33 32.18 30.01 0.00


11/10/2011 12.90 123.75 88.35 32.18 30.01 0.00
11/11/2011 12.90 123.75 88.37 32.18 30.01 0.00
11/12/2011 12.90 123.75 88.39 32.18 30.01 0.00
11/13/2011 12.90 123.75 88.41 32.18 30.01 0.00
11/14/2011 12.90 123.75 88.44 32.18 30.01 0.00
11/15/2011 12.90 123.75 88.46 32.18 30.01 0.00
11/16/2011 12.90 123.75 88.48 32.18 30.01 0.00
11/17/2011 12.90 123.75 88.50 32.18 30.01 0.00
11/18/2011 12.90 123.75 88.52 32.18 30.01 0.00
11/19/2011 12.90 123.75 88.54 32.18 30.01 0.00
11/20/2011 12.90 123.75 88.56 32.18 30.01 0.00
11/21/2011 12.90 123.75 88.59 32.18 30.01 0.00
11/22/2011 12.90 123.75 88.61 32.18 30.01 0.00
11/23/2011 12.90 123.75 88.63 32.18 30.01 0.00
11/24/2011 12.90 123.75 88.65 32.18 30.01 0.00
11/25/2011 12.90 123.75 88.67 32.18 30.01 0.00
11/26/2011 12.90 123.75 88.69 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


11/27/2011 12.90 123.75 88.71 32.18 30.01 0.00
11/28/2011 12.90 123.75 88.74 32.18 30.01 0.00
11/29/2011 12.90 123.75 88.76 32.18 30.01 0.00
11/30/2011 12.90 123.75 88.78 32.18 30.01 0.00


12/1/2011 7.82 123.75 58.67 32.18 30.01 0.00
12/2/2011 7.82 123.75 58.69 32.18 30.01 0.00
12/3/2011 7.82 123.75 58.70 32.18 30.01 0.00
12/4/2011 7.82 123.75 58.72 32.18 30.01 0.00
12/5/2011 7.82 123.75 58.74 32.18 30.01 0.00
12/6/2011 7.82 123.75 58.75 32.18 30.01 0.00
12/7/2011 7.82 123.75 58.77 32.18 30.01 0.00
12/8/2011 7.82 123.75 58.79 32.18 30.01 0.00
12/9/2011 7.82 123.75 58.80 32.18 30.01 0.00


12/10/2011 7.82 123.75 58.82 32.18 30.01 0.00
12/11/2011 7.82 123.75 58.84 32.18 30.01 0.00
12/12/2011 7.82 123.75 58.85 32.18 30.01 0.00
12/13/2011 7.82 123.75 58.87 32.18 30.01 0.00
12/14/2011 7.82 123.75 58.89 32.18 30.01 0.00
12/15/2011 7.82 123.75 58.90 32.18 30.01 0.00
12/16/2011 7.82 123.75 58.92 32.18 30.01 0.00
12/17/2011 7.82 123.75 58.94 32.18 30.01 0.00
12/18/2011 7.82 123.75 58.95 32.18 30.01 0.00
12/19/2011 7.82 123.75 58.97 32.18 30.01 0.00
12/20/2011 7.82 123.75 58.99 32.18 30.01 0.00
12/21/2011 7.82 123.75 59.00 32.18 30.01 0.00
12/22/2011 7.82 123.75 59.02 32.18 30.01 0.00
12/23/2011 7.82 123.75 59.04 32.18 30.01 0.00
12/24/2011 7.82 123.75 59.05 32.18 30.01 0.00
12/25/2011 7.82 123.75 59.07 32.18 30.01 0.00
12/26/2011 7.82 123.75 59.09 32.18 30.01 0.00
12/27/2011 7.82 123.75 59.10 32.18 30.01 0.00
12/28/2011 7.82 123.75 59.12 32.18 30.01 0.00
12/29/2011 7.82 123.75 59.14 32.18 30.01 0.00
12/30/2011 7.82 123.75 59.15 32.18 30.01 0.00
12/31/2011 7.82 123.75 59.17 32.18 30.01 0.00


1/1/2012 9.94 123.75 49.59 32.18 30.01 0.00
1/2/2012 9.94 123.75 49.60 32.18 30.01 0.00
1/3/2012 9.94 123.75 49.62 32.18 30.01 0.00
1/4/2012 9.94 123.75 49.63 32.18 30.01 0.00
1/5/2012 9.94 123.75 49.65 32.18 30.01 0.00
1/6/2012 9.94 123.75 49.66 32.18 30.01 0.00
1/7/2012 9.94 123.75 49.68 32.18 30.01 0.00
1/8/2012 9.94 123.75 49.69 32.18 30.01 0.00
1/9/2012 9.94 123.75 49.71 32.18 30.01 0.00


1/10/2012 9.94 123.75 49.72 32.18 30.01 0.00
1/11/2012 9.94 123.75 49.74 32.18 30.01 0.00
1/12/2012 9.94 123.75 49.75 32.18 30.01 0.00


21 of 31







Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/13/2012 9.94 123.75 49.77 32.18 30.01 0.00
1/14/2012 9.94 123.75 49.78 32.18 30.01 0.00
1/15/2012 9.94 123.75 49.80 32.18 30.01 0.00
1/16/2012 9.94 123.75 49.81 32.18 30.01 0.00
1/17/2012 9.94 123.75 49.83 32.18 30.01 0.00
1/18/2012 9.94 123.75 49.84 32.18 30.01 0.00
1/19/2012 9.94 123.75 49.86 32.18 30.01 0.00
1/20/2012 9.94 123.75 49.87 32.18 30.01 0.00
1/21/2012 9.94 123.75 49.89 32.18 30.01 0.00
1/22/2012 9.94 123.75 49.90 32.18 30.01 0.00
1/23/2012 9.94 123.75 49.92 32.18 30.01 0.00
1/24/2012 9.94 123.75 49.93 32.18 30.01 0.00
1/25/2012 9.94 123.75 49.95 32.18 30.01 0.00
1/26/2012 9.94 123.75 49.96 32.18 30.01 0.00
1/27/2012 9.94 123.75 49.98 32.18 30.01 0.00
1/28/2012 9.94 123.75 49.99 32.18 30.01 0.00
1/29/2012 9.94 123.75 50.01 32.18 30.01 0.00
1/30/2012 9.94 123.75 50.02 32.18 30.01 0.00
1/31/2012 9.94 123.75 50.04 32.18 30.01 0.00


2/1/2012 8.88 123.75 46.82 32.18 30.01 0.00
2/2/2012 8.88 123.75 46.84 32.18 30.01 0.00
2/3/2012 8.88 123.75 46.85 32.18 30.01 0.00
2/4/2012 8.88 123.75 46.87 32.18 30.01 0.00
2/5/2012 8.88 123.75 46.88 32.18 30.01 0.00
2/6/2012 8.88 123.75 46.89 32.18 30.01 0.00
2/7/2012 8.88 123.75 46.91 32.18 30.01 0.00
2/8/2012 8.88 123.75 46.92 32.18 30.01 0.00
2/9/2012 8.88 123.75 46.94 32.18 30.01 0.00


2/10/2012 8.88 123.75 46.95 32.18 30.01 0.00
2/11/2012 8.88 123.75 46.96 32.18 30.01 0.00
2/12/2012 8.88 123.75 46.98 32.18 30.01 0.00
2/13/2012 8.88 123.75 46.99 32.18 30.01 0.00
2/14/2012 8.88 123.75 47.01 32.18 30.01 0.00
2/15/2012 8.88 123.75 47.02 32.18 30.01 0.00
2/16/2012 8.88 123.75 47.04 32.18 30.01 0.00
2/17/2012 8.88 123.75 47.05 32.18 30.01 0.00
2/18/2012 8.88 123.75 47.06 32.18 30.01 0.00
2/19/2012 8.88 123.75 47.08 32.18 30.01 0.00
2/20/2012 8.88 123.75 47.09 32.18 30.01 0.00
2/21/2012 8.88 123.75 47.11 32.18 30.01 0.00
2/22/2012 8.88 123.75 47.12 32.18 30.01 0.00
2/23/2012 8.88 123.75 47.13 32.18 30.01 0.00
2/24/2012 8.88 123.75 47.15 32.18 30.01 0.00
2/25/2012 8.88 123.75 47.16 32.18 30.01 0.00
2/26/2012 8.88 123.75 47.18 32.18 30.01 0.00
2/27/2012 8.88 123.75 47.19 32.18 30.01 0.00
2/28/2012 8.88 123.75 47.21 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


2/29/2012 8.88 123.75 47.22 32.18 30.01 0.00
3/1/2012 15.85 123.75 50.49 32.18 30.01 0.00
3/2/2012 15.85 123.75 50.51 32.18 30.01 0.00
3/3/2012 15.85 123.75 50.52 32.18 30.01 0.00
3/4/2012 15.85 123.75 50.54 32.18 30.01 0.00
3/5/2012 15.85 123.75 50.55 32.18 30.01 0.00
3/6/2012 15.85 123.75 50.57 32.18 30.01 0.00
3/7/2012 15.85 123.75 50.58 32.18 30.01 0.00
3/8/2012 15.85 123.75 50.60 32.18 30.01 0.00
3/9/2012 15.85 123.75 50.62 32.18 30.01 0.00


3/10/2012 15.85 123.75 50.63 32.18 30.01 0.00
3/11/2012 15.85 123.75 50.65 32.18 30.01 0.00
3/12/2012 15.85 123.75 50.66 32.18 30.01 0.00
3/13/2012 15.85 123.75 50.68 32.18 30.01 0.00
3/14/2012 15.85 123.75 50.69 32.18 30.01 0.00
3/15/2012 15.85 123.75 50.71 32.18 30.01 0.00
3/16/2012 15.85 123.75 50.73 32.18 30.01 0.00
3/17/2012 15.85 123.75 50.74 32.18 30.01 0.00
3/18/2012 15.85 123.75 50.76 32.18 30.01 0.00
3/19/2012 15.85 123.75 50.77 32.18 30.01 0.00
3/20/2012 15.85 123.75 50.79 32.18 30.01 0.00
3/21/2012 15.85 123.75 50.80 32.18 30.01 0.00
3/22/2012 15.85 123.75 50.82 32.18 30.01 0.00
3/23/2012 15.85 123.75 50.84 32.18 30.01 0.00
3/24/2012 15.85 123.75 50.85 32.18 30.01 0.00
3/25/2012 15.85 123.75 50.87 32.18 30.01 0.00
3/26/2012 15.85 123.75 50.88 32.18 30.01 0.00
3/27/2012 15.85 123.75 50.90 32.18 30.01 0.00
3/28/2012 15.85 123.75 50.91 32.18 30.01 0.00
3/29/2012 15.85 123.75 50.93 32.18 30.01 0.00
3/30/2012 15.85 123.75 50.94 32.18 30.01 0.00
3/31/2012 15.85 123.75 50.96 32.18 30.01 0.00


4/1/2012 2.11 123.75 52.62 32.18 30.01 0.00
4/2/2012 2.11 123.75 52.63 32.18 30.01 0.00
4/3/2012 2.11 123.75 52.65 32.18 30.01 0.00
4/4/2012 2.11 123.75 52.66 32.18 30.01 0.00
4/5/2012 2.11 123.75 52.68 32.18 30.01 0.00
4/6/2012 2.11 123.75 52.69 32.18 30.01 0.00
4/7/2012 2.11 123.75 52.71 32.18 30.01 0.00
4/8/2012 2.11 123.75 52.72 32.18 30.01 0.00
4/9/2012 2.11 123.75 52.73 32.18 30.01 0.00


4/10/2012 2.11 123.75 52.75 32.18 30.01 0.00
4/11/2012 2.11 123.75 52.76 32.18 30.01 0.00
4/12/2012 2.11 123.75 52.78 32.18 30.01 0.00
4/13/2012 2.11 123.75 52.79 32.18 30.01 0.00
4/14/2012 2.11 123.75 52.81 32.18 30.01 0.00
4/15/2012 2.11 123.75 52.82 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


4/16/2012 2.11 123.75 52.83 32.18 30.01 0.00
4/17/2012 2.11 123.75 52.85 32.18 30.01 0.00
4/18/2012 2.11 123.75 52.86 32.18 30.01 0.00
4/19/2012 2.11 123.75 52.88 32.18 30.01 0.00
4/20/2012 2.11 123.75 52.89 32.18 30.01 0.00
4/21/2012 2.11 123.75 52.91 32.18 30.01 0.00
4/22/2012 2.11 123.75 52.92 32.18 30.01 0.00
4/23/2012 2.11 123.75 52.93 32.18 30.01 0.00
4/24/2012 2.11 123.75 52.95 32.18 30.01 0.00
4/25/2012 2.11 123.75 52.96 32.18 30.01 0.00
4/26/2012 2.11 123.75 52.98 32.18 30.01 0.00
4/27/2012 2.11 123.75 52.99 32.18 30.01 0.00
4/28/2012 2.11 123.75 53.01 32.18 30.01 0.00
4/29/2012 2.11 123.75 53.02 32.18 30.01 0.00
4/30/2012 2.11 123.75 53.03 32.18 30.01 0.00


5/1/2012 3.80 123.75 61.34 32.18 30.01 0.00
5/2/2012 3.80 123.75 61.35 32.18 30.01 0.00
5/3/2012 3.80 123.75 61.37 32.18 30.01 0.00
5/4/2012 3.80 123.75 61.38 32.18 30.01 0.00
5/5/2012 3.80 123.75 61.40 32.18 30.01 0.00
5/6/2012 3.80 123.75 61.42 32.18 30.01 0.00
5/7/2012 3.80 123.75 61.43 32.18 30.01 0.00
5/8/2012 3.80 123.75 61.45 32.18 30.01 0.00
5/9/2012 3.80 123.75 61.46 32.18 30.01 0.00


5/10/2012 3.80 123.75 61.48 32.18 30.01 0.00
5/11/2012 3.80 123.75 61.49 32.18 30.01 0.00
5/12/2012 3.80 123.75 61.51 32.18 30.01 0.00
5/13/2012 3.80 123.75 61.53 32.18 30.01 0.00
5/14/2012 3.80 123.75 61.54 32.18 30.01 0.00
5/15/2012 3.80 123.75 61.56 32.18 30.01 0.00
5/16/2012 3.80 123.75 61.57 32.18 30.01 0.00
5/17/2012 3.80 123.75 61.59 32.18 30.01 0.00
5/18/2012 3.80 123.75 61.61 32.18 30.01 0.00
5/19/2012 3.80 123.75 61.62 32.18 30.01 0.00
5/20/2012 3.80 123.75 61.64 32.18 30.01 0.00
5/21/2012 3.80 123.75 61.65 32.18 30.01 0.00
5/22/2012 3.80 123.75 61.67 32.18 30.01 0.00
5/23/2012 3.80 123.75 61.68 32.18 30.01 0.00
5/24/2012 3.80 123.75 61.70 32.18 30.01 0.00
5/25/2012 3.80 123.75 61.72 32.18 30.01 0.00
5/26/2012 3.80 123.75 61.73 32.18 30.01 0.00
5/27/2012 3.80 123.75 61.75 32.18 30.01 0.00
5/28/2012 3.80 123.75 61.76 32.18 30.01 0.00
5/29/2012 3.80 123.75 61.78 32.18 30.01 0.00
5/30/2012 3.80 123.75 61.79 32.18 30.01 0.00
5/31/2012 3.80 123.75 61.81 32.18 30.01 0.00


6/1/2012 5.28 123.75 85.22 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


6/2/2012 5.28 123.75 85.24 32.18 30.01 0.00
6/3/2012 5.28 123.75 85.26 32.18 30.01 0.00
6/4/2012 5.28 123.75 85.27 32.18 30.01 0.00
6/5/2012 5.28 123.75 85.29 32.18 30.01 0.00
6/6/2012 5.28 123.75 85.31 32.18 30.01 0.00
6/7/2012 5.28 123.75 85.33 32.18 30.01 0.00
6/8/2012 5.28 123.75 85.35 32.18 30.01 0.00
6/9/2012 5.28 123.75 85.37 32.18 30.01 0.00


6/10/2012 5.28 123.75 85.38 32.18 30.01 0.00
6/11/2012 5.28 123.75 85.40 32.18 30.01 0.00
6/12/2012 5.28 123.75 85.42 32.18 30.01 0.00
6/13/2012 5.28 123.75 85.44 32.18 30.01 0.00
6/14/2012 5.28 123.75 85.46 32.18 30.01 0.00
6/15/2012 5.28 123.75 85.48 32.18 30.01 0.00
6/16/2012 5.28 123.75 85.49 32.18 30.01 0.00
6/17/2012 5.28 123.75 85.51 32.18 30.01 0.00
6/18/2012 5.28 123.75 85.53 32.18 30.01 0.00
6/19/2012 5.28 123.75 85.55 32.18 30.01 0.00
6/20/2012 5.28 123.75 85.57 32.18 30.01 0.00
6/21/2012 5.28 123.75 85.59 32.18 30.01 0.00
6/22/2012 5.28 123.75 85.60 32.18 30.01 0.00
6/23/2012 5.28 123.75 85.62 32.18 30.01 0.00
6/24/2012 5.28 123.75 85.64 32.18 30.01 0.00
6/25/2012 5.28 123.75 85.66 32.18 30.01 0.00
6/26/2012 5.28 123.75 85.68 32.18 30.01 0.00
6/27/2012 5.28 123.75 85.70 32.18 30.01 0.00
6/28/2012 5.28 123.75 85.71 32.18 30.01 0.00
6/29/2012 5.28 123.75 85.73 32.18 30.01 0.00
6/30/2012 5.28 123.75 85.75 32.18 30.01 0.00


7/1/2012 6.98 123.75 131.18 32.18 30.01 0.00
7/2/2012 6.98 123.75 131.19 32.18 30.01 0.00
7/3/2012 6.98 123.75 131.21 32.18 30.01 0.00
7/4/2012 6.98 123.75 131.23 32.18 30.01 0.00
7/5/2012 6.98 123.75 131.25 32.18 30.01 0.00
7/6/2012 6.98 123.75 131.27 32.18 30.01 0.00
7/7/2012 6.98 123.75 131.28 32.18 30.01 0.00
7/8/2012 6.98 123.75 131.30 32.18 30.01 0.00
7/9/2012 6.98 123.75 131.32 32.18 30.01 0.00


7/10/2012 6.98 123.75 131.34 32.18 30.01 0.00
7/11/2012 6.98 123.75 131.36 32.18 30.01 0.00
7/12/2012 6.98 123.75 131.37 32.18 30.01 0.00
7/13/2012 6.98 123.75 131.39 32.18 30.01 0.00
7/14/2012 6.98 123.75 131.41 32.18 30.01 0.00
7/15/2012 6.98 123.75 131.43 32.18 30.01 0.00
7/16/2012 6.98 123.75 131.44 32.18 30.01 0.00
7/17/2012 6.98 123.75 131.46 32.18 30.01 0.00
7/18/2012 6.98 123.75 131.48 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


7/19/2012 6.98 123.75 131.50 32.18 30.01 0.00
7/20/2012 6.98 123.75 131.52 32.18 30.01 0.00
7/21/2012 6.98 123.75 131.53 32.18 30.01 0.00
7/22/2012 6.98 123.75 131.55 32.18 30.01 0.00
7/23/2012 6.98 123.75 131.57 32.18 30.01 0.00
7/24/2012 6.98 123.75 131.59 32.18 30.01 0.00
7/25/2012 6.98 123.75 131.61 32.18 30.01 0.00
7/26/2012 6.98 123.75 131.62 32.18 30.01 0.00
7/27/2012 6.98 123.75 131.64 32.18 30.01 0.00
7/28/2012 6.98 123.75 131.66 32.18 30.01 0.00
7/29/2012 6.98 123.75 131.68 32.18 30.01 0.00
7/30/2012 6.98 123.75 131.69 32.18 30.01 0.00
7/31/2012 6.98 123.75 131.71 32.18 30.01 0.00


8/1/2012 23.68 123.75 162.13 32.18 30.01 0.00
8/2/2012 23.68 123.75 162.15 32.18 30.01 0.00
8/3/2012 23.68 123.75 162.17 32.18 30.01 0.00
8/4/2012 23.68 123.75 162.19 32.18 30.01 0.00
8/5/2012 23.68 123.75 162.22 32.18 30.01 0.00
8/6/2012 23.68 123.75 162.24 32.18 30.01 0.00
8/7/2012 23.68 123.75 162.26 32.18 30.01 0.00
8/8/2012 23.68 123.75 162.28 32.18 30.01 0.00
8/9/2012 23.68 123.75 162.30 32.18 30.01 0.00


8/10/2012 23.68 123.75 162.32 32.18 30.01 0.00
8/11/2012 23.68 123.75 162.35 32.18 30.01 0.00
8/12/2012 23.68 123.75 162.37 32.18 30.01 0.00
8/13/2012 23.68 123.75 162.39 32.18 30.01 0.00
8/14/2012 23.68 123.75 162.41 32.18 30.01 0.00
8/15/2012 23.68 123.75 162.43 32.18 30.01 0.00
8/16/2012 23.68 123.75 162.45 32.18 30.01 0.00
8/17/2012 23.68 123.75 162.48 32.18 30.01 0.00
8/18/2012 23.68 123.75 162.50 32.18 30.01 0.00
8/19/2012 23.68 123.75 162.52 32.18 30.01 0.00
8/20/2012 23.68 123.75 162.54 32.18 30.01 0.00
8/21/2012 23.68 123.75 162.56 32.18 30.01 0.00
8/22/2012 23.68 123.75 162.58 32.18 30.01 0.00
8/23/2012 23.68 123.75 162.61 32.18 30.01 0.00
8/24/2012 23.68 123.75 162.63 32.18 30.01 0.00
8/25/2012 23.68 123.75 162.65 32.18 30.01 0.00
8/26/2012 23.68 123.75 162.67 32.18 30.01 0.00
8/27/2012 23.68 123.75 162.69 32.18 30.01 0.00
8/28/2012 23.68 123.75 162.71 32.18 30.01 0.00
8/29/2012 23.68 123.75 162.74 32.18 30.01 0.00
8/30/2012 23.68 123.75 162.76 32.18 30.01 0.00
8/31/2012 23.68 123.75 162.78 32.18 30.01 0.00


9/1/2012 24.52 123.75 162.80 32.18 30.01 0.00
9/2/2012 24.52 123.75 162.82 32.18 30.01 0.00
9/3/2012 24.52 123.75 162.84 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


9/4/2012 24.52 123.75 162.87 32.18 30.01 0.00
9/5/2012 24.52 123.75 162.89 32.18 30.01 0.00
9/6/2012 24.52 123.75 162.91 32.18 30.01 0.00
9/7/2012 24.52 123.75 162.93 32.18 30.01 0.00
9/8/2012 24.52 123.75 162.95 32.18 30.01 0.00
9/9/2012 24.52 123.75 162.98 32.18 30.01 0.00


9/10/2012 24.52 123.75 163.00 32.18 30.01 0.00
9/11/2012 24.52 123.75 163.02 32.18 30.01 0.00
9/12/2012 24.52 123.75 163.04 32.18 30.01 0.00
9/13/2012 24.52 123.75 163.06 32.18 30.01 0.00
9/14/2012 24.52 123.75 163.08 32.18 30.01 0.00
9/15/2012 24.52 123.75 163.11 32.18 30.01 0.00
9/16/2012 24.52 123.75 163.13 32.18 30.01 0.00
9/17/2012 24.52 123.75 163.15 32.18 30.01 0.00
9/18/2012 24.52 123.75 163.17 32.18 30.01 0.00
9/19/2012 24.52 123.75 163.19 32.18 30.01 0.00
9/20/2012 24.52 123.75 163.22 32.18 30.01 0.00
9/21/2012 24.52 123.75 163.24 32.18 30.01 0.00
9/22/2012 24.52 123.75 163.26 32.18 30.01 0.00
9/23/2012 24.52 123.75 163.28 32.18 30.01 0.00
9/24/2012 24.52 123.75 163.30 32.18 30.01 0.00
9/25/2012 24.52 123.75 163.32 32.18 30.01 0.00
9/26/2012 24.52 123.75 163.35 32.18 30.01 0.00
9/27/2012 24.52 123.75 163.37 32.18 30.01 0.00
9/28/2012 24.52 123.75 163.39 32.18 30.01 0.00
9/29/2012 24.52 123.75 163.41 32.18 30.01 0.00
9/30/2012 24.52 123.75 163.43 32.18 30.01 0.00
10/1/2012 20.72 123.75 137.92 32.18 30.01 0.00
10/2/2012 20.72 123.75 137.94 32.18 30.01 0.00
10/3/2012 20.72 123.75 137.96 32.18 30.01 0.00
10/4/2012 20.72 123.75 137.98 32.18 30.01 0.00
10/5/2012 20.72 123.75 138.01 32.18 30.01 0.00
10/6/2012 20.72 123.75 138.03 32.18 30.01 0.00
10/7/2012 20.72 123.75 138.05 32.18 30.01 0.00
10/8/2012 20.72 123.75 138.08 32.18 30.01 0.00
10/9/2012 20.72 123.75 138.10 32.18 30.01 0.00


10/10/2012 20.72 123.75 138.12 32.18 30.01 0.00
10/11/2012 20.72 123.75 138.15 32.18 30.01 0.00
10/12/2012 20.72 123.75 138.17 32.18 30.01 0.00
10/13/2012 20.72 123.75 138.19 32.18 30.01 0.00
10/14/2012 20.72 123.75 138.21 32.18 30.01 0.00
10/15/2012 20.72 123.75 138.24 32.18 30.01 0.00
10/16/2012 20.72 123.75 138.26 32.18 30.01 0.00
10/17/2012 20.72 123.75 138.28 32.18 30.01 0.00
10/18/2012 20.72 123.75 138.31 32.18 30.01 0.00
10/19/2012 20.72 123.75 138.33 32.18 30.01 0.00
10/20/2012 20.72 123.75 138.35 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


10/21/2012 20.72 123.75 138.37 32.18 30.01 0.00
10/22/2012 20.72 123.75 138.40 32.18 30.01 0.00
10/23/2012 20.72 123.75 138.42 32.18 30.01 0.00
10/24/2012 20.72 123.75 138.44 32.18 30.01 0.00
10/25/2012 20.72 123.75 138.47 32.18 30.01 0.00
10/26/2012 20.72 123.75 138.49 32.18 30.01 0.00
10/27/2012 20.72 123.75 138.51 32.18 30.01 0.00
10/28/2012 20.72 123.75 138.54 32.18 30.01 0.00
10/29/2012 20.72 123.75 138.56 32.18 30.01 0.00
10/30/2012 20.72 123.75 138.58 32.18 30.01 0.00
10/31/2012 20.72 123.75 138.60 32.18 30.01 0.00


11/1/2012 12.90 123.75 95.84 32.18 30.01 0.00
11/2/2012 12.90 123.75 95.86 32.18 30.01 0.00
11/3/2012 12.90 123.75 95.88 32.18 30.01 0.00
11/4/2012 12.90 123.75 95.90 32.18 30.01 0.00
11/5/2012 12.90 123.75 95.92 32.18 30.01 0.00
11/6/2012 12.90 123.75 95.94 32.18 30.01 0.00
11/7/2012 12.90 123.75 95.96 32.18 30.01 0.00
11/8/2012 12.90 123.75 95.98 32.18 30.01 0.00
11/9/2012 12.90 123.75 96.00 32.18 30.01 0.00


11/10/2012 12.90 123.75 96.02 32.18 30.01 0.00
11/11/2012 12.90 123.75 96.04 32.18 30.01 0.00
11/12/2012 12.90 123.75 96.06 32.18 30.01 0.00
11/13/2012 12.90 123.75 96.08 32.18 30.01 0.00
11/14/2012 12.90 123.75 96.10 32.18 30.01 0.00
11/15/2012 12.90 123.75 96.12 32.18 30.01 0.00
11/16/2012 12.90 123.75 96.14 32.18 30.01 0.00
11/17/2012 12.90 123.75 96.16 32.18 30.01 0.00
11/18/2012 12.90 123.75 96.18 32.18 30.01 0.00
11/19/2012 12.90 123.75 96.20 32.18 30.01 0.00
11/20/2012 12.90 123.75 96.22 32.18 30.01 0.00
11/21/2012 12.90 123.75 96.24 32.18 30.01 0.00
11/22/2012 12.90 123.75 96.26 32.18 30.01 0.00
11/23/2012 12.90 123.75 96.28 32.18 30.01 0.00
11/24/2012 12.90 123.75 96.30 32.18 30.01 0.00
11/25/2012 12.90 123.75 96.32 32.18 30.01 0.00
11/26/2012 12.90 123.75 96.34 32.18 30.01 0.00
11/27/2012 12.90 123.75 96.36 32.18 30.01 0.00
11/28/2012 12.90 123.75 96.38 32.18 30.01 0.00
11/29/2012 12.90 123.75 96.39 32.18 30.01 0.00
11/30/2012 12.90 123.75 96.41 32.18 30.01 0.00


12/1/2012 7.82 123.75 63.71 32.18 30.01 0.00
12/2/2012 7.82 123.75 63.72 32.18 30.01 0.00
12/3/2012 7.82 123.75 63.73 32.18 30.01 0.00
12/4/2012 7.82 123.75 63.75 32.18 30.01 0.00
12/5/2012 7.82 123.75 63.76 32.18 30.01 0.00
12/6/2012 7.82 123.75 63.77 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


12/7/2012 7.82 123.75 63.78 32.18 30.01 0.00
12/8/2012 7.82 123.75 63.79 32.18 30.01 0.00
12/9/2012 7.82 123.75 63.81 32.18 30.01 0.00


12/10/2012 7.82 123.75 63.82 32.18 30.01 0.00
12/11/2012 7.82 123.75 63.83 32.18 30.01 0.00
12/12/2012 7.82 123.75 63.84 32.18 30.01 0.00
12/13/2012 7.82 123.75 63.86 32.18 30.01 0.00
12/14/2012 7.82 123.75 63.87 32.18 30.01 0.00
12/15/2012 7.82 123.75 63.88 32.18 30.01 0.00
12/16/2012 7.82 123.75 63.89 32.18 30.01 0.00
12/17/2012 7.82 123.75 63.91 32.18 30.01 0.00
12/18/2012 7.82 123.75 63.92 32.18 30.01 0.00
12/19/2012 7.82 123.75 63.93 32.18 30.01 0.00
12/20/2012 7.82 123.75 63.94 32.18 30.01 0.00
12/21/2012 7.82 123.75 63.96 32.18 30.01 0.00
12/22/2012 7.82 123.75 63.97 32.18 30.01 0.00
12/23/2012 7.82 123.75 63.98 32.18 30.01 0.00
12/24/2012 7.82 123.75 63.99 32.18 30.01 0.00
12/25/2012 7.82 123.75 64.01 32.18 30.01 0.00
12/26/2012 7.82 123.75 64.02 32.18 30.01 0.00
12/27/2012 7.82 123.75 64.03 32.18 30.01 0.00
12/28/2012 7.82 123.75 64.04 32.18 30.01 0.00
12/29/2012 7.82 123.75 64.06 32.18 30.01 0.00
12/30/2012 7.82 123.75 64.07 32.18 30.01 0.00
12/31/2012 7.82 123.75 64.08 32.18 30.01 0.00


1/1/2013 9.94 123.75 53.70 32.18 30.01 0.00
1/2/2013 9.94 123.75 53.71 32.18 30.01 0.00
1/3/2013 9.94 123.75 53.72 32.18 30.01 0.00
1/4/2013 9.94 123.75 53.73 32.18 30.01 0.00
1/5/2013 9.94 123.75 53.74 32.18 30.01 0.00
1/6/2013 9.94 123.75 53.76 32.18 30.01 0.00
1/7/2013 9.94 123.75 53.77 32.18 30.01 0.00
1/8/2013 9.94 123.75 53.78 32.18 30.01 0.00
1/9/2013 9.94 123.75 53.79 32.18 30.01 0.00


1/10/2013 9.94 123.75 53.80 32.18 30.01 0.00
1/11/2013 9.94 123.75 53.81 32.18 30.01 0.00
1/12/2013 9.94 123.75 53.82 32.18 30.01 0.00
1/13/2013 9.94 123.75 53.84 32.18 30.01 0.00
1/14/2013 9.94 123.75 53.85 32.18 30.01 0.00
1/15/2013 9.94 123.75 53.86 32.18 30.01 0.00
1/16/2013 9.94 123.75 53.87 32.18 30.01 0.00
1/17/2013 9.94 123.75 53.88 32.18 30.01 0.00
1/18/2013 9.94 123.75 53.89 32.18 30.01 0.00
1/19/2013 9.94 123.75 53.90 32.18 30.01 0.00
1/20/2013 9.94 123.75 53.91 32.18 30.01 0.00
1/21/2013 9.94 123.75 53.93 32.18 30.01 0.00
1/22/2013 9.94 123.75 53.94 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


1/23/2013 9.94 123.75 53.95 32.18 30.01 0.00
1/24/2013 9.94 123.75 53.96 32.18 30.01 0.00
1/25/2013 9.94 123.75 53.97 32.18 30.01 0.00
1/26/2013 9.94 123.75 53.98 32.18 30.01 0.00
1/27/2013 9.94 123.75 53.99 32.18 30.01 0.00
1/28/2013 9.94 123.75 54.00 32.18 30.01 0.00
1/29/2013 9.94 123.75 54.02 32.18 30.01 0.00
1/30/2013 9.94 123.75 54.03 32.18 30.01 0.00
1/31/2013 9.94 123.75 54.04 32.18 30.01 0.00


2/1/2013 8.88 123.75 50.56 32.18 30.01 0.00
2/2/2013 8.88 123.75 50.57 32.18 30.01 0.00
2/3/2013 8.88 123.75 50.58 32.18 30.01 0.00
2/4/2013 8.88 123.75 50.59 32.18 30.01 0.00
2/5/2013 8.88 123.75 50.61 32.18 30.01 0.00
2/6/2013 8.88 123.75 50.62 32.18 30.01 0.00
2/7/2013 8.88 123.75 50.63 32.18 30.01 0.00
2/8/2013 8.88 123.75 50.64 32.18 30.01 0.00
2/9/2013 8.88 123.75 50.65 32.18 30.01 0.00


2/10/2013 8.88 123.75 50.66 32.18 30.01 0.00
2/11/2013 8.88 123.75 50.67 32.18 30.01 0.00
2/12/2013 8.88 123.75 50.68 32.18 30.01 0.00
2/13/2013 8.88 123.75 50.69 32.18 30.01 0.00
2/14/2013 8.88 123.75 50.70 32.18 30.01 0.00
2/15/2013 8.88 123.75 50.71 32.18 30.01 0.00
2/16/2013 8.88 123.75 50.72 32.18 30.01 0.00
2/17/2013 8.88 123.75 50.73 32.18 30.01 0.00
2/18/2013 8.88 123.75 50.74 32.18 30.01 0.00
2/19/2013 8.88 123.75 50.76 32.18 30.01 0.00
2/20/2013 8.88 123.75 50.77 32.18 30.01 0.00
2/21/2013 8.88 123.75 50.78 32.18 30.01 0.00
2/22/2013 8.88 123.75 50.79 32.18 30.01 0.00
2/23/2013 8.88 123.75 50.80 32.18 30.01 0.00
2/24/2013 8.88 123.75 50.81 32.18 30.01 0.00
2/25/2013 8.88 123.75 50.82 32.18 30.01 0.00
2/26/2013 8.88 123.75 50.83 32.18 30.01 0.00
2/27/2013 8.88 123.75 50.84 32.18 30.01 0.00
2/28/2013 8.88 123.75 50.85 32.18 30.01 0.00


3/1/2013 15.85 123.75 54.37 32.18 30.01 0.00
3/2/2013 15.85 123.75 54.38 32.18 30.01 0.00
3/3/2013 15.85 123.75 54.39 32.18 30.01 0.00
3/4/2013 15.85 123.75 54.41 32.18 30.01 0.00
3/5/2013 15.85 123.75 54.42 32.18 30.01 0.00
3/6/2013 15.85 123.75 54.43 32.18 30.01 0.00
3/7/2013 15.85 123.75 54.44 32.18 30.01 0.00
3/8/2013 15.85 123.75 54.45 32.18 30.01 0.00
3/9/2013 15.85 123.75 54.46 32.18 30.01 0.00


3/10/2013 15.85 123.75 54.48 32.18 30.01 0.00
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Table 2B  Inflow and Outflow Rates for the South Cell for an Ore Production Rate of 750 
tons/day


Date
Precip 


[gal/min]


Tailings Water 
Flowrate 
[gal/min]


Evaporation 
[gal/min]


Entrained 
Water 


[gal/min]
Tailings Solids 


Flowrate [ton/hr]
Contaminated 
Soils [ton/hr]


3/11/2013 15.85 123.75 54.49 32.18 30.01 0.00
3/12/2013 15.85 123.75 54.50 32.18 30.01 0.00
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Appendix F.3.2  Shootaring Canyon Process Ponds Water Balance
South Process Pond North Process Pond North Process Pond North Process Pond South Process Pond South Process Pond


Elapsed time (yr) Volume [ft^3] Volume [ft^3] Water Elevation (ft) Remaining Freeboard (ft) Water Elevation (ft) Remaining Freeboard (ft)
0.00 0 0 4474.00 14.00 4465.00 20.00
0.08 63871 63726 4476.18 11.82 4467.51 17.49
0.17 114290 110814 4476.81 11.19 4468.44 16.56
0.25 158349 150961 4477.26 10.74 4469.06 15.94
0.33 203993 190858 4477.67 10.33 4469.70 15.30
0.42 245191 226112 4478.03 9.97 4470.23 14.77
0.50 283579 256933 4478.32 9.68 4470.69 14.31
0.58 307943 271272 4478.45 9.55 4470.99 14.01
0.67 318049 266012 4478.40 9.60 4471.11 13.89
0.75 317004 246585 4478.22 9.78 4471.10 13.90
0.83 315444 227733 4478.04 9.96 4471.08 13.92
0.92 325015 222720 4478.00 10.00 4471.19 13.81
1.00 348663 236926 4478.13 9.87 4471.48 13.52
1.08 385829 267874 4478.42 9.58 4471.92 13.08
1.17 426887 303906 4478.75 9.25 4472.38 12.62
1.25 464688 337572 4479.07 8.93 4472.79 12.21
1.33 505579 373691 4479.39 8.61 4473.24 11.76
1.42 542896 406309 4479.68 8.32 4473.65 11.35
1.50 577175 435071 4479.94 8.06 4474.03 10.97
1.58 596170 446695 4480.05 7.95 4474.22 10.78
1.67 598003 437209 4479.96 8.04 4474.24 10.76
1.75 587086 412705 4479.74 8.26 4474.13 10.87
1.83 576287 389088 4479.53 8.47 4474.02 10.98
1.92 578057 380042 4479.45 8.55 4474.04 10.96
2.00 596652 391598 4479.55 8.45 4474.23 10.77
2.08 630464 420780 4479.82 8.18 4474.57 10.43
2.17 668788 455348 4480.12 7.88 4474.96 10.04
2.25 704326 487789 4480.40 7.60 4475.31 9.69
2.33 742583 522476 4480.70 7.30 4475.70 9.30
2.42 777316 553683 4480.98 7.02 4476.05 8.95
2.50 808569 580783 4481.20 6.80 4476.34 8.66
2.58 823629 590230 4481.28 6.72 4476.48 8.52
2.67 819367 577363 4481.18 6.82 4476.44 8.56
2.75 801146 548786 4480.93 7.07 4476.27 8.73
2.83 783488 521317 4480.69 7.31 4476.11 8.89
2.92 779449 508996 4480.59 7.41 4476.07 8.93
3.00 794263 518411 4480.67 7.33 4476.21 8.79
3.08 825550 546158 4480.91 7.09 4476.50 8.50
3.17 861802 579543 4481.19 6.81 4476.84 8.16
3.25 895621 611000 4481.46 6.54 4477.15 7.85
3.33 931879 644538 4481.74 6.26 4477.49 7.51
3.42 964654 674614 4481.99 6.01 4477.80 7.20
3.50 993608 700382 4482.20 5.80 4478.06 6.94
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Appendix F.3.2  Shootaring Canyon Process Ponds Water Balance
South Process Pond North Process Pond North Process Pond North Process Pond South Process Pond South Process Pond


Elapsed time (yr) Volume [ft^3] Volume [ft^3] Water Elevation (ft) Remaining Freeboard (ft) Water Elevation (ft) Remaining Freeboard (ft)
3.58 1005644 708084 4482.26 5.74 4478.17 6.83
3.67 996696 692503 4482.13 5.87 4478.09 6.91
3.75 972843 660650 4481.87 6.13 4477.87 7.13
3.83 949894 630085 4481.62 6.38 4477.66 7.34
3.92 941385 615126 4481.49 6.51 4477.58 7.42
4.00 953288 622814 4481.56 6.44 4477.69 7.31
4.08 982624 649404 4481.78 6.22 4477.97 7.03
4.17 1017260 681835 4482.05 5.95 4478.27 6.73
4.25 1050901 713591 4482.30 5.70 4478.56 6.44
4.33 1085591 746193 4482.56 5.44 4478.86 6.14
4.42 1116832 775351 4482.79 5.21 4479.13 5.87
4.50 1143988 800041 4482.99 5.01 4479.36 5.64
4.58 1153669 806320 4483.04 4.96 4479.45 5.55
4.67 1141057 788524 4482.90 5.10 4479.34 5.66
4.75 1112807 754006 4482.62 5.38 4479.09 5.91
4.83 1085715 720922 4482.36 5.64 4478.86 6.14
4.92 1073673 703804 4482.22 5.78 4478.76 6.24
5.00 1083267 710076 4482.27 5.73 4478.84 6.16
5.08 1111059 735715 4482.48 5.52 4479.08 5.92
5.17 1144430 767366 4482.73 5.27 4479.37 5.63
5.25 1175854 797379 4482.97 5.03 4479.64 5.36
5.33 1209315 829230 4483.22 4.78 4479.93 5.07
5.42 1239341 857644 4483.45 4.55 4480.17 4.83
5.50 1265069 881454 4483.64 4.36 4480.38 4.62
5.58 1272886 886572 4483.68 4.32 4480.44 4.56
5.67 1257382 866966 4483.52 4.48 4480.32 4.68
5.75 1225640 830271 4483.23 4.77 4480.06 4.94
5.83 1195233 795139 4482.95 5.05 4479.81 5.19
5.92 1180376 776283 4482.80 5.20 4479.68 5.32
6.00 1188135 781419 4482.84 5.16 4479.75 5.25
6.08 1214696 806295 4483.04 4.96 4479.98 5.02
6.17 1247048 837313 4483.29 4.71 4480.24 4.76
6.25 1277630 866797 4483.52 4.48 4480.48 4.52
6.33 1310115 898026 4483.77 4.23 4480.74 4.26
6.42 1339188 925824 4483.99 4.01 4480.98 4.02
6.50 1363794 948905 4484.16 3.84 4481.18 3.82
6.58 1370131 953071 4484.19 3.81 4481.23 3.77
6.67 1352323 931986 4484.04 3.96 4481.08 3.92
6.75 1317812 893492 4483.73 4.27 4480.81 4.19
6.83 1284803 856661 4483.44 4.56 4480.54 4.46
6.92 1267718 836365 4483.28 4.72 4480.40 4.60
7.00 1274011 840559 4483.31 4.69 4480.45 4.55
7.08 1299592 864803 4483.50 4.50 4480.66 4.34
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Appendix F.3.2  Shootaring Canyon Process Ponds Water Balance
South Process Pond North Process Pond North Process Pond North Process Pond South Process Pond South Process Pond


Elapsed time (yr) Volume [ft^3] Volume [ft^3] Water Elevation (ft) Remaining Freeboard (ft) Water Elevation (ft) Remaining Freeboard (ft)
7.17 1331144 895297 4483.75 4.25 4480.91 4.09
7.25 1361056 924341 4483.98 4.02 4481.15 3.85
7.33 1392756 955054 4484.21 3.79 4481.41 3.59
7.42 1421052 982351 4484.41 3.59 4481.64 3.36
7.50 1444738 1004848 4484.58 3.42 4481.83 3.17
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APPENDIX G.1 
Leachate Collection System and Leak Detection System Calculations 


 
1.0 MEETING HEAD REQUIREMENTS ON PRIMARY LINER 


During initial operations of the tailings storage facility (TSF), much of the gravel of the leachate 
collection system will be exposed.  During this time, fluid from tailings discharge, direct precipitation 
falling on the TSF, and runoff from the mill area will flow directly into the drainage gravel and pond in 
the lower portion of the cell.  This critical time period will occur, to a lesser degree as time progresses, 
until the drainage gravel is completely covered.  Once the gravel is covered, fluid will pond on top of the 
tailings, and infiltrate into the leachate collection system at a rate proportional to the hydraulic 
conductivity of, and the hydraulic gradient through, the tailings.   
 
During Tailings Discharge.  The expected discharge rate from the mill to the TSF is approximately 176 
gpm of slurry, at a solids content of 49 percent.  The net result is approximately 127 gpm of fluid, and 49 
gpm of solids (Lyntek, 2007).  The proposed LCS consists of 4-in diameter perforated pipe placed on a 
40-foot spacing within the lowest portions of the TSF floor, with the spacing increasing to a 80-foot 
spacing elsewhere.  The capacity of a pipe flowing full can be estimated using Manning’s equation as 
follows: 
 


2
1


3
249.1 SAR


n
Q =  


 
where  Q = flow capacity, 
 n = Manning roughness coefficient, 0.01 for HDPE pipe, 
 A = area of flow, equal to area of pipe when flowing full, 
 R = hydraulic radius, equal to D/4 when flowing full, 
 D = inside diameter of pipe, and 
 S = slope. 
 
The capacity of a 4-in diameter pipe placed at a minimum 1 percent grade is approximately 110 gpm.  
Therefore, during initial discharge, the liquid portion of the slurry will flow across the upper surface of 
the leachate collection system gravel.  As it travels downgradient, it will percolate into the drainage 
gravel.  It will travel a maximum distance of 20 to 40 feet (depending on discharge location) before the 
majority of the flow is intercepted by a perforated pipe and carried to the sump.  The amount of flow 
above the capacity of a single 4-inch pipe will continue to travel downgradient until it is intercepted by a 
second pipe.  Between any two pipes of the leachate collection system, there is adequate capacity to 
convey the maximum expected flow of 127 gpm of fluid.  
 
During Storm-Event Precipitation.  Based on the attached drawing (Attachment 3-1), which shows 
contours of the proposed storage cell topography showing top of compacted clay surface, and the attached 
Attachment 3-2, which shows the rate of rise in the TSF, it will take between 3.4 and 5.2 years for the 
tailings to completely cover the drainage material (reach elevation 4412 ft).  The relation between return 
period and probability of exceedance is given in the following equation: 
 


)/(1 TnePE −−=  
 
where PE = probability of exceedance during time period, n, 


n = time period, and 
T = return period, or average recurrence interval. 
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The probability of exceedance, or risk, was assumed to be 10%, which is a risk commonly used in 
building codes.  The time period evaluated was 5.2 years, or the time required to cover the drainage layer.  
The associated return period is 49 years.  Therefore, we used a 50-year storm as our design event for 
calculating precipitation and runoff.  The volume of water associated with a 50-year, 24-hr storm was 
calculated using 
 


( ) ( )[ ]TSFTSFmillmill ACACDVolume ×+×=  
 
where D = depth of precipitation,  


C = runoff coefficient, and 
A = catchment area of drainage basin. 


 
The precipitation depth of 2.12 inches was taken from NOAA (2006), as shown in Attachment 3-7 and 3-
8.  The catchment area of the mill is 44.6 acres, and the catchment area of the south pond of the TSF is 
34.1 acres.  The runoff coefficient is conservatively assumed to be 0.9 for the mill area, and 1.0 for the 
TSF.  The resulting volume of water associated with a 50-year, 24-hour storm is 13.1 acre-ft (4,272,000 
gallons).  The recommended pumping system should be designed to draw down this water from an open 
cell in 72 hours or less.  The high-flow pump capacity necessary to accomplish removal of this volume of 
water is approximately 990 gpm.  A system that is designed to remove the accumulation of storm water 
from this event, within 72 hours, should include temporary barge pumps that can be operated in the 
ponded area.  The pumps should be on-hand while the drainage layer is exposed.   
  
During Normal Operations.  The maximum head on the primary liner is controlled by the spacing 
between pipes in the LCS.  The pipe spacing is determined by the following equation as presented by 
McWhorter and Sunada (1977, Eq. 4-78) (see Attachment 3-9 and 3-10). 
 


( ) qkhhSpacing oPIPE ×××−= 42
max


2  
 
where hmax = maximum allowable head on liner = 18 inches, 
 ho = head at pipe = 0 inches, 
 k = hydraulic conductivity of gravel bedding material = 3.0 x 10-2 cm/s, and 
 q = infiltration rate of leachate through tailings. 
 
The hydraulic conductivity of the gravel bedding is estimated using typical values for clean, well-graded 
gravel and sand mixture (Hunt, 1984) (see Attachment 3-11through 3-13) to be 3.0 x 10-2 cm/s.   
 
Flow of leachate through the tailings, per unit area, is represented by the Darcy’s law: 


 
kiq =  


 
where k = hydraulic conductivity of tailings, and 
 i = hydraulic gradient through tailings. 
 
The hydraulic conductivity of the tailings will likely exhibit large anisotropic behavior, with the sand 
lenses within the tailings having a saturated conductivity orders of magnitude greater than through the 
slimes.  Keshian and Rager (1988) (see Attachment 3-14 and 3-15) present data for hydraulically placed 
uranium tailings.  Typical values for the hydraulic conductivity for tailings consisting of a combination of 
sands and slimes are approximately 2 x 10-5 cm/s, and for predominately sandy tailings, the hydraulic 
conductivity increases to approximately 1 x 10-4 cm/s for sands.  Operations of the TSF will include 
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frequent rotation of spigotting location, such that slimes and sands should be interbedded throughout the 
area extent of the cell.  Therefore, it is estimated that the effective hydraulic conductivity of the cell can 
be modeled predominately as a sand/slime combination (i.e. hydraulic conductivity of 2 x 10-5 cm/s).  The 
LCS also considers the possibility of zones of predominately sand tailings, as will be discussed later. 
 
Expected hydraulic gradients through the tailings will depend on the amount of ponded water atop the 
tailings.  Attachment 3-16 presents expected tailings and fluid elevation in the TSF throughout operation 
of the cell based on water balance modeling.  As shown in the figure, gradients may be as high as 1.3 
during initial operation.  For determining capacity of the LCS, the hydraulic gradient is conservatively 
assumed to be as high as 2.0.  Therefore, flow rate (per unit area) of leachate flowing into the LCS is 
estimated to be between 4.0 x 10-5 cm/s and 2.0 x 10-4 cm/s. 
 
Based on the pipe spacing equation presented above, a pipe spacing of 80 feet is required to limit head to 
18 inches assuming a mix of sand and slimes, and a spacing of 40 feet if vertical zones of predominately 
sands are encountered.  The design of the LCS, as shown in Drawing L2, incorporates a minimum pipe 
spacing of 80 feet throughout the base of the cell, and includes a tighter spacing of 40 feet along the mid-
portion of the cell to incorporate potentially higher leachate flows. 
 


2.0 CAPACITY OF LCS 


All pipes within the LCS must accommodate the flow reporting to that pipe.  The amount of flow is 
equivalent to the unit area flow rate times the area of the cell reporting to the pipe.  The capacity of the 
pipe is calculated using Manning’s equation.  It is also assumed that the pipes are flowing half-full.  The 
attached spreadsheets summarize the calculations and demonstrate that the capacity of the LCS is 
sufficient to limit head on the primary liner to 18 inches. 
 


3.0 ESTIMATE OF TIME REQUIRED TO DEWATER TAILINGS 


The schematic below illustrates the concept used to estimate the time required to dewater the tailings 
upon closure of the mill.  It is assumed that free water can be pumped off the surface through barge 
pumps.  Therefore, at closure, the phreatic surface will be at or near the surface of the tailings.  At the 
base of the tailings, the tailings are free-draining because the drainage gravels and leachate collection 
pipes have been designed to limit head on the primary geomembrane liner to 18 inches or less.  Therefore, 
water will drain through the tailings at Darcy’s seepage velocity as follows: 
 


n
ikvs


×
=  


 
where k = hydraulic conductivity of tailings, 
 i = hydraulic gradient through tailings, and 
 n = effective porosity of tailings = 0.35 
 
The hydraulic conductivity of the tailings will likely exhibit large anisotropic behavior, with the sand 
lenses within the tailings having a saturated hydraulic conductivity orders of magnitude greater than the 
hydraulic conductivity through the slimes.  The effective hydraulic conductivity is assumed to be 
approximately 2 x 10-5 cm/s for a combination of sands and slimes.  The hydraulic gradient is equivalent 
to 1, since dh/dl (change in head over the flow length) remains constant for vertical downward flow to a 
free-flowing drain.  Therefore, the seepage velocity is calculated to be 5.7 x 10-5 cm/s.  For a maximum 
tailings height of 58.7 feet (from elevation 4363 to 4421.7), the dewatering time is approximately one 
year. 
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4.0 ACTION LEAKAGE RATES 


Tailings Storage Facility.  Giroud et al.  (1997), Giroud and Bonapart (1989) and the U.S. EPA (1992) 
discuss methods for estimating leakage through the primary liner for a properly installed and functioning 
liner system.  Although there is a minute rate of leakage through HDPE via permeation or diffusion, the 
permeation rate is insignificant when contrasted with the leakage through small punctures or defects in 
the installed liner. The leakage through a hole is estimated by the following equation (Giroud et al. 
(1997), Eq. 20, see Attachment 3-19): 
 


primhgaQ ××××= 26.0  


 
where  Q = leakage rate through defect (ft3/s), 
 a = defect area (ft2), 
 g = acceleration due to gravity, 32.2 ft/s2, and 
 hprim = head of leachate on top of primary liner (ft). 
  
The hole diameter was assumed to be 0.079 in (2 mm), corresponding to a small geomembrane defect 
(defect which may occasionally be undetected during construction) as described in Giroud et al. (1997), 
and in EPA (1992).  Although requirements specify head on the primary liner to be three feet or less, the 
leachate collection system has been designed to contain leachate head  within the drainage gravel, and is 
therefore limited to 18 inches.  The estimated flow rate through a defect is therefore 130 gal/day.  If the 
defect density is assumed to be 1 hole per acre, following recommendations given by EPA (1992), the 
estimated flow through defects from the above calculation results in an ALR of 130 gal/day/acre. 
 
The ALR of 130 gal/day/acre can be converted to a Sump Action Leakage Rate (SALR) by taking the 
product of the ALR and the area contributing to the sump. There are a total of four sumps for south TSF 


58.7 ft 
maximum 


2.0 ft 


Tailings 


6 inches of sand, 18 
inches of gravel drain 
material 


Geomembrane
Geonet


Geomembrane
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(SD1 through SD4) as shown in Drawing L4. Table G.1-1 presents the maximum leakage capture area for 
each sump and the SALR for each sump.  
 


Table G.1-1. Sump Action Leakage Rate for All Cells 
SALR Sump Liner Area 


(acre) (gal/day) (gal/min) 
SD1 7.35 955 0.66 
SD2 5.42 705 0.49 
SD3 6.41 833 0.58 
SD4 11.97 1556 1.08 


 
Process Ponds.  The ALR for the north and south process ponds were calculated using the same 
procedures, hole diameter, and hole density as for the TSF.  The ALR is highly dependant on the depth of 
fluid in the process ponds.  Because depth of fluid will vary throughout the life of the process ponds, ALR 
are presented in graphical form in Figure G.1-1.  The maximum ALR of the north process ponds is 10,230 
gal/day (7.1 gal/min), and 12,770 gal/day (8.9 gal/min) for the south process pond. 
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Figure G.1-1 Action Leakage Rates for North and South Process Ponds 
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5.0 FLOW CAPACITY OF LEAK DETECTION SYSTEM 


Flow capacity to prevent filling the geonet at point of defect.  The maximum steady-state rate of leachate 
migration through a single defect in the primary liner that the leak detection system can accommodate 
without being filled with leachate at the point of the defect can be calculated using the following equation 
by Giroud et al. (1997) (see equation 12 of Attachment 3-18): 
 


2
LDLfull tkQQ ×=≤  


 
where  k = hydraulic conductivity of geonet, and 
 tLDL = thickness of leak detection layer. 
 
Fluid conveyance of geonets is typically expressed in terms of transmissivity, T, which is related to 
hydraulic conductivity by the following expression: 
 


LDLtkT ×=  
 
Combining the above equations, the maximum rate of leakage through a defect is expressed as: 


 
LDLfull tTQ ×=  


 
Attachment 3-28 shows the variability of transmissivity of a geonet with overburden pressure and 
gradient.  The maximum overburden height, allowing for additional expansion of the TSF, may ultimately 
be as high as 110 feet, including cover, with a moist density of 100 pcf, resulting in a maximum 
overburden height of 11,000 psf.  If flow is contained within the geonet drain, the gradient is equivalent to 
the slope of the geonet, which varies from 0.04 to 0.06 along the floor of the TSF.  As shown in 
Attachment 3-28, the transmissivity of a 300 mil (7.62 mm) geonet is 4.4 x 10-3 m2/s.   Therefore, Qfull is 
3.4 x 10-5 m3/s. 
 
Flow (or transmissivity) values obtained in a laboratory should be reduced to account for long-term 
factors such as intrusion (RFIN), creep (RFCR), chemical clogging (RFCC), and biological clogging (RFBC), 
as reflected in the following equation: 
 


⎥
⎦


⎤
⎢
⎣


⎡
×××


=
BCCCCRIN


fullallow RFRFRFRF
QQ 1
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The following reduction factors were used in calculating the allowable flow in the geonet: 
 


Reduction 
Factor 


Range as 
presented in 


Koerner 
(1998) 


(Attachment  
3-28) 


Range as 
presented in 
Bachus et al. 


(2007) 
(Attachment 3-21 


through 3-24) 


Value 
used in 
design Comment 


RFIN 1.5-2.0 --- 1.0 No geotextile on either side of geonet, lab 
data represents 100-hour test data 
performed at approximate overburden 
pressure, and therefore accounts for 
geomembrane intrusion 


RFCR 1.4-2.0 1.14 1.14 From Table B-3 of Attachment 3-29.  Lab 
data represents 100-hour test data, so 
lower RF is appropriate. 


RFCC 1.5-2.0 1.1-1.5 1.5 Mid-range value of RFCC 
RFBC 1.5-2.0 1.1-1.3 1.3 Mid-range value of RFBC 
 
The resulting allowable flow rate as obtained from laboratory testing, accounting for long-term 
conditions, Qallow, is 1.5 x 10-5 m3/s (349 gal/day).  Therefore, the geonet adequately handles the amount 
of flow expected with a single defect without completely filling the geonet at the point of defect.  The 
factor of safety, FS, against overwhelming the geonet at the point of defect is calculated as follows: 


req


allow


Q
Q


FS =  


 
where Qallow = allowable flow rate, 349 gal/day/defect, and 


Qreq = required flow rate as obtained from design, 130 gal/day/defect. 
 
A geonet in the TSF with a transmissivity of 4.4 x 10-3 m2/s has a factor of safety of 2.68 against 
overwhelming the geonet at the point of defect.  This falls between the recommended range of 2 to 3 
given by Koerner (1998).  In order to meet a minimum factor of safety of 2 for flow capacity at the point 
of defect, the geonet should have a specified minimum transmissivity of 3.3 x 10-3 m2/s at the design 
overburden pressure and drainage slope (11,000 psf and 0.06 respectively). 
 
A similar analysis was performed for the geonet in the north and south process ponds, as shown in 
Attachment 2.  A geonet with a transmissivity of 7.0 x 10-3 m2/s at a design overburden of 1050 psf and a 
drainage slope of 0.01 will have adequate capacity.  According to a product data presented in Attachment 
3-28, the same geonet can be used in the TSF and the process ponds.   
  
Flow Capacity of Leak Detection System.  The total flow capacity of a geonet can be calculated using the 
following equation: 


BCCCCRIN
allow RFRFRFRF


witk
Q


×××


×××
=   


 
Expressed per flow per unit width, and substituting T = k x t, the above equation can be written as 
 


BCCCCRIN


allow
allow RFRFRFRF


iT
w


Q
q


×××


×
==  
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where k = hydraulic conductivity of geonet, 


t = thickness of geonet, 
i = gradient, 0.04 
w = width of geonet, and 
T = Transmissivity = 4.4 x 10-3 m2/s. 


 
The resulting flow per unit width of the geonet is 8.5 x 10-4 ft2/s.  As compared to the expected unit flow 
rate for the longest flow path of 800 ft (3.7 x 10-6 ft2/s), the total capacity of the geonet is 230 times that 
required. 
 


6.0 HEAD ABOVE SECONDARY LINER 


Giroud et al. (1997) (see Attachment 3-20) presents a method for calculating the average head on the 
secondary liner due to leaks in the primary liner, assuming a worst case condition where all primary liner 
defects are located at the higher end of the leak detection layer slope as follows: 
 


ik
QLFt


allow
aveworst ×


××
=  


 
where F = Frequency of defects = one per acre 
 L = Maximum length of geonet in direction of flow = 800 ft 
 Q = rate of flow through one defect of the primary liner = 130 gal per day, 


kallow = allowable hydraulic conductivity of geonet, used in place of k (from laboratory test data) 
to account for long-term degradation 


 i = hydraulic gradient in the leak detection layer = slope of cell floor = 0.04 
  
The allowable hydraulic conductivity, similar to flow and transmissivity, is reduced by factors to account 
for long-term conditions as follows: 
 


BCCCCRINLDL
allow RFRFRFRFt


Tk
××××


=  


 
Using parameters for transmissivity, geonet thickness, and reduction factors as previously defined, the 
resulting kallow is 0.26 m/s, and taveworst is 0.001 inches, well below the requirement of less than one foot of 
head on the lower liner. 
 


7.0 TIMELY DETECTION OF LEAKS 


 
The time required for flow from a defect at the farthest point in the cell to travel from the defect to the 
leak detection pipe is given by Giroud et al. (1997) as follows (see Attachment 3-21): 


ββ cossin ××
×


=
allow


travel k
xnt  


 
where  n = porosity of the geonet, assumed to be 0.8, 


x = maximum length of geonet in direction of flow = 800 ft, 
kallow = allowable hydraulic conductivity of geonet, used in place of k (from laboratory 


test data) to account for long-term degradation  = 0.26 m/s, and 
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β = slope of cell floor, = 0.04 ft/ft = 2.29 degrees. 
 
The resulting ttravel is 18,800 seconds, or 5.2 hours.  Therefore, the leak detection system geonet will allow 
for timely detection of leakage. 
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Client: Uranium One Date: 24-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Volume of storm runon By: RTS


Input:
Tailings elevation required to completely cover drain (ft): 4412
Time to reach elevation (yr):


at 500 tpd 5.2 (from water balance)
at 750 tpd 3.4 (from water balance)


(Probability of exceedance)


(Solve in terms of return period)


number of years, n : 5.2 (from above)
percent chance of exceedance, P: 10.0% (10% typically used in building codes)
return interval, T (years): 49.4 (calculated)


Therefore, design for 50-year, 24-hr storm
From NOAA Atlas 40
Peak intensity (in/hr): 3.35 (NOAA)
Precip Depth, D (in): 2.12 (NOAA)


Area of Mill drainage (acre): 44.55 (CAD drawings)
Area of South Cell (acre): 34.12 (CAD drawings)
Time of Concentration (min): 11.67 (from hydrology analysis)
Runoff Coef, Cmill: 0.9 (conservative assumption)
Runoff Coef, Ccell: 1 (assume no storage, infiltration)


Peak Flow Rate (Rational Method)
Q=CIA(mill)+CIA(cell) (Rational Method)
Peak Flow Rate (cfs): 248.6 (calculated)
Peak Flow Rate (gpm): 111,581 (unit conversion)


Volume of Runoff
V=DCA(mill)+DCA(cell)
V (acre-ft): 13.11 (calculated)
V (cubic feet): 571,129 (unit conversion)


Evacuation Time (hr): 72 (assumed)
Required Pumping Rate (gpm): 989 (calculated)


)/(1)1( TneYP −−=>


)1ln( P
n


T
−


−=
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Client: Uranium One Date: 24-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Leachate Collection System By: RTS


Manning's Coefficient (n) = 0.01 (typical value for HDPE pipe)
Factor of Safety applied to flow capacities (FS) = 2 (design pipes to be flowing approx. half-full)


(1) Calculate the maximum pipe spacing:


D10 of Bedding/Drain Material = 2.65 mm Finest gravel that meets filter requirements for 0.125 pipe slots (ADS N-12 pipe)
Hydraulic Conductivity of Bedding Material (k) = 3.0E-02 cm/s from Hunt (1984)


9.8E-04 ft/s
5.9E-02 ft/min


Max allowable head on liner between pipes (hmax) = 1.5 ft
Head at drain (ho) = 0 ft


Mix of Slimes/Sands Sands
Saturated hydraulic conductivity 2.0E-05 cm/sec 1.0E-04 cm/sec Typical values from Keshian and Rager (1988) 


6.6E-07 ft/sec 3.3E-06 ft/sec for hydraulically placed uranium tailings


Maximum gradient through tailings 2 2
Application rate, W 1.31E-06 ft/s 6.56E-06 ft/s


4.00E-05 cm/s 2.00E-04 cm/s
W is typically used for application of solution.  
This analysis conservatively assumes that the 
max value is equal to the saturated hydraulic
 conductivity of tailings.
c = ratio of w:k= 1.33E-03 6.67E-03
Side Slopes 2.5 xH:1V
phi 0.381 radians


21.8 degrees


82 ft 37 ft (McWhorter and Sunada, 1977, Eq. 4-78)


Pipe Spacing on side slopes (Ls) = 2*hmax/[(sqrt(c)*(tan^2phi/c)+1-(tanphi/c)*sqrt(tan^2phi+c)] = equation 9.4 from Sharma and Lewis Waste 
164 ft 73 ft Containment Systems, Waste Stabilization, and Landfills


( )
W


khh
Spacing o


PIPE


××−= 42
max


2
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(2) Calculate the maximum pipe length of 4" pipe:


Pipe Diameter (D) = 0.3333 ft 0.3333 ft
Design Pipe Spacing (L) = 80 ft 40 ft
Minimum Slope (S) = 0.01 ft/ft 0.01 ft/ft
Flow Capacity (FC) = 1.486*PI*SQRT(S)*D^(8/3)/4^(5/3)/n = (Manning's Equation)
FC = 0.25 cfs 0.25 cfs
Design Flow Capacity (DFC) = Flow Capacity/FS 0.12 cfs 0.12 cfs
Maximum Pipe Length (PL) = DFC/W/L
PL = 1178 ft 471 ft limit max pipe length to mid value = 800 ft


(3) Calculate Pipe Diameter of Collector Pipes:


Pipe Segment Pipe Min Slope Contributing Maximum Design Calculated Calculated Design Pipe FS
Length (ft) (ft/ft) Area (ft) Flow Flow Pipe Size Pipe Size Pipe Size Capacity


(cfs) (cfs) (ft) (in) (in) (cfs)


4-in collector 550 0.01 44000 0.058 0.115 0.250 3.0 4 0.247 4.3
S1 perforated 425 0.037 259,002 0.340 0.680 0.381 4.6 5 0.863 2.5
S2 perforated 795 0.034 320,022 0.420 0.840 0.418 5.0 5 0.833 2.0
S3 perforated 545 0.038 713,505 0.936 1.873 0.553 6.6 7 2.158 2.3
S4 perforated 985 0.048 400,774 0.526 1.052 0.428 5.1 6 1.592 3.0
S5 perforated 470 0.056 275,617 0.362 0.723 0.361 4.3 5 1.057 2.9
S6 perforated 545 0.038 347,522 0.456 0.912 0.423 5.1 6 1.422 3.1


sqft acre
S area 2,316,442 53.2
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Client: Uranium One Date: 24-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Time Required to Dewater Tailings By: RTS


(Darcy's seepage velocity)


hydraulic conductivity of tailings, k (cm/s): 2.00E-05 Typical values from Keshian and Rager (1988) for hydraulically placed uranium tailings
hydraulic gradient through tailings, i (unitless): 1 unit gradient for vertical flow through tailings
effective porosity of geonet, n (unitless): 0.35 typical value
maximum depth of tailings, d (ft): 58.7 tailings from elevation 4363 to 4421.7 under 750 tpd scenario


seepage velocity, vs (cm/s): 5.71E-05 calculated
seepage velocity, vs (ft/s): 1.87E-06 unit conversion


dewatering time (sec) 3.13E+07
dewatering time (day) 362


n
ik


vs


×= svdtime /=
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Client: Uranium One Date: 24-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Action Leakage Rate By: RTS


Action Leakage Rate


Sources:  


Values from 
2007 TMP


Input Parameter Value Unit Source
Cb 0.6 unitless Giroud and Bonaparte (1989) Table 9 0.6
Defect diameter 2 mm typical value for small defect 2.08


0.002 m unit conversion 0.00208
0.079 in unit conversion 0.082


Area of hole in membrane 3.142E-06 m^2 calculated 3.398E-06
3.380E-05 ft^2 unit conversion 3.656E-05


rate of holes 1 holes/acre typical value 1
head on geomembrane, hw 1.5 ft max allowable head on liner 3


0.4572 m unit conversion 0.9144
acceleration due to gravity, g 9.81 m/s^2 value 9.81


South Cell area of liner 1,331,704 ft^2 rough ACAD estimate with 1.06 correction for side slopes 1940400
30.6 acre 44.55


South Cell


Flow from defect in geomembrane into geonet, Q
Q per defect = Cb*a*sqrt(2*g*hw) 5.65E-06 m^3/s per defect 8.64E-06
Q per defect 128.7 gal/day/defect
Q total for lined area 1.73E-04 m^3/s 3.85E-04
Q total for lined area 3936 gal/day 8.8E+03
Q per lined acre 129 gal/acre/day 196.9


U.S. Environmental Protection Agency, Office of Solid Waste, 1992.  Action Leakage Rates For Leak Detection Systems (Supplemental Background Document for the Final 
Double Liners and Leak Detection Systems Rule for Hazardous Waste Landfills, Waste Piles, and Surface Impoundments).  EPA 530-R-92-004, PB92-128214.  January 
1992.


Giroud, J.P. and Bonaparte, R, 1989.  Leakage through Liners Constructed with Geomembranes - Part II. Composite Liners, Geotextiles and Geomembranes. 


Giroud, J.P., Gross, B.A., Bonaparte, R., and McKelvey, J.A., 1997.  Leachate Fow in Leakage Collection Layers Due to Defects in Geomembrane Liners, Geosynthetics 
International, Vol. 4, Nos. 3-4, p. 215-292. 


(Giroud et al. 1997, Eq. 20)primhgaQ ××××= 26.0
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Client: Uranium One Date: 18-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Flow through geonet By: RTS


This equation calculates the capacity of the geonet required so 
geonet is not full at point of defect.
(Giroud et al. 1997, Eq. 12)


(definition of transmissivity)


Overburden height (ft): 100 (CAD drawings)
Moist unit weight (pcf) 110 (typical property)
Maximum overburden pressure (psf): 11000
Grade of cell floor (ft/ft): 0.04-0.06
Transmissivity, T (m2/s): 4.40E-03 (Figure A-7 of GSE Draingage Design Manual)
geonet thickness, t (mil): 300 (Figure A-7 of GSE Drainage Design Manual)
geonet thickness, t (m): 0.00762 (unit conversion)


Qfull (m^3/s) 3.35E-05 (calculated)
Qfull (gpd) 764.8 (unit conversion)


(Koerner, Eq. 4.5)


Reduction Factor against intrusion, RF IN: 1
Reduction Factor against creep, RF CR: 1.14
Reduction Factor against chemical clogging, RF CC: 1.5
Reduction Factor against biological clogging, RF BC: 1.3


Qallow (m^3/s): 1.51E-05 (calculated)
Qallow (gpd): 344.0 (unit conversion)


(Factor of Safety definition)


Qreq (m^3/sec): 5.65E-06 (Action leakage rate, per defect)
Qreq (gpd): 128.7 (unit conversion)


FS: 2.67 (calculated)
(recommended FS between 2 and 3)


Transmissivity required for min FS of 2 (m2/s): 3.29E-03
Transmissivity required for min FS of 2 (m2/s): 3.54E-02


�
�


�
�
�


�


×××
=
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2
LDLfull tkQ ×=


LDLtkT ×=
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Client: Uranium One Date: 18-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Capacity of LDS By: RTS


Zone SD1 SD2 SD3 SD4


ACTION LEAKAGE RATES, ALR
Area (ft^2)) 320,000 236,100 279,200 521,400
Area (acre) 7.35 5.42 6.41 11.97
Longest Flow path (ft) 800 400 500 500


Action leakage rate, gpad 130 130 130 130
Action leakage rate, ft/s 4.6E-09 4.6E-09 4.6E-09 4.6E-09
Action leakage rate of 
zone, gpd 955 705 833 1556
Action leakage rate of 
zone, gpm 0.66 0.49 0.58 1.08
Action leakage rate of 
zone, cfs 0.0015 0.0011 0.0013 0.0024
Action leakage rate per 
unit width of flow, ft2/s 3.7E-06 1.8E-06 2.3E-06 2.3E-06


GEONET CAPACITY


Geonet Capacity per unit width = T * i /LTRF
Transmisivity, T (m2/sec) 4.40E-03 4.40E-03 4.40E-03 4.40E-03
Transmisivity, T (ft2/sec) 4.73E-02 4.73E-02 4.73E-02 4.73E-02
min gradient of geonet, i 0.040 0.043 0.040 0.050
Long Term Reduction 
Factor, LTRF 2.22 2.22 2.22 2.22 From Koerner
Geonet Capacity (ft2/sec) 8.52E-04 9.26E-04 8.52E-04 1.06E-03


Factor of Safety of Geonet 
= Geonet Capacity/ALR 
per unit width of flow 231 501 369 461


LDS PIPE CAPACITY
Pipe Capacity = 1.486*PI*SQRT(S)*D^(8/3)/4^(5/3)/n = (Manning's Equation)
minimum pipe slope, S 0.01
pipe diameter, D (ft) 0.25
Mannings n 0.010
Pipe Capacity (cfs) 0.115


Factor of Safety of Pipe = 
Pipe Capacity/ALR of 
zone (cfs) 78 105 89 48


(Darcy's flow capacity in terms of 
Transmissivity, reduced for long-term flow 
capacity
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Subject: Fluid head within geonet By: RTS


(Giroud et al. 1997, Eq. 197)


(Definition of Transmissivity)


Frequency of defects, F (per acre): 1 (per ALR calculations)
Frequency of defects, F (per m^2): 0.000247 (unit conversion)
Maximum length of geonet in direction of flow, L (ft): 800 (per CAD drawings)
Maximum length of geonet in direction of flow, L (m): 243.90244 (unit conversion)
Rate of flow through one defect, Q (gpm): 129 (per ALR calculations)
Rate of flow through one defect, Q (m^3/s): 5.65E-06 (per ALR calculations)
Transmissivity, T (m^2/s): 4.40E-03 (Figure A-7 of GSE Drainage Design Manual)
Total Reduction factor 2.223 (Combination of all RF's from LDS capacity calc)
Allowable tranmissivity, Tallow (m^2/s) 1.98E-03 (calculated)


Geonet thickness, t (m) 0.007622 (Figure A-7 of GSE Drainage Design Manual)


Allowable hydraulic conductivity of geonet, kallow (m/s): 0.260 (calculated)
hydraulic gradient LDS (slope of cell floor), i (ft/ft): 0.04 (from CAD drawings)


Fluid head withing geonet, taveworst (m): 3.27E-05 (calculated)
Fluid head withing geonet, taveworst (mm): 0.033 (unit conversion)
Fluid head withing geonet, taveworst (in): 0.001 (unit conversion)


ik
QLF


taveworst ×
××=


ktT =
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(Giroud et al. 1997, Eq. 207)


Porosity of geonet, n: 0.8 (assumed value for geonet)
800 (from CAD drawings)


243.9 (unit conversion)
2.60E-01 (calculated based on Tallow, t)


slope of cell floor (ft/ft), β: 0.04 (from CAD drawings)
slope of cell floor (radians), β: 0.0400 (unit conversion)
slope of cell floor (degrees), β: 2.29061 (unit conversion)


Dection time, ttravel (sec): 1.88E+04
Dection time, ttravel (hrs): 5.2


maximum length of geonet in direction of flow, x (ft):


allowable hydraulic conductivity of geonet, kallow (m/s):
maximum length of geonet in direction of flow, x (m):


ββ cossin ××
×=


k
xn


ttravel
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Action Leakage Rate


Sources:  


Input Parameter Value Source
Cb: 0.6 Giroud and Bonaparte (1989) Table 9
Defect diameter (mm): 2 typical value for small defect 
Defect diameter (m): 0.002 unit conversion
Defect diameter (in): 0.079 unit conversion
Area of hole in membrane, a (m^2) 3.142E-06 calculated
Area of hole in membrane, a (ft^2) 3.380E-05 unit conversion
rate of holes (holes/acre) 1 typical value 
rate of holes (holes/m^2) 0.000247 unit conversion
acceleration due to gravity, g (m/s^s) 9.81 value


North Process Pond South Process Pond
Plan view area base (ft^2) 96,366 70,425
Plan view area 3:1 slopes (ft^2) 51,490 79,796
Slope correction factor 1.05 1.05
Total liner area (ft^2) 150,641 154,537
Total sumberged liner area at max water elevation (ft^2) 134,319 127,828
Area (acre) 3.46 3.55
Longest Flow path 
(ft) 380 340


Maximum Head of 
Liner (average) (ft): 8.6 14.8


Maximum Head of 
Liner (average) (m): 2.6 4.5


Maximum Action Leakage Rate
North Process Pond South Process Pond


Qmax per defect = Cb*a*sqrt(2*g*hw)
Qmax per defect (m^3/sec/defect 1.35E-05 1.77E-05
Qmax per defect (gal/day/defect) 308.3 404.5
Qmax total for lined area (m^3/s) 4.48E-04 5.60E-04
Qmax total for lined area (gal/min) 7.1 8.9
Qmax total for lined area (gal/day) 10,228 12,769
Qmax per lined acre (gal/acre/min) 2.1 2.5
Qmax per lined acre (gal/acre/day) 308.3 404.5


Giroud, J.P. and Bonaparte, R, 1989.  Leakage through Liners Constructed with Geomembranes - Part II. Composite Liners, Geotextiles and Geomembranes. 


Giroud, J.P., Gross, B.A., Bonaparte, R., and McKelvey, J.A., 1997.  Leachate Fow in Leakage Collection Layers Due to Defects in Geomembrane Liners, Geosynthetics International, Vol. 4, Nos. 3-4, p. 215-292. 


U.S. Environmental Protection Agency, Office of Solid Waste, 1992.  Action Leakage Rates For Leak Detection Systems (Supplemental Background Document for the Final Double Liners and Leak Detection Systems Rule for Hazardous 
Waste Landfills, Waste Piles, and Surface Impoundments).  EPA 530-R-92-004, PB92-128214.  January 1992.


(Giroud et al 1997) equation 20
primhgaQ ××××= 26.0
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Action Leakage Rate as a function of pond elevation


Elevation of water 
(ft) Pond Depth (ft)


Average Head on 
Liner (ft)


Liner Area 
(corrected for slope) 
(ft^2) ALR (gal/day)


Elevation of water 
(ft) Pond Depth (ft)


Average Head on 
Liner (ft)


Liner Area 
(corrected for slope) 
(ft^2) ALR (gal/day)


4474 0.1 0.1 1268 10 4465 0 0.1 41 0
4475 1 0.5 19905 365 4466 1 0.3 12541 178
4476 2 1 58773 1,526 4467 2 0.5 38124 700
4477 3 1.5 91271 2,903 4468 3 1 63706 1,654


4478 4 2 105587 3,877 4469 4 2 71686 2,632
4479 5 3 109667 4,932 4470 5 3 80001 3,598
4480 6 4 113920 5,916 4471 6 4 83942 4,359
4481 7 5 118242 6,865 4472 7 5 87883 5,102
4482 8 6 122633 7,800 4473 8 6 91977 5,849
4483 9 7 127127 8,734 4474 9 7 96070 6,599
4484 10 8 131622 9,667 4475 10 8 100315 7,367


4484.6 10.6 8.6 134319 10,228 4476 11 9 104561 8,144
4477 12 10 108956 8,946
4478 13 11 113351 9,761
4479 14 12 117890 10,603
4480 15 13 122428 11,461
4481 16 14 126131 12,253


4481.8 16.8 14.8 127828 12,768


South Process PondNorth Process Pond
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Figure G.1-1 Action Leakage Rates for North and South Process Ponds 
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Client: Uranium One Date: 27-Oct-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Flow through geonet-Process Ponds By: RTS


This equation calculates the capacity of the geonet required so 
geonet is not full at point of defect.
(Giroud et al. 1997, Eq. 12)
(definition of tranmissivity)


Max Pond depth (ft): 16.8 (water balance calcs)
Moist unit weight (pcf) 62.4 (typical property)
Maximum overburden pressure (psf): 1048
Grade of cell floor (ft/ft): 0.01
Transmissivity, T (m2/s): 1.00E-02 (Figure A-7 of GSE Draingage Design Manual)
geonet thickness, t (mil): 300 (Figure A-7 of GSE Drainage Design Manual)
geonet thickness, t (m): 0.00762 (unit conversion)


Qfull (m^3/s) 7.62E-05 (calculated)
Qfull (gpd) 1738.2 (unit conversion)


(Koerner, Eq. 4.5)


Reduction Factor against intrusion, RF IN: 1
Reduction Factor against creep, RF CR: 1.01 (Table B-1 of GSE Drainage Design Manual)
Reduction Factor against chemical clogging, RF CC: 1.5 (Table 4.4 of GSE Drainage Design Manual)
Reduction Factor against biological clogging, RF BC: 1.3 (Table 4.4 of GSE Drainage Design Manual)


Qallow (m^3/s): 3.87E-05 (calculated)
Qallow (gpd): 882.6 (unit conversion)


(Factor of Safety definition)


Qreq (m^3/sec): 1.35E-05 (Action leakage rate, per defect)
Qreq (gpd): 404.5 (unit conversion)


FS: 2.18 (calculated)
(recommended FS between 2 and 3)


Transmissivity required for min FS of 2: 6.99E-03


�
�


�
�
�


�


×××
=


BCCCCRIN
fullallow RFRFRFRF


QQ
1


req


allow


Q
Q


FS =


2
LDLfull tkQ ×=


LDLtkT ×=
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Client: Uranium One Date: 27-Oct-08
Job Title: Shootaring Canyon Job No.: 1005462
Subject: Capacity of LDS -Process Ponds By: RTS


Zone North Process Pond South Process Pond


ACTION LEAKAGE RATES, ALR
Area (ft^2) 134,319 127,828
Area (acre) 3.08 2.93
Longest Flow path (ft) 380 340


Action leakage rate, gpad 308 404
Action leakage rate, ft/s 1.1E-08 1.4E-08
Action leakage rate of 
zone, gpd 951 1187
Action leakage rate of 
zone, gpm 0.66 0.82
Action leakage rate of 
zone, cfs 0.0015 0.0018
Action leakage rate per 
unit width of flow, ft2/s 4.2E-06 4.9E-06


GEONET CAPACITY


Geonet Capacity per unit width = T * i /LTRF
Transmisivity, T (m2/sec) 1.00E-02 1.00E-02
Transmisivity, T (ft2/sec) 1.08E-01 1.08E-01
min gradient of geonet, i 0.010 0.010
Long Term Reduction 
Factor, LTRF 1.97 1.97
Geonet Capacity (ft2/sec) 5.46E-04 5.46E-04


Factor of Safety of Geonet 
= Geonet Capacity/ALR 
per unit width of flow 131 112


GEONET CAPACITY AT ENTRANCE TO SUMP 
Assume flow is funneled down to 15 linear feet of geonet at entrance to sump.  Check FS against bottleneck.


Geonet Capacity = T*i*W /LTRF
Width of geonet at sump 
(ft) 15 15
Transmisivity, T (m2/sec) 1.00E-02 1.00E-02
Transmisivity, T (ft2/sec) 1.08E-01 1.08E-01
min gradient of geonet, i 0.010 0.010
Long Term Reduction 
Factor, LTRF 1.97 1.97
Geonet Capacity (ft2/sec) 8.19E-03 8.19E-03


Factor of Safety of Geonet 
= Geonet Capacity/ALR 6 4


(Darcy's flow in terms of Transmissivity, reduced long-term 
flow capacity)


(Darcy's flow in terms of Transmissivity, reduced long-term 
flow capacity)
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(Giroud et al. 1997,Eq. 197)


(Definition of Transmissivity)


Frequency of defects, F (per acre): 1 (per ALR calculations)
Frequency of defects, F (per m^2): 0.000247 (unit conversion)
Maximum length of geonet in direction of flow, L (ft): 380 (per CAD drawings)
Maximum length of geonet in direction of flow, L (m): 115.9 (unit conversion)
Rate of flow through one defect, Q (gpd): 404 (per ALR calculations)
Rate of flow through one defect, Q (m^3/s): 1.77E-05 (per ALR calculations)
Transmissivity, T (m^2/s): 1.00E-02 (Figure A-7 of GSE Drainage Design Manual)
Total Reduction factor 1.97 (Combination of all RF's from LDS capacity calc)
Allowable tranmissivity, Tallow (m^2/s) 5.08E-03 (calculated)


Geonet thickness, t (m) 0.007622 (Figure A-7 of GSE Drainage Design Manual)


Allowable hydraulic conductivity of geonet, kallow (m/s): 0.666 (calculated)
hydraulic gradient LDS (slope of cell floor), i (ft/ft): 0.01 (from CAD drawings)


Fluid head withing geonet, taveworst (m): 7.618E-05 (calculated)
Fluid head withing geonet, taveworst (mm): 0.076 (unit conversion)
Fluid head withing geonet, taveworst (in): 0.003 (unit conversion)


ik
QLF


taveworst ×
××=


ktT =
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(Giroud et al 1997, Eq. 207)


Porosity of geonet, n: 0.8 (assumed value for geonet)
maximum length of geonet in direction of flow, x (ft): 380 (from CAD drawings)
maximum length of geonet in direction of flow, x (m): 115.9 (unit conversion)
allowable hydraulic conductivity of geonet, kallow (m/s): 6.66E-01 (calculated based on Tallow, t)
slope of cell floor (ft/ft), β: 0.01 (from CAD drawings)
slope of cell floor (radians), β: 0.0100 (unit conversion)
slope of cell floor (degrees), β: 0.5729387 (unit conversion)


Dection time, ttravel (sec): 1.39E+04
Dection time, ttravel (hrs): 3.9


ββ cossin ××
×=


k
xn


ttravel
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APPENDIX G.2 
LABORATORY TESTING RESULTS FOR CLAY/LINER MATERIALS 
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APPENDIX G.3 
Primary Liner Cushioning 


 
1.0 INTRODUCTION 


This calculation package has been prepared to evaluate the need for a cushioning layer over to top of the 
primary liner system at the Shootaring Canyon Tailings Storage Facility.  Research and current practice 
indicate that placing a geotextile cushion or a 6-inch thick sand layer between a geomembrane and large 
diameter drainage materials will help to protect the geomembrane from puncture. 
 
1.1 Cushion Design Methodology 


The design methodology presented in Technical Note SM-116, prepared by S. Valero, and D. Austin – 
Synthetic Industries, Inc, September 1999 (Valero, Austin 1999), was relied upon to for the following 
analysis. 
 
Equation 1 of Valero and Austin provides the basis to calculate the required thickness of the geotextile 
required to cushion a geomembrane from a wide variety of rocks or other protuberances.   
 


P’allow = [450*MA/H2][1/(MFSxMFPCxMFA)][1/(FSCRxFSCBD)] 
 
Where: 
 
P’allow =Allowable pressure on the geomembrane > FSgmin x Pactual 
MA = Required mass per unit area (g/m2) 
H = Effective height of protrusion (mm) 
MFS = Modification Factor (MF) for protrusion shape 
MFPC = MF for protrusion configuration 
MFA = MF for overburden arching effect 
FSCR = Factor of safety for geotextile creep 
FSCBD = FS for geotextile chemical/biological degradation 
 
The values used for these various factors can be found in Tables 1-6 of Technical Note SM-116.   
 
1.2 Calculations 


Calculations to evaluate the required thickness of a geotextile cushioning layer were performed using 
Equation 1 and the associated variables.  Table 1 presents the values chosen for each parameter of the 
equation.  Some of the values presented are dependent on the weight of material bearing on the geotextile.  
The result of this is that the depth of the tailings at the deepest point of the facility requires that a very 
heavy geotextile be used.  However, as the depth of tailings overlying the geotextile is reduced, lighter 
weight geotextiles can be used to provide the same degree of protection to the underlying geomembrane.  
Table 1 also presents the depth of tailings overlying the geomembrane and the corresponding thickness 
(weight per square yard) of geotextile necessary to protect the liner.  Geotextile weights range from 8 
oz/yd2 to 20 oz/yd2 depending on the depth of tailings impounded above the liner. 
 
The need for a geotextile over the liner in the anchor trenches was also evaluated.  Based on data obtained 
during previous site investigations the maximum particle size of sand derived from the Entrada formation 
indicates that 100 percent of the material passed a No. 16 Standard US Sieve (1.18mm).  In addition, site 
investigations have confirmed that the Entrada formation is very friable and breaks down into sand during 
excavation and recompaction.  Calculations based on the maximum particle size of the Entrada formation 
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show that the amount of protection provided by placing a geotextile over the anchor trench backfill will 
be negligible.  In addition, current liner placement practice allows placement of a medium to fine grain 
sand layer in place of a geotextile cushion.  Placement of a geotextile cushion will reduce the interface 
friction between the geomembrane and the soil in the anchor trench thereby reducing the pullout capacity 
of the geotextile.  Therefore, placement of the geotextile over the liner in the anchor trench is not required 
or recommended. 
 
For the Process Ponds, an 8 oz/yd2 nonwoven geotextile is recommended based on the calculations 
computed for the TSF.   The maximum depth of the Process Ponds is 23 feet. 
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Table 1  Summary of Parameters and Geotextile Weight Calculations, Shootaring Canyon Uranium Mill - Tailings Storage Facility 


MA Pactual 


Depth of Cover P'all (kPa) g/m2 oz/yd2 
oz/yd2 
(equiv) H MFs MFPC MFA FSCR FSCBD FSgmin (psf) kPa 


110 2403.77 649.55 19.16 20.00 12.70 0.50 1.00 1.00 1.26 1.20 4.56 11000.00 526.68
87 1901.16 540.02 15.93 16.00 12.70 0.50 1.00 1.00 1.32 1.20 4.56 8700.00 416.56
55 1201.88 400.84 11.82 12.00 12.70 0.50 1.00 1.00 1.55 1.20 4.56 5500.00 263.34
32 699.28 267.62 7.89 8.00 12.70 0.50 1.00 1.00 1.78 1.20 4.56 3200.00 153.22


Anchor Trench                           
2 18.21 0.02 0.00 0.00 0.60 0.50 1.00 1.00 1.78 1.20 1.90 200.00 9.58
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APPENDIX G.4 
Buried Pipe Loading 


 
1.0 INTRODUCTION  


The load bearing capacity of the piping that is installed as a component in the leak detection, leachate 
collection and recovery system and the sump access pipes must be sufficient to withstand the load 
imposed by the overburden above the pipes. The maximum height of overburden on the LCS piping for 
the current design is approximately 80 feet; however the overburden of 110 feet was used for the design 
calculations to allow for future expansion of the South Cell.  The overburden includes the maximum 
tailings thickness, random fill up to 1.5 feet and a final cover thickness of 6.5 feet.  Leak detection and 
leachate collection piping is specified as 3- to 8-inch diameter, standard dimension ration (SDR) 15.5, 
perforated HDPE pipe.  The sump access pipes are specified as 4-inch and 12-inch diameter, SDR 9, 
solid-wall HDPE pipe.  The methods used to evaluate the deflection, potential buckling and crushing of 
the pipes under the imposed loads are as presented in the “Polyethylene Pipe Handbook” available on-line 
from Plastic Pipe Institute (PPI, 2006).  The following sections describe the method of analysis.  
Spreadsheets showing example calculations are presented at the end of this appendix.  Calculations are 
presented for SDR 17 pipe (approximately 9% reduction in ratio of outer diameter to wall thickness as 
compared to SDR 15.5 pipe) to approximate some loss in strength of SDR 15.5 pipe due to perforations. 
 


2.0 PIPE BEDDING  


Characterization of the material in which the pipe is embedded greatly influences the reaction of the 
buried pipe to the imposed overburden loads. The piping in the leak detection and leachate collection 
system will be embedded in a minimum depth of 24 inches of drainage sands and gravels that blanket the 
base of the TSF. Therefore, the bedding material has been characterized as gravely sands and gravels 
compacted to 90% standard proctor density.  
 
The sump access pipes are routed up 2.5H:1V and 2.0H:1V slopes.  It is difficult to place and compact 
bedding around the pipe on the slopes. However, dumped gravel will be placed around the access pipes 
from the sump to surround, anchor, and protect these access pipes. The bedding material will be gravely 
sands and gravels compacted (or dumped) to 85% standard Proctor density. 
 


3.0 RING DEFLECTION 


Ring deflection is the normal response of flexible pipes to soil pressure.  The deflection leads to the 
redistribution of soil stress and the initiation of arching.  A method presented in PPI (2006, pg. 227-230) 
uses the Watkins-Gaube Graph.  This method does not rely on the soil reaction modulus (E’).  It is based 
on the concept that the deflection of a pipe embedded in a layer of soil is proportional to the compression 
or settlement of the soil layer and that the constant of proportionality is a function of the relative stiffness 
between the pipe and the soil.  To use the Watkins-Gaube Graph, the designer first determines the relative 
stiffness between pipe and soil, which is given by the Rigidity Factor, RF, as calculated by the following 
formula: 


 


E
DRE


R S
F


3)1(12 −
=  


 
where: DR = Dimension Ratio = Outside diameter of pipe/wall thickness, 
 ES = Secant modulus of the soil (psi), and 
 E = Apparent modulus of elasticity of pipe material (psi). 
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The secant modulus of the soil may be related to the one-dimensional modulus, MS, by the following 
equation: 


 


)1(
)21)(1(


μ
μμ


−
−+


= SS ME  


where:  MS = one-dimension modulus, and 
 μ = soil’s Poisson ratio. 


 
A typical value of Ms is interpolated from Table 2-14 of PPI (2006) to be 2828 psi for a vertical soil stress 
of 76 psi (110 feet of overburden at a moist unit weight of 100 pcf) and pipe embedment in gravely sands 
and gravels compacted to 90% standard proctor density.  A typical value of the Poisson ratio for dense 
sand of 0.3 was used (from Table 2-15 of PPI, 2006).  The Dimension Ratio is available from tabulated 
values from PPI (2006) for the selected pipe diameter and SDR.  The long-term (50 years) apparent 
modulus of elasticity for HDPE pipe is estimated to be 28,200 psi, reflecting approximately a 75% 
reduction of the short-term modulus value, as recommended by PPI (2006, Table 2-6).  
 
Next, the Deformation Factor, DF, is determined by entering the Watkins-Gaube Graph, as presented 
below, with the Rigidity Factor. 
 


 
 
The Deformation Factor is the proportionality constant between vertical deflection (compression) of the 
soil layer containing the pipe and the deflection of the pipe. Thus, pipe deflection can be obtained by 
multiplying the proportionality constant DF times the soil settlement.  If DF is less than 1.0 from the above 
figure, 1.0 is used.  The soil layer surrounding the pipe bears the entire load of the overburden above it 
without arching. Therefore, settlement (compression) of the soil layer is proportional to the prism load 
and not the radial directed earth pressure. Soil strain, εS, may be determined from the following equation: 
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S
s E


wH
144


=ε  


 
where: w = unit weight of soil (pcf), and  
 H = height of fill above pipe crown (ft). 


 
The height of fill above the pipe crown is approximately 110 feet.  The pipe deflection as a percent of the 
diameter can be found by multiplying the soil strain, in percent, by the deformation factor: 


 


sF
M


D
D


X ε=
Δ )100(  


 
where:  ΔX/DM = deflection. 
 


As discussed in PPI (2006, pg.215), a 7.5 percent deflection limit provides a large safety factor against 
instability and strain and is considered a safe design deflection for non-pressure applications.   
 
Ring Deflection using Spangler’s Modified Iowa formula, which does not account for the effects of soil 
arching, was also calculated for comparison.  Methods are presented in PPI (2006, pg. 207-215).  Details 
of these calculations are shown on the spreadsheets at the end of this appendix. 
 


4.0 CONSTRAINED BUCKLING 


Constrained buckling for pipes below the ground water level was evaluated using the Luscher Equation as 
follows (from PPI 2006, pg.218-219): 


 


3)1(12
''65.5


−
=


DR
EERB


N
PWC  


 
where: PWC = allowable constrained buckling pressure (psi),  
 N = safety factor, 
 R = buoyancy reduction factor, and 
 E’ = soil reaction modulus (psi). 


 
The buoyancy reduction factor and the B’ term are calculated using the following equations: 
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where: HGW = height of ground water above pipe (ft).  
  


The height of ground water above pipe is estimated to be 100 feet (assuming tailings are saturated when 
cover is placed).  Although buckling occurs rapidly, long-term external pressure can gradually deform the 
pipe to the point of instability. This behavior is considered viscoelastic and can be accounted for by using 
the long-term (50 years) apparent modulus of elasticity value of 28,200 psi, as recommended by PPI 
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(2006, Table 2-6).  The soil reaction modulus is estimated to be 3000 psi for the leak detection and 
leachate collection systems with well compacted sand and gravel bedding material.  The soil reaction 
modulus is reduced to 2000 psi for the sump access pipes to reflect the lesser degree of compaction of the 
bedding material on the side slopes (see PPI 2006, pg. 211-212).  A typical safety factor of 2.0 has been 
used for thermoplastic pipe.  The allowable constrained buckling pressure should be compared to the total 
vertical stress acting on the pipe crown from the combined load of soil and ground water.   


 
Constrained buckling was also computed using the Moore-Selig Equation (see PPI 2006, pg. 231) for 
comparison purposes. However, this method is not as applicable because it does not take into account the 
buoyancy reduction factor to account for pipes below the water level. These calculations are presented in 
the spreadsheets at the end of this appendix. 
 


5.0 WALL CRUSHING  


The combined horizontal and vertical earth load acting on a buried pipe creates a radially-directed 
compressive load acting around the pipe’s circumference. When a PE pipe is subjected to ring 
compression, thrust stress develops around the pipe hoop, and the pipe’s circumference will shorten 
slightly. The shortening permits “thrust arching”.  That is, the pipe hoop thrust stiffness is less than the 
soil hoop thrust stiffness and, as the pipe deforms, less load follows the pipe.  The Vertical Arching 
Factor (VAF) (see PPI 2006, pg. 225-227) is calculated as follows: 


 


5.2
171.088.0


+
−


−=
A


A


S
SVAF  


where: SA = Hoop Thrust Stiffness Ratio. 
 


The Hoop Thrust Stiffness Ratio can be calculated as follow: 
 


EA
rM


S centS
A


43.1
=  


 
Where: rcent = radius to centroidal axis of pipe (in), and 
 A = wall thickness for DR pipe (in). 
 


As discussed above for ring deflection, Ms is interpolated from Table 2.14 of PPI (2006) to be 2828 psi.  
The long-term (50 years) apparent modulus of elasticity, E, is estimated to be 28,200 psi.  
 
The radial directed earth pressure, PRD, can be found by multiplying the prism load (pressure) by the 
vertical arching factor as follows: 


 
wHVAFPRD )(=  


 
The wall crushing calculation is basically a comparison of the allowable compressive stress in the pipe 
wall with the ring compressive stress imposed by the loading. The ring compressive stress, S, is 
determined as follows:   


 


288
DRP


S RD=  
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The compressive stress in the pipe wall can be compared to the pipe material allowable compressive 
stress.  The allowable long-term compressive stress value for PE3408 material is 1,000 psi (PPI 2006, pg. 
217). 
 


6.0 REFERENCES  


Plastic Pipe Institute (PPI), 2006.  Handbook of Polyethelene Pipe, 1st edition. 







Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS


Calculations for PE3408 (black) HDPE pipe, IPS Dimensions


Nominal Diameter (in) 3
Dimension Ratio, Do/t, DR 17


Outside Diameter, Do (in) 3.5 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 3.06 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 0.206 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor


Vertical Soil Pressure (psi) 76.39


Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor


VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H


Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 1.64
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 0.206
Hoop Thrust Stiffness Ratio, SA 1.14
Vertical Arching Factor, VAF 0.85
Radial Directed Earth Pressure, PRD 
(psf) 9376
Radial Directed Earth Pressure, PRD 
(psi) 65


S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 553
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12


S<1000, so ok against wall crushing


Deflection of Pipe Using Watkins-Gaube Graph


Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+µ)*(1-2µ)/(1-µ)
εs=wH/144/Es
∆X/Dm=εs*Df


Poisson ratio of bedding, µ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
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Rigidity Factor, Rf 3661
Deformation Factor, Df 1.5 look-up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ∆X/Dm 5.5%


Deflection of Pipe Using Spangler's Modified Iowa Formula


∆X/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))


Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 3000 crushed rock with slight to high compaction


Ring Deflection, ∆X/Dm 4.1%


Constrained Buckling using Luscher Equation


PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))


Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 98


Vertical Soil Pressure (76 psi) < PWC, so ok against buckling


Constrained Buckling in Dry Ground using Moore-Selig Equation


PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2
/3)
E*s=ES/(1-µ)


Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 3.29
Moment of Inertia, I (in^4/in) 0.0007
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 228
Factor of Safety against buckling 3.0


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS


Calculations for PE3408 (black) HDPE pipe, IPS Dimensions


Nominal Diameter (in) 8
Dimension Ratio, Do/t, DR 17


Outside Diameter, Do (in) 8.625 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 7.55 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 0.507 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor


Vertical Soil Pressure (psi) 76.39


Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor


VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H


Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 4.04
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 0.507
Hoop Thrust Stiffness Ratio, SA 1.14
Vertical Arching Factor, VAF 0.85
Radial Directed Earth Pressure, PRD 
(psf) 9372
Radial Directed Earth Pressure, PRD 
(psi) 65


S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 553
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12


S<1000, so ok against wall crushing


Deflection of Pipe Using Watkins-Gaube Graph


Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+µ)*(1-2µ)/(1-µ)
εs=wH/144/Es
∆X/Dm=εs*Df


Poisson ratio of bedding, µ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
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Rigidity Factor, Rf 3661
Deformation Factor, Df 1.5 look-up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ∆X/Dm 5.5%


Deflection of Pipe Using Spangler's Modified Iowa Formula


∆X/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))


Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 3000 crushed rock with slight to high compaction


Ring Deflection, ∆X/Dm 4.1%


Constrained Buckling using Luscher Equation


PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))


Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 98


Vertical Soil Pressure (76 psi) < PWC, so ok against buckling


Constrained Buckling in Dry Ground using Moore-Selig Equation


PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2
/3)
E*s=ES/(1-µ)


Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 8.12
Moment of Inertia, I (in^4/in) 0.0109
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 228
Factor of Safety against buckling 3.0


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS


Calculations for PE3408 (black) HDPE pipe, IPS Dimensions


Nominal Diameter (in) 12
Dimension Ratio, Do/t, DR 9


Outside Diameter, Do (in) 12.75 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 9.75 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 1.417 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor


Vertical Soil Pressure (psi) 76.39


Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor


VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H


Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 5.63
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 1.417
Hoop Thrust Stiffness Ratio, SA 0.57
Vertical Arching Factor, VAF 0.98
Radial Directed Earth Pressure, PRD 
(psf) 10776
Radial Directed Earth Pressure, PRD 
(psi) 75


S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 337
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12


S<1000, so ok against wall crushing


Deflection of Pipe Using Watkins-Gaube Graph


Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+µ)*(1-2µ)/(1-µ)
εs=wH/144/Es
∆X/Dm=εs*Df


Poisson ratio of bedding, µ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
Rigidity Factor, Rf 458
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Deformation Factor, Df 1 look up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ∆X/Dm 3.6%


Deflection of Pipe Using Spangler's Modified Iowa Formula


∆X/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))


Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 2000 crushed rock with slight compaction


Ring Deflection, ∆X/Dm 4.8%


Constrained Buckling using Luscher Equation


PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))


Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 226


Vertical Soil Pressure (76 psi) < PWC, so ok against buckling


Constrained Buckling in Dry Ground using Moore-Selig Equation


PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2/
3)
E*s=ES/(1-µ)


Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 11.33
Moment of Inertia, I (in^4/in) 0.2371
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 457
Factor of Safety against buckling 6.0


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for 
non-pressurized pipe).


Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for 
non-pressurized pipe)
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APPENDIX G.5 
Liner System Anchorage 


 
1.0 INTRODUCTION  


Anchorage of the liner system for the TSF will consist of conventional L-shaped anchor trenches.  The 
most conservative case was evaluated with a slope of 2H:1V used for the anchor trench design 
calculations.  The same liner anchorage design will be used for the Process Ponds liner system.  The 
Process Ponds have a slope of 3H:1V and the same general berm dimensions as the TSF.    The typical 
anchor trench details for the TSF and Process Ponds are provided on Drawing P1.10.   
 
The two general anchor failure modes include an anchor pullout or an HDPE liner failure. The anchor 
pullout will be considered the controlling condition. An anchor pullout will generally be an observable 
occurrence, while there may be no evidence of a tension failure of one or both of the liners. The tensile 
strength of one liner will be considered the critical (maximum) anchorage tension. The following methods 
of evaluating and designing liner anchorage are presented in Koemer (2005b).  
 


1.1 Anchor Trench Design Method 


An anchor trench typically includes a runout section with a terminating anchor trench with the liner(s) 
folded over the edge of the trench prior to backfill. The depth of the anchor trench then introduces another 
variable into the design process. The formulation of the governing equation is very to similar to that of 
liner runout with the addition of the earth pressures in the trench.  
 
1.1.1 Summation of Forces  


Koerner (2005b) presents a summation of horizontal forces for an anchor trench liner pullout as:  
 


ΣFx = 0 


Tallow cosβ = FUσ + FLσ + FLT –PA +PP 


 
where the variables are as previously defined with the addition of:  
 
 PA = active earth pressure against the backfill side of the anchor trench; and  
 PP= passive earth pressure against the inside of the anchor trench.  
 
1.1.2 Earth Pressure  


The additional forces resisting liner pullout are the imposed by the passive and active earth pressure 
within the anchor trench. Koemer (2005b) presents the calculation of these forces as:  
 


PA = (0.5γ ATd AT + σn)KAdAT 


PP = (0.5γ ATdAT + σn)KPdAT 
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where:  
γAT = unit weight of soil in anchor trench 
dAT = depth of the anchor trench 
σn = applied normal stress from cover soil 
KA = coefficient of active earth pressure = tan2(45 – φ/2) 
KP = coefficient of passive earth pressure = tan2(45 + φ/2)  
φ = angle of shearing resistance of respective soil 


 
The resulting equation for determining liner pullout resistance has the design variables of cover thickness, 
length of runout and trench depth. Since the equation can only be solved for one variable, the cover 
thickness and length of runout are generally established as constants and the equation is solved for the 
depth of the trench.  
 
1.2 Anchor Trench Design  


This section presents the anchor trench design for the top of the slopes for the tailings facility.  The 
minimum cover layer and steepest slope were used for the design.  No cover soil will be placed over the 
top of the liner runout.  The interior slopes will be 2H:1V.  In order to limit the potential for a tensile 
failure in the liner, the pullout force will be limited to one-half of the available tensile strength. 
 
1.2.1 Anchor Trench Calculation  


The inputs for the calculation are as follows:  
 


σallow = 2211 psi (calculated from minimum tensile strength break of HDPE)  


t = 0.057 inch (57 mil) 


Tallow = σallow t/2 = 126/2 = 63 lb/in  (Yield Stress of Poly-Flex Textured HDPE from ASTM D 
6693 from page 83 of Geosynthetics Specifier’s Guide 2008, IFAI publication, Volume 25, 
Number 6, Dec 2007- Jan 2008, sheet attached) 


β = 26.5 degrees (2H:1V sideslopes) 


Unit weight of soil = 112 lb/ft3 (calculated as 90% of standard Proctor at optimum water content 
for bulk Entrada Sand sample tested.  Laboratory results attached in Appendix C.3.4)   


σn= cover thickness x unit weight of soil = 0 (there will be no cover soil on top of the liner 
runout) 


δL = 9 degrees (interface friction angle between textured HDPE and geonet, minimum value given 
in Koerner, 2005a) 


δu = 0 degrees  


LRO = 6 feet = 72 inches  


γAT = 112 lb/ft3 = 0.065 lb/in3 (unit weight of soil in anchor trench) 


φ = 32 degrees (Direct shear results for Entrada sandstone and weathered Entrada sandstone 
samples remolded to 95% compaction at optimum water content had friction angles of 39 to 40 
degrees.  A conservative value of 32 degrees was chosen for the calculations.  Laboratory results 
are attached in Appendix C.4)  


KA = tan2(45 – φ/2) = tan2(45 - 32/2) = 0.31 


KP = tan2(45 + φ/2) = tan2(45 + 32/2) = 3.25 
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The required depth of anchor trench is calculated according to: 
 


Tallow cos β = FUσ + FLσ + FLT - PA + PP 
 
FUσ = σn tanδu (LRO) = (0)tan(0)(72) = 0 
FLσ = σn tanδL (LRO) = (0)tan(9) (72) = 0 
FUσ = Tallow sin β tan δL = (63)sin(26.5)tan(9) = 4.45 lb/in 
 
PA = (0.5γATdAT + σn)KAdAT = (0.5(0.065)dAT +0)(0.31)dAT 
PA = (0.01008) dAT


2  
 
PP = (0.5γATdAT + σn)KPdAT = (0.5(0.065)dAT +0)(3.0) dAT 
PP = (0.1056 dAT


2)  
 
Tallow cos β = 63 cos(26.5) = 56.4 lb/in 
 
56.4 =0 + 0 +4.45 - (0.010725 dAT


2) + (0.0975 dAT
2) 


 
52.0 = 0.0955 dAT


2  
 
Solving the equation, the depth of the trench is determined to be:  
 


dAT = 23.3 inches 
 
A specified trench depth of 24 inches is sufficient to utilize one-half or more of the available tensile 
strength for a single HDPE liner.  Since there is no cover soil on top of the liner runout, the trench depth 
is not dependent on liner runout.  A trench depth of 24 inches will be sufficient for liner anchorage for the 
Process Ponds which have a less steep slope than the TSF.  Typical details for the anchor trenches for the 
TSF and Process Ponds is provided on Drawing P1.10 of this report.    
 
1.3 Summary and Conclusions  


The specified trench depth of 24 inches is sufficient liner anchorage for both the TSF and Process Ponds.    
 


2.0 REFERENCES 


Geosynthetics Specifier’s Guide, 2008.  Volume 25.  Number 6.  Page 83.  December 2007-January 2008. 
 
Koerner, G.K. and Narejo, D., 2005a. “Direct Shear Database of Geosynthetic to Geosynthetic and 


Geosynthetic to Soil Interfaces,” Geosynthetic Research Institute, Report No.30. 
 


Koerner, R.M., 2005b. Designing With Geosynthetics — Fifth Edition. Prentice Hall, Upper Saddle 
River, NJ.  
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LINER UPLIFT 


 
 







 


Calculation Package 


Liner Uplift Analysis 


Introduction: 


This calculation package has been prepared to evaluate the potential for wind uplift on the liner 
system proposed for the tailings storage facility (TSF) and process water ponds at the Shootaring 
Canyon Uranium Mill site (Shootaring).  The proposed TSF has been designed with an exposed 
geomembrane on the side slopes of the facility.  The bottom of the TSF will be covered with 18 
inches of gravel and 6 inches of sand to act as both a protective layer and a drainage layer for the 
overlying tailings.  The perimeter of the liner system will be secured in an anchor trench that will 
restrain the edge of the liner system and prevent the introduction of wind under the liner.  
However, the side slopes of the geomembrane will remain exposed until such time that the 
tailings reach the top elevation of the liner.  The process water ponds will be constructed in a 
similar manner except that the bottom of the pond will be covered with and 18 inch of gravel 
drainage layer. 


Wind generated uplift (uplift) is a common occurrence on exposed geomembrane covers and 
liner systems.  Wind passing over a geomembrane results in a reduction in pressure at ground 
level.  The presence of side slopes or other obstructions under the geomembrane has been shown 
to alter the pressure distribution along the geomembrane.  Giroud, 1995 provided a detailed 
discussion of this pressure distribution and a methodology by which the pressure distribution can 
be estimated and used for designing the restraints and anchor system of the geomembrane.  
These equations were further modified by Giroud and Zornberg (Zornberg, 1997) to take into 
account the reduction in normal forces acting on geomembranes placed on a slope. 


This calculation package evaluates the potential for uplift on the exposed geomembrane liner, as 
well as the strength of the geomembrane with respect to tension developed by wind uplift and as 
effected by temperature.  Several methods of preventing uplift have been developed for exposed 
geomembrane applications, including: strategic placement of weight on the geomembrane, 
placement of a soil or liquid cover over the geomembrane, installation of intermediate anchor 
trenches and the application of vacuum below the geomembrane.  For purposes of this project, 
only the strategic placement of weight on the geomembrane has been evaluated.  Ultimately the 
geomembrane will be covered by mill tailings that will hold the geomembrane in place.  
Therefore, this calculation package will focus only on the ability of the liner to resist uplift and 
prevent material failure of the liner system during temporary exposure to the design wind.  
Additionally, calculations are provided to identify the spacing of supplemental weight on the 
liner system to help resist uplift and to avoid shifting during uplift events. 







 


This calculation package has been prepared by Mr. Erik Nelson, P.E. at Engineering Analytics, 
Inc. 


References: 


Giroud, J.P., Pelte, T., and Bathurst, R.J., 1995, “Uplift of Geomembranes by Wind”, 
Geosynthetics International, Vol. 2, No. 6, pp.897-952. 


Hydro-Engineering, LLC, 2005,  “Tailings Reclamation and Decommissioning Plan for 
Shootaring Canyon Uranium Project, Garfield County, Utah”, December 2005, Revised 
December 2006 


Zornberg, J.G. and Giroud, J.P., 1997, “Uplift of Geomembranes by Wind – Extension of 
Equations”, Geosynthetics International, Vol. 4, No. 2, pp 187-207. 


Zornberg, J.G. and Giroud, J.P., 1999, “Errata for Uplift of Geomembranes by Wind – Extension 
of Equations”, Geosynthetics International, Vol. 6, No. 6, pp 521-522. 


Calculations: 


Liner specifications were originally provided in the Tailings Reclamation and Decommissioning 
Plan (Hydro-Engineering, 2005) and have been updated for the current Design Report.  The 
parameters used for design are provided as Attachment A. 


Wind speed and temperature criteria were developed by reviewing the meteorological data from 
two Remote Area Weather Stations located near the site, Kane Gulch and North Long Point.  
Kane Gulch is located approximately 46 miles east southeast of the site and provided hourly 
meteorological data from June 1991 through September 2008.  North Long Point is located 
approximately 48 miles east northeast of the site and provided meteorological data from August 
1997 through September 2008.  These two sites are the closest weather stations to the site that 
have extended weather data.  Data from these two sites were compiled and evaluated to identify 
the temperature and wind speed trends for each month.  Table 1 presents the average and 
maximum sustained wind, wind gust and temperature for each site for each month over which 
data was available.  The highest temperature, and maximum wind gust speed from either site was 
then compiled to create a monthly design temperature and wind speed.  Table 2 presents the 
design wind speed and temperature.   


Wind uplift was then calculated for each month using the design wind speed and temperature 
data in Table 2. 


The average site elevation is approximately 1350 m above sea level. 







 


The average atmospheric pressure at an elevation of 1350 m is 86,175 Pa as interpolated from 
values provided by Giroud, 1995 (pg, 902) 


Calculate Uplift Potential: 


Based on the above values the maximum change in pressure expected to be generated by the 
design wind is calculated by equation (9) (Giroud, 1995) 


∆pR = 0.050 V2e-(1.252x10-4)z  


Where V = Wind velocity (km/h) 


And z = elevation in meters 


Table 3 presents the maximum pressure change for each month. 


This value represents the maximum uplift that could be experienced by the liner system.  
However, depending on the liners location within the TSF the actual wind suction will be 
reduced by the suction factor to provide a realistic distribution of suction forces within the 
facility.  The following table presents the suction factors for each area evaluated. 


Location Suction Factor (λ) (1) 


Slopes (full face) 0.7 


Bottom 0.4 


(1)  Per Giroud, 1995 


Table 3 presents the factored loads for that portion of the geomembrane that will be exposed on 
the side slopes.  Since the bottom portion of the liner will be covered by the drainage and sand 
layers temperature effects on that portion of the liner will be negligible and therefore are not 
calculated on a monthly basis. 


Check Uplift on Bottom Liner: 


Weight of soil on bottom liner = 2 ft x 130 pcf = 260 psf (12,448 Pa)   


Maximum possible uplift at maximum design wind speed (78 mph) = 665.3 Pa 


Factored uplift = Max Uplift x 0.4 = 266.12 Pa 


The factored uplift value is much less than the combined weight of the drainage and sand layers 
on the liner, therefore, no uplift is expected on the bottom liner. 







 


Check Uplift on Side Slope Liner: 


Slope angle for 2:1 slope = 26.56° (maximum slope) 


From the Design Drawings the maximum length of exposed geomembrane along the slope = 
152 ft. (46.2 m). 


From the HDPE material manufacturer’s specifications (see attachment to Appendix F.3): 


 Liner thickness = 57 mil – 1.45 mm 


 Allowable tension at yield Tall = 126 lb/in of width (22.07 kN/m) 


 Allowable strain at yield εall = 12 percent 


 Density of HDPE = 0.94 g/cm3 


Weight of geomembrane = 0.145cm x 0.94 g/cm3 = 0.136g/cm2 = 1.36 kg/m2 


Effective Suction Se = (∆pR x λ) – (9.81x wt. geomembrane x cos (slope angle))  Equation A-41 
(Zornberg, 1997).  Calculated values for effective suction (Se), SeL, and normalized liner tension 
(T’all) are presented in Table 3.   


Allowable tension values (Tall) will vary depending on the temperature of the liner material.  
Figure 23 from (Giroud, 1995) presents a graphical depiction of maximum allowable tension at 
yield vs. temperature and strain at yield.  It should be noted that Giroud’s data was based on 
empirical data and is therefore slightly higher than the maximum yield stress and strain reported 
by the manufacturer.  This is because the values presented by the manufacturer represent the 
lower allowable limit of yield stress and strain that is acceptable for a given liner material.  
Temperature vs. yield stress curves were not available from the liner manufacturers.  Therefore, 
for purposes of this study, an additional curve has been added to Figure 23 that has been adjusted 
to correspond to the manufacturer’s minimum yield stress/strain values at the appropriate ASTM 
test temperature of 23 °C.  This adjusted curve provides stress/strain values that are more 
consistent, and therefore more conservative, than those reported in the original Figure 23. 


Table 3 presents the calculated normalized stress for the liner material at the maximum wind gust 
speed and temperature for each month. 


Per Table 2 (Giroud, 1995) T/SeL at yield strain varies from 0.66 to 0.69.  The calculated value 
of T’all is greater than the T/SeL for all months.  Therefore is can be concluded that the liner is 
strong enough to withstand the tension generated by the wind uplift without yielding.   Back 
calculations based on the previously described methodology indicates that the proposed 







 


geomembrane will be able to withstand the maximum design wind gust of 78 mph up to a 
temperature of approximately 150 °F (65°C). 


Calculation of Supplemental Restraints: 


Although the above calculations indicate that the liner is capable of withstanding the uplift forces 
generated by the design wind, it would be undesirable to have the liner along an entire side of the 
TSF lifted off its underlayment.  Potential problems associated with allowing unrestrained uplift 
include shifting and wrinkling of the liner or uncontrolled flapping of the liner which could result 
in failure due to fatigue.  Therefore the addition of supplemental weight to the surface of the 
exposed geomembrane on the side slopes is recommended to help retain the liner system in 
place.  Although several different types of restrait systems are available, the primary method of 
restraint analyzed for this application is the addition of weight on top of the liner.  The use of 
sand bags was analyzed to keep the liner in place however, it was calculated that 70 lb sandbags 
would need to be placed every 2 to 3 feet to keep the liner in place. Therefore, the weight will be 
added either by filling an HDPE tube or corrugated HDPE culvert with soil and laying the 
tube/culvert on the liner from top to bottom.   


Weight spacing was calculated as follows: 


Maximum uplift on Liner = 463 Pa = 9.67 lb/ft2 


Therefore, the weight of the supplemental restraints is calculated by: 


Wsup = 9.67 x S 


Where S is the distance between the restraints. 


Spacing of Restraints, S (ft.) Weight per linear foot (lb) Equivalent Culvert ID (in) 


50 483 26 


75 725 32 


100 967 37 


 


Process Water Ponds: 


Uplift potential on the exposed portions of the process water pond liners was also evaluated 
using the same methods described above.  The south and north process water ponds were 
evaluated separately since the length of exposed geomembrane in each pond is different.  The 
South Process Water Pond has a maximum exposed length of geomembrane of approximately 







 


88 feet, located at the corners of the pond.  The slope of the liner at that location is 
approximately 3.7:1 (horizontal:vertical).  The North Process Water Pond has a maximum 
exposed length of geomembrane of approximately 47 feet located at the corner of the pond.  The 
slope at that location is approximately 3.2:1.  The liner materials, methods of construction, and 
anchoring systems will be the same as those used for the TSF, therefore, the calculations 
described above are essentially the same with the exception that the exposed length of 
geomembrane and slope are different.  Tables 4 and 5 present the results of those calculations 
using the maximum temperature and wind speed for each month of the year.  Based on those 
calculations, the stress generated in the process water pond liners by wind uplift is significantly 
less than the yield stress of the liner material. 


Conclusions: 


Based on the calculations performed as part of this package, the exposed portions of the 60 mil 
HDPE geomembrane liner will be capable of withstanding the design wind speeds and maximum 
recorded temperatures without tearing or pulling apart, provided the anchoring system is capable 
of withstanding the tension forces generated by the uplift.  A supplemental restraint system is 
recommended for the exposed portions of the TSF geomembranes to help maintain the 
positioning of the exposed liner.  The supplemental restraints are important in that they will 
reduce the likelihood of stress increases in the liner due to shifting or uneven deformation of the 
liner. The process water ponds do not require supplemental restraints because the length of the 
exposed slope is significantly less than the TSF liner.   







Table 1
Summary of Meterological Data
Summary of Monthly Remote Area Weather Station Data
Shootaring Canyon Uranium Tailings Storage Facility


North Long Point
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec


Max. Wind Speed (mph) 19 19 17 21 18 19 13 14 15 18 17 17
Avg. Wind Speed (mph) 3.1 3.4 3.2 4.1 3.5 3.4 2.3 2.1 2.6 3.1 3.0 2.7
Max. Wind Gust (mph) 48 54 47 49 47 44 38 39 41 44 44 39
Avg. Wind Gust (mph) 10.1 11.2 11.0 13.1 11.9 11.6 9.3 8.5 9.6 10.3 10.0 9.2
Max. Temp. (Deg. F) 81 81 95 90 97 90 105 93 91 88 79 82
Avg. Temp. (Deg. F) 29.6 31.7 37.9 44.0 52.1 60.7 68.0 63.4 56.3 45.6 36.1 28.7


Kane Gulch
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec


Max. Wind Speed (mph) 17 27 22 28 22 23 23 20 20 22 20 22
Avg. Wind Speed (mph) 3.2 3.6 4.2 5.1 5.0 5.2 4.4 4.0 4.1 3.8 3.4 3.2
Max. Wind Gust (mph) 47 51 54 52 54 56 50 44 58 57 77 78
Avg. Wind Gust (mph) 8.4 9.3 10.8 13.0 11.9 11.5 11.5 11.2 9.7 9.8 9.0 8.5
Max. Temp. (Deg. F) 63 67 82 85 96 99 104 101 96 86 74 63
Avg. Temp. (Deg. F) 28.8 32.8 40.2 46.4 57.7 66.7 73.5 71.4 61.7 48.5 35.7 28.4







Table 2
Summary of Monthly Maximum Weather Data
Shootaring Canyon Uranium Tailings Storage Facility


Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Max. Wind Speed (mph) 19 27 22 28 22 23 23 20 20 22 20 22
Avg. Wind Speed (mph) 3.2 3.6 4.2 5.1 5.0 5.2 4.4 4.0 4.1 3.8 3.4 3.2
Max. Wind Gust (mph) 48.0 54 54 52 54 56 50 44 58 57 77 78
Avg. Wind Gust (mph) 10.1 11.2 11.0 13.1 11.9 11.6 11.5 11.2 9.7 10.3 10.0 9.2
Max. Temp. (Deg. F) 81 81 95 90 97 99 105 101 96 88 79 82
Avg. Temp. (Deg. F) 29.6 32.8 40.2 46.4 57.7 66.7 73.5 71.4 61.7 48.5 36.1 28.7
Max. Temp. (Deg. C) 27.2 27.2 35 32.2 36.1 37.2 40.6 38.3 35.6 31.1 26.1 27.8







Table 3
Summary of Monthly Uplift Calculations
Shootaring Canyon Uranium Tailings Storage Facility


Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Uplift Potential
∆pR=0.05 V2e-(1.252x10-4)z


z (meters) 1350
∆pR 251.95 318.88 318.88 295.7 318.88 342.94 273.39 211.71 367.87 355.29 648.37 665.32
Suction Factor (λ) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Wind Suction (Sw) = ∆pR*λ 176.37 223.22 223.22 206.99 223.22 240.06 191.37 148.2 257.51 248.71 453.86 465.72


Effective Suction (Se)
slope (s) 26.56
mass of liner (ml) (kg/m2) 1.36
Se = Sw - 9.81*ml *cos(s) 174.46 221.31 221.31 205.08 221.31 238.15 189.46 146.29 255.6 246.8 451.95 463.81


Length (L) (m) 43.89
Se*L (kN/m) 7.657 9.7132 9.7132 9.0009 9.7132 10.452 8.3155 6.4207 11.218 10.832 19.836 20.357


Allowable Tension (Tall) @23°C 22 Per Giroud 1995, Use Tall at Yield
Tall @ Max Temp. 21.3 21.3 19.7 20.1 19.5 19.2 18.6 19.1 19.6 20.6 21.5 21.2
Yield Percent (ε) @ Max Temp. 12.3 12.3 13 12.9 13.1 13.2 13.4 13.3 13.1 12.6 12.2 12.3
Normalized Tension (T'all)
T'all = Tall/SeL @ Max Temp 2.7818 2.1929 2.0282 2.2331 2.0076 1.8369 2.2368 2.9748 1.7471 1.9018 1.0839 1.0414
Min  T'all 0.68 0.68 0.67 0.67 0.67 0.67 0.66 0.67 0.67 0.68 0.69 0.69







Table 4
Summary of Monthly Uplift Calculations
Shootaring Canyon Uranium Mill - South Process Water Pond


Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Uplift Potential
∆pR=0.05 V2e-(1.252x10-4)z


z (meters) 1350
∆pR 251.95 318.88 318.88 295.7 318.88 342.94 273.39 211.71 367.87 355.29 648.37 665.32
Suction Factor (λ) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Wind Suction (Sw) = ∆pR*λ 176.37 223.22 223.22 206.99 223.22 240.06 191.37 148.2 257.51 248.71 453.86 465.72


Effective Suction (Se)
slope (s) 15.12
mass of liner (ml) (kg/m2) 1.36
Se = Sw - 9.81*ml *cos(s) 187.5 234.3 234.3 218.1 234.3 251.2 202.5 159.3 268.6 259.8 465.0 476.8


Length (L) (m) 26.7
Se*L (kN/m) 5.01 6.26 6.26 5.82 6.26 6.71 5.41 4.25 7.17 6.94 12.41 12.73


Allowable Tension (Tall) @23°C 22 Per Giroud 1995, Use Tall at Yield
Tall @ Max Temp. 21.3 21.3 19.7 20.1 19.5 19.2 18.6 19.1 19.6 20.6 21.5 21.2
Yield Percent (ε) @ Max Temp. 12.3 12.3 13 12.9 13.1 13.2 13.4 13.3 13.1 12.6 12.2 12.3
Normalized Tension (T'all)
T'all = Tall/SeL @ Max Temp 4.2554 3.4046 3.1488 3.4519 3.1169 2.8631 3.4406 4.4906 2.7329 2.9696 1.7319 1.6652
Min  T'all 0.68 0.68 0.67 0.67 0.67 0.67 0.66 0.67 0.67 0.68 0.69 0.69







Table 5
Summary of Monthly Uplift Calculations
Shootaring Canyon Uranium Mill - North Process Water Pond


Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Uplift Potential
∆pR=0.05 V2e-(1.252x10-4)z


z (meters) 1350
∆pR 251.95 318.88 318.88 295.7 318.88 342.94 273.39 211.71 367.87 355.29 648.37 665.32
Suction Factor (λ) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Wind Suction (Sw) = ∆pR*λ 176.37 223.22 223.22 206.99 223.22 240.06 191.37 148.2 257.51 248.71 453.86 465.72


Effective Suction (Se)
slope (s) 17.35
mass of liner (ml) (kg/m2) 1.36
Se = Sw - 9.81*ml *cos(s) 175.4 222.3 222.3 206.0 222.3 239.1 190.4 147.2 256.6 247.8 452.9 464.8


Length (L) (m) 14.28
Se*L (kN/m) 2.50 3.17 3.17 2.94 3.17 3.41 2.72 2.10 3.66 3.54 6.47 6.64


Allowable Tension (Tall) @23°C 22 Per Giroud 1995, Use Tall at Yield
Tall @ Max Temp. 21.3 21.3 19.7 20.1 19.5 19.2 18.6 19.1 19.6 20.6 21.5 21.2
Yield Percent (ε) @ Max Temp. 12.3 12.3 13 12.9 13.1 13.2 13.4 13.3 13.1 12.6 12.2 12.3
Normalized Tension (T'all)
T'all = Tall/SeL @ Max Temp 8.5031 6.7109 6.2068 6.8316 6.1437 5.6232 6.8402 9.0835 5.3498 5.8226 3.3243 3.1942
Min  T'all 0.68 0.68 0.67 0.67 0.67 0.67 0.66 0.67 0.67 0.68 0.69 0.69
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Figure 23. Curves representing a typical relationship between yield tension and yield strain
of 1.0 and 1.5 mm thick HDPE geomembranes (from Giroud 1994) plotted on the same graph
as the family of curves representing the uplift tension-strain relationship (from Figure 13).
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pulled off of the seam by the squeeze-out, the weld is considered unacceptable. If
the seaming process is interrupted during mid-seaming, the extrudate should trail
off gradually and not in a large mass of solidified extrudate. Where such welds
are abandoned long enough to cool, a new patch strip shall be placed over the
entire existing patch. No extrusion welds will be permitted over the top of
another extrusion weld or side-by-side of another weld. The only cases that
extrudate will be allowed over the top of another weld is for “T” or “Y” shaped
seams after the existing weld has been grouiid. In the event an extrusion weld
cannot be tested with a vacuum box, provisions must be provided for the seam to
be spark tested according to the spark tester manufacturer’s procedures.


TABLE 3- Material Properties for IIDPE Geomembrane


Minimum
Property Test Method Requirement


Thickness (mils minimum ± 10%) ASTMD 5199 60
Speóiflc Gravity (gfcc minimum) ASTMD 150511) 792 0.94
Carbon Black Content (%) ASTM D 1603 2-3
Carbon Black Dispersion ASTMD 5596 Note 1
Minimum Tensile Strength (each direction) ASTM]) 6693


1. Tensile strength yield (lb/in, width) 126
2. Tensile strength break (lb/in, width) 228
3. Elongation at yield (%) 12
4. Elongation at break (%) 700


Tear Strength (lb.) ASTMD 1004 42
Puncture Resistance FIMS 101 - 2065 80


ASTMD 4833 108
Stress Crack Resistance2 (hrs) ASTMD 5397 300
Oxidalive Induction Time (OIT) (minutes) ASTMD 3895 100
Oven Aging at 85 °C ASTh{D 5721 55
Standard Off- % retained after 90 days ASTMI) 3895
UV Resistance3 GIU GM1 1 50
Nigh Pressure On’4- % retained after 1600 ASTMD 5885
hrs


Carbon b]ack dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed
in Categoiy 3.


~ The yield stress used to calculate the applied load for the SP-NCTL test should be the mean
value via MQC testing.


~3) The condition of the test should be 20 hr. TJV cycle at 75°C followed by 4 hr. condensation at


60°C.
~4~UV resistance is based on percent retained value regardless of original NP-On’ value.
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APPENDIX H 
SURFACE WATER HYDROLOGY AND EROSION PROTECTION 


CALCULATIONS 







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX H.1 
DRAINAGE CHANNEL DESIGN CALCULATIONS 
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Hydrology and Hydraulic Design Assumptions/Equations APPROVED: SHEET:


Catchment Area and Hydrology:


Catchment boundaries were delineated in AutoCAD, based on contours from 1"=200' scale aerial photogrammetry.
Design flows were computed with the Rational Method, using Kirpich's formula for time of concentration.
Time of concentration is accumulated downstream based on the maximum of the current subcatchment


Tc (by Kirpich's formula), or the sum of the relevant previous Tc plus the in-channel travel time, Tt.
Rainfall intensity is linearly interpolated from IDF table values.


The Probable Maximum Precipitation IDF curve was derived from the procedure in NUREG/CR-4620, where:
PMP rainfall depth = (% PMP) x (PMP)


Using the 1-hour, 1 square mile local storm PMP.
i = intensity (in/hr) = [ rainfall depth (inches) x 60 ] / [ rainfall duration (minutes) ]


Kirpich's formula: Tc = 60 * 11.9 L3 / H0.385 


Where:
Tc = Time of concentration, minutes
L = Flow length, miles
H = Basin relief, feet


Rational Method: Qp = C I A


Where:
Qp = Peak flow, cfs
C = Runoff coefficient, conservatively assumed to be 0.90
I = Rainfall intensity (for duration equal to Tc), in/hr


A = Drainage area, acres


Travel time in channel: Tt = Lchl / ( 60 V )


Where:
Tt = Travel time in channel, minutes


Lchl = Length of channel, feet
V = Full-flow velocity, ft/sec


Certain channels near the process ponds and TSF are designed for the Probable Maximum Flood,
because overtopping of those channel banks could enter the process ponds or TSF, and cause overtopping
of the process pond or TSF embankment, discharging contaminated material to the environment.


Diversion channels near the process ponds and atop the east bluff are only designed for the PMF to the most
downstream point at which failure would result in additional discharge to the process ponds or TSF.
Beyond that point, the channels are designed for the 100-year runoff.


Channels sized for the PMF utilized a 100-year design for riprap lining.  Both analyses are presented in the calc-
-ulations, with PMF design status indicated both in the first column of the table and on the drainage area maps.


11/20/2008
114-181692
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100-year IDF curve (NOAA Atlas 14 100-year IDF curve (NOAA Atlas 14


(min) (hours) (days)
0 0 0 5.66 2.5 27.5 2.2825 54.78
5 0.083 0.003 5.66 5 45 3.735 44.82
10 0.167 0.007 4.31 10 62 5.146 30.876
15 0.25 0.010 3.56 15 74 6.142 24.568
30 0.5 0.021 2.4 20 82 6.806 20.418
60 1 0.042 1.48 30 89 7.387 14.774
120 2 0.083 0.85 45 95 7.885 10.513333
180 3 0.125 0.57 60 100 8.3 8.3
360 6 0.25 0.3
720 12 0.5 0.16 1-hr, 1-mi2 PMP = 8.3 inches
1440 24 1 0.1
2880 48 2 0.06
5760 96 4 0.03
10080 168 7 0.02
14400 240 10 0.02
28800 480 20 0.01
43200 720 30 0.01
64800 1080 45 0.01
86400 1440 60 0


% of 1-hr 
PMP Depth (in)Storm Duration I (in/hr) I (in/hr)Duration 


(min)
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Non-contributing Areas:


Offsite area OS1-1 drains to a natural sump, which overflows to both the north and
south, depending on the accumulated water elevation.  Based on contour end areas, it stores 2.18 ac-ft
of water at elevation 4498, and 7.68 ac-ft at elevation 4500.


Overflow to the north occurs via a small pass, at an elevation between 4498 and 4500.  Overflow to the south
occurs over a long berm at an elevation above 4500, and would only occur if peak flows are sufficiently high
that water builds up to the southern overflow elevation, rather than all overflow occurring to the north.


Overflow to the south would thus only occur if runoff volume exceeded 7.68 ac-ft, and if the northern overflow were
sufficiently constricted that water accumulated above the southern overflow elevation during peak flow
conditions.


No hydrograph routing was performed to determine the relative effects of the two overflow elevations, but a simple
volume-based analysis confirms that OS1-1/OS2-1 is non-contributing for the 100-year event:


Given a contributing area of 23.21 acres, a rainfall intensity of 5.11 in/hr, a duration equal to the time of
concentration of 7.04 minutes, and C=0.90, the Rational Method 100-year runoff volume is 1.18 ac-ft.


Alternatively, the 100-year, 24-hour rainfall is 2.4".  Again assuming C=0.90, the 100-year runoff volume is
4.18 ac-ft.  Either computed volume is significantly less than the 7.68 ac-ft at elevation 4500, which is at
or slightly below the point at which the sump overflows to the south.


Therefore, OS1-1/OS2-1 can be safely considered non-contributing for the 100-year design event.
For the PMP (for freeboard determination), the sump was assumed to store 7.68 ac-ft, and discharge the


remaining volume to the TSF, conservatively neglecting any offsite discharge to the north.
The areas between the cross-valley berm, divider berm, and upper cross-valley berm, denoted OS1-3,


OS1-4, and OS1-5 also have storage capacity, which was credited toward PMF volume calculations
for the TSF freeboard determination.  Details can be found in the freeboard calculations.
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Channel Hydraulics:


Channel hydraulics are computed using Manning's equation for trapezoidal channels:


Vavg = ( 1.486 R2/3 S1/2 ) / n A = B y + z y2


Q = Vavg A P = ( B y + z y2 ) / ( B + 2 y (z2 + 1)0.5 )
R = A / P T = B + 2 z y


Where:
Q = Design discharge, cfs


Vavg = Average Velocity, ft/sec
A = Cross-sectional Area of flow, ft2


B = Bottom width, ft
y = Flow depth, ft
P = Wetted perimeter, ft
R = Hydraulic radius, ft
z = Side slope ratio, ft H : ft V
S = Bed slope, ft/ft
n = Manning's roughness
T = Top width, ft


Manning's n was assigned according to the channel bed material.
Bare earth or gravel was assigned n = 0.035; and heavy riprap was assigned n = 0.08 for small flow depths and
n = 0.045 for larger flow depths.  Additional detail, such as the use of a split range of n-values for capacity
versus erosion protection, was not justified at this design level.


Calculations for diversions, rundowns, and rundown chutes used slopes of 0.003, 0.01, and 0.40, respectively,
except where steeper slopes were required to transition to an outfall elevation.


Hydraulic calculations for mill drainage ditches located on the mill site atop the bluff used a minimum
slope of 0.005, with steeper slopes utilized as-needed to match terrain slopes.  Mill drainage ditches in
steeper areas used a design slope approximating the existing grade.


Ditches M1-2, M1-3, M1-4, M1-5, M1-8, and M1-21 incorporate short sections of steeper slopes (typically 2%),
to better match existing grades and minimize cut.  The critical slope for capacity (0.5%) is shown in the
calculations.  Due to small design flows, 2.0% sections usually do not require any increased lining D50.


Note that both drainage area and flow cross-sectional area are both denoted as the variable A, by convention.
The context in which each is used should provide sufficient indication of which is under discussion.
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Hydraulic Residence Time:


Hydraulic residence time provides an indication of the possible contact time for potentially contaminated mill
site runoff to infiltrate through ditch bottoms before entering the lined tailings area.


Residence times are accumulated by taking the maximum time entering a junction at the head of a channel,
and adding the time for the channel in question, in a similar fashion to the summation of Tc's.


Hydraulic residence time is computed as the channel volume, divided by the design flow rate:


Volume = Achl * Lchl 


Tres = Volume / ( 60 Q )


Where:
Volume = Volume of channel reach, ft3


Tres = Hydraulic residence time, min
All other variables are as defined above.


Type Lchl (ft)
Discharge, 
Q100 (cfs)


Area, Achl 


(ft2)
Volume 


(ft3)
Increm. 


Tres (min)
Cum. Tres 


(min)


Mill to TSF
M1-18(upper) mill 250 9.2 2.0 496 0.9 0.9
M1-18(lower) mill 687 9.2 2.6 1770 3.2 4.1
M1-17 mill 607.5 21.7 4.4 2681 2.1 6.2
M1-14(upper) mill 102.59 41.1 6.2 639 0.3 6.4
M1-14(lower) mill 393 41.1 14.1 5555 2.3 8.7
M1-13 mill 427 58.4 18.6 7949 2.3 10.9
M1-12 mill 430 5.4 3.4 1469 4.5 4.5
M1-11 mill 35 5.4 1.0 33 0.1 4.6
M1-10 mill 184 7.2 3.5 648 1.5 1.5
M1-8 mill 489 21.6 7.8 3831 3.0 7.6
M1-7 mill 312 11.5 5.9 1839 2.7 2.7
M1-6(upper) chute 68.13 30.1 3.9 269 0.1 7.7
M1-6(middle) chute 55.31 30.1 7.4 407 0.2 7.9
M1-6(lower) chute 89.99 30.1 5.3 473 0.3 8.2
M1-1E mill 626 86.5 15.7 9802 1.9 12.8
M1-1D mill 181 92.0 12.4 2238 0.4 13.2
M1-3 mill 690 7.6 3.6 2496 5.5 5.5
M1-2 mill 957 17.0 6.6 6275 6.1 11.6
M1-4 mill 458 9.0 4.1 1872 3.5 3.5
M1-1A(upper) chute 59.87 22.4 5.8 346 0.3 15.4
M1-1A(middle) chute 202.55 22.4 3.4 689 0.5 15.9
M1-1A(lower) chute 57.85 22.4 16.5 956 0.7 16.6
M1-1C mill 143 103.6 12.2 1742 0.3 16.9


Residence time does not exceed 20 min. along any possible flow route from the mill to the TSF.


Location / ID #
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Channel lining / Erosion Control


Riprap is designed using the Corps of Engineers' method, from EM-1110-2-1601 (updated 30 June 1994).


D30 = Sf CS CV CT d [ ( γw / ( γs - γw ) )1/2 V / ( K1 g d )1/2 ]2.5 From EM 1110-2-1601, Equation 3-3.


Where:
Sf = Safety factor, assumed to be the minimum value of 1.1 due to conservative assumptions elsewhere.


CS = Stability coefficient for incipient failure, assumed to be 0.375 for rounded rock (0.30 for angular)
CV = Vertical velocity distribution coefficient, 1.0 for straight channels; 1.283 - 0.2 log (R/W) outside of bends.
CT = Thickness coefficient, 1.0 for thickness of 1.5*D50.


d = Local flow depth, ft.  Same as y in notation followed above; d is Corps' notation.
γw = Unit weight of water, 62.4 lb/ft3.
γs = Unit weight of rock, conservatively assumed to be 150 lb/ft3.
V = Local depth-averaged velocity, ft/s.  Use VSS for side-slope riprap.  Velocities in a straight channel


having equal bottom and side slope roughness range from 10 to 20% greater than VAVG;
conservatively used V = 1.2*VAVG for computing channel bottom riprap size.


K1 = Side slope correction factor, K1 = ( 1 - sin2θ / sin2φ )0.5 From EM 1110-2-1601, Equation 3-4.
g = Gravitational constant, 32.2 ft/sec2.
θ = Side slope angle, tan-1(1/z), degrees.
φ = Riprap angle of repose, assumed to be 40 degrees.


And,


VSS / VAVG = 1.74 - 0.52 log ( R / W ) From EM 1110-2-1601, Plate B-33.


Where:
VSS = Depth-averaged velocity at 20% up slope length from toe, ft/sec.


VAVG = Average velocity in channel, ft/sec (from hydraulic calculations above).
R = Bend radius at channel centerline, ft.
W = Flow top width, ft.


D50 is related to D30 by the equation D50 = D30 ( D85 / D15 )
1/3 


The ratio D85 / D15 typically ranges from 1.7 to 2.7, implying that D50 / D30 ranges from 1.2 to 1.4.
Conservatively assume D50 = 1.4 D30.


Lumping coefficients, D50/D30 Sf CS CT [ ( γw / ( γs - γw ) )1/2 ]2.5 =
= 1.4 * 1.1 * 0.375 * 1.0 * [ 62.4 / ( 150 - 62.4 )]1.25 


= 0.3779


CV, V, d, and K1 are determined individually for each channel.
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Equation 3-3, above, is strictly applicable for slopes up to 2%.  For steeper channels, Eqn. 3-5 from the Corps'
manual provides a check.  That equation is below:


D30 = 1.95 S0.555 q2/3 / g1/3 From EM 1110-2-1601, Equation 3-5.


Where:
S = Slope of bed, ft/ft.
q = Unit discharge, Q / B, times a flow concentration factor of 1.25 (greater for skewed approach flow).


Eqn 3-5 is applicable for thickness = 1.5 D100, angular rock, unit weight of 167 pcf, slopes from 2 to 20%,
and side slopes flatter than 2.5:1.


Because the present application assumes a layer thickness of 1.5 D50, rounded rock, unit weight 150 pcf, 
correction factors must be applied:


Correction for unit weight, C1 = 1.22 (from Plate B-38)
Correction for rounded rock = 0.375 / 0.30 = 1.25 (based on stability coefficients above)
Assume no correction for layer thickness, as gradation is not yet established.  Provide 1.5*D50 layer.


For channels steeper than 2%, the greater of the results from Eqns. 3.3 and 3.5 were used.
For channels 2% and flatter, the result from Eqn. 3.3 was used (maximum of channel bottom or side values).
Where computed values were over, but close, to nominal sizes, the lower nominal size was used where it was


judged safe.  Given the conservative assumptions of rock unit weight, roundedness, and high runoff
coefficients, minor rounding of numbers was considered acceptable.


Grouted riprap was called for where the computed rock size was considered unacceptably large for ungrouted rock.


Shear stress was computed for comparison with other riprap design methods, if desired:
τ = γw y S


Where:
τ = Bed shear, lb/ft2, and


γw , y,  S are as defined above R / W Kb


Use of y instead of R leads to a conservative estimate of shear stress. 2 2.00
3 1.85


Bed shear in bends is modified by the bend ratio, Kb (tabulated to the right): 4 1.70
τb = Kb τ 5 1.56


6 1.43
Where: 7 1.31


τb = Bed shear at outside of bend, lb/ft2 8 1.20
Kb = Bend coefficient, and 9 1.12


 τ, R, W are as defined above. 10 1.05


Bend R / W values were generally assumed to be high (i.e., no bend effects); during final design actual values
will be computed, and larger rock provided at specific bends as needed.
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Culvert Design:


All culverts are to be smooth-interior HDPE or concrete, with Manning's roughness, n = 0.012.
Culverts were designed for inlet control, with a maximum Headwater to Depth (HW/D) ratio of 1.5, or the


available ditch depth.
The entrance condition was assumed to be grooved end projecting.
Final design will incorporate HY-8 analysis, and consider outlet control.


Culvert 
I.D.


Design 
Discharge


Q (cfs)


Available 
Headwater, 


HW (ft)


Diameter, D 
(ft)


Diameter, 
D (in)


HW/D 
Avail.


HW/D 
Used Slope (%) Qfull (cfs)


W1-14 44.9 4.00 3.0 36 1.33 1.33 0.30 40
W1-19 75.1 5.75 4.0 48 1.44 1.44 0.30 85
E1-2 17.5 3.25 2.5 30 1.30 1.30 0.30 24
E1-7 27.0 3.75 2.5 30 1.50 1.50 3.00 77
E1-9 53.6 5.00 3.0 36 1.67 1.50 3.00 125


M1-16 24.0 2.30 2.5 30* 0.92 0.92 0.50 63 *
M1-8 21.6 2.00 2.0 24* 1.00 1.00 0.50 35 *


M1-1E 86.5 8.00 4.0 48 2.00 1.50 2.00 221
M1-1B 103.4 7.00 4.0 48 1.75 1.50 2.00 221
M1-22 11.3 3.00 2.0 24 1.50 1.50 3.13 43
M1-21 4.3 2.50 1.5 18 1.67 1.50 2.50 18
M1-20 18.4 4.90 2.0 24 2.45 1.50 2.50 39
* Twin pipes
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Type Drainage 
Area (ac)


Cum. 
Area 
(ac)


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, 
H (ft)


Tc Path 
Length 


(ft)


Channel 
Length 


(ft)


Kirpich's 
Tc (min)


Tt in 
Channel 


(min)


Tc + Tt at 
design 
point 
(min)


Use Tc 


(min)


West Side of TSF
W1-1 west_div 0.44 0.44 4808 4428 380 506 85 1.05 1.18 1.05 5.00
W1-2 rundown 0.73 0.73 4808 4430 378 444 n/a 0.91 n/a 0.91 5.00
W1-2A rundown_chute 0.73 0.73 n/a 0.00 n/a 0.00 5.00
W1-3 west_div 0.20 1.36 4471 4427 44 93 106 0.34 1.08 2.23 5.00
W1-4 rundown 0.18 0.18 4550 4430 120 268 n/a 0.79 n/a 0.79 5.00
W1-4A rundown_chute 0.18 0.18 n/a 0.00 n/a 0.00 5.00
W1-5 west_div 0.17 1.70 4450 4427 23 73 118 0.33 1.13 3.31 5.00
W1-6 rundown 2.21 2.21 4901 4430 471 715 n/a 1.45 n/a 1.45 5.00
W1-7 rundown 2.21 2.21 4940 4430 510 790 n/a 1.57 n/a 1.57 5.00
W1-67 rundown 0.00 4.42 n/a 0.00 n/a 0.00 5.00
W1-67A rundown_chute 4.42 4.42 n/a 0.00 n/a 0.00 5.00
W1-8 west_div 0.32 6.45 4518 4427 91 201 121 0.63 0.83 4.44 5.00
W1-9 rundown 0.49 0.49 4810 4430 380 492 n/a 1.02 n/a 1.02 5.00
W1-9A rundown_chute 0.49 0.49 n/a 0.00 n/a 0.00 5.00
W1-10 west_div 0.16 7.09 4520 4427 93 207 46 0.65 0.31 5.27 5.27
W1-11 rundown 0.33 0.33 4807 4430 377 487 n/a 1.01 n/a 1.01 5.00
W1-11A rundown_chute 0.33 0.33 n/a 0.00 n/a 0.00 5.00
W1-12 west_div 0.08 7.49 4448 4426 22 54 57 0.24 0.38 5.58 5.58
W1-13 rundown 1.41 1.41 4802 4430 372 506 n/a 1.06 n/a 1.06 5.00
W1-13A rundown_chute 1.41 1.41 n/a 0.00 n/a 0.00 5.00


Culv W1-14 west_div 0.34 9.24 4492 4426 66 142 135 0.48 0.85 5.95 5.95
W1-15 west_div 0.59 9.84 4548 4426 122 226 135 0.64 0.85 6.81 6.81
W1-16 rundown 4.74 4.74 4945 4430 515 1194 n/a 2.53 n/a 2.53 5.00
W1-16A rundown_chute 4.74 4.74 n/a 0.00 n/a 0.00 5.00
W1-17 west_div 1.70 16.28 4736 4425 311 457 329 1.01 1.84 7.65 7.65
W1-18 rundown 1.82 1.82 4745 4430 315 563 n/a 1.28 n/a 1.28 5.00
W1-18A rundown_chute 1.82 1.82 n/a 0.00 n/a 0.00 5.00


Culv W1-19 west_div 0.68 18.77 4516 4424 92 182 163 0.56 0.90 9.49 9.49
W1-20 west_div 0.20 18.97 4512 4424 88 159 58 0.49 0.32 10.40 10.40
W1-21 rundown 1.75 1.75 4798 4430 368 727 n/a 1.62 n/a 1.62 5.00
W1-21A rundown_chute 1.75 1.75 n/a 0.00 n/a 0.00 5.00


Location / ID #
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Type


West Side of TSF
W1-1 west_div
W1-2 rundown
W1-2A rundown_chute


W1-3 west_div
W1-4 rundown
W1-4A rundown_chute


W1-5 west_div
W1-6 rundown
W1-7 rundown
W1-67 rundown
W1-67A rundown_chute


W1-8 west_div
W1-9 rundown
W1-9A rundown_chute


W1-10 west_div
W1-11 rundown
W1-11A rundown_chute


W1-12 west_div
W1-13 rundown
W1-13A rundown_chute


Culv W1-14 west_div
W1-15 west_div
W1-16 rundown
W1-16A rundown_chute


W1-17 west_div
W1-18 rundown
W1-18A rundown_chute


Culv W1-19 west_div
W1-20 west_div
W1-21 rundown
W1-21A rundown_chute


Location / ID #
Rainfall 


Intensity, I 
(in/hr)


Discharge, 
Q100 (cfs)


Side 
slope, 


z


Base 
width, 
B (ft)


Rough-
ness, n


Slope, S 
(ft/ft)


Built 
Depth, 
D (ft)


Flow 
Depth, y 


(ft)


Area, 
Achl (ft


2)


Wetted 
Perimeter, 


P (ft)


Hydraulic 
Radius, R 


(ft)


5.66 2.2 2.5 2 0.035 0.003 2.3 0.55 1.8 5.0 0.37
5.66 3.7 2.5 4 0.035 0.010 1.5 0.38 1.9 6.1 0.31
5.66 3.7 2.5 4 0.080 0.400 1.5 0.21 1.0 5.1 0.19
5.66 6.9 2.5 2 0.035 0.003 2.6 0.96 4.2 7.2 0.59
5.66 0.9 2.5 4 0.035 0.010 1.5 0.17 0.7 4.9 0.15
5.66 0.9 2.5 4 0.080 0.400 1.5 0.09 0.4 4.5 0.09
5.66 8.7 2.5 2 0.035 0.003 2.9 1.07 5.0 7.8 0.64
5.66 11.3 2.5 4 0.035 0.010 1.5 0.71 4.1 7.8 0.52
5.66 11.2 2.5 4 0.035 0.010 1.5 0.71 4.1 7.8 0.52
5.66 22.5 2.5 4 0.035 0.010 1.5 1.02 6.7 9.5 0.70
5.66 22.5 2.5 4 0.080 0.400 1.5 0.59 3.3 7.2 0.45
5.66 32.8 2.5 2 0.035 0.003 3.3 1.95 13.5 12.5 1.07
5.66 2.5 2.5 4 0.035 0.010 1.5 0.30 1.4 5.6 0.26
5.66 2.5 2.5 4 0.080 0.400 1.5 0.17 0.7 4.9 0.15
5.59 35.7 2.5 2 0.035 0.003 3.4 2.03 14.3 12.9 1.11
5.66 1.7 2.5 4 0.035 0.010 1.5 0.24 1.1 5.3 0.21
5.66 1.7 2.5 4 0.080 0.400 1.5 0.13 0.6 4.7 0.12
5.50 37.1 2.5 2 0.035 0.003 3.6 2.06 14.8 13.1 1.13
5.66 7.2 2.5 4 0.035 0.010 1.5 0.55 3.0 7.0 0.43
5.66 7.2 2.5 4 0.080 0.400 1.5 0.31 1.5 5.7 0.26
5.40 44.9 2.5 2 0.035 0.003 4.0 2.24 17.0 14.1 1.21
5.17 45.8 2.5 2 0.035 0.003 4.4 2.26 17.3 14.2 1.22
5.66 24.2 2.5 4 0.035 0.010 1.5 1.06 7.0 9.7 0.73
5.66 24.2 2.5 4 0.080 0.400 1.5 0.62 3.4 7.3 0.47
4.94 72.4 2.5 2 0.035 0.003 5.4 2.74 24.3 16.8 1.45
5.66 9.3 2.5 4 0.035 0.010 1.5 0.64 3.6 7.4 0.48
5.66 9.3 2.5 4 0.080 0.400 1.5 0.36 1.8 5.9 0.30
4.45 75.1 2.5 2 0.035 0.003 5.9 2.79 25.0 17.0 1.47
4.25 72.6 2.5 2 0.035 0.003 6.1 2.75 24.4 16.8 1.45
5.66 8.9 2.5 4 0.035 0.010 1.5 0.62 3.5 7.4 0.47
5.66 8.9 2.5 4 0.080 0.400 1.5 0.35 1.7 5.9 0.29
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Type


West Side of TSF
W1-1 west_div
W1-2 rundown
W1-2A rundown_chute


W1-3 west_div
W1-4 rundown
W1-4A rundown_chute


W1-5 west_div
W1-6 rundown
W1-7 rundown
W1-67 rundown
W1-67A rundown_chute


W1-8 west_div
W1-9 rundown
W1-9A rundown_chute


W1-10 west_div
W1-11 rundown
W1-11A rundown_chute


W1-12 west_div
W1-13 rundown
W1-13A rundown_chute


Culv W1-14 west_div
W1-15 west_div
W1-16 rundown
W1-16A rundown_chute


W1-17 west_div
W1-18 rundown
W1-18A rundown_chute


Culv W1-19 west_div
W1-20 west_div
W1-21 rundown
W1-21A rundown_chute


Location / ID # Velocity, 
VAVG (fps) τ (psf) R / W


Bend 
coeff., 


Kb


Bend 
shear, τb 


(psf)


θ 
(deg.)


K1 CV
VSS 


(ft/s)


Steep-
channel 
D50 (in)


Bottom 
D50 (in)


Side 
slope 


D50 (in)


Use D50 
(in)


1.21 0.10 50 1.05 0.11 21.8 0.82 0.94 1.21 0.78 0.2 0.1 2.5
1.95 0.24 50 1.05 0.25 21.8 0.82 0.94 1.95 1.34 0.8 0.5 2.5
3.84 5.30 50 1.05 5.57 21.8 0.82 0.94 3.84 10.40 4.8 3.1 12.0
1.64 0.18 50 1.05 0.19 21.8 0.82 0.94 1.64 1.66 0.4 0.2 2.5
1.21 0.10 50 1.05 0.11 21.8 0.82 0.94 1.21 0.52 0.3 0.2 2.5
2.30 2.30 50 1.05 2.41 21.8 0.82 0.94 2.30 4.04 1.6 1.0 6.0
1.74 0.20 50 1.05 0.21 21.8 0.82 0.94 1.74 1.93 0.4 0.3 2.5
2.76 0.44 50 1.05 0.46 21.8 0.82 0.94 2.76 2.82 1.6 1.0 2.5
2.76 0.44 50 1.05 0.46 21.8 0.82 0.94 2.76 2.82 1.6 1.0 2.5
3.36 0.64 50 1.05 0.67 21.8 0.82 0.94 3.36 4.48 2.3 1.5 2.5
6.92 14.81 50 1.05 15.55 21.8 0.82 0.94 6.92 34.68 16.3 10.3 18.0
2.44 0.37 50 1.05 0.38 21.8 0.82 0.94 2.44 4.68 0.9 0.6 2.5
1.71 0.19 50 1.05 0.20 21.8 0.82 0.94 1.71 1.03 0.6 0.4 2.5
3.33 4.19 50 1.05 4.40 21.8 0.82 0.94 3.33 7.95 3.6 2.3 6.0
2.49 0.38 50 1.05 0.40 21.8 0.82 0.94 2.49 4.95 0.9 0.6 2.5
1.50 0.15 50 1.05 0.16 21.8 0.82 0.94 1.50 0.79 0.4 0.3 2.5
2.89 3.31 50 1.05 3.48 21.8 0.82 0.94 2.89 6.10 2.7 1.7 6.0
2.52 0.39 50 1.05 0.41 21.8 0.82 0.94 2.52 5.08 1.0 0.6 2.5
2.41 0.35 50 1.05 0.36 21.8 0.82 0.94 2.41 2.09 1.2 0.7 2.5
4.82 7.79 50 1.05 8.17 21.8 0.82 0.94 4.82 16.19 7.7 4.9 12.0
2.64 0.42 50 1.05 0.44 21.8 0.82 0.94 2.64 5.77 1.1 0.7 2.5
2.65 0.42 50 1.05 0.44 21.8 0.82 0.94 2.65 5.85 1.1 0.7 2.5
3.43 0.66 50 1.05 0.69 21.8 0.82 0.94 3.43 4.69 2.4 1.5 2.5
7.07 15.39 50 1.05 16.16 21.8 0.82 0.94 7.07 36.35 17.0 10.8 18.0
2.98 0.51 50 1.05 0.54 21.8 0.82 0.94 2.98 7.94 1.3 0.9 2.5
2.60 0.40 50 1.05 0.42 21.8 0.82 0.94 2.60 2.48 1.4 0.9 2.5
5.24 9.01 50 1.05 9.46 21.8 0.82 0.94 5.24 19.18 9.2 5.8 18.0
3.01 0.52 50 1.05 0.55 21.8 0.82 0.94 3.01 8.13 1.4 0.9 2.5
2.98 0.51 50 1.05 0.54 21.8 0.82 0.94 2.98 7.95 1.3 0.9 2.5
2.57 0.39 50 1.05 0.41 21.8 0.82 0.94 2.57 2.42 1.4 0.9 2.5
5.18 8.82 50 1.05 9.26 21.8 0.82 0.94 5.18 18.73 9.0 5.7 18.0
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Type Drainage 
Area (ac)


Cum. 
Area 
(ac)


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, 
H (ft)


Tc Path 
Length 


(ft)


Channel 
Length 


(ft)


Kirpich's 
Tc (min)


Tt in 
Channel 


(min)


Tc + Tt at 
design 
point 
(min)


Use Tc 


(min)
Location / ID #


W1-22 west_div 0.23 20.95 4494 4424 70 162 98 0.54 0.54 10.72 10.72
W1-23 rundown 0.44 0.44 4760 4430 330 318 n/a 0.65 n/a n/a 5.00
W1-23A rundown_chute 0.44 0.44 n/a 0.00 n/a n/a 5.00
W1-24 west_div 0.10 21.49 4506 4424 82 168 43 0.53 0.23 11.26 11.26
W1-25 rundown 0.35 0.35 4780 4430 350 333 n/a 0.67 n/a n/a 5.00
W1-25A rundown_chute 0.35 0.35 n/a 0.00 n/a n/a 5.00
W1-26 west_div 0.22 22.07 4526 4423 103 207 82 0.62 0.45 11.49 11.49
W1-27 rundown 0.44 0.44 4786 4430 356 372 n/a 0.76 n/a n/a 5.00
W1-27A rundown_chute 0.44 0.44 n/a 0.00 n/a n/a 5.00
W1-28(upper) west_div 0.34 22.85 4530 4423 107 203 27 0.60 0.15 11.94 11.94
W1-28(lower) west_div 0.00 22.85 54 0.00 0.13 12.09 12.09
W1-29(upper) west_div 0.74 23.59 4792 4427 365 400 81 0.82 0.19 12.22 12.22
W1-29(lower) west_div 0.00 23.59 64 0.00 0.10 12.41 12.41


East Side of TSF
E1-1 east_div 2.62 2.62 4528 4428 100 673 219 2.45 1.87 2.45 5.00


Culv E1-2 east_div 0.82 3.44 4456 4427 29 341 355 1.80 2.83 2.45 5.00
E1-3 east_div 0.49 3.93 4464 4426 38 296 227 1.38 1.76 5.28 5.28
E1-4/5/6 rundown_chute 0.98 0.98 4529 4434 95 380 20 1.29 0.08 1.29 5.00
E1-6 east_div 0.00 4.91 68 0.00 0.32 5.28 5.28


Culv E1-7 east_div 0.54 5.45 4525 4426 99 334 75 1.09 0.34 5.60 5.60


E1-8 east_div 0.60 0.60 4524 4414 110 460 235 1.52 1.23 1.52 5.00
PMF E1-13 east_PMF 5.26 5.26 4548 4516 32 1255 471 7.80 2.15 7.80 7.80


E1-13 east_PMF 5.26 5.26 4548 4516 32 1255 471 7.80 3.84 7.80 7.80
PMF E1-12 east_PMF 0.46 0.46 4554 4530 24 299 325 1.66 2.04 1.66 5.00


E1-12 east_PMF 0.46 0.46 4554 4530 24 299 325 1.66 3.56 1.66 5.00
E1-11 east_PMF 0.30 0.77 4554 4526 28 222 181 1.11 1.72 1.66 5.00
E1-10 natural 6.66 12.68 4548 4414 134 1335 839 4.83 1.56 7.80 7.80


Culv E1-9 0.00 13.29 0 0.00 0.00 9.36 9.36
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TypeLocation / ID #


W1-22 west_div
W1-23 rundown
W1-23A rundown_chute


W1-24 west_div
W1-25 rundown
W1-25A rundown_chute


W1-26 west_div
W1-27 rundown
W1-27A rundown_chute


W1-28(upper) west_div
W1-28(lower) west_div
W1-29(upper) west_div
W1-29(lower) west_div


East Side of TSF
E1-1 east_div


Culv E1-2 east_div
E1-3 east_div
E1-4/5/6 rundown_chute


E1-6 east_div
Culv E1-7 east_div


E1-8 east_div
PMF E1-13 east_PMF


E1-13 east_PMF
PMF E1-12 east_PMF


E1-12 east_PMF
E1-11 east_PMF
E1-10 natural


Culv E1-9


Rainfall 
Intensity, I 


(in/hr)


Discharge, 
Q100 (cfs)


Side 
slope, 


z


Base 
width, 
B (ft)


Rough-
ness, n


Slope, S 
(ft/ft)


Built 
Depth, 
D (ft)


Flow 
Depth, y 


(ft)


Area, 
Achl (ft


2)


Wetted 
Perimeter, 


P (ft)


Hydraulic 
Radius, R 


(ft)


4.20 79.2 2.5 2 0.035 0.003 6.4 2.85 26.0 17.3 1.50
5.66 2.2 2.5 4 0.035 0.010 1.5 0.29 1.4 5.5 0.24
5.66 2.2 2.5 4 0.080 0.400 1.5 0.16 0.7 4.9 0.14
4.12 79.7 2.5 2 0.035 0.003 6.5 2.86 26.1 17.4 1.50
5.66 1.8 2.5 4 0.035 0.010 1.5 0.25 1.2 5.4 0.22
5.66 1.8 2.5 4 0.080 0.400 1.5 0.14 0.6 4.7 0.13
4.09 81.1 2.5 2 0.035 0.003 6.7 2.88 26.5 17.5 1.51
5.66 2.3 2.5 4 0.035 0.010 1.5 0.29 1.4 5.6 0.25
5.66 2.3 2.5 4 0.080 0.400 1.5 0.16 0.7 4.9 0.14
4.02 82.6 2.5 2 0.035 0.003 6.8 2.90 26.8 17.6 1.52
4.00 82.2 2.5 2 0.045 0.045 3.0 1.80 11.7 11.7 1.00
3.98 84.4 2.5 4 0.045 0.045 3.0 1.55 12.2 12.3 0.99
3.95 83.8 2.5 4 0.045 0.159 3.0 1.12 7.6 10.0 0.76


5.66 13.4 2.5 0 0.035 0.003 2.7 1.66 6.9 8.9 0.77
5.66 17.5 2.5 0 0.035 0.003 3.7 1.83 8.4 9.9 0.85
5.58 19.7 2.5 0 0.035 0.003 4.4 1.92 9.2 10.3 0.89
5.66 5.0 2.5 4 0.080 0.400 1.5 0.25 1.2 5.4 0.22
5.58 24.7 2.5 2 0.035 0.010 1.5 1.31 6.9 9.1 0.77
5.50 27.0 2.5 2 0.035 0.010 1.5 1.37 7.4 9.4 0.79


5.66 3.1 2.5 0 0.035 0.030 1.5 0.62 1.0 3.3 0.29
37.01 175.1 2.5 8 0.035 0.003 3.5 3.07 48.1 24.5 1.96
4.90 23.2 2.5 8 0.035 0.003 3.5 1.06 11.3 13.7 0.83
44.82 18.6 2 2 0.035 0.005 1.5 1.44 7.0 8.4 0.83
5.66 2.4 2 2 0.035 0.005 1.5 0.51 1.5 4.3 0.36
5.66 3.9 2 2 0.035 0.005 1.5 0.67 2.2 5.0 0.45
4.90 56.0 3 0 0.045 0.122 n/a 1.44 6.3 9.1 0.69
4.48 53.6
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TypeLocation / ID #


W1-22 west_div
W1-23 rundown
W1-23A rundown_chute


W1-24 west_div
W1-25 rundown
W1-25A rundown_chute


W1-26 west_div
W1-27 rundown
W1-27A rundown_chute


W1-28(upper) west_div
W1-28(lower) west_div
W1-29(upper) west_div
W1-29(lower) west_div


East Side of TSF
E1-1 east_div


Culv E1-2 east_div
E1-3 east_div
E1-4/5/6 rundown_chute


E1-6 east_div
Culv E1-7 east_div


E1-8 east_div
PMF E1-13 east_PMF


E1-13 east_PMF
PMF E1-12 east_PMF


E1-12 east_PMF
E1-11 east_PMF
E1-10 natural


Culv E1-9


Velocity, 
VAVG (fps) τ (psf) R / W


Bend 
coeff., 


Kb


Bend 
shear, τb 


(psf)


θ 
(deg.)


K1 CV
VSS 


(ft/s)


Steep-
channel 
D50 (in)


Bottom 
D50 (in)


Side 
slope 


D50 (in)


Use D50 
(in)


3.05 0.53 50 1.05 0.56 21.8 0.82 0.94 3.05 8.43 1.4 0.9 2.5
1.66 0.18 50 1.05 0.19 21.8 0.82 0.94 1.66 0.96 0.5 0.3 2.5
3.22 3.95 50 1.05 4.15 21.8 0.82 0.94 3.22 7.45 3.3 2.1 6.0
3.05 0.53 50 1.05 0.56 21.8 0.82 0.94 3.05 8.46 1.4 0.9 2.5
1.53 0.16 50 1.05 0.16 21.8 0.82 0.94 1.53 0.83 0.5 0.3 2.5
2.96 3.45 50 1.05 3.63 21.8 0.82 0.94 2.96 6.39 2.8 1.8 6.0
3.06 0.54 50 1.05 0.57 21.8 0.82 0.94 3.06 8.56 1.4 0.9 2.5
1.66 0.18 50 1.05 0.19 21.8 0.82 0.94 1.66 0.97 0.6 0.3 2.5
3.23 3.97 50 1.05 4.17 21.8 0.82 0.94 3.23 7.49 3.4 2.1 6.0
3.08 0.54 50 1.05 0.57 21.8 0.82 0.94 3.08 8.67 1.4 0.9 2.5
7.01 5.06 50 1.05 5.31 21.8 0.82 0.94 7.01 38.81 12.7 8.1 18.0
6.94 4.34 6.25 1.43 6.21 21.8 0.82 1.12 9.21 24.90 15.4 19.8 18.0
10.97 11.13 50 1.05 11.69 21.8 0.82 0.94 10.97 49.92 43.9 27.8 18 Grout


1.95 0.31 50 1.05 0.33 21.8 0.82 0.94 1.95 0.00 0.5 0.3 2.5
2.09 0.34 50 1.05 0.36 21.8 0.82 0.94 2.09 0.00 0.6 0.4 2.5
2.15 0.36 50 1.05 0.38 21.8 0.82 0.94 2.15 0.00 0.7 0.4 2.5
4.27 6.32 50 1.05 6.64 21.8 0.82 0.94 4.27 12.73 6.0 3.8 12.0
3.55 0.82 50 1.05 0.86 21.8 0.82 0.94 3.55 7.55 2.5 1.6 2.5
3.63 0.85 50 1.05 0.90 21.8 0.82 0.94 3.63 8.02 2.6 1.7 2.5


3.19 1.15 50 1.05 1.21 21.8 0.82 0.94 3.19 0.00 2.3 1.5 2.5
3.64 0.57 50 1.05 0.60 21.8 0.82 0.94 3.64 5.67 2.2 1.4
2.05 0.20 50 1.05 0.21 21.8 0.82 0.94 2.05 1.47 0.7 0.4 2.5
2.65 0.45 50 1.05 0.47 26.6 0.72 0.94 2.65 4.26 1.4 0.9
1.52 0.16 50 1.05 0.17 26.6 0.72 0.94 1.52 1.07 0.4 0.3 2.5
1.75 0.21 50 1.05 0.22 26.6 0.72 0.94 1.75 1.50 0.6 0.4 2.5
8.95 10.96 50 1.05 11.50 18.4 0.87 0.94 8.95 0.00 22.8 14.5 None
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Type Drainage 
Area (ac)


Cum. 
Area 
(ac)


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, 
H (ft)


Tc Path 
Length 


(ft)


Channel 
Length 


(ft)


Kirpich's 
Tc (min)


Tt in 
Channel 


(min)


Tc + Tt at 
design 
point 
(min)


Use Tc 


(min)
Location / ID #


Mill to TSF
M1-18(upper) mill 1.81 1.81 4568 4542.74 25.26 364 250 2.05 0.90 2.05 5.00
M1-18(lower) mill 0.00 1.81 4562 4530 32 729 687 4.16 3.21 4.16 5.00


PMF M1-17 mill 2.46 4.26 4568 4502 66 227 608 0.82 1.11 4.16 5.00
M1-17 mill 2.46 4.26 4568 4502 66 227 608 0.82 2.06 4.16 5.00


PMF M1-14(upper) mill 3.81 8.08 4570 4487 83 289 103 0.99 0.14 4.16 5.00
M1-14(upper) mill 3.81 8.08 4570 4487 83 289 103 0.99 0.26 4.16 5.00


PMF M1-14(lower) mill 0.00 8.08 4570 4487 83 289 393 0.99 1.26 4.30 5.00
M1-14(lower) mill 0.00 8.08 4570 4487 83 289 393 0.99 2.25 4.30 5.00


PMF M1-16 mill 0.59 0.59 4506 4488 18 220 170 1.30 1.15 1.30 5.00
Culv M1-16 mill 0.59 0.59 4506 4488 18 220 170 1.30 2.32 1.30 5.00
PMF M1-15 mill 0.61 1.20 4488 4484 4 31 368 0.24 2.01 1.30 5.00


M1-15 mill 0.61 1.20 4488 4484 4 31 368 0.24 3.91 1.30 5.00


PMF M1-13 mill 2.49 11.77 4570 4494 76 272 427 0.96 1.27 5.57 5.57
M1-13 mill 2.49 11.77 4570 4494 76 272 427 0.96 2.27 5.57 5.57


M1-12 mill 1.20 1.20 4563 4561 2 472 430 7.33 4.50 7.33 7.33
M1-11 mill 0.00 1.20 4561 4551 10 37 35 0.21 0.10 7.33 7.33
M1-10 mill 1.51 1.51 4562 4551 11 720 184 6.19 1.49 6.19 6.19


Culv M1-8 mill 2.09 4.80 4550 4548 2 325 489 4.76 2.95 7.43 7.43
M1-7 mill 2.50 2.50 4552 4548 4 574 312 7.04 2.67 7.04 7.04


M1-6(upper) chute 0.53 7.83 4550 4482 68 262 68 0.96 0.15 10.28 10.28
M1-6(middle) chute 0.00 7.83 55 0.00 0.23 10.28 10.28
M1-6(lower) chute 0.00 7.83 90 0.00 0.26 10.28 10.28
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TypeLocation / ID #


Mill to TSF
M1-18(upper) mill
M1-18(lower) mill


PMF M1-17 mill
M1-17 mill


PMF M1-14(upper) mill
M1-14(upper) mill


PMF M1-14(lower) mill
M1-14(lower) mill


PMF M1-16 mill
Culv M1-16 mill
PMF M1-15 mill


M1-15 mill


PMF M1-13 mill
M1-13 mill


M1-12 mill
M1-11 mill
M1-10 mill


Culv M1-8 mill
M1-7 mill


M1-6(upper) chute
M1-6(middle) chute
M1-6(lower) chute


Rainfall 
Intensity, I 


(in/hr)


Discharge, 
Q100 (cfs)


Side 
slope, 


z


Base 
width, 
B (ft)


Rough-
ness, n


Slope, S 
(ft/ft)


Built 
Depth, 
D (ft)


Flow 
Depth, y 


(ft)


Area, 
Achl (ft


2)


Wetted 
Perimeter, 


P (ft)


Hydraulic 
Radius, R 


(ft)


5.66 9.2 2 2 0.045 0.063 1.5 0.61 2.0 4.7 0.42
5.66 9.2 2 2 0.035 0.019 1.5 0.74 2.6 5.3 0.49
44.82 172.0 2.5 6 0.045 0.059 2.0 1.80 18.9 15.7 1.21
5.66 21.7 2.5 6 0.045 0.059 2.0 0.59 4.4 9.2 0.48


44.82 325.8 2.5 8 0.045 0.091 2.0 2.02 26.3 18.9 1.39
5.66 41.1 2.5 8 0.045 0.091 2.0 0.65 6.2 11.5 0.54
44.82 325.8 2.5 8 0.035 0.005 4.0 3.66 62.9 27.7 2.27
5.66 41.1 2.5 8 0.035 0.005 4.0 1.27 14.1 14.8 0.95


44.82 24.0 2.5 8 0.035 0.005 1.5 0.94 9.7 13.1 0.74
5.66 3.0 2.5 8 0.035 0.005 1.5 0.28 2.5 9.5 0.26
44.82 48.5 2.5 8 0.035 0.005 1.5 1.38 15.9 15.5 1.03
5.66 6.1 2.5 8 0.035 0.005 1.5 0.43 3.9 10.3 0.38


43.24 458.2 2.5 10 0.035 0.005 4.5 4.05 81.5 31.8 2.56
5.51 58.4 2.5 10 0.035 0.005 4.5 1.38 18.6 17.4 1.07


5.03 5.4 2 2 0.035 0.003 1.5 0.90 3.4 6.0 0.57
5.03 5.4 2 2 0.045 0.175 1.5 0.35 1.0 3.6 0.27
5.34 7.2 2 2 0.035 0.005 1.5 0.92 3.5 6.1 0.58
5.00 21.6 2 2 0.035 0.005 1.5 1.54 7.8 8.9 0.88
5.11 11.5 2 2 0.035 0.003 1.5 1.29 5.9 7.8 0.76


4.27 30.1 3 6 0.080 0.531 2.0 0.52 3.9 9.3 0.42
4.27 30.1 3 6 0.080 0.087 2.0 0.86 7.4 11.4 0.64
4.27 30.1 3 6 0.080 0.228 2.0 0.66 5.3 10.2 0.52
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TypeLocation / ID #


Mill to TSF
M1-18(upper) mill
M1-18(lower) mill


PMF M1-17 mill
M1-17 mill


PMF M1-14(upper) mill
M1-14(upper) mill


PMF M1-14(lower) mill
M1-14(lower) mill


PMF M1-16 mill
Culv M1-16 mill
PMF M1-15 mill


M1-15 mill


PMF M1-13 mill
M1-13 mill


M1-12 mill
M1-11 mill
M1-10 mill


Culv M1-8 mill
M1-7 mill


M1-6(upper) chute
M1-6(middle) chute
M1-6(lower) chute


Velocity, 
VAVG (fps) τ (psf) R / W


Bend 
coeff., 


Kb


Bend 
shear, τb 


(psf)


θ 
(deg.)


K1 CV
VSS 


(ft/s)


Steep-
channel 
D50 (in)


Bottom 
D50 (in)


Side 
slope 


D50 (in)


Use D50 
(in)


4.63 2.42 50 1.05 2.54 26.6 0.72 0.94 4.63 10.87 6.9 4.4 6.0
3.57 0.86 50 1.05 0.90 26.6 0.72 0.94 3.57 5.51 3.5 2.2 2.5
9.08 6.63 50 1.05 6.96 21.8 0.82 0.94 9.08 35.47 24.3 15.4
4.92 2.17 50 1.05 2.28 21.8 0.82 0.94 4.92 8.93 7.0 4.4 6.0


12.40 11.39 50 1.05 11.96 21.8 0.82 0.94 12.40 56.89 51.5 32.7
6.61 3.66 50 1.05 3.84 21.8 0.82 0.94 6.61 14.32 14.2 9.0 12.0
5.18 1.14 50 1.05 1.20 21.8 0.82 0.94 5.18 11.40 5.0 3.2
2.91 0.39 50 1.05 0.41 21.8 0.82 0.94 2.91 2.87 1.5 1.0 2.5


2.47 0.29 50 1.05 0.31 21.8 0.82 0.94 2.47 2.00 1.1 0.7
1.22 0.09 50 1.05 0.09 21.8 0.82 0.94 1.22 0.50 0.3 0.2 2.5
3.06 0.43 50 1.05 0.45 21.8 0.82 0.94 3.06 3.20 1.7 1.1
1.57 0.13 50 1.05 0.14 21.8 0.82 0.94 1.57 0.81 0.4 0.3 2.5


5.62 1.26 50 1.05 1.33 21.8 0.82 0.94 5.62 12.33 6.0 3.8
3.13 0.43 50 1.05 0.45 21.8 0.82 0.94 3.13 3.12 1.8 1.2 2.5


1.59 0.17 50 1.05 0.18 26.6 0.72 0.94 1.59 1.41 0.4 0.3 2.5
5.72 3.84 50 1.05 4.03 26.6 0.72 0.94 5.72 13.50 13.5 8.6 12.0
2.06 0.28 50 1.05 0.29 26.6 0.72 0.94 2.06 2.24 0.8 0.5 2.5
2.76 0.48 50 1.05 0.50 26.6 0.72 0.94 2.76 4.71 1.5 1.0 2.5
1.95 0.24 50 1.05 0.26 26.6 0.72 0.94 1.95 2.35 0.7 0.4 2.5


7.64 17.25 50 1.05 18.12 18.4 0.87 0.94 7.64 37.55 19.8 12.6 18 grout
4.09 4.67 50 1.05 4.91 18.4 0.87 0.94 4.09 13.79 3.7 2.3 18.0
5.72 9.40 50 1.05 9.87 18.4 0.87 0.94 5.72 23.52 9.1 5.8 18 grout
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Type Drainage 
Area (ac)


Cum. 
Area 
(ac)


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, 
H (ft)


Tc Path 
Length 


(ft)


Channel 
Length 


(ft)


Kirpich's 
Tc (min)


Tt in 
Channel 


(min)


Tc + Tt at 
design 
point 
(min)


Use Tc 


(min)
Location / ID #


PMF M1-1E mill 3.43 23.04 4544 4479 65 314 626 1.20 1.07 10.92 10.92
Culv M1-1E mill 3.43 23.04 4544 4479 65 314 626 1.20 1.89 10.92 10.92


M1-1D mill 2.46 25.50 4548 4466 82 501 181 1.88 0.41 11.99 11.99
M1-3 mill 1.78 1.78 4554 4549 5 722 690 8.42 5.47 8.42 8.42
M1-2 mill 2.24 4.02 4550 4540 10 922 957 8.55 6.15 8.55 8.55
M1-4 mill 1.91 1.91 4550 4540 10 738 458 6.61 3.48 6.61 6.61
M1-1A(upper) chute 0.94 6.86 4541 4451 90 373 60 1.29 0.26 14.56 14.56
M1-1A(middle) chute 0.00 6.86 203 1.29 0.51 14.56 14.56
M1-1A(lower) chute 0.00 6.86 58 1.29 0.71 14.56 14.56


M1-1C mill 0.74 33.10 4536 4435 101 418 143 1.41 0.28 16.05 16.05
Culv M1-1B culvert 0.15 33.25 4439 4431.5 7.5 142 100 1.10 16.33 16.33
Mill to East Cyn
Culv M1-22 mill 2.31 2.31 4566 4531 35 1001 688 5.80 3.01 5.80 5.80
Culv M1-21 mill 0.85 0.85 4577 4536 41 295 380 1.33 1.28 1.33 5.00


M1-20 mill 0.75 3.90 4550 4530 20 662 144 4.46 0.73 6.53 6.53
Offsite N of Ponds


OS1-1 natural 23.21 23.21 4574 4500 74 1518 0 7.04 7.04 7.04


PMF OS1-2A offsite 28.63 28.63 4654 4470 184 3841 82 14.48 0.22 14.48 14.48
OS1-2A offsite 28.63 28.63 4654 4470 184 3841 82 14.48 0.38 14.48 14.48


PMF OS1-2B offsite 28.63 28.63 4654 4470 184 3841 302 14.48 0.42 14.48 14.48
OS1-2B offsite 28.63 28.63 4654 4470 184 3841 302 14.48 0.75 14.48 14.48


PMF OS1-2C offsite 28.63 28.63 4654 4470 184 3841 67 14.48 0.11 14.48 14.48
OS1-2C offsite 28.63 28.63 4654 4470 184 3841 67 14.48 0.20 14.48 14.48


PMF OS1-2D offsite 28.63 28.63 4654 4470 184 3841 278 14.48 0.75 14.48 14.48
OS1-2D offsite 28.63 28.63 4654 4470 184 3841 278 14.48 1.28 14.48 14.48


PMF OS1-2E offsite 28.63 28.63 4654 4470 184 3841 139 14.48 0.16 14.48 14.48
OS1-2E offsite 28.63 28.63 4654 4470 184 3841 139 14.48 0.29 14.48 14.48
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TypeLocation / ID #


PMF M1-1E mill
Culv M1-1E mill


M1-1D mill
M1-3 mill
M1-2 mill
M1-4 mill
M1-1A(upper) chute
M1-1A(middle) chute
M1-1A(lower) chute


M1-1C mill
Culv M1-1B culvert
Mill to East Cyn
Culv M1-22 mill
Culv M1-21 mill


M1-20 mill
Offsite N of Ponds


OS1-1 natural


PMF OS1-2A offsite
OS1-2A offsite


PMF OS1-2B offsite
OS1-2B offsite


PMF OS1-2C offsite
OS1-2C offsite


PMF OS1-2D offsite
OS1-2D offsite


PMF OS1-2E offsite
OS1-2E offsite


Rainfall 
Intensity, I 


(in/hr)


Discharge, 
Q100 (cfs)


Side 
slope, 


z


Base 
width, 
B (ft)


Rough-
ness, n


Slope, S 
(ft/ft)


Built 
Depth, 
D (ft)


Flow 
Depth, y 


(ft)


Area, 
Achl (ft


2)


Wetted 
Perimeter, 


P (ft)


Hydraulic 
Radius, R 


(ft)


29.72 616.1 2.5 10 0.045 0.030 4.0 3.41 63.2 28.4 2.23
4.17 86.5 2.5 10 0.045 0.030 4.0 1.20 15.7 16.5 0.95
4.01 92.0 2.5 10 0.045 0.068 3.0 0.99 12.4 15.3 0.81
4.74 7.6 2 2 0.035 0.005 1.5 0.93 3.6 6.2 0.59
4.70 17.0 2 2 0.035 0.005 1.5 1.38 6.6 8.2 0.80
5.23 9.0 2 2 0.035 0.005 1.5 1.01 4.1 6.5 0.63
3.63 22.4 3 6 0.080 0.096 2.0 0.71 5.8 10.5 0.55
3.63 22.4 3 6 0.080 0.454 2.0 0.46 3.4 8.9 0.38
3.63 22.4 3 6 0.080 0.005 2.0 1.55 16.5 15.8 1.05


3.48 103.6 2.5 10 0.045 0.090 3.0 0.98 12.2 15.3 0.80
3.46 103.4


5.44 11.3 2 2 0.045 0.031 1.5 0.82 3.0 5.7 0.53
5.66 4.3 2 2 0.045 0.142 1.5 0.33 0.9 3.5 0.25
5.25 18.4 2 2 0.045 0.015 1.5 1.24 5.6 7.6 0.74


5.11 106.7


25.23 650.0 2.5 10 0.035 0.005 5.0 4.79 105.4 35.8 2.94
3.64 93.7 2.5 10 0.035 0.005 5.0 1.79 25.9 19.6 1.32
25.23 650.0 2.5 10 0.045 0.050 3.5 3.08 54.5 26.6 2.05
3.64 93.7 2.5 10 0.045 0.050 3.5 1.09 13.9 15.9 0.87
25.23 650.0 2.5 10 0.045 0.030 3.5 3.50 65.7 28.9 2.28
3.64 93.7 2.5 10 0.045 0.030 3.5 1.26 16.5 16.8 0.99
25.23 650.0 2.5 10 0.035 0.005 5.0 4.79 105.4 35.8 2.94
3.64 93.7 2.5 10 0.035 0.005 5.0 1.79 25.9 19.6 1.32
25.23 650.0 2.5 10 0.045 0.080 3.0 2.73 46.0 24.7 1.86
3.64 93.7 2.5 10 0.045 0.080 3.0 0.96 11.8 15.1 0.78


Drainage_Shootaring (3).xls | Design Calcs 11/21/2008 10:27 AM







Tetra Tech Shootaring Mill Drainage Calculations: Channel Design Page 12 of 12


TypeLocation / ID #


PMF M1-1E mill
Culv M1-1E mill


M1-1D mill
M1-3 mill
M1-2 mill
M1-4 mill
M1-1A(upper) chute
M1-1A(middle) chute
M1-1A(lower) chute


M1-1C mill
Culv M1-1B culvert
Mill to East Cyn
Culv M1-22 mill
Culv M1-21 mill


M1-20 mill
Offsite N of Ponds


OS1-1 natural


PMF OS1-2A offsite
OS1-2A offsite


PMF OS1-2B offsite
OS1-2B offsite


PMF OS1-2C offsite
OS1-2C offsite


PMF OS1-2D offsite
OS1-2D offsite


PMF OS1-2E offsite
OS1-2E offsite


Velocity, 
VAVG (fps) τ (psf) R / W


Bend 
coeff., 


Kb


Bend 
shear, τb 


(psf)


θ 
(deg.)


K1 CV
VSS 


(ft/s)


Steep-
channel 
D50 (in)


Bottom 
D50 (in)


Side 
slope 


D50 (in)


Use D50 
(in)


9.75 6.38 50 1.05 6.70 21.8 0.82 0.94 9.75 40.60 24.8 15.7
5.53 2.25 50 1.05 2.37 21.8 0.82 0.94 5.53 10.97 7.8 4.9 12.0
7.45 4.19 50 1.05 4.40 21.8 0.82 0.94 7.45 17.97 17.2 10.9 18.0
2.10 0.29 50 1.05 0.31 26.6 0.72 0.94 2.10 2.34 0.9 0.5 2.5
2.59 0.43 50 1.05 0.45 26.6 0.72 0.94 2.59 4.01 1.3 0.8 2.5
2.20 0.32 50 1.05 0.33 26.6 0.72 0.94 2.20 2.62 0.9 0.6 2.5
3.87 4.3 50 1.05 4.49 18.4 0.87 0.94 3.87 11.97 3.4 2.1 12.0
6.58 13.0 50 1.05 13.69 18.4 0.87 0.94 6.58 28.27 14.1 8.9 18 grout
1.35 0.5 50 1.05 0.51 18.4 0.87 0.94 1.35 2.32 0.2 0.1 6.0


8.51 5.48 50 1.05 5.75 21.8 0.82 0.94 8.51 22.72 24.1 15.3 18 grout


3.80 1.60 50 1.05 1.67 26.6 0.72 0.94 3.80 8.45 3.9 2.5 6.0
4.96 2.91 50 1.05 3.06 26.6 0.72 0.94 4.96 10.32 9.6 6.1 12.0
3.30 1.16 50 1.05 1.22 26.6 0.72 0.94 3.30 7.79 2.5 1.6 2.5


6.17 1.50 50 1.05 1.57 21.8 0.82 0.94 6.17 15.56 7.2 4.6
3.61 0.56 50 1.05 0.59 21.8 0.82 0.94 3.61 4.28 2.4 1.5 2.5
11.92 9.61 50 1.05 10.09 21.8 0.82 0.94 11.92 55.86 42.0 26.6
6.75 3.40 50 1.05 3.57 21.8 0.82 0.94 6.75 15.36 13.1 8.3 12.0
9.90 6.56 50 1.05 6.88 21.8 0.82 0.94 9.90 42.07 25.5 16.2
5.67 2.36 50 1.05 2.47 21.8 0.82 0.94 5.67 11.57 8.2 5.2 12.0
6.17 1.50 50 1.05 1.57 21.8 0.82 0.94 6.17 15.56 7.2 4.6
3.61 0.56 50 1.05 0.59 21.8 0.82 0.94 3.61 4.28 2.4 1.5 2.5
14.13 13.64 50 1.05 14.32 21.8 0.82 0.94 14.13 72.51 66.2 42.0
7.92 4.77 50 1.05 5.01 21.8 0.82 0.94 7.92 19.94 20.3 12.8 18.0


Drainage_Shootaring (3).xls | Design Calcs 11/21/2008 10:27 AM







 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX H.2 
TAILINGS CELL FREEBOARD CALCULATIONS 







CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: PMP Estimation APPROVED: SHEET:


Local Storm PMP Calculations:
HMR 49 Step:


6.3A Local storm PMP computation
1. Average 1-hr, 1-mi2 PMP for drainage [fig. 4.5] 8.3 in.


2. a. Reduction for elevation [5% per 1000' above 5000'] 0.0 %
b. step 1 x (100 - 2a). 8.3 in


3. Average 6/1-hr ratio for drainage [fig 4.7] 1.10


4. 0.25 0.5 0.75 1 2 3 4 5 6
86 93 97 100 107 109 110 110 110 %


5. 7.1 7.7 8.1 8.3 8.9 9.0 9.1 9.1 9.1 in


6. Areal reduction [fig. 4.9] 100 100 100 100 100 100 100 100 100 %


7. Areal reduced PMP [5 x 6] 7.1 7.7 8.1 8.3 8.9 9.0 9.1 9.1 9.1 in


1 2 3 4 5 6
8. 8.3 0.6 0.2 0.1 0.0 0.0 in


1 2 3 4
7.1 0.6 0.3 0.2 } 15-min increments


9. Time sequence of incremental PMP according to: order: 5 3 1 2 4 6
a.  HMR No. 5 Hourly increments [table 4.7] 0.0 0.2 8.3 0.6 0.1 0.0 in


1 2 3 4 5 6 hrs
order: 6 4 2 1 3 5


b. EM-1110-2-1411 Hourly increments [table 4.7] 0.0 0.1 0.6 8.3 0.2 0.0 in
1 2 3 4 5 6 hrs


order: 1 2 3 4
c. Four largest 15-min increments [table 4.8] 7.1 0.6 0.3 0.2 in


0.25 0.50 0.75 1.00 hrs


1 of 1


subtraction of 7]


1-mi2 PMP for indicated


Incremental PMP [successive


Duration (hrs)
Durational variation for 6/1-hr
ratio of step 3 [table 4.4]


durations [2b x 4]


4/10/2008
114-181692
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations Plan CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


Volume Calculations:
Volumes determined using average end areas.


Tailings Storage Facility


Elevation Area Incr. Volume Cum. 
Volume Area Incr. 


Volume
Cum. 


Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)


4360 20647 0 0 0.47 0 0
4370 183916 1022815 1022815 4.22 23.48 23.48
4380 423337 3036265 4059080 9.72 69.70 93.18
4390 705404 5643705 9702785 16.19 129.56 222.75
4400 958848 8321260 18024045 22.01 191.03 413.78
4410 1108011 10334295 28358340 25.44 237.24 651.02
4420 1214866 11614384 39972723.6 27.89 266.63 917.65
4430 1315462 12651639 52624362.2 30.20 290.44 1208.09


4431.5 1367637 2012324 54636686.5 31.40 46.20 1254.29


Offsite Area OS1-1


Elevation Area Incr. Volume Cum. 
Volume Area Incr. 


Volume
Cum. 


Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)


4496 18600 0 0 0.43 0 0
4498 76316 94917 94916.62 1.75 2.18 2.18
4500 163394 239710 334626.76 3.75 5.50 7.68


Offsite Area OS1-3


Elevation Area Incr. Volume Cum. 
Volume Area Incr. 


Volume
Cum. 


Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)


4426 3201 0 0 0.07 0 0
4428 16374 19576 19575.82 0.38 0.45 0.45
4430 30431 46806 66381.46 0.70 1.07 1.52
4448 277127 2768028 2834409.22 6.36 63.55 65.07


11/21/2008
114-181692
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations Plan CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


11/21/2008
114-181692


Offsite Area OS1-4


Elevation Area Incr. Volume Cum. 
Volume Area Incr. 


Volume
Cum. 


Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)


4414 8075 0 0 0.19 0 0
4416 46911 54986 54986.1 1.08 1.26 1.26
4418 82094 129005 183991.37 1.88 2.96 4.22
4426 45203 509188 693179.49 1.04 11.69 15.91
4428 82108 127311 820490.09 1.88 2.92 18.84
4430 112457 194565 1015055.22 2.58 4.47 23.30
4440 271732 1920945 2936000.67 6.24 44.10 67.40
4448 487723 3037820 5973820.71 11.20 69.74 137.14


Offsite Area OS1-5


Elevation Area Incr. Volume Cum. 
Volume Area Incr. 


Volume
Cum. 


Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)


4394 1017 0 0 0.02 0 0
4400 13166 42550 42550 0.30 0.98 0.98
4404 22231 70795 113345 0.51 1.63 2.60
4410 46413 205933 319278 1.07 4.73 7.33
4416 84021 391301 710579 1.93 8.98 16.31
4420 126272 420585 1131164 2.90 9.66 25.97
4430 233127 1796993 2928157 5.35 41.25 67.22
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


Catchment Area and Design Flood Volume:


Tailings impoundment must be able to contain the water rise due to the design flood, plus wind and wave action.
Design flood is the 6-hour PMF series, per NRC Regulatory Guide 3.11 (1977), and proposed Revision Three
of RG 3.11, issued February 2008 as Draft Regulatory Guide DG-3032.


6-hour Local Storm PMP (in) = 9.1 (See PMP estimates)
40% of 6-hour PMP (in) = 3.64


100-year, 6-hour precipitation (in) = 1.79 (NOAA Atlas 14 rainfall, reproduced below)
Total PMF-series precipitation (in) = 14.53


Assumed runoff coefficient = 0.90 (assumed to apply to both tailings and offsite areas)
Runoff depth (in) = 13.08 (Runoff depth = Total precipitation x Runoff coefficient)


6 12 24 48 192
1 0.55 0.67 0.79 0.88 1
2 0.69 0.83 1 1.11 1.26
5 0.89 1.05 1.29 1.42 1.62
10 1.06 1.23 1.53 1.68 1.91
25 1.31 1.49 1.86 2.06 2.32
50 1.52 1.69 2.12 2.36 2.65
100 1.79 1.91 2.4 2.69 3.01
200 2.14 2.2 2.7 3.03 3.38
500 2.71 2.74 3.11 3.53 3.92
1000 3.24 3.27 3.44 3.93 4.34


* ARI = Approximate Recurrence Interval


The process ponds are designed to contain the incident PMF, and are thus non-contributing areas for the
overall TSF PMF freeboard calculations


The natural sump area within OS1-2 will reduce the PMF volume arriving at the TSF.
Sump areas formed between the existing cross-valley berms and the proposed divider berm will also reduce


the PMF volume arriving at the TSF.  The existing berms have a top elevation of 4448, but credit is only
taken for storage lying below elevation 4430, the top of the TSF liner.


Phase: 1 Offsite Runoff Sources to TSF Sump Volumes (ac-ft):
Cell: Main OS1-1 23.21 OS1-2 7.68


TSF Cell Area (ac): 31.55 OS1-2 28.63 OS1-3 1.52
Outside Area Contributing Runon (ac): 175.62 OS1-3 25.61 OS1-4 23.30


Non-contributing area [process ponds] (ac): 7.54 OS1-4 22.97 OS1-5 67.22
Total Area (ac): 207.17 OS1-5 14.78 Total: 99.73


Runoff volume (ac-ft): 225.77 Mill 33.25
Losses to sumps (ac-ft): 103.65 West bluff 22.85


Runoff volume less losses (ac-ft): 122.12 East bluff 4.33
Maximum liner elevation (ft): 4430.0 Total: 175.62 ac


Assumed operating water surface elev.(ft): 4420.0
Surface area at operating WSE (ac): 27.89


WSE rise due to design flood (ft): 4.38


11/21/2008
114-181692


ARI* 
(years)


Duration (hours)


Runoff volume [ac-ft] = Total Area [ac] * Runoff depth [in] / 12 [in/foot]
WSE = Water Surface Elevation
WSE rise due to design flood [ft] = Runoff volume [ac-ft] / Surface area [ac]
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


11/21/2008
114-181692


Windspeed, fetch, and wind setup


Fetch:


Wind setup is typically calculated using roughly twice the effective fetch, but here the straight-line fetch
was determined directly, so no adjustments to effective fetch are required.


Straight-line fetch was measured as the longest distance across the lined area for each cell in any direction.
This method is conservative because it ignores the possibility that the design windspeed may
not necessarily occur along the measured fetch, and because the liner extents exceed the possible
pool extents due to the presence of freeboard and the width of horizontal liner atop the perimeter bench.


Water depth over fetch was assumed constant, at the operating water level plus the rise due to the design storm.
The shallow depth was selected to lead to a conservative (high) estimate of wind setup, which increases with
decreasing depth.  Use of the shallow water depth does not affect the wave-height or wave runup determinations,
which were not sensitive to operating water depth within the range of reasonable depths.


Phase: 1
Cell: Main


WSE Rise due to design flood (ft): 4.38
Operating water depth (ft): 2.00


Fetch (ft): 1560
Fetch (mi): 0.30


Fastest-mile wind speed:


Design wind at 100 -year recurrence interval, based on adjustment of 50-year windspeed.


50-year windspeed based on Figure 1 in ANSI/ASCE 7-93 "Minimum Design Loads for Buildings and 
Other Structures".


Use importance factor, I = 1.07, for "essential facilities" (Category III), which has the effect of converting the
50-year windspeed to a 100-year value.


Revisions to ANSI/ASCE 7-93 requiring use of the 3-second gust instead of the fastest-mile windspeed are
not applicable to reservoir wind-wave effects analysis in general, or this case in particular.  For the present
analysis, the duration of the controlling windspeed is between 0.2 and 0.3 hours (see individual cell-phase
calculation sheets).  Short gusts do not control wave growth.


Fastest-mile 10-m overland windspeed, V = 70.00 mph
Importance factor to obtain 100-year windspeed, I = 1.07 (Exposure Class C)


Use 100-yr fastest-mile wind speed, I x V = 75 mph (rounded)
= 110.0 fps
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


11/21/2008
114-181692


Adjustments to Wind Speed


See CEM II-2-1-i.(3), "Procedure for adjusting observed winds" for figures & detailed explanation of methods.


Level:
U10 = Uz (10/z)1/7 For z < 20 m; z must be in meters


Use CEM Fig II-2-6 if air-sea temperature data is available, or if z exceeds 20 meters
Assume wind speed read at 10 m; no correction required


U / U10 = 1.0 for measurements taken at 10 m
U10 = Uf / (U / U10) = 75.00 mph


Location (overland or overwater):
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-7 for windspeed measurements taken over land


RL = UW / UL = 1.2 for winds blowing off the water
If fetch < 10 miles & wind data is taken over land, UW = 1.2 UL, and RT is not applied (equivalent to RL = RT = 1.1).
This applies here; fetches do not exceed 1 mile.


Boundary layer stability:
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-8 when air-sea temperature difference is known; RT = 1.1 otherwise
No air-sea temperature information is available; therefore


RT = WC / WW = 1.0 RT is not applicable to fetches < 10 miles.


Adjusted fastest-mile windspeed, Uf(adj) = U10 * RL * RT = 90.00 mph  = 132.00 fps
40.23 m/s


Duration:
Equation from CEM Fig II-2-2 (SPM Fig 3-12), Duration of the fastest mile windspeed as a function of windspeed:


t = 3600 / Uf (Uf in mph)
Equations from CEM Fig II-2-1 (SPM Fig. 3-13), Ratio of windspeed of any duration Ut to the 1-hour windspeed U3600:


1.277 + 0.296 tanh [0.9 log10 (45/t)] 1 sec < t < 3,600 sec
-0.15 log10 t + 1.5334 3,600 sec < t < 36,000 sec


Return 
Period (yr)


Uf(adj) (mph) t (sec) Ut / U3,600
U3,600 


(mph)
U3,600 (fps)


100 90.00 40.0 1.291 69.7 102.3


Duration is further modified during determination of the design wave conditions.


Ut / U3,600 = 
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


11/21/2008
114-181692


Wind Setup:


Use Zuider-Zee formula, from EM-1110-2-1420 "Hydrologic Engineering Requirements for Dams" (31 Oct 97)


  U2 F  
  1400 D


S = Wind tide (setup)
U = Average wind velocity over the fetch (fastest-mile, adjusted to overwater value)
F = Fetch
D = Average depth of water along the fetch line


U = 90.0 mph (fastest-mile speed, adjusted to overwater value)


Phase: 1
Cell: Main


Fetch, F (mi): 0.30
WSE Rise due to design flood (ft): 4.38


Operating water depth (ft): 2.00
Water depth, D (ft): 6.38
Wind setup, S (ft): 0.27


Wind setup is not included in water depth for computation of the design wave height,
but is used to compute the wave runup at the shoreline


Design Wave & Wave Runup:


See sheets for individual Cell-Phase combinations for design wave and wave runup computations.


Total Freeboard


Total freeboard is the sum of the rise due to the design flood, wind setup, and wave runup.


Phase: 1
Cell: Main


WSE Rise due to design flood (ft): 4.38
Wind setup (ft): 0.27


Wave runup (ft): 2.80
Total freeboard (ft): 7.45


Use: rounded up to the next half-foot (ft): 7.50


S =
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


Design Wave Conditions, Phase 1, TSF Cell:


Inputs:


Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps


Effective fetch, X = 0.30 miles = 1571 ft (use straight-line fetch, conservative)
Water depth, d = 6.38 feet (minimum operating depth + design storm rise)


Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.


Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):


 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same


same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:


Tp = 9.78 (d/g)1/2 CEM Eq II-2-39


Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*


2 =  0.0413 ( g X / u*
2 )1/2


gTp / u* =  0.651 ( g X / u*
2 )1/3


CD = u*
2 / U10


2


CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where


X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height


Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation


u* = friction velocity


The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u


2 / g = 0.27 u2 / 32.2 (u in ft/s)


The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*


2 = 211.5
gTp / u* = 239.8


For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*


2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)


114-181692
11/21/2008


tx,u = 
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Calculations:


Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*


2 


(ft2/sec2)
gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec)


0.01 36 1.303 90.8 0.18 44.76 1.4 6.8 1.93 1.41
0.1 360 1.078 75.2 0.19 27.69 1.8 8.0 1.52 1.30
0.2 720 1.042 72.6 0.19 25.39 1.8 8.2 1.45 1.28


0.22 792 1.038 72.4 0.19 25.15 1.9 8.2 1.45 1.28
0.229 824.4 1.036 72.3 0.19 25.06 1.9 8.2 1.44 1.28
0.23 828 1.036 72.3 0.19 25.05 1.9 8.2 1.44 1.28


1 3600 1.000 69.7 0.20 22.90 1.9 8.5 1.38 1.26
2 7200 0.955 66.6 0.20 20.42 2.1 8.8 1.30 1.24
4 14400 0.910 63.4 0.20 18.11 2.2 9.2 1.23 1.21
6 21600 0.883 61.6 0.20 16.84 2.3 9.4 1.18 1.20
8 28800 0.864 60.3 0.21 15.97 2.3 9.6 1.15 1.19
10 36000 0.850 59.3 0.21 15.32 2.4 9.7 1.13 1.18


gX / u*
2 X (mi) gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87
0.2 1632 0.2 1.7 7.7 1.32 1.20 Duration 1.32 1.20


0.22 1896 0.3 1.8 8.1 1.40 1.26 Duration 1.40 1.26
0.229 2020 0.3 1.9 8.2 1.44 1.28 Fetch 1.44 1.28
0.23 2034 0.3 1.9 8.2 1.45 1.28 Fetch 1.44 1.28


1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 1.38 1.26
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 1.30 1.24
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 1.23 1.21
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 1.18 1.20
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 1.15 1.19
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 1.13 1.18


Controlling hindcast wave: Fetch-limited
Hmo = 1.44 feet


Tp = 1.28 sec


Limiting wave period: Tp = 9.78 (d/g)0.5 = 4.35 sec
Period OK, use deepwater values


Limiting wave height: 0.6*d = 3.8 feet
Wave height OK


Controlling Conditions


Wind Velocity and Duration


Duration-Limited ConditionsDuration, t 
(hr)


Fetch-Limited Conditions
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SUBJECT: Tailings Storage Facility Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Check Maximum Breaking Wave:


Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:


Nearshore slope, m:


Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)


Depth at structure, d s :
Operating water depth = 2.00 ft


Rise due to PMF series = 4.38 ft
Wind setup = 0.27 ft


Depth at structure, ds = 6.65 ft


Controlling wave height:
Wave period, T = 1.28 sec


ds / gT2 = 0.1262
Not used Hs / Hmo  = exp [C0 ( d / gTp


2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.008
Not used Hs = 1.46


Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 5.18 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)


Hindcast wave height, Hm0 = 1.44 feet
Controlling wave height, H = 1.44 feet (Hindcast wave height controls)


Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.64 sec to 1.15 sec


Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:


0.64 0.5047 0.78 5.2 at 0% slope H = 1.44 feet
1.15 0.1558 0.78 5.2 at 0% slope Tp = 1.28 sec
4.35 0.0109 0.78 5.2 at 0% slope
4.35 0.0109 1.2 8.0 at 10% slope (assumed max; not actual)
10.00 0.0021 0.8 5.3 at 0% slope


*4.35 sec is the limiting period, computed above.
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114-181692
11/21/2008


Check Wave Runup:


Input data:
Design wave height, Hmo = 1.44 feet


Design wave period, Tp = 1.28 sec
Revetment slope, cot θ = 2 Upstream face of dam is 2:1; divider berm is 2.5:1


Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:


    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ


where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively


The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:


Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.


For quarrystone at 2:1 slope, Rough slope runup correction factor r = 0.615


Calculations:
ξ = 1.20


Rmax / Hmo = 1.19
Rmax = 1.72 feet


Wave runup, Rmax / r = 2.80 feet


( 2 π Hmo / g Tp
2 ) 1/2


tan θ


Rmax / Hmo =


ξ =
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JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Process Pond Freeboard Calculations APPROVED: SHEET:


Catchment Area and Design Flood Volume:


Tailings impoundment must be able to contain the water rise due to the design flood, plus wind and wave action.
Design flood is the 6-hour PMF series, per NRC Regulatory Guide 3.11 (1977), and proposed Revision Three
of RG 3.11, issued February 2008 as Draft Regulatory Guide DG-3032.


6-hour Local Storm PMP (in) = 9.1 (See PMP estimates)
40% of 6-hour PMP (in) = 3.64


100-year, 6-hour precipitation (in) = 1.79 (NOAA Atlas 14 rainfall, reproduced below)
Total PMF-series precipitation (in) = 14.53


Assumed runoff coefficient = 1.00 (process pond is lined with impermeable membrane)
Runoff depth (in) = 14.53 (Runoff depth = Total precipitation x Runoff coefficient)


6 12 24 48 192
1 0.55 0.67 0.79 0.88 1
2 0.69 0.83 1 1.11 1.26
5 0.89 1.05 1.29 1.42 1.62
10 1.06 1.23 1.53 1.68 1.91
25 1.31 1.49 1.86 2.06 2.32
50 1.52 1.69 2.12 2.36 2.65
100 1.79 1.91 2.4 2.69 3.01
200 2.14 2.2 2.7 3.03 3.38
500 2.71 2.74 3.11 3.53 3.92
1000 3.24 3.27 3.44 3.93 4.34


* ARI = Approximate Recurrence Interval


The process ponds are designed to contain the incident PMF, and are thus non-contributing areas for the overall
TSF PMF freeboard calculations.  Offsite runoff is diverted around the ponds in ditches sized for the PMF.


Cell: South North
Cell Area (ac): 3.80 3.74


Outside Area Contributing Runon (ac): 0.00 0.00
Total Area (ac): 3.80 3.74


Runoff volume (ac-ft): 4.60 4.52
Losses to sumps (ac-ft): 0.00 0.00


Runoff volume less losses (ac-ft): 4.60 4.52
Maximum liner elevation (ft): 4485.0 4488.0


Assumed operating water surface elev.(ft): 4481.0 4484.0
Surface area at operating WSE (ac): 2.86 2.72


WSE rise due to design flood (ft): 1.61 1.67


Runoff volume [ac-ft] = Total Area [ac] * Runoff depth [in] / 12 [in/foot]
WSE = Water surface elevation
WSE rise due to design flood [ft] = Runoff volume [ac-ft] / Surface area [ac]


ARI* 
(years)


Duration (hours)


11/21/2008


Process Ponds


114-181692
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114-181692


Windspeed, fetch, and wind setup


Fetch:


Wind setup is typically calculated using roughly twice the effective fetch, but here the straight-line fetch
was determined directly, so no adjustments to effective fetch are required.


Straight-line fetch was measured as the longest distance across the lined area for each cell in any direction.
This method is conservative because it ignores the possibility that the design windspeed may
not necessarily occur along the measured fetch, and because the liner extents exceed the possible
pool extents due to the presence of freeboard and the width of horizontal liner atop the perimeter bench.


Water depth over fetch was assumed constant, at the operating water level plus the rise due to the design storm.


Cell: South North
WSE Rise due to design flood (ft): 1.61 1.67


Operating WSE (ft): 4481.00 4484.00
Avg. pond bottom elev (ft): 4467.00 4476.00
Operating water depth (ft): 14.00 8.00


Fetch (ft): 607 547
Fetch (mi): 0.11 0.10


Fastest-mile wind speed:


Design wind at 100 -year recurrence interval, based on adjustment of 50-year windspeed.


50-year windspeed based on Figure 1 in ANSI/ASCE 7-93 "Minimum Design Loads for Buildings and 
Other Structures".


Use importance factor, I = 1.07, for "essential facilities" (Category III), which has the effect of converting the
50-year windspeed to a 100-year value.


Revisions to ANSI/ASCE 7-93 requiring use of the 3-second gust instead of the fastest-mile windspeed are
not applicable to reservoir wind-wave effects analysis in general, or this case in particular.  For the present
analysis, the duration of the controlling windspeed is between 0.2 and 0.3 hours (see individual cell-phase
calculation sheets).  Short gusts do not control wave growth.


Fastest-mile 10-m overland windspeed, V = 70.00 mph
Importance factor to obtain 100-year windspeed, I = 1.07 (Exposure Class C)


Use 100-yr fastest-mile wind speed, I x V = 75 mph (rounded)
= 110.0 fps


Process Ponds
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11/21/2008
114-181692


Adjustments to Wind Speed


See CEM II-2-1-i.(3), "Procedure for adjusting observed winds" for figures & detailed explanation of methods.


Level:
U10 = Uz (10/z)1/7 For z < 20 m; z must be in meters


Use CEM Fig II-2-6 if air-sea temperature data is available, or if z exceeds 20 meters
Assume wind speed read at 10 m; no correction required


U / U10 = 1.0 for measurements taken at 10 m
U10 = Uf / (U / U10) = 75.00 mph


Location (overland or overwater):
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-7 for windspeed measurements taken over land


RL = UW / UL = 1.2 for winds blowing off the water
If fetch < 10 miles & wind data is taken over land, UW = 1.2 UL, and RT is not applied (equivalent to RL = RT = 1.1).
This applies here; fetches do not exceed 1 mile.


Boundary layer stability:
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-8 when air-sea temperature difference is known; RT = 1.1 otherwise
No air-sea temperature information is available; therefore


RT = WC / WW = 1.0 RT is not applicable to fetches < 10 miles.


Adjusted fastest-mile windspeed, Uf(adj) = U10 * RL * RT = 90.00 mph  = 132.00 fps
40.23 m/s


Duration:
Equation from CEM Fig II-2-2 (SPM Fig 3-12), Duration of the fastest mile windspeed as a function of windspeed:


t = 3600 / Uf (Uf in mph)
Equations from CEM Fig II-2-1 (SPM Fig. 3-13), Ratio of windspeed of any duration Ut to the 1-hour windspeed U3600:


1.277 + 0.296 tanh [0.9 log10 (45/t)] 1 sec < t < 3,600 sec
-0.15 log10 t + 1.5334 3,600 sec < t < 36,000 sec


Return 
Period (yr)


Uf(adj) (mph) t (sec) Ut / U3,600
U3,600 


(mph)
U3,600 (fps)


100 90.00 40.0 1.291 69.7 102.3


Duration is further modified during determination of the design wave conditions.


Ut / U3,600 = 
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Wind Setup:


Use Zuider-Zee formula, from EM-1110-2-1420 "Hydrologic Engineering Requirements for Dams" (31 Oct 97)


  U2 F  
  1400 D


S = Wind tide (setup)
U = Average wind velocity over the fetch (fastest-mile, adjusted to overwater value)
F = Fetch
D = Average depth of water along the fetch line


U = 90.0 mph (fastest-mile speed, adjusted to overwater value)


Phase:
Cell: South North


Fetch, F (mi): 0.11 0.10
WSE Rise due to design flood (ft): 1.61 1.67


Operating water depth (ft): 14.00 8.00
Water depth, D (ft): 15.61 9.67
Wind setup, S (ft): 0.04 0.06


Wind setup is not included in water depth for computation of the design wave height,
but is used to compute the wave runup at the shoreline


Design Wave & Wave Runup:


See sheets for individual Cell-Phase combinations for design wave and wave runup computations.


Total Freeboard


Total freeboard is the sum of the rise due to the design flood, wind setup, and wave runup.


Cell: South North
WSE Rise due to design flood (ft): 1.61 1.67


Wind setup (ft): 0.04 0.06
Wave runup (ft): 1.22 1.15


Total freeboard (ft): 2.87 2.88
Use: rounded up to the next half-foot (ft): 3.00 3.00


S =


Process Ponds


Process Ponds
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Process Pond Freeboard Calculations APPROVED: SHEET:


Design Wave Conditions, Process Pond, South Cell:


Inputs:


Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps


Effective fetch, X = 0.11 miles = 607 ft (use straight-line fetch, conservative)
Water depth, d = 15.61 feet (minimum operating depth + design storm rise)


Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.


Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):


 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same


same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:


Tp = 9.78 (d/g)1/2 CEM Eq II-2-39


Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*


2 =  0.0413 ( g X / u*
2 )1/2


gTp / u* =  0.651 ( g X / u*
2 )1/3


CD = u*
2 / U10


2


CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where


X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height


Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation


u* = friction velocity


The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u


2 / g = 0.27 u2 / 32.2 (u in ft/s)


The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*


2 = 211.5
gTp / u* = 239.8


For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*


2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)


114-181692
11/21/2008


tx,u = 
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Calculations:


Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*


2 


(ft2/sec2)
gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec)


0.01 36 1.303 90.8 0.09 44.76 0.9 4.9 1.20 1.03
0.1 360 1.078 75.2 0.10 27.69 1.1 5.8 0.94 0.95


0.119 428.4 1.068 74.5 0.10 27.01 1.1 5.8 0.93 0.94
0.12 432 1.067 74.4 0.10 26.98 1.1 5.8 0.93 0.94
0.121 435.6 1.067 74.4 0.10 26.95 1.1 5.8 0.93 0.94
0.13 468 1.063 74.1 0.10 26.70 1.1 5.9 0.93 0.94


1 3600 1.000 69.7 0.10 22.90 1.2 6.2 0.86 0.92
2 7200 0.955 66.6 0.11 20.42 1.3 6.4 0.81 0.90
4 14400 0.910 63.4 0.11 18.11 1.4 6.7 0.76 0.88
6 21600 0.883 61.6 0.11 16.84 1.4 6.8 0.74 0.87
8 28800 0.864 60.3 0.11 15.97 1.4 7.0 0.72 0.86
10 36000 0.850 59.3 0.11 15.32 1.5 7.1 0.70 0.86


gX / u*
2 X (mi) gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87


0.119 715 0.1 1.1 5.8 0.93 0.94 Duration 0.93 0.94
0.12 725 0.1 1.1 5.8 0.93 0.94 Fetch 0.93 0.94
0.121 734 0.1 1.1 5.9 0.94 0.95 Fetch 0.93 0.94
0.13 824 0.1 1.2 6.1 0.98 0.98 Fetch 0.93 0.94


1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 0.86 0.92
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 0.81 0.90
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 0.76 0.88
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 0.74 0.87
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 0.72 0.86
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 0.70 0.86


Controlling hindcast wave: Fetch-limited
Hmo = 0.93 feet


Tp = 0.94 sec


Limiting wave period: Tp = 9.78 (d/g)0.5 = 6.81 sec
Period OK, use deepwater values


Limiting wave height: 0.6*d = 9.4 feet
Wave height OK


Wind Velocity and Duration


Duration-Limited ConditionsDuration, t 
(hr)


Fetch-Limited Conditions


Controlling Conditions
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Check Maximum Breaking Wave:


Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:


Nearshore slope, m:


Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)


Depth at structure, d s :
Operating water depth = 14.00 ft


Rise due to PMF series = 1.61 ft
Wind setup = 0.04 ft


Depth at structure, ds = 15.65 ft


Controlling wave height:
Wave period, T = 0.94 sec


ds / gT2 = 0.5465
Not used Hs / Hmo  = exp [C0 ( d / gTp


2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.002
Not used Hs = 0.93


Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 12.21 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)


Hindcast wave height, Hm0 = 0.93 feet
Controlling wave height, H = 0.93 feet (Hindcast wave height controls)


Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.47 sec to 0.85 sec


Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:


0.47 2.1860 0.78 12.2 at 0% slope H = 0.93 feet
0.85 0.6747 0.78 12.2 at 0% slope Tp = 0.94 sec
6.81 0.0105 0.78 12.2 at 0% slope
6.81 0.0105 1.2 18.8 at 10% slope (assumed max; not actual)
10.00 0.0049 0.8 12.5 at 0% slope


*6.81 sec is the limiting period, computed above.
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Check Wave Runup:


Input data:
Design wave height, Hmo = 0.93 feet


Design wave period, Tp = 0.94 sec
Revetment slope, cot θ = 3 Process pond interior slope is 3H:1V


Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:


    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ


where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively


The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:


Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.


For quarrystone at 3:1 slope, Rough slope runup correction factor r = 0.615


Calculations:
ξ = 0.74


Rmax / Hmo = 0.80
Rmax = 0.75 feet


Wave runup, Rmax / r = 1.22 feet


Rmax / Hmo =


ξ = ( 2 π Hmo / g Tp
2 ) 1/2


tan θ
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SUBJECT: Process Pond Freeboard Calculations APPROVED: SHEET:


Design Wave Conditions, Process Pond, North Cell:


Inputs:


Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps


Effective fetch, X = 0.10 miles = 547 ft (use straight-line fetch, conservative)
Water depth, d = 9.67 feet (minimum operating depth + design storm rise)


Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.


Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):


 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same


same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:


Tp = 9.78 (d/g)1/2 CEM Eq II-2-39


Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*


2 =  0.0413 ( g X / u*
2 )1/2


gTp / u* =  0.651 ( g X / u*
2 )1/3


CD = u*
2 / U10


2


CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where


X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height


Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation


u* = friction velocity


The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u


2 / g = 0.27 u2 / 32.2 (u in ft/s)


The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*


2 = 211.5
gTp / u* = 239.8


For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*


2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)


114-181692
11/21/2008


tx,u = 
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Calculations:


Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*


2 


(ft2/sec2)
gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec)


0.01 36 1.303 90.8 0.09 44.76 0.8 4.8 1.14 0.99
0.1 360 1.078 75.2 0.09 27.69 1.0 5.6 0.90 0.91


0.111 399.6 1.072 74.7 0.09 27.28 1.0 5.6 0.89 0.91
0.112 403.2 1.071 74.7 0.09 27.24 1.1 5.6 0.89 0.91
0.113 406.8 1.071 74.7 0.09 27.21 1.1 5.6 0.89 0.91
0.5 1800 1.012 70.6 0.10 23.63 1.1 5.9 0.83 0.89
1 3600 1.000 69.7 0.10 22.90 1.1 6.0 0.81 0.89
2 7200 0.955 66.6 0.10 20.42 1.2 6.2 0.77 0.87
4 14400 0.910 63.4 0.10 18.11 1.3 6.4 0.72 0.85
6 21600 0.883 61.6 0.10 16.84 1.3 6.6 0.70 0.84
8 28800 0.864 60.3 0.10 15.97 1.4 6.7 0.68 0.83
10 36000 0.850 59.3 0.10 15.32 1.4 6.8 0.67 0.83


gX / u*
2 X (mi) gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87


0.111 640 0.1 1.0 5.6 0.88 0.91 Duration 0.88 0.91
0.112 649 0.1 1.1 5.6 0.89 0.91 Fetch 0.89 0.91
0.113 658 0.1 1.1 5.7 0.90 0.92 Fetch 0.89 0.91
0.5 6808 0.9 3.4 12.3 2.50 1.86 Fetch 0.83 0.89
1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 0.81 0.89
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 0.77 0.87
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 0.72 0.85
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 0.70 0.84
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 0.68 0.83
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 0.67 0.83


Controlling hindcast wave: Fetch-limited
Hmo = 0.89 feet


Tp = 0.91 sec


Limiting wave period: Tp = 9.78 (d/g)0.5 = 5.36 sec
Period OK, use deepwater values


Limiting wave height: 0.6*d = 5.8 feet
Wave height OK


Controlling Conditions


Wind Velocity and Duration


Duration-Limited ConditionsDuration, t 
(hr)


Fetch-Limited Conditions
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Process Pond Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Check Maximum Breaking Wave:


Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:


Nearshore slope, m:


Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)


Depth at structure, d s :
Operating water depth = 8.00 ft


Rise due to PMF series = 1.67 ft
Wind setup = 0.06 ft


Depth at structure, ds = 9.73 ft


Controlling wave height:
Wave period, T = 0.91 sec


ds / gT2 = 0.3629
Not used Hs / Hmo  = exp [C0 ( d / gTp


2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.003
Not used Hs = 0.89


Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 7.59 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)


Hindcast wave height, Hm0 = 0.89 feet
Controlling wave height, H = 0.89 feet (Hindcast wave height controls)


Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.46 sec to 0.82 sec


Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:


0.46 1.4515 0.78 7.6 at 0% slope H = 0.89 feet
0.82 0.4480 0.78 7.6 at 0% slope Tp = 0.91 sec
5.36 0.0105 0.78 7.6 at 0% slope
5.36 0.0105 1.2 11.7 at 10% slope (assumed max; not actual)
10.00 0.0030 0.8 7.8 at 0% slope


*5.36 sec is the limiting period, computed above.
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Process Pond Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Check Wave Runup:


Input data:
Design wave height, Hmo = 0.89 feet


Design wave period, Tp = 0.91 sec
Revetment slope, cot θ = 3 Process pond interior slope is 3H:1V


Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:


    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ


where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively


The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:


Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.


For quarrystone at 3:1 slope, Rough slope runup correction factor r = 0.615


Calculations:
ξ = 0.73


Rmax / Hmo = 0.80
Rmax = 0.71 feet


Wave runup, Rmax / r = 1.15 feet


( 2 π Hmo / g Tp
2 ) 1/2


tan θ


Rmax / Hmo =


ξ =
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


Catchment Area and Design Flood Volume:


The 100-year design storm from the offsite area west of the TSF (west bluff) will be diverted to the area
OS1-5, which is the sump formed between the proposed divider berm and the existing cross-valley berm.
OS1-5 will be pumped out periodically to prevent water accumulation, but wave protection must be provided
on the north side of the Divider Berm, up to the 100-year conditions.


100-year, 6-hour precipitation (in) = 1.79 (NOAA Atlas 14 rainfall, reproduced below)


Assumed runoff coefficient = 0.90
Runoff depth (in) = 1.61 (Runoff depth = Total precipitation x Runoff coefficient)


6 12 24 48 192
1 0.55 0.67 0.79 0.88 1
2 0.69 0.83 1 1.11 1.26
5 0.89 1.05 1.29 1.42 1.62
10 1.06 1.23 1.53 1.68 1.91
25 1.31 1.49 1.86 2.06 2.32
50 1.52 1.69 2.12 2.36 2.65
100 1.79 1.91 2.4 2.69 3.01
200 2.14 2.2 2.7 3.03 3.38
500 2.71 2.74 3.11 3.53 3.92
1000 3.24 3.27 3.44 3.93 4.34


* ARI = Approximate Recurrence Interval


Location: OS1-5 Elev (ft) Area (ac) Volume 
(ac-ft)


Cell Area (ac): 14.78 (OS1-5, including W1-29) 4394 0.023 0
Outside Area Contributing Runon (ac): 22.85 (West bluff, up to W1-28) 4400 0.302 0.98


Total Area (ac): 37.63 4404 0.510 2.60
Runoff volume (ac-ft): 5.05 4410 1.065 7.33


Elevation for 100-year volume (ft): 4407.11 (interpolated from table at right) 4416 1.929 16.31
Bottom elevation (ft): 4394.0 4420 2.899 25.97


Assumed operating WSE (ft): 4394.0 (no prior storage before event) 4430 5.352 67.22
Surface area at operating WSE (ac): 0.80 (interpolated from table at right)


WSE rise due to design flood (ft): 13.11


Runoff volume [ac-ft] = Total Area [ac] * Runoff depth [in] / 12 [in/foot]
WSE = Water Surface Elevation


114-181692


ARI* 
(years)


Duration (hours)


11/21/2008
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Windspeed, fetch, and wind setup


Fetch:


Wind setup is typically calculated using roughly twice the effective fetch, but here the straight-line fetch
was determined directly, so no adjustments to effective fetch are required.


Straight-line fetch was measured as the longest distance across the 4410 contour in any direction.
This method is conservative because it ignores the possibility that the design windspeed may
not necessarily occur along the measured fetch.


Water depth over fetch was assumed constant, at the 100-year storage level (conservative for wave runup).


Location: OS1-5
WSE Rise due to design flood (ft): 13.11


Assumed operating WSE (ft): 4394.00
Avg. pond bottom elev (ft): 4394.00
Operating water depth (ft): 0.00


Fetch (ft): 457
Fetch (mi): 0.09


Fastest-mile wind speed:


Design wind at 100 -year recurrence interval, based on adjustment of 50-year windspeed.


50-year windspeed based on Figure 1 in ANSI/ASCE 7-93 "Minimum Design Loads for Buildings and 
Other Structures".


Use importance factor, I = 1.07, for "essential facilities" (Category III), which has the effect of converting the
50-year windspeed to a 100-year value.


Revisions to ANSI/ASCE 7-93 requiring use of the 3-second gust instead of the fastest-mile windspeed are
not applicable to reservoir wind-wave effects analysis in general, or this case in particular.  For the present
analysis, the duration of the controlling windspeed is between 0.2 and 0.3 hours (see individual cell-phase
calculation sheets).  Short gusts do not control wave growth.


Fastest-mile 10-m overland windspeed, V = 70.00 mph
Importance factor to obtain 100-year windspeed, I = 1.07 (Exposure Class C)


Use 100-yr fastest-mile wind speed, I x V = 75 mph (rounded)
= 110.0 fps
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Adjustments to Wind Speed


See CEM II-2-1-i.(3), "Procedure for adjusting observed winds" for figures & detailed explanation of methods.


Level:
U10 = Uz (10/z)1/7 For z < 20 m; z must be in meters


Use CEM Fig II-2-6 if air-sea temperature data is available, or if z exceeds 20 meters
Assume wind speed read at 10 m; no correction required


U / U10 = 1.0 for measurements taken at 10 m
U10 = Uf / (U / U10) = 75.00 mph


Location (overland or overwater):
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-7 for windspeed measurements taken over land


RL = UW / UL = 1.2 for winds blowing off the water
If fetch < 10 miles & wind data is taken over land, UW = 1.2 UL, and RT is not applied (equivalent to RL = RT = 1.1).
This applies here; fetches do not exceed 1 mile.


Boundary layer stability:
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-8 when air-sea temperature difference is known; RT = 1.1 otherwise
No air-sea temperature information is available; therefore


RT = WC / WW = 1.0 RT is not applicable to fetches < 10 miles.


Adjusted fastest-mile windspeed, Uf(adj) = U10 * RL * RT = 90.00 mph  = 132.00 fps
40.23 m/s


Duration:
Equation from CEM Fig II-2-2 (SPM Fig 3-12), Duration of the fastest mile windspeed as a function of windspeed:


t = 3600 / Uf (Uf in mph)
Equations from CEM Fig II-2-1 (SPM Fig. 3-13), Ratio of windspeed of any duration Ut to the 1-hour windspeed U3600:


1.277 + 0.296 tanh [0.9 log10 (45/t)] 1 sec < t < 3,600 sec
-0.15 log10 t + 1.5334 3,600 sec < t < 36,000 sec


Return 
Period (yr)


Uf(adj) (mph) t (sec) Ut / U3,600
U3,600 


(mph)
U3,600 (fps)


100 90.00 40.0 1.291 69.7 102.3


Duration is further modified during determination of the design wave conditions.


Ut / U3,600 = 
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Wind Setup:


Use Zuider-Zee formula, from EM-1110-2-1420 "Hydrologic Engineering Requirements for Dams" (31 Oct 97)


  U2 F  
  1400 D


S = Wind tide (setup)
U = Average wind velocity over the fetch (fastest-mile, adjusted to overwater value)
F = Fetch
D = Average depth of water along the fetch line


U = 90.0 mph (fastest-mile speed, adjusted to overwater value)


Location: OS1-5
Fetch, F (mi): 0.09


WSE Rise due to design flood (ft): 13.11
Operating water depth (ft): 0.00
Design water depth, D (ft): 13.11


Wind setup, S (ft): 0.04


Wind setup is not included in water depth for computation of the design wave height,
but is used to compute the wave runup at the shoreline


Design Wave & Wave Runup:


See sheets for individual Cell-Phase combinations for design wave and wave runup computations.


Total Freeboard


Total freeboard is the sum of the rise due to the design flood, wind setup, and wave runup.


Location: OS1-5
Elevation for 100-year volume (ft): 4407.11


Wind setup (ft): 0.04
Wave runup (ft): 0.75


Elevation of flood + wind-wave effects (ft): 4407.90
Use: rounded up to the next half-foot (ft): 4408.00 Apply 6" riprap slope protection up to elevation 4408.


S =
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


Design Wave Conditions, Offsite area OS1-5:


Inputs:


Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps


Effective fetch, X = 0.09 miles = 457 ft (use straight-line fetch, conservative)
Water depth, d = 13.11 feet (minimum operating depth + design storm rise)


Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.


Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):


 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same


same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:


Tp = 9.78 (d/g)1/2 CEM Eq II-2-39


Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*


2 =  0.0413 ( g X / u*
2 )1/2


gTp / u* =  0.651 ( g X / u*
2 )1/3


CD = u*
2 / U10


2


CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where


X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height


Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation


u* = friction velocity


The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u


2 / g = 0.27 u2 / 32.2 (u in ft/s)


The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*


2 = 211.5
gTp / u* = 239.8


For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*


2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)


114-181692
11/21/2008


tx,u = 
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JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Calculations:


Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*


2 


(ft2/sec2)
gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec)


0.01 36 1.303 90.8 0.08 44.76 0.7 4.5 1.04 0.93
0.05 180 1.131 78.8 0.08 31.21 0.9 5.1 0.87 0.88
0.098 352.8 1.080 75.3 0.08 27.78 1.0 5.3 0.82 0.86
0.099 356.4 1.079 75.2 0.08 27.73 1.0 5.3 0.82 0.86
0.1 360 1.078 75.2 0.08 27.69 1.0 5.3 0.82 0.86
0.5 1800 1.012 70.6 0.09 23.63 1.0 5.6 0.76 0.84
1 3600 1.000 69.7 0.09 22.90 1.0 5.6 0.74 0.83
2 7200 0.955 66.6 0.09 20.42 1.1 5.8 0.70 0.82
4 14400 0.910 63.4 0.09 18.11 1.2 6.1 0.66 0.80
6 21600 0.883 61.6 0.09 16.84 1.2 6.2 0.64 0.79
8 28800 0.864 60.3 0.09 15.97 1.3 6.3 0.62 0.79
10 36000 0.850 59.3 0.09 15.32 1.3 6.4 0.61 0.78


gX / u*
2 X (mi) gHm0 / u*


2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.05 175 0.0 0.5 3.6 0.53 0.63 Duration 0.53 0.63
0.098 523 0.1 0.9 5.2 0.82 0.86 Duration 0.82 0.86
0.099 532 0.1 1.0 5.3 0.82 0.86 Fetch 0.82 0.86
0.1 541 0.1 1.0 5.3 0.83 0.87 Fetch 0.82 0.86
0.5 6808 0.9 3.4 12.3 2.50 1.86 Fetch 0.76 0.84
1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 0.74 0.83
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 0.70 0.82
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 0.66 0.80
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 0.64 0.79
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 0.62 0.79
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 0.61 0.78


Controlling hindcast wave: Fetch-limited
Hmo = 0.82 feet


Tp = 0.86 sec


Limiting wave period: Tp = 9.78 (d/g)0.5 = 6.24 sec
Period OK, use deepwater values


Limiting wave height: 0.6*d = 7.9 feet
Wave height OK


Wind Velocity and Duration


Duration-Limited ConditionsDuration, t 
(hr)


Fetch-Limited Conditions


Controlling Conditions
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JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:


114-181692
11/21/2008


Check Maximum Breaking Wave:


Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:


Nearshore slope, m:


Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)


Depth at structure, d s :
Operating water depth = 0.00 ft


Rise due to design flood = 13.11 ft
Wind setup = 0.04 ft


Depth at structure, ds = 13.15 ft


Controlling wave height:
Wave period, T = 0.86 sec


ds / gT2 = 0.5495
Not used Hs / Hmo  = exp [C0 ( d / gTp


2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.002
Not used Hs = 0.82


Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 10.25 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)


Hindcast wave height, Hm0 = 0.82 feet
Controlling wave height, H = 0.82 feet (Hindcast wave height controls)


Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.43 sec to 0.78 sec


Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:


0.43 2.1981 0.78 10.3 at 0% slope H = 0.82 feet
0.78 0.6784 0.78 10.3 at 0% slope Tp = 0.86 sec
6.24 0.0105 0.78 10.3 at 0% slope
6.24 0.0105 1.2 15.8 at 10% slope (assumed max; not actual)
10.00 0.0041 0.8 10.5 at 0% slope


*6.24 sec is the limiting period, computed above.
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114-181692
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Check Wave Runup:


Input data:
Design wave height, Hmo = 0.82 feet


Design wave period, Tp = 0.86 sec
Revetment slope, cot θ = 2.5 Divider berm north slope is 2.5H:1V.


Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:


    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ


where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively


The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:


Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.


For riprap at 2.5:1 slope, no additional correction is needed.  Rough slope runup correction factor r = 1.00


Calculations:
ξ = 0.86


Rmax / Hmo = 0.91
Rmax = 0.75 feet


Wave runup, Rmax / r = 0.75 feet


Rmax / Hmo =


ξ = ( 2 π Hmo / g Tp
2 ) 1/2


tan θ
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SUBJECT: OS1-5 (above Divider Berm) Freeboard Calculations APPROVED: SHEET:
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Armor Stone Sizing


Equations:
Using Hudson's equation (1961) for armor sizing:


SPM Eqn 7-116 /
EM 1110-2-1614 Eqn 2-15


where
W50 = Required individual armor unit weight, lb


H = monochromatic wave height
γr = specific weight of armor unit, lb/ft3


γw = specific weight of water at the site (salt or fresh), lb/f3


KD = stability coefficient given in Table 2-3 of EM 1110-2-1614
cotθ = structure slope (from the horizontal)


Layer thickness:
r = n kΔ ( W / γr )


1/3 SPM Eqn 7-121


n = Number of median stones thick = 2
KD = 2.20 for graded riprap


Calculations:
H = 0.82 ft
γr = 150 lb/ft3


cotθ = 2.5
KD = 2.2
γw = 62.4 lb/ft3


(γr/γw-1) 1.40


W50 = 5.4 lbs
Volume = 0.036 ft3


Spherical D50 = 0.4 ft
4.9 in Use approximately 5" riprap, 10" thick.


KD(γr/γw-1)3cotθ
W50 =


γrH
3
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CLIENT: Uranium One MADE BY: EKB DATE:


JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:


SUBJECT: Monthly surface water yield for tailings water balance APPROVED: SHEET:


Tailings Storage Facility (TSF) contributing areas:
Location Area (ft2) Area (ac)


TSF 1367637 31.40
Mill 1448190 33.25


Total Area for Runon*: 33.25
*Area contributing surface water to the tailings cell, exclusive of lined cell area.
  During operations, the east and west bluffs are diverted away from the TSF, and do not contribute.


Cliffs* Other** Cliffs* Other** Cliffs* Other**
Jan 0.47 3.10 0.25 0.15 0.118 0.071 0.35 0.40
Feb 0.42 2.90 0.25 0.15 0.105 0.063 0.32 0.36
Mar 0.75 3.10 0.30 0.20 0.225 0.150 0.53 0.60
Apr 0.10 3.20 0.20 0.10 0.020 0.010 0.08 0.09
May 0.18 3.70 0.20 0.10 0.036 0.018 0.14 0.16
Jun 0.25 5.10 0.20 0.10 0.050 0.025 0.20 0.23
Jul 0.33 7.80 0.20 0.10 0.066 0.033 0.26 0.30
Aug 1.12 9.60 0.60 0.45 0.672 0.504 0.45 0.62
Sep 1.16 9.60 0.60 0.45 0.696 0.522 0.46 0.64
Oct 0.98 8.10 0.60 0.45 0.588 0.441 0.39 0.54
Nov 0.61 5.60 0.30 0.20 0.183 0.122 0.43 0.49
Dec 0.37 3.70 0.25 0.15 0.093 0.056 0.28 0.31
Total: 6.74 65.50 Annual Total: 2.851 2.014 3.889 4.726


Average Runoff Coefficient: 0.423 0.299


Cliffs* Other** Total
Jan 0.000 0.195 0.195
Feb 0.000 0.175 0.175
Mar 0.000 0.416 0.416
Apr 0.000 0.028 0.028
May 0.000 0.050 0.050
Jun 0.000 0.069 0.069
Jul 0.000 0.091 0.091
Aug 0.000 1.396 1.396
Sep 0.000 1.446 1.446
Oct 0.000 1.222 1.222
Nov 0.000 0.338 0.338
Dec 0.000 0.154 0.154
Total: 0.000 5.580 5.580


*Cliffs include the west bluff, consisting of Dakota and Entrada sandstone, slope varying 1.5:1 to vertical, and some talus.
  Under the new TSF design concept, these cliff areas do not contribute runoff to the TSF during operations, but do for the PMP.
**Other areas include the mill site, which includes wind-eroded sandstone, wind-deposited sandy soils, and residual soils
  on the east bluff.


11/20/2008
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Losses (in)
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Runoff Volume (ac-ft)
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1.0 INTRODUCTION 


1.1 Project Overview 


Lyntek Inc. was requested by Uranium One to prepare a feasibility study regarding the restart of 


the Shootaring Canyon Mill located near Ticaboo, Utah.  In 1982, the existing facility was 


operated for a short period of time and was constructed to process 750 tons of ore per day (TPD).  


In 1982, the mill was poorly mothballed with some of the plant later being sold off.  The work 


for this feasibility study was prepared to a target level of 15 percent accuracy. 


The primary concept of the refurbishment of the mill is to refurbish the plant as it was originally 


designed.  The reason for this is to allow for simplified re-permitting of the operation of the mill.  


For the most part, the original design criteria for the plant have been established as the design 


criteria for the feasibility study.  However, there are some significant departures from this 


strategy.  For example, the ore is now expected to come from the Frank M mine, which is located 


near the plant, and the Velvet mine in Lisbon Valley near Monticello, Utah.  It has been assumed 


that ore deliveries will be split evenly between the two mines.  The ore grade is therefore 


expected to be about 0.193 percent rather than the 0.07 percent, which the plant was originally 


designed to receive.  


An ore pile yet remains at the plant site and will be used to set the mill operations and begin 


producing uranium.  In 1986, a report found at the mill site, which was presented to NRC 


considered a heap leach operation, rather than restarting the mill to process the uranium in the 


ore stockpile.  The report indicates there is 94,191 tons of ore, which contains an average of 


0.132 percent U3O8. 


The preliminary work on this feasibility study was completed during the fall of 2007 and the 


winter of 2008, with the final cost estimation prepared during the spring of 2008.  The work was 


complemented by focused field investigations to determine the existing conditions of the 


remaining mill and the equipment as installed within the mill.  This report documents the results 


of this conceptual mill design and cost study.   
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1.2 Project Team and Responsibilities 


This feasibility study has been a joint effort operation with the execution responsibility of 


Lyntek, which responsibilities include coordinating the work activities, planning, and executing 


the feasibility study between management and site staff of Uranium One, subcontractors for 


specialty exercises, and site activities being conducted by Uranium One site staff.  During the 


evaluation, key aspect work focused on making sure the generators were workable and could be 


employed in the future. Also, developing the associated costs for replacing the CCD system, and 


assessing the wooden leach tanks was executed. In addition, Lyntek and Uranium One have been 


evaluating systems such as the lighting, process water, firewater, electrical, safety, and ancillary 


facilities.  This work has enabled the development of capital refurbishment costs, defining areas 


necessary for refurbishment efforts, and preparing a schedule to guide the refurbishment work 


program. 


This feasibility study only addresses the uranium processing plant.  Other work is ongoing by an 


extended Uranium One team that is addressing the tailings and other impoundments associated 


with the plant as well as the feasibility of the mining and ore haulage plans.  These costs are not 


included in this feasibility study and are being addressed by other team members working 


separately from this study.  However, continual communication and work upon related efforts 


have been on going between these extended teams. 
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2.0 PROCESS DESCRIPTION 


2.1 Plant Description 


The Shootaring Canyon Plant was constructed and then operated briefly in the spring and 


summer of 1982 before operations were suspended.  It has never been restarted.  The mill was 


not properly shut down and the countercurrent decantation (CCD) portion of the plant was 


dismantled, removed, and sold in 2002.  Uranium One is evaluating the restart of the plant and 


therefore requires this feasibility study.  It is desired by Uranium One to get this plant started 


as soon as possible, so the primary assumption is to employ the original design for the plant as 


the basis for the restart. 


The plant was designed to process uranium ores.  In the region, there can be significant 


vanadium in the ore, but the original plant design did not include the concept of recovering 


vanadium.  At this point in time, only the recovery of uranium is being considered until the 


plant gets into operation.  Then, modifications to the plant to recover vanadium can be 


considered. 


As refurbishment of the plant is considered, there are some areas wherein complete 


replacement of systems will be required.  These systems include flocculation, which requires 


replacement, updating of the control system, and attention to the feed water system due to 


observed scaling in the feed piping systems. 


There are significant ore stockpiles yet remaining on the plant site.  An internal Plateau 


Resources memorandum
1
 indicates the mill has 94,191 tons averaging 0.132 percent uranium 


that can then be calculated to contain 248,664 pounds of U3O8. 


The plant is oriented along an axis striking northeast with a tailings facility located north and west of 


the plant along this axis.  The topography and general site plot plan are shown in Figure 07028-C-02 


(see Exhibit B).  The work in this study references the plant and the delivery system of the tailings 


                                                 
1  JK Thamm internal correspondence to BO Fisher, November 24, 1986 and attachments 
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stream to the tailings ponds as well as any other effluents to pond systems.  A separate Uranium One 


team is performing the work relative to the tailings pond design.  The costs included herein include the 


pumps and piping necessary for the transfer of these streams to and from the pond facilities.  The 


battery limit for this work includes the entire area shown in the plan view of the plant area, with the 


exception of the pond facilities.  A plan view of the ore pad, mill, and processing facility is shown in 


Figure 07028-C-01 (see Exhibit A).  In addition, the primary access to the plant from the Frank M mine 


road is also included within the battery limits. 


Given the planned ore grades and mill production schedule, it is forecast that the mill will 


produce 924,000 lbs. of uranium per year 350 days per year.  This is equivalent to an average 


of about 2,640 lbs. per operating day, or 8.9 tons per week. 


2.2 Process Design Criteria 


The process design criteria are primarily based upon the original plant design.  For the most part, 


because of the desire to place the plant into production as soon as possible, the design criteria mirror 


the original design criteria established for the plant.  However, there are some significant differences to 


the original design.  For example, because the CCD system has been removed, so updated designs can 


be employed.  The most important change to the design criteria, however, results from the ore that is 


now conceived to be delivered to the plant. 


 


It is now considered that ore will be delivered from the Frank M mine that is near the Shootaring Plant 


and the Velvet mine, which is located to the northeast in the Lisbon Valley near Monticello, Utah.  The 


design criteria, regarding the delivery of the ore, assume an equal mix of ore from both mines.  The 


two ores will be mixed by a front-end loader when feeding the plant.  The average uranium content of 


the Frank M ore is expected to be 0.105 percent with 0.281 percent U3O8 for the Velvet mine for an 


average of about 0.193 percent feed to the plant, on a diluted ore basis.  Laboratory testing is currently 


being conducted on ore samples for each mine, but the current assumptions, based on preliminary 


results is that the acid requirement is 140 pounds of H2SO4 per one ton of mixed ore from the Frank M 


and Velvet mines.   This is based upon an acid consumption assumption of 120 and 160lbs H2SO4 for 


the Frank M and Velvet mines, respectively.   This represents the best available estimate, contingent 
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upon expectant metallurgical studies.  Once the current testing has been completed and verified, this 


assumption must be revisited. 


Table 2-1 provides a summary of the Key Criteria while Exhibit C provides the Process 


Design Criteria.
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Table 2-1


Uranium One


Shootaring Canyon Mill Restart


Key Criteria (Design Criteria)


Plant Production 


Capacity TPD 750


Production lbs. Annual 924,000


 Recovery 91.1%


 U3O8 in Feed 0.193%


Availability 95.00%


Available Days Per Year 365


Ore Characteristics


Type Salt Wash Sandstone, Morrison Formation


Size 100% minus 30inch (60% for material balance calculation)


Specific Gravity 2.4


Grinding Mill Semiautogenous, Closed Circuit


Size 12' dia  x 6' 6"


Closed Circuit Classification DSM Screens (Dutch State Mining)


Recirculation Load 200%


Leaching Circuit


Stages 2


First stage


Number of Tanks (wood) 3


Tank Size 14' dia.  x 18' 


H2SO4 Addition , Total 70 lbs/ton of Ore


Thickener (Leach)


Number 1


Size 19' - 6" dia.  x 8' 8"


Second Stage Leach


Number of Tanks 4


Tank Size 20' dia.  x 24' 


Chlorate Addition (25%) 1.707 lbs/ton of Ore


H2SO4  Addition, Total 70 lbs/ton of Ore


Countercurrent decantation system (CCD)


Washing 6 Stages


Thickener Size 26.25' dia.


Clarifying Circuit


Number of Clairifiers 1


Clarifier Size 27' dia. x 18'


Sand Filter Circuit


Number of Filters 3


Filter Type Sand with Automatic Backwash 


Solvent Extraction & Stripping Circuit


Extraction Contacts 4 Stage Mixer/Settler


Tanks 4 Each, 10,200 gal. Fiberglass 


Stripping Contacts 4 Stage mMixer/Settler


Tanks 4 Each, 900 gal., Fiberglass


Scrubbing Contact


Tanks 1 Each, 900 gal., Fiberglass


Precipitaion Circuit


Precipitaion Tank 3 Each


Precipitate Thickener one (1)


Size 12' dia x 4'  


Dewatering and Drying


Production 


Yellowcake Procuction Rate 110 lb/hr.


Vacuum Drum Filters (2) 3' 0 x 3' face, with Repulper


Multi-Hearth Calciner (1) 5' 0 x 6' Hearth


Packaging


Production


Yellowcake Procuction Rate 110 lb/hr.


Yellowcake Drum 55 gal. Each
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2.3 Process Assumptions 


The plant is designed with a set of primary process assumptions that guide the overall process 


design criteria and concept for the plant. The primary process assumptions are summarized 


below. 


Principal Process Assumptions: 


• Plant design conforms to the original plant design to allow immediate production; 


• The consideration for the addition of a vanadium circuit will be later; 


• The ore delivered to the mill will be sourced from the Frank M and the Velvet mines; 


• The ore delivery to the mill will be assumed to be identical to the original mill 


assumptions with the exception that the average design ore grade will be 0.193 percent 


U3O8; 


• The CCD circuit will be generally designed per the original specifications 


The design of the plant has been evaluated based upon a mass balance, which includes the 


assumptions defined above. The mass balance is shown in Table 2-2. 
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Table 2-2                 


Uranium One                 


Shootaring Canyon Mill Restart                


Mass Balance                 


                 


                 


                 


  Stream No. 1 1A 1C 2 2A 2B 3 4 5 6   7 14 16 25 


    
Plant  
Feed 


Mill 
Feed 


Water To 
Mill 


Mill 
Discharge 


O'Size 
Recycle to 


Mill 


Pulp to 
Leach Feed 


Tanks 


CCD 
O'Flow 


CCD O'Flow 
to Leach 


Feed Surge 
Tanks 


CCD O'Flow 
to Pre-Leach 


SAG Mill 
Discharge to 
Pre-Leach 


Total Feed 
to  


Pre-Leach 


93% Sulfuric 
Acid to  


Pre-Leach 


Sand Filter 
Backwash 


Pre-Leach 
Thickener 
Underflow  
to Leach 


Pre-Leach 
Thickener Overflow 


 to Clarifier 


lbs/hr                               


S.G.                               Gas or Vapor 


SCFM                               


TPH 31.3 31.3   62.5 31.3 31.3       31.3 31.3   0.0 31.3 0.011 


S.G.   2.4   2.4 2.4 2.4       2.4 2.4     2.4 2.4 Solids 


U3O8 lbs/hr   120.6   241.3 120.6 120.6       120.6 120.6     60.3   


TPH   1.30 12.1 26.8 13.4 13.4 66.8 17.9 49.0 31.3 80.2 1.18 0.09 31.3 50.2 


S.G.   1.0 1.0 1.0 1.00 1.00 1.06 1.06 1.06 1.00 1.06 1.82 1.07 1.00 1.05 


GPM   5.2 48.4 107.3 53.7 53.7 252.6 67.5 185.1 125.2 310.3 2.6 0.3 125.2 191.7 


U3O8 lbs/hr                           60.3   


Liquid 


                                


TPH   32.6 12.1 89.3 44.6 44.6 66.8 17.9 49.0 62.5 111.5 1.18 0.1 62.5 50.2 


S.G.   2.4 1 1.69 1.69 1.69 1.06 1.06 1.06 1.41 1.20 1.82 1.01 1.41 1.05 


GPM   54.3 48.4 211.6 105.8 105.8 252.62 67.5 185.1 177.4 373.6 2.6   177.4 191.7 


% Solids (ppm)   96.0%   70.0% 70.0% 70.0%       50.0% 28.0%   2.0% 50.0% (200) 


Temp, 
o
F   50 50 125 110 110     157 125   80 153   137 


Pulp 


U3O8 lbs/hr   120.6   241.3 120.6 120.6       120.6 120.6     120.6   


                 


Notes: U3O8 ore concentration of:  0.193%  from the Frank M and Velvet Mines, respectively at a 50 - 50 ratio. This mass balance assumes 120 and 160 lbs H2SO4 for the ore from Frank M and Velvet Mines, respectively at a 50 - 50 ratio. 
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Table 2-2                  


Uranium One                  


Shootaring Canyon Mill Restart                 


Mass Balance                  


                  


                  


                  


  Stream No. 10 12 17 27 18 19 21 22 23 41 30 48 3 55 42 27 


    
Flocculant to 
Thickener 


Flocculant 
to 


 Clarifier 


Clarifier 
U'Flow to 
Leach 


Clarifier 
O'Flow  


to  
Sand 
Filters 


93% Sulfuric 
Acid to Leach 


Sodium 
Chlorate to 


Leach 


Leach 
Discharge 


#2CCD 
Overflow 


CCD 
 Feed 


CCD  
Wash Feed 


Total 
Flocculant 
 to CCD 


Tailings 
CCD 


O'Flow 
Raffinate 
from SX 


Hot  
Make-Up 
Water 


Sand 
Filter 
Feed 


lbs/hr                                 


S.G.                                 Gas or Vapor 


SCFM                                 


TPH 0.001 0.0002 0.011 0.2     31.3 0.01 31.3     31.3       0.2 


S.G.     2.4 2.4     2.4   2.4     2.4       2.4 Solids 


U3O8 lbs/hr       1.0     8.4   8.4     8.44       1.0 


TPH 0.37 0.06 0.21 49.4 1.18 0.11 32.7 65.5 98.3 65.5 0.844 32.3 66.8 49.4 16.2 49.4 


S.G. 1.00 1.00 1.07 1.05 1.82 1.07 1.0 1.05 1.0 1.04 1.0 1.0 1.06 1.05 1.00 1.05 


GPM 1.50 0.25 0.77 188.42 2.6 0.40 129.1 250.1 387.6 252.2 3.4 127.3 252.6 188.4 65.0 188.4 


U3O8 lbs/hr       110.3     112.2 0.498 112.2     2.2 110.3 0.3   110.3 


Liquid 


                                  


TPH 0.38 0.06 0.22 49.6 1.2 0.11 64.0 65.5 129.5 65.5 337.8 63.6 66.8 49.4 16.2 49.6 


S.G.   1.00 1.03 1.00 1.8 1.07 1.40 1.05 1.2 1.04 1.0 1.40 1.06 1.05 1.00 1.003 


GPM   0.25 0.85 198.3 2.6 0.40 183.4 250.1 433.4 252.2 1353.2 181.6 252.6 188.4 65.0 198.3 


% Solids (ppm)     5.0% 0.5%     48.8%   24.1%   0.25% 49.2%       0.5% 


Temp, 
o
F       153 80 80 176   176 121 80   165 146 72 153 


Pulp 


U3O8 lbs/hr             120.6   120.6     10.66       111.2 


                  


Notes: U3O8 ore concentration of:  0.193%  from the Frank M and Velvet Mines, respectively at a 50 - 50 ratio. This mass balance assumes 120 and 160 lbs H2SO4 for the ore from Frank M and Velvet Mines, respectively at a 50 - 50 ratio. 
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Table 2-2                 


Uranium One                 


Shootaring Canyon Mill Restart                


Mass Balance                 
                 
                 


                 


  Stream No. 15 60 55 64 77   82 83 84 72 87 91 10 106 101 


    
Clarified SX 


Feed 
Solution 


Barren 
Organic 
Feed to 
Uranium 


SX 


Raffinate 


Loaded 
Organic 


to 
Strip 


Barren Strip 
Solution 
from 


Yellowcake 
Thickener 


Total 
Ammonia 


to 
Strip 


Pregnant Strip 
Solution to 
Precipitation 


Circuit 


Air 
to 


Precipitation 


Ammonia  
to 


Precipitation 


SX Scrub 
Bleed 


Yellowcake 
Slurry 


Yellowcake  
Thickener 
Underflow  


Flocculant 
to 


Yellowcake 
Thickener 


Yellowcake 
Product 


Water 
to 


Wet Scrubber 


lbs/hr           26.4     19.8             


S.G.                               Gas or Vapor 


SCFM                               


TPH                       0.05   0.05   


S.G.                           3.2   Solids 


U3O8 lbs/hr                     110.0 110.0   110.0   


TPH 49.4 6.2 49.4   0.7   0.7     0.5 1.78 0.16 0.38   0.3 


S.G. 1.05 0.86 1.1   1.1   1.11     1.1 1.05 1.11 1.00   1.00 


GPM 188.4 29.0 188.4   2.7   2.7     1.7 6.8 0.56 1.50   1.13 


U3O8 lbs/hr 110.3   0.3 110.0     110.0                 


Liquid 


                                


TPH 49.4 6.2 49.4   0.7   0.7     0.5 1.83 0.22 0.38 0.0 0.2 


S.G. 1.1 0.86 1.1   1.11   1.11     1.07 1.11 1.21 1 0.0 0.86 


GPM 188.4 29.0 188.4   2.7   2.7     1.75   0.73 1.50 0.0 1.0 


% Solids (ppm) -                   3.0% 25.0%   -   


Temp, 
o
F 155 125 146 152 100   100         115   1250 125 


Pulp 


U3O8 lbs/hr 110.3   0.3 110.0     110.0       110.0 110.0   110.0   


  U3O8 gpl 1.17     7.6     81.4                 


                 


                 


Notes: U3O8 ore concentration of:  0.193%  from the Frank M and Velvet Mines, respectively at a 50 - 50 ratio. This mass balance assumes 120 and 160 lbs H2SO4 for the ore from Frank M and Velvet Mines, respectively at a 50 - 50 ratio. 
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2.4 Alternative Processes Considered 


Within the scope of this work, the primary effort is to get the existing uranium mill up and 


operating as soon as possible.  Uranium markets are now generating potential for profit that 


over ride most primary considerations such that it is paramount to get the mill producing as 


soon as possible.  The CCD circuit has been designed with the following changes: improved 


under and overflow pump utilization, added tailings tanks and tails sump to improve system 


control and efficiency.  No other alternative processes have been considered and the 


employment of a vanadium circuit will also be pushed into the future for consideration once 


the mill is up and operating, so there is a future opportunity for upside revenue potential.  A 


feasibility study will be necessary, as current indications suggest the revenue earned may not 


be worth the capital expense. 


2.5 Process Description 


This section presents a description of the Shootaring Canyon uranium recovery process. 


The Shootaring Canyon processing facility is expected to have an overall uranium recovery 


rate of 91.1 percent from an ore containing 0.193 percent uranium oxide (U3O8). Based on 


this anticipated recovery and an average processing rate of 750 tons per day (t/d) of ore, the 


facility will produce about 2,640 pounds per day (1b/d) of U3O8.  


The ore processing consists of a single stage grinding circuit followed by sulfuric acid leach 


and counter current decantation (CCD) systems.  The washed solids from the CCD are 


pumped to a tailings pond while the leachate is sent to a solvent extraction (SX) circuit where 


the uranium is recovered from the leachate.  The uranium is precipitated from the SX strip 


solution with ammonia and recovered as dry Yellowcake.  A detailed process description is 


provided below. 


Stockpile Operations 


It is assumed that the ore will be delivered by 25-ton trucks from the Frank M mine, and by 


25-ton trucks with 12-ton pups from the Velvet mine.  The mix ratio for mill feed from the 
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two mines is expected to be equal parts.  The ore will be weighed at the weigh station and 


proper delivery tickets and references obtained and recorded.  The ore will then be dumped 


according to the ore storage plan.  This plan will recognize the blending scheme for the two 


mines that is necessary due to the differences between the two ore characteristics.  It is not 


conceived that there will be any direct dumping (directly from the mines) into the crushing 


circuit.  All ore will be stockpiled prior to size reduction. 


Ore Sampling 


Plant samples to be collected for analysis will include 3 samples per day for the leach slurry 


(one/shift), 3 per day for the tailings slurry (one/shift), 3 samples from the feed belt 


(one/shift), at least one scheduled weekly CCD profile sample of each of the 6 CCD 


thickeners, special mill grab samples, and random environmental soil samples. 


Grinding 


The ore to be processed is a sandstone type that has the uranium compounds present as 


coatings on the sand grains and as filler in the intergranular spaces. Prior to leaching, the ore 


is ground to release the sand-sized particles so that the acid may intimately contact the 


uranium granular surfaces. 


Referring to drawing 07028-F-01, the grinding process begins with loading of the ore through 


a stationary grizzly with 14-inch openings into a 75-ton capacity hopper.  Occasional oversize 


pieces are broken in place near the grizzly. The hopper discharges the ore via a variable speed 


apron feeder onto a second stationary grizzly with 3-inch openings. The ore material passing 


through the grizzly discharges directly onto a 42-inch (in) wide, 316 feet (ft) long conveyor 


belt.  The grizzly has a steep-sloping surface, and the undersize material rolls down onto the 


bedding surface formed by the undersize material already on the belt conveyor.   The belt 


conveyor is equipped with a belt scale and associated electronics to measure the ore feed rate 


to the Semiautogenous Grinding (SAG) mill.  Other equipment shown on the drawing 


includes a dust control system consisting of water spray nozzles to minimize dust generation 


and a dust capture hood/wet scrubber system.  
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Drawing 07028-F-02 shows the SAG mill. The mill slowly rotates while water is added to 


produce a slurry containing approximately 70 weight percent (wt %) solids. As the mill 


rotates, the impact of steel balls and larger ore pieces grind the smaller ore portions into sand-


sized particles. The SAG mill is 12 ft diameter by 6 ft – 6 in long.  It has a 250 horsepower 


(hp) drive with a speed reducer and drive mechanism.  The design ore throughput for the SAG 


mill is 750 t/d.  


The slurry from the SAG mill is pumped to one of four DSM screens to remove oversize 


particles.  The oversize particles from the screen flows back to the SAG mill by gravity.  The 


material passing through the screen gravity flows into a sump and is pumped to the agitated 


wood stave leach feed surge tanks.   Each tank has a 60,000-gallon capacity with an integral 


stave water system.  Each tank agitator has two propellers with 50 hp gear reduced drives. 


The ball charge is expected to be 6 percent in the SAG mill.  Ball consumption is estimated at 


¼ lb per ton of ore.  
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Leaching 


Referring to drawings 07028-F-03 and 07028-F-04, the leaching circuit includes a two-stage 


leaching circuit with a primary decant thickener and clarifier located in between the leaching 


stages. The first stage, called primary leach, includes three agitated leach tanks connected in 


series followed by a thickener.  The ore slurry from the leach feed surge tanks is pumped to 


the first stage leach tanks where it is mixed with the overflow from counter current 


decantation (CCD) thickener #1 and sulfuric acid/sodium chlorate to maintain required pH 


and EMF.  The slurry flows out of the third leach tank into the primary leach thickener.  The 


solids from the thickener are pumped to the second stage leach consisting of four additional 


agitated tanks where more sulfuric acid and sodium chlorate are added to complete the leach 


process.  The overflow from the thickener is sent to a clarifier designed to remove suspended 


solids.  The clarifier overflow containing the dissolved uranium is pumped through sand 


filters to remove any remaining solids and onto the SX circuit feed tank.  The slurry solids, 


exiting the last leach tank, are diluted with overflow liquid from the 2
nd


 thickener in the CCD 


circuit and pump fed to the first CCD thickener. 


Countercurrent Decantation (CCD)  


The CCD system is designed to wash the residual solids that exit the leach system. The wash 


is necessary to remove dissolved uranium that is entrained in the solids before the solids are 


discarded to the tailing pond.  Referring to drawings 07028-F-05, 07028-F-0 6, and 07028-F-


07 countercurrent washing of the leached pulp is carried out in six thickeners.  The first five 


thickeners are high rate thickeners and the sixth thickener is a high-density thickener.  


Each thickener is equipped with a thickener rake, an overflow pump and an underflow pump 


since the thickeners are arranged at the same elevation so that both the underflows and the 


overflows require pumping.  The leachate and solids are pumped from the 2
nd


 stage leach 


system to the first CCD thickener.  The solids settle to the bottom of the thickener and are 


pumped to the second CCD thickener while the relatively solid-free liquid overflows from the 


first CCD thickener and is pumped to the first stage leach circuit.   
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The leached slurry solids enter the first thickener progresses in series from the first through 


the sixth thickener and finally to the tailings impoundment.  Meanwhile, the wash solution, 


consisting of raffinate from the SX circuit, enters the sixth thickener and progresses in series 


flowing counter currently to the solids. The solution is pumped from the sixth thickener 


overflow to the fifth thickener and this is repeated until the liquid is pumped from the first 


thickener overflow to the first stage leach circuit.  Flocculant solution is pumped to each 


thickener to assist with solid/liquid separation. 


The purpose of the number six high rate thickener with its characteristic deep side wall and 


steep cone bottom provides for a higher underflow slurry density, therefore, less solution 


liquid is in the underflow slurry in order to maximize recovery and minimize soluble uranium 


losses to the tailings pond.  Another reason for the high rate thickener is to give the added 


flexibility in operation reducing the impact of upsets during operation that can occur within 


the CCD washing circuit. 


 


Slurry underflow from the sixth CCD Thickener is pumped to a tailings mix tanks for mixing 


with other solution streams or dilution water to reduce the percent solids and thereby making 


pumping of the slurry more manageable before going to the tailings pond.  Overflow from the 


tailings mix tanks pass through a sampler before flowing into the final tailings sump and 


pump.  Sampling at this point will monitor the performance of the plant. 


Solvent Extraction (SX)  


The primary purpose of the SX circuit is to concentrate the uranium bearing pregnant 


solution. Referring to drawings 07028-F-08, 07028-F-09, and 07028-F-11, the SX system 


consists of two unit operations. In the first operation, the uranium is transferred from the 


aqueous leach solution to an immiscible organic liquid by ion exchange.  In the second 


operation, a reverse ion exchange process then strips the uranium from the organic solvent 


using aqueous ammonium sulfate. 


The uranium SX system consists of four extraction mixer/settlers, four strip mixer/settlers and 


one organic scrub mixer/settler. 
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Extraction Stages 


The pregnant solution is pumped from the storage tanks into the first extraction mixer where it 


is contacted with a tertiary amine flowing from the second stage extraction settler.  Recycling 


organic from the settler portion of the extraction stage and combining it with the organic 


stream from the next succeeding extraction stage maintains the desired organic to aqueous 


ratio in each extraction mixer.  Pump type mixer impellers are used to transport the liquids 


between the mixer/settlers.  After mixing, the combined solution of organic and aqueous 


overflows from the mixer into the settler where the aqueous and organic phases separate.  The 


uranium loaded organic flows to the loaded organic surge tank, while the aqueous phase flows 


to the 2
nd


 extraction mixer, where it is contacted with the organic coming from the 3
rd


 settler.  


The combined solution of organic and aqueous overflows from the 2
nd


 mixer into the settler 


where the phases separate.  The organic phase flows to the 1
st
 mixer while the aqueous phase 


flows to the 3
rd


 mixer.  The aqueous stream to the 3
rd


 mixer is mixed with the organic stream 


from the 4
th
 settler.  The mixture overflows into the 3


rd
 settler where they separate.  The 


organic phase flows to the 2
nd


 mixer while the aqueous phase flows to the 4
th
 mixer.   The 


aqueous stream to the 4
th
 mixer is combined with barren organic fed from the barren organic 


tank.  This mixture overflows into the 4
th
 settler where they separate and the organic stream 


flows to the 3
rd


 mixer while the aqueous stream flows to a raffinate surge tank.  The raffinate 


is recycled back to the CCD circuit for washing the solids from leach.
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Strip Stages 


The uranium loaded organic is pumped from the loaded organic storage tank into the 1
st
 strip 


mixer where it is contacted with an ammonium sulfate aqueous solution flowing from the 2
nd


 


stage extraction settler.  Recycling aqueous from the settler portion of the 1
st
 strip stage and 


combining it with the aqueous stream from the next succeeding strip stage maintains the 


desired organic to aqueous ratio in each extraction mixer.  After mixing, the combined 


solution of organic and aqueous overflows from the mixer into the settler where the aqueous 


and organic phases separate.  The uranium loaded aqueous stream flows into pregnant strip 


solution tank, while the organic phase flows to the 2
nd


 strip mixer, where it is contacted with 


the organic coming from the 3
rd


 settler.  


The combined solution of organic and aqueous overflows from the 2
nd


 mixer into the settler 


where the phases separate.  The aqueous phase flows to the 1
st
 mixer while the organic phase 


flows to the 3
rd


 mixer.  The organic stream to the 3
rd


 mixer is mixed with the aqueous stream 


from the 4
th
 settler.  The mixture overflows into the 3


rd
 settler where they separate.  The 


aqueous phase flows to the 2
nd


 mixer while the organic phase flows to the 4
th
 mixer.   The 


organic stream to the 4
th
 mixer is combined with barren strip solution fed from the barren strip 


solution surge tank.  This mixture overflows into the 4
th
 settler where they separate and the 


aqueous stream flows to the 3
rd


 mixer while the organic stream flows to the strip organic 


surge tank.   


Pump type mixer impellers are used to transport the liquids between the mixer/settlers and 


ammonia is added each strip stage to control the pH.   


Scrub Stage 


In order to prevent the build-up of co-extracted minerals such as molybdenum and vanadium 


in the recycled organic, some of the stripped organic is scrubbed with sodium carbonate in a 


single scrub mixer settler.  The stripped organic is pump fed to a standpipe where it is 


combined with sodium carbonate.  The pump type mixer impeller draws the mixture from the 


standpipe into the scrub mixer.   The mixture overflows into the settler and the phases 


disengage.  The scrubbed organic is pumped to the barren organic storage tank.  Most of the 
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aqueous phase is recycled back to the mixer to maintain a low organic to aqueous ratio in the 


mixer.  The depleted sodium carbonate is sent from the scrub settler to the tailings 


impoundment. 


Precipitation 


Drawings 07028-F-10 and 07028-F-12 illustrate the process for producing the Yellowcake 


product. The pregnant aqueous ammonium sulfate strip solution from the first strip stage of 


the uranium SX is fed to carbon columns to remove entrained organic before it is sent to the 


precipitation process surge tank.  The pregnant ammonium sulfate solution is then pumped 


through a heat exchanger to increase its temperature.  The solution flows from the heat 


exchanger into the first of three agitated precipitation tanks that are also temperature 


controlled with hot water flowing through coils located around the outside of the tanks. 


Ammonia gas is injected into the reaction tanks to neutralize the solution and achieve the 


uranium precipitation reaction to produce uranium diuranate. The precipitated uranium and 


barren liquor gravity flow into the precipitate thickener.  The thickener is large enough to 


accumulate the precipitate so that the downstream equipment including the washing, calcining 


and product packaging circuits can operate intermittently.   


The barren ammonium sulfate solution overflow from the thickener is filtered and flows into 


the barren strip solution surge tank.  Most of the barren solution is recycled back to the SX 


circuit for strip feed.   In order to prevent contaminate buildup in the strip and precipitation 


circuits, part of the barren solution is sent to the tailings impoundment. 
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Drying and Packaging  


The precipitated uranium is pumped from the thickener underflow through two drum filter 


repulpers designed to remove entrained contaminants.   The uranium diuranate solids are then 


pumped to a fuel oil fired calciner, a multi-hearth furnace, where the ammonia is driven off to 


produce Yellowcake.  The Yellowcake then passes through a delumper and discharges into 


steel drums. 


Original plant design was based upon the drying circuit operating for a period of 30 


continuous hours per week based on producing 0.54 tons/day of U3O8.  Considering the 


Velvet and Frank M ore blend that produces 1.32 tons/day of U3O8 the drying circuit will 


operate for about three continuous 30-hour periods per week. 


The washing, calcining and packaging circuit operates intermittently and product output from 


the plant will be approximately 23.7 barrels of Yellowcake per week, each barrel holding 


approximately 750 lbs of product. Filled drums will be stored until a sufficient number have 


been assembled for shipment.  It is expected that on average, about two and one- half weeks 


of uranium would be the optimum maximum inventory, which is about 62 barrels.   A 


maximum of 75 barrels is assumed to be stored at the plant area.  Shipment is expected every 


two weeks on a truck with 25-ton haulage capacity.  The yellowcake will be hauled to 


Metropolis, Illinois, which is about a 1,500-mile haul.  


Water Supply 


The water supply for the plant is sourced from three water wells located east of the plant.  See 


Drawing 07028-C-02 for the location of the water supply wells.  Field investigations show 


significant scale buildup in the supply lines from the two supply wells.  This scale buildup is 


significant considering the period of time for which the plant was operated.  In order to 


address this issue, it is conceived, that a reverse osmosis (RO) system be employed to remove 


calcium and other problem minerals from the water source.  This selection of this system 


requires optimization. 
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The process water for the plant requires heating.  The water is heated through the use of heat 


exchangers mounted on the enginators.  The hot water supply systems are shown in Figures 


07028-F-13, 07028-F-14, and 07028-F-15. 
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Potable water is provided from the three water wells, stored in the well water storage tank, 


and then pumped to the raw water storage tank prior to being subjected to chlorine injection.  


It is then stored in the potable water storage tank where it is distributed by pumps for use.  


The fire water system is also supplied from the wells through the fuel oil driven main fire 


pumps that feed the main firewater loops within the plant and facility systems.  The potable 


and fire water systems are shown in Figure 07028-F-16. 


Plant Wastes and Effluents 


The processed ore remainder “tailings” is the major waste generated by the Shootaring 


Canyon Uranium Ore Processing Facility.  Tailings disposal includes permanent placement 


into an impoundment that utilizes a natural depression located adjacent to the plant site.   


The plant and its support facilities also produce other liquid and solid wastes and effluents 


that are either recycled in the various process operations or discharged to the tailings 


impoundment or to a sanitary waste leach field.  


Gaseous emissions and dust are managed and discharged from eight stacks to promote 


dispersion.  


Controls for Plant Wastes and Effluents 


Control systems have been incorporated into the plant design to minimize emissions from the 


plant. Volatile fuels and reagents are stored in closed tanks to minimize the transmission of 


vapors to the atmosphere. Most unit operations are conducted inside buildings or closed 


vessels. Process vents from vessels are passed through wet dust collectors or demisters to 


remove dust, mists, and gaseous pollutants.  


Buildings housing various plant operations have concrete floors sloped towards sumps to 


collect spillage. Spilled materials are pumped back into the appropriate processing circuit. 


The building floors are curbed or recessed so that they can contain the volume of any single 


process tank in the event of a tank rupture. Fuel oil, kerosene, and acid storage tanks are 
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located in open areas, and are surrounded by impoundments capable of holding the volume of 


the enclosed tanks. 


The surface water handling system, including storm water handling, evaporation ponds, and 


tailings pond, is being concurrently designed by another Uranium One team.  The 


requirements, including these costs are included in that body of work.  Lyntek has worked 


closely with this group to ensure full design requirements have been assumed. 


In the dump area, a wet scrubber was originally installed to control fugitive dust emissions, 


but has been removed.  It will be replaced with a bag house dust collection system.
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Tailings Handling System 


Tailings from the ore processing operation are discharged to an impoundment located about 


1,000 feet southwest of the plant.  The impoundment has been designed with a net capacity of 


about 2,600 acre-feet that is sufficient for 15 years operation with a plant throughput of 1,000 


tons of dry ore per day, 365 days per year operation. At the end of 15 years the tailings in the 


impoundment will cover an area of approximately 70 surface acres. The impoundment is 


created by a dam in a low area and is fenced to exclude livestock and control access.  


The tailings management system design for the Shootaring Canyon project incorporates best 


available technology.  The tailings are stabilized within a few days to a few weeks of their 


placement in the impoundment. In order to accomplish this, a drainage system was installed in 


the bottom of the impoundment.  A prescribed tailings placement procedure will be followed 


to facilitate the drainage. As a result of this procedure, no deep concentrations of the tailings 


slimes are expected to form within the impoundment.  Therefore it will be possible to reclaim 


the tailings disposal area shortly after it is filled to its ultimate level. 


2.6 Site Layout Considerations 


The site layout needs to be modified to restrict the area where radiation controls need to be 


implemented.  During January and February of 2008 this area was modified to establish a 


tighter perimeter so that those working out of the area of potential contact and contamination 


would be excluded from the area and therefore not be required to go through radiation safety 


exercises.  This has been done in order to focus the concentration of radiation safety programs 


on the areas that truly need the focus. 


Lyntek recommends that the modification of the ore truck travel route through the property be 


considered to reduce the area of potential contamination.  This exercise needs to be conducted 


in concert with stockpiling operation requirements.  In addition, an equipment wash down bay 


has been added, which is absolutely necessary to enable equipment to be transported from the 


site for repair and other purposes. 
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2.7 Ore Handling 


The ore is delivered to the plant by over-the-road haulage trucks.  It is expected that 25-ton 


end-dump trucks will be employed from the Frank M mine and with the same style of truck 


with 12-ton pups from the Velvet mine.  The ore will then be stockpiled according to grade, 


ore ownership, and/or other ore characteristics that dictate segregation or blending 


considerations.  The individual feed ore stockpiles will then be loaded by a three cubic yard 


front-end loader into the ore feed pocket located before the crushing and grinding circuit.  Ore 


is then fed to the SAG mill. 


2.8 Uranium Recovery 


The Shootaring Canyon processing facility is expected to have an overall uranium recovery 


rate of 91.1 percent from an average ore containing 0.193 percent uranium oxide (U3O8).  


Based on this anticipated recovery and an average processing rate of 750 tons per day (t/d) of 


ore, the facility will produce about 2,640 pounds per day (1b/d) of U3O8 according to mass 


balance calculations (based on a 350 day/year operation). 


2.9 Plant Personnel for the Shootaring Canyon Mill  


 


Plant personnel have been estimated by developing the administration and work force 


requirements necessary to operate the plant in conjunction with guidelines provided by 


Uranium One.   


Plant Supervision / General Administrative: 


 


Plant Manager:  In charge of all mill and mine activities. 


 


Secretary / Receptionist:  Takes care of administrative confidential records, incoming and 


outgoing communications, schedules meetings and completes reports.  Also files data for the 


manager and staff.  Supervises support staff and ensures that all office policies and procedures 
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are implemented.  Responsible for all incoming telephone calls, report writing and the pickup 


and distribution of mail to personnel.  


 


Radiation Safety Officer:  Interacts with all mill personnel for the radiation training, required 


equipment and supervision of the Radiation Safety Technicians.  Also interacts with the State 


licensing authority and the Nuclear Regulation Commission.  Provides MSHA safety training 


to all onsite personnel. 


 


Radiation / Environmentalist Technician:  Interacts with Mill personnel and the State 


Environmental Dept. with the environmental issues that the mill will produce.  Oversees all 


environmental sampling protocols, provides analysis results and reports to the Health 


Department. 


 


Accountant:  Responsible for all areas of the mill costs, payroll and expenditures. 


 


Accountant / Payroll Clerk:  Keeps track of all time sheets, vacation, sick leave and payroll.  


Plus accounting for all expenditures to the accountant. 


 


Human Resources / Purchasing Manager:  In charge of all reagent, equipment purchases and 


warehouse inventory.  Interacts with the warehouse, mill and maintenance personnel.  Takes 


care of human resource and public relations issues.  Maintains all records for training of 


personnel. 


 


Warehouse Purchasing Agent:  Responsible for the accountability of the minimum/maximum 


of parts, supplies, chemicals and equipment in the warehouse.  Sets policies and procedures 


for purchase of new or replacement parts and equipment for all areas and departments in the 


mill. 


 


Warehouse Man:  Maintaining warehouse inventory according to milling operations. 


Maintains records of use by mill area, ordering replacement parts and equipment for all areas 
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and departments in the mill.  Distributing chemicals, supplies, and parts by the request of 


personnel.  


 


Janitor:  Provides cleaning of the main office and the change house on a daily basis. And 


restocks the areas with supplies. 


 


Maintenance Foreman / Engineer:  In charge of mill activities which includes ore receiving, 


product shipping.  Scheduling and operations.  In addition is responsible for maintenance 


personnel on additions/modifications to the circuit and process.  Also in charge of all mill site 


MSDS, which includes training in the use of all chemicals and reagents.  Keeps the mill 


operations on a best-case recovery, performs testing and troubleshooting of process upsets and 


provides direction to operations 


 


Mill Foreman:  Responsible for the safe and efficient operation of the mill.  First line 


personnel management and training of personnel in the operation of the mill systems.  Four 


people on a seven-day shift rotation 


 


Plant Operations: 


 


Scaleman:  Receiving a minimum of 30 ore trucks per day on a 24-hour/ seven-day schedule.  


Sampling each truck and taking samples to the sample prep area for drying and processing.  


Surveying washed ore trucks for release back to the mine 


 


Front End Loader Operator:  Stacking ore in the stockpile area and hauling ore to the grizzly 


to feed the mill at the prescribed tonnage.  Stacking requires one person, haulage to the 


grizzly requires another person each shift on a 24-hour/ seven-day schedule.  


 


Grinding / Leach Operator:  Operates the grind circuit, checks belts, hoppers and feed away 


systems to the SAG mill.  Provides grind samples and grind testing. Makes sure the grind 


discharge densities are correct. Assist the Leach Operator in his duties.  During grind 
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downtimes, can fill yellowcake drums in the product area.  Four personnel on a seven-day 


rotation 


 


CCD / Tailings Operator:  Responsible for flows of wash and slurry thru-out the circuit.  


Settling rate, density of all systems including tailings and the sampling system on the tails.  


Raising and lowering the thickener rakes per schedule.  Operating within the parameters set 


by the Shift Foreman.  Four people on a seven-day shift rotation. 


 


Leach Operator:  Responsible for the densities, pH control, flow of slurry and tank levels in 


the pre-leach and leach circuit Sampling procedures and assist the grind operator as needed.  


Operating within the parameters set by the Shift Foreman.  Four people on a seven-day shift 


rotation. 


 


SX Operator - Uranium:  Controls the SX feed pH, flows of aqueous and organic.  This is set 


per the incoming feed head analysis, and the raffinate analysis. Monitors the strip circuit pH 


and the scrub cell pH.  Monitors the organic levels in the cells and the interface buildup.  


Operating within the parameters set by the Shift Foreman.  Four people on a seven-day shift 


rotation. 


 


Precipitate / Packaging - Uranium: Interacts with the leach operator to monitor the operation 


and flow thru the sand filters, clarifier and surge tanks.  Responsible for can fill yellowcake 


drums in the product area.  Four personnel on a seven-day rotation 


 


Tailings Helper:  Assist in CCD and Tailings equipment operation.  Monitors flows of wash 


and slurry lines thru-out the circuit.  Raising and lowering the thickener rakes per schedule.   


Two people on a seven-day shift rotation. 


 


Reagent Preparation:  Provide proper charging of the various reagents required, some in liquid 


form and some in dry powder form.  Using the safe and proper procedures for dispensing in 


plant storage areas.  Provide operators with monitoring dosing parameters. 
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Plant Helper:  Assists in plant operations, can substitute as part time operator.  Performs 


cleanup duties thru out the mill area.  Mixes reagents as needed on the back shifts.  Can help 


with operations if personnel call in sick, vacations or holiday coverage.  Works within the 


parameters set by the Shift Foreman.  Four people on a seven-day shift rotation. 


 


Utility Operator:  Trained to operate all areas of the mill, provides coverage for the sick 


personnel or vacation coverage and assists in the training of new employees on shift.  


Operating within the parameters set by the Shift Foreman.  Four people on a seven-day shift 


rotation.  


 


Plant Laborers:  Operates the tailings dispersal system, moves full U3O8 drums to the storage 


facility, stocks the mill with reagents and empty drums.  Loads the product transport trucks, 


mixes reagents for the mill process and assists the maintenance crew on an as needed basis.  


Scheduled four personnel on a rotating basis to provide 7 day per week coverage on day shift. 


 


Plant Maintenance: 


 


Maintenance Repair Foreman:  Responsible for keeping equipment and maintenance 


downtime to a minimum.  Supervises/trains the maintenance personnel on the safe procedures 


for the repair of broken equipment.  Interacts with the RSO on procedures for 


decontaminating equipment prior to removing from the process to make repairs.  Two people 


on a seven-day shift rotation. 


 


Mill Repairman (First Class):  Highly skilled mechanic who provides repair services in the 


mill on equipment, new installations and weld/fabricate on an as needed basis, service 


equipment (wheeled and stationary) thru out the mill.  Extensive experience as a mechanic on 


a variety of rotating equipment.  Four people on a seven-day shift rotation. 


 


Mill Repairman (Second Class):  Highly skilled mechanic who provides repair services in the 


mill on equipment, new installations and weld/fabricate on an as needed basis, service 
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equipment (wheeled and stationary) thru out the mill.  Experience as a mechanic of rotating 


equipment.   Two people on a seven-day shift rotation.   


 


Lubrication Technicians:  Provide lubrication on all equipment in the mill, such as: ore belts, 


gearboxes, enginator oil and coolant levels and pump housings on an established lubrication 


program.  This system will be documented on a daily basis.  The Lubrication Technicians 


report to the Maintenance Repair Foreman.  Requires two people on a day shift rotation. 


 


Information Technology Technician:  Provides training of personnel in the use of the personal 


computers used through out the administrations and mill area.  Maintains instrumentation and 


control software and signal devices.  Assists in instrumentation systems in the mill/tailings 


areas as needed on a shift basis.  Works within the parameters set by their Foreman. One 


person on day shift. 


 


Instrumentation Technician:  Provides maintenance and upgrades of the plant operation 


control instruments.  Includes the recording instruments, gages and output signals.  Training 


of personnel in the use of the instrumentation and control process.  Repair, calibrates and 


installs new instrumentation systems in the mill/tailings areas as needed on a shift basis.  


Works within the parameters set by their Maintenance Repair Foreman.  Two people on a 


seven-day shift rotation. 


 


Electrician:  Provides new installation, repairs all systems on an as needed basis and takes 


care of the enginator electrical systems on a 24 hr basis.  And, interacts with the maintenance 


and mill personnel regarding electrical issues.  Two people on a seven-day shift rotation. 


 


Plant Laboratory: 


 


Chief Chemist:  Provides analysis results to the Mill personnel, responsible for sampling 


protocols in all areas of the laboratory and supervises laboratory personnel. 
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Lab Assayor / Technician:  Responsible for assay material sample taken at critical times of 


furnace operation.  Maintains records and security of sample items at assay area, according to 


Chief Chemist directions.  Two people on a seven-day shift rotation. 


 


Plant Metallurgist:  Provides operational analysis of process operation.  Keeps the mill 


operating on a best-case recovery, performs testing and troubleshooting of process upsets and 


provides direction to operations personnel. 


 


Sample Preparation Technician:  Responsible for all material samples taken at critical process 


flow points.  This includes dry chemicals, slurry, water, and liquid chemicals.  Maintain 


records according to Chief Chemist directions.  Proper sample preparation and analysis using 


a variety of physical and chemical methods.  Proper disposal of sampling and testing supplies 


used.  Two people on a seven-day shift rotation. 


2.10 Materials Handling 


Ore handling is discussed above.  Other materials being handled on site include the various 


reagents, fuels, lubricants, maintenance service parts and packaged yellowcake drums. 


 


Reagents and process chemicals handled on site include sulfuric acid, anhydrous ammonia, 


sodium chlorate, amine, Isodeconal, solvent extraction diluent, soda ash and antifreeze.  Fuels 


for the mill include two grades of diesel fuel (one for off highway vehicles (in plant service) 


and one for on highway vehicles), gasoline and propane for water and portable space heaters. 


 


During the evaluation of the mill restart, the designation of restricted and unrestricted areas 


was given careful consideration to optimize the flow of service truck traffic in and out of the 


mill site.  The areas were designated to minimize the number of trucks that could be 


contaminated and require scanning because their deliveries are directed into the restricted 


area.  Refer to drawing 07028-C-01 (see Exhibit A).   
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The bulk materials that will be delivered most frequently are sulfuric acid for processing and 


diesel fuel for the electric power generators. Tanks for these materials have, therefore, been 


located in the unrestricted area.  Tanks for gasoline and the other diesel fuels for the service 


fleet are also located in the unrestricted area.   


 


Maintenance parts and supplies and general deliveries for the process facility will delivered to 


the warehouse through a gate from the unrestricted side of the fence behind the warehouse.  


Deliveries into the restricted area will be made through an entrance gate near the warehouse 


that is provided with the ability to scan upon exit.  This gate provides a short route to the 


warehouse to minimize the chance for vehicle contamination by avoiding the process mill 


building or the ore storage areas. 


 


Anhydrous ammonia, sodium chlorate and SX diluent will be needed infrequently and will be 


delivered directly to storage within the restricted area.  Delivery trucks that have entered the 


restricted areas will be routed to the new truck wash station after making their delivery.  If the 


delivery vehicle is of a smaller size it can be decontaminated at the wash pad behind the 


warehouse.  All vehicles leaving wash facilities will be scanned before leaving the restricted 


area. 


 


Amine, Isodeconal, soda ash, antifreeze and service lubricants are delivered in package sizes 


that can be received and off loaded at the warehouse gates or loading dock, then transported 


by facility vehicles in the restricted area to their proper storage locations. 


 


As discussed elsewhere, in this report, the final yellowcake product will be packaged in 55-


gallon drums for shipment.  A new fenced, security enclosure is being provided next to the 


warehouse for storage of the filled yellowcake drums.  This is also adjacent to the existing 


warehouse loading dock.  Load out at this location minimizes truck traffic around the process 


mill area or through the ore storage area.  The exterior of the filled yellowcake product drums 


will be decontaminated prior to delivery from the drying and packaging area to the secure 


storage enclosure. 
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The warehouse will be the central location for the storage of service parts for plant equipment 


including spare pipe, wooden tank staves, SAG mill balls and properly stored lubricants.  


Office supply deliveries can be made directly to the main office that is located outside the 


restricted area. 


 


Due to the inherent safety issues surrounding the handling and storage of the various reagents, 


chemicals, fuels and lubricants, safe handling and storage procedures will be followed in 


accordance with industry standards and site specific regulations.  All personnel and delivery 


services for these materials will be knowledgeable in these procedures and will be required to 


comply with these regulations.  This will include verifying that the safety eyewash/shower, 


fire protections system and any other safety devices are in proper working order.  Compliance 


will also require the proper use of personal protection equipment (PPE) for handling including 


unloading or loading of these products. 


2.11 Planned Maintenance 


The processing facility will have regularly scheduled downtime periods to perform equipment 


maintenance and lubrication in a timely manner to avoid unexpected failures.  These 


scheduled downtimes will be determined by the recommended lubrication and service 


intervals provided by the equipment suppliers, and eventually, modified by plant operating 


experience.  The discussion below highlights some of the major items required for planned 


maintenance.  In addition to any planned maintenance, the observations by experienced plant 


operators and maintenance staff will be of great importance to note and report any changes in 


the normal operation to lessen the impact of unscheduled maintenance. 


 


The grizzly will be inspected on a weekly basis to monitor wear of the grids to determine 


when repairs will be needed.  All ore chutes, wear bars and impact zones will require 


inspection on a weekly basis.  The feed belt to the SAG mill will be inspected and the results 


recorded every shift.  The impact idlers and return belt rollers will be lubricated on a regularly 


scheduled basis, per manufacturer’s recommendations. 
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The ore belt bag house will be monitored on a 2-hour schedule when the mill is operating and 


adjusted to the required pressure differential as needed.  Maintenance will be performed on a 


regularly scheduled basis per the manufacturer’s recommendation.  The bag house for the 


SAG mill and dryer area will require the same maintenance procedure. 


 


The SAG mill will shut down at regular intervals and washed out to inspect the belly liners, 


grates and end liners. Measurements will be taken to calculate the wear and projected life of 


the liners.  Lubrication and lift systems will also be given a thorough inspection during these 


shutdowns.  Filter and oil changes will be performed per manufacturers’ recommendations.  


The electric motor, couplers between the motor and the drive as well as the drive and the 


pinion shaft bearings will be lubricated per manufacturer’s recommendations.  The coupling 


grids will be replaced as necessary. 


  


All pumps in the facility will require oil changes in the pump bearing housings, lubrication of 


the motor bearings and the motor couplings on a regular schedule, per manufacturer’s 


recommendations.  V-belt drives will be inspected and adjusted regularly and the v-belts will 


replaced as required.  


 


The leach tank agitator gearboxes will require oil changes on a regular basis per 


manufacturer’s recommendations. The leach tanks will have to be drained to gauge wear on 


the rubber covered props and the wooden tank bottoms and sides which must be monitored to 


calculate the remaining life of those systems prior to maintenance or repair. 


 


The CCD thickener drive systems will require a periodic maintenance shutdown to change the 


oil in the drive boxes, inspect the drive gears and lubricate the motors per the manufacturer’s 


recommendations.  Additional, regularly scheduled lubrication of the lift systems and pinion 


seals will be necessary per manufacturer’s specification.  The leach thickener drive system 


will require similar inspection and lubrication service. 
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The tailings circuit agitator drives will be required to have their lubricant changed per 


manufacturer’s specification.  The agitator props and tanks will be inspected for wear at this 


time. 


 


The solvent extraction circuit agitator drives and pumps will require maintenance at intervals 


similar to the equipment discussed above.  The clarifier will require oil changes and other 


lubrication on the same interval as the CCD thickener drives.  Sand filter maintenance will be 


scheduled according to the manufacturer’s specifications.  This will also include required sand 


and media change out.   


 


In the yellowcake product circuit, the carbon columns can be maintained as they are operated.  


The yellowcake thickener maintenance will be scheduled at the same time as the CCD 


thickeners.  The pumps and motors will require the same schedule as the other similar facility 


components.  The furnace will be inspected in accordance with the manufacturer’s schedule.  


The replacement or repair of furnace components will require a work permit and must follow 


Radiation Safety requirements. 


 


Any maintenance program will have to be reviewed and adjusted at times to meet the needs of 


plant production.  Preventative maintenance for all equipment affected by a scheduled 


downtime should be performed during that shut down.  The operating interval before the first 


and possibly the second preventative maintenance shutdown will be shorter than later 


intervals because the new equipment, or equipment that has had a major overhaul, typically 


requires a first lubrication change at a shorter interval.  It is recommended that the services of 


a lubrication analysis service company be retained to examine the condition of the lubricants 


as an aid in forecasting expected component life. 


2.12 Hazardous Operations (Hazop) Discussion 


The very nature of the processing of uranium-bearing ore into U3O8 yellowcake presents 


safety requirements specific to the handling of radioactive materials that will be addressed by 


the Radiation Safety Officer. 
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It is not the intent of this section to go into the full details of a Hazop evaluation, but to 


acknowledge that there are areas in the milling process that require special attention. 


 


The reagents, chemicals, fuels and lubricants used to transport and process the ore have 


specific requirements for proper handling and storage as dictated by standard industry 


practice, material safety data sheets (MSDS) and site-specific regulations for these items. 


 


The sulfuric acid storage tank will be located on an impervious pad with secondary 


containment walls that will hold the entire contents of the tank in the event of a spill or leak.  


The tank will be equipped with necessary vent and relief valves.  Deliveries of sulfuric acid 


will be in accordance with proper industries standards for off loading the delivery bulk 


transport truck.  All personnel, including the service delivery driver, associated with off 


loading the product will be knowledgeable of the regulations and procedures for handling this 


product.  They will also be required to verify that all safety eyewash/shower and other safety 


equipment, including personal protection equipment, are in proper working condition and 


properly used.  Acid pipelines through out the plant will be inspected on a regular basis for 


leaks.  Many process slurry lines in the plant and CCD circuit contain slurries that have a low 


pH.  Care must be observed in handling any leaks, spills or drainage from these lines as well 


as acid distribution lines. 


 


The main diesel fuel storage tank will be located on a pad with secondary containment walls 


that will hold the entire contents of the tank in the event of a spill or leak.  The tank will be 


equipped with necessary vent and relief valves.  Deliveries of diesel fuel will be in accordance 


with proper industries standards for off loading the delivery bulk transport truck.  All 


personnel, including the service delivery driver associated with off loading the product will be 


knowledgeable of the regulations and procedures for handling this product.  They will also be 


required to verify that all safety equipment, fire protection system and personal protection 


equipment are in proper working condition and properly used.  Delivery and use of diesel and 


gasoline in fuel storage tanks for the site fleet will follow proper regulations and procedures 


for loading and distribution of these fuels.  All fuel lines servicing the facility for fuel supply 
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to the electric power engine/generator, auxiliary space heaters, fire pump engines or calciner 


heater will be regularly inspected for leaks. 


 


Oils and lubricants for all equipment will be stored per industry standards and regulations. 


 


Anhydrous ammonia storage tanks will be equipped with necessary vent and relief valves for 


safe storage and distribution of ammonia gas.  Deliveries of the anhydrous ammonia will be in 


accordance with regulations and industry standards for off loading the delivery bulk transport 


truck.  All personnel, including the service delivery driver, associated with off loading the 


product will be knowledgeable of the regulations and procedures for handling this product.  


They will also be required to verify that all safety eyewash/shower and other safety 


equipment, including personal protection equipment, are in proper working condition and 


properly used.  Ammonia pipelines through out the plant will be inspected for leaks on a 


regular basis.  Ammonia gas leak detection safety devices will be provided in certain areas to 


monitor for leaks.  


 


The sodium chlorate storage tank will be located on a pad with containment walls in the event 


of a spill or tank leakage.  The tank will be equipped with necessary vent and relief valves.  


Deliveries of sodium chlorate will be in accordance with proper industries standards for off 


loading the delivery bulk transport truck.  All personnel, including the service delivery driver, 


associated with off loading the product will be knowledgeable of the regulations and 


procedures for handling this product.  They will also be required to verify that all safety 


eyewash/shower and other safety equipment, including personal protection equipment, are in 


proper working condition and properly used.  Sodium chlorate solution spills must be 


properly attended to prevent drying of the solution into a crystalline state.  In the crystal state 


this material can easily ignite with friction. 


 


The solvent extraction diluent, (Orform SX 7 Diluent 311) storage tank and organic storage 


tank will be located on a pad with containment walls in the event of a spill or tank leakage.  


The tank will be equipped with necessary vent and relief valves.  Deliveries of diluent will be 


in accordance with proper industry standards for off loading the delivery bulk transport truck.  
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All personnel, including the service delivery driver, associated with off loading the product 


will be knowledgeable of the regulations and procedures for handling this product.  They will 


also be required to verify that all safety eyewash/shower and other safety equipment, 


including personal protection equipment, are in proper working condition and properly used.  


Special attention will be given to the solvent extraction area because the diluent is considered 


flammable and appropriate operation and safety measures must be observed to prevent fire. 


 


As with the other reagents and chemicals, the handling, storage and usage of the soda ash, 


Alamine 336, Isodeconal, and flocculants will comply with proper regulations, industry 


standards and the appropriate MSDS for these products.  All personnel handling these 


products will use the proper personal protection equipment in handling these products. 


 


In the area of the precipitation circuit, yellowcake thickener and yellowcake dryer spills must 


be washed down in a proper manner and returned to the process to minimize the risk of 


yellowcake dust becoming airborne.  This will be outlined in the plant safety operating 


procedures. 


 


Any process equipment or instrumentation being serviced in the mill or in the shop must be 


properly decontaminated before servicing. 


 


Ore sampling and preparation for the lab will follow specified safe handling procedures.  The 


lab will follow the appropriate lab safety procedures for the lab operation being provided. 


 


The facility is being equipped with a fence system to separate the restricted areas from the 


unrestricted areas.  All personnel and vehicles leaving the restricted areas will be scanned and 


decontaminated as necessary before entering the unrestricted area. 


 


Plant safety is a primary objective, and ore handling is a process of special concern.  There is 


a high degree of motorized vehicle activity associated with the movement of ore trucks 


dumping ore and front-end loaders moving ore form the stockpile to the mill ore feed pocket.  


Ore handling operators working in this area must be on alert at all times.  Especially important 
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is the occasional foot traffic of personnel that may pass through this area who are not 


normally involved with the ore handling operation. These personnel need to be aware of the 


dangers from the heavy equipment in this area and the ore-handling operators must be very 


alert to the presence of the pedestrians.  This also applies to the operators working in the 


bucking room, preparing ore samples for lab analysis, as this will be a busy area. 


 


The process equipment in the mill is operated by electrical power.  The risk of electrical shock 


should always be considered.  There are many rotating pieces of mechanical equipment 


including motors, pumps, agitators, belt conveyors, feeder and rotating SAG mill.  These 


pieces of equipment must be properly guarded to prevent injury.  Maintenance on all process 


equipment: mechanical, pneumatic or other, must follow proper tag out/lock out procedures 


before work is started on equipment in the associated circuit. There are numerous storage and 


process tanks that are considered confined spaces requiring special procedures and issue of 


proper entrance permits before maintenance work can start.  There are areas and pieces of 


equipment, especially the calciner. That will require a radiation safety permit to enter for any 


maintenance. 


 


The above discussion highlights some of the hazards associated in the process plant.  


Regulatory agencies such as NRC, MSHA and OSHA will provide direction for many of the 


topics discussed.  Prior to start-up of the process mill the Safety Engineer will see that all 


safety-operating procedures for the facility are in place. 
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3.0 GENERAL INFRASTRUCTURE 


3.1 Shootaring Canyon Mill 


The Shootaring Canyon Mill is located 12 miles north of Bullfrog, Utah on State Highway 276 


and is a hydrometallurgical plant designed to recover uranium from regional ore sources.  


Uranium One plans on providing ore to the plant from two captive mines and is not considering 


any tolling arrangements at this point of time.  The plant was originally designed to mill 700 dry 


tons of ore per day containing 0.06 to 0.12 percent uranium. 


3.2 Access Roads 


It will be necessary to re-gravel the access road from the Frank M mine turnoff down to the 


plant.  Lyntek has assumed that 3 inch of road-surfacing gravel will be added to resurface the 


access road.  The road width has been assumed to be 40 feet wide up to the plant gate.  Within 


the plant yard area, it is assumed that an 80 feet wide area would also be graveled.  The 


immediate vicinity of the plant area is shown in Drawings 07028-C-01 and 07028-C-02, 


presented in the previous section. 


3.3 Plant Designation 


Areas 100 thru 900 designated the plant area designations during design.  This convention has 


been retained in this feasibility study as follows:  


Area 100: Water Supply, Power Generation, Warehouse and Maintenance, Auto Shop 


Area 200: Crushing and Storage, (designed but not built) 


Area 300: Grinding and Leaching  


Area 400: Counter Current Decantation 


Area 500: Solvent Extraction 


Area 600: Concentrate Production and Packaging 


Area 700: Reagent Mixing and Handling 


Area 800: Tailings 


Area 900: Utilities 
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3.4 Power 


Power at the Shootaring Canyon Mill Site is supplied by three 850 KW constant supply 


Waukesha diesel powered Enginators, each of which use approximately 28 gallons per hour of 


number two diesel fuel, under full load conditions.  The nearest external regional power source is 


Hanksville, Utah which is approximately 50 miles to the north.  The installation of a power line 


from the nearest available outside source is not economically feasible, so the on-site power 


generation option is required.   


The cost estimate basis assumes that three Waukesha generators will provide necessary power.  


Lyntek Inc. and Uranium One crews have restored the diesel engines and generators to the 


operating stage and have concluded that these units are workable and present the most economic 


alternative as to the future operation of the plant.  It has also been determined that these existing 


units can be permitted for future operations. 


3.5 Water 


The water supply for the plant is sourced from three water wells located east of the plant.  See 


Drawing 07028-C-02 for the location of the water supply wells.  A 100,000-gallon well storage 


tank, 30 feet in diameter and 20 feet high, is located on the supply side of the wells.  The water is 


then pumped to a 250,000-gallon raw water tank that is 40 feet in diameter and 30 feet high.  


Raw water is distributed to the plant for process water and the heating systems. 


Field investigations show significant scale buildup in the supply lines from the two supply wells.  


This scale buildup is significant, considering the very short period of time for which the plant 


was operated.  In order to address this issue it is conceived that a reverse osmosis (RO) system 


be employed to remove calcium and other problem minerals from the water source.  This 


application is discussed in the capital cost section of this report and should be considered as a 


system for further optimization.  The process water for the plant requires heating.  Hot water for 


process use is generated by the heat exchange system on all three Enginator exhaust systems. 


The hot water supply systems are shown in Figures 07028-F-13, 07028-F-14, and 07028-F-15.
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Also from the raw water tank, potable water is distributed to a 10-foot diameter by 10 feet high 


4,250-gallon potable water tank where it is treated with chlorine for usage prior to distribution 


through the human consumptive portions of the facility. 


The fire water system is also supplied from the wells through the fuel oil driven main fire pumps 


that feed the main firewater loops within the plant and facility systems.  The potable and fire 


water systems are shown in Figure 07028-F-16. 
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3.6 Product Transportation 


Product will be transported by truck, following Department of Transportation Regulations, to an 


appropriate processing facility.  This is a common method of product delivery employed 


throughout the uranium production sector. 


3.7 Communications 


On-Site communications are managed by portable hand held radios with bases in the office and 


security buildings.  A satisfactory new plant area communications system was purchased in 


January 2008 to assist with preparing the plant for re-construction.  Communications with 


outside sources are by telephone.  Cellular phone service is not available at the Mill Site.  A 


Satellite Internet System is proposed for the near future. 


3.8 Fuel and Reagent Storage 


Number two-diesel fuel is supplied by truck and stored for use in the 18,000-gallon fuel oil tank 


that is 15 feet in diameter by 15 feet high.  Average fuel consumption is estimated to be 80 


gallons per hour, so the inventory equivalent is about 9.4 days assuming 24-hour operations 


consuming 1,920 gallons per day.  This estimate is based on two Enginators running at all times 


and one on standby mode.  The consumption rate includes fuel used for heating the various 


facilities.  The fuel storage system is shown on Figure 07028-F-17, along with the diluent, 


sulfuric acid, and flocculant handling systems.  In Figure 07028-F-18 the ammonia, sodium 


chlorate storage and distribution systems are shown. 
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3.9 Security 


The facility will have security that will be accomplished through a gate access system for the 


secure areas.  Entry into the secure areas requires a Dosimeter and Personal Protective 


Equipment, (PPE) deemed necessary by the Radiation Safety Officer (RSO) and the Occupation 


Safety Department.  This equipment will vary with assigned task and location or facility.  


Radiation monitoring will comply with the Utah Division of Radiation Control. 


The final product will be locked in the contained area.  It may be necessary to expand the 


product storage area.  At this time no video surveillance has been planned.  The plan for the 


secure area has been redesigned so that it improves flow through the individual work areas.  This 


is shown in Drawing 07012-C-01.
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3.10 Worker Housing 


The town of Ticaboo, UT, which is owned by Uranium One, will be providing housing for the 


workers.  The cost associated with providing housing for the workers is not included in this 


study. 







	
	
	
	
	
	
	
	
	
	
	
	
 
EXHIBIT A – CIVIL AREA 100 OVERALL SITE PLAN FIGURE 07028-C-01 
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Exhibit B  Site Development Plot Plan  Figure 07028-C-02 
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SOURCE CODE: 


 A = CRITERIA PROVIDED BY OWNER 


 B = PUBLISHED INFORMATION 


 C = ENGINEER RECOMMENDATION 


 D = VENDOR ORIGINATED CRITERIA 


 E = CRITERIA FROM PROCESS CALCULATIONS 


 F = ENGINEERING HANDBOOK DATA 


 G = ASSUMED DATA 


 H = MET LABORATORY TEST RESULT 


 J = ORIGINAL PROJECT DESIGN INFORMATION 


 


ABBREVIATIONS AND NOMENCLATURE USED IN THIS DOCUMENT: 


ft = Feet 


ft
3
/h = Cubic feet per hour 


in = inches   


g = Gram 


g/l = Grams per liter 


mg/l = Milligram per liter 


lb = pounds 


mph = miles per hour 


t = Dry short tons 


t/h = Dry short tons per hour 


t/d = Dry short tons per day 


t/y=Short tons per year 


lb/d = Pounds per day 


lb/ft
3
 = Pounds per cubic foot 


l = Liters 


min = Minute 


h = Hour 


s=Second 


y = Year 


°°°°F = Degree Fahrenheit 
°°°° = Angular degree 
kW = Kilowatt 


kWh = Kilowatt hour 


kWh/t = Kilowatt hour per short ton 


HP = Brake Horsepower 


ppm = Parts per million 


TBD = To Be Determined 


P80 = 80% Passing 


P100 = 100% Passing 


S.G. = Specific Gravity 


wt% = weight percent 


Hg = mercury 


Ss = mapped maximum 


considered earthquake, 5 percent 


damped, spectral response 


acceleration parameter at short 


periods 


S1 = mapped maximum 


considered earthquake, 5 percent 


damped, spectral response 


acceleration parameter at a 


period of 1 second







 


775 Mariposa Street 


Denver, CO 80204 


Phone (303) 623-8365 


Fax     (303) 623-0342 


Shootaring Canyon Upgrade  


Lyntek Project No. 07028D 


DESIGN CRITERIA 


Rev: 0 Date: 06/24/08 


Table of Contents 


 


 


1.0 GENERAL CRITERIA SOURCE 


1.1 Site Location 


The Shootaring Canyon Mill is located in Garfield County approximately 95 miles 


south-southwest of Green River Utah.  


 


 1.2 Site Conditions 


Site Elevation 


Mean, ft 4550 B 


 


Barometric Pressure 


Site Average, in Hg 25.3 B 


 


Temperature (1971 – 2000) 


Average Daily Max. (July- Aug), °F 97 B 


Average Daily Max.(Dec-Jan), °F 38 B 


Extreme Daily Maximum, °F 114 B 


Extreme Daily Minimum, °F -33 B 


Design Frost Depth, in 30 B 


 


Precipitation 


Average Yearly Precipitation, in 6 B 


Maximum, 24 hr, in 1.8 B 


Humidity Ratio 0.0065 B 


 


 1.3 Structural Design Criteria 


International Building Code (IBC)  C 


General Occupancy Category F-2 (Factory/Industrial Low Fire Hazard) 


Structural Occupancy Category II (Low Hazard) 


Type IIA Construction (Non-combustible) 


 


Mine Safety & Health Administration (MSHA) CFR 30  C 


 


Seismic Information 


Seismic Design Category C B 


Maximum Considered Earthquake (Ss) 35 % Gravity B 


Maximum Considered Earthquake (S1) 10% Gravity B 
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 CRITERIA SOURCE 


 


Structural Design 


International Building Code (IBC) C 
Mine Safety & Health Administration (MSHA) C 


Wind Velocity 


Design Gust (3-second), mph 90 B 


Mechanical Design 


International Mechanical Code (IMC) 2006 Edition  C 


International Plumbing Code (IPC)   C 


API 650 Welded Steel Tanks for Oil Storage  C 


ASME B31.1-2006 Process Piping  C 


ASME BPVC-VII-2007 Rules for Construction of Pressure Vessels C 


Electrical Design 


National Electric Code (NEC)  C 


Low Voltage, V 460 C 


Frequency, Hz 60 C 


1.4 Ore Characteristics     


Type: Salt Wash Sandstone, Morrison formation  J 


U3O8, wt% per dry ton 0.193 A 


Average Percent Moisture, % 2.5 J 


Specific Gravity (Dry Solids) 2.4 J 


2.0 PLANT PRODUCTION 


Average Daily Throughput, t/d 750 A 


U3O8, Recovery (Nominal), % 91 A/J 


U3O8 Production, lb/y 924,000 E 


Plant Availability, % 95 J 


Average Days Per Year Operation 350 A 
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3.0 PROCESS DESIGN  CRITERIA SOURCE 


3.1 Coarse Ore Feed 


Truck Hopper Bin with 14” square opening (ton) 75 J 


Apron Feeder 30” x 15’ J 


Grizzly opening (in.) 3 J 


Belt Conveyor with belt scale (in.) 42 J 


3.2 Grinding        


Type:  Semiautogenous (S.A.G.) closed circuit J 


Size:  12’ diameter X 6’-6” long J 


Days Operating per Week 7 A 


Hours per Day 24 J 


Availability, % 95 J 


Grinding Mill Product, P100, in -5/8 J 


Grinding Solid Fraction, wt.% 70 C 
Grinding Slurry S.G. 1.79 E 


3.3 Closed Circuit Classification 


Type: DSM Screens J 


Recirculating Load, % 200 J 


Product Undersize 28 mesh maximum J 


 


 3.4 Leach Circuit  


Number of Stages 2 J 


 


 3.4.1 First Stage 


No. Agitated Leach Tanks 3 J 


Tank Diameter, ft 14 J 


Tank Height, ft 18 J 


Effective Volume (each tank), gal 16,120 J 


Residence Time (total), h 2 J 


Slurry Solids, wt% 29 J 


Agitation mechanical –rubber covered agitators J 


H2SO4 Addition (100% conc.) lbs/t of ore 70 J 


Thickener Quantity  1 J 


Thickener Diameter, ft 19.5 J 
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 CRITERIA SOURCE 


 


Thickener Height, ft 8.75 J 


Solids Residence Time, min 55 J 


Thickener Underflow Slurry Solids, wt% 50 J 


Thickener Overflow Solids, ppm 200 maximum J 


Flocculant Addition, lbs/t of ore 0.06 J 


Flocculant Strength, wt% 0.25 J 


 


 


 3.4.2 Thickener (Leach) 


No. Thickener Tanks 1 J  


Tank Diameter, ft 19.5 J 


Tank Height, ft 8.75 J 


Capacity, gal 19,546 J 


Residence Time (total), min. 55 J 


Thickener underflow % solids 50 J 


Flocculant addition lbs/ton of ore 0.06 J 


Overflow solids, ppm Max. 200 J 


 


 3.4.3 Second Stage 


No. Agitated Leach Tanks 4 J 


Tank Diameter, ft 20 J 


Tank Height, ft 24 J 


Effective Volume (each tank), gal 46,400 J 


Residence Time (total), h 16 J 


Slurry Solids, wt% 48.8 J 


Agitation mechanical –rubber covered agitators J 


H2SO4 Addition (100% conc.) lbs/t of ore 70 J 


Chlorate Addition, lbs/t of ore 1.707 J 


Chlorate Strength, wt% 25 J 


U3O8 Solubility, % 93 J 







 


775 Mariposa Street 


Denver, CO 80204 


Phone (303) 623-8365 


Fax     (303) 623-0342 


Shootaring Canyon Upgrade  


Lyntek Project No. 07028D 


DESIGN CRITERIA 


Rev: 0 Date: 06/24/08 


Table of Contents 


 


 


 


 


3.4.4 Counter Current Decantation (Ccd)  CRITERIA SOURCE 


Number of High Rate Thickener stages 5 D 


Diameter, ft 26.25 D 


Side Wall Height, ft 8 D 


Number of High Density Thickener stages, 1 D 


Diameter, ft 26.25 D 


Side Wall Height, ft 28.2 D 


Wash Ratio 2 J 


Net Volume, ft
3
 (1st to 5th) 4,650 D 


Net Volume, ft
3
 (6th) 15,550 D 


Thickener Underflow Solid Fraction, wt.% (1st to 5th) 50 J,A 


Thickener Underflow Solid Fraction, wt.% (6th) up to 60 A 


Thickener Underflow Slurry S.G. (1st to 5th) 1.41 E 


Thickener Underflow Slurry S.G. (6th) 1.54 E 


Inter-stage Mix Tank Residence Time, min 1.7 D 


Flocculant Addition TBD D 


Materials of Construction 2205 alloy A 


 


 3.5 Clarification 


 3.5.1 Clarifier 


Clarifier Diameter, ft 27 J 


Clarifier Height, ft 18 J 


Clarifier Capacity, gal 72,800 J 


Retention Time, h 6.3 J 


Clarifier Overflow Solids, ppm <50 J 


Underflow Rate, gpm 0.84 E 


Overflow Rate, gpm 199 E 


 


 3.5.2 Sand Filters 


Number  3 J 


Type Sand with automatic backwash J 


Hydraulic Capacity, gpm/ft
2
 5 J 


Filtrate Solids, ppm <10 J 


Filtrate, U3O8 1.36 E 


Filtrate Rate, gpm 199 E 


Filter Area Required, ft2 38 E 
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3.6 Solvent Extraction & Stripping Circuit CRITERIA  SOURCE 


 3.6.1 Extraction 


Aqueous Feed Rate, gpm 190 E 


Organic Feed Rate, gpm 29 J 


Mixer Organic to Aqueous Ratio (Organic recycle) 1.2/1 J 


Number of Extraction Mixer/Settlers 4 J 


Tanks (mixer volume), 4 each, fiberglass 980 J 


Mixer Retention Time, min 2 E 


Settler Area Required, gpm/ft
2
  1.25 J 


Organic Composition 


Tertiary Amine, vol % 1 vol% per gpl U3O8 in Aq. Feed B 


Isodecanol, vol % 5 J 


Diluent, vol % Remainder J 


 


 3.6.2 Strip 


Mixer Organic to Aqueous Ratio (Aqueous recycle) 4/1 J 


Number of Extraction Mixer/Settlers 4 J 


Tanks (mixer volume), 1 each, fiberglass 100 J 


Mixer Retention Time, min 0.7 E 


Settler Area Factor, gpm/ft
2
  1.25 J 


Ammonia Consumption, lb/lb of U3O8 0.24 J 


 


 3.6.3 Scrub 


Organic to Aqueous Ratio (Aqueous recycle) 4 J 


Settler Area Required, gpm/ft
2
  1.25 J 


Number of Extraction Mixer/Settlers 1 J 


Tanks (mixer volume), 1 each, fiberglass 100 J 


 


 3.6.4  Liquid Storage 


Pregnant Liquor Storage Capacity, two tanks, total gal 46,000 J 


Recycle Raffinate Tank Capacity, gal 23,000 J 


Barren Organic Tank Capacity, gal 4,100 J 


Solvent Makeup Tanks Capacity, gal 380 J 


Diluent Tank Capacity, gal 10,000 J 


Pregnant Strip Solution Tank Capacity, gal 1,000 J 


Barren Strip Solution Tank Capacity, gal 9,000 J 
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3.7 Uranium Percipitation  CRITERIA SOURCE 


Precipitation Tank  


1. Number Required 3 J 


2. Size (Based on 9 hour Retention Time), gal 470 J 


 Ammonia Consumption, lb/lb of U3O8 0.18 J 


 Precipitate Thickener 


1. Number Required 1 J 


2. Size diameter/height, ft 12/4 J 


 


3.8 Uranium Dewatering And Drying 


 Vacuum Drum Filters 


1. Number Required 2 J 


2. Size diameter/length, ft 3/3 J 


3. Other each has a repulper J 


 Moyno Pump Capacity, gpm 0.5 to 2.0 J 


 Multi-hearth Calciner 


1. Size diameter, ft 5 J 


2. Number of stages 6 J 


3. Maximum Operating Temperature, °F 1600 J 


 Wet Scrubber, each 1 J 


 


3.9 Uranium Packaging 


Capacity, lbs of U3O8/h 232 J 


Pulverizer Capacity, lbs of U3O8/h 270 J 


Barrel Vibrator, each 1 J 


Roller Conveyor, each  1 J 


Weight Batch Scale, each 1 J 


Packaged Uranium in 55 gal. Drums, no./day 3 to 4 E 


U3O8 per drum, lb 800 C 
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3.10 Process Assumptions 


The plant is designed with a set of primary process assumptions that guide the overall process design 


criteria and concept for the plant.  The primary process assumptions are summarized below. 


Principal Process Assumptions: 


• Plant design conforms to the original plant design to allow immediate production 


• The consideration for the addition of a vanadium circuit will be later 


• The ore delivered to the mill will be sourced from the Frank M and the Velvet mines 


• The ore delivery to the mill will be assumed to be identical to the original mill 


assumptions with the exception that the design ore grade will be 0.193 percent U3O8 


• The CCD circuit will be generally designed per the original specifications 


The design of the plant has been evaluated based upon a mass balance, which includes the 


assumptions defined above.  The mass balance is shown in Table 2-2. 







 


 


 


 


 


 


 


 


 


Exhibit  F – Piping and Instrument Drawings (P&ID) 
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1.0 SCOPE AND GENERAL REQUIREMENTS 


1.1 Scope 


The scope of these Specifications is to set out the requirements and procedures necessary to complete the 
construction of earthwork and geosynthetics for the Shootaring Canyon Uranium Mill Tailings Storage 
Facility (TSF). These specifications have been prepared for Uranium One USA, Inc. (Uranium One) for 
review by the State of Utah Department of Environmental Quality, Division of Radiation Control (DRC). 
These Specifications will become part of contract(s) for construction of the facility by contractors selected 
by and under contract with Uranium One. 
 
The work scope generally includes the following: site preparation, fill placement, geosynthetics 
installation, pipework installation, and associated construction monitoring, inspection and testing. 
Operational aspects related to the mill facilities and associated structures are not part of these 
Specifications.  Specific features of the work scope include, but are not limited to the following: 
 


• Clearing, grubbing and stripping in required areas; 
• Excavation in required areas; 
• Development of borrow areas within and outside the TSF limits; 
• Construction of temporary and permanent access roads; 
• Foundation preparation for site grading fill and compacted clay liner construction; 
• Fill placement and compaction; 
• Installation of geosynthetic materials for secondary and primary liners, leachate collection and 


leak detection systems; 
• Furnishing and installing all materials and constructing all items appurtenant and incidental to the 


above; and, 
• Summarized in an as-built report all earthwork and geosynthetic construction monitoring, 


inspection, and testing. 
 
1.2 General Technical Requirements 


General technical requirements as indicated in these Specifications shall apply to all activities and 
operations relating to performing Work or as required by the Engineer or Owner. In the event of a 
contradiction in the Technical Specifications and Drawings, the Contractor shall refer all questions to the 
Engineer for final decision. Work that concerns the contradiction shall not be performed until the 
contradiction is remedied or explained by the Engineer.  In all events, the decision of the Engineer is 
final. 
 
1.3 Submittals 


The Contractor shall provide the Owner and Engineer with written procedures and a list of equipment to 
be used construction and documentation or certification of materials meeting the requirements in these 
Specifications.  This is required for review and approval prior to the Work being allowed to commence 
and/or the materials brought to the Site. Specific submittals or submittal requirements are stated in the 
applicable sections of these Specifications.   
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1.4 Definition of Terms 


“Owner” is defined as an authorized representative of Uranium One, USA. 
 
“Engineer” is defined as representative appointed and authorized by the Owner.  The Engineer shall be a 
Registered Professional Engineer or a designated site representative under the supervision of a Registered 
Professional Engineer. 
 
“Contractor” is defined as the party which has executed a contract agreement with the Owner for the 
specified Work.  This includes the Earthwork Contractor, Geosynthetics Installer, and Pipework Installer.   
 
“Technical Specifications or Specifications” is defined as this document, prepared by Tetra Tech (Tt), and 
all supplemental addenda. 
 
“Drawings” are defined as the Drawings, in conjunction with these Technical Specifications. 
 
“Work” is defined as the entire completed construction, or the various separately identifiable parts 
thereof, required to be furnished under the Contract Documents. 
 
“Site” is defined as the project area where the Work is to be performed. 
 
“Modifications” are defined as changes made to the Technical Specifications or the Drawings that are 
approved by the Owner and Engineer in writing after the Technical Specifications and Drawings have 
been issued for construction. 
 
“ASTM” is defined as the latest versions of the American Society for Testing and Materials 
specifications, procedures and methods.   
 
1.5 Applicable Regulations, Standards, and References 


All work shall conform to applicable Federal, State, and County environmental and safety regulations, 
and applicable conditions as indicated in the license (UT-0900480) with the DRC. Construction 
monitoring and QA testing shall be in accordance with the current version of the applicable ASTM 
standards or other industry standards. Personnel safety procedures and monitoring shall be conducted in 
accordance with the site specific Health and Safety Plan. 
 
1.6 Modifications, Alternatives, and Exceptions 


Design and/or Specification modifications may be required during construction due to unanticipated site 
conditions and/or field-based improvements to the design. Any such modifications shall be made with the 
written agreement of the Owner, Engineer, and/or applicable regulatory agency(ies). Any Contractor 
alternatives or exceptions to the Drawings and/or Technical Specifications shall be submitted in writing to 
the Engineer and/or Owner and shall require approval as a modification prior to implementation. Any 
modifications will take the form of an addendum to the Specifications and/or Drawings and will be 
documented in the final as-built construction report of the facility 
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1.7 Inspection and Construction Quality Assurance 


Full-time, on-site inspection and construction quality assurance (CQA) testing outlined in these 
Specifications shall be conducted by the Owner's Engineer as work progresses. Inspection and CQA 
testing shall be under the supervision of the Engineer and shall be documented on a daily basis.  
Inspection and CQA testing shall include the tasks listed below: 
 


1. Observation of construction practices and procedures for conformance with the 
Specifications; 


2. Testing earthwork construction  materials and placement for conformance to the 
Specifications; 


3. Testing geosynthetic materials and installation for conformance to the Specifications; 


4. Documentation of construction activities, test locations, samples, and test results; 


5. Notifying the Owner and Contractor(s) of CQA test results; and, 


6. Documentation of field design modifications or approved construction work that deviates 
from the Specifications. 


1.8 Surface Water and Sediment Control 


Appropriate control measures shall be implemented to maintain acceptable construction conditions and to 
protect areas of completed work from surface water runoff resulting from precipitation.  These temporary 
features shall be installed as necessary to the satisfaction of the Owner and/or Engineer. The diversion 
and/or collection of surface water runoff within work areas and the TSF footprint will require special 
consideration for the existing tailings, ore, and otherwise contaminated soils as shown on the Drawings. 
Contaminated water shall not be used for any portion of construction or related activities. 
 
Erosion protection shall be provided for the prepared fill surfaces in drainages and other potential erosion 
areas. The level and methods of temporary erosion protection are subject to the approval of the Engineer.  
Any temporary or permanent earthen material stockpiles shall be graded and maintained so as to 
minimize erosion of material from the slopes. Erosion protection or features shall prevent release of 
excessive sediments or other materials into drainage systems and water courses downstream or outside of 
each work area or limits of the Site. Surface water released from the Site shall meet all requirements of 
any applicable regulatory agencies. 
 
Design and installation of surface water and/or erosion control products shall be according to the 
recommendations of the manufacturer. Regular maintenance of all surface water and sediment control 
features shall be performed as necessary during construction.  
  
1.9 Dust Control 


Appropriate measures shall be implemented to control and reduce dust generated due to the construction 
of the TSF or any appurtenant features. The degree of dust control shall be acceptable to the Engineer, 
Owner, and/or any applicable regulatory agencies. Any water used for dust control shall be obtained from 
wells, collected surface water runoff, and/or other sources approved by the Engineer or Owner. Any 
chemical dust suppressants shall be approved by the Engineer. 
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2.0 EARTHWORK 


This section provides guidelines, descriptions, and technical requirements regarding earthwork 
construction activities associated with the TSF and process ponds. These include preparation of work 
areas; classifications, intended uses, and requirements of the various earthen construction materials; 
construction of fills; equipment and methods; and inspection and testing. All earthwork construction 
materials and methods shall meet the requirements in these Specifications, and shall be inspected, 
sampled, and tested by the Engineer or designated representative in accordance with this section and the 
CQA Plan. 
 
2.1 Clearing, Grubbing, and Stripping 


The ground surface within work areas shall be cleared, grubbed, and stripped of all organic and 
deleterious materials to the limits shown on the Drawings or as directed by the Engineer.  Clearing and 
grubbing shall mean the removal of vegetation and roots, and stripping shall mean the removal of topsoil.  
Clearing and grubbing shall be performed as a single operation together with stripping.  All materials 
from clearing, grubbing, and stripping shall be appropriately disposed of off-site or stockpiled in on-site 
waste areas as directed by the Engineer. The overall amount of clearing, grubbing and stripping is 
expected to be small due to the sparse vegetation and topsoil at the site. 
 
Stripping shall be carried out using whatever method deemed necessary provided the method is consistent 
with producing an acceptable end result as determined by the Engineer. The application of water shall be 
used as necessary for dust control. The limits of stripping shall generally be 10 feet outside of the work 
areas as shown on the Drawings or as directed by the Engineer.  No stripping beyond the limits shown on 
the Drawings shall be performed without the approval of the Owner and/or Engineer. The Engineer shall 
be notified to inspect stripped areas prior to any subsequent preparation of the area. 
 
2.2 Excavation 


Excavation shall consist of excavating to the lines and grades shown on the Drawings and hauling 
materials to designated fill, stockpile, or waste areas.  Excavation methods, techniques, and procedures 
shall be developed with due consideration of the nature of the materials to be excavated and shall include 
all precautions that are necessary to preserve, in an undisturbed condition, all areas outside the lines and 
grades shown on the Drawings. Excavation shall be carried out by whatever method considered most 
suitable provided the method is consistent with producing an acceptable end result as determined by the 
Engineer. No excavation beyond the lines and grades shown on the Drawings shall be performed without 
the approval of the Owner and/or Engineer. With the exception of the existing contaminated materials 
located within the impoundment area of the South Cell, the majority of the surficial deposits of 
alluvial/eolian sands and exposed Entrada Sandstone (weathered and unweathered) are expected to be 
salvageable. 
 
2.2.1 South Cell Impoundment and Dam, and Process Ponds 


In areas requiring fill, all loose, weathered, or otherwise disturbed/dislodged materials shall be excavated 
down to hard competent sandstone as determine by the Engineer. In cut areas, all loose and/or weathered 
materials shall be removed and the exposed sandstone further excavated to the lines and grades shown on 
the Construction Drawings. In addition, the existing riprap on the upstream slope of the South Dam shall 
be removed for reuse as riprap as required.  All materials removed shall be stockpiled as directed by the 
Engineer.  
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2.2.2 Anchor Trenches 


Anchor trenches shall be excavated to the lines and grades shown on the Drawings and in coordination 
with other construction activities (i.e., compacted clay liner, geosynthetics installation). Completed 
anchor trenches shall conform to the requirements in these Specifications. While open, anchor trenches 
shall be adequately sloped and drained to prevent ponding of water or softening of the adjacent soils. 
Anchor trenches shall be backfilled as required in these Specifications as soon as practically possible 
following installation of the geosynthetic components of the liner system. Excavated materials shall be 
used for anchor trench backfill provided the material requirements indicated in these Specifications are 
met. Unsuitable materials excavated shall be stockpiled as directed by the Engineer. 
 
2.2.3 Contaminated Materials 


An estimated 25,000 cubic yards of contaminated soils are currently located within the South Cell as 
shown on the Drawings. These soils will be removed and the exposed area shall be prepared as previously 
indicated. The contaminated soils removed will be temporarily stored with an estimated 52,000 cubic 
yards of tailings, ore, and 11-e(2) by-products currently located upstream of the existing cross-valley 
berm as shown on the Drawings. All of the contaminated materials will be relocated to the South Cell for 
permanent disposal when construction of the South Cell liner system is complete. Procedures for clean-up 
and verification of areas with contaminated materials are provided in the Design Report. 
 
2.2.4 Borrow Sources 


The materials for the compacted clay liner will be obtained from two on-site borrow sources as shown in 
the Drawings.  The sand borrow source is a ridge of exposed Entrada Sandstone within the South Cell and 
the clay borrow source is a stockpile of clay imported during previous construction activities and 
currently located north of the South Cell. Limited clearing of the sand borrow source is expected, whereas 
clearing of overlying sands and gravels placed as site grading fill during previous construction activities 
will be required for the clay borrow source. Materials cleared from the sand and clay borrow sources shall 
be appropriately disposed of and/or stockpiled as directed by the Engineer. The materials from both 
borrows will be mixed and processed in a designated preparation area to produce the required clay/sand 
blend to be used for construction of the compacted clay liner as indicated in these Specifications. 
 
2.3 Stockpiling 


Stockpiles of cleared and stripped, salvageable, and/or other materials shall be located as directed by the 
Engineer. Stockpiles shall be graded to prevent the occurrence of ponding or concentrations of surface 
runoff and to promote positive drainage of the stockpiles and adjacent areas.  Temporary erosion and 
sediment control measures (e.g., silt fences) shall be employed as required and/or directed by the 
Engineer around all stockpiles and in a manner consistent with surface water management. 
 
2.4 Subgrade Preparation 


After clearing, grubbing, stripping, and excavating, the exposed subgrade surface(s) shall provide a 
suitably sound foundation for any subsequent fill and shall be inspected and evaluated by the Engineer.  
Evaluation methods will depend on the location and the materials that will be placed over the subgrade.  
Soft or yielding areas delineated by the evaluation that cannot be stabilized by compacting shall be 
removed and replaced as directed by the Engineer. Unsuitable materials shall also be removed and 
replaced as directed by the Engineer.  The subgrade shall be prepared to the satisfaction of the Engineer 
and no subsequent fill shall be placed until stripped and/or any reworked areas have been inspected and 
approved by the Engineer. 
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The contours of the finished subgrade surface shall be smoothed to conform approximately to the 
dimensions shown on the Drawings. While exact contours are not required, positive drainage and 
appropriate surface water control measures shall be maintained.  All areas of prepared subgrade shall be 
protected from unnecessary vehicular traffic.  To promote good bonding with the first layer of fill, the 
subgrade surface(s) to receive fill may require scarification or disc harrowing and/or moisture 
conditioning as directed by the Engineer.  
 
2.5 Construction of Fills and Material Classifications 


2.5.1 General Requirements 


All required fills shall be constructed within designated work areas to achieve the desired final grades as 
shown on the Drawings. All materials used for fill shall be loaded and hauled to the placement site, 
dumped, spread, and leveled to the specified layer thickness, moisture conditioned if required, and 
compacted to form a dense integral fill in accordance with these Specifications and to the approval of the 
Engineer. 
 
Under most conditions, fills shall be constructed in near horizontal layers beginning in the deepest 
portions of the fill(s).  Each layer in an area of fill shall be completed over the full length and breadth of 
that area before placement of subsequent layers.  Each area shall be constructed with materials meeting 
the specified requirements and shall be free from lenses, pockets, and layers of materials that are 
substantially different in gradation from the surrounding material in the same area as determined by the 
Engineer.  All fill placed shall be free from organic debris, frozen soil, ice, or other unsuitable materials.  
All oversized material shall be removed from the fill material either before placement or after spreading, 
but prior to compaction. Fill shall not be placed on frozen soil or when air temperatures drop below 32 °F 
unless otherwise approved by the Engineer. 
 
Moisture conditioning to increase or decrease the water content of material to within the specified limits 
shall be carried out by whatever method deemed suitable provided the method produces the water 
contents specified in these Specifications or designated by the Engineer.  Moisture shall be distributed 
uniformly throughout each layer of material being placed immediately prior to compaction.  Measures 
shall be adopted as necessary to ensure that moisture loss is minimized after compaction and until the 
subsequent layer is placed. 
 
Should the surface of the fill become excessively rutted or uneven as determined by the Engineer 
subsequent to compaction, the surface shall be regraded and recompacted before the next layer of fill is 
placed. To promote lift bonding, surface materials may require scarification or disc harrowing and/or 
moisture conditioning as directed by the Engineer before the subsequent layer is placed.  
 
Compaction of each layer of fill shall proceed in a systematic, orderly, and continuous manner to ensure 
that each layer receives adequate compactive effort to meet the compaction requirements specified in 
these Technical Specifications or designated by the Engineer. The rolling pattern for compaction of all 
zone boundaries or construction joints shall be such that the full number of roller passes required in one of 
the adjacent zones, or on one side of the construction joint, extends completely across the boundary or 
joint. 
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Compaction shall be performed by whatever equipment and method(s), with due consideration of the 
nature of the materials being compacted, provided an acceptable end result is achieved as determined by 
the Engineer. Sufficient compaction equipment shall be provided and maintained in good working 
condition at all times to ensure that optimal compactive effort is produced by the equipment. The 
following compaction equipment is anticipated: 
 


• Smooth-drum vibratory rollers for primarily granular fill materials; 
• Padded or sheepsfoot compactors for clay liner construction; and, 
• Special accessory or hand-operated equipment for compaction in confined or limited access areas, 


near or around structures, and/or in trenches. 
 
2.5.2 Random Fill Materials 


Random fill materials are intended for general construction of required subgrade(s) and embankment fills 
for the TSF impoundment and process ponds.  This material will be generated from required excavation 
and grading activities primarily within the limits of the TSF, and will generally consist of poorly-graded 
silty sand and weathered/unweathered sandstone. All inspection and testing of random fill materials shall 
be in accordance with these Specification and/or as directed by the Engineer. 
 
Material Requirements 


Random fill materials shall be free of organics, debris, or other deleterious matter, and shall have a 
maximum Liquid Limit of 25 and a maximum Plasticity Index of 10. Random fill materials shall have a 
3-inch maximum particle size and contain 5 to 25 percent passing the No. 200 sieve. 
 
Placement 


The surface upon which general fill is placed shall be prepared as specified in these Specifications.  All 
random fill used for subgrade and embankment fill shall be placed and spread in loose lifts free from 
pockets or areas of segregation. Loose lifts shall not exceed 12 inches in thickness and shall be compacted 
to at least 98% of the maximum dry unit weight within ± 2 % of the optimum water content as determined 
by ASTM D 698.   
 
Field testing shall be performed to determine the in-place water content and dry unit weight of the 
compacted fill. Any compacted fill materials not meeting placement specifications shall be reworked as 
necessary (e.g., scarified, moisture conditioned, thoroughly mixed, recompacted) and subsequently 
retested. Each compacted layer shall meet specifications prior to placement of any overlying lifts or other 
materials.  
 
2.5.3 Compacted Clay Liner Materials 


Compacted Clay Liner (CCL) materials shall consist of a blend of on-site clay and sand soils processed 
according to these specifications. All inspection and testing of CCL Materials shall be in accordance with 
these Specifications and/or as directed by the Engineer. 
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Material Requirements 


Materials used for construction of the CCL shall consist of a blended mixture of clay and sand 
conforming to the following specifications: 
 


• Proportions (by dry weight): 55% ± 5% clay and 45%  ± 5% sand; 
• Maximum particle size: 1 inch; 
• Minimum percent passing No. 200 sieve: 30%; 
• Minimum plasticity index: 10; and, 
• Maximum field hydraulic conductivity: 1 x 10-7 cm/s. 


 
The constituent clay and sand for the CCL Materials shall be obtained from the respective borrow areas 
shown on the Drawings. Materials from other locations or sources shall not be used unless approved by 
the Engineer and provided the applicable material requirements stated in these specifications are met. 
 
Appropriate testing as indicated in these Specifications or directed by the Engineer shall be performed to 
assure the blended CCL materials meet the above indicated material requirements. Such testing shall be 
performed on the constituent soils prior to blending, as well as on the blended CCL materials during 
mixing/processing and prior to placement. Materials with properties that are not consistent with those 
determined during borrow characterization testing shall be evaluated by the Engineer. Additional testing 
of constituent soils and/or CCL materials may be required to determine if the materials are acceptable or 
should be rejected as directed by the Engineer. The material property requirements for the constituent clay 
and sand soils are shown in Table 2.1. 
 


Table 2.1.  Material Property Requirements for Constituent Clay and Sand 
Material 


Material Property 
Clay Sand 


1" 100 100 


No. 4 95-100 90-100 


No. 40 90-100 80-100 A
ST


M
  


Si
ev


e 
Si


ze
 


No. 200 75-100 10-30 


Liquid Limit (%) 55-75 ≤ 25 


Plasticity Index (%) 35-50 ≤ 6 


  
Material Processing 


Blending and processing of the CCL Materials shall be performed on a mixing pad within a designated 
processing area. The base of the mixing pad shall be prepared by placing clay and sand from the 
respective borrows in vertically alternating loose lifts 6 to 8 inches in thickness that shall then be mixed 
thoroughly with a soil mixer/stabilizer, such as a Cat RM-300 or equivalent. The clay/sand blend will be 
moisture-conditioned by adding water as required during the mixing process and compacted to the 
satisfaction of the Engineer. The mixing pad base shall have a minimum thickness of 8 inches after 
compaction and with the surface graded smooth and level as directed by the Engineer. No materials shall 
be processed on the mixing pad until the completed mixing pad base has been approved by the Engineer. 
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The processing CCL Materials shall following similar procedures to preparation of the mixing pad base. 
Each processed lift shall be subject to process control testing as described above and approval by the 
Engineer before any subsequent materials are placed and processed.  Approved CCL Materials shall be 
protected from moisture loss until used for construction of the CCL. A minimum initial quantity of 
approved CCL Materials shall be produced prior to construction of the CCL. 
 
Placement 


The CCL shall be constructed on sandstone exposed from excavation and/or approved site grading fill. 
These surfaces shall be relatively smooth and free of loose or dislodged materials. The Engineer shall 
inspect and approve all surfaces that are to receive CCL Materials prior to placement. Surfaces may 
require uniform spraying with water and/or shallow (i.e., ≤ 2 inches) scarification by disc harrowing as 
directed by the Engineer to promote satisfactory bonding with the first lift of the CCL. 
 
Approved CCL Materials shall be hauled from the mixing pad, placed and spread in uniform loose lifts, 
and immediately compacted with padded or sheep-foot type compaction equipment. The in-place dry unit 
weight and water content of the compacted materials shall fall within the “Acceptable Zone” of the 
compaction diagram, as presented in Appendix A. 
 
The loose lift thickness shall be such that the pads or feet of the compaction equipment fully penetrate the 
loose lift. Each completed lift shall be adequately protected at all times from drying and/or other damage 
until the subsequent lift is placed.  
 
The final surface of the CCL shall be graded and rolled smooth and free of defects including ruts, 
depressions, protrusions, desiccation cracks, sharp or angular particles, debris, and/or other conditions in 
preparation for placement of overlying geomembrane. Appropriate measures shall taken to protect the 
completed CCL from drying, surface water erosion, construction activities, vehicular traffic, or other 
damage until approval by the Engineer and acceptance by the Geosynthetics Installer. Repairs shall be 
subject to testing to verify conformance with specifications as directed by the Engineer. 
   
2.5.4 Drainage Gravel  


Drainage gravel will be used for construction of the Leachate Collection System (LCS) on the floor of the 
TSF impoundment and sacrificial gravel layer on the floors of the Process Ponds as shown on the 
Drawings. These materials will also be used for construction of the LCS and Leak Detection System 
(LDS) sumps. The materials will be derived from screened alluvial/colluvial soils available on-site or 
from nearby borrow sources. All inspection and testing of drainage gravel materials shall be in 
accordance with these Specifications and/or as directed by the Engineer. 
 
Material Requirements 


Drainage gravel shall consist of sub-angular, durable materials free of organic matter or other 
objectionable materials as determined by the Engineer. Drainage gravel shall be free-draining with an 
operational permeability (hydraulic conductivity) of 1 x 10-2 cm/s or greater and meet the particle-size 
requirements shown in Table 2.2. 
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Table 2.2.  Particle-size Requirements for Drainage Gravel 
ASTM Sieve Size Percent Passing 


1" 100 
3/4" 25-100 
1/2" 15-60 


No. 4 0-15 
No. 10 0-2 


 
Placement 


To the extent possible, drainage gravel shall be placed in a single lift in accordance with the details and to 
the lines and grades shown on the Drawings, or as specified by the Engineer. Placement equipment and 
methods used shall be such that underlying pipe work and geosynthetics are protected from damage and 
that material segregation is minimized. 
 
2.5.5 Filter Sand 


A filter sand layer between the drainage gravel and tailings is a component of the LCS of the TSF 
impoundment. Filter sand will be derived from screened alluvial/colluvial soils available on-site or from 
nearby borrow sources. All inspection and testing of filter sand shall be in accordance with these 
Specifications and/or as directed by the Engineer. 
 
Material Requirements 


Filter sand shall consist of durable materials free of organic matter or other objectionable materials as 
determined by the Engineer. Filter sand shall be free-draining and meet the particle-size requirements 
shown in Table 2.3. 
 


Table 2.3.  Particle-size Requirements for Filter Sand 
ASTM Sieve Size Percent Passing 


3/4" 100 
3/8" 85-100 


No. 4 70-100 
No. 10 40-65 
No. 20 20-45 
No. 40 0-25 
No. 60 0-10 
No. 200 0-5 


 
Placement 


To the extent possible, filter sand shall be placed in a single lift in accordance with the details and to the 
lines and grades shown on the Drawings, or as specified by the Engineer. Placement methods used shall 
be such that underlying geosynthetic materials are not damaged and that mixing with the underlying 
drainage gravel is minimized. 
 
2.5.6 Anchor Trench Backfill  


Anchor trench backfill will consist of materials generated from excavation and site grading activities. 
Materials excavated from the anchor trenches shall be used as anchor trench backfill provided material 
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requirements are meet. All inspection and testing of anchor trench backfill materials shall be in 
accordance with these Specifications and/or as directed by the Engineer. 
 
Material Requirements 


Anchor trench backfill shall be free of organics, debris, or other deleterious material and shall have a 1-
inch maximum particle size. Anchor trench backfill shall be free of any sharp, angular particles that may 
damage geosynthetics. 
 
Placement 


Anchor trench backfill shall be placed in loose lifts and compacted to at least 95 % of the maximum dry 
unit weight within ± 2 % of the optimum water content as determined by ASTM D 698. Loose lifts shall 
not exceed 8 inches in thickness and compaction shall be performed with care to avoid damage to the 
geosynthetics.  The final backfill surface shall be graded as shown on the Drawings or as directed by the 
Engineer. 
 
Field testing shall be performed to determine the in-place water content and dry unit weight of the 
compacted anchor trench backfill. Any compacted backfill materials not meeting placement specifications 
shall be reworked as necessary (e.g., scarified, moisture conditioned, thoroughly mixed, recompacted) and 
subsequently retested. Each compacted layer shall meet specifications prior to placement of any overlying 
lifts or other materials. 
 
2.5.7 Riprap 


Riprap is required to line surface water diversion ditches, to protect against wave action on the divider 
berm, and to armor pipe outfalls for protection against erosion. Inspection and testing of riprap shall be in 
accordance with these Specifications and/or as directed by the Engineer. 
 
Material Requirements 


Riprap shall consist of sized dense, sound rock resistant to abrasion and weathering, and shall be free 
from fractures, seams, soils, and other defects that would affect durability and susceptibility to water and 
freeze-thaw action. Riprap shall have a maximum loss of 40 percent after 500 revolutions when tested in 
accordance with ASTM C 131. Riprap shall be obtained only from sources approved by the Engineer.  
 
Riprap shall meet the particle-size requirements shown in Table 2.4. The grout mixture for grouted riprap 
shall consist of an aggregate blend of 70 percent sand and 30 percent 3/8-inch rock, a minimum of six 
sacks of Type I/II Portland cement, and 1.5 pounds of fiber reinforcement per cubic yard of grout. The 
grout mixture shall have a slump between 4 to 6 inches and entrained air between 5.5 to 7.5 percent. 
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Table 2.4.  Ungrouted Riprap Particle-size Requirements 
Riprap D50 Particle Size (in) 


18 
Rock Size 


(in) 2.5 5 6 12 
Ungrouted Grouted 


27     100  
24      100 
18    100 35-55 35-55 
14      0 
12    35-55   
9   100  5-20  
8  100     
6   35-55 5-20   
5  35-55     
4 100      
3   5-20    


2.5 35-55 5-20     
1.25 5-20      


 
Placement 


Riprap materials shall be placed to the lines and grades indicated on the Drawings. Granular bedding 
material and/or geotextile filter fabric shall be used beneath riprap as indicated on the Drawings. Riprap 
shall be dumped and graded in manner such that the larger fragments are uniformly distributed and that 
the smaller fragments fill the spaces between the larger fragments to produce uniform layers with 
thicknesses as indicated on the Drawings. Placement of riprap shall be performed to avoid disturbance or 
damage to any underlying bedding and/or geotextile materials. Grouted riprap shall be placed directly on 
the prepared surface without bedding or geotextile fabric. Placement of riprap shall be to the satisfaction 
of the Engineer. 
 
Grout for grouted riprap shall be delivered by means of a low-pressure (i.e., less than 10 psi) grout pump. 
The grouted depth shall be one-half of the thickness of the riprap layer (i.e., the top half of the layer 
remains exposed). Procedures, such as the use of a vibrator or manual rodding, during grout placement 
shall ensure that the spaces between fragments are completely filled. Weep holes shall be provided at the 
toe of channel slopes to reduce uplift forces on the grouted channel lining. Unless approved by the 
Engineer, grouting shall be allowed only when the air temperature is between 40 and 90°F. Adequate 
protection shall be provided until the grout has cured. 
 
2.5.8 Road Base  


Road base used for road surface wearing course shall be selected and placed as specified by the Owner.  
The following should be considered as guidelines.  
 
Material Requirements 


Road base shall generally consist of 3/4 to 1.5 inch screened rock.  These materials can likely be produced 
from crushing and/or screening of alluvial/colluvial soils available on-site or from nearby borrow sources, 
or materials generated from required excavation and site grading. 
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Placement 


Road base materials placed for a wearing course typically have a compacted thickness of 4 to 6 inches. 
The materials for the wearing course should be placed in a single loose lift and compacted with several 
passes of rubber-tire or steel-drum compactor. The surface of the compacted wearing course should be 
graded as shown on the Drawings 
 
2.5.9 Contaminated Materials 


Contaminated materials shall consist of existing tailings, ore, 11-e (2) by-products, and contaminated 
soils as shown on the Drawings.  These materials shall not be used for any portion of construction and 
shall be relocated for permanent disposal to the South Cell after completion of the liner system.  
Contaminated materials shall be placed in 12-inch loose and rolled with several passes of a sheeps-foot 
type compactor, or as directed by the Engineer. 
 
2.5.10 Unclassified Materials 


Unclassified materials shall consist of any materials that are inconsistent with the material types described 
above. Unclassified materials shall not be used for any portion of construction and shall be disposed of 
and/or stockpiled as directed by the Owner and/or Engineer. 
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3.0 GEOSYNTHETICS 


This section provides guidelines, descriptions, and technical requirements for geosynthetics associated 
with the TSF and process ponds. These include manufacturing requirements; preparation of surfaces; 
deployment equipment and methods, seaming, inspection and testing, anchoring, and protection. All 
geosynthetic materials and installation shall meet the requirements in these Specifications, and shall be 
inspected, sampled, and tested by the Engineer or designated representative in accordance with this 
section and the CQA Plan. 
 
3.1 Geosynthetics Labeling, Transportation, Handling, and Storage 


Geosynthetics delivered to the project site in rolls shall be individually labeled clearly identifying the 
following: 
 


• Name of the manufacturer; 
• Product identification; 
• Thickness; 
• Lot number and date of manufacture; 
• Roll number; and , 
• Roll dimensions (i.e., width and length). 
 


All shipments of geosynthetics shall be verified by matching roll identification numbers to the Bill of 
Lading. Delivery of geosynthetics to the project site shall be coordinated with the construction schedule, 
and allow sufficient time for conformance testing if not performed at the time of manufacturing and/or 
prior to shipment. All equipment and methods used for transportation, handling, and storage shall be such 
that damage to the geosynthetics does not occur and should comply with ASTM D 4873. Geosynthetics 
stored on-site shall be protected from damaging or deleterious conditions including excessive heat or 
cold, ponded water, dirt, puncture, cutting, abrasion, and crushing. Geosynthetics that are damaged during 
transportation, unloading, storage, or other handling shall be replaced. 
 
3.2 Geomembrane 


The composite liner system contains two (i.e., primary and secondary) high-density polyethylene (HDPE) 
geomembranes to be placed on the floors and side slopes of the TSF and process ponds. The secondary 
HDPE liner will be placed directly on the CCL and will be separated from the primary HDPE liner by a 
geonet drainage layer (i.e., the leak detection system). Installation of the geomembrane shall be performed 
by the Geomembrane Manufacturer or an Installer trained and certified by the Manufacturer. Inspection 
and testing of geomembrane shall be in accordance with these Specifications and/or as directed by the 
Engineer. 
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3.2.1 Geomembrane Material Requirements 


The HDPE geomembrane shall have a 60-mil (0.06 inches) nominal thickness and be textured on both 
sides and shall conform to the material property requirements shown in Table 3.1.  
 


Table 3.1.  Geomembrane Material Property Requirements 
Geomembrane Property Test Value Test Method 


Thickness: 
Average minimum 
Lowest individual for 8 out of 10 values 
Lowest individual for any of the 10 values 


 
57 mils 
54 mils 
51 mils 


D 5994 


Asperity Height (minimum. average) (1) 10 mils GM 12 
Density (minimum average) 0.940 g/cm3 D 1505/ D 792 
Tensile Properties (minimum average)(3) 


Yield strength 
Break strength 
Yield Elongation 
Break Elongation 


 
126 lb/in. 
90 lb/in. 


12 % 
100 % 


D 6693 
Type IV 


Puncture Resistance (minimum average) 90 lb D 4833 
Stress Crack Resistance(4) 300 hr D 5397 (Appendix) 
Carbon Black Content (range) 2.0-3.0 % D 1603(5) 
Carbon Black Dispersion Note(6) D 5596 
Oxidative Induction Time (OIT) (minimum average)(7) 


(a) Standard OIT 
 - or - 


(b) High Pressure OIT 


 
100 min. 


 
400 min. 


 
D 3895 


 
D 5885 


Over Aging at 85°C(7), (8) 


(a) Standard OIT (minimum average) - % retained after 90 days 
- or - 


(b) High pressure OIT (minimum average) - % retained after 90 days 


 
55 % 


 
80 % 


D 5721 
D 3895 


 
D 5885 


UV Resistance (9) 


(a) Standard OIT(minimum average) 
- or - 


(b) High Pressure OIT (minimum average) - % retained after 1600 hours(11) 


 
N.R.(10) 


 
50 % 


GM11 
D 3895 


 
D 5885 


(1) Of 10 readings; 8 out of 10 must be ≥ 7 mils, and lowest individual reading must be ≥ 5 mils; also see Note 6. 
(2) Alternate the measurement side for double sided textured sheet. 
(3) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test 


specimens in each direction. 
 Yield elongation is calculated using a gage length of 1.3 inches 
 Break elongation is calculated using a gage length of 2.0 inches 
(4) P-NCTL test is not appropriate for testing geomembranes with textured or irregular rough surfaces.  Test should 


be conducted on smooth edges of textured rolls or on smooth sheets made from the same formulation as being 
used for the textured sheet materials. 


(5) Other methods such as D 4218 (muffle furnace) or microwave methods are acceptable if an appropriate 
correlation to D 1603 (tube furnace) can be established. 


(6) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 
 9 in Categories 1or 2 and 1 in Category 3 
(7) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content 


in the geomembrane. 
(8) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90 day response. 
(9) The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C. 
(10) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the 


antioxidants in the UV exposed samples. 
(11)  UV resistance is based on percent retained value regardless of the original HP-OIT value. 
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3.2.2 Geomembrane Deployment and Installation 


General 


The Geosynthetics Installer shall become thoroughly familiar with all portions of the work described in 
this section prior to implementing any deployment or installation of geomembrane. The Geosynthetics 
Installer shall carefully inspect and verify that all applicable related work of other sections is complete 
and satisfactory so that installation of geomembrane may commence. The Engineer shall be notified in 
writing by the Geosynthetics Installer of any concerns regarding the related work of other sections prior to 
implementing any deployment or installation of geomembrane. Failure to notify the Engineer or 
commencing with deployment and installation of geomembrane shall be construed as acceptance of the 
related work of all other sections by the Geosynthetics Installer. The installation of the geomembrane 
shall be coordinated with other concurrent construction activities and installation of other components of 
the liner system at a pre-installation meeting. 
 
Surface Preparation 


The surfaces over which geomembrane is to be placed shall be inspected by the Engineer and accepted 
Geosynthetics Installer. The secondary HDPE geomembrane liner will be placed on the completed CCL 
and the primary HDPE geomembrane liner will be placed over the LDS geonet. The Geosynthetics 
Installer shall certify in writing that these surfaces are acceptable prior to commencing geomembrane 
installation. Once accepted, these surfaces shall be maintained and protected until the geomembrane has 
been installed and accepted.  Any areas that become disturbed or damaged during geomembrane 
installation shall be repaired as directed by the Engineer. 
 
Anchor Trenches 


Anchor trenches shall be excavated to the lines and grades shown on the Drawings and sufficiently in 
advance of geomembrane deployment to avoid damage to any deployed materials. The inside wall (i.e., 
the wall towards the impoundment) of the completed anchor trench shall be free of sharp angular rock 
fragments or protrusions. The edge where the geomembrane enters the anchor trench shall be rounded to 
avoid sharp bends or creases. While open, the anchor trench shall be adequately sloped and drained to 
prevent ponding of water or softening of the adjacent soils. Anchor trenches shall be backfilled as soon as 
practically possible following installation of all the geosynthetic components of the liner system. 
 
Geomembrane Placement 


The Geosynthetics Installer shall develop a geomembrane field panel layout indicating the general panel 
configurations, orientations, and seaming intended. The proposed panel layout and installation procedures 
must be approved by the Engineer. A field panel shall consist of a roll or portion of a roll cut in the field. 
A numbering, or letter and numbering, identification system shall be used to uniquely identify each field 
panel deployed. Geomembrane field panels shall be deployed in general accordance with the approved 
field panel layout, or as modified and approved. 
 
Geomembrane field panels shall be placed one at a time and immediately seamed as stated in these 
Specifications. Unless approved by the Engineer, geomembrane shall not be placed when the 
geomembrane sheet temperature is less than 32° F or greater than 122° F. The effects of temperature (i.e., 
expansion and contraction) shall be carefully considered in the deployment plan. Geomembrane shall be 
placed with sufficient slack to compensate for the lowest expected temperature to avoid generation of 
thermally induced tensile stresses in the geomembrane or seams, and to prevent the geomembrane from 







 
 
 
 


Shootaring Canyon Technical Specifications  17 


lifting up off of the underlying surface (i.e., "trampolining"). The generation of large waves that can 
accumulate and/or fold over due to excessive slack and expansion shall be avoided. 
 
Placement of the geomembrane shall be performed with a minimum of handling and in accordance with 
manufacturer recommendations and these Specifications. All equipment and methods shall ensure that no 
damage occurs to the geomembrane or underlying soil or geosynthetic component(s). Specifically: 
 


• No vehicular traffic shall be allowed on the geomembrane unless approved by the Engineer. Such 
equipment shall be ATVs with smooth, oversized tires with a maximum ground pressure of 6 psi; 


• Equipment and methods used for placement of the secondary HDPE geomembrane shall not 
excessively rut, deform, or otherwise damage the underlying soil subgrade (i.e., the) CCL; 


• Equipment shall not leak fuels, operational oils, or lubricants; 
• Any personnel working on the geomembrane shall not smoke, wear damaging footwear, bring 


glass/glassware onto the geomembrane, or engage in other activities that could result in damage 
to the geomembrane; 


• The geomembrane shall be unrolled as close as possible to the final intended position of the field 
panel; 


• Textured geomembrane shall not be dragged across underlying soil or geosynthetic components. 
Any "rub sheets" used to facilitate placement and seaming shall be removed prior to placement of 
subsequent field panels; 


• The placement method(s) shall avoid scratching or crimping of the geomembrane and minimize 
wrinkles, especially differential wrinkles between adjacent panels; 


• The placement method(s) shall result in intimate contact between the geomembrane and adjacent 
soil or geosynthetic components; 


• Temporary ballast or anchoring (e.g., sand bags) placed to prevent wind uplift shall not damage 
the geomembrane; and, 


• Any damaged (e.g., torn, twisted, crimped) field panel or portion thereof shall be replaced or 
repaired as directed by the Engineer. Damaged geomembrane removed shall not be reused. 


 
Geomembrane Field Seaming 


Generally, field panels shall be placed with edge seams parallel with the maximum slope direction. Panels 
shall be shingled with upslope panels placed over downslope panels. On slopes steeper than 10:1 (H:V) 
there shall be a minimum run out of 10 feet at the bottom of the slope and horizontal seams shall be 
avoided. A horizontal seam shall be defined as any seam (i.e., edge or end) with an alignment greater then 
20 degrees from perpendicular to the slope direction. Where horizontal seams are unavoidable, they 
should be placed as close to the bottom of the slope as possible and staggered between adjacent rolls. The 
geomembrane field panel layout shall minimize seams in corners and at odd-shaped geometric locations. 
No seams shall be located in areas of potential stress concentrations. 
 
Unless approved by the Engineer, geomembrane seaming shall not be attempted when the ambient 
temperature is less than 40° F or greater than 122° F. The ambient temperature shall be measured within 4 
inches of the geomembrane surface. 
 
Only dual-hot-wedge fusion welding and fillet-type extrusion welding shall be used for seaming of 
geomembrane field panels. Only personnel previously qualified/approved shall perform seaming. No 
seaming shall be performed unless a master seamer is present. Only tested and approved equipment shall 
be used for field seaming. At least one spare operable seaming apparatus for each weld type shall be 
maintained on-site by the Geosynthetics Installer. Electric generators for field welding equipment shall 
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not be placed on the geomembrane unless properly mounted to protect the geomembrane from damage 
due to the weight of the equipment or leakage of fuel. 
 
Extrusion welding equipment shall be equipped with temperature gauges. Prior to beginning an extrusion 
weld, all heat-degraded extrudate shall be purged from extrusion welding equipment. Automated self-
propelled fusion welding equipment shall be equipped with temperature, travel rate, and pressure 
gauges/devices.  
 
Geomembrane panels shall have a sufficient seam overlap to allow proper welding and nondestructive 
and/or destructive CQA testing to be performed. Any seam that cannot be properly welded and/or be 
nondestructively and/or destructively tested shall be treated as a failing seam. The seam area shall be free 
of any moisture, oil, dust, dirt, or foreign material. Any "fishmouths" or wrinkles at seam overlaps shall 
be cut along the ridge and ending with a circular cut-out to achieve a flat overlap. The cut portion shall be 
seamed and any potion with insufficient overlap shall be repaired with an oval or round geomembrane 
patch that extends a minimum of 6 inches in all directions from the cut. 
 
Geomembrane Trial Seams 


Prior to performing production seaming, trial seams shall be made to verify that seaming conditions are 
adequate. Trial seams shall be made under similar field conditions as production seaming (i.e., in contact 
with the underlying subsurface and similar ambient temperature) and on the same material to be installed 
and shall not be cut from previously seamed field panels. Trial seams shall be made at the beginning of 
each seaming period, and every four hours thereafter, for each seaming crew and apparatus used each day. 
Trial seams shall be made whenever seaming personnel and/or equipment are changed, or when changes 
in weather or other seaming conditions occur that could affect seam quality. All trial seams shall be 
identified (e.g., numbered, dated, etc) so as to be traceable to the seaming personnel, equipment and 
materials used to make the trial seam. All trial seam samples shall be a minimum of 1 foot wide (after 
welding) with the seam centered lengthwise. The minimum trial seam length shall be 5 feet and 3 feet for 
fusion and extrusion welding equipment, respectively. 
 
The Geosynthetics Installer shall cut four test specimens from each trial seam using a 1-inch wide die 
cutter and shall test each specimen in peel (both tracks for dual fusion welds) and shear. The specimens 
shall be tested using a calibrated field tensiometer at a strain rate of 2 in/min in accordance with ASTM D 
6392. The specimens shall exhibit a Film Tear Bond (FTB) and not failure in the seam. The required 
values of peel and shear strength values shall be as indicated in the CQA Plan of these Specifications. The 
trial seam shall be considered failing and a second trial seam produced if any of the test specimens fail. If 
any test specimens from the second trial seam fail, the seaming equipment and seamer shall not be 
accepted for field seaming until the deficiencies corrected and two successful trial seams are achieved. 
Any inspection and testing of trial seams shall be in accordance with this section, the CQA Plan, and/or as 
directed by the Engineer. 
 
Geomembrane Seam Testing 


All production seams shall be 100 percent tested for seam continuity using non-destructive methods. 
Samples of production seams shall be obtained from the geomembrane and tested for seam strength and 
integrity using destructive methods. Both non-destructive and destructive testing shall be performed as 
seaming work progresses and not at the completion of all field seaming. Inspection, sampling, and testing 
of production seams shall be in accordance with this section, the CQA Plan, and/or as directed by the 
Engineer. Any repairs required as indicated by failing seam tests, observations by the Engineer or CQA 
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personnel, and/or at locations of destructive samples shall be made and tested accordingly as indicated in 
these Specifications. 
 
Non-destructive field testing to verify seam continuity shall be performed by the Geosynthetics Installer 
over the full length of all field seams. Vacuum testing of extrusion welded seams shall be performed in 
accordance with ASTM D 5641 at a minimum applied vacuum of 3 psi over a 10-s minimum time period. 
The presence of bubbles or the loss of vacuum shall constitute failure. Air-channel testing of dual fusion 
welded seams shall be performed in accordance with ASTM D 5820 at a minimum applied pressure of 30 
psi. If the pressure does not stabilize or there is a pressure loss greater than 3 psi over a 5-min time period 
shall constitute failure. All non-destructive seam inspection testing shall be observed full-time by the 
Engineer or CQA personnel. Alternative non-destructive test methods shall be subject to approval by the 
Engineer. 
 
Destructive seam testing shall be performed on samples to evaluate and verify seam strength and 
integrity. The locations of destructive samples shall be selected and marked by the Engineer or CQA 
personnel. The locations of destructive samples shall be determined by random methods and/or suspicion 
or observation of any potential cause of inadequate seaming. The Geosynthetics Installer shall obtain 
samples at the locations marked and shall not be informed in advance of the locations of destructive seam 
samples. The holes in the geomembrane at the locations of destructive samples shall be repaired 
immediately by the Geosynthetics Installer and the new seams tested accordingly as indicated in these 
Specifications. The minimum average sample frequency for destructive samples shall be one test per 500 
feet of welded seam length per seaming apparatus. The minimum peel strength for fusion and extrusion 
welds shall be 98 and 78 lb/in, respectively. Both tracks of fusion welds shall be tested for peel strength. 
The minimum shear strength for both fusion and extrusion welds shall be 121 lb/in. All destructive seam 
testing shall be observed or performed in accordance with these Specifications and/or as directed by the 
Engineer. 
 
The Geosynthetics Installer shall take immediate corrective action(s) should a seam or seam section fail a 
non-destructive or destructive test. The appropriate corrective action(s) shall be agreed upon between the 
Engineer and the Geosynthetics Installer and shall be determined by the nature, severity, and extent of the 
failure(s). Further testing to isolate or determine the extent of the defect(s) may be required as directed by 
the Engineer and/or CQA personnel. Corrective actions may include reconstruction of an entire seam or 
isolating and repairing defects or defective sections. The Engineer or CQA personnel may require 
additional tests on seams that were made by the same seaming crew and/or equipment during the same 
seaming period. All repairs of faulty or failing seams shall be made and tested accordingly as indicated in 
this section and the CQA Plan. 
 
Geomembrane Defects and Repairs 


The geomembrane shall be inspected before and after seaming for any evidence of defects including 
holes, blisters, punctures, undispersed raw materials, and any contamination or damage by foreign 
materials. The surface of the geomembrane shall be clean at the time of inspection and shall be swept or 
washed by the Geosynthetics Installer if surface conditions inhibit inspection. Locations of suspected 
flaws or defects shall be inspected and/or non-destructively tested as appropriate by the Engineer or CQA 
personnel. All locations that fail inspection and/or non-destructive testing shall be marked by the 
Engineer or CQA personnel and repaired by the Geosynthetics Installer. After seaming of the 
geomembrane is complete, any excessive wrinkles or waves shall be identified by the Engineer or CQA 
personnel and subsequently repaired by the Geosynthetics Installer. 
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Any portion of the geomembrane (non-seamed and seamed) identified with a flaw or defect, or that fails 
non-destructive or destructive testing shall be repaired by the Geosynthetics Installer. The appropriate 
repair procedures shall be agreed upon between the Engineer and the Geosynthetics Installer and shall be 
determined by the nature, severity, and extent of the flaw, defect, or failure(s). Acceptable repair 
procedures include: 
 


• Patching - for holes, tears, punctures, undispersed raw materials, and/or contamination by foreign 
matter; 


• Abrading and re-seaming  - for short sections of faulty extrusion seams; 
• Spot seaming - for isolated, minor flaws such as scratches, scraps, and scuffs; and, 
• Capping or Strip repairing - for long sections of failing seams. 


 
Any other repair procedures shall be approved by the Engineer for the specific repair to be made. All 
repairs shall be made and subject to testing (non-destructive and/or destructive) according to this section, 
the CQA Plan, and/or as directed by the Engineer. 
 
Geomembrane Conformance Testing and Final Acceptance 


Samples of the geomembrane shall be obtained for conformance testing to ensure compliance with the 
requirements in these Specifications. Samples for conformance testing may be obtained at the time of 
manufacture of the geomembrane or from rolls delivered to the project site. The time for sampling, 
testing, and review of results shall be considered in the construction and installation schedule for the 
project. All sampling, testing, and material requirements shall be in accordance with this section and the 
CQA Plan. Any geomembrane that does not meet these requirements shall be rejected and replaced. 
 
The Geosynthetics Installer shall remain responsible for maintaining the installed geomembrane until 
final acceptance by the Owner. The Engineer will recommend final acceptance when: 
 


• The installation is complete; 
• All seams and repairs have been satisfactorily tested and verified for adequacy; 
• All field and laboratory testing is complete and satisfactory; 
• All Manufacturer and Installer documentation has been submitted; and, 
• All applicable Manufacturer and Installer warranties have been submitted. 
 


As part of the final acceptance, the Geosynthetics Installer shall furnish as-built drawings showing the 
location of the geomembrane field panels, seams, destructive test samples, and repairs.  The drawings 
shall be prepared on 24 by 32-inch size sheets to a scale approved by the Engineer, and submitted in final 
form within 30 days after completion of construction.  
 
3.3 Geonet 


The composite liner system contains a geonet between the primary and secondary HDPE liners and will 
serve as the leak detection system. The geonet will be installed on the floors and side slopes of the TSF 
and process ponds. Inspection and testing of geonet shall be in accordance with these Specifications 
and/or as directed by the Engineer. 
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3.3.1 Geonet Material Requirements 


The geonet shall conform to the material property requirements shown in Table 3.2. 
  


Table 3.2.  Geonet Material Property Requirements 
Geonet Property ASTM Test Method Value1 
Density (g/cm3) D 792 or D1505 0.945 
Thickness (mils) D 5199 300 


Carbon Black (%) D 4218 2.0 – 3.0 
Compressive Strength (psf) D 1621 11,000 


Transmissivity2 (m2/s) D 4716 3 x 10-3 
1 All values are MARV except compressive strength and transmissivity which are minimum values.  
2 Measured using water at 68 °F with a gradient of 0.04 under a confining stress of 11,000 psf. The 
specimen shall be placed in the testing device between 60-mil, textured HDPE. Measurements shall 
be taken one hour after application of the confining stress. 


 
3.3.2 Geonet Placement and Installation 


Geonet shall be placed as shown on the Drawings or as directed by the Engineer. Geonet shall not be 
placed until conformance testing and inspection of the underlying HDPE geomembrane has been 
completed and approved by Engineer. Handling and placement of the geonet shall be performed such that 
damage to the geonet and adjacent HDPE geomembrane is avoided. Care shall be taken to avoid 
entrapping stones, excessive dust, and/or other foreign matter in the geonet. After placement, the geonet 
shall be appropriately anchored or weighted to prevent movement or shifting of the geonet. The entire 
geonet surface shall be inspected for any foreign objects that may damage the geonet or adjacent HDPE 
geomembranes. All geonet placement, anchoring, overlaps, and seams shall be to the satisfaction of the 
Engineer. 
 
The geonet shall be placed such that the primary flow direction (i.e., machine or roll direction) is aligned 
along the maximum slope direction. On slopes steeper than 10:1 (H:V) there shall be a minimum run out 
of 10 feet at the bottom of the slope and horizontal seams (i.e., edge and end) shall be avoided. A 
horizontal seam shall be defined as any seam with an alignment greater then 20 degrees from 
perpendicular to the slope direction. Where horizontal seams are unavoidable, they should be placed as 
close to the bottom of the slope as possible and staggered between adjacent rolls.  
 
Adjacent geonet roll edges shall be overlapped a minimum of 4 inches and roll ends shall be overlapped a 
minimum of 8 inches. All overlaps shall be joined by tying with plastic fasteners or polymeric braid. 
Metallic ties or fasteners shall not be used. The tying devices shall be white or yellow for easy visual 
inspection. Tying intervals shall be every 5 feet along edge overlaps, and every 6 inches along end 
overlaps and within anchor trenches. 
 
3.4 Geotextile 


Geotextile cushioning shall be placed to provide puncture protection of the primary and secondary HDPE 
geomembranes from gravel layers that are part of adjacent components of the liner system of the TSF and 
Process Ponds. The required protection consists of 10-oz/square yard fabric for the Process Ponds and 20-
oz/square yard fabric, or equivalent (i.e., two 10-oz fabrics), for the TSF. Inspection and testing of 
geotextile shall be in accordance with these Specifications and/or as directed by the Engineer. 
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3.4.1 Geotextile Material Requirements 


The geotextile shall conform to the material property requirements shown in Table 3.3. 
 


Table 3.3.  Geotextile Material Property Requirements 
Geotextile Property ASTM Test Method Value1 


Mass per Unit Area (oz/yd2) D 5261 10 
Thickness (mils) D 5199 105 


Grab Tensile Strength (lb) D 4632 260 
Grab Tensile Elongation (%) D 4632 50 


Pin Puncture Strength (lb) D 4833 180 
Trapezoidal Tear Strength (lb) D 4533 100 


UV Resistance2 (%) D 4355 70 
1 All values are MARV except UV resistance which is a minimum value.  
2 Evaluated after 500 hours of exposure on a 2-inch strip tensile specimen. 


 
3.4.2 Geotextile Placement and Installation 


The geotextile shall be placed as shown on the Drawings or as directed by the Engineer. Geotextile shall 
not be placed until conformance testing and inspection of the underlying HDPE geomembrane has been 
completed and approved by Engineer. All handling and placement of the geotextile shall be performed 
such that damage to the geotextile and adjacent HDPE geomembrane is avoided. Care shall be taken to 
avoid entrapping stones, excessive dust, and/or other foreign matter in the geotextile. Any "rub sheets" 
used to aid the placement of the geotextile on the textured geomembrane shall be removed after correct 
positioning of the geotextile. After placement, the geotextile shall be appropriately anchored or weighted 
to prevent wind uplift and/or shifting of the geotextile. The entire geotextile surface shall be inspected for 
any foreign objects that may damage the geotextile or adjacent HDPE geomembrane. All geotextile 
placement, anchoring/weighting, overlaps, and seams shall be to the satisfaction of the Engineer. 
 
Adjacent geotextile roll edges and ends shall be overlapped a minimum of 12 inches and properly 
weighted to prevent separation. Alternatively, an SSa-1 seam using a Random Fill01 stitch with four to 
seven stitches per inch may be used to prevent separation of adjacent geotextile edges. The minimum 
seam allowance (minimum distance from the geotextile edge to the stitch line nearest that edge) shall be 2 
inches. Where a double layer of geotextile is placed (i.e., floor of the TSF), roll edges and ends shall be 
staggered so that overlaps or sewn seams do not lie above one another.  
 
3.5 HDPE Pipe 


Perforated and solid HDPE pipe shall be used for LCS and LDS collection piping and sump access pipes. 
Leachate collection and leak detection pipe shall have an SDR of 15.5 with diameters ranging from 3 to 8 
inches. Sump access pipe shall have an SDR of 9 with a diameter of 12 inches. Inspection and testing of 
HDPE pipe shall be in accordance with this section, the CQA Plan, and/or as directed by the Engineer. 
 
3.5.1 HDPE Pipe Material Requirements 


HDPE pipe and fittings shall be manufactured from high density, high molecular weight, and PE3408 
polyethylene resin. The resin shall meet or exceed ASTM D 3350 cell classification 345464C, and be 
listed by the Plastic Pipe Institute in PPI TR-4 with HDB ratings of 1600 psi at 73° F and 800 psi at 140° 
F. Clean rework material from the manufacturer’s own production may be used provided the pipe or 
fittings meet all requirements of this specification.  Recycled and reclaimed material from outside the 
manufacturer’s plant shall not be used. Dimensions and workmanship for HDPE pipe shall be as specified 
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by ASTM F 714, D 2513, D 3035, and on the Drawings. Perforations or slots shall be as specified on the 
Drawings.  
 
3.5.2 HDPE Pipe Installation 


Pipework shall be installed to the lines and grades and generally in the manner shown on the Drawings. 
Lines and grades not indicated on the Drawings shall be specified by the Engineer to suit the existing 
ground conditions. Where interference is encountered during installation or relocation of pipework is 
deemed necessary, the Engineer shall approve any revisions before such changes are made. All equipment 
and methods for handling and placement of pipe and fittings shall be as described in these Specifications 
and in accordance with manufacture recommendations. 
 
Prior to installation, each segment of pipe and all fittings shall be inspected for defects and/or damage.  
Care shall be exercised to prevent foreign matter from entering the pipe while it is being installed. Open 
ends of the pipe shall be covered by temporary end caps or other approved means when installation is not 
in progress to prevent foreign matter from entering the pipe. Care shall be taken during the installation of 
pipeline runs where drainage is required to ensure that the pipeline has a continuous slope to the point of 
drainage. Construction equipment shall not cross over installed pipework unless the appropriate type and 
thickness of cover material is in place. 
 
Pipe bends to form curves either in the horizontal or vertical plane shall not exceed that recommended by 
the Manufacturer or approved by the Engineer. The cutting of pipe for inserting fittings or closure pieces 
shall be performed without damage to the pipe and such that a smooth end at right angles to the axis of 
the pipe is produced. 
 
HDPE pipe lengths shall be joined by thermal butt fusion in accordance with manufacturer 
recommendations, unless flanged end pipes are specified on the Drawings.  The butt fusion equipment 
used in the joining procedures shall be capable of meeting all conditions recommended by the pipe 
Manufacturer.  Stub ends and pipe fittings for butt fusion shall be of at least the same wall thickness and 
pressure rating and the same resin type, grade, and cell classification and Manufacturer as the pipe to be 
joined, unless otherwise recommended by the Manufacturer.  Thermal fusion of HDPE pipe shall be 
performed only by qualified technicians.  
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4.0  CONSTRUCTION QUALITY ASSURANCE PLAN 


4.1 General 


All materials, products, installation, and workmanship shall be appropriately inspected and/or tested as 
indicated in these Specifications and in this Construction Quality Assurance (CQA) Plan. The intent of 
the CQA Plan is to provide means for control, documentation, verification, and assurance of compliance 
with the Drawings, Specifications, and any applicable permits for construction of this facility. The 
appropriate CQA testing shall be performed by the Engineer. All testing shall be performed in accordance 
with procedures outlined in these Specifications. 
 
To the extent possible, testing shall be performed so as not to interfere with construction operations.  
However, if required for any reason, work shall be stopped in the area being tested until the appropriate 
testing can be completed and results approved by the Engineer. 
 
4.2 Earthwork CQA 


The Engineer shall perform CQA observation, inspection, and/or testing of all earthwork construction, 
materials, and methods for compliance with these Specifications. Any certifications, details, or other 
information pertaining to equipment, methods, materials, and/or personnel shall be provided as directed 
by the Engineer. 
 
4.2.1 Clearing, Grubbing, and Stripping 


The Engineer shall inspect all areas after clearing, grubbing, and stripping have been completed for 
compliance with the Drawings and these Specifications. Inspection shall involve verification and 
documentation that all topsoil, vegetative, organic, or other undesirable materials have been adequately 
removed to the limits shown on the Drawings or as otherwise directed. No subsequent work in stripped 
areas shall be performed until approved by the Engineer. 
 
4.2.2 Excavation, Grading, and Subgrade Preparation 


The Engineer shall inspect excavations, grading, and prepared subgrade for compliance with the 
Drawings and these Specifications. Inspection shall involve verification and documentation that all 
excavations and grading is to the limits shown on the Drawings or as otherwise directed. Anchor trench 
excavations shall be inspected by the Engineer for compliance with these Specifications. The Engineer 
may require surveying before and/or after excavation and final grading to verify the requirements in these 
Specifications. Prior to excavation, the Engineer shall inspect all areas to identify salvageable materials. 
The Engineer shall verify that all loose, weathered or disturbed/dislodged materials have been removed 
down to hard competent sandstone. The final surfaces after excavation shall be graded, prepared, and 
inspected as indicated in these Specifications.  
 
The Engineer shall inspect cut areas to verify and document grading is to the lines and grades as indicated 
on the Drawings or as otherwise directed. Any unacceptable areas or materials shall be repaired or 
replaced as directed by the Engineer. The Engineer shall determine if any additional moisture 
conditioning or surface preparation is required to promote adequate bonding with the first lift of fill. 
Placement of fill materials shall not commence until prepared areas have been approved by the Engineer. 
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4.2.3 Fill Materials and Construction 


The Engineer shall test all fill materials and placement for compliance with the Drawings and 
Specifications according to the frequencies in Table 4.1. Inspection and testing methods shall follow 
current applicable ASTM or industry standards, or as indicated in these Specifications. 
 


Table 4.1.  Tests Frequencies for Fill Materials and Construction 
Random Fill 


Test Frequency Applicable Test Methods/Standards 
Laboratory Compaction ASTM D 698 


Atterberg Limits ASTM D 4318 
Particle-Size Distribution 


5,000 yd3 or observed 
material change(s) 


ASTM D 422, D 1140, D 6913 
In-Place Unit Weight & Water 


Content 1,000 yd3 placed per lift ASTM D 2216, D 4643, D 5220, 
D 1556, D 2167, D 5195 


Compacted Clay Liner Fill 
Test Frequency Applicable Test Methods/Standards 


Laboratory Compaction ASTM D 698 
Atterberg Limits ASTM D 4318 


Particle-Size Distribution 
5,000 yd3 


ASTM D 422, D 1140, D 6913 
Laboratory Hydraulic Conductivity 15,000 yd3 ASTM D 5084 


In-Place Unit Weight & Water 
Content 500 yd3 placed per lift ASTM D 2216, D 4643, D 5220, 


D 1556, D 2167, D 5195 


In-Place Hydraulic Conductivity 4 acres per 5-9 inches of 
compacted thickness SSRI (See Appendix B) 


Drainage Gravel 
Test Frequency Applicable Test Methods/Standards 


Particle-Size Distribution 5,000 yd3 ASTM D 422, D 1140, D 6913 
Laboratory Hydraulic Conductivity 20,000 yd3 ASTM D 2434 


Filter Sand 
Test Frequency Applicable Test Methods/Standards 


Particle-Size Distribution 3,000 yd3 ASTM D 422, D 1140, D 6913 
Laboratory Hydraulic Conductivity 20,000 yd3 ASTM D 2434 


Anchor Trench Backfill 
Test Frequency Applicable Test Methods/Standards 


Laboratory Compaction ASTM D 698 
Atterberg Limits ASTM D 4318 


Particle-Size Distribution 


3,000 yd3 or observed 
material change(s) 


ASTM D 422, D 1140, D 6913 
In-Place Unit Weight & Water 


Content 500 linear feet per lift ASTM D 2216, D 4643, D 5220, 
D 1556, D 2167, D 5195 


Riprap 
Test Frequency Applicable Test Methods/Standards 


L. A. Abrasion Per source and 15,000 ft2 ASTM C 131 
Particle-Size Distribution Per source and 15,000 ft2 ASTM D 422, D 1140, D 6913, or Visual 


Layer Thickness 100 linear ft or 5,000 ft2 --- 
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4.3 Geosynthetics CQA 


The Engineer shall perform CQA observation, inspection, and/or testing of all geosynthetics materials and 
installation for compliance with these Specifications including; manufacturing requirements; preparation 
of surfaces; deployment equipment and methods, seaming, anchoring, and protection.  
 
4.3.1 Geosynthetics Manufacturing Quality Control and Conformance Testing 


The Engineer shall verify and document that all geosynthetic materials delivered to the project site are in 
conformance with the requirements of these Specifications prior to deployment or installation. The 
Engineer shall verify that the Geosynthetics Manufacturer has established Manufacturing Quality Control 
(MQC) procedures. The Geosynthetics Manufacturer shall provide product certification (i.e., MQC 
certificates) for all rolls of geosynthetics prior to shipping. The Engineer shall verify: 
 


• The MQC certificates include test results for all material properties applicable to the product; 
• The material properties indicated and testing frequency conform with these Specifications; and, 
• The MQC certificates indicate the roll identification numbers for which the test results apply. 


 
The Engineer shall obtain and perform testing on conformance samples of all geosynthetics at the 
frequencies indicated in these Specifications. The date, roll identification number, and machine direction 
shall be marked on all conformance samples. The conformance samples may be obtained at the 
manufacturing facility prior to shipment or at the project site after delivery. However, no geosynthetics 
shall be deployed until results of conformance testing have been reviewed by the Engineer. The time 
required for conformance sampling, testing, and review of results should be considered in the construction 
schedule. The minimum geosynthetics MQC and CQA conformance testing shall be in accordance with 
Table 4.2 through 4.4. 
 
Should a sample fail conformance testing, the roll from which the conformance sample was obtained shall 
be rejected and replaced with a roll in conformance with these Specifications. Additional conformance 
samples shall be obtained from the rolls numerically previous and subsequent to the failing roll. Should 
either (or both) of these samples fail, the next numerically sequential roll (or rolls) to the failing roll shall 
be sampled and tested for conformance. Should any of these samples fail, every roll within the same lot as 
the originally failing roll shall be sampled and tested for conformance. 
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Table 4.2.  Geomembrane MQC and CQA Testing Frequencies 
Testing Frequency (minimum) 


Measured Properties 
MQC CQA 


Test Method 


Thickness Per roll 250,000 ft2 ASTM D 5994 
Asperity Height Ever 2nd roll 250,000 ft2 GRI GM 12 


Density 60,000 ft2 250,000 ft2 ASTM D 1505/ D 792 


Tensile Properties 60,000 ft2 250,000 ft2 ASTM D 6693 
Type IV 


Puncture Resistance 150,000 ft2 500,000 ft2 ASTM D 4833 
Stress Crack Resistance 500,000 ft2  ASTM D 5397 (Appendix) 
Carbon Black Content 60,000 ft2 250,000 ft2 ASTM D 1603 


Carbon Black Dispersion 150,000 ft2 500,000 ft2 ASTM D 5596 
Oxidative Induction Time (OIT) 


(a) Standard OIT 
- or - 


(b) High Pressure OIT 
500,000 ft2 2 per project 


 
ASTM D 3895 


 
ASTM D 5885 


Over Aging at 85°C 
(a) Standard OIT 


- or - 
(b) High Pressure OIT 


1 per project 1 per project 
ASTM D 5721 
ASTM D 3895 


 
ASTM D 5885 


UV Resistance 


(a) Standard OIT (not recommended) 
- or - 


(b) High Pressure OIT 


1 per project 1 per project 
GRI GM11 


ASTM D 3895 
 


ASTM D 5885 
Interface Shear Strength(1) N/A 1 per project ASTM D 5321 


(1) Performed at 10, 20, and 40 psi normal stresses between the geomembrane and geonet 
 
 


Table 4.3.  Geonet MQC and CQA Testing Frequencies 
Testing Frequency (minimum) 


Measured Properties 
MQC CQA 


Test Method 


Density (g/cm3) 90,000 ft2 300,000 ft2 D 792 or D1505 
Thickness (mils) 90,000 ft2 300,000 ft2 D 5199 


Carbon Black (%) 90,000 ft2 300,000 ft2 D 4218 
Compressive Strength (psf) 1 per project 1 per project D 1621 


Transmissivity2 (m2/s) 1 per project 1 per project D 4716 
 
 


Table 4.4.  Geotextile MQC and CQA Testing Frequencies 
Testing Frequency (minimum) 


Measured Properties 
MQC CQA 


Test Method 


Mass per Unit Area 90,000 ft2 300,000 ft2 D 5261 
Grab Tensile Strength 90,000 ft2 300,000 ft2 D 4632 


Grab Tensile Elongation 90,000 ft2 300,000 ft2 D 4632 
Pin Puncture Strength 90,000 ft2 300,000 ft2 D 4833 


Trapezoidal Tear Strength 90,000 ft2 300,000 ft2 D 4533 
UV Resistance 1 per project 1 per project D 4355 
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APPENDIX A  
COMPACTION DIAGRAM FOR COMPACTED CLAY LINER 
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APPENDIX B 
PROCEDURES FOR 


SEALED SINGLE-RING INFILTROMETER (SSRI) TESTING 







 
 
 
 


 


The Sealed Single-Ring Infiltrometer (SSRI) testing methodology proposed herein is based on the 
procedure developed by Applied Geotechnical Engineering Consultants (AGEC) for the aforementioned 
Envirocare facility (see Envirocare 1997).  The SSRI device consists of a sealed metal ring that is pushed 
into the soil layer of interest as shown in Figure 1 below.  A manometer tube extends above the ring to a 
reservoir that supplies the water for the test.  The height of water in the manometer tube provides the 
driving force for water flow into the soil during the test.   The ring is beveled along the bottom edge (i.e., 
to provide a cutting edge) and is welded to a flange that allows the connection of a lid.   A rubber gasket 
is placed between the flange and the lid to create the seal.  The lid is equipped with two nipples to connect 
the water supply standpipe and an air escape valve that is opened while filling the system with water.   


 


 


 


 


 


 


 


 


 


Figure 1. Schematic of SSRI Test Setup (redrawn after Envirocare 1997) 


The field hydraulic conductivity (kf) is then determined in a manner similar to a falling head test in which 
the water level in the manometer tube (H) is monitored over time.  The governing equation developed by 
AGEC for estimating kf is as follows: 
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where L is the depth of the wetting front at the end of the test, Ha is the average water height above the 
soil surface during the test, dH/dT is the change in water height over time (i.e., the slope of a plot of H 
versus T), Rt is the radius of the manometer tube, and Rr is the radius of the sealed ring.  As noted by the 
DRC previously (DRC 1998), Eq. 1 provides estimates of kf that are conservative relative to ASTM 
D5126-90 provided that H is less than 1.8 m (6 ft) during the test. 


In this testing program, the metal ring will be approximately 254 mm (10 in) in diameter and 203 mm (8 
in) long.  The exact dimensions of the ring will be measured precisely prior to testing.  All areas to be 
tested will be prepared by smoothing the soil surface and removing any loose soil as necessary. The metal 
ring will be placed on each prepared area and inserted to a depth at least 101 mm (4 in) but no greater 
than 152 mm (6 in) in a direction normal to the soil surface, and the soil immediately adjacent to the 
inside edge of the ring will be compacted to minimize sidewall leakage.  The ring will then be filled with 
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water (to within 15 mm from the bottom of the top flange) and sealed with the gasket and lid.  The 
manometer tube and reservoir then will be connected to the lid and supported on a stand at an elevation 
such that the initial height of water will be approximately 1.5 m (5 ft) above the top of the ring.  After 
water is added to the reservoir, the vent valve will be opened to allow water to completely fill the tubing 
and headspace within the ring.  The vent valve will be closed when the reservoir is empty and the water 
level in the manometer tube reaches the prescribed initial level for the start of the test. 


The water level in the manometer tube will be measured and recorded every 20 seconds for 8 minutes, 
and the water drop will be plotted as a function of time (i.e., H vs. T).  After 8 minutes of testing, the 
system will be dismantled, the water inside the ring will be evacuated, and the depth of the wetting front 
(L) will be measured using a static weight penetrometer in accordance with the DRC-approved method 
employed at the Envirocare facility (see DRC 1997).  The penetrometer will consist of a stainless steel 
rod with a 0.25-in nominal diameter and a flat tip.  The penetrometer weight will be sufficient to provide 
a minimum tip pressure of 100 psi, and the QC technician will ensure that the probe remains nearly 
vertical when pressed into the soil.  When the penetration stops, the QC technician will remove the 
penetrometer and measure the wetting front depth.  This procedure will be performed three times (near 
the center of the ring) for each SSRI test, and the average wetting front depth will be used as the L value 
in Eq. 1.   


Once L has been determined, kf will be estimated using Eq. 1, where dH/dT is the slope of the H vs. T 
plot after the equipment has stabilized (i.e., the slope tends to approach a reasonably constant value after 
the first few readings; see Envirocare 1997). 
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1.0  INTRODUCTION 


This document presents a plan for the administrative, health physics, and environmental monitoring and 
reporting for the Shootaring Canyon Uranium Mill site in Garfield County, Utah.  The plan outlines the 
procedures to be used by Uranium One Utah, Inc. (Uranium One) to comply with applicable state and 
federal regulations and license conditions at the site.   
 
1.1 Objectives 


Uranium One will be submitting this report to the State of Utah Department of Environmental Quality, 
Division of Radiation Control (DRC) to support the amendment of the present license UT-0900480 from 
Standby to Operational status.  This report has been prepared for Uranium One by Tetra Tech, Inc. (Tetra 
Tech).    
 
Compliance monitoring for the site was previously documented in Section 7 and Tables 5.5-7 and 5.5-8 
of Appendix D of the Tailings Management Plan (TMP) submitted to DRC by Plateau Resources, Ltd and 
Hydro-Engineering, LLC in 2005 and resubmitted in 2007 (Hydro-Engineering, LLC, 2005).  This 
submittal amends the plans previously submitted to the DRC and U. S. Nuclear Regulatory Commission 
(USNRC) for the Shootaring Canyon Uranium Mill site.  This Compliance Monitoring Plan incorporates 
changes to the tailings storage facility (TSF)  design as documented in the revised Design Report (Tetra 
Tech, 2008), as well as addresses comments from DRC provided in Interrogatories Round 2, 3, and 4 
(URS, 2007, 2008a, 2008b). 
 
The TMP is currently being revised for submittal to DRC for license UT-0900480.  The revised TMP is 
comprised of this Compliance Monitoring Plan, the revised Design Report, the Operations Plan, and the 
Technical Specifications and Quality Control and Quality Assurance Plan.   
 
1.2 Scope 


This plan outlines the actions Uranium One will take to monitor the site and surrounding area.  Within 
this plan, the monitoring requirements have been broken down into administrative, health physics, and 
environmental monitoring.   This plan discusses the types of sampling required, as well as locations, 
methods, frequency of testing, and what, if any, forms are required to be filled out at the completion of a 
monitoring event. 
 
The Groundwater Monitoring Plan for the site will be provided as a separate submittal and is not included 
as a part of this Compliance Monitoring Plan. 
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2.0  OPERATIONS OVERVIEW 


2.1 Historical Operations 


Previous activities at the site were outlined in Hydro-Engineering (2005b) and are summarized here for 
reference.  The Shootaring Canyon mill was designed and constructed between 1978 and 1981.  The mill 
was originally designed and licensed to process 750 to 1,000 tons/day of ore.  The mill operated for 76 
days in the spring and summer of 1982, processing approximately 25,000 cubic yards of ore.  The ore was 
processed in an acid leach circuit at an average daily rate of 500 tons per day at average ore grade of 0.15 
percent U3O8.  Tailings were discharged into the engineered tailings storage facility, consisting of an 
earthen and clay dam constructed across a broad valley west of the mill.  The existing tailings are located 
above an existing cross valley berm on a clay liner system above the natural sandstone in the tailings area. 
These tailings were discharged into the facility during April through August of 1982 (during the 76 days 
of operation).  The mill has not operated since 1982.   
 
2.2 Proposed Operations 


Lyntek, Inc. has presented the current proposed design for restart of the mill in their 2008 Cost Estimate 
Report (Lyntek, 2008).  The current design of the mill is based primarily the original design for the mill; 
however, some systems will require complete replacement (Lyntek, 2008).  Uranium One currently 
proposes to process ore at a rate of 500 tons/day.   
 
The current design of the Tailing Storage Facility (TSF) was presented in the 2008 Design Report (Tetra 
Tech, 2008) and consists of construction of one 30-acre cell utilizing the existing South Dam with an 
elevation of 4430 feet.  A multilayered liner system with a leachate collection system and leak detection 
system with a compacted clay basal liner will be used for containment and collection of the mill tailings 
solution in the TSF.   
 
The operation of the TSF is presented in the 2008 TSF Operations Plan (MWH, 2008).  The tailings 
slurry from the mill will be delivered to the TSF via a primary pipeline from the mill.  The tailings slurry 
will be routed through a distribution tank, and from there be distributed for deposition through one of two 
discharge systems.  The purpose of the distribution tank and two discharge systems is to provide a means 
of controlling and delivering the tailings to the TSF in the event of a temporary shut down of one of the 
discharge systems for maintenance or repair, thus allowing continuous uninterrupted tailings discharge.  
Discharge of the tailings slurry in the TSF will be managed via conventional spigots or cyclones (for sand 
separation). 
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3.0  OPERATIONAL MONITORING 


3.1 General 


The following sections summarize the administrative, health physics, and environmental monitoring 
requirements for the site during operations.  The operational monitoring programs apply to the mill when 
it is in normal procedure for commercial production of yellowcake.  The pertinent regulations and 
references used in determination of the monitoring requirements are included.  Where applicable, 
Standard Operating Procedures (SOPs) developed for specific monitoring procedures are referenced. 
 
3.2 Administrative Monitoring 


The following sections discuss the Administrative Monitoring Program and regulatory basis for the 
Shootaring Canyon Uranium Mill Site.  The Administrative Monitoring Program includes inspections of 
the tailings or waste retention systems and fugitive dust control.  The Administrative Monitoring Program 
is also summarized in Table 3-1.   
 
3.2.1  Inspection of Tailings or Waste Retention Systems 


3.2.1.1 Regulatory Basis 


Inspection of tailings or waste retention systems will be conducted in accordance with R313-24-4(j) and 
R317-6-6.3(o) of the Utah Administrative Code (UAC); NRC Regulatory Guides 3.11 and 3.11.1 (NRC, 
1977 and 1980a); 10 CFR §40.26(c)(2); and 10 CFR Part 40 Appendix A Criterion 8a.  Additional detail 
for the above referenced regulations is provided below.   
 
UAC R313-24-4(j)  
This regulation contains a reference to 10 CFR §40.26(c)(2) and 10 CFR 40 Appendix A (see below). 
 
UAC R317-6-6.3(o)  
This regulation contains the application requirements for a ground water discharge permit, including 
methods and procedures for inspections of the facility operations and for detecting failure of the system. 
 
NRC Regulatory Guide 3.11 (NRC, 1977)  
Sections B-4 and C-4 discuss inspection and maintenance of retention systems.   The guide outlines the 
need for a routine inspection and maintenance program, starting at the beginning of construction and 
continuing through operations.  Inspections should be carried out to confirm that the dam and tailings 
ponds are functioning as designed, and that embankment drainage is adequate.  Instrumentation should be 
installed to monitor dam and basin performance, and the results of the visual inspections and 
instrumentation checks should be evaluated by competent people and kept onsite for review. 
 
NRC Regulatory Guide 3.11.1 (NRC, 1980a) 
This guide outlines the inspection program, including what to inspect during daily inspections, monthly 
inspections, quarterly inspections, and any special inspections.  Additionally, an annual report should be 
prepared, and should be kept at the project site for reference purposes, should be available for inspection 
by regulatory authorities, and should be retired only on termination of the project.  Any abnormal 
hazardous conditions observed during the inspection should be reported immediately to the regulatory 
staff.  
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10 CFR §40.26(c)(2)  
This regulation states, “(c) The general license in paragraph (a) of this section is subject to: (2) The 
documentation of daily inspections of tailings or waste retention systems and the immediate notification 
of the appropriate NRC regional office as indicated in appendix D to part 20 of this chapter, or the 
Director, Office of Federal and State Materials and Environmental Management Programs, U.S. Nuclear 
Regulatory Commission, Washington, DC 20555, of any failure in a tailings or waste retention system 
that results in a release of tailings or waste into unrestricted areas, or of any unusual conditions 
(conditions not contemplated in the design of the retention system) that if not corrected could lead to 
failure of the system and result in a release of tailings or waste into unrestricted areas; and any 
additional requirements the Commission may by order deem necessary. The licensee shall retain this 
documentation of each daily inspection as a record for three years after each inspection is documented.” 
 
10 CFR Part 40 Appendix A Criterion 8a  
This regulation states, “Daily inspections of tailings or waste retention systems must be conducted by a 
qualified engineer or scientist and documented. The licensee shall retain the documentation for each 
daily inspection as a record for three years after the documentation is made. The appropriate NRC 
regional office as indicated in appendix D to 10 CFR part 20 of this chapter, or the Director, Office of 
Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, DC, 20555, 
must be immediately notified of any failure in a tailings or waste retention system that results in a release 
of tailings or waste into unrestricted areas, or of any unusual conditions (conditions not contemplated in 
the design of the retention system) that is not corrected could indicate the potential or lead to failure of 
the system and result in a release of tailings or waste into unrestricted areas.” 
 
3.2.1.2 Monitoring  


The procedures for monitoring the TSF and other waste retention systems are described in detail in SOP 
AP-3 and summarized below.   
 
Daily inspections documented on Form AP-3A will include visual inspections of the South Dam, Divider 
Berm, Process Pond embankments, other waste retention systems embankments (if any), surrounding 
areas of the TSF, tailings slurry transport system, and dust control inspection locations.  Dust control 
inspection locations include the ore stockpiles, TSF, Process Ponds and construction areas.   
Measurements of freeboard will be taken for the South Dam, Divider Berm, Process Pond embankments, 
and other waste retention systems embankments (if any).  Refer to SOP AP-3 and Form AP-3A for 
further detail.   
 
Daily inspections of the TSF leak detection system (LDS) and leachate collection system (LCS) will be 
documented on Form AP-3B and will include visual inspections of the LDS and LCS pipes and pumps.  
Measurements will be taken from the LDS sumps including water levels and flow volume (if any) to 
determine if flows are below action leakage rates (ALRs).  ALRs for the sumps are provided in Table 1 of 
SOP AP-3.  More detail on measurements for the TSF LDS sumps is provided in Section 4.  Daily 
inspections will also include documenting flow information from the LCS flow meter.   
 
Daily inspections of the North and South Process Pond’s LDS will be documented on Form AP-3C and 
will include visual inspections of the LDS pipes and pumps.  Measurements will be taken from the LDS 
sumps including water levels and flow volume (if any) to determine if flows are below action leakage 
rates (ALRs).  ALRs tables for the sumps are provided in Appendix A of SOP AP-3.  More detail on 
measurements for the LDS sumps for the Process Ponds is provided in Section 4.   
 
Monthly inspections will include visual inspection of all diversion channels as listed in SOP AP-3.  The 
inspection will be documented in a field log book or equivalent.   
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Quarterly inspections will include visual inspections the South Dam, Process Ponds, and other waste 
retention systems (if any).  Visual inspections will include embankment settlement, embankment slope 
conditions, seepage, and slope protection.  The safety and performance instrumentation will be inspected 
for proper functioning and any indication of unusual performance or distress.  Operation and maintenance 
features of the South Dam, Process Ponds, and other waste retention systems (if any) will be evaluated to 
determine if maintenance features are adequate.  Any postconstruction changes that may affect the safety 
of the facility will be documented as well as any action required.   Water levels will be measured in any 
piezometers.  Movement monuments will be surveyed.   
 
All corrective actions will be documented on the forms provided in AP-3.  Refer to SOP AP-3 for further 
instruction.    
 
3.2.2  Fugitive Dust Control 


3.2.2.1 Regulatory Basis 


Fugitive dust control and monitoring will be conducted in accordance with R313-24-4 and R317-6-6.3(o) 
of the UAC; 10 CFR §40.26(c)(2); and 10 CFR Part 40 Appendix A Criterion 8a. The referenced 
regulations were discussed previously in Section 3.2.1.1.   
 
3.2.2.2 Monitoring  


The procedure for monitoring fugitive dust is provided in SOP AP-5 and summarized in the following 
paragraphs.  Refer to SOP AP-5 and Form AP-3A of SOP AP-3 for detailed instructions.   
 
SOP AP-5 and Form AP-3A of SOP AP-3 are applicable only to the inspection and control of potential 
sources of fugitive dust emissions at the Shootaring Canyon Uranium Mill site, specifically ore 
stockpiles, the TSF, Process Ponds, roads, and construction areas. It is anticipated that the procedures 
listed in the SOP will be revised as required when an air permit is obtained from the State of Utah. It is 
expected that the air permit will address mill operations and not the ore stockpiles or tailings 
impoundment.  
 
Daily inspections are addressed as part of this SOP.  Fugitive dust emanating from ores, roads, tailings, 
and/or construction activities will be among the field inspector’s daily observations.  Results of daily 
inspection will be documented on a Daily Inspection Form (Form AP-3A) and submitted to the General 
Site Foreman for review and subsequent corrective action, if needed.   
 
Dust control measures will also be instituted.  Fugitive emissions from the tailings impoundment will be 
minimized through design and the routine implementation of ponding and spraying. Tailings will be 
discharged as a slurry containing approximately 50 percent solids, into one tailings cell, with the tailings 
discharge locations changed on a regular schedule to maintain wet tailings beaches.  A tailings pool will 
cover a portion of the cell area.  Tailings water will be sprayed on the remainder of the exposed tailings in 
the cell for dust control, if necessary.     
 
Fugitive emissions from roads and other actively worked areas will be controlled by application of water 
or chemical agents as the need arises.  Raw water from water supply well WW1 will be the source for the 
water for dust control.  Proposed chemical dust suppressants are magnesium chloride and ammonium 
lignin sulfonate, or equivalent.   
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3.3 Health Physics Monitoring 


The Health Physics Monitoring Program includes the following: 
 


• Personnel Air Monitoring 
• Radionuclide Air Monitoring 
• Radiation Dose Sampling 
• Radon Progeny Sampling 
• Inspection of Mill and Related Process Features 
• Alpha Radiation Measurement 
• Radiological Monitoring of Equipment and Materials 
• Urinalysis Bioassay 
• Instrument Calibrations 
• Gamma Radiation Monitoring 
• Inspection of Respirators 
• Audits and Trend Analysis 
• Restricted Area Fence and Sign Inspection 
• Monitoring Cleanup of Contaminated Surface Soils 
• Monitoring Cleanup of Contaminated Subsurface Soils 
• Soil Screening Method for Thorium-230 in Soil 
• Radioactive Materials Tracking and Balance 


 
The Health Physics Monitoring Program and regulatory basis for the Shootaring Canyon Uranium Mill 
Site are discussed in the following sections and summarized in Table 3-2.  
 
3.3.1  Personnel Air Monitoring 


3.3.1.1 Regulatory Basis 


Personnel Air Monitoring will be conducted in accordance with Utah Radioactive Materials License UT-
0900480, condition 9.6, and NRC Regulatory Guide 8.25 (NRC, 1992a).  Additional detail for the 
referenced regulations is provided below.  The CRSO mentioned below is the Corporate Radiation Safety 
Officer. 
 
Utah Radioactive Materials License UT-0900480, condition 9.6  
This condition states “Written procedures shall be established for site reclamation, personnel and 
environmental monitoring, and survey instrument calibrations. These procedures shall be reviewed and 
approved in writing by the CRSO before implementation and whenever a change in procedure is 
proposed to ensure that proper radiation protection principles are being applied.  In addition, the CRSO 
shall perform a documented review of all existing site procedures at least annually. An up-to-date copy of 
each written procedure shall be kept by the CRSO”. 
 
NRC Regulatory Guide 8.25 (NRC, 1992a) 
This guide discusses air sampling, including evaluating the need for air sampling, location of air samples, 
demonstration that air sampling is representative of inhaled air, adjustments to derived air concentrations 
(DACs), measuring the volume of air sampled, and evaluation of sampling results. 
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3.3.1.2 Monitoring 


Personnel air monitoring of mine workers will be done using compact, battery-operated personnel air 
samplers, equipped with particulate filters.  Sampling air in workplaces is conducted to evaluate airborne 
radionuclide concentrations and to estimate the internal dose to a given worker from exposure to the 
radionuclides.  Results are also used to determine effectiveness of engineering control measures, identify 
process changes, and assess personal protective equipment requirements.  The frequency of the personnel 
sampling may vary, depending on the DAC (See Section 3.3.2). 
 
Personnel Air Sampling Forms contained in SOP HP-2 will be completed after each monitoring event.   
 
Refer to SOP HP-1 for detailed instruction. 
 
3.3.2  Radionuclide Air Monitoring 


3.3.2.1 Regulatory Basis 


Radionuclide Air Monitoring will be conducted in accordance with Utah Radioactive Materials License 
UT0900480, condition 9.6, and NRC Regulatory Guide 8.25 which were discussed previously in Section 
3.3.1.1.  The Radionuclide Air Monitoring will also be conducted in accordance with 10 CFR 
§20.1502(b) which is discussed below.    
 
10 CFR §20.1502(b)  
This regulations states, “each licensee shall monitor (see §20.1204) the occupational intake of radioactive 
material by and assess the committed effective dose equivalent to:  
 


 (1)  Adults likely to receive, in 1 year, an intake in excess of 10 percent of the applicable 
ALI(s) in table 1, columns 1 and 2, of appendix B to §§20.1001-20.2402;  


 
 (2)  Minors likely to receive, in 1 year, a committed effective dose equivalent in excess of 0.1 


rem (1 mSv); and  
(3)  Declared pregnant women likely to receive, during the entire pregnancy, a committed 


effective dose equivalent in excess of 0.1 rem (1 mSv).”  
 
3.3.2.2 Monitoring 


Radionuclide air monitoring may be conducted both on mine workers and at 20 locations throughout the 
Shootaring mill site (locations denoted in Table 3 of HP-2).   
 
Employees performing similar jobs with similar potential for exposure to airborne radionuclide hazards 
will be grouped accordingly. Air monitoring results for individual employees within a specific group will 
be considered representative of the entire group. The number of groups and monitored individuals within 
the groups will be determined by the CRSO.  
 
Area air samples will be collected using calibrated low-medium volume air samplers (see SOP HP-16 for 
issuing radiation work permits [RWP] and SOP HP-11 for calibrating low-medium volume air samplers).  
The 20 Airborne Radiation Sample Locations are identified in Table 3 of SOP HP-2. 
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The frequency of the sampling may vary, depending on the DAC: 
  
 Monitoring Frequency 
  DAC > 1: Daily personnel monitoring 
  DAC is 0.3 to 1.0: Weekly personnel monitoring 
  DAC is 0.01 to 0.3: Quarterly personnel and area monitoring 


DAC is <0.01: Periodic area monitoring (to demonstrate air concentrations are below 
action levels) 


 
Air Radioparticulate Sampling Data Sheets will be completed after each monitoring event.   
 
Refer to SOP HP-2 for detailed instruction. 
 
3.3.3  Radiation Dose Sampling 


3.3.3.1 Regulatory Basis 


Radiation Dose Sampling will be conducted in accordance with Utah Radioactive Materials License UT-
0900480, condition 9.6; UAC R313-15 (Standards for Protection against Radiation); NRC Regulatory 
Guide 8.34 (NRC, 1992c); NRC Regulatory Guide 8.36 (NRC, 1992d); NRC Regulatory Guide 8.7 
(NRC, 1990); and EPA Federal Guidance Report 11 (EPA, 1988).  Additional detail for the above 
referenced regulations is provided below, excluding Radioactive Materials License UT-0900480, 
condition 9.6, which was discussed in Section 3.3.1.1.     
 
UAC R313-15  
This regulation establishes standards for protection against ionizing radiation resulting from activities 
conducted pursuant to licenses issued by the Executive Secretary.  
 
NRC Regulatory Guide 8.34 (NRC, 1992c) 
This guide provides criteria acceptable to the NRC staff that may be used by licensees to determine when 
monitoring is required (as required by 10 CFR §20.1502), and describes methods acceptable to the NRC 
staff for calculating occupational doses when the intake is known.  This guide discusses monitoring 
criteria, determination of external doses, calculation of committed effective dose equivalent from 
inhalation, calculation of committed effective dose equivalent due to ingestion, determination of organ-
specific committed dose equivalents, doses from intakes through wounds or absorption through skin, and 
recording of individual monitoring results. 
 
NRC Regulatory Guide 8.36 (NRC, 1992d) 
This guide discusses criteria for determining dose to the embryo/fetus, simplified method for determining 
embryo/fetus dose from maternal intakes, and determining gestation-time dependent dose to the 
embryo/fetus using Revision 1 to NUREG/CR-5631 methods. 
 
NRC Regulatory Guide 8.7 (NRC, 1990) 
This guide discusses determination of monitoring requirements and records of monitoring results for 
individuals for whom monitoring is required. 
 
EPA Federal Guidance Report 11 (EPA, 1988) 
This report provides limiting values of radionuclide intake and air concentration for control of 
occupational exposure.  These values are the basis for regulations setting upper bounds on the inhalation 
and ingestion of, and submersion in, radioactive materials in the workplace.  
 







 
 


Shootaring Canyon Draft Compliance Monitoring Plan  9 


3.3.3.2 Monitoring 


Radiation Dose Sampling is used to determine the occupational total effective dose equivalent (TEDE) 
and the organ-specific committed dose equivalent (CDE) for occupational workers at the Shootaring mill 
site.  This procedure applies to all site employees, contractors, and visitors at the Shootaring Canyon 
Uranium Mill site.  
 
External Exposures, including the Deep Dose Equivalent (DDE) to the whole body, the Shallow Dose 
Equivalent to the skin or extremities, and the Eye Dose Equivalent, are to be determined by the use of 
optically stimulated luminescent dosimeters (OSLDs).  When the mill is operational, all full time mill 
employees and contractors will be required to wear a OSLD during the work period. An OSLD will be 
issued on a quarterly basis to personnel required to be monitored. Other types of personal dosimeters may 
be issued to infrequent workers and visitors as needed to document their exposure while on site.  
 
Internal Exposures, including the Committed Effective Dose Equivalent via Inhalation, Organ-Specific 
Committed Dose Equivalent, Doses from Intakes via Ingestion, Wounds, or Absorption through Skin, 
Doses from Soluble Uranium Intakes, will be calculated as well. 
 
R313-15-208 of the Utah Administrative Rules requires licensees to ensure that the dose to an 
embryo/fetus during the entire pregnancy does not exceed 0.5 rem to an occupationally exposed, 
declared-pregnant woman. When a woman declares her pregnancy, Uranium One will likely limit her 
work to areas that will reduce her occupational exposure to ensure compliance with the 0.5-rem 
embryo/fetus limit.  External and Internal doses to the embryo/fetus will be calculated and analyzed 
monthly. 
 
Each employee will generate a Weekly Radiation Time Study Sheet that documents time spent in 
individual mill areas and total employee time per week in each area. Periodic summation (monthly) of the 
time spent in each area and total time on site by year provides the time information to determine 
employee exposures to airborne dust and radon.  Uranium One will generate and maintain individual 
exposure records for each employee that works at the Shootaring mill site and will attempt to obtain past 
exposure histories for new employees.  If an individual has been found to be overexposed, the CRSO will 
draft a letter of explanation to the UDRC within 30 days of the incident. 
 
Refer to SOP HP-3 for detailed instruction. 
 
3.3.4  Radon Progeny Sampling 


3.3.4.1 Regulatory Basis 


Radon progeny sampling will be conducted in accordance with Utah Radioactive Materials License 
UT0900480, condition 9.6; 10 CFR Part 20, App. B; and NRC Regulatory Guide 8.30 (NRC, 2002a).  
Additional detail for the above referenced regulations is provided below, excluding Radioactive Materials 
License UT-0900480, condition 9.6, which was discussed in Section 3.3.1.1.     
 
10 CFR Part 20, App. B. 
This regulation contains tables of “occupational values”, “effluent values”, and “releases to sewers” for 
ALIs and DACs of all radionuclides.  
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NRC Regulatory Guide 8.30 (NRC, 2002a)  
This guide describes occupational health physics (radiation protection) surveys acceptable to the NRC 
licensing staff that an applicant may use for describing surveys in Section 5.5, "Radiation Safety," of 
Regulatory Guide 3.5.  Section 2.3 discusses surveys for radon-222 and its daughters.   
 
3.3.4.2 Monitoring 


Radon sampling is used to estimate airborne radon-222 progeny concentrations in Working Levels (WLs) 
used to evaluate worker exposures.  An estimate of internal dose from radon-222 decay products and 
other licensed materials is required for employees with potential doses above 10 percent of this limit.  A 
personal air sampler and alpha scintillation detector is used for this monitoring. 
 
The frequency of radon progeny sampling is dependent on the measured concentration of radon progeny: 
 
  Concentration > 0.08 WL: Weekly 
  Concentration is 0.03 to 0.08 WL: Monthly 
  Concentration < 0.03 WL: Quarterly 
 
A Radon Progeny Sampling Report will be completed following each monitoring event.   
 
Refer to SOP HP-5 for detailed instruction. 
 
3.3.5  Inspection of Mill  and Related Process Features 


3.3.5.1 Regulatory Basis 


Inspections of mill and related process features will be conducted in accordance with Utah Radioactive 
Materials License UT0900480, condition 9.6, which was previously described in Section 3.3.1.1. 
 
3.3.5.2 Monitoring 


The procedure for monitoring is provided in SOP HP-6.  This procedure identifies some of the items to 
observe and document on inspections of the mill, tailings area, tailings dam, and ore stockpiles.  
 
Visual inspections of the mill should include, but not be limited to, evaluations of: 
 


• Work practices 
• Housekeeping  
• Working conditions (e.g., noise, dust, and temperature) 
• Dispersed radioactive material 
• Leaking or broken process piping or equipment 
• Spills (radioactive materials or chemical) 


 
Visual inspections of the tailings dam and tailings area should include, but not be limited to, evaluations 
of:  
 


• Differential settlement 
• Evidence of erosion (both wind and water) 
• Evidence of dispersed radioactive material  
• Downstream toe water  
• Structural integrity of dams and berms 
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• Existence of uncovered tailings except for newly deposited tailings 
 
Visual inspection of the ore stockpile should include, but not be limited to: 
 


• Locations of uncovered ore except for areas where ore is removed for processing 
• Functioning water supply for sprinklers (except in winter months) 
• Evidence of dispersed radioactive material  


 
A Mill and Related Process Features Form will be completed after each inspection.   
 
Refer to SOP HP-6 for detailed instructions. 
 
3.3.6  Alpha Radiation Measurement 


3.3.6.1 Regulatory Basis 


Alpha particle radiation measurements will be conducted in accordance with Utah Radioactive Materials 
License UT0900480, condition 9.6; and NRC Regulatory Guide 8.30 (NRC, 2002a).  These references 
were described in Sections 3.3.1.1 and 3.3.4.1.  NRC Regulatory Guide 8.30 (NRC, 2002a) is discussed 
below as it relates to alpha particle radiation measurements.   
 
NRC Regulatory Guide 8.30 (NRC, 2002a) 
Section 2.5 of this guide discusses surveys for surface contamination in restricted area, and Section 2.6 
discusses surveys for Contamination of Skin and Personal Clothing.  According to the guide, an alpha 
survey instrument should be available at the exit of the employee change room and at the exit of a 
uranium milling facility. In addition, the licensee should at least quarterly use a calibrated alpha survey 
instrument to perform an unannounced spot survey for alpha contamination on selected yellowcake 
workers leaving the uranium milling facility. 
 
3.3.6.2 Monitoring 


Alpha Radiation Measurements are applicable to alpha surface contamination monitoring of personnel at 
the Shootaring mill site.  The Shootaring Canyon Uranium Mill site operates under Radioactive Materials 
License UT-0900480. This license requires that personnel meet certain release criteria for fixed and 
removable surface radioactivity prior to leaving the site. These release criteria are intended to control the 
spread of radioactive materials offsite and to keep personal exposures to these radioactive materials as 
low as reasonably achievable (ALARA).  
 
In order to monitor personnel, an alpha scaler/rate meter and alpha scintillation probe, or equivalent, will 
be used, and an Alpha Surface (Personnel) Contamination Monitoring Form will be completed after each 
monitoring event.   
 
Refer to SOP HP-7 for detailed instruction. 
 
3.3.7  Radiological Monitoring of Equipment and Materials 


3.3.7.1 Regulatory Basis 


Radiological monitoring of equipment and materials will be conducted in accordance with Utah 
Radioactive Materials License UT-0900480, condition 9.6; NRC Regulatory Guide 8.30 (NRC, 2002a); 
and the guidelines presented in the NRC document titled “Guidelines for Decontamination of Facilities 
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and Equipment Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, 
or Special Nuclear Material” (NRC, 1987). 
 
Utah Radioactive Materials License UT0900480, condition 9.6 is described in Section 3.3.2 of this CMP.  
 
NRC Regulatory Guide 8.30 (NRC, 2002a) 
Section 2.7 of this guide discusses surveys of equipment prior to release to unrestricted areas.  Surface 
contamination surveys should be conducted before potentially contaminated equipment is released to 
unrestricted areas.  The licensee should develop methods to prevent potentially contaminated equipment 
from leaving the restricted area without being monitored. In some cases this is facilitated if parking areas 
for workers and visitors are located outside the restricted area. 
 
NRC Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use 
or Termination of Licenses for Byproduct, Source, or Special Nuclear Material (NRC, 1987). 
 
This document presents guidelines for surface contamination levels for decontaminated equipment.   
 
3.3.7.2 Monitoring 


Processing uranium ore can result in surface contamination of equipment and materials by radioactive 
materials, predominantly in the form of uranium-238 and its decay products.   Radioactive contamination 
of equipment and material can be divided into two general categories: total and removable. Quantification 
of total and removable surface contamination of equipment and materials is necessary to demonstrate 
release criteria are met before releasing any such equipment or materials for unrestricted use. 
 
To begin the equipment and materials monitoring, an Eberline PS-2 scaler, SAC-4, or equivalent and a 
Lucas Cell Counter: Ludlum Models 182, 218, or equivalent will be set up, background and source check 
procedures will be performed prior to the work shift, and a Daily Function Check Form will be 
completed.  Then, after filling out the equipment and materials survey form, a total alpha survey, 
removable alpha survey, and beta/gamma survey will be conducted.  If the average or maximum 
contamination values, the removable contamination values, and the gamma exposure rates are all less than 
the limits on the Equipment and Materials Survey Form, the “release-yes” column on the Equipment and 
Materials Survey Form will be checked and the equipment from the restricted area will be released. 
 
An Equipment and Materials Survey Form and Daily Function Check Form will be completed after each 
monitoring event. 
 
Refer to SOP HP-9 for detailed instruction. 
 
3.3.8  Urinalysis Bioassay 


3.3.8.1 Regulatory Basis 


Urinalysis bioassays will be conducted in accordance with Utah Radioactive Materials License UT-
0900480, condition 9.6; NRC Regulatory Guide 8.22 (NRC, 1988); and NRC Regulatory Guide 8.9 
(NRC, 1993).  Additional detail for the above referenced regulations is provided below, excluding 
Radioactive Materials License UT-0900480, condition 9.6, which was discussed in Section 3.3.1.1.     
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NRC Regulatory Guide 8.22 (NRC,1988)  
This guide discusses working conditions under which bioassays should be performed, types of bioassays, 
frequency, action based on bioassay results, time of specimen collection and availability of results, 
prevention of specimen contamination, quality control, and use of respiratory devices. 
 
NRC Regulatory Guide 8.9 (NRC, 1993)  
This guide describes practical and consistent methods acceptable to the NRC staff for estimating intake of 
radionuclides using bioassay measurements.  This guide contains methods for evaluating bioassay data 
that will result in calculated intakes that are acceptable to the NRC staff for evaluating compliance with 
the occupational dose limits of 10 CFR 20.1202.  Availability of bioassay services, frequency of required 
bioassay measurements (Routine measurements include baseline measurements, periodic measurements, 
and termination measurements), types of measurements, interpretation of bioassay measurements, 
calculating dose from estimates of intake, and recordkeeping are discussed. 
 
3.3.8.2 Monitoring 


Routine urinalysis bioassays are required for all workers who have potential exposures greater than 0.1 
annual limit on intake (ALI), who work in areas where potential exposures to soluble uranium are high, or 
for workers whose work requires respiratory protection.  
 
Baseline bioassays will be performed prior to initial assignments for work within the mill-restricted area. 
The minimum frequency, thereafter, of the routine bioassay will be monthly.  
 
In vivo measurements will be performed to evaluate exposure to the insoluble yellowcake component and 
uranium ore dust. In vivo measurements will be performed when urinalysis or air monitoring results 
indicate a large intake or as part of an accident scenario. 
 
A Urine Bioassay Data Sheet will be completed after each bioassay.   
 
Refer to SOP HP-10 for detailed instruction. 
 
3.3.9  Instrument Calibrations 


3.3.9.1 Regulatory Basis 


Instrument calibrations will be conducted in accordance with instrument instruction manuals and, for 
SOPs HP-12a, HP12b, HP-12c, and HP-13, Utah Radioactive Materials License UT0900480, condition 
9.6 (discussed previously in Section 3.3.1.1).   
 
3.3.9.2 Monitoring 


Instrument calibrations will be conducted using the SOPs described below.  Refer to the specific SOP for 
further instruction.   
 
SOP HP-11 discusses the procedure for the appropriate equipment and materials, methods, and 
recordkeeping requirements for calibrating airflow in low/medium-volume air samplers.  An MSA Lapel 
Air Sampler Calibration Form will be completed after each calibration. 
 
SOP HP-12a discusses the procedure for calibrating scaler/ratemeter radiation detection equipment.  A 
Scaler/Ratemeter Calibration Form will be completed after each calibration. 
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SOP HP-12b discusses the procedure for calibrating and checking alpha scintillation detectors.  An Alpha 
Scintillation Detector Calibration Form and Check Form will be completed after each calibration. 
 
SOP HP-12c discusses the procedure for calibrating and checking GM “pancake” detectors.  A GM 
“Pancake” Detector Calibration Form and Check Form will be completed after each calibration. 
 
SOP HP-13 discusses calibration requirements of secondary calibration equipment and materials.  
Calibration certificates from manufacturers or vendors should be retained on-site. 
 
3.3.10  Gamma Radiation Monitoring 


3.3.10.1 Regulatory Basis 


Gamma radiation monitoring will be conducted in accordance with Utah Radioactive Materials License 
UT0900480, condition 9.6 (discussed previously in Section 3.3.1.1) and 10 CFR §20.1502 (discussed 
below). 
 
10 CFR §20.1502  
This regulation states “each licensee shall monitor occupational exposure to radiation from licensed and 
unlicensed radiation sources under the control of the licensee and shall supply and require the use of 
individual monitoring devices by: (1) Adults likely to receive, in 1 year from sources external to the body, 
a dose in excess of 10 percent of the limits in §20.1201(a), (2) Minors likely to receive, in 1 year, from 
radiation sources external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv), a lens dose 
equivalent in excess of 0.15 rem (1.5 mSv), or a shallow dose equivalent to the skin or to the extremities 
in excess of 0.5 rem (5 mSv); (3) Declared pregnant women likely to receive during the entire pregnancy, 
from radiation sources external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv);2 and (4) 
Individuals entering a high or very high radiation area”.  
 
3.3.10.2 Monitoring 


Employee exposures to gamma radiation are measured using Optically Stimulated Luminescent (OSL) 
dosimeters. Thermoluminescent Dosimeters (TLDs) are used to measure gamma exposure rates at 
environmental monitoring stations located around the mill site. When the mill is on standby and non-
operational, area exposure rate measurements are used to estimate external doses to workers.  
 
When the mill is in operational status, mill personnel are required to wear OSL dosimeters to monitor 
external gamma radiation doses. 
 
Personnel monitoring will be performed using the procedures described in standard operating procedure 
(SOP) HP-3, Radiation Dose Calculations. Environmental monitoring will be conducted at air monitoring 
stations using TLDs.  Area exposure rate monitoring at 20 locations through the Shootaring Mill site 
(listed on the Mill Gamma Survey Report Form in HP-15) will be taken using a calibrated micro-R/hr 
meter 
 
Each employee will generate a Weekly Radiation Time Study Sheet that documents time spent in 
individual mill areas and total employee time per week in each area (As discussed in Section 4.1).  
Additionally, an Environmental Thermoluminescent Dosimeter (TLD) Log will be filled out after 
environmental monitoring, and Gamma Radiation Monitoring Forms will be filled out after area exposure 
rate monitoring.   
 
Refer to SOP HP-15 for detailed instruction. 
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3.3.11  Inspection of Respirators 


3.3.11.1 Regulatory Basis 


Respiratory protection and inspections will be conducted in accordance with NRC Regulatory Guide 8.15 
(NRC, 1998) 
 
NRC Regulatory Guide 8.15 (NRC, 1998)  
This guide includes a discussion of required respiratory protection elements in written procedures, 
assigned protection factors, survey guidelines, personnel responsibilities, equipment handling, usage, 
inventory, and repair, and requirements for respirator users. 
 
3.3.11.2 Monitoring 


Respiratory protection is likely required for employees working in plant areas where airborne radiation 
levels exceed DACs. Respiratory protection is required for all personnel working in the yellowcake 
drying and packaging areas. Respirator use may also be required as part of the safety requirements 
specified in a radiation work permit. 
 
A worker must wear respiratory protection in an area where the airborne radioactive material 
concentrations are unknown or where the work may cause an unknown concentration. The worker must 
wear a respirator until the airborne concentration is lower than an intake of 0.6 percent of the ALI, or 12 
DAC-hours during the hours the worker is present in a week. 
 
Health physics personnel will inspect each mask’s straps, face piece, cartridge mounts, lens, and 
exhalation valve.  Prior to entering the work area, health physics personnel will conduct a visual 
inspection, positive/negative pressure test, and a challenge atmosphere test on all negative pressure half-
mask respirators.  A Quantitative Fit Test Report will be completed after each employee’s fit test.  Also, 
buddies in respirators will periodically inspect their buddy’s respirator for wear, status of cartridges, and 
proper fit during the work.  
 
After work in a particular respirator use area ends, workers will deposit the respirator in a “used 
respirator” receptacle.  The radiation safety staff will collect used respirators and cartridges from the 
receptacles and clean and repair the respirators.  
 
Additionally, all employees who work in the mill, potentially have a need to use a respirator, have agreed 
to use a respirator, and can be medically approved to use a respirator will be given respirator use training. 
 
Refer to SOP HP-18 for detailed instruction. 
 
3.3.12  Audits and Trend Analysis 


3.3.12.1 Regulatory Basis 


Audits and Trend Analysis will be conducted in accordance with Utah Radioactive Materials 
License UT-0900480, condition 9.6 (discussed previously in Section 3.3.1.1) and NRC Regulatory Guide 
8.31 (NRC, 2002b).  NRC Regulatory Guide 8.31 is discussed below.   
 
NRC Regulatory Guide 8.31 (NRC,2002)  
Section 2.3 of this guide discusses “Surveillance: Audits and Inspections”.  The guide recommends daily 
and weekly inspections by the RSO and facility foreman, monthly review of the inspection results, and 
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annual audits of the radiation protection and ALARA program, which should include those items listed 
below. 
 
3.3.12.2 Monitoring 


An annual independent audit of the occupational and environmental monitoring programs as well as 
developing graphs, figures, and other data presentation tools to enable a trend analysis of important 
occupational and environmental monitoring data will be completed.  
 
An audit of the Radiation Protection Program and Environmental Protection Program at the mill is to be 
conducted annually, usually in the spring of the year. A third-party individual, knowledgeable of 
programs at uranium mills, shall conduct the audit.  The audit should include but not be limited to:  
 


• Employee exposure records and potential overexposures 
• Bioassay results 
• Inspection reports 
• Training 
• Safety and Environmental Review Panel recommendations 
• Operating procedures 
• Trends 
• Radiological equipment use, maintenance, and calibration status 


 
Trends are to be assessed annually by the CRSO. Periodic measurements in the Radiation Protection 
Program and in the Environmental Protection Program are to be assessed for:  
 


• Increasing concentrations or levels 
• Decreasing concentrations or levels 
• Seasonal fluctuations or other cyclical trends 
• Unusual patterns that may be related to changes in mill operations 


 
The documentation of observed trends should state what trend is observed and the probable cause of the 
trend if known. The trend analyses are to be distributed to the Site Environmental Review Panel (SERP) 
for review. 
 
Refer to SOP HP-19 for detailed instruction. 
 
3.3.13  Restricted Area Fence and Sign Inspection 


3.3.13.1 Regulatory Basis 


Restricted area fence and sign inspections will be conducted in accordance with Utah Radioactive 
Materials License UT0900480, condition 9.6 (discussed previously in Section 3.3.1.1). 
 
3.3.13.2 Monitoring 


Monthly inspections during mill operations (semiannually during interim mill operations) will take place 
throughout the Shootaring Canyon Uranium Mill site, to include inspection the perimeter of the mill 
restricted fence and the associated signs. Items to observe include but are not limited to the following:  
 


• Breaks  
• Sections that might permit the entry of cattle  
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• Missing strands  
• Storm water washouts  
• Faded signs  
• Missing signs on the fence and gate  


 
Fence inspection and repairs will be recorded in a field logbook by stating the condition observed and the 
corrective action taken (if any).   
 
Refer to SOP HP-20 for detailed instruction. 
 
3.3.14  Monitoring Cleanup of Contaminated Surface Soils 


3.3.14.1 Regulatory Basis 


Monitoring cleanup of contaminated surface soils will be conducted in accordance with Utah Radioactive 
Materials License UT0900480, condition 9.6 (discussed previously in Section 3.3.1.1) and NRC 
NUREG/CR-5849 (NRC, 1992b).  NRC NUREG/CR-5849 is discussed below.    
 
NRC NUREG/CR-5849 (NRC, 1992b)  
This regulatory guide describes a process for conducting radiological surveys during decommissioning, to 
demonstrate that residual radioactive material satisfies criteria established by the NRC for termination of 
a license. The Manual describes procedures for design and conduct of surveys as well as methods for 
documenting the survey findings in a final report to the NRC.  
 
3.3.14.2 Monitoring 


Monitoring cleanup of contaminated surface soils will occur via a radiation survey, which will be 
conducted in potentially contaminated areas to identify areas requiring further investigation or cleanup. 
The gamma-ray action level should be used to identify areas requiring verification by soil sampling and 
analysis or cleanup. The excavation-control monitoring procedure and subsequent radiation survey 
procedure should be followed during cleanup to guide the cleanup until it is probable that all areas meet 
the cleanup criteria. At that time, soil samples will be taken in portions of the site to confirm that the 
cleanup meets the criteria 
 
This process is repeated until either the average gamma levels on all 100-m2 grid blocks are less than the 
action level or the grid blocks above the action level have been verified as meeting the criteria by soil 
sampling and analysis.  
 
In order to analyze the data gathered during monitoring, data management by a computer application such 
as ArcView geographic information system (GIS) will be applied if the size of the cleanup warrants.  
Otherwise, the equivalent procedure will be done manually or through the use of less powerful computer 
applications. 
 
Refer to SOP HP-22 for detailed instruction. 
 
3.3.15  Monitoring Cleanup of Contaminated Subsurface Soils 


3.3.15.1 Regulatory Basis 


Monitoring cleanup of contaminated subsurface soils will be conducted in accordance with Utah 
Radioactive Materials License UT0900480, condition 9.6 (discussed previously in Section 3.3.1.1). 
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3.3.15.2 Monitoring 


Cleanup of contaminated subsurface soils, from deep excavations, will be monitored and the areas 
verified to meet the cleanup criteria. This monitoring applies only to areas where excavations will be 
backfilled with clean soil. In such areas, the cleanup criteria for a mixture of radionuclides is equivalent to 
that which would provide a dose equal to the benchmark dose of 15 picocuries per gram (pCi/g) radium-
226 plus background. If backfill is not required, standard operating procedure (SOP) HP-22 should be 
used.   
 
Each excavation will like be unique in size, depth, and shape; therefore, monitoring during the removal of 
contaminated soil must rely more on professional judgment of the technician. In addition, field sketches 
must be made of the excavation, and locations of verification samples must be noted on the sketch.  
 
For areas where contamination may be found at considerable depth, ground control technicians, using 
Ludlum Model 2221/Model 44-10 sodium iodide detectors, shall conduct radiological surveys and guide 
the excavation effort.  Upon completion of the excavation where preliminary excavation control indicates 
the locale is clean and consistent with the meter action level, a final gamma survey will be performed in 
the excavated area. A hand-drawn sketch of the excavation should be made, and the sampling and 
measurement locations should be noted on the sketch. 
 
Additionally, soil samples taken at each 150-foot interval for linear excavations (trenches).  For 
excavations other than long trenches, a minimum of one five-point composite sample will be taken from 
the excavation floor. If the excavation exceeds 100 m2, take a five-point composite sample will be taken 
for each 100 m2 of floor. The sample points for the composite should be more or less evenly spaced to 
provide adequate representative coverage of the area.  Soil samples will be shipped to the vendor 
laboratory for analysis for radium-226, by EPA Method 903 (radiochemical analysis). Also, 10% of the 
samples will be selected randomly for splitting and additional confirmatory analysis by another vendor 
laboratory. 
 
Refer to SOP HP-23 for detailed instruction. 
 
3.3.16  Soil  Screening Method for Thorium-230 in Soil  


3.3.16.1 Regulatory Basis 


The cleanup of uranium mill tailings sites is normally based on cleanup standards for radium-226.  The 
regulatory basis for cleanup of contaminated surface and subsurface soils was provided in Sections 
3.3.14.1 and 3.3.15.1, respectively.   
 
3.3.16.2 Monitoring 


Real-time gamma-ray measurements can be used to clean up the site, knowing that any thorium will also 
be removed with the gamma-ray emitters. Thorium-230 occurs in high concentrations in certain uranium 
mill solutions and may be a primary contaminant in soils. The intent of this procedure is to screen for 
thorium-230, a pure alpha emitter, in soils that have background levels of gamma-emitting radionuclides. 
 
Ten to 30 soil samples will be taken from an area suspected of being contaminated with thorium-230. The 
area should exhibit background levels of gamma-emitting radionuclides. Assign a unique sample number 
to each sample and maintain the sample number throughout the process.  If the data are to be used also for 
initial characterization, the sample should be representative of the top 15 centimeters (cm) of soil.  Soil 
samples will be processed, and then used to calibrate the gross alpha counter and determine the thorium-
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230 detection efficiency.  Soil samples will also be used to calculate thorium-230 concentrations, errors, 
and minimum detectable activity (MDA) using the efficiency measured during calibration.   
 
A Voltage Plateau Form, Daily Function Check, and Gross Alpha Counting Form will be completed after 
each monitoring event.   
 
Refer to SOP HP-24 for detailed instruction. 
 
3.3.17  Radioactive Materials Tracking and Balance 


3.3.17.1 Regulatory Basis 


Radioactive materials tracking and balance will be conducted in accordance with R313-12-51 of the UAC 
and 10 CFR §40.61. 
 
UAC R313-12-51(1) states, “A licensee or registrant shall maintain records showing the receipt, transfer, 
and disposal of all sources of radiation.” 
 
10 CFR §40.61(a)  states, “Each person who receives source or byproduct material pursuant to a license 
issued pursuant to the regulations in this part shall keep records showing the receipt, transfer, and 
disposal of this source or byproduct material as follows:” see 10 CFR §40.61(a)(1) through (4) for 
requirements. 
 
3.3.17.2 Monitoring 


During normal operations, the Shootaring Canyon Mill Site will receive uranium ore via truck delivery.  It 
is necessary to verify and document the amount of uranium received and shipped, and that may be present 
at the site at a given time.  Calculation of this “material balance” requires understanding of the amount of 
radioactive materials associated with ore that has been accepted and/or is in the milling process prior to 
packaging of yellowcake, yellowcake packages stored on site, minor quantities of uranium discharged 
with tailings and waste liquids, any previously stored or stockpiled materials, and to a lesser extent, air 
emissions.   
 
Routine procedures include the processes to document and verify: 
 


• The receipt of radioactive materials contained in uranium ore or other source material, 
• The amount of yellowcake produced and transferred offsite for commercial or other purposes, 
• The amount of tailings placed in the TSF, and 
• The amount of liquid discharged to the Process Ponds  


 
Upon delivery, uranium ore will be sampled and analyzed for uranium and moisture content.  Yellowcake 
will be sampled and analyzed for uranium content prior to off-site transferal, and a bi-weekly inventory of 
on-site yellowcake containers will be taken. 
 
Liquid samples will be taken at the discharge to process ponds or other bypass points in discharge lines 
from the mill that are directed to the evaporation pond on a semi-annual basis and analyzed for radium 
and thorium.  Additionally, a minimum of two samples will be taken (one for the slimes and one for the 
sands) at the tailings impoundment will be taken semiannually and analyzed for Total Dissolved Solids 
(TDS) and uranium.   
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Also, running totals of the inventory of radioactive materials on site will be maintained, significant 
discrepancies in overall site uranium mass balance will be identified, and corrective measures will be 
initiated.  
 
Data relating to radioactive material inventory will be entered into a mass balance tracking database 
(MBTD) that will be maintained and secured by company Information Technology (IT) personnel under 
the direction of the Corporate Radiation Safety Office.  When populated, the MBTD will be capable of 
being queried for material balance related information, and the radionuclide inventory at the site will be 
determined from reports generated by the MBTD. 
 
The database will be supported by production data, laboratory data, and data from forms, including the 
following: 
 


• Form HP25-1, Uranium Ore Delivery Ticket 
• Form HP25-2, Yellowcake Container Sampling and Tracking 
• Form HP25-3, Yellowcake Purchase Ticket 
• Form HP25-4, Tailings and Tailings Liquids Disposal Samples 


 
Refer to SOP HP-25 for detailed instruction. 
  
3.4 Environmental Monitoring 


The Environmental Monitoring Program includes the following: 
 


• Soil Sampling 
• Vegetation Sampling 
• High-Volume Air Sampler Calibration 
• Meteorology Calibration 
• Environmental Particulates 
• Radon Monitoring 
• Air Stack Particulates 
• Direct Radiation 
• Meteorology 


 
The following sections discuss the Environmental Monitoring Program and regulatory basis for the 
Shootaring Canyon Uranium Mill Site.  These sections are also summarized in Table 5.1 
 
3.4.1  Soil  Sampling 


3.4.1.1 Regulatory Basis 


Soil sampling will be conducted in accordance with Utah Radioactive Materials License UT0900480, 
condition 9.6 (discussed previously in Section 3.3.1.1) using standard industry practices. 
 
3.4.1.2 Monitoring 


Soil samples may be collected at systematic locations on a routine frequency to support preparing 
scheduled environmental reports, or they may be collected at discrete or random locations to assess the 
impacts of unplanned releases, spills, or other contamination events. The analytical requirements placed 
on soil samples depend on the proximity to mill systems and desired reporting radiological, chemical, and 
geochemical characteristics.  
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The CRSO should initiate all soil sampling requests using Form 38, which delineates identification 
numbers associated with all desired samples, sampling intervals and depths, means of sample collection, 
use of samples (standard environmental reporting or special assessment), requested AEL analysis, quality 
control samples and minimum volumes of samples to be collected. A marked sampling map or GPS 
location coordinates should be attached to Form 38. 
 
Samples will be taken as needed, following the procedure described in EP-2, and shipped to an off-site 
laboratory for analysis.   
 
Refer to SOP EP-2 for detailed instruction. 
 
3.4.2  Vegetation Sampling 


3.4.2.1 Regulatory Basis 


Vegetation sampling will be conducted in accordance with Utah Radioactive Materials License 
UT0900480, condition 9.6 (discussed previously in Section 3.3.1.1) using standard industry practices. 
 
3.4.2.2 Monitoring 


As part of the overall Environmental Monitoring Program, it is necessary to collect vegetation samples 
from potential forage and grazing sites near the Shootaring Mill site.  
 
It is important that samples of the most desirable forage vegetation are collected in an area to represent 
what grazing animals would selectively ingest. Grazing grasses, grazing legumes, and non-desirable 
forage are the groups of species potentially present. Availability of these species should be taken into 
account when sampling vegetation by collecting those species most likely to be ingested by grazing 
animals at that time.  
 
Samples may be collected on a routine frequency to support annual environmental reporting or on a 
special basis relating to potential environmental releases of radionuclides from the mill. Samples may be 
held for up to one year prior to analyses by an off-site laboratory.  The vegetation samples will be 
analyzed for natural uranium, thorium-230, radium-226, lead-210, and polonium-210, as well as for any 
additional parameters requested by the CRSO.  
 
A Vegetation Sampling Form will be completed after each sampling event.   
 
Refer to SOP EP-3 for detailed instruction. 
 
3.4.3  High-Volume Air Sampler Calibration 


3.4.3.1 Regulatory Basis 


High-Volume Air Sampler calibration will be conducted in accordance with instrument instruction 
manuals.   
 
3.4.3.2 Monitoring 


Formal calibration, using manufacturer- supplied equipment and correlation data, will be performed prior 
to initial use, after major maintenance involving internal parts, and on at least an annual basis.  
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A High-Volume Air Sampler Calibration Form will be completed after each calibration. 
 
Refer to SOP EP-4 for detailed instruction. 
 
3.4.4  Meteorology Calibration 


3.4.3.1 Regulatory Basis 


Meteorology calibration will be conducted in accordance with manufacturer recommendations.   
 
3.4.3.2 Monitoring 


Accurate calibration of the Climatronics Electronic Weather Station, including wind speed and wind 
direction, should occur every 6 months.  Also, manufacturer manual updates should be incorporated as 
available at calibration.  
 
A Meteorological Station Calibration Data Form will be completed after each calibration. 
 
Refer to SOP EP-5 for detailed instruction 
 
3.4.5  Environmental Particulates 


3.4.5.1 Regulatory Basis 


Air particulate monitoring will be conducted in accordance with NRC Regulatory Guide 4.14 (NRC, 
1980b).  This guide is discussed below.  
 
NRC Regulatory Guide 4.14 (NRC, 1980)  
Table 2 of this identifies the number of samples, locations to sample, sampling method and frequency, 
type of analysis, and frequency of the analysis during operations. 
 
All the environmental air particulate monitoring sites at the Shootaring Canyon Uranium Mill site are 
accessible throughout the year, are served by electric power, and meet the following criteria for air 
particulate monitoring site locations as specified NRC Regulatory Guide 4.14 (NRC, 1980) 
 


1. Locations at or near the site boundaries and sectors that have the highest predicted 
concentrations of airborne particulates, 


2. At the nearest residence(s), 
3. Background location(s). 


 
3.4.5.2 Monitoring 


High Volume Air Samplers (HVASs) may be used to collect air particulate samples for outdoor 
environmental applications or to support occupational airborne exposure analyses.   
 
The typical HVAS application at the Shootaring Mill site is for environmental sampling, with samplers 
maintained in continuously operating condition and protected in weather shelters/enclosures. All HVASs 
will be calibrated in accordance with EP-4 (High-Volume Air Sampler Calibration) prior to field use. 
 
Samples will be taken in five (5) environmental monitoring locations; three (3) samples taken at three site 
boundaries, and in different sectors having the highest predicted concentrations; one (1) at the nearest 
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residence (Ticaboo), and one (1) control location.  Sampling will be continuous, with weekly filter 
changes (or as required by dust loading). 
 
Filters will be provided to the Plateau Analytical Environmental Laboratory (AEL) for counting and 
analyses. As necessary, the AEL will send filters to offsite contract laboratories for other analyses. Filter 
papers will be accumulated for 13 weeks and then sent as a quarterly composite to the laboratory for 
digestion and analyses for natural uranium, thorium-230, radium-226, and lead-210.  
 
A High-Volume Air Sampling Collection Form will be completed after each filter change.   
 
Refer to SOP EP-7 for detailed instruction. 
 
3.4.6  Radon Monitoring  


3.4.6.1 Regulatory Basis 


Radon monitoring will be conducted in accordance with NRC Regulatory Guide 4.14 (NRC, 1980b).  
This guide was discussed in Section 3.4.5.1.    
 
3.4.6.2 Monitoring 


Track-etch radon detectors will be used for radon sampling at the mill site.  Each quarter, radon will be 
sampled during mill operations at the same five (5) environmental monitoring locations as listed in 
Section 3.4.5.2.   
 
Prior to sampling, the sample location, detector serial number, and date of deployment will be recorded 
on the Radon Sample Collection and Reporting Form.   
 
Upon collection approximately 3 months later, complete the collection data on the Radon Sample 
Collection and Reporting Form will be completed, as well as any vendor submittal forms. The detectors 
will be packaged and mailed to Landauer or the comparable vendor. 
 
Refer to SOP EP-8 for detailed instruction and SOP EP-7 for sampling locations. 
 
3.4.7  Air Stack Particulates 


3.4.7.1 Regulatory Basis 


Air particulate monitoring will be conducted in accordance with NRC Regulatory Guide 4.14 (NRC, 
1980b).  This guide was discussed in Section 3.4.5.1.    
 
3.4.7.2 Monitoring 


Quarterly isokinetic samples are collected from the yellowcake stack and semiannual grab samples from 
the ore crusher stack.  The isokinetic sampling procedures are presented in SOP EP-6 and are derived 
from EPA Test Method 5. 
 
3.4.8  Direct Radiation 


3.4.8.1 Regulatory Basis 


Direct radiation monitoring will be conducted in accordance with NRC Regulatory Guide 4.14 (NRC, 
1980b).  This guide was discussed in Section 3.4.5.1.    
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3.4.8.2 Monitoring 


Each quarter, direct radiation will be measured using thermoluminescent dosimeters (TLDs) during mill 
operations at the same five (5) environmental monitoring locations as listed in Section 3.4.5.2 
 
3.4.9  Meteorology 


3.4.9.1 Regulatory Basis 


Meteorological monitoring will be conducted in accordance with standard industry practices.   
 
3.4.9.2 Monitoring 


Meteorological monitoring during operations consists of continuous wind speed and direction 
measurements recorded on strip charts. Digital logging equipment may also be used for meteorological 
monitoring. That information is of value in the unlikely event of a puff-type release from one of the mill 
stacks.  
 
3.5 Reporting Requirements for Operational Monitoring 


Administrative monitoring, excluding BAT monitoring, and health physics and environmental monitoring 
will be summarized on a quarterly basis and reported to the Executive Secretary in Annual Reports and 
shall be submitted in both hard copy and electronic format.  Reports shall be submitted to the Utah 
Department of Environmental Quality, DRC, no later than the 30th day of the month following the 
completed reporting period.  BAT monitoring requirements are discussed in Section 4.0.   
 
Additionally, Uranium One will submit a SERP Action Report to the DRC annually which will include 
descriptions of any changes to the license application, tests, or experiments, including a summary of the 
safety and environmental evaluation.    
 
All operational monitoring reports, excluding BAT monitoring reports, shall be sent to the following 
address: 
 


Utah Department of Environmental Quality 
Division of Radiation Control 


P.O. Box 144810 
Salt Lake City, Utah 84114-4810 


 
3.6 Notifications Requirements for Operational Monitoring 


Notification of any radiological and non-radiological incidents as described in UAC R313-15 and R313-
19 for the Shootaring Canyon Uranium Mill site shall follow SOP AP-4 (Regulatory Notifications).  This 
SOP is summarized in this section for ease of reference.  Please refer to SOP AP-4 for further detail.   
BAT monitoring notifications and contingency requirements are discussed in Section 4.0.  Administrative 
monitoring notifications, excluding BAT monitoring notifications, have been added to the summary 
information from SOP AP-4 and included below.     
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3.6.1  Immediate Notifications 


The following incidents require immediate notification to the Executive Secretary of the UDEQ-DRC at 
801-536-4123: 


 
Incident Notification 


Method 
Any failure in tailings or waste retention systems that result in a release of 
tailings or waste into unrestricted areas, or if any unusual conditions 
(conditions not contemplated in the design of the retention system) that if not 
corrected could lead to failure of the system and result in a release of tailings 
or waste into unrestricted areas.  See SOP AP-3 for examples of such events. 


Telephone 
 


An individual receives or threatened to receive a total effective dose equivalent 
of 25 rem or more. 


Telephone 
 


An individual receives or threatened to receive a lens dose equivalent of 75 
rem or more. 


Telephone 


An individual receives or threatened to receive a shallow dose equivalent of 75 
rem or more. 


Telephone 


An individual receives or threatened to receive a shallow dose equivalent to 
the skin or extremities or a total organ dose equivalent of 250 rad or more. 


Telephone 


The release of radioactive material, inside or outside of a restricted area, so 
that, had an individual been present for 24 hours, the individual could have 
received an intake five times the occupational ALI.* 


Telephone 


Stolen, lost, or missing licensed radioactive material in an aggregate quantity 
equal to or greater than 1000 times the quantity specified in Appendix C of 10 
CFR 20 (i.e. 0.1 Ci for natural uranium) 


Telephone 


Events that prevent immediate protective actions necessary to avoid exposures 
to radiation or radioactive materials that could exceed regulatory limits or 
releases of licensed material that could exceed regulatory limits such as fires, 
explosions, toxic gas releases, etc. 


Telephone 


*This provision does not apply to locations where personnel are not normally stationed during routine 
operations. 


 
For the incidents describe above, verbal reports shall be made by telephone to the Executive Secretary of 
the Utah Division of Radiation Control (801-536-4123) and to the extent that information is available 
shall include: 


• The caller’s name and call back telephone number 


• A description of the event including date and time 


• The exact location of the event 


• The radionuclides, quantities, and chemical and physical form of the licensed material 


• Available personnel radiation exposure data 


This information should be documented on Form AP-4A prior to making the call to the Executive 
Director. 
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3.6.2  24 Hour Notifications 


The following incidents require, at a minimum, notification to the Executive Secretary of the UDEQ-DRC 
within 24 hours of discovery of the event at 801-536-4123: 


 
Incident Notification 


Method 
An individual receives or threatened to receive in a period of 24 hours, a total 
effective dose equivalent of 5 rem or more. 


Telephone 
 


An individual receives or threatened to receive in a period of 24 hours, a lens 
dose equivalent of 15 rem or more. 


Telephone 


An individual receives or threatened to receive in a period of 24 hours, a 
shallow dose equivalent of 50 rem or more. 


Telephone 


The release of radioactive material, inside or outside of a restricted area, so that, 
had an individual been present for 24 hours, the individual could have received 
an intake in excess of one occupational ALI.* 


Telephone 


An unplanned contamination event that requires access to the contamination 
area, by workers or the public, to be restricted for more than 24 hours by 
imposing additional radiological controls or by prohibiting entry into the area. 


Telephone 


An unplanned contamination event that has access to the area restricted for a 
reason other than to allow radionuclides with a half-life of less that 24 hours to 
decay prior to decontamination. 


Telephone 


An unplanned contamination event that involves a quantity of material greater 
than five times the lowest annual limit on intakes specified in Appendix B of  
10 FR 20 for the material (0.1 µCi for Natural Uranium). 


Telephone 


An event in which equipment, is disabled or fails to function as designed when 
the equipment is required by rule or license condition to prevent releases 
exceeding regulatory limits, to prevent exposures to radiation and radioactive 
materials exceeding regulatory limits, or to mitigate the consequences of an 
accident. 


Telephone 


An event in which equipment is disabled or fails to function as designed when 
the equipment is required by rule or license condition to be available and 
operable and no redundant equipment is available and operable to perform the 
required safety function. 


Telephone 


An event that requires unplanned medical treatment at a medical facility of an 
individual with spreadable radioactive contamination on clothing or body. 


Telephone 


An unplanned fire or explosion damaging licensed material or a device, 
container, or equipment containing licensed material when the quantity of 
material involved is greater than five times the lowest annual limit on intake 
specified in appendix B of 10 CFR 20 and the damage effects the integrity of 
the licensed material or its container. 


Telephone 


*This provision does not apply to locations where personnel are not normally stationed during routine 
operations. 
   
For the incidents described above, verbal reports shall be made by telephone to the Executive Secretary of 
the Utah Division of Radiation Control (801-536-4123) and to the extent that information is available 
shall include: 


• The caller’s name and call back telephone number 


• A description of the event including date and time 


• The exact location of the event 
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• The radionuclides, quantities, and chemical and physical form of the licensed material 


• Available personnel radiation exposure data 


This information should be documented on Form AP-4A prior to making the call to the Executive 
Director. 
 
3.6.3  30-day Written Notifications 


A written report shall be submitted to the Executive Secretary of the UDEQ-DRC within 30 days of 
knowledge of the following occurrences: 
 


Occurrence Notification 
Method 


Incidents for which notification is required immediately of within 24 hours. Written Report 
 


Doses in excess of any occupational dose limits for adults, minors or embryo/fetus of 
a declared pregnant woman. 


Written Report 
 


Doses in excess of an individual member of the public. Written Report 
Doses in excess of any applicable limit in the license. Written Report 
Doses in excess of ALARA constraints for air emissions. Written Report 
Levels of radiation or concentrations of radioactive material in a restricted area in 
excess of applicable limits in the license. 


Written Report 


Levels of radiation or concentrations of radioactive material in a unrestricted area in 
excess of ten times the applicable limit set fourth in Rule R313-15 or in the license, 
whether or not involving exposure of any individual in excess public dose limits. 


Written Report 


Levels or radiation or releases of radioactivity in excess of standards in 40 CFR 190, 
or of license conditions related to those standards. 


Written Report 


 
The contents of the report shall include the following information as applicable: 
 


• A description of the event including the probable cause and the manufacturer and model number, 
if applicable, of equipment that failed or malfunctioned 


• The exact location of the event 


• The radionuclides, quantities, and chemical and physical form of the licensed material 


• Date and time of the event 


• Corrective actions taken or planned and results of evaluations or assessments 


• The extent of exposure of individuals to radiation or radioactive materials without identification 
of individuals by name including: 


o Estimates of each individuals dose 


o The levels of radiation and concentrations of radioactive material involved 


o The cause of the elevated exposures, dose rates, or concentrations 


• For occupationally overexposed individuals only, the following information shall be submitted 
and stated in a separate and detachable portion of the report: 


o Name of individual or with respect to the limit for the embryo/fetus the name of the 
declared pregnant woman 
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o Social Security account number 


o Date of birth 
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Table 3-1  Operational Administrative Monitoring Program  
SOP 
No. 


Type of 
Sample 


Sampling Location Sampling Method and 
Frequency 


Test 
Frequency 


Type of 
Measurement 


Required 
Forms 


AP-3 
 
 
 
 
 
 
 


Inspection 
of Tailings 
or Waste 
Retention 
Systems 


South Dam, Divider Berm, Process Pond 
embankments, other waste retention 
systems embankments (if any), tailings 
impoundment, tailings slurry transport 
system, and dust control inspection 
locations (see locations listed under fugitive 
dust control) 


Observation and documentation; 
measure freeboard  


Daily Record observations  
and measurements 
(see SOP for details) 


Form AP-3A 


Tailings Leak Detection and Leachate 
Collection Systems 


Observation and documentation; 
measure water levels in all LDS 
sumps and ensure any flow into 
the sumps is less than the ALR; 
record LCS meter flow data 


Daily Record observations 
and measurements 
(see SOP for details) 


Form AP-3B 
and ALR table 
in SOP AP-3 


Process Ponds Leak Detection Systems Observation and documentation; 
measure water levels in LDS 
sumps and ensure any flow into 
the sumps is less than the ALR 


Daily Record observations 
and measurements 
(see SOP for details) 


Form AP-3C 
and ALR tables 
in Appendix A 
of SOP AP-3 


Diversion channels Observation and documentation  Quarterly 
and after 
significant 
precipitation 
events 


Record observations 
and measurements 
(see SOP for details) 


Document in a 
field log book or 
equivalent 


South Dam and/or waste retention berms, 
including instrumentation and operational 
facilities and features 


Observation and documentation; 
measure water levels in 
piezometers and survey 
movement monuments or attach 
survey by others 


Quarterly Record observations 
and measurements 
(see SOP for details) 


Form AP-3B 


Special Inspection after unusual event Observation and documentation  As needed Record observations 
(see SOP for details) 


Form AP-3A 


Failure in tailings or waste retention 
systems 


Observation and documentation  Immediately Record observations 
(see SOP for details) 


Report 


AP-5 Fugitive 
Dust 
Control 


Shootaring Mill site, specifically ore 
stockpiles, TSF, Process Ponds, roads, and 
construction areas 


Observation and documentation Daily Record observations  Form AP-3A 
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Table 3-2  Operational Health Physics Monitoring Program 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-1 Personnel Air 
Monitoring 


Personnel Personal air sampler See HP-2 Radionuclide air 
conc. 


Personnel Air 
Sampling Form (see 
HP-2) 


HP-2 Radionuclide Air 
monitoring 


Personnel  Personal air sampler Daily, when DAC > 
1 


Radionuclide air 
conc.  


Air Radioparticulate 
Sampling Data Sheet 


Weekly, when DAC 
is 0.3 to 1.0 
Quarterly, when 
DAC is 0.01 to 0.3 


 20 locations throughout site 
(as denoted in Table 3 of HP-
2) 


Med. vol. air sampler Quarterly, when 
DAC is 0.01 to 0.3 


Radionuclide air 
conc. 


Air Radioparticulate 
Sampling Data Sheet 


Periodically, when 
DAC is <0.01 


HP-3 Radiation Dose  Full time mill employee and 
contractor monitoring 


Personal dosimeter  On going (During 
the work period); 
Analyzed Quarterly 


Total Radiation 
Dose Equivalence 


Lost Dosimeter Form 
(if applicable) 


Declared Pregnant worker On going (During 
the work period); 
Analyzed Monthly 


Infrequent Workers/Visitor 
monitoring 


As Needed 


Generation of a Weekly 
Radiation Time Study Sheet  


N/A Weekly N/A Weekly Radiation 
Time Study Sheet 


Periodic summation (monthly) 
of the time spent in each area 
and total time on site by year 
provides the time information 
to determine employee 
exposures to airborne dust and 
radon. 


Monthly  N/A None 
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Table 3-2  Operational Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-5 Radon Progeny Personnel Personal Air Sampler Weekly if > 0.08 
WL  


Rn-222  Radon Progeny 
Sampling Report 


Monthly if 
concentration is 
0.03 – 0.08 WL 


Rn-222  


Quarterly if 
concentration < 0.03 
WL 


Rn-222  


HP-6 Inspection of Mill 
and Related 
Process Features  


Mill, Tailings Dam, Tailings 
Area, Ore Stockpile 


Visual Inspection Routine N/A Mill and Related 
Process Features 
Form 


HP-7 Alpha Radiation 
Measurement  


Personnel Alpha scintillation 
probe/scanner 


When leaving mill 
restricted area 


Alpha 
contamination 


Personnel 
Contamination 
Survey Report Form 


HP-9 Radiological 
Monitoring of 
Equipment and 
Materials 


Equipment and materials on-
site 


Scaler and Detector Daily U-nat, U-235, U-
238, and associated 
decay products 


Daily Function Check 
Form and Equipment 
and Materials Survey 
Form  


HP-10 Urinalysis 
Bioassay 


Mill personnel with potential 
exposures greater than 0.1 ALI 


Urinalysis Monthly U-nat Urine Bioassay Data 
Sheet 


In Vivo Lung 
Count 


Mill personnel In vivo lung measurement When urinalysis or 
air monitoring 
indicates a large 
intake, or as part of 
an accident 


U-nat None 
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Table 3-2  Operational Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-11, 
HP-
12A, 
HP-
12B, 
HP-
12C, 
HP-13 


Instrument 
Calibrations 


N/A  Calibration of all 
instruments in use 


Semiannually or 
manufacturer's 
suggested interval; 
whichever is sooner 


Instrument 
Response 


MSA Lapel Air 
Sampler Calibration 
Form; 
Scaler/Ratemeter 
Calibration Form; 
Alpha Scintillation 
Detector Calibration 
and Check Forms; 
GM “Pancake” 
Detector Calibration 
and Check Forms; 
and Calibration 
certificates from 
manufacturers or 
vendors 


HP-15 Gamma Radiation 
Monitoring 


Air monitoring stations Thermo luminescent 
Dosimeters  


Ongoing (replace 
TLDs Quarterly ) 


Gamma Radiation Environmental 
Thermoluminescent 
Dosimeter (TLD) Log 


On all mill personnel Optically Stimulated 
Luminescent Dosimeters  


See HP-3 Gamma Radiation See HP-3 


20 locations throughout the 
site (See Appendix A in HP-
15) 


Micro-R/hr readings at 
each site 


Quarterly Exposure Rate Mill Gamma Survey 
Report  
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Table 3-2  Operational Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-18 Inspection of 
Respirators 


Respirator masks and related 
equipment 


Inspection of straps, face 
piece, cartridge mounts, 
lens, and exhalation valve 
by health physics personnel  


Before each use N/A None 


Visual inspection and 
positive/negative pressure 
test performed by health 
physics personnel 


Prior to entering the 
work area 


Positive/negative 
pressure test, and a 
challenge 
atmosphere test on 
all negative pressure 
half-mask 
respirators 


Quantitative Fit Test 
Report  


Buddies in respirators 
inspect buddy’s respirator 
for wear, status of 
cartridges, and proper fit 


Periodically during 
work 


N/A None 


HP-19 Audits and Trend 
Analysis 


N/A  Performed by third-party 
individual 


Annually  License compliance 
and workplace 
conditions 


Audit Report  


N/A  Performed by CRSO Annually  Trends Trend Analysis 
Report 


HP-20 Restricted Area 
Fence and Sign 
Inspection 


Perimeter of restricted area 
fence and associated signs 


Visual Inspection Monthly Security and Posting Inspection record in 
field logbook  


HP-22 Monitoring 
Cleanup of 
Contaminated 
Surface Soils 


N/A  Monitoring contaminated 
surface soil cleanup 


As Needed (during 
soil cleanup) 


GPS-based Gamma 
Survey, Soil 
Sampling 


Chain-of-custody 
and/or electronic files 


HP-23 Monitoring 
Cleanup of 
Contaminated 
Subsurface Soils 


N/A  Monitoring contaminated 
subsurface soil cleanup, 
Ludlum Model 
2221/Model 44-10 sodium 
iodide detectors 


As needed (only 
areas where 
excavations will be 
backfilled with 
clean soil) 


Sodium iodide 
detector, Soil 
Sampling 


Chain-of-custody 
and/or hand-drawn 
sketches 
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Table 3-2  Operational Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-24 Soil Screening 
Method for 
Thorium-230 in 
Soil 


N/A  Obtaining representative 
gross alpha soil 
measurements and 
estimating thorium-230 soil 
concentrations 


As needed (during 
soil cleanup) 


Soil Sampling, 
Gross Alpha 
Counter and Scaler 


Voltage Plateau 
Form, Daily Function 
Check, and Gross 
Alpha Counting Form  


HP-25 Radioactive 
Materials 
Tracking and 
Balance 


N/A  Uranium Ore sample taken 
during delivery 


Daily Uranium and 
Moisture Analysis 


None 


N/A  Yellowcake sample taken 
prior to off-site transferral 
 


Daily Uranium Analysis Yellowcake Container 
Sampling and 
Tracking 


N/A  Inventory of all yellowcake 
containers 


Bi-weekly N/A None 


Tailings impoundment A minimum of two 
samples will be taken; one 
for the slimes and one for 
the sands 


Semiannually Radium and 
Thorium Analysis 


Tailings and Tailings 
Liquids Disposal 
Samples 


Discharge to process ponds or 
other bypass points in 
discharge lines from the mill 
that are directed to the 
evaporation pond 


Collect liquid sample(s)  Semiannually Total dissolved 
solids (TDS) and 
uranium analyses  


Tailings and Tailings 
Liquids Disposal 
Samples 


N/A  Running totals of inventory 
of radioactive materials on-
site 


Ongoing N/A Uranium Ore 
Delivery Ticket; 
Yellowcake Purchase 
Ticket; Enter 
sampling results and 
information into 
MBTD 


Notes: 
1.   DAC = Derived Air Concentration 
2. ALI = Annual Intake Limit  
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Table 3-3  Operational Environmental Monitoring Program 
 


SOP 
No. 


Type of Sample Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required Forms 


EP-2 Soil  As needed (Systematic or 
random locations)  


Grab samples (as 
needed) 


As Needed U-nat, Th-230, 
Ra-226  


Form 38, Soil Sampling 
Request Form 


EP-3 Vegetation  Animal grazing areas 
downwind of mill 


Routine and/or special 
basis  


As needed; can hold 
samples for up to 1 year 
before analysis 


Th-230, Ra-226, 
Pb-210 


Vegetation Sampling 
Form 


EP-4 Instrument 
Calibrations 


Environmental Air 
Samplers 


Formal calibrations Prior to initial use, after 
major maintenance 
involving internal parts, 
and at least annually 


Flow rate  High-Volume Air 
Sampler Calibration 
Form 


EP-5 Meteorological 
Calibration 


Electronic Weather Station 
Calibration 


N/A Every 6 Months N/A Meteorological Station 
Calibration Data Form 


EP-7 Environmental 
particulates  


Three site boundaries & in 
different sectors having 
highest predicted 
concentrations 


Continuous; weekly 
filter change or as 
required by dust 
loading  


Quarterly composited  U-nat, Th-230, 
Ra-226, and Pb-
210  


High-Volume Air 
Sampling Collection 
Form 


At nearest residence - 
Ticaboo  


Continuous; weekly 
filter change or as 
required by loading  


Quarterly composited  U-nat, Th-230, 
Ra-226, and Pb-
210  


High-Volume Air 
Sampling Collection 
Form 


Control location  Continuous; weekly 
filter change or as 
required by dust 
loading  


Quarterly composited  U-nat, Th-230, 
Ra-226, Pb-210  


High-Volume Air 
Sampling Collection 
Form 


EP-8 Radon Same 5 locations as EP-7 Continuous Track Etch  Quarterly  Rn-222  Radon Sample 
Collection and 
Reporting Form 


N/A Air stack 
particulates  


1 Ore dump point stack  Semi-annual grab 
sample  


Semiannually  U-nat, Th-230, 
Ra-226, Pb-210 
and flow rate  


None 


1 Yellowcake Dryer and 
packaging stack  


 Isokinetic sample  Quarterly U-nat, Th-230, 
Ra-226, and Pb-
210, and flow rate 


None 


N/A Direct radiation Same 5 locations as EP-7 TLDs Quarterly Gamma None 
N/A Meteorology  Near office Continuously; wind 


speed & direction  
N/A  N/A  None 


Note:  TLD = thermoluminescent dosimeters   
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4.0  BEST AVAILABLE TECHNOLOGY (BAT) MONITORING 


4.1 Regulatory Basis  


Uranium One has chosen to use the Engineering Design Basis as defined by the DRC (Utah DEQ, 2007) 
to meet Best Available Technologies (BAT) requirements.  The liner system and collection sumps have 
been designed to follow the Engineering Design Basis.  A multilayered liner system with a LCS, LDS, 
and compacted clay basal liner will be used for containment and collection of the mill tailings solution in 
the TSF. This same system (without the LCS) will be used for the Process Ponds.  
 
BAT monitoring requirements for the Shootaring Canyon Uranium Mill site during operation include 
monitoring of the LCS and LDS of the TSF and monitoring of the LDS of the Process Ponds.  The 
primary points of compliance for BAT monitoring include the water level of the LCS and flow rates in 
the LDS.  These points of compliance are discussed further below.   
 
4.2 TSF Leachate Collection System 


4.2.1  LCS Description 


The LCS of the TSF consists of 4-inch to 8-inch diameter perforated HDPE pipe encased in 18 inches of 
drainage gravel.  Six inches of filter sand will be placed over the gravel to prevent piping of tailings into 
the drainage gravel.  The LCS will be placed on the floor of the cells.  Due to the steepness of the side 
slopes (2.5H:1V), leachate accumulation on the side slopes should be relatively small, and therefore the 
LCS will not extend up the side slopes of the cells. The minimum spacing between pipes has been 
designed to limit the head on the primary liner to 18 inches or less (the thickness of the gravel drain).  The 
size of the pipe has been designed to carry all of the predicted leachate at half the pipe capacity.  
Additional pipe capacity and flow through the drainage gravel add redundancy in the LCS design.  The 
main leachate collectors will carry leachate to the LCS sump.  The LCS sump will include a 12-inch 
access pipe for a submersible pump and water level monitoring equipment.        
 
4.2.2  BAT Monitoring Requirements for LCS 


The BAT operational head requirement for the LCS is a maximum of 3 feet on the primary HDPE 
geomembrane.  As discussed above, the LCS has been designed for a maximum head of 18 inches.  BAT 
monitoring for the LCS during operations of will include measurements of the water pressure on the 
lowest point of the primary liner of the TSF.   A pressure transducer will be installed in the LCS access 
pipe to continuously monitor the water pressure in the LCS sump.  This data will be used to calculate the 
maximum head on the primary HDPE geomembrane.   This measurement will be made and documented 
on a daily basis.         
 
4.3 TSF Leak Detection System 


4.3.1  LDS Description 


The LDS of the TSF consists of a geonet drain, overlying the secondary composite liner of HDPE 
geomembrane and compacted clay.  The geonet drain is intercepted by 3-inch diameter perforated HDPE 
pipe where necessary to collect solution from the geonet drain.   The LDS for the TSF has been 
subdivided into four subareas by overall site grading, or the use of small berms.  The separation berms 
will be constructed as small (approximately 1 foot high) ridges on top of the compacted clay liner, and 
will be overlain with the full thickness of drainage system. Any leakage from a subarea will report to a 
separate subcell within the LDS sump system.   
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The main collectors of the LDS will carry fluid to separate sumps.  Each sump is constructed as a dual 
sump with separate collection areas for the leak detection discharge and the leachate collection discharge. 
The LDS sump will be divided into 4 separate chambers to collect leakage from the 4 individual drainage 
areas.  Within the composite sump, there are four 12-inch diameter access pipes for submersible pump 
and water level monitoring equipment.        
 
4.3.2  BAT Monitoring Requirements for LDS 


Daily LDS flow rates must be less than the calculated action leakage rate (ALR) for BAT monitoring 
during operations.  The calculated ALR is 130 gal/acre/day.  The ALR of 130 gal/day/acre can be 
converted to a Sump Action Leakage Rate (SALR) by taking the product of the ALR and the area 
contributing to the sump. There are a total of four sumps for tailings cells SD1 through SD4 Table 4-1 
presents the maximum leakage capture area for each sump and the SALR for each sump.  Further detail 
on the ALR calculations is provided in the revised Design Report (Tetra Tech, 2008).    
 


Table 4-1  Sump Action Leakage Rate for All Cells 


Sump Liner Area 
(acre) 


SALR 
(gal/day) (gal/min) 


SD1 7.35 955 0.66 
SD2 5.42 705 0.49 
SD3 6.41 833 0.58 
SD4 11.97 1556 1.08 


 
The LDS sumps will be equipped with a submersible pump, flow meter, and pressure transducer.  The 
pump will be equipped with a pressure sensing transducer.  The pump will automatically go on when the 
water level reaches the minimum water level in the sump corresponding to 6 inches above the lowest 
level on the secondary liner.   The water level information will be collected by an electronic data 
collector.  The LDS will be monitored daily and if any water is present, the SALR will be calculated from 
the water level and total flow over time readings.  The SALR values will be compared with the maximum 
SALR values listed in Table 4-1.   Further detail on LDS monitoring and forms required is provided in 
Section 3.2.1 and SOP AP-3.   
 
4.4 Process Ponds Leak Detection Systems 


4.4.1  LDS Description 


The LDS for each of the Process Ponds consists of a geonet drain, overlying the secondary composite 
liner of HDPE geomembrane and compacted clay.  The geonet drain is intercepted by 3-inch diameter 
perforated HDPE pipe where necessary to collect solution from the geonet drain.   Any leakage from the 
LDS for each Process Pond will report to the Process Pond LDS sump system.  Within the sump, there is 
one 12-inch diameter access pipes for submersible pump and water level monitoring equipment.        
 
4.4.2  BAT Monitoring Requirements for LDS 


Daily LDS flow rates must be less than the calculated action leakage rate (ALR) for BAT monitoring 
during operations.  The calculated ALR for the Process Ponds is provided in the attached Figure 4-1.  
Further detail on the ALR calculations is provided in the Design Report.    
 
The LDS sumps will be equipped with a submersible pump, flow meter, and pressure transducer.  The 
pump will be equipped with a pressure sensing transducer.  The pump will automatically go on when the 
water level reaches the minimum water level in the sump corresponding to 6 inches above the lowest 
level on the secondary liner.   The water level information will be collected by an electronic data 
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collector.  The LDS will be monitored daily and if any water is present, the ALR will be calculated from 
the water level and total flow over time readings.  The ALR values will be compared with the maximum 
SALR values listed in the lookup tables in Appendix A of SOP AP-3.   Further detail on LDS monitoring 
and forms required is provided in Section 3.2.1 and SOP AP-3.   
 
4.5 BAT Reporting Requirements 


Reporting for BAT monitoring of the administrative monitoring for operations will general follow the 
recommendations provided in the original 1999 Groundwater Discharge Permit, Part II.G.2 (DWQ, 
1999).  BAT monitoring will be summarized on a monthly basis and reported to the Executive Secretary 
in Semi-Annual Reports and shall be submitted in both hard copy and electronic format.  Reports shall be 
submitted to the Utah Department of Environmental Quality (UDEQ), DWQ, no later than the 30th day of 
the month following the completed reporting period.  Reports shall be sent to the following address: 
 


Utah Department of Environmental Quality 
Division of Water Quality 


P.O. Box 144810 
Salt Lake City, Utah 84114-4810 


Attention:  Ground Water Protection Section 
 
 
4.6 Notifications and Contingency Plan for BAT Monitoring 


If the SALR is exceeded for any sump, the Mill Manager or designee will be notified immediately (within 
4 hours).  The Mill Manager or designee will notify the CRSO who will notify the Executive Secretary of 
the UDEQ-DWQ within 24 hours of the noncompliance.  Spill Reporting per UCA 19-5-114 of the Utah 
Water Quality Act requires the immediate reporting of any spill that comes into contact with the ground 
surface or ground water that causes pollution or has the potential to cause pollution to waters of the state.  
A follow-up written report is required within five days of the occurrence.  The contents of the report shall 
include the following information as applicable: 
 


• A description of the event including the probable cause and the manufacturer and model number, 
if applicable, of equipment that failed or malfunctioned; 


• The exact location of the event; 


• Date and time or time period of the event; 


• The estimated time period that noncompliance is expected to continue if it has not been corrected; 


• Corrective actions taken or planned and results of evaluations or assessments; and 


• If applicable, an estimation of quantity of material discharged or an estimation of the quantity of 
material released outside containment structures. 


 
Measures required to immediately correct a problem will be discussed with the Executive Secretary, 
implemented upon approval, and documented.        
 
Upon approval from the Executive Secretary, a series of steps will be taken to reduce the rate of discharge 
from the LDS.  If the change in rate of discharge from the leak detection system is fairly abrupt, it may 
indicate a new contact with a liner puncture.  In an area of recent tailings placement or tailings solution 
ponding, the liner will be examined for damage. This may include excavating through recently placed 
tailings or evacuating ponded tailings solution to try to expose the area of the liner where the leak is likely 
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to be located.  If a damaged section of liner is located, the liner will be repaired and tested.  During this 
process, the location of tailings placement will be changed or the tailings placement will be suspended.  If 
the contributing punctures in the primary liner cannot be located, all ponded tailings solution will be 
pumped from the suspect area to an adjacent cell or to the most distant practical location within the cell. If 
the rate of discharge to the leak detection subsequently declines to acceptable levels, restrictions will be 
placed on the moisture content of tailings that can be placed with the area of the cell where the leak 
occurred.  Only reduced moisture tailings will be allowed to be placed in the section of the cell 
contributing to the sump where the allowable leak detection rate was exceeded.  No ponding of solution 
will be allowed within the section of the cell contributing to the leak detection sump. 
 
If steps taken to reduce the discharge from the LDS are unsuccessful in reducing flow rates below ALRs 
for the sumps, then further action will be taken and may include one of the following as recommended by 
the Executive Secretary in the December 28, 1998 DRC/DWQ Statement of Basis: 
 


• isolation of the point of failure and retrofit construction; 
• cell closure should retrofit construction be infeasible; and  
• contaminant transport modeling to demonstrate that groundwater quality will be protected despite 


the BAT failure. 
 


If required by the Executive Secretary, a Source and Contamination Assessment Study Plan will be 
prepared and submitted to the UDEQ-DWQ.   
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5.0  MONITORING DURING CESSATION OF OPERATIONS 


During cessation of operations the mill is on an interim or standby status and no yellowcake is being 
produced for a period of more than 30 days.  The following sections discuss the interim monitoring 
requirements for administrative, health physics, and environmental monitoring. 
 
5.1 Administrative Monitoring 


The Interim Administrative Monitoring Program includes inspections of the tailings or waste retention 
systems and fugitive dust control.  During cessation of operations, the administrative monitoring of the 
facility will be the same as for during operations except all inspections listed to be performed daily will be 
performed monthly.  Table 6-1 summarizes the Interim Administration Monitoring Program.     
 
5.2 Health Physics Monitoring 


The Interim Health Physics Monitoring Program includes the following from the Operational 
Environmental Program with modifications to sampling locations and frequencies: 
 


• Radionuclide Air Monitoring 
• Radon Progeny Sampling 
• Inspection of Mill and Related Process Features 
• Urinalysis Bioassay 
• Instrument Calibrations 
• Inspection of Respirators 
• Audits and Trend Analysis 
• Restricted Area Fence and Sign Inspection 
• Monitoring Cleanup of Contaminated Surface Soils 
• Monitoring Cleanup of Contaminated Subsurface Soils 
• Soil Screening Method for Thorium-230 in Soil 


 
Personnel air monitoring, radionuclide air monitoring, radiation dose, alpha radiation measurement, 
radiological monitoring of equipment and materials, and gamma radiation monitoring are suspended 
during cessation of operations.  Table 5-1 summarizes the Interim Health Physics Monitoring Program.   
 
5.3 Environmental Monitoring 


The Interim Environmental Monitoring Program includes the following from the Operational 
Environmental Monitoring Program: 
 


• High-Volume Air Sampler Calibration 
• Meteorology Calibration 
• Air Stack Particulates 


 
Soil and vegetation sampling, and monitoring of environmental particulates, radon, direct radiation and 
meteorology are suspended during cessation of operations.   Table 6-3 summarizes the Interim 
Environmental Monitoring Program.   
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5.4 Reporting Requirements for Cessation of Operations 


BAT monitoring during cessation of operations will be summarized on a quarterly basis and reported to 
the Executive Secretary in Annual Reports and shall be submitted in both hard copy and electronic 
format.  Reports shall be submitted to the Utah Department of Environmental Quality, Division of Water 
Quality, no later than the 30th day of the month following the completed reporting period.  Reports shall 
be sent to the following address: 
 


Utah Department of Environmental Quality 
Division of Water Quality 


P.O. Box 144810 
Salt Lake City, Utah 84114-4810 


Attention:  Ground Water Protection Section 
 
 
Administrative monitoring, excluding BAT monitoring, and health physics and environmental monitoring  
during cessation of operations will be summarized on a quarterly basis and reported to the Executive 
Secretary in Annual Reports and shall be submitted in both hard copy and electronic format.  Reports 
shall be submitted to the Utah Department of Environmental Quality, DRC, no later than the 30th day of 
the month following the completed reporting period.  Reports shall be sent to the following address: 
 


Utah Department of Environmental Quality 
Division of Radiation Control 


P.O. Box 144810 
Salt Lake City, Utah 84114-4810 


 
 
Uranium One will continue to submit a SERP Action Report to the DRC annually which will include 
descriptions of any changes to the license application, tests, or experiments, including a summary of the 
safety and environmental evaluation.   
 
 
5.5 Notifications Requirements for Cessation of Operations 


Notification requirements for cessation of operations are the same as those listed for operations in Section 
3.6.   
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Table 5-1  Interim Administrative Monitoring Program  
SOP 
No. 


Type of 
Sample 


Sampling Location Sampling Method and 
Frequency 


Test 
Frequency 


Type of Measurement Required Forms 


AP-3 
 
 
 
 
 
 
 


Inspection 
of Tailings 
or Waste 
Retention 
Systems 


South Dam, Divider Berm, Process Pond 
embankments, other waste retention 
systems embankments (if any), tailings 
impoundment, tailings slurry transport 
system, and dust control inspection 
locations (see locations listed under 
fugitive dust control) 


Observation and 
documentation; measure 
freeboard  


Monthly Record observations  
and measurements (see 
SOP for details) 


Form AP-3A 


Tailings Leak Detection and Leachate 
Collection Systems 


Observation and 
documentation; measure water 
levels in all LDS sumps and 
ensure any flow into the 
sumps is less than the ALR; 
record LCS meter flow data 


Monthly Record observations 
and measurements 
(see SOP for details) 


Form AP-3B and 
ALR table in 
SOP AP-3 


Process Ponds Leak Detection Systems Observation and 
documentation; measure water 
levels in LDS sumps and 
ensure any flow into the 
sumps is less than the ALR 


Monthly Record observations 
and measurements 
(see SOP for details) 


Form AP-3C and 
ALR tables in 
Appendix A of 
SOP AP-3 


Diversion channels Observation and 
documentation  


Monthly Record observations 
and measurements 
(see SOP for details) 


Document in a 
field log book or 
equivalent 


South Dam and/or waste retention berms, 
including instrumentation and operational 
facilities and features 


Observation and 
documentation; measure water 
levels in piezometers and 
survey movement monuments 
or attach survey by others 


Quarterly Record observations 
and measurements (see 
SOP for details) 


Form AP-3B 


Special Inspection after unusual event Observation and 
documentation  


As needed Record observations 
(see SOP for details) 


Form AP-3A 


Failure in tailings or waste retention 
systems 


Observation and 
documentation  


Immediately Record observations 
(see SOP for details) 


Report 


AP-5 Fugitive 
Dust 
Control 


Shootaring Mill site, specifically ore 
stockpiles, TSF, Process Ponds, roads, 
and construction areas 


Observation and 
documentation 


Monthly Record observations  Form AP-3A 
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Table 5-2  Interim Health Physics Monitoring Program 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-1 Personnel Air 
Monitoring 


None None None N/A N/A 


HP-2 Radionuclide Air 
monitoring 


Representative workers 
performing maintenance inside 
the 600 area 


Personal air sampler When maintenance 
is performed under 
an RWP 


Radionuclide air 
conc. 


Air Radioparticulate 
Sampling Data Sheet 


HP-3 Radiation Dose  None None None N/A N/A 


HP-5 Radon Progeny Representative workers 
performing maintenance inside 
the 600 area 


Personal air sampler Prior to working in 
the 600 area under a 
RWP 


Rn-222  Radon Progeny 
Sampling Report 


HP-6 Inspection of Mill 
and Related 
Process Features  


Mill, Tailings Dam, Tailings 
Area, Ore Stockpile 


Visual Inspection Quarterly N/A Mill and Related 
Process Features 
Form 


HP-7 Alpha Radiation 
Measurement  


None None None N/A N/A 


HP-9 Radiological 
Monitoring of 
Equipment and 
Materials 


None None None N/A N/A 


HP-10 Urinalysis 
Bioassay 


Mill personnel performing 
maintenance work under RWP 


Urinalysis As required by 
RWP with follow-
up per NRC Reg. 
Guide 8.22 


U-nat Urine Bioassay Data 
Sheet 


In Vivo Lung 
Count 


None None None N/A N/A 
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Table 5-2  Interim Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-11, 
HP-
12A, 
HP-
12B, 
HP-
12C, 
HP-13 


Instrument 
Calibrations 


N/A  Calibration of all 
instruments in use 


Semiannually or 
manufacturer’s 
suggested interval; 
whichever is sooner 


Instrument 
Response 


MSA Lapel Air 
Sampler Calibration 
Form; 
Scaler/Ratemeter 
Calibration Form; 
Alpha Scintillation 
Detector Calibration 
and Check Forms; 
GM “Pancake” 
Detector Calibration 
and Check Forms; 
and Calibration 
certificates from 
manufacturers or 
vendors 


HP-15 Gamma Radiation 
Monitoring 


None None None N/A N/A 


HP-18 Inspection of 
Respirators 


Respirator masks and related 
equipment 


As required by RWP As required by 
RWP 


As required by 
RWP 


As required by RWP 


HP-19 Audits and Trend 
Analysis 


N/A  Performed by third-party 
individual 


Annually  License compliance 
and workplace 
conditions 


Audit Report  


N/A  Performed by CRSO Annually  Trends Trend Analysis 
Report 


HP-20 Restricted Area 
Fence and Sign 
Inspection 


Perimeter of restricted area 
fence and associated signs 


Visual Inspection Semiannually Security and Posting Inspection record in 
field logbook  


HP-22 Monitoring 
Cleanup of 
Contaminated 
Surface Soils 


N/A  Monitoring contaminated 
surface soil cleanup 


As Needed (during 
soil cleanup) 


GPS-based Gamma 
Survey, Soil 
Sampling 


Chain-of-custody 
and/or electronic files 
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Table 5-2  Interim Health Physics Monitoring Program (continued) 
SOP 
No. 


Type of 
Monitoring 


Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required 
Forms/Reporting 


HP-23 Monitoring 
Cleanup of 
Contaminated 
Subsurface Soils 


N/A  Monitoring contaminated 
subsurface soil cleanup, 
Ludlum Model 
2221/Model 44-10 sodium 
iodide detectors 


As needed (only 
areas where 
excavations will be 
backfilled with 
clean soil) 


Sodium iodide 
detector, Soil 
Sampling 


Chain-of-custody 
and/or hand-drawn 
sketches 


HP-24 Soil Screening 
Method for 
Thorium-230 in 
Soil 


N/A  Obtaining representative 
gross alpha soil 
measurements and 
estimating thorium-230 soil 
concentrations 


As needed (during 
soil cleanup) 


Soil Sampling, 
Gross Alpha 
Counter and Scaler 


Voltage Plateau 
Form, Daily Function 
Check, and Gross 
Alpha Counting Form  


HP-25 Radioactive 
Materials 
Tracking and 
Balance 


None None None N/A N/A 


Notes: 
1. RWP = Radiation Work Permit 
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Table 5-3  Interim Environmental Monitoring Program 
SOP 
No. 


Type of Sample Sampling Location Sampling Method and 
Frequency 


Test Frequency Type of 
Measurement 


Required Forms 


EP-2 Soil  None N/A N/A N/A N/A 


EP-3 Vegetation  None N/A N/A N/A N/A 


EP-4 Instrument 
Calibrations 


Environmental Air Samplers Formal calibrations At least annually Flow rate  High-Volume Air 
Sampler Calibration 
Form 


EP-5 Meteorological 
Calibration 


Electronic Weather Station 
Calibration 


N/A Every 6 Months N/A Meteorological 
Station Calibration 
Data Form 


EP-7 Environmental 
particulates  


None N/A N/A N/A N/A 


EP-8 Radon None N/A N/A N/A N/A 


N/A Air stack 
particulates  


1 Downwind of TSF and ore 
stockpiles  


20hrs/quarter Semiannually 
composited 


U-nat and Ra-226 N/A 


N/A Direct radiation None N/A N/A N/A N/A 


N/A Meteorology  None N/A N/A  N/A  N/A 


Note: TLD = thermoluminescent dosimeter  
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6.0  CLOSURE AND POST-CLOSURE MONITORING 


6.1 Closure Monitoring 


Closure monitoring, reporting and notification requirements will be the same as listed for cessation of 
operations in Section 5.0.  Reporting requirements are restated below for ease of reference.   
 
BAT monitoring during closure will be summarized on a quarterly basis and reported to the Executive 
Secretary in Annual Reports and shall be submitted in both hard copy and electronic format.  Reports 
shall be submitted to the Utah Department of Environmental Quality, Division of Water Quality, no later 
than the 30th day of the month following the completed reporting period.   
 
Administrative monitoring, excluding BAT monitoring, and health physics and environmental monitoring  
during closure will be summarized on a quarterly basis and reported to the Executive Secretary in Annual 
Reports and shall be submitted in both hard copy and electronic format.  Reports shall be submitted to the 
Utah Department of Environmental Quality, DRC, no later than the 30th day of the month following the 
completed reporting period.   
 
Uranium One will continue to submit a SERP Action Report to the DRC annually, if necessary, which 
will include descriptions of any changes to the license application, tests, or experiments, including a 
summary of the safety and environmental evaluation.    
.     
 
6.2 Post-Closure Monitoring 


Post-closure monitoring will include quarterly monitoring of the final cover and annual reporting.  
Monitoring of the final cover will be documented in a field book or equivalent and will include visual 
inspection of the cover surface for evidence of settlement and erosion and any other observation.   Final 
cover monitoring results will be documented an annual monitoring report to the DRC.  Groundwater 
monitoring information is provided in the Groundwater Monitoring Plan and is not discussed in this 
report.   
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Figure 4-1 
Action Leakage Rates versus Fluid Depths for the  
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1.0  INTRODUCTION 


 
1.1 Terms of Reference 


This report presents the preliminary partial draft for the updated Reclamation and Decommissioning Plan 
for the current design of the Shootaring Canyon Uranium Mill site in Garfield County, Utah.  This report 
summarizes work completed to date for the Reclamation Plan, as well as conceptual discussion for those 
sections which are still in progress.  This report is meant to provide a summary of the work completed 
and Uranium One Utah, Inc. (Uranium One) will be submitting this Reclamation and Decommissioning 
Plan, when finalized, to the State of Utah Department of Environmental Quality, Division of Radiation 
Control (DRC) to provide a reclamation and decommissioning plan and associated costs for the current 
design for permitting to support the amendment of the present license UT-0900480 from Standby to 
Operational status.  This report has been prepared for Uranium One by Tetra Tech, Inc. (Tetra Tech).   
 
The previous Reclamation and Decommissioning Plan was submitted to the DRC by Plateau Resources, 
Ltd and Hydro-Engineering, LLC  and was titled “Tailing Reclamation and Decommissioning Plan for 
Shootaring Canyon Uranium Project – 2005 Garfield County, Utah” (Hydro-Engineering, LLC, 2005b).  
This submittal amends the plans previously submitted to the DRC and U. S. Nuclear Regulatory 
Commission (NRC) for the Shootaring Canyon Uranium Mill site.  This Reclamation and 
Decommissioning Plan incorporates changes from the previous design, as well as addresses comments 
from DRC provided in Interrogatories Rounds 2, 3, and 4 (URS, 2007, 2008a, 2008b).   
 
1.2 Updated Conditions 


In general, the current design for permitting consists of one 30-acre cell for the tailings storage facility 
(TSF), designated as the South Cell, and two Process Ponds as shown on Figure 1-1.  A proposed ultimate 
design of the TSF was presented in the May 2008 Design Report (Tetra Tech, 2008a) and consisted of a 
double 40-acre cell system, which included a South Cell (39.9 acres) and a North Cell (39.3 acres).  This 
Reclamation Plan addresses the reclamation and decommissioning of the current design for permitting 
and does not include any evaluation of reclamation of a potential ultimate design.   
 
For the current design, the site is estimated to operate for approximately 3.8 to 7.5 years, depending on 
the ore production rate. When the storage capacity of the South Cell has been reached, the TSF will be 
reclaimed for closure of the facility.  In general, closure of the facility will include draining and regrading 
the tailings surface, construction of final surface water diversion structures, mill decommissioning and 
site cleanup, placement of an interim and final cover over the TSF, and reclamation of the South Dam 
downstream face.  The following sections discuss the closure of the facility in more detail.   
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2.0  CURRENT SITE CONDITIONS  


 
2.1 Location and Land Use 


The site is located in a sparsely populated area of Garfield County, southeastern Utah, approximately 48 
miles south of Hanksville, Utah, 13 miles north of Bullfrog Basin Marina, and 2 miles west of Utah State 
Highway 276 (see Figure 2-1). A small town, Ticaboo, is located 2.6 miles south of the site.  A map of 
the site and surrounding area with some of the site features is presented in Figure 2-2. 
 
Previous activities at the site were outlined in Hydro-Engineering (2005b) and Tetra Tech (2008b) and are 
summarized here for reference.  The Shootaring Canyon mill was designed and constructed between 1978 
and 1981.  The mill was originally designed and licensed to process 750 to 1,000 tons/day of ore.  The 
mill operated for 76 days in the spring and summer of 1982, processing approximately 25,000 cubic yards 
of ore.  The ore was processed in an acid leach circuit at an average daily rate of 500 tons per day at 
average ore grade of 0.15 percent U3O8.  Tailings were discharged into the engineered tailings storage 
facility, consisting of an earthen and clay dam constructed across a natural topographic depression.  The 
existing tailings are located above an existing cross valley berm on a clay liner system above the natural 
sandstone in the tailings area. These tailings were discharged into the facility during April through August 
of 1982 (during the 76 days of operation). 
 
Historically, the project area has been used for seasonal livestock grazing and as wildlife habitat.  Human 
use of the project area for other recreational activities has been minimal, due to its isolated location and 
the availability of other more pristine areas in southeastern Utah for human recreational activities. 
 
2.2 Geology and Seismicity 


The geology, hydrogeology, and seismic conditions for the Shootaring Canyon Uranium mill site were 
summarized in the Design Report (Tetra Tech, 2008b) from previous reports (Woodward Clyde 
Consultants, 1978a and Hydro-Engineering, 2005b).  The site specific geology and seismicity information 
provided in the Design Report (Tetra Tech, 2008b) is summarized below for reference.   
 
2.2.1  Geology  


The mill is situated on a low mesa and a small, isolated catchment to the west contains the TSF. A tall 
butte separates the site from Shitamaring Canyon. Drainage from the site is to the southwest into 
Shitamaring Creek. The tributary in which the TSF is located has been called Shootaring Canyon. Local 
relief ranges from 200 to 500 feet. Geologic structure is relatively simple in the immediate area, with the 
various sedimentary formations dipping gently (2 to 3 degrees) to the west.   
 
Sedimentary rocks exposed at the surface are predominantly sandstones of Upper Jurassic age. The high 
buttes and mesas west and north of the site are capped by the Salt Wash Member of the Morrison 
Formation. This fluvial sandstone unit contains the uranium deposits that are mined in the area. Exposed 
cliffs surrounding the buttes and mesas are comprised primarily of the thinly bedded reddish-brown 
siltstones and mudstones of the Summerville Formation, underlain by the generally massive fine grained 
reddish-brown Entrada Sandstone. The Entrada Sandstone is the bedrock underlying the mill and the TSF. 
 
In the vicinity of the site the Entrada Sandstone is approximately 420 feet thick. Cementing agents are 
commonly calcite and ferric iron. The depositional environment is believed to be primarily eolian. Shale 
is also present locally and is evidence of episodes of marginal marine conditions. 
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No major faulting has been observed in the Entrada Sandstone at the site. Limited sets of joints are widely 
spaced, steeply dipping and sealed with calcite and gypsum. Joint trends are northwesterly and 
northeasterly, coinciding with the regional structural pattern. 
 
Beneath the Entrada lies the Carmel Formation, which is a heterogeneous unit approximately 160 feet 
thick composed of sandstone, siltstone, mudstone, limestone and gypsum. In the Shootaring Canyon area, 
the Carmel Formation appears to include substantial layers of shale or mudstone. The Carmel is underlain 
by the Navajo Formation which is approximately 800 feet thick in the vicinity of the site. The base of the 
Navajo is approximately 1,400 feet beneath the surface of the site. 
 
Fault development in the area is associated with the intrusive igneous centers of the Henry Mountains. 
These faults commonly have a northeasterly or northwesterly strike and do not generally extend far from 
the intrusive bodies. Faults are not known to exist within the project area. 
 
2.2.2  Seimicity 


A probabilistic seismic hazard analysis was performed for the Shootaring Canyon Uranium Mill site and 
was presented as Appendix B of the Design Report (Tetra Tech, 2008b).  Results of the analysis 
demonstrated that the peak horizontal ground motion (PGA) for a 10,000 year return period is estimated 
to be 0.18 g. This ground motion is almost entirely (>99 percent) contributed to background events not 
associated with a known Quaternary fault.  Based on this maximum ground acceleration, a pseudostatic 
coefficient of 2/3 the PGA (0.12 g) was used for seismic analyses of the reclaimed TSF. 
 
2.3 Climate and Vegetation 


The climate in the area is classified as arid with an average annual precipitation of approximately 7 
inches.  The majority of the precipitation is in the form of rain.  Average annual snowfall depth is 
approximately 12 inches.  Average annual evaporation for the area is approximately 58 inches.  
Temperatures in the area range from -33 degrees F to 97 degrees F (Lyntek, 2008).  Vegetation at the site 
consists of predominantly sagebrush, greasewood, and shadshale saltbrush (ERG and Tetra Tech, 2008).   
 
2.4 Geohydrology 


The Design Report (Tetra Tech, 2008b) summarized the geohydrology for the site from various reports by 
Hydro-Engineering, LLC (1998, 1999, 2000 and 2005c) and from additional groundwater monitoring data 
presented by Hydro-Engineering, LLC (2001, 2002, and 2005c) and Tetra Tech (2007).  A summary of 
this information is provided below for reference. 
 
The uppermost groundwater in the area of the TSF is in the Entrada Sandstone aquifer with water levels 
approximately 140 feet below ground surface (bgs) below the TSF area.  An additional saturated zone 
appears to be present in the Upper Entrada in limited portions beneath the site and at approximately 50 to 
140 feet bgs.   
 
The groundwater flow direction in the Entrada Aquifer is generally towards the south with a gradient of 
0.01 ft/ft.  The saturated zone of the Upper Entrada is not continuous across the site and appears to be 
present underneath the south central portion of the site with a general flow direction to the south.  Based 
on the cross-sections, the Carmel Formation appears to be present beneath the site at an elevation of 3,900 
to 3,950 ft mean sea level (MSL).  Groundwater in the Entrada Aquifer is present beneath the site at an 
elevation of approximately 4,250 ft MSL.  Based on previous interpretations of the Neutron logs, several 
areas were presumed to be lower permeability sandstone within the Entrada Sandstone.  These areas were 
presented on the cross-sections. 
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2.5 Existing Milling Facility Conditions  


The facilities that exist at the mill site and TSF are illustrated on Figure 2-3. Major site features include 
the mill and associated support buildings.  Several existing ore stockpiles are adjacent to the mill and the 
TSF.   
 
Figure 2-1 shows the TSF, and includes the location of tailings from the 1982 operations, which were 
only discharged upstream of the cross-valley berm.  This figure also shows the east dike and north dike 
which bound the 11e.(2) byproduct material.  
 
The mill building contains the ore grinding and extraction circuits and the yellowcake drying and 
packaging area.  The plant facilities include the laboratory and shop buildings, generator building, 
exterior reagent storage tanks, fuel storage tanks, ore stockpiles, and outside materials storage areas as 
shown in Figure 2-4.  Counter-current decantation (CCD) tanks and reagent tanks are on an exterior 
concrete pad.  During mill operations, ore was stockpiled at the prepared ore pad just north of the mill 
after being weighed on the receiving scale. Ore was sampled prior to entering the mill building. As 
mentioned above, the mill tailings were discharged as a slurry to the TSF west of the mill. 
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3.0  TSF RECLAMATION CRITERIA 


 
3.1 State and Federal Regulatory Criteria 


State and federal regulatory criteria for permitting the site were summarized in Section 3.0 of the Design 
Report (Tetra Tech, 2008b).  In general, this reclamation plan has been prepared according to 10 CFR 
Part 40, Appendix A and Utah regulations (Utah Administrative Code R313-24) and the guidance in the 
NRC Standard Review Plan (NUREG-1620). The goal is to restore lands disturbed by project activities 
(except for the tailings cell(s)) consistent with past and present uses of the area.  It should be noted that 
this area and southern Utah in general, are considered very unproductive with little native plant growth 
due to soil and climate characteristics. The low average annual precipitation of 7 inches, frequent 
droughts, extreme temperatures, high wind erosion, and a loose, and undifferentiated soil profile with 
poor moisture-holding capacity and little organic content are a few of those characteristics. 
 
3.2 Other Design Guidance 


Any additional design guidance will be referenced in this section for the final report.   
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4.0  TSF RECLAMATION PLAN 


4.1 General 


Reclamation of the TSF will be conducted in two phases.  The first phase will consist of drainage of the 
tailings pool, regrading of the tailings surface, placement of an interim cover, and drainage of the tailings 
pore water.  The second phase of reclamation will consist of placement of the final cover after drainage of 
the tailings pore water and primary settlement has occurred.   
 
4.2 Grading  


Prior to the end of operations, the tailings surface is estimated to be as shown on Figure 4-1.  At the end 
of operations, the tailings surface will be regraded with a reclamation slope of 0.5 percent from the west 
to east as shown on Figure 4-2.  Runoff from the tailings surface after cover placement will be into a 
diversion channel along the east edge of the TSF.  The area to the north of the TSF will be regraded to 
promote drainage of the surface water into the diversion channel. Figure 4-3 shows the final cover surface 
and grading and the diversion channel.  Final reclamation cross-sections are shown on Figure 4-4.     
 
The quantities of cut and fill for the tailings surface regrading will be 17,629 cy and 53,781 cy, 
respectively.  The shrinkage of the tailings was estimated as 10 percent.  Accounting for shrinkage, the 
difference between cut and fill is approximately 37,915 cy of fill.  Of this quantity of fill required, 15,866 
cy of fill will be tailings and the remaining will be on-site sands.    
 
The remaining cut and fill quantities for final reclamation are summarized in Table 4-1.   
 


Table 4-1 Summary of Reclamation Cut and Fill Quantities 
Component Cut Volume (cy) Fill Volume (cy) Net Volume (cy) 


South Dam Reclamation 47,858 55,999 8,141 (fill) 


North Area Grading 67,631 220,926 153,295 (fill) 


TSF Cover 850,162 0 850,162 (fill) 


Diversion Channel Grading 415,627 399 415,228 (cut) 


Total Fill Volume   596,370 (fill) 


 
 
The preliminary reclamation quantities show a net fill of approximately 597,000 cy.  Of this quantity of 
fill, approximately 245,000 will consist of the compacted clay liner and the 3-ft pediment layer.  The 
remaining fill will be on-site sand material.   
 
The final grading of the tailings and cover requires further optimization including reducing the curvature 
of the grading contours and design modifications to reduce construction quantities.  Additional 
optimization is required for the diversion channel as discussed in Section 4.12.       
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4.3 Description of Cover  


4.3.1  General 


After tailings regrading, an interim cover will be placed over the tailings.  The interim cover shall include 
a minimum of 40 inches of grading sand to allow for the top surface of the interim cover to be a uniform 
grade as well as provide a firm based for the compaction of the clay liner.   
 
The final cover system will consist of the following layers from top to bottom: 
 


• 4-inch rock mulch cover for erosion protection; 
• 3 feet of rocky soils from local pediment for biointrusion and frost protection; 
• 6.5 feet of sand for frost protection and drainage; 
• 40 mil HDPE geomembrane to minimize the potential for the “bathtub effect”; 
• 1 foot clay layer to minimize infiltration and emanation of radon gas; and 
• A minimum of 40 inches of grading sand above the tailings.   


 
A schematic of the cover is illustrated in Figure 4-5.  Analyses for cover design are summarized in the 
following sections. 
   
4.3.2   Laboratory Testing  


Laboratory testing was conducted on the processed tailings, clay from the proposed borrow area, on-site 
sands, and local pediment soils.  The testing performed included water content (gravametric), dry unit 
weight, Atterberg Limits, particle size analyses, specific gravity, consolidation, and capillary moisture 
retention.  Relevant engineering properties for the tailings and pediment soils for the Reclamation Plan 
are summarized in Table 4-2 and the results of the laboratory testing are included in Appendix A.  Results 
of the laboratory testing on the clay and sand soils can be found in the Design Report (Tetra Tech, 2008). 
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Table 4-2 Summary of Laboratory Testing Results used for Analysis 
Tailings 


Parameter Value 
Specific Gravity, G8 2.84 
Atterberg Limits Non-Plastic 
Particle-Sizes (%) 


Gravel 
Sand 
Silt 
Clay 


 
 
56 
39 
5 


Compression Index, Cc 0.1141 
Recompression Index, Cr 0.0084 
Coefficient of Consolidation, Cv (cm2/sec) for Applied 
Pressures of: 


397 psf 
807 psf 
1,636 psf 
3,229 psf 


 
 
0.0116 
0.0460 
0.1313 
0.1877 


Pediment Soils 
Parameter Value 


Atterberg Limits Non-Plastic 
Particle-Sizes (%) 


Gravel 
Sand 
Silt 
Clay 


 
47 
32 
13 
2 


 
 
4.4 Freeze/Thaw Analysis  


The freeze/thaw analysis is provided in Appendix B and the results are summarized in this section.   
 
Depth of frost penetration into the final cover for the proposed TSF was determined using the procedure 
adopted by the U.S. Department of Energy and accepted Nuclear Regulatory Commission (DOE, 1989).  
The depth of freezing into a soil cover (depth of frost penetration) is governed by the local climate, soil 
material and soil moisture content expected during the operational life of the cover. The procedure used 
includes a computational procedure to predict frost depth which was initially proposed by Berggren 
(1943), later improved and codified by Aldrich and Paynter (1953).  Smith and Rager (2002) apply these 
previous studies to determine an adequate thickness of a protective soil layer to protect an underlying 
compacted soil.   
 
Based on results of the freeze/thaw analysis for a 200-year recurrence interval (0.5% probability of 
occurrence in any given year), a maximum frost penetration of 74 inches (6.2 feet) should be assumed for 
final cover design of the TSF.   This depth is computed when the long-term moisture content of the cover 
is 6% by weight. 
 
The clay layer in the multi-layered cover system is 9.83 feet below the surface, which is well below the 
estimated maximum frost penetration depth of 6.2 feet.   
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4.5 Radon Attenuation  


Modeling was performed for the emanation of radon-222 from the top surface of the proposed cover over 
the TSF.  The radon attenuation modeling was updated from the previous reclamation plan (Hydro-
Engineering, 2005). The updated modeling includes the revised cover design, updated information 
regarding the expected ore grade, and cover material and tailings testing conducted in 2008.  The rock 
mulch layer and geomembrane liner were not included in the modeling.   
 
The radon emanation modeling shows that the planned cover system reduces the rate of radon emanation 
to values below the NRC limit of 20 picocuries per square meter per second (pCi/m2-sec) averaged over 
the entire impoundment area.   Detailed discussion and modeling results are provided in Appendix C.    
 
4.6 Infiltration Analysis 


4.6.1  Background 


The evaluation of infiltration through the cover system for the reclaimed TSF was initially conducted by 
Hydro-Engineering (2005b).   These analyses were conducted utilizing the Hydrologic Evaluation of 
Landfill Performance (HELP) computer model (Schroeder and Aziz, 1997). The results indicated a depth 
of infiltration penetration of less than 0.00025 inches.   
 
Infiltration analyses have bee updated based on the modified cover design (see Section 4.3) and to address 
comments by the DRC (URS, 2008a and 2008b).  The evaluation was conducted utilizing the unsaturated 
model VADOSE/W (GEO-SLOPE, 2008). 
 
4.6.2  General 


Analyses were performed to calculate infiltration rates on the surface of the tailings impoundment for use 
in the seepage modeling to evaluate the infiltration at the bottom of the final cover.  The actual boundary 
condition for the surface of the final cover is the climatological conditions.  In order to simulate the 
climatological surface conditions in the SEEP/W model (GEO-SLOPE, 2007), a net flux was determined 
by modeling a representative 1-D column using the VADOSE/W software (GEO-SLOPE, 2007) and then 
applying that net flux as the boundary conditions.   
 
4.6.3  Method of Analysis 


Infiltration analyses were conducted using the computer program VADOSE/W (GEO-SLOPE, 2007).  
VADOSE/W is a finite-element method of analysis that can be used to model movement and distribution 
of pore water within porous materials.  VADOSE/W can model both saturated and unsaturated flow in 
response to atmospheric conditions, making it possible to analyze seepage as a function of time while 
considering infiltration, precipitation, surface water runoff and ponding, plant transpiration and actual 
evaporation based on computed soil water stress conditions.  The physical relationships required for 
rigorous calculation of actual evaporation include fully coupled heat and mass transfer with vapor flow in 
the soil and across the soil-atmosphere continuum. 
 
VADOSE/W was used to analyze infiltration out of the bottom of the final cover.  Transient analysis was 
performed for a model time period of one year.   
 
The one-dimensional form of the model was used to analyze infiltration out of the bottom of the final 
cover. The model profile is shown in Figure 4-6.  To accommodate lateral flow of precipitation on the 
sloped cover surface, runoff was allowed on the ground surface in the model.  Runoff can be handled in a 
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1-D model in VADOSE/W by not allowing surface water to pond on the climate boundary conditions.  
The volume of water that could pond is then represented as runoff.   
 
4.6.4  Parameters Used for Analysis  


Climatic Data 


Daily climate data including precipitation, evaporation, and minimum and maximum temperatures and 
relative humidity, and average wind speed was used for the analyses.  Climate data was obtained from the 
National Oceanic and Atmospheric Administration (NOAA) weather stations for Page, Arizona (Station 
Number 026180) and the Page, Arizona airport (Station Number 723415).   
 
The city of Page, Arizona is approximately 68 miles from the mill site and 130 feet different in elevation 
from the mill site.  This station was chosen due to the relative proximity to the site, the quantity of data 
(51 years), and the availability of relative humidity and evaporation data.  The closest weather station to 
the site is located at Bullfrog Basin, UT (Station Number 421020) which is located approximately 10 
miles from the mill site and is approximately 578 feet different in elevation from the mill site.  The 
average annual precipitation for the Bullfrog weather station is 5.71 inches.  The Bullfrog weather station 
was not chosen for the analyses due to insufficient evaporation and relative humidity data.   
 
Table 4-3 presents the annual precipitation for the Page, Arizona station from 1957 to 2007.  The year 
1973 was chosen to use in the model to represent an average year of precipitation at the mill site.  The 
annual precipitation for 1973 is 5.74 inches which is approximately equal to the average annual 
precipitation at the Bullfrog Basin weather station of 5.71 inches (calculated over a time period of 31 
years).  Figure 4-7 presents a graphical representation of the daily precipitation for 1973.  The daily 
precipitation for 1973 was applied in the model over a 24-hour time period.   
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Table 4-3 Annual Precipitation for Page, AZ Station 026180 


Year Precip. (in) Year Precip. (in) 
1957 1.43 1983 8.45 
1958 5.76 1984 N/A 
1959 6.03 1985 6.38 
1960 5.46 1986 7.35 
1961 7.03 1987 6.98 
1962 5.11 1988 4.34 
1963 6.29 1989 3.29 
1964 4.06 1990 5.7 
1965 9.78 1991 2.81 
1966 5.17 1992 9.74 
1967 5.22 1993 9.46 
1968 3.71 1994 6.13 
1969 6.03 1995 7.58 
1970 4.82 1996 5.02 
1971 3.74 1997 9.9 
1972 8.27 1998 9.27 
1973 5.74 1999 4.78 
1974 4.36 2000 5.78 
1975 5.38 2001 5.67 
1976 4.51 2002 4.03 
1977 3.52 2003 4.61 
1978 11.64 2004 8.39 
1979 8.11 2005 9.09 
1980 8.8 2006 6.77 
1981 9.93 2007 5.49 
1982 7.63 Average 6.53 


Note:  Shading indicates year used as model input.   
 


Soil Properties 


The soil parameters for the materials used in the analyses are summarized in Table 4-4.  The rock mulch 
and HDPE liner were conservatively not included as modeled materials in the infiltration model because 
these materials can have a significant impact with a small variability in the material.    
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Table 4-4 Summary of Soil Parameters for VADOSE/W Model 


Material Type 


Dry 
Density 


(pcf) 


Initial 
Grav. 
Water 


Content 
(%) Porosity 


Coefficient 
of volume 
change, mv 


(sf/lb) 


Hydraulic 
Conductivity, 


Ksat (cm/s) 
Aniso-trophy 
Ratio, Kv/Kh 


Foundation 132.1 25.7 .25 1.0E-09 9.9E-03 1 
Tailings 94.3 54.1 .48 1.0E-09 1.39E-08 1 
Sand Fill 117.9 35.9 .40 1.0E-09 9.9E-03 1 
Sand Fill (2) 117.9 33.8 .40 1.0E-09 9.9E-03 1 


Clay Radon Barrier 105.4 42.8 .42 1.0E-09 1.0E-08 1 
Sand Drainage 
Layer 122.6 32.5 .40 1.0E-09 9.9E-03 1 
Bio-Intrusion Layer 131.1 33.1 .48 1.0E-09 1.0E-05 1 


 
The majority of the parameters were given in the Hydro Engineering (2005b) laboratory testing results 
and Tetra Tech (2008) laboratory testing results.    The remaining parameters were estimated based on 
typical values for the material type and from laboratory results given in Appendix A.   
 
The functions for the soil water characteristic curve (SWCC), hydraulic conductivity, thermal 
conductivity, and volumetric specific heat were all estimated using VADOSE/W (GEO-SLOPE, 2007).  
The SWCCs for the Entrada Sandstone, drain sand, and compacted clay fill were previously estimated by 
VADOSE/W (GEO-SLOPE, 2007) based on soil type in Tetra Tech (2008). The thermal function for 
thermal conductivity was estimated by the Johansen method in VADOSE/W (GEO-SLOPE, 2007) using 
typical values for soil mineral thermal conductivity from VADOSE/W (GEO-SLOPE, 2007) and the 
estimated SWCCs.  The thermal function for volumetric specific heat was estimated by the de Vries 
method in VADOSE/W (GEO-SLOPE, 2007) using typical values from VADOSE/W (GEO-SLOPE, 
2007) for soil mineral specific heat and the estimated SWCCs.   
 
4.6.5  Results of Analysis 


The resulting infiltration rate out of the bottom of the cover for the one case evaluated is 0 inches/year. 
All water from precipitation entering the model is leaving the model as evaporation. The infiltration case 
was used to represent long term conditions and will be used to input into the SEEP/W model for the 
calculation of time rate of consolidation.  Additional cases will be evaluated for the final report and will 
include sensitivity analyses to address DRC comments (URS, 2008a and 2008b).    
 
The water balance for the model was calculated by recommended procedures given in VADOSE/W 
(GEO-SLOPE, 2007).  The water balance error is calculated as the cumulative mesh water balance in 
cubic feet over the model time period divided by the cumulative mesh precipitation in cubic feet over the 
model time period.  A value of less than 5 percent is recommended by VADOSE/W (GEO-SLOPE, 2007) 
for the water balance error. 
  
4.7 Seepage Analysis  


4.7.1  General 


Seepage analysis will be conducted for reclamation conditions to evaluate the drawdown of the tailings 
over time as well as to determine the phreatic surface to use for geotechnical analyses.  Cross-section A-
A’ will be used for the analysis.   
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4.7.2  Method of Analysis 


The seepage analyses will be conducted using the SEEP/W finite element software (GEO-SLOPE, 2007).  
SEEP/W is a widely used commercial software package and can be linked with the SLOPE/W limit 
equilibrium software package described in the next section.  The seepage analyses will be based upon 
average tailings properties and geometries.   
 
The simplified stratigraphic section will be shown in a figure.  Seepage analyses will be performed for 
steady-state conditions with and without infiltration applied, as well as, for transient conditions for a 
designated time period.  The analyses without infiltration on the surface represent the reclamation cover 
conditions with an HDPE liner.  The analyses with infiltration will be conducted for long-term conditions 
assuming degradation of the HDPE liner.   Initial conditions will be estimated by conservatively assuming 
the tailings are saturated to the surface.  The boundary condition on the top surface will be represented as 
a rate based on results of the infiltration analysis for the cases with infiltration.  This boundary condition 
will be represented as an infiltration-with-review surface.  The infiltration-with-review algorithm applies 
the specified level of infiltration to the boundaries unless positive pressures resulted at the boundary 
nodes.  In the case of positive pore pressure at a boundary node, an infiltration of zero is applied.  The 
boundary conditions for the collection system will be represented as a flow equal to zero with review 
boundary.  This allows any seepage into the collection system to be removed from the system.   
 
4.7.3  Material Properties 


Hydraulic conductivity values to be used in the seepage analyses are summarized in Table 4-5.  A 
hydraulic conductivity anisotropy ratio of 1.0 will be used for all materials.  Unsaturated hydraulic 
conductivity functions will be used for materials in the unsaturated zone (above the water table) and 
SWCCs will be determined as discussed in Section 4.6.   
 


Table 4-5 Material Properties for Seepage Analyses 


Soil Type 
k 


cm/s Porosity 
Clay Layer1 1 x 10-7 0.42 
Entrada Sandstone2 0.01 0.25 
Natural Sands2 0.01 0.40 
Compacted Sand Fill2 
(On-site sands and excavated 
Entrada Sandstone) 0.01 0.40 
Unconsolidated tailings(3) 5 x 10-5 0.48 


1 Required minimum permeability for BAT design 
2 Typical permeability for Entrada Sandstone ranges from 1.7 x 10-4 cm/s to 1.7 cm/s.  


The typical porosity ranges from 20 percent to 29 percent (Utah Division of Water 
Resources, West Colorado River Basin).  The porosity of the natural sands and 
compacted sand fill was assumed to be higher than that of the sandstone. 


3 Typical values from Keshian and Rager (1988) for hydraulically placed uranium 
tailings. 


 
4.7.4  Results of Analysis 


Results will be provided in Appendix E and summarized in this section.  
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4.8 Settlement Analysis  


4.8.1  General 


This section will present the results of the settlement analysis for the TSF.  The settlement of the TSF 
includes settlement due to tailings draindown, consolidation settlement due to loading, and long-term 
(creep) settlement.   
 
The methods and results of the analyses are presented in the following sections.  
 
4.8.2  Method of Analysis 


The settlement of the tailings will be calculated by the following equation:  
 


St  =  Sdd + Sc + Ss 
 
where:  St = total settlement 


 Sdd = settlement due to draindown  
 Sc = consolidation settlement  
 Ss  = long-term (creep) settlement. 


 
The settlement due to draindown will be calculated using the change in pore pressures over the time from 
the transient seepage analyses.  Initial pore pressure conditions will be estimated from the assumed 
phreatic surface and final pore pressures will be taken as the pore pressures at the end of the transient 
seepage analyses.   
 
The consolidation settlement will be calculated using traditional consolidation theory.  The loads on the 
tailings will include random fill as a result of regrading and the loads from the interim cover and final 
cover.   
 
Long-term (creep) settlement takes place at a constant effective stress after essentially all excess pore 
pressures have dissipated.  The long-term settlement will be calculated using the results of laboratory tests 
for processed tailings and traditional secondary settlement theory.  The secondary settlements are based 
on a time equal to the design life of 1,000 years. 
 
4.8.3  Material Properties 


The soil parameters for the materials used in the analyses will be summarized in Table 4-6.  The sources 
for the soil parameters will be listed in the notes for the table.  The parameters will be estimated based on 
typical values for the material type and laboratory testing results.   
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Table 4-6 Material Properties for Settlement Analysis 


Material Type 


Dry 
Density 


(pcf) 
Specific 
Gravity 


Initial 
Grav. 
Water 


Content 
(%) 


Porosity1


1 


Initial 
Void 


Ratio, eo 


Coefficient of 
Consolidation
, cv (cm2/sec) 


Com-
pressio


n 
Index, 


Cc 


Recom-
pression 
Index, 


Cr 
Tailings         
Sand Fill         


Clay Liner         
Frost Protection/ 
Drainage Layer         


Pediment Layer         
 
4.8.4  Results of Analysis 


Results will be provided in Appendix E and summarized in this section.  
 
4.8.5  Limitations of Analysis 


 
4.9 Cracking Potential of Radon Barrier 


4.9.1  General 


Horizontal strain analyses will be conducted to determine if differential settlements will cause cracking of 
the radon barrier and reduce its effectiveness to attenuate radon flux.  Cross sections A-A΄ through D-D΄ 
will be evaluated.  The procedure for determining cracking potential is presented in the following 
sections. 
 
4.9.2  Total Settlement 


The settlements due to cover load, consolidation of the tailings, and long-term creep for cross sections A-
A΄ through D-D΄ will be obtained from the settlement profiles determined by the settlement analyses. 
 
4.9.3  Horizontal Movement Profile 


The horizontal movement at the top of the radon barrier will be calculated based on the following 
Equation 6-1 (Lee and Shen, 1969): 
 


 )
ft
in12(αH


3
2m =  (6-1) 


 
where m = horizontal movement in inches 
 H = thickness of relatively incompressible material (radon barrier overlying the relocated 


contaminated materials (tailings)) 
 α = local slope of the settlement profile (expressed as decimal fraction) which is determined 


graphically 
 
The total settlement and local slope profiles and respective horizontal movement profiles along cross 
sections A-A΄ through D-D΄ will be presented in figures. 
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4.9.4  Horizontal Strain 


The horizontal strain at any given point is the slope of the horizontal movement profile at that point.  This 
slope can be determined graphically.  The horizontal strains along cross sections A-A΄ through D-D΄ will 
be plotted in figures.  The maximum tensile strains along the top of the radon barrier for these cross 
sections will be summarized in Table 4-76. 
 


Table 4-7 Summary of Maximum Tensile Drain for Cross Sections A-A΄ through D-D΄ 
Cross Section Maximum Tensile Strain (%) Corresponding Horizontal Distance (ft) 


A-A΄   
B-B΄   
C-C΄   
D-D΄   


 
4.9.5  Tensile Strain to Cause Cracking 


Morrison-Knudsen Environmental Corporation (1993) presents a method for determining the tensile 
strain required to cause cracking of the radon barrier as a function of the plasticity index (PI) and the 
moisture content of the soil.  The tensile strain at cracking is calculated by Equation 6-2: 
 
 )PI(x003.005.0(%)ε f +=  (6-2) 
 
where εf(%) = tensile strain to cause cracking of the radon barrier 
 PI – plasticity index of radon barrier 
 
The average plasticity index (PI) of the radon barrier material is approximately 50 (Tetra Tech, 2008).  
The tensile strain to cause cracking, based on a PI of 50, is 0.20 percent.  The maximum horizontal tensile 
strains calculated for cross sections A-A΄ through D-D΄ must be less than 0.20 percent so that cover 
cracking will not occur. 
 
Individual spreadsheet calculations of the cracking potential will be provided in Appendix G. 
 
4.10 Slope Stability Analysis 


4.10.1  General 


Geotechnical slope stability analyses will be performed to assess the global stability of the South Dam 
after reclamation.  The stability analyses conducted for reclamation conditions will incorporate the pore 
pressure results from seepage analyses described in the Section 4.7.  The global stability analyses will be 
based upon average tailings properties and provide an indication of the factor of safety against large-scale 
shear failure within the embankment.  They will not reflect the effects of any heterogeneities within the 
impoundment.   
 
4.10.2  Method of Analysis  


Slope stability analyses will be performed using the computer program SLOPE/W (GEO-SLOPE, 2007).  
SLOPE/W solves limit equilibrium slope stability problems by any of the following methods:  (1) 
Ordinary Fellenius, (2) Bishop’s Simplified, (3) Janbu’s Simplified, (4) Spencer, (5) Morgenstern-Price, 
(6) U.S. Army Corps of Engineers, (7) Lowe-Karafiath, and (8) Generalized Limit Equilibrium (GLE).  
The GLE method will be used for the analyses because it satisfies both force equilibrium and moment 
equilibrium criteria.  
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Section A-A’ will be used for the analyses.  The simplified stratigraphic section used in the analyses will 
be shown in a figure. 
 
Both static stability and pseudo-static seismic stability analyses will be performed.  As described in 
Section 2.5 of the Design Report (Tetra Tech, 2008b), the probabilistic seismic hazard analysis for the 
Shootaring Canyon site indicates a peak ground acceleration (PGA) of 0.18g for a 10,000 year return 
period, equivalent to a 10 percent chance of exceedance in the 1,000 year design life of the TSF.  A 
horizontal coefficient of 2/3 of the PGA, or 0.12g, will be for pseudostatic analyses. 
 
Slope stability analyses will be performed utilizing circular and sliding block-wedge slope failure modes.  
The critical circular shear surface will be determined by selecting a grid of center points for potential 
failure circles and computing the minimum factor of safety for each point on the grid for various circular 
radii.  The critical circular failure surface is that which results in the minimum computed factor of safety 
against shear failure.  The grid will be adjusted over several iterations to assure the critical failure surface 
was found.  The critical sliding block-wedge failure surface will be determined in a similar manner by 
computing the factor of safety against shear failure for a range of block-wedge surfaces approximated by 
two or three straight lines. 
 
4.10.3  Material Properties 


Soil properties used in the stability analyses will be consistent with those used in the Design Report (Tetra 
Tech, 2008b).  The soil properties used in these stability analyses will be summarized in Table 4-8. 
 


Table 4-8 Material Properties for Slope Stability Analyses 


Soil Type 


Total Unit 
Weight 


Pcf 
Cohesion 


psf 


Friction 
Angle 


deg 
Clay Layer1 122 0 27 
Clay core1 122 0 27 
Sand filter1 125 0 30 
Clayey sand & gravel1 131 0 40 
Toe drain material1 130 0 35 
Entrada Sandstone1 140 1,000 45 
Natural Sands 1162 0 323 


Compacted Sand Fill 
(On-site sands and excavated 
Entrada Sandstone) 


1251 0 323 


Unconsolidated tailings4 100 0 10 


1 Soil strength parameters from Hydro-Engineering, LLC (2005b). 
2 In place density from Tt-TP 29 (Tetra Tech, 2008b). 
3 Conservative reduction of measured phi angle, 39 degrees, from direct shear tests on two 
composite samples of wind blown weathered sandstone, and weathered sandstone, respectively 
(Tetra Tech, 2008b). 
4 Typical values for sand/slimes uranium tailings. 


 
4.10.4    Results of Analysis 


Results will be provided in Appendix F and summarized in this section and in Table 4-9.  
 
The minimum factors of safety to be used for the analysis are 1.5 for long term static conditions and 1.0 
for long term seismic conditions based on NRC (1989).   
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Table 4-9 Summary of Minimum Factors of Safety 


Failure 
Type 


Loading 
Condition 


Factor of Safety 


Circular Static  
 Pseudo-Static  
Sliding Block Wedge Static  
 Pseudo-Static  


 
4.11 Biointrusion  


A biointrusion evaluation of the proposed cover system was conducted by Dr. Jody Waugh of Stoller and 
is included as Appendix I.  Vulnerability of the cover system to biointrusion from plant species is limited 
by thickness of the cover system relative to the rooting depth of planned vegetation.  Biointrusion from 
burrowing vertebrates into the mill tailings is mitigated by the thickness of the cover and random fill 
above the tailings. The minimum 9.83 foot depth of radon barrier and cover exceeds the typical burrowing 
depth of most vertebrates in the region (Waugh, 1997).   
 
4.12 Surface Water Hydrology and Erosion Protection 


The reclaimed TSF will be protected from water and wind erosion through a combination of offsite runoff 
diversion and rock mulch surface facing, discussed separately below. 
 
4.12.1  Offsite Runoff Diversion 


Offsite runoff will be minimized by re-grading the top of the East Bluff/former mill site to drain eastward 
into an adjacent canyon.  Remaining offsite drainage area to the north and east of the TSF will be 
collected in a rock-lined channel, designed for the Probable Maximum Flood, and conveyed along the 
north and east side of the TSF.  The diversion channel will ultimately discharge into a natural drainage to 
the southeast of the TSF (Figure 4-3).  The proposed diversion will have a 15 foot bottom width, 0.3% 
longitudinal slope, and 3:1 sides.  The minimum depth will vary from 10’ to 12’, and the channel will be 
lined with an 18” thick layer of 9” riprap.  Design calculations can be found in Appendix J. 
 
4.12.2  Rock Mulch Cover 


The main TSF cover will be sloped at 0.5%, and will incorporate a top layer of rock mulch, of a median 
diameter of 1.5”.  At the interface between the TSF cover and the west bluff, a 50’ wide strip of 9” riprap 
(identical to that used for channel lining) will provide an erosion-resistant area for redistribution of any 
flow concentrations arriving from the west bluff.  The eastern 5:1 outslope of the TSF cover will also be 
lined with 9” riprap, smoothly transitioning into the channel side slopes.  Design calculations can be 
found in Appendix J. 
 
4.12.3  Outstanding Items 


Further design of long-term erosion protection measures will require additional efforts, to include the 
following: 
 


• Re-grading of the top cover to eliminate contours that are concave to the east, which would cause 
flow concentrations. 


• Coordination of top cover grading with channel grading to provide smooth transitions. 
• Optimization of channel grading to reduce unnecessary cut. 







 
 


Shootaring Preliminary Draft Reclamation and Decommissioning Plan 19 


• Design of energy dissipater and grade control where the reclamation channel transitions to the 
existing drainage swale. 


• Evaluation of rock size transitions (e.g., the top cover small rock mulch should terminate some 
distance short of the hinge point to the 5:1 outslope). 


• Design of level spreaders or energy dissipators for concentrated flows exiting the western bluff 
onto the cover. 


• Evaluation of the potential for rockfall to clog the channel or cause flow concentrations on the 
cover. 


• Evaluation of the sediment transport capacity of the reclamation channel, and likelihood of it 
filling with sediments generated from the upstream watershed. 


• Evaluation of desired oversize of rock mulch and riprap, based on actual borrow source data. 
• Preparation of specifications for rock mulch and riprap. 
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5.0  MILL DECOMMISSIONING AND SITE CLEANUP  


A significant component of the reclamation and decommissioning of the Shootaring Canyon Uranium 
Milling Facility will be decommissioning and cleanup of the mill site. This section summarizes the 
activities for the mill decommissioning plan, which will be included as Appendix K in the final report. 
Preparation of the mill decommissioning plan will include review of the previous reclamation plan by 
Plateau Resources (Hydro-Engineering, 2006).  
 
5.1 Decommissioning Objectives 


The project goals for mill decommissioning are outlined below. 
 


1. Attain an as low as reasonably achievable (ALARA) dose outcome for:  
(a)  workers doing the decommissioning;  
(b)  other on-site personnel; and  
(c)  off-site individuals. 


2. Optimize the effectiveness of the mill decommissioning plan. 
 
The implementation strategy to achieve the goals for mill decommissioning is listed below. 
 


1. Utilize commercially available demolition equipment to minimize exposures by minimizing 
time and keeping personnel from close proximity to actual demolition activities. 


2. Plan the components 
3. Establish a work system 
4. Train the work force 
5. Execute the plan 
6. Monitor execution of the plan through project oversight and quality assurance 
7. Modify and continuously improve the plan. 


 
5.2 Decommissioning Strategy 


The decommissioning strategy for the remaining milling facility consists of the following major elements:  
 


1. documentation of health and safety procedures;  
2. conducting pre-decommissioning activities;  
3. demolition of the above-ground facilities (removal of equipment and dismantling of 


structures); 
4. demolition of below-ground facilities (floor slabs, foundations, and underground utilities); 
5. mill site area soils cleanup;  
6. material disposal in the South Cell; and  
7. regrading and revegetation. 


 
Although different types of equipment will be used to demolish each type of structure or equipment, 
dismantling will proceed in four general stages. The first stage consists of demolition of above-ground 
structures such as piping and tanks, then buildings and enclosed structures. The second stage consists of 
concrete removal (floor slabs and foundations). The third stage consists of removal of underground 
utilities. The fourth stage is excavation and removal of contaminated soils.  
 
The mill decommissioning plan to be provided in the final report will describe these elements as well as 
the requirements prior to demolition and the procedures to be used for specific sections or areas of the 
mill facilities. These elements are summarized below. 
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5.3 Health and Safety Procedures 


The health and safety procedures to be established prior to decommissioning will be consistent with 
Uranium One standard operating procedures (SOPs) and are listed below. 
 


1. General safety and hazard communications 
2. Personal protection requirements 
3. Occupational monitoring requirements 
4. Environmental monitoring requirements 
5. Administrative action levels 
6. Medical emergency procedures 
7. Fire protection 
8. Water and contaminant management 
9. Decontamination procedures for salvageable equipment 
10. Operational issues 
11. Quality assurance provisions 
12. Project management, modification and improvement 
13. Demolition worker training 


 
This information will be documented in the health and safety plan for the site and the SOPs.   
 
5.4 Pre-Demolition Activities 


Pre-decommissioning activities consist of preparing the milling facility area for demolition. These 
activities include removal of remaining process fluids, residual residues, reagents, products, and other 
materials (where feasible) in order to reduce potential personnel exposure and environmental exposure 
and facilitate demolition. Following this procedure, salvageable material will be decontaminated for 
unrestricted use according to MARSSIM criteria using the Data Quality Objectives (DQOs) established in 
the Quality Assurance Project Plan (QAPP) presented in the Design Report (2008).  Figure 5-1 shows the 
probable MARSSIM Class areas for the site at the end of the operating period.  This figure was prepared 
for the ultimate design and will be updated for the current design for the final report.    
 
Following removal of process chemicals and salvageable equipment as described above, several 
hazardous materials and safety surveys will be conducted to allow Uranium One and its selected 
demolition contractor to determine the sequence of dismantling, type of equipment required, experience 
of personnel required, and type of protective equipment required. Special Work Permits will be generated 
for each specific task, outlining the necessary controls and procedures prior to commencement of work. 
Pre-demolition surveys will be conducted in five specific areas: (1) radiological, (2) hazardous materials, 
(3) asbestos, (4) other materials requiring special handling, and (5) worker safety.  
 
5.5 Demolition of Above-Ground Facilities 


This task consists of removal of process and other equipment from the mill buildings and dismantling of 
above-ground portions of structures. All materials and plant equipment from demolition unsuitable for 
unrestricted release will be transported to the South Cell for disposal in a size and shape compatible with 
the transport equipment and disposal methods. This includes contaminated residues from tanks or vessels 
identified for decontamination to release criteria levels.  
 
The strategy for demolition is based on current equipment and procedures for structural demolition and 
which have been used successfully at other uranium mill sites in the western United States. This strategy 
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consists of use of mechanized equipment specially designed for demolition work, minimizing manual 
labor. 
 
Demolition of the existing mill will utilize heavy equipment. This equipment will allow largely remote 
demolition of structures and buildings and loading of debris. Modern demolition equipment will allow 
remote-controlled water sprays to be directed as necessary, will require fewer staff, and will reduce 
occupational exposures. Best management practices for dust control will be implemented for worker 
safety and to minimize the generation and release of fugitive dust.  
 
5.6 Demolition of Below-Ground Facilities 


The below-ground facilities to be removed include concrete floor slabs, foundation, and buried utilities. 
The utilities may include water, electric, gas, and drain lines. These materials will be excavated and 
transported to the South Cell for disposal. Best management practices for dust control will be 
implemented for worker safety and to minimize the generation and release of fugitive dust.    
 
5.7 Soils Cleanup 


Following demolition and disposal of the mill buildings, appurtenant structures, and utilities, remediation 
of contaminated soils will be done by excavation. The purpose of remedial action support surveys 
(excavation control monitoring) is to guide the removal of contaminated material to the point where it is 
highly probable that an area meets the cleanup criteria. Monitoring equipment and action levels developed 
in the calibration studies will be used for excavation control monitoring. A technician will monitor the 
soil after the removal of layers of soil until the instrumentation shows that the levels are below the action 
level.  
 
Gamma surveys will be used to guide the soil remediation efforts. The surveys will identify soil 
contamination that exceeds the cleanup criteria and will be used to guide the cleanup efforts. After 
cleanup, the surveys will be used, in conjunction with surface soil sample analyses, to verify cleanup to 
the site cleanup criteria.  
 
A final gamma survey of the mill site and buffer zone will be performed to verify that cleanup criteria 
have been met across the site. Specific details of the soil cleanup plan including excavation, remedial and 
verification radioactivity surveys, analytical verification soil sampling, and contaminated material 
disposal will be included in the Mill Decommissioning Plan.   
 
5.8 Material Placement 


Equipment and structures having no net salvageable value will be transported to the South Cell for 
permanent disposal. Dismantled equipment and structural materials will be placed in the South Cell for 
disposal according to the procedures listed below: 
 


1. Material will be cut or dismantled into pieces that can be safely lifted or carried with the 
equipment being used. Material will also be cut or dismantled to minimize void spaces after 
disposal. 


2. A backhoe, front-end loader, crawler or equivalent equipment will be utilized to crush or 
compact compressible materials. These materials will be laid out in a staging area or other 
approved area to facilitate crushing or compacting with equipment. 


3. Pipe or conduit with an opening or diameter larger than 12 inches that cannot be crushed will 
be filled with earthen materials prior to disposal. 
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4. Tanks, vessels, and vats will be handled according to the wall material and wall thickness. 
Tanks will be crushed or compacted if possible. Wooden vats will be dismantled. Tanks or 
vessels that cannot be crushed will be dismantled, if feasible. Tanks that cannot be crushed or 
dismantled will be transported to the South Cell, filled with earthen materials and buried. 


5. Mill debris placement will be a minimum distance of 10 feet from the TSF liner.  
 
Contaminated mill site soils will be placed in the South Cell with the disposed equipment and structural 
materials, based on the objectives outlined below: 
 


1. The fill is used to create a working surface above the disposed materials to allow construction 
equipment to travel over and compact the disposed materials, and to protect rubber-tired 
equipment from punctures. 


2. The fill provides an interim cover over the disposed material to minimize exposure of mill 
materials to air and meteoric water. 


3. The fill is used to minimize void spaces within the disposed materials and preclude future 
settlement. The lifts of fill and disposed material will be compacted by multiple passes with 
heavy equipment. 


 
Best management practices for dust control will be implemented for worker safety and to minimize the 
generation and release of fugitive dust.  
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6.0  WATER RESOURCE PROTECTION  


The tailings management plan for the Shootaring Canyon Uranium Mill site has been developed to 
prevent contamination of groundwater underlying the TSF. A multilayered liner system with a leachate 
collection system and leak detection system with a clay basal liner will be used for containment and 
collection of the mill tailings solution in the TSF.   
 
Figure 6-1 presents the locations of wells at the site.  The wells that are completed in the upper portion of 
the Entrada are shown in red while wells that are completed in the middle and lower portions of the 
Entrada sandstone are shown in blue. Additional Upper Entrada wells were drilled on the downgradient 
side of the cross valley berm southeast and northwest of well RM7.  New wells RM18 and RM19 were 
completed in the upper portion of the Entrada aquifer downgradient of the cross valley berm. Well RM20 
was completed adjacent to RM8 also in the upper portion of the Entrada aquifer. The table on Figure 6-1 
presents the information for all of the wells. Further detail on groundwater conditions is provided in 
Section 2.4 and the Design Report (Tetra Tech, 2008).   
 
The groundwater monitoring plan will provide detailed information regarding groundwater monitoring 
and protection.  A summary of the groundwater monitoring plan will be provided in this section after the 
plan is finalized.   
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7.0   ADDITIONAL PLANS AND MONITORING PROGRAMS 


7.1 Additional Plans 


A tailings dewatering plan and settlement monitoring plan will be prepared for the TSF prior to closure.  
The plans will be submitted to the DRC at least one year prior to decommissioning of the site.   
 
7 .1.1  Tailings Dewatering Plan 


A detailed tailings dewatering plan would include the procedures for removal or evaporation of ponded 
water from the tailings surface as well as procedures for removal of extractable pore water from the 
tailings, utilizing the existing dewatering network within the impoundments. The objectives of the 
dewatering procedures are to enhance tailings consolidation and bearing capacity for subsequent cover 
construction. The performance of the tailings drainage system and an initial tailings dewatering plan will 
be presented in Appendix L.   
 
7.1.2  Settlement Monitoring Plan 


Monitoring of tailings surface settlement will be conducted at the end of operations to measure rates and 
locations of settlement prior to construction of the cover system. After construction of the cover system, 
settlement monitoring will be conducted as part of post-closure performance monitoring. A detailed 
settlement monitoring plan will be prepared to outline the procedures and measurement frequency for 
monitoring and submitted for agency review at least one year prior to decommissioning of the site.  A 
preliminary settlement monitoring plan (incorporating these elements) will be presented in Appendix M.  
A preliminary settlement monument grid is shown on Figure 7-1.    
 
 
7.2 Closure and Post-Closure Monitoring 


7.2.1  Closure Monitoring 


Closure monitoring requirements will be the same as for cessation of operations and will include 
operational (denoted administrative in the Compliance Monitoring Plan), health physics and 
environmental monitoring.   
 
Operational monitoring will include inspections of tailings and waste retention systems and fugitive dust 
control.  Inspections of the tailings and waste retention systems will be the same as during operations 
except that daily inspections will be performed monthly.  Monthly inspections will include inspections of 
diversion channels, embankments, tailings impoundment, tailings slurry transport system, leachate and 
leak detection systems for the TSF, and leak detection systems for the Process Ponds.  Quarterly 
inspections will include inspections of the South Dam, Process Pond embankments, all instrumentation, 
and operational facilities and features.  Quarterly inspections will also include evaluation of any 
surveying of settlement monuments and piezometers.     
 
Health physics monitoring will include the following: 
 


• Radionuclide Air Monitoring 
• Radon Progeny Sampling 
• Inspection of Mill and Related Process Features 
• Urinalysis Bioassay 
• Instrument Calibrations 
• Inspection of Respirators 
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• Audits and Trend Analysis 
• Restricted Area Fence and Sign Inspection 
• Monitoring Cleanup of Contaminated Surface Soils 
• Monitoring Cleanup of Contaminated Subsurface Soils 
• Soil Screening Method for Thorium-230 in Soil 


 
Additional detail including sample locations and testing frequency for health physics monitoring during 
closure is provided in the Compliance Monitoring Plan. 
 
Environmental monitoring will include the following: 
 


• High-Volume Air Sampler Calibration 
• Meteorology Calibration 
• Air Stack Particulates 


 
Results of inspections and monitoring will be included in annual monitoring reports.  Additional detail 
including sample locations and testing frequency for monitoring during closure is provided in the 
Compliance Monitoring Plan.  Details on inspection and monitoring procedures are provided in the SOPs 
and summarized in the Compliance Monitoring Plan.   
 
7.2.2  Post-Closure Monitoring 


Post-closure monitoring will include quarterly monitoring of the final cover and annual reporting.  
Monitoring of the final cover will be documented in a field book or equivalent and will include visual 
inspection of the cover surface for evidence of settlement and erosion and any other observation.   Final 
cover monitoring results will be documented an annual monitoring report along with the groundwater 
monitoring.  Groundwater monitoring information is provided in the Groundwater Monitoring Plan and is 
not discussed in this report.   
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8.0  RECLAMATION AND DECOMMISSIONING SCHEDULE  


 
The phasing of the reclamation and decommissioning for the mill site is as follows: 
 


Phase I – Reclamation and Decommissioning – Interim Cover 
This phase consists of mill decommissioning, tailings regrading, placement of an interim cover on 
the regraded tailings surface, reclamation of the South Dam to a 5H:1V slope, construction of the 
reclamation diversion channel, monitoring, and preparation of an environmental report and a 
reclamation and decommissioning report.  The duration of this phase is estimated as 36 months 
with mill decommissioning occurring at the start of the time period.  The duration of mill 
decommissioning is estimated as 6 to 12 months.   
 
Phase II – Reclamation and Decommissioning – Final Cover 
This phase consists of placement of a final cover on the TSF after tailings consolidation is 
complete.  Monitoring will continue for the duration of this phase.  An as-built report and final 
environmental report will be completed at the end of the final cover construction.  The duration of 
this phase is estimated as 36 months with construction lasting a maximum of 24 months.  Reports 
will be prepared after construction is completed.   
 
Phase III– Post-Closure Monitoring 
Post-closure monitoring will included groundwater and cover monitoring.  Annual monitoring 
reports will continue for the duration of post-closure monitoring.  The estimated time period for 
post-closure monitoring is 48 months.   


 
Radiation safety and monitoring programs shall continue throughout the decommissioning and tailings 
reclamation process. Weather delays could result in a longer period of time between the start and finish of 
the reclamation. Also, laboratory and completion reports with regulatory review and approval could also 
require additional time between some reclamation tasks.  A more detailed schedule will be provided in the 
final Reclamation and Decommissioning Plan.   
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9.0   RECLAMATION AND DECOMMISSIONING COST ESTIMATE  


A conceptual cost estimate was completed for the reclamation and decommissioning of the mill site.  The 
summary of costs is provided in Table 9-1.  A more detailed cost estimate is provided in Appendix N.  
Quantities are based on the current conceptual design and current mill layout.  Unit costs are based on 
contractor costs provided by Skanska USA and Jackson Excavating and past experience at similar 
uranium mill and tailings impoundment sites.   
 
The final Reclamation and Decommissioning Plan will include detailed information for each cost item 
and will used updated quantities based on the final reclamation design.     
 


Table 9-1 Summary of Reclamation and Decommissioning Costs 
Phase Description Subtasks Subtotal Total 


I Reclamation and 
Decommissioning –  
Interim Cover 


Mill Decommissioning $385,000  
South Cell Interim Cover $1,326,678  
Diversion Channel $4,261,520  
Monitoring $209,890  
Reports  $187,500  
  $6,370,588 


II Reclamation and 
Decommissioning –  
Final Cover 


South Cell Final Cover  $8,662,722   
Monitoring  $195,810   
Reports   $112,500   
  $8,971,032 


III Post-Closure Monitoring   $152,160 
Total Reclamation and Decommissioning Costs $15,493,780  
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FIGURE 4-7
PAGE, AZ 1973 DAILY PRECIPITATION DATA
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Well 
Name


North 
Coord.


East 
Coord.


Total Depth 
(ft-mp)


MP Elevation 
(ft-msl)


 Sreen Interval   
(ft-lsd)


OW1A 57140 63730 300.0 4472.53 200-300
OW1B 57140 63730 798.0 4474.23 648-798
OW2 57094 63667 300.0 4470.70 200-300
OW3 57046 63659 798.0 4470.78 650-798
OW4 57035 63707 570.0 4472.54 435-570
RM1 59307 61827 487.0 4449.20 220-480
RM2* 57731 63040 520.0 4519.76 260-520
RM2R 57924 63142 300.0 4504.86 250-300
RM3* 57193 60647 540.0 4461.32 230-540
RM4* 56472 61099 500.0 4395.50 190-490
RM4R* 56358 61086 160.0 4368.32 110-160
RM5* 56416 61286 440.0 4379.12 150-430
RM6* 56348 61481 460.0 4374.57 175-455
RM7 57904 61645 219.5 4395.86 187-217
RM8 57204 61576 79.1 4381.77 57-77
RM9* 56767 61363 82.8 4369.31 62-82
RM10* 56286 61272 99.0 4343.57 57-97
RM11* 56594 60769 240.0 4436.14 140-180 (180-240#)
RM12 59477 61791 157.0 4415.95 117-157
RM13* 56648 61996 270.0 4434.81 140-180 (180-270#)
RM14 58419 61368 260.0 4450.84 134-174 (174-260#)
RM15* 56311 61354 460.0 4343.75 379-459
RM16* 56615 60772 296.0 4434.95 246-296
RM17* 56636 61993 290.0 4433.58 240-290
RM18 57833 61851 243.3 4421.56 162-242
RM19 58077 61524 236.3 4409.50 155-235
RM20 57208 61592 212.6 4380.83 131-211
RM21 57843 61851 141.3 4421.64 110-140
RM22 58088 61513 120.8 4410.52 90-120
WW1 57144 63677 870.0 4454.79 635-870#
WW2 56562 63086 1000.0 4471.61 602-1000
T4 58456 61953 20.0 4431.20 12.9-17.9
T5 58371 61891 10.0 4425.00 2.5-7.5
T6 58133 61801 11.7 4429.00 3.8-8.8
PZ1 56598 61022 87.0 4434.51 75-85
PZ2 56580 61327 88.0 4434.74 76-86
PZ3 56564 61575 88.0 4435.34 76-86
PZ4 56271 61383 25.0 4347.17 13-23
PZ5 56301 61275 25.0 4344.79 13-23
PZ6 56332 61167 25.0 4362.50 13-23











 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX A 
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APPENDIX B 
Freeze Thaw Analysis 


 
 
PROBLEM STATEMENT 
 
Depth of frost penetration into the final cover for the proposed Shootaring Canyon Uranium mill tailings 
storage facility (TSF) will be determined using the procedure adopted by the U.S. Department of Energy 
and accepted Nuclear Regulatory Commission (DOE, 1989).  The depth of freezing into a soil cover 
(depth of frost penetration) is governed by the local climate, soil material and soil moisture content 
expected during the operational life of the cover. A computational procedure to predict frost depth was 
initially proposed by Berggren (1943), later improved and codified by Aldrich and Paynter (1953). Smith 
and Rager (2002) apply these previous studies to determine an adequate thickness of a protective soil 
layer to protect an underlying compacted soil. 
  
METHOD OF SOLUTION 
 


• Obtain site-specific climate data for the site from historic records kept by the National Weather 
Service (NWS). 


• Use current cover design proposed by Tetra Tech and soil material properties obtained from 
literature (NAVFAC, 1986) due to the unavailability of site-specific information. The soil cover 
profile is presented in the Data Section. 


• Use the method described in Smith and Rager (2002) to predict the maximum depth of frost 
penetration. This depth will determine the thickness of protective soil overlying the compacted 
clay radon/infiltration barrier. 


  
SOURCES OF FORMULA AND REFERENCES 
 
Aldrich, H.P. and Paynter, H.M., 1953. "Analytical studies of freezing and thawing of soils," First interim 
report, U.S. Army Corps of Engineers, New England Division, Arctic Construction and Frost Effects 
Laboratory (ACFEL) Technical Report 42. 
 
Army and Air Force (1988).  (Departments of the Army and the Air Force).  “Arctic and Subarctic 
Construction Calculation Methods for Determination of Depths of Freeze and Thaw in Soils, First Intern 
Report.”  Army TM 5-852-6, Air Force AFR 88-19, Vol. 6. 
 
Berggren, W.P., 1943. Prediction of Temperature Distribution in Frozen Soils.  Trans. AM. Geophys. 
Union, 3,71-77. 
 
Kersten, M.S., 1949."Laboratory research for the determination of the thermal properties of soils, "Final 
Report, U.S. Army Corps of Engineers, New England Division, Arctic Construction and Frost Effects 
Laboratory (ACFEL) Technical Report 23. 
 
Modified Berggren Formula (MBF), (1968). U.S. Army Cold Regions Research and Engineering 
Laboratory, CRREL Special Report SR 122, Oct. 
 
NAVFAC (1986).  Naval Facilities Engineering Command.  Soil Mechanics Design Manual 7.01.  
Alexandria, VA.  pp 7.1 - 42. 
 
Smith, G. E. and Rager, R. E. (2002).  “Protective Layer Design in Landfill Covers Based on Frost 
Penetration.”  ASCE J. Geotechnical/Geoenvironmental Engineering, 128:9, 794-799. 
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U.S. Department of Energy (U.S. DOE), 1989. Technical Approach Document, Revision II, Uranium Mill 
Tailings Remedial Action Project, UMTRA-DOE/AL 050425.0002, Albuquerque, New Mexico. 
 
DATA 
 


• No NWS station or climate data is available for the Shootaring site.  Therefore nearby NWS 
stations will be used as proxy stations. The nearest National Weather Service stations with 
recorded climate data include: Hanksville, UT, Hite, UT and Hite Ranger Station, UT. Hanksville 
is approximately 46 miles north of the Shootaring site while the Hite stations are approximately 
22 miles to the northeast. The proposed final cover elevation for the Shootaring tailings 
impoundments is 4470. The elevation of the Hanksville Station is 4310’; the former Hite station 
was at an elevation of 3470’; and the Hite Ranger Station is at approximately 4000’. 


 
Climate data is available from: 


 
Western Regional Climate Center 
Desert Research Institute 
University of Nevada, Reno 


 
Climate data from all 3 sites will be reduced following procedures given in Smith and Rager (2002) to 
determine climatic parameters for frost depth penetrations.  Spreadsheets used in data reduction are 
presented in Appendix A. 


 
• Final cover configuration for the TSF was modified by Tetra Tech from the proposed by Hydro-


Engineering design. The cover section from the top down consists of: 
1. 36-inch thick layer of native Pediment material reconstructed in same fashion as the native 


material (Pediment Materials are considered as both a fine-grained and coarse-grained soil for 
analysis), 


2. 78-inch thick layer of a local sand, 
3. geomembrane liner, 
4. 12-inch compacted clay radon/infiltration barrier. 


  
• Placement specifications are unknown at this time, so typical values for compacted soils 


presented in the NAVFAC manual (Table 1, Page 7.2-39) are used and listed in Table A below. 
Long-term water content data are chosen to be identical to water contents used in radon 
attenuation computations. 


 
Table A  Final Soil Cover Compaction Characteristics 


Layer Dry Density
(pcf) 


 
Water Content 
(%gravimetric)


 
Native Pediment Material 125 6 
Sand 120 6 
Geomembrane liner NA NA 
Compacted Clay 100 25 


 
• Insulating affect of the geomembrane is neglected.   
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ASSUMPTIONS 
 


1. Literature sources are reliable and representative sources of the physical phenomena. 
2. A surface correction factor of 0.9 accurately represents field conditions. 


 
CALCULATION 
 


• Step 1   Determine Freeze-Index Parameters 
Climate data consisting of 81 years of at least 95% maximum and minimum daily air 
temperatures were available for the Hanksville, UT NWS station. Hite NWS station and Hite 
Ranger Station NWS station had 8 and 11 years of a minimum 95% daily maximum-minimum 
temperature data for use. The procedure outlined in Smith and Rager (2002) was followed to 
compute the air-freeze index (degree-days), duration of freeze, and mean annual temperature for 
each station and year. Spreadsheets used in data reduction are provided in Appendix A while 
plotted data are included as Appendix B. Temperature data from the Hite NWS station and Hite 
Ranger Station NWS was not measured that produced any climate parameters indicating frost 
penetrations. 


 
• Step 2  Determine Surface Temperature Correction Data 


The daily temperature data used to determine the freeze-index parameters are typically measured 
1.5 m above the ground surface.  However, measured ground temperatures can be greater than air 
temperatures due to the effects of snow cover, net solar radiation, thermal conduction from 
warmer soils below the surface, and convective heat transfer (Smith and Rager, 2002).  The ratio 
of the surface-freeze index to the air-freeze index is related through a factor, N.  Because of the 
complexity and uncertainty between the freeze indices, a conservative estimate for N is 
recommended for practitioners (Army and Air Force, 1988).  The surface correction factor, N, 
was conservatively assumed to be 0.9 for analysis to compute the maximum depth of frost 
penetration at the Shootaring tailings impoundments.  
 


• Step 3  Determine Soil Thermal Properties 
Soil thermal properties: thermal conductivity, heat capacity, and latent heat of fusion are products 
of empirical relationships between the dry unit weight (pcf) and gravimetric moisture content 
(%). These relationships are reproduced in Aitken and Berg (1968) originally published by 
Aldrich and Paynter (1953) and Kersten (1949).  Thermal properties vary between fine-grained 
and coarse-grained soil types with fine-grained soils providing greater insulating properties. 
 


• Step 4  Determine Annual Frost Depths 
Annual frost depths were determined for each of the subject years using the Modified Berggren 
Formula (MBF) as discussed in Smith and Rager (2002).  The MBF was converted to PC 
software by the U. S. Army Corps of Engineers in 1968.  Computer output for each year 
analyzed, including design air freezing index, design surface freezing index, mean annual 
temperature, length of freezing season, and total frost penetration, are presented as Appendix C.  
Frost penetration depths were computed in a soil consisting of a 36 inch Pediment material 
underlain by a 78 inch thick sand layer. 


 
• Step 5  Determine Extreme Frost Depth 


Extreme-value frost depths for the 200-year recurrence interval are determined by extrapolating 
beyond the record of observed data using the cumulative probability distribution of the Gumbel 
function (Smith and Rager, 2002).  Frost depths are plotted in relation to the standard variate and 
recurrence interval, and linear regression is used to extrapolate and interpolate freezing depths.  
Graphical results of the extreme frost depth analysis are included in Appendix D, illustrating a 
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maximum frost penetration ranging between 60 inches (152 centimeters) assuming the Pediment 
Surface behaves as a fine-grained soil and 74 inches (188 centimeters) assuming the Pediment 
Surface behaves as a coarse-grained soil for a recurrence interval of 200 years (0.5% chance of 
occurrence in any given year) with surface factor of 0.9.  


 
DISCUSSION 
 
Placing a 74 inch thick frost protection layer over the radon barrier layer is the maximum thickness of soil 
required to prevent freeze-thaw degradation of the barrier layer assuming a 36 inch coarse-grain Pediment 
Material surface layer operating at a 6% by weight long-term moisture content. Comparing this 74 inch 
predicted frost depth at proposed Shootaring site to other uranium mill tailings disposal cells in the 
general region as shown in the Table below.  


 
Table B.  Predicted Frost Depth-Comparison to Other Sites 


Site Design Dry Density 
(pcf) 


Design Water Content 
(%) 


Predicted Frost Depth 
(in) 


Monticello, UT 90 17 45 
Cheney(Grand Junction 


(CO)1 104 12 38 


Estes Gulch (Rifle, CO)1 106 9 69 
1 3 layers in protective cover: 12 " coarse material (rock riprap), 6" coarse material (sand bedding), fine material with these 
properties reported. 
 


The Estes Gulch Disposal Site outside of Rifle, CO has a similar frost depth prediction. This is mainly 
due to the low soil-water content of cover soils. The depth of frost penetration is reduced when the soil-
water content increases because frozen water insulates underlying soils. Therefore, the drier the soil, the 
greater the depth of frost penetration.  
 
Also, given similar density and moisture conditions, the depth of frost penetration into coarse-grain soils, 
such as a rocky soil layer, is slightly greater than for a fine-grained soil layer due to lower thermal 
capacity of coarse-grain soils.  


 
CONCLUSIONS AND RECOMMENDATIONS 
 
Based on results of the freeze/thaw analysis, a maximum frost penetration of 74 inches (1.82 m) should be 
assumed for final cover design at the Shootaring uranium tailings impoundments.  
 
COMPUTER SOURCE 
 


• MBF (Modified Berggren Formula).  Coded for personal computer use by U.S. Army Corps of 
Engineers, Cold Regions Research and Engineering Laboratory in 1968. 







 


 


 


 


 


 


 


 


 


 


APPENDIX A 
CLIMATE DATA REDUCTION SPREADSHEET ANALYSIS







Hanksville, UT


Avg. Temp (oF) duration of
Year Avg. Temp (oF) (n ) % values w/ 95% data degree-day (oF-day) freeze (days)
1912 50.3 365 100.0 50.3 749.5 64
1913 42.8 242 66.3 insufficient data - -
1914 55.0 144 39.5 insufficient data - -
1915 49.3 364 99.7 49.3 825.0 64
1916 49.2 364 99.7 49.2 503.0 52
1917 47.9 347 95.1 47.9 933.0 97
1918 51.9 364 99.7 51.9 291.5 64
1919 48.1 364 99.7 48.1 1531.5 93
1920 50.6 366 100.0 50.6 601.0 66
1921 51.9 365 100.0 51.9 357.0 46
1922 51.6 365 100.0 51.6 435.5 35
1923 53.2 365 100.0 53.2 67.0 13
1924 51.6 366 100.0 51.6 464.0 59
1925 51.9 358 98.1 51.9 842.0 66
1926 53.5 363 99.5 53.5 268.5 56
1927 54.5 364 99.7 54.5 287.0 28
1928 55.1 365 100.0 55.1 154.0 48
1929 52.0 334 91.5 insufficient data
1930 52.9 364 99.7 52.9 541.0 54
1931 52.4 359 98.4 52.4 496.0 69
1932 52.9 365 100.0 52.9 597.5 78
1933 47.1 303 83.0 insufficient data  
1934 58.2 364 99.7 58.2 44.0 12
1935 53.4 364 99.7 53.4 215.5 59
1936 54.0 361 98.9 54.0 359.0 53
1937 52.3 358 98.1 52.3 761.0 53
1938 54.9 364 99.7 54.9 60.0 19
1939 52.6 365 100.0 52.6 700.5 109
1940 54.5 363 99.5 54.5 111.0 10
1941 56.2 328 89.9 insufficient data
1942 52.1 334 91.5 insufficient data
1943 59.9 149 40.8 insufficient data
1944 45.3 116 31.8 insufficient data
1945 51.1 260 71.2 insufficient data
1946 47.0 188 51.5 insufficient data
1947 52.2 317 86.8 insufficient data
1948 50.7 364 99.7 50.7 1016.0 72
1949 51.5 353 96.7 51.5 1044.5 64
1950 52.8 365 100.0 52.8 369.0 60
1951 53.9 365 100.0 53.9 242.0 48
1952 52.3 365 100.0 52.3 332.5 55
1953 53.6 364 99.7 53.6 214.5 47
1954 55.5 365 100.0 55.5 240.5 44
1955 51.6 365 100.0 51.6 1031.5 81
1956 55.0 364 99.5 55.0 59.5 15
1957 53.5 365 100.0 53.5 334.0 64
1958 53.2 365 100.0 53.2 256.5 40
1959 54.9 365 100.0 54.9 154.5 51







1960 53.9 365 99.7 53.9 291.5 30
1961 54.9 365 100.0 54.9 218.5 57
1962 53.1 365 100.0 53.1 469.0 52
1963 53.7 365 100.0 53.7 792.0 40
1964 53.6 365 99.7 53.6 330.5 87
1965 53.4 365 100.0 53.4 247.0 38
1966 51.1 334 91.5 insufficient data
1967 52.8 365 100.0 52.8 545.5 46
1968 51.4 366 100.0 51.4 985.0 124
1969 51.8 364 99.7 51.8 399.5 48
1970 52.8 365 100.0 52.8 201.5 61
1971 52.2 365 100.0 52.2 305.5 32
1972 53.4 366 100.0 53.4 314.0 75
1973 50.7 363 99.5 50.7 891.0 64
1974 52.1 365 100.0 52.1 780.0 97
1975 52.4 365 100.0 52.4 416.5 57
1976 52.5 366 100.0 52.5 315.0 70
1977 52.6 365 100.0 52.6 453.5 71
1978 55.7 365 100.0 55.7 156.0 42
1979 51.0 365 100.0 51.0 1239.5 80
1980 52.9 364 99.5 52.9 367.5 54
1981 55.1 365 100.0 55.1 21.0 6
1982 54.0 365 100.0 54.0 431.5 56
1983 53.0 365 100.0 53.0 174.5 31
1984 53.3 366 100.0 53.3 375.0 75
1985 53.3 365 100.0 53.3 291.0 79
1986 57.9 307 84.1 insufficient data
1987 53.9 365 100.0 53.9 365.5 49
1988 52.8 366 100.0 52.8 562.5 61
1989 54.4 365 100.0 54.4 740.5 84
1990 54.8 365 100.0 54.8 230.0 63
1991 52.1 333 91.2 insufficient data
1992 52.7 366 100.0 52.7 881.5 73
1993 53.7 365 100.0 53.7 327.0 52
1994 53.3 365 100.0 53.3 240.5 74
1995 55.6 364 99.7 55.6 74.0 41
1996 55.3 366 100.0 55.3 133.5 23
1997 54.8 365 100.0 54.8 259.0 42
1998 54.2 365 100.0 54.2 82.0 22
1999 55.4 365 100.0 55.4 188.0 27
2000 56.4 365 99.7 56.4 116.5 36
2001 55.9 364 99.7 55.9 200.5 51
2002 55.5 365 100.0 55.5 267.0 65
2003 56.2 365 100.0 56.2 45.0 17
2004 56.4 366 100.0 56.4 273.5 52
2005 57.2 337 92.3 insufficient data
2006 55.4 365 100.0 55.4 116.0 15
2007 55.7 365 100.0 55.7 211.5 67


# data sets = 81







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check Annual


4169 0
1911 6 1 4170 1 89 44 66.5 34.5 34.5 34.5
1911 6 2 4171 2 88 46 67 35 69.5 35
1911 6 3 4172 3 90 51 70.5 38.5 108 38.5
1911 6 4 4173 4 89 37 63 31 139 31
1911 6 5 4174 5 94 63 78.5 46.5 185.5 46.5
1911 6 6 4175 6 91 54 72.5 40.5 226 40.5
1911 6 7 4176 7 93 49 71 39 265 39
1911 6 8 4177 8 95 50 72.5 40.5 305.5 40.5
1911 6 9 4178 9 85 44 64.5 32.5 338 32.5
1911 6 10 4179 10 88 38 63 31 369 31
1911 6 11 4180 11 95 43 69 37 406 37
1911 6 12 4181 12 94 44 69 37 443 37
1911 6 13 4182 13 95 57 76 44 487 44
1911 6 14 4183 14 87 54 70.5 38.5 525.5 38.5
1911 6 15 4184 15 82 48 65 33 558.5 33
1911 6 16 4185 16 91 49 70 38 596.5 38
1911 6 17 4186 17 97 50 73.5 41.5 638 41.5
1911 6 18 4187 18 87 56 71.5 39.5 677.5 39.5
1911 6 19 4188 19 86 53 69.5 37.5 715 37.5
1911 6 20 4189 20 80 59 69.5 37.5 752.5 37.5
1911 6 21 4190 21 86 54 70 38 790.5 38
1911 6 22 4191 22 88 53 70.5 38.5 829 38.5
1911 6 23 4192 23 88 54 71 39 868 39
1911 6 24 4193 24 89 55 72 40 908 40
1911 6 25 4194 25 95 53 74 42 950 42
1911 6 26 4195 26 90 50 70 38 988 38
1911 6 27 4196 27 96 48 72 40 1028 40
1911 6 28 4197 28 94 63 78.5 46.5 1074.5 46.5
1911 6 29 4198 29 93 64 78.5 46.5 1121 46.5
1911 6 30 4199 30 93 67 80 48 1169 48
1911 7 1 4200 31 89 57 73 41 1210 41
1911 7 2 4201 32 94 58 76 44 1254 44
1911 7 3 4202 33 92 49 70.5 38.5 1292.5 38.5
1911 7 4 4203 34 90 49 69.5 37.5 1330 37.5
1911 7 5 4204 35 91 51 71 39 1369 39
1911 7 6 4205 36 89 50 69.5 37.5 1406.5 37.5
1911 7 7 4206 37 90 51 70.5 38.5 1445 38.5
1911 7 8 4207 38 97 50 73.5 41.5 1486.5 41.5
1911 7 9 4208 39 98 46 72 40 1526.5 40
1911 7 10 4209 40 99 48 73.5 41.5 1568 41.5
1911 7 11 4210 41 99 56 77.5 45.5 1613.5 45.5
1911 7 12 4211 42 97 71 84 52 1665.5 52
1911 7 13 4212 43 92 61 76.5 44.5 1710 44.5
1911 7 14 4213 44 93 60 76.5 44.5 1754.5 44.5
1911 7 15 4214 45 101 59 80 48 1802.5 48
1911 7 16 4215 46 100 59 79.5 47.5 1850 47.5
1911 7 17 4216 47 98 61 79.5 47.5 1897.5 47.5
1911 7 18 4217 48 98 60 79 47 1944.5 47
1911 7 19 4218 49 97 62 79.5 47.5 1992 47.5
1911 7 20 4219 50 98 63 80.5 48.5 2040.5 48.5
1911 7 21 4220 51 97 62 79.5 47.5 2088 47.5
1911 7 22 4221 52 96 61 78.5 46.5 2134.5 46.5
1911 7 23 4222 53 93 58 75.5 43.5 2178 43.5
1911 7 24 4223 54 92 60 76 44 2222 44
1911 7 25 4224 55 92 61 76.5 44.5 2266.5 44.5
1911 7 26 4225 56 93 59 76 44 2310.5 44
1911 7 27 4226 57 93 60 76.5 44.5 2355 44.5
1911 7 28 4227 58 94 56 75 43 2398 43
1911 7 29 4228 59 94 54 74 42 2440 42
1911 7 30 4229 60 96 53 74.5 42.5 2482.5 42.5
1911 7 31 4230 61 97 51 74 42 2524.5 42
1911 8 1 4231 62 97 50 73.5 41.5 2566 41.5
1911 8 2 4232 63 98 47 72.5 40.5 2606.5 40.5
1911 8 3 4233 64 100 54 77 45 2651.5 45
1911 8 4 4234 65 99 48 73.5 41.5 2693 41.5
1911 8 5 4235 66 99 49 74 42 2735 42
1911 8 6 4236 67 98 48 73 41 2776 41
1911 8 7 4237 68 98 51 74.5 42.5 2818.5 42.5
1911 8 8 4238 69 97 48 72.5 40.5 2859 40.5
1911 8 9 4239 70 98 49 73.5 41.5 2900.5 41.5
1911 8 10 4240 71 97 49 73 41 2941.5 41
1911 8 11 4241 72 100 43 71.5 39.5 2981 39.5
1911 8 12 4242 73 98 47 72.5 40.5 3021.5 40.5
1911 8 13 4243 74 99 47 73 41 3062.5 41
1911 8 14 4244 75 99 53 76 44 3106.5 44
1911 8 15 4245 76 99 54 76.5 44.5 3151 44.5
1911 8 16 4246 77 100 53 76.5 44.5 3195.5 44.5
1911 8 17 4247 78 100 54 77 45 3240.5 45
1911 8 18 4248 79 95 69 82 50 3290.5 50
1911 8 19 4249 80 100 58 79 47 3337.5 47
1911 8 20 4250 81 99 60 79.5 47.5 3385 47.5
1911 8 21 4251 82 98 58 78 46 3431 46
1911 8 22 4252 83 94 57 75.5 43.5 3474.5 43.5
1911 8 23 4253 84 88 55 71.5 39.5 3514 39.5
1911 8 24 4254 85 89 56 72.5 40.5 3554.5 40.5
1911 8 25 4255 86 90 55 72.5 40.5 3595 40.5
1911 8 26 4256 87 94 46 70 38 3633 38
1911 8 27 4257 88 91 46 68.5 36.5 3669.5 36.5
1911 8 28 4258 89 90 47 68.5 36.5 3706 36.5
1911 8 29 4259 90 91 47 69 37 3743 37
1911 8 30 4260 91 96 48 72 40 3783 40
1911 8 31 4261 92 95 47 71 39 3822 39
1911 9 1 4262 93 95 48 71.5 39.5 3861.5 39.5
1911 9 2 4263 94 96 47 71.5 39.5 3901 39.5
1911 9 3 4264 95 97 48 72.5 40.5 3941.5 40.5
1911 9 4 4265 96 96 46 71 39 3980.5 39


Year Mo Day


1 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1911 9 5 4266 97 95 46 70.5 38.5 4019 38.5
1911 9 6 4267 98 90 35 62.5 30.5 4049.5 30.5
1911 9 7 4268 99 91 36 63.5 31.5 4081 31.5
1911 9 8 4269 100 88 36 62 30 4111 30
1911 9 9 4270 101 89 40 64.5 32.5 4143.5 32.5
1911 9 10 4271 102 89 49 69 37 4180.5 37
1911 9 11 4272 103 87 68 77.5 45.5 4226 45.5
1911 9 12 4273 104 88 55 71.5 39.5 4265.5 39.5
1911 9 13 4274 105 87 54 70.5 38.5 4304 38.5
1911 9 14 4275 106 89 53 71 39 4343 39
1911 9 15 4276 107 89 51 70 38 4381 38
1911 9 16 4277 108 88 46 67 35 4416 35
1911 9 17 4278 109 88 43 65.5 33.5 4449.5 33.5
1911 9 18 4279 110 87 39 63 31 4480.5 31
1911 9 19 4280 111 86 38 62 30 4510.5 30
1911 9 20 4281 112 80 40 60 28 4538.5 28
1911 9 21 4282 113 81 33 57 25 4563.5 25
1911 9 22 4283 114 85 41 63 31 4594.5 31
1911 9 23 4284 115 84 42 63 31 4625.5 31
1911 9 24 4285 116 85 43 64 32 4657.5 32
1911 9 25 4286 117 86 44 65 33 4690.5 33
1911 9 26 4287 118 84 43 63.5 31.5 4722 31.5
1911 9 27 4288 119 85 42 63.5 31.5 4753.5 31.5
1911 9 28 4289 120 80 45 62.5 30.5 4784 30.5
1911 9 29 4290 121 80 44 62 30 4814 30
1911 9 30 4291 122 79 43 61 29 4843 29
1911 10 1 4292 123 79 40 59.5 27.5 4870.5 27.5
1911 10 2 4293 124 77 39 58 26 4896.5 26
1911 10 3 4294 125 62 28 45 13 4909.5 13
1911 10 4 4295 126 68 40 54 22 4931.5 22
1911 10 5 4296 127 70 37 53.5 21.5 4953 21.5
1911 10 6 4297 128 70 39 54.5 22.5 4975.5 22.5
1911 10 7 4298 129 69 36 52.5 20.5 4996 20.5
1911 10 8 4299 130 72 35 53.5 21.5 5017.5 21.5
1911 10 9 4300 131 70 36 53 21 5038.5 21
1911 10 10 4301 132 73 36 54.5 22.5 5061 22.5
1911 10 11 4302 133 70 35 52.5 20.5 5081.5 20.5
1911 10 12 4303 134 69 29 49 17 5098.5 17
1911 10 13 4304 135 70 30 50 18 5116.5 18
1911 10 14 4305 136 75 27 51 19 5135.5 19
1911 10 15 4306 137 74 28 51 19 5154.5 19
1911 10 16 4307 138 70 27 48.5 16.5 5171 16.5
1911 10 17 4308 139 73 26 49.5 17.5 5188.5 17.5
1911 10 18 4309 140 69 29 49 17 5205.5 17
1911 10 19 4310 141 73 29 51 19 5224.5 19
1911 10 20 4311 142 70 21 45.5 13.5 5238 13.5
1911 10 21 4312 143 71 16 43.5 11.5 5249.5 11.5
1911 10 22 4313 144 61 15 38 6 5255.5 6
1911 10 23 4314 145 66 16 41 9 5264.5 9
1911 10 24 4315 146 63 17 40 8 5272.5 8
1911 10 25 4316 147 64 21 42.5 10.5 5283 10.5
1911 10 26 4317 148 66 22 44 12 5295 12
1911 10 27 4318 149 67 43 55 23 5318 23
1911 10 28 4319 150 68 41 54.5 22.5 5340.5 22.5
1911 10 29 4320 151 59 30 44.5 12.5 5353 12.5
1911 10 30 4321 152 60 29 44.5 12.5 5365.5 12.5
1911 10 31 4322 153 59 28 43.5 11.5 5377 11.5
1911 11 1 4323 154 59 29 44 12 5389 12
1911 11 2 4324 155 60 30 45 13 5402 13
1911 11 3 4325 156 59 28 43.5 11.5 5413.5 11.5
1911 11 4 4326 157 58 27 42.5 10.5 5424 10.5
1911 11 5 4327 158 59 29 44 12 5436 12
1911 11 6 4328 159 62 30 46 14 5450 14
1911 11 7 4329 160 60 28 44 12 5462 12
1911 11 8 4330 161 58 26 42 10 5472 10
1911 11 9 4331 162 57 27 42 10 5482 10
1911 11 10 4332 163 56 8 32 0 5482 0
1911 11 11 4333 164 50 9 29.5 -2.5 5479.5 -2.5
1911 11 12 4334 165 51 13 32 0 5479.5 0
1911 11 13 4335 166 52 15 33.5 1.5 5481 1.5
1911 11 14 4336 167 53 19 36 4 5485 4
1911 11 15 4337 168 58 21 39.5 7.5 5492.5 7.5
1911 11 16 4338 169 56 15 35.5 3.5 5496 3.5
1911 11 17 4339 170 54 17 35.5 3.5 5499.5 3.5
1911 11 18 4340 171 51 16 33.5 1.5 5501 1.5
1911 11 19 4341 172 53 21 37 5 5506 5
1911 11 20 4342 173 54 29 41.5 9.5 5515.5 9.5
1911 11 21 4343 174 58 18 38 6 5521.5 6
1911 11 22 4344 175 57 16 36.5 4.5 5526 4.5
1911 11 23 4345 176 54 12 33 1 5527 1
1911 11 24 4346 177 51 13 32 0 5527 0
1911 11 25 4347 178 50 11 30.5 -1.5 5525.5 -1.5
1911 11 26 4348 179 49 10 29.5 -2.5 5523 -2.5
1911 11 27 4349 180 50 9 29.5 -2.5 5520.5 -2.5
1911 11 28 4350 181 34 0 17 -15 5505.5 -15
1911 11 29 4351 182 37 -2 17.5 -14.5 5491 -14.5
1911 11 30 4352 183 39 1 20 -12 5479 -12
1911 12 1 4353 184 40 2 21 -11 5468 -11
1911 12 2 4354 185 38 1 19.5 -12.5 5455.5 -12.5
1911 12 3 4355 186 45 5 25 -7 5448.5 -7
1911 12 4 4356 187 44 6 25 -7 5441.5 -7
1911 12 5 4357 188 39 2 20.5 -11.5 5430 -11.5
1911 12 6 4358 189 39 1 20 -12 5418 -12
1911 12 7 4359 190 40 9 24.5 -7.5 5410.5 -7.5
1911 12 8 4360 191 41 6 23.5 -8.5 5402 -8.5
1911 12 9 4361 192 40 3 21.5 -10.5 5391.5 -10.5
1911 12 10 4362 193 40 7 23.5 -8.5 5383 -8.5
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1911 12 11 4363 194 42 8 25 -7 5376 -7
1911 12 12 4364 195 42 9 25.5 -6.5 5369.5 -6.5
1911 12 13 4365 196 40 8 24 -8 5361.5 -8
1911 12 14 4366 197 41 1 21 -11 5350.5 -11
1911 12 15 4367 198 42 0 21 -11 5339.5 -11
1911 12 16 4368 199 40 3 21.5 -10.5 5329 -10.5
1911 12 17 4369 200 41 13 27 -5 5324 -5
1911 12 18 4370 201 38 26 32 0 5324 0
1911 12 19 4371 202 39 24 31.5 -0.5 5323.5 -0.5
1911 12 20 4372 203 35 8 21.5 -10.5 5313 -10.5
1911 12 21 4373 204 34 1 17.5 -14.5 5298.5 -14.5
1911 12 22 4374 205 29 -2 13.5 -18.5 5280 -18.5
1911 12 23 4375 206 29 3 16 -16 5264 -16
1911 12 24 4376 207 29 -4 12.5 -19.5 5244.5 -19.5
1911 12 25 4377 208 24 -13 5.5 -26.5 5218 -26.5
1911 12 26 4378 209 24 -8 8 -24 5194 -24
1911 12 27 4379 210 30 -6 12 -20 5174 -20
1911 12 28 4380 211 30 -6 12 -20 5154 -20
1911 12 29 4381 212 29 2 15.5 -16.5 5137.5 -16.5
1911 12 30 4382 213 28 -8 10 -22 5115.5 -22
1911 12 31 4383 214 29 -12 8.5 -23.5 5092 -23.5
1912 1 1 4384 215 24 -12 6 -26 5066 -26
1912 1 2 4385 216 21 -16 2.5 -29.5 5036.5 -29.5
1912 1 3 4386 217 16 -18 -1 -33 5003.5 -33
1912 1 4 4387 218 20 -13 3.5 -28.5 4975 -28.5
1912 1 5 4388 219 26 -9 8.5 -23.5 4951.5 -23.5
1912 1 6 4389 220 27 -8 9.5 -22.5 4929 -22.5
1912 1 7 4390 221 30 -4 13 -19 4910 -19
1912 1 8 4391 222 35 -5 15 -17 4893 -17
1912 1 9 4392 223 31 1 16 -16 4877 -16
1912 1 10 4393 224 39 4 21.5 -10.5 4866.5 -10.5
1912 1 11 4394 225 36 6 21 -11 4855.5 -11
1912 1 12 4395 226 41 2 21.5 -10.5 4845 -10.5
1912 1 13 4396 227 36 6 21 -11 4834 -11
1912 1 14 4397 228 40 11 25.5 -6.5 4827.5 -6.5
1912 1 15 4398 229 42 9 25.5 -6.5 4821 -6.5
1912 1 16 4399 230 39 18 28.5 -3.5 4817.5 -3.5
1912 1 17 4400 231 40 25 32.5 0.5 4818 0.5
1912 1 18 4401 232 38 13 25.5 -6.5 4811.5 -6.5
1912 1 19 4402 233 39 12 25.5 -6.5 4805 -6.5
1912 1 20 4403 234 43 10 26.5 -5.5 4799.5 -5.5
1912 1 21 4404 235 43 9 26 -6 4793.5 -6
1912 1 22 4405 236 40 10 25 -7 4786.5 -7
1912 1 23 4406 237 43 14 28.5 -3.5 4783 -3.5
1912 1 24 4407 238 45 16 30.5 -1.5 4781.5 -1.5
1912 1 25 4408 239 27 19 23 -9 4772.5 -9
1912 1 26 4409 240 45 11 28 -4 4768.5 -4
1912 1 27 4410 241 46 16 31 -1 4767.5 -1
1912 1 28 4411 242 52 21 36.5 4.5 4772 4.5
1912 1 29 4412 243 51 15 33 1 4773 1
1912 1 30 4413 244 50 10 30 -2 4771 -2
1912 1 31 4414 245 51 18 34.5 2.5 4773.5 2.5
1912 2 1 4415 246 50 17 33.5 1.5 4775 1.5
1912 2 2 4416 247 50 18 34 2 4777 2
1912 2 3 4417 248 51 23 37 5 4782 5
1912 2 4 4418 249 52 22 37 5 4787 5
1912 2 5 4419 250 50 19 34.5 2.5 4789.5 2.5
1912 2 6 4420 251 49 17 33 1 4790.5 1
1912 2 7 4421 252 50 18 34 2 4792.5 2
1912 2 8 4422 253 51 20 35.5 3.5 4796 3.5
1912 2 9 4423 254 54 28 41 9 4805 9
1912 2 10 4424 255 56 31 43.5 11.5 4816.5 11.5
1912 2 11 4425 256 54 23 38.5 6.5 4823 6.5
1912 2 12 4426 257 57 20 38.5 6.5 4829.5 6.5
1912 2 13 4427 258 59 21 40 8 4837.5 8
1912 2 14 4428 259 62 16 39 7 4844.5 7
1912 2 15 4429 260 63 15 39 7 4851.5 7
1912 2 16 4430 261 58 19 38.5 6.5 4858 6.5
1912 2 17 4431 262 57 26 41.5 9.5 4867.5 9.5
1912 2 18 4432 263 65 24 44.5 12.5 4880 12.5
1912 2 19 4433 264 64 22 43 11 4891 11
1912 2 20 4434 265 66 19 42.5 10.5 4901.5 10.5
1912 2 21 4435 266 65 28 46.5 14.5 4916 14.5
1912 2 22 4436 267 67 29 48 16 4932 16
1912 2 23 4437 268 68 31 49.5 17.5 4949.5 17.5
1912 2 24 4438 269 67 30 48.5 16.5 4966 16.5
1912 2 25 4439 270 68 21 44.5 12.5 4978.5 12.5
1912 2 26 4440 271 70 16 43 11 4989.5 11
1912 2 27 4441 272 66 11 38.5 6.5 4996 6.5
1912 2 28 4442 273 69 14 41.5 9.5 5005.5 9.5
1912 2 29 4443 274 70 34 52 20 5025.5 20
1912 3 1 4444 275 68 29 48.5 16.5 5042 16.5
1912 3 2 4445 276 67 25 46 14 5056 14
1912 3 3 4446 277 69 26 47.5 15.5 5071.5 15.5
1912 3 4 4447 278 70 31 50.5 18.5 5090 18.5
1912 3 5 4448 279 68 30 49 17 5107 17
1912 3 6 4449 280 65 32 48.5 16.5 5123.5 16.5
1912 3 7 4450 281 63 34 48.5 16.5 5140 16.5
1912 3 8 4451 282 68 32 50 18 5158 18
1912 3 9 4452 283 64 31 47.5 15.5 5173.5 15.5
1912 3 10 4453 284 65 33 49 17 5190.5 17
1912 3 11 4454 285 68 34 51 19 5209.5 19
1912 3 12 4455 286 64 28 46 14 5223.5 14
1912 3 13 4456 287 57 23 40 8 5231.5 8
1912 3 14 4457 288 60 28 44 12 5243.5 12
1912 3 15 4458 289 63 26 44.5 12.5 5256 12.5
1912 3 16 4459 290 69 30 49.5 17.5 5273.5 17.5
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1912 3 17 4460 291 68 28 48 16 5289.5 16
1912 3 18 4461 292 75 30 52.5 20.5 5310 20.5
1912 3 19 4462 293 68 33 50.5 18.5 5328.5 18.5
1912 3 20 4463 294 71 33 52 20 5348.5 20
1912 3 21 4464 295 40 35 37.5 5.5 5354 5.5
1912 3 22 4465 296 48 30 39 7 5361 7
1912 3 23 4466 297 51 25 38 6 5367 6
1912 3 24 4467 298 65 29 47 15 5382 15
1912 3 25 4468 299 64 32 48 16 5398 16
1912 3 26 4469 300 63 30 46.5 14.5 5412.5 14.5
1912 3 27 4470 301 61 28 44.5 12.5 5425 12.5
1912 3 28 4471 302 68 30 49 17 5442 17
1912 3 29 4472 303 65 27 46 14 5456 14
1912 3 30 4473 304 66 29 47.5 15.5 5471.5 15.5
1912 3 31 4474 305 68 35 51.5 19.5 5491 19.5
1912 4 1 4475 306 68 37 52.5 20.5 5511.5 20.5
1912 4 2 4476 307 66 35 50.5 18.5 5530 18.5
1912 4 3 4477 308 63 34 48.5 16.5 5546.5 16.5
1912 4 4 4478 309 61 30 45.5 13.5 5560 13.5
1912 4 5 4479 310 63 29 46 14 5574 14
1912 4 6 4480 311 67 34 50.5 18.5 5592.5 18.5
1912 4 7 4481 312 60 28 44 12 5604.5 12
1912 4 8 4482 313 70 32 51 19 5623.5 19
1912 4 9 4483 314 72 36 54 22 5645.5 22
1912 4 10 4484 315 78 28 53 21 5666.5 21
1912 4 11 4485 316 74 30 52 20 5686.5 20
1912 4 12 4486 317 73 31 52 20 5706.5 20
1912 4 13 4487 318 76 30 53 21 5727.5 21
1912 4 14 4488 319 75 27 51 19 5746.5 19
1912 4 15 4489 320 68 30 49 17 5763.5 17
1912 4 16 4490 321 68 28 48 16 5779.5 16
1912 4 17 4491 322 64 33 48.5 16.5 5796 16.5
1912 4 18 4492 323 62 32 47 15 5811 15
1912 4 19 4493 324 59 31 45 13 5824 13
1912 4 20 4494 325 56 24 40 8 5832 8
1912 4 21 4495 326 57 38 47.5 15.5 5847.5 15.5
1912 4 22 4496 327 58 28 43 11 5858.5 11
1912 4 23 4497 328 66 27 46.5 14.5 5873 14.5
1912 4 24 4498 329 60 27 43.5 11.5 5884.5 11.5
1912 4 25 4499 330 58 29 43.5 11.5 5896 11.5
1912 4 26 4500 331 60 25 42.5 10.5 5906.5 10.5
1912 4 27 4501 332 70 31 50.5 18.5 5925 18.5
1912 4 28 4502 333 69 32 50.5 18.5 5943.5 18.5
1912 4 29 4503 334 69 28 48.5 16.5 5960 16.5
1912 4 30 4504 335 70 34 52 20 5980 20
1912 5 1 4505 336 74 28 51 19 5999 19
1912 5 2 4506 337 73 29 51 19 6018 19
1912 5 3 4507 338 57 36 46.5 14.5 6032.5 14.5
1912 5 4 4508 339 60 30 45 13 6045.5 13
1912 5 5 4509 340 62 25 43.5 11.5 6057 11.5
1912 5 6 4510 341 66 30 48 16 6073 16
1912 5 7 4511 342 78 35 56.5 24.5 6097.5 24.5
1912 5 8 4512 343 73 44 58.5 26.5 6124 26.5
1912 5 9 4513 344 71 40 55.5 23.5 6147.5 23.5
1912 5 10 4514 345 73 38 55.5 23.5 6171 23.5
1912 5 11 4515 346 70 39 54.5 22.5 6193.5 22.5
1912 5 12 4516 347 72 35 53.5 21.5 6215 21.5
1912 5 13 4517 348 74 33 53.5 21.5 6236.5 21.5
1912 5 14 4518 349 70 28 49 17 6253.5 17
1912 5 15 4519 350 75 28 51.5 19.5 6273 19.5
1912 5 16 4520 351 78 33 55.5 23.5 6296.5 23.5
1912 5 17 4521 352 85 35 60 28 6324.5 28
1912 5 18 4522 353 80 39 59.5 27.5 6352 27.5
1912 5 19 4523 354 82 48 65 33 6385 33
1912 5 20 4524 355 71 36 53.5 21.5 6406.5 21.5
1912 5 21 4525 356 79 33 56 24 6430.5 24
1912 5 22 4526 357 81 41 61 29 6459.5 29
1912 5 23 4527 358 80 42 61 29 6488.5 29
1912 5 24 4528 359 76 48 62 30 6518.5 30
1912 5 25 4529 360 79 51 65 33 6551.5 33
1912 5 26 4530 361 83 43 63 31 6582.5 31
1912 5 27 4531 362 72 36 54 22 6604.5 22
1912 5 28 4532 363 71 42 56.5 24.5 6629 24.5
1912 5 29 4533 364 80 45 62.5 30.5 6659.5 30.5 1912
1912 5 30 4534 365 86 47 66.5 34.5 6694 34.5 Avg (n ) % values
1912 5 31 4535 366 80 41 60.5 28.5 6722.5 28.5 50.3 365 100.0
1912 6 1 4536 1 86 51 68.5 36.5 36.5 36.5
1912 6 2 4537 2 96 59 77.5 45.5 82 45.5
1912 6 3 4538 3 96 49 72.5 40.5 122.5 40.5
1912 6 4 4539 4 97 46 71.5 39.5 162 39.5
1912 6 5 4540 5 96 47 71.5 39.5 201.5 39.5
1912 6 6 4541 6 98 44 71 39 240.5 39
1912 6 7 4542 7 88 56 72 40 280.5 40
1912 6 8 4543 8 86 53 69.5 37.5 318 37.5
1912 6 9 4544 9 85 56 70.5 38.5 356.5 38.5
1912 6 10 4545 10 86 54 70 38 394.5 38
1912 6 11 4546 11 89 55 72 40 434.5 40
1912 6 12 4547 12 90 47 68.5 36.5 471 36.5
1912 6 13 4548 13 84 40 62 30 501 30
1912 6 14 4549 14 83 42 62.5 30.5 531.5 30.5
1912 6 15 4550 15 80 50 65 33 564.5 33
1912 6 16 4551 16 81 54 67.5 35.5 600 35.5
1912 6 17 4552 17 78 57 67.5 35.5 635.5 35.5
1912 6 18 4553 18 78 37 57.5 25.5 661 25.5
1912 6 19 4554 19 81 41 61 29 690 29
1912 6 20 4555 20 88 46 67 35 725 35
1912 6 21 4556 21 87 53 70 38 763 38
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1912 6 22 4557 22 91 56 73.5 41.5 804.5 41.5
1912 6 23 4558 23 82 49 65.5 33.5 838 33.5
1912 6 24 4559 24 86 47 66.5 34.5 872.5 34.5
1912 6 25 4560 25 90 57 73.5 41.5 914 41.5
1912 6 26 4561 26 87 59 73 41 955 41
1912 6 27 4562 27 91 62 76.5 44.5 999.5 44.5
1912 6 28 4563 28 86 53 69.5 37.5 1037 37.5
1912 6 29 4564 29 88 55 71.5 39.5 1076.5 39.5
1912 6 30 4565 30 86 50 68 36 1112.5 36
1912 8 1 4597 62 97 53 75 43 1155.5 43
1912 8 2 4598 63 96 52 74 42 1197.5 42
1912 8 3 4599 64 99 54 76.5 44.5 1242 44.5
1912 8 4 4600 65 99 55 77 45 1287 45
1912 8 5 4601 66 100 53 76.5 44.5 1331.5 44.5
1912 8 6 4602 67 98 50 74 42 1373.5 42
1912 8 7 4603 68 95 51 73 41 1414.5 41
1912 8 8 4604 69 97 51 74 42 1456.5 42
1912 8 9 4605 70 95 49 72 40 1496.5 40
1912 8 10 4606 71 96 50 73 41 1537.5 41
1912 8 11 4607 72 101 51 76 44 1581.5 44
1912 8 12 4608 73 100 49 74.5 42.5 1624 42.5
1912 8 13 4609 74 103 51 77 45 1669 45
1912 8 14 4610 75 108 52 80 48 1717 48
1912 8 15 4611 76 101 49 75 43 1760 43
1912 8 16 4612 77 98 48 73 41 1801 41
1912 8 17 4613 78 95 49 72 40 1841 40
1912 8 18 4614 79 96 53 74.5 42.5 1883.5 42.5
1912 8 19 4615 80 98 60 79 47 1930.5 47
1912 8 20 4616 81 99 66 82.5 50.5 1981 50.5
1912 8 21 4617 82 93 57 75 43 2024 43
1912 8 22 4618 83 90 52 71 39 2063 39
1912 8 23 4619 84 91 50 70.5 38.5 2101.5 38.5
1912 8 24 4620 85 90 54 72 40 2141.5 40
1912 8 25 4621 86 96 52 74 42 2183.5 42
1912 8 26 4622 87 90 48 69 37 2220.5 37
1912 8 27 4623 88 88 49 68.5 36.5 2257 36.5
1912 8 28 4624 89 93 45 69 37 2294 37
1912 8 29 4625 90 91 47 69 37 2331 37
1912 8 30 4626 91 90 51 70.5 38.5 2369.5 38.5
1912 12 1 4719 184 42 3 22.5 -9.5 2360 -9.5
1912 12 2 4720 185 40 1 20.5 -11.5 2348.5 -11.5
1912 12 3 4721 186 39 -1 19 -13 2335.5 -13
1912 12 4 4722 187 41 4 22.5 -9.5 2326 -9.5
1912 12 5 4723 188 45 6 25.5 -6.5 2319.5 -6.5
1912 12 6 4724 189 46 5 25.5 -6.5 2313 -6.5
1912 12 7 4725 190 40 10 25 -7 2306 -7
1912 12 8 4726 191 47 9 28 -4 2302 -4
1912 12 9 4727 192 45 6 25.5 -6.5 2295.5 -6.5
1912 12 10 4728 193 41 2 21.5 -10.5 2285 -10.5
1912 12 11 4729 194 43 4 23.5 -8.5 2276.5 -8.5
1912 12 12 4730 195 51 5 28 -4 2272.5 -4
1912 12 13 4731 196 40 11 25.5 -6.5 2266 -6.5
1912 12 14 4732 197 35 12 23.5 -8.5 2257.5 -8.5
1912 12 15 4733 198 40 12 26 -6 2251.5 -6
1912 12 16 4734 199 41 15 28 -4 2247.5 -4
1912 12 17 4735 200 45 5 25 -7 2240.5 -7
1912 12 18 4736 201 42 1 21.5 -10.5 2230 -10.5
1912 12 19 4737 202 33 -4 14.5 -17.5 2212.5 -17.5
1912 12 20 4738 203 34 -3 15.5 -16.5 2196 -16.5
1912 12 21 4739 204 39 -1 19 -13 2183 -13
1912 12 22 4740 205 36 -5 15.5 -16.5 2166.5 -16.5
1912 12 23 4741 206 38 -4 17 -15 2151.5 -15
1912 12 24 4742 207 40 -2 19 -13 2138.5 -13
1912 12 25 4743 208 39 -4 17.5 -14.5 2124 -14.5
1912 12 26 4744 209 36 -1 17.5 -14.5 2109.5 -14.5
1912 12 27 4745 210 40 2 21 -11 2098.5 -11
1912 12 28 4746 211 30 -3 13.5 -18.5 2080 -18.5
1912 12 29 4747 212 39 4 21.5 -10.5 2069.5 -10.5
1912 12 30 4748 213 51 6 28.5 -3.5 2066 -3.5
1912 12 31 4749 214 45 9 27 -5 2061 -5
1913 1 1 4750 215 40 12 26 -6 2055 -6
1913 1 2 4751 216 36 3 19.5 -12.5 2042.5 -12.5
1913 1 3 4752 217 35 1 18 -14 2028.5 -14
1913 1 4 4753 218 26 5 15.5 -16.5 2012 -16.5
1913 1 5 4754 219 24 -3 10.5 -21.5 1990.5 -21.5
1913 1 6 4755 220 16 -21 -2.5 -34.5 1956 -34.5
1913 1 7 4756 221 11 -26 -7.5 -39.5 1916.5 -39.5
1913 1 8 4757 222 15 -17 -1 -33 1883.5 -33
1913 1 9 4758 223 19 -15 2 -30 1853.5 -30
1913 1 10 4759 224 21 -4 8.5 -23.5 1830 -23.5
1913 1 11 4760 225 20 -19 0.5 -31.5 1798.5 -31.5
1913 1 12 4761 226 22 -9 6.5 -25.5 1773 -25.5
1913 1 13 4762 227 21 -4 8.5 -23.5 1749.5 -23.5
1913 1 14 4763 228 29 4 16.5 -15.5 1734 -15.5
1913 1 15 4764 229 34 -4 15 -17 1717 -17
1913 1 16 4765 230 44 11 27.5 -4.5 1712.5 -4.5
1913 1 17 4766 231 45 29 37 5 1717.5 5
1913 1 18 4767 232 45 19 32 0 1717.5 0
1913 1 19 4768 233 35 22 28.5 -3.5 1714 -3.5
1913 1 20 4769 234 24 1 12.5 -19.5 1694.5 -19.5
1913 1 21 4770 235 27 -3 12 -20 1674.5 -20
1913 1 22 4771 236 27 -5 11 -21 1653.5 -21
1913 1 23 4772 237 20 2 11 -21 1632.5 -21
1913 1 24 4773 238 31 2 16.5 -15.5 1617 -15.5
1913 1 25 4774 239 43 6 24.5 -7.5 1609.5 -7.5
1913 1 26 4775 240 35 4 19.5 -12.5 1597 -12.5
1913 1 27 4776 241 33 3 18 -14 1583 -14
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1913 1 28 4777 242 36 4 20 -12 1571 -12
1913 1 29 4778 243 39 3 21 -11 1560 -11
1913 1 30 4779 244 43 11 27 -5 1555 -5
1913 1 31 4780 245 44 10 27 -5 1550 -5
1913 2 1 4781 246 45 11 28 -4 1546 -4
1913 2 2 4782 247 36 23 29.5 -2.5 1543.5 -2.5
1913 2 3 4783 248 26 5 15.5 -16.5 1527 -16.5
1913 2 4 4784 249 37 4 20.5 -11.5 1515.5 -11.5
1913 2 5 4785 250 35 11 23 -9 1506.5 -9
1913 2 6 4786 251 38 9 23.5 -8.5 1498 -8.5
1913 2 7 4787 252 43 11 27 -5 1493 -5
1913 2 8 4788 253 40 29 34.5 2.5 1495.5 2.5
1913 2 9 4789 254 33 31 32 0 1495.5 0
1913 2 10 4790 255 41 25 33 1 1496.5 1
1913 2 11 4791 256 50 15 32.5 0.5 1497 0.5
1913 2 12 4792 257 40 8 24 -8 1489 -8
1913 2 13 4793 258 50 10 30 -2 1487 -2
1913 2 14 4794 259 45 11 28 -4 1483 -4
1913 2 15 4795 260 43 9 26 -6 1477 -6
1913 2 16 4796 261 50 10 30 -2 1475 -2
1913 2 17 4797 262 51 12 31.5 -0.5 1474.5 -0.5
1913 2 18 4798 263 33 30 31.5 -0.5 1474 -0.5
1913 2 19 4799 264 31 16 23.5 -8.5 1465.5 -8.5
1913 2 20 4800 265 30 22 26 -6 1459.5 -6
1913 2 21 4801 266 25 14 19.5 -12.5 1447 -12.5
1913 2 22 4802 267 30 22 26 -6 1441 -6
1913 2 23 4803 268 34 11 22.5 -9.5 1431.5 -9.5
1913 2 24 4804 269 40 30 35 3 1434.5 3
1913 2 25 4805 270 41 21 31 -1 1433.5 -1
1913 2 26 4806 271 40 29 34.5 2.5 1436 2.5
1913 2 27 4807 272 40 24 32 0 1436 0
1913 2 28 4808 273 41 12 26.5 -5.5 1430.5 -5.5
1913 3 1 4809 274 40 11 25.5 -6.5 1424 -6.5
1913 3 2 4810 275 35 19 27 -5 1419 -5
1913 3 3 4811 276 56 19 37.5 5.5 1424.5 5.5
1913 3 4 4812 277 54 18 36 4 1428.5 4
1913 3 5 4813 278 56 19 37.5 5.5 1434 5.5
1913 3 6 4814 279 48 23 35.5 3.5 1437.5 3.5
1913 3 7 4815 280 56 24 40 8 1445.5 8
1913 3 8 4816 281 46 16 31 -1 1444.5 -1
1913 3 9 4817 282 56 17 36.5 4.5 1449 4.5
1913 3 10 4818 283 55 16 35.5 3.5 1452.5 3.5
1913 3 11 4819 284 62 21 41.5 9.5 1462 9.5
1913 3 12 4820 285 50 27 38.5 6.5 1468.5 6.5
1913 3 13 4821 286 30 26 28 -4 1464.5 -4
1913 3 14 4822 287 31 7 19 -13 1451.5 -13
1913 3 15 4823 288 40 15 27.5 -4.5 1447 -4.5
1913 3 16 4824 289 38 10 24 -8 1439 -8
1913 3 17 4825 290 57 11 34 2 1441 2
1913 3 18 4826 291 50 40 45 13 1454 13
1913 3 19 4827 292 46 20 33 1 1455 1
1913 3 20 4828 293 40 31 35.5 3.5 1458.5 3.5
1913 3 21 4829 294 50 20 35 3 1461.5 3
1913 3 22 4830 295 55 22 38.5 6.5 1468 6.5
1913 3 23 4831 296 59 34 46.5 14.5 1482.5 14.5
1913 3 24 4832 297 40 31 35.5 3.5 1486 3.5
1913 3 25 4833 298 40 20 30 -2 1484 -2
1913 3 26 4834 299 41 18 29.5 -2.5 1481.5 -2.5
1913 3 27 4835 300 44 12 28 -4 1477.5 -4
1913 3 28 4836 301 60 11 35.5 3.5 1481 3.5
1913 3 29 4837 302 68 24 46 14 1495 14
1913 3 30 4838 303 60 30 45 13 1508 13
1913 3 31 4839 304 65 31 48 16 1524 16
1913 4 1 4840 305 68 28 48 16 1540 16
1913 4 2 4841 306 55 40 47.5 15.5 1555.5 15.5
1913 4 3 4842 307 52 39 45.5 13.5 1569 13.5
1913 4 4 4843 308 64 29 46.5 14.5 1583.5 14.5
1913 4 5 4844 309 55 24 39.5 7.5 1591 7.5
1913 4 6 4845 310 50 25 37.5 5.5 1596.5 5.5
1913 4 7 4846 311 49 19 34 2 1598.5 2
1913 4 8 4847 312 52 20 36 4 1602.5 4
1913 4 9 4848 313 54 19 36.5 4.5 1607 4.5
1913 4 10 4849 314 54 22 38 6 1613 6
1913 4 11 4850 315 50 20 35 3 1616 3
1913 4 12 4851 316 65 15 40 8 1624 8
1913 4 13 4852 317 61 20 40.5 8.5 1632.5 8.5
1913 4 14 4853 318 70 23 46.5 14.5 1647 14.5
1913 4 15 4854 319 53 35 44 12 1659 12
1913 4 16 4855 320 54 29 41.5 9.5 1668.5 9.5
1913 4 17 4856 321 60 32 46 14 1682.5 14
1913 4 18 4857 322 60 25 42.5 10.5 1693 10.5
1913 4 19 4858 323 59 26 42.5 10.5 1703.5 10.5
1913 4 20 4859 324 63 27 45 13 1716.5 13
1913 4 21 4860 325 65 27 46 14 1730.5 14
1913 4 22 4861 326 50 30 40 8 1738.5 8
1913 4 23 4862 327 48 32 40 8 1746.5 8
1913 4 24 4863 328 58 19 38.5 6.5 1753 6.5
1913 4 25 4864 329 55 22 38.5 6.5 1759.5 6.5
1913 4 26 4865 330 70 25 47.5 15.5 1775 15.5
1913 4 27 4866 331 60 32 46 14 1789 14
1913 4 28 4867 332 75 41 58 26 1815 26
1913 4 29 4868 333 71 49 60 28 1843 28
1913 4 30 4869 334 70 50 60 28 1871 28
1913 5 1 4870 335 50 40 45 13 1884 13
1913 5 2 4871 336 55 31 43 11 1895 11
1913 5 3 4872 337 57 30 43.5 11.5 1906.5 11.5
1913 5 4 4873 338 65 26 45.5 13.5 1920 13.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1913 5 5 4874 339 68 28 48 16 1936 16
1913 5 6 4875 340 70 30 50 18 1954 18
1913 5 7 4876 341 64 38 51 19 1973 19
1913 5 8 4877 342 67 38 52.5 20.5 1993.5 20.5
1913 5 9 4878 343 68 35 51.5 19.5 2013 19.5
1913 5 10 4879 344 78 36 57 25 2038 25
1913 5 11 4880 345 72 40 56 24 2062 24
1913 5 12 4881 346 70 25 47.5 15.5 2077.5 15.5
1913 5 13 4882 347 75 42 58.5 26.5 2104 26.5
1913 5 14 4883 348 76 45 60.5 28.5 2132.5 28.5
1913 5 15 4884 349 72 30 51 19 2151.5 19
1913 5 16 4885 350 73 32 52.5 20.5 2172 20.5
1913 5 17 4886 351 70 40 55 23 2195 23
1913 5 18 4887 352 65 42 53.5 21.5 2216.5 21.5
1913 5 19 4888 353 60 45 52.5 20.5 2237 20.5
1913 5 20 4889 354 65 32 48.5 16.5 2253.5 16.5
1913 5 21 4890 355 70 40 55 23 2276.5 23
1913 5 22 4891 356 75 35 55 23 2299.5 23
1913 5 23 4892 357 80 39 59.5 27.5 2327 27.5
1913 5 24 4893 358 83 38 60.5 28.5 2355.5 28.5
1913 5 25 4894 359 90 45 67.5 35.5 2391 35.5
1913 5 26 4895 360 92 48 70 38 2429 38
1913 5 27 4896 361 91 43 67 35 2464 35
1913 5 28 4897 362 90 50 70 38 2502 38
1913 5 29 4898 363 90 54 72 40 2542 40 1913
1913 5 30 4899 364 92 51 71.5 39.5 2581.5 39.5 Avg (n ) % values
1913 5 31 4900 365 92 47 69.5 37.5 2619 37.5 42.8 242 66.3
1913 6 1 4901 missing
1913 8 1 4962 61 98 53 75.5 43.5 43.5 43.5
1913 8 2 4963 62 94 52 73 41 84.5 41
1913 8 3 4964 63 95 55 75 43 127.5 43
1913 8 4 4965 64 96 59 77.5 45.5 173 45.5
1913 8 5 4966 65 96 58 77 45 218 45
1913 8 6 4967 66 95 57 76 44 262 44
1913 8 7 4968 67 92 59 75.5 43.5 305.5 43.5
1913 8 8 4969 68 96 51 73.5 41.5 347 41.5
1913 8 9 4970 69 90 69 79.5 47.5 394.5 47.5
1913 8 10 4971 70 88 53 70.5 38.5 433 38.5
1913 8 11 4972 71 89 54 71.5 39.5 472.5 39.5
1913 8 12 4973 72 94 55 74.5 42.5 515 42.5
1913 8 13 4974 73 100 54 77 45 560 45
1913 8 14 4975 74 92 45 68.5 36.5 596.5 36.5
1913 8 15 4976 75 93 46 69.5 37.5 634 37.5
1913 8 16 4977 76 92 44 68 36 670 36
1913 8 17 4978 77 95 40 67.5 35.5 705.5 35.5
1913 8 18 4979 78 93 42 67.5 35.5 741 35.5
1913 8 19 4980 79 94 48 71 39 780 39
1913 8 20 4981 80 96 52 74 42 822 42
1913 8 21 4982 81 98 55 76.5 44.5 866.5 44.5
1913 8 22 4983 82 96 58 77 45 911.5 45
1913 8 23 4984 83 97 60 78.5 46.5 958 46.5
1913 8 24 4985 84 94 63 78.5 46.5 1004.5 46.5
1913 8 25 4986 85 96 56 76 44 1048.5 44
1913 8 26 4987 86 98 55 76.5 44.5 1093 44.5
1913 8 27 4988 87 90 50 70 38 1131 38
1913 8 28 4989 88 90 53 71.5 39.5 1170.5 39.5
1913 8 29 4990 89 96 52 74 42 1212.5 42
1913 8 30 4991 90 98 56 77 45 1257.5 45
1913 8 31 4992 91 97 56 76.5 44.5 1302 44.5
1914 2 1 5146 245 41 28 34.5 2.5 1304.5 2.5
1914 2 2 5147 246 40 19 29.5 -2.5 1302 -2.5
1914 2 3 5148 247 41 17 29 -3 1299 -3
1914 2 4 5149 248 48 30 39 7 1306 7
1914 2 5 5150 249 45 16 30.5 -1.5 1304.5 -1.5
1914 2 6 5151 250 36 14 25 -7 1297.5 -7
1914 2 7 5152 251 41 9 25 -7 1290.5 -7
1914 2 8 5153 252 44 11 27.5 -4.5 1286 -4.5
1914 2 9 5154 253 46 15 30.5 -1.5 1284.5 -1.5
1914 2 10 5155 254 47 14 30.5 -1.5 1283 -1.5
1914 2 11 5156 255 49 18 33.5 1.5 1284.5 1.5
1914 2 12 5157 256 50 19 34.5 2.5 1287 2.5
1914 2 13 5158 257 48 15 31.5 -0.5 1286.5 -0.5
1914 2 14 5159 258 47 13 30 -2 1284.5 -2
1914 2 15 5160 259 46 12 29 -3 1281.5 -3
1914 2 16 5161 260 49 29 39 7 1288.5 7
1914 2 17 5162 261 48 27 37.5 5.5 1294 5.5
1914 2 18 5163 262 45 30 37.5 5.5 1299.5 5.5
1914 2 19 5164 263 55 29 42 10 1309.5 10
1914 2 20 5165 264 58 28 43 11 1320.5 11
1914 2 21 5166 265 56 29 42.5 10.5 1331 10.5
1914 2 22 5167 266 45 30 37.5 5.5 1336.5 5.5
1914 2 23 5168 267 48 19 33.5 1.5 1338 1.5
1914 2 24 5169 268 47 19 33 1 1339 1
1914 2 25 5170 269 51 18 34.5 2.5 1341.5 2.5
1914 2 26 5171 270 49 28 38.5 6.5 1348 6.5
1914 2 27 5172 271 51 15 33 1 1349 1
1914 2 28 5173 272 59 22 40.5 8.5 1357.5 8.5
1914 3 1 5174 273 58 28 43 11 1368.5 11
1914 3 2 5175 274 60 26 43 11 1379.5 11
1914 3 3 5176 275 59 27 43 11 1390.5 11
1914 3 4 5177 276 61 29 45 13 1403.5 13
1914 3 5 5178 277 55 15 35 3 1406.5 3
1914 3 6 5179 278 57 22 39.5 7.5 1414 7.5
1914 3 7 5180 279 61 29 45 13 1427 13
1914 3 8 5181 280 63 19 41 9 1436 9
1914 3 9 5182 281 62 32 47 15 1451 15
1914 3 10 5183 282 61 30 45.5 13.5 1464.5 13.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1914 3 11 5184 283 59 36 47.5 15.5 1480 15.5
1914 3 12 5185 284 ###M 33 #####M 0 1480 missing
1914 3 13 5186 285 51 20 35.5 3.5 1483.5 3.5
1914 3 14 5187 286 59 20 39.5 7.5 1491 7.5
1914 3 15 5188 287 67 27 47 15 1506 15
1914 3 16 5189 288 60 31 45.5 13.5 1519.5 13.5
1914 3 17 5190 289 54 ###M #####M 0 1519.5 missing
1914 3 18 5191 290 63 ###M #####M 0 1519.5 missing
1914 3 19 5192 291 65 ###M #####M 0 1519.5 missing
1914 3 20 5193 292 64 35 49.5 17.5 1537 17.5
1914 3 21 5194 293 60 26 43 11 1548 11
1914 3 22 5195 294 59 30 44.5 12.5 1560.5 12.5
1914 3 23 5196 295 56 31 43.5 11.5 1572 11.5
1914 3 24 5197 296 57 28 42.5 10.5 1582.5 10.5
1914 3 25 5198 297 64 43 53.5 21.5 1604 21.5
1914 3 26 5199 298 63 46 54.5 22.5 1626.5 22.5
1914 3 27 5200 299 64 ###M #####M 0 1626.5 missing
1914 3 28 5201 300 61 45 53 21 1647.5 21
1914 3 29 5202 301 58 ###M #####M 0 1647.5 missing
1914 3 30 5203 302 61 23 42 10 1657.5 10
1914 4 1 5205 304 62 40 51 19 1676.5 19
1914 4 2 5206 305 65 43 54 22 1698.5 22
1914 4 3 5207 306 67 41 54 22 1720.5 22
1914 4 4 5208 307 68 36 52 20 1740.5 20
1914 4 5 5209 308 66 37 51.5 19.5 1760 19.5
1914 4 6 5210 309 67 38 52.5 20.5 1780.5 20.5
1914 4 7 5211 310 69 41 55 23 1803.5 23
1914 4 8 5212 311 75 29 52 20 1823.5 20
1914 4 9 5213 312 74 30 52 20 1843.5 20
1914 4 10 5214 313 78 39 58.5 26.5 1870 26.5
1914 4 11 5215 314 75 38 56.5 24.5 1894.5 24.5
1914 4 12 5216 315 73 26 49.5 17.5 1912 17.5
1914 4 13 5217 316 74 29 51.5 19.5 1931.5 19.5
1914 4 14 5218 317 76 34 55 23 1954.5 23
1914 4 15 5219 318 82 40 61 29 1983.5 29
1914 4 16 5220 319 88 45 66.5 34.5 2018 34.5
1914 4 17 5221 320 79 41 60 28 2046 28
1914 4 18 5222 321 72 27 49.5 17.5 2063.5 17.5
1914 4 19 5223 322 77 33 55 23 2086.5 23
1914 4 20 5224 323 81 31 56 24 2110.5 24
1914 4 21 5225 324 83 32 57.5 25.5 2136 25.5
1914 4 22 5226 325 78 39 58.5 26.5 2162.5 26.5
1914 4 23 5227 326 79 37 58 26 2188.5 26
1914 4 24 5228 327 72 43 57.5 25.5 2214 25.5
1914 4 25 5229 328 68 38 53 21 2235 21
1914 4 26 5230 329 70 40 55 23 2258 23
1914 4 27 5231 330 72 31 51.5 19.5 2277.5 19.5
1914 4 28 5232 331 73 36 54.5 22.5 2300 22.5
1914 4 29 5233 332 79 42 60.5 28.5 2328.5 28.5
1914 4 30 5234 333 82 43 62.5 30.5 2359 30.5
1914 5 1 5235 334 64 30 47 15 2374 15
1914 5 2 5236 335 70 30 50 18 2392 18
1914 5 3 5237 336 78 43 60.5 28.5 2420.5 28.5
1914 5 4 5238 337 70 44 57 25 2445.5 25
1914 5 5 5239 338 76 46 61 29 2474.5 29
1914 5 6 5240 339 76 43 59.5 27.5 2502 27.5
1914 5 7 5241 340 89 40 64.5 32.5 2534.5 32.5
1914 5 8 5242 341 88 41 64.5 32.5 2567 32.5
1914 5 9 5243 342 86 36 61 29 2596 29
1914 5 10 5244 343 78 46 62 30 2626 30
1914 5 11 5245 344 75 43 59 27 2653 27
1914 5 12 5246 345 75 36 55.5 23.5 2676.5 23.5
1914 5 13 5247 346 81 37 59 27 2703.5 27
1914 5 14 5248 347 77 49 63 31 2734.5 31
1914 5 15 5249 348 65 48 56.5 24.5 2759 24.5
1914 5 16 5250 349 74 46 60 28 2787 28
1914 5 17 5251 350 80 45 62.5 30.5 2817.5 30.5
1914 5 18 5252 351 81 44 62.5 30.5 2848 30.5
1914 5 19 5253 352 80 46 63 31 2879 31
1914 5 20 5254 353 85 43 64 32 2911 32
1914 5 21 5255 354 85 46 65.5 33.5 2944.5 33.5
1914 5 22 5256 355 86 50 68 36 2980.5 36
1914 5 23 5257 356 87 61 74 42 3022.5 42
1914 5 24 5258 357 81 62 71.5 39.5 3062 39.5
1914 5 25 5259 358 82 54 68 36 3098 36
1914 5 26 5260 359 85 38 61.5 29.5 3127.5 29.5
1914 5 27 5261 360 82 57 69.5 37.5 3165 37.5
1914 5 28 5262 361 85 45 65 33 3198 33
1914 5 29 5263 362 90 51 70.5 38.5 3236.5 38.5 1914
1914 5 30 5264 363 88 52 70 38 3274.5 38 Avg (n ) % values
1914 5 31 5265 364 87 60 73.5 41.5 3316 41.5 55.0 144 39.5
1914 6 1 5266 1 78 58 68 36 36 36
1914 6 2 5267 2 80 52 66 34 70 34
1914 6 3 5268 3 75 49 62 30 100 30
1914 6 4 5269 4 73 50 61.5 29.5 129.5 29.5
1914 6 5 5270 5 79 47 63 31 160.5 31
1914 6 6 5271 6 74 45 59.5 27.5 188 27.5
1914 6 7 5272 7 61 42 51.5 19.5 207.5 19.5
1914 6 8 5273 8 70 46 58 26 233.5 26
1914 6 9 5274 9 80 40 60 28 261.5 28
1914 6 10 5275 10 87 45 66 34 295.5 34
1914 6 11 5276 11 90 50 70 38 333.5 38
1914 6 12 5277 12 90 58 74 42 375.5 42
1914 6 13 5278 13 93 57 75 43 418.5 43
1914 6 14 5279 14 93 51 72 40 458.5 40
1914 6 15 5280 15 93 50 71.5 39.5 498 39.5
1914 6 16 5281 16 90 48 69 37 535 37
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1914 6 17 5282 17 91 49 70 38 573 38
1914 6 18 5283 18 96 52 74 42 615 42
1914 6 19 5284 19 95 70 82.5 50.5 665.5 50.5
1914 6 20 5285 20 87 66 76.5 44.5 710 44.5
1914 6 21 5286 21 90 51 70.5 38.5 748.5 38.5
1914 6 22 5287 22 92 51 71.5 39.5 788 39.5
1914 6 23 5288 23 90 48 69 37 825 37
1914 6 24 5289 24 90 40 65 33 858 33
1914 6 25 5290 25 92 45 68.5 36.5 894.5 36.5
1914 6 26 5291 26 94 46 70 38 932.5 38
1914 6 27 5292 27 95 46 70.5 38.5 971 38.5
1914 6 28 5293 28 101 48 74.5 42.5 1013.5 42.5
1914 6 29 5294 29 99 51 75 43 1056.5 43
1914 6 30 5295 30 95 62 78.5 46.5 1103 46.5
1914 7 1 5296 31 92 55 73.5 41.5 1144.5 41.5
1914 7 2 5297 32 89 61 75 43 1187.5 43
1914 7 3 5298 33 92 50 71 39 1226.5 39
1914 7 4 5299 34 89 52 70.5 38.5 1265 38.5
1914 7 5 5300 35 94 60 77 45 1310 45
1914 7 6 5301 36 93 61 77 45 1355 45
1914 7 7 5302 37 95 57 76 44 1399 44
1914 7 8 5303 38 96 58 77 45 1444 45
1914 7 9 5304 39 88 63 75.5 43.5 1487.5 43.5
1914 7 10 5305 40 87 60 73.5 41.5 1529 41.5
1914 7 11 5306 41 93 54 73.5 41.5 1570.5 41.5
1914 7 12 5307 42 95 57 76 44 1614.5 44
1914 7 13 5308 43 90 60 75 43 1657.5 43
1914 7 14 5309 44 86 62 74 42 1699.5 42
1914 7 15 5310 45 92 54 73 41 1740.5 41
1914 7 16 5311 46 94 58 76 44 1784.5 44
1914 7 17 5312 47 87 61 74 42 1826.5 42
1914 7 18 5313 48 90 59 74.5 42.5 1869 42.5
1914 7 19 5314 49 92 57 74.5 42.5 1911.5 42.5
1914 7 20 5315 50 89 60 74.5 42.5 1954 42.5
1914 7 21 5316 51 91 55 73 41 1995 41
1914 7 22 5317 52 91 53 72 40 2035 40
1914 7 23 5318 53 90 50 70 38 2073 38
1914 7 24 5319 54 87 55 71 39 2112 39
1914 7 25 5320 55 93 56 74.5 42.5 2154.5 42.5
1914 7 26 5321 56 91 49 70 38 2192.5 38
1914 7 27 5322 57 88 51 69.5 37.5 2230 37.5
1914 7 28 5323 58 90 51 70.5 38.5 2268.5 38.5
1914 7 29 5324 59 94 57 75.5 43.5 2312 43.5
1914 7 30 5325 60 88 59 73.5 41.5 2353.5 41.5
1914 7 31 5326 61 93 59 76 44 2397.5 44
1914 8 1 5327 62 98 58 78 46 2443.5 46
1914 8 2 5328 63 94 55 74.5 42.5 2486 42.5
1914 8 3 5329 64 96 58 77 45 2531 45
1914 8 4 5330 65 96 59 77.5 45.5 2576.5 45.5
1914 8 5 5331 66 100 56 78 46 2622.5 46
1914 8 6 5332 67 100 56 78 46 2668.5 46
1914 8 7 5333 68 100 55 77.5 45.5 2714 45.5
1914 8 8 5334 69 95 51 73 41 2755 41
1914 8 9 5335 70 90 52 71 39 2794 39
1914 8 10 5336 71 98 50 74 42 2836 42
1914 8 11 5337 72 90 53 71.5 39.5 2875.5 39.5
1914 8 12 5338 73 95 48 71.5 39.5 2915 39.5
1914 8 13 5339 74 95 50 72.5 40.5 2955.5 40.5
1914 8 14 5340 75 100 55 77.5 45.5 3001 45.5
1914 8 15 5341 76 100 50 75 43 3044 43
1914 8 16 5342 77 100 51 75.5 43.5 3087.5 43.5
1914 8 17 5343 78 97 58 77.5 45.5 3133 45.5
1914 8 18 5344 79 95 50 72.5 40.5 3173.5 40.5
1914 8 19 5345 80 96 51 73.5 41.5 3215 41.5
1914 8 20 5346 81 95 50 72.5 40.5 3255.5 40.5
1914 8 21 5347 82 94 51 72.5 40.5 3296 40.5
1914 8 22 5348 83 84 65 74.5 42.5 3338.5 42.5
1914 8 23 5349 84 87 48 67.5 35.5 3374 35.5
1914 8 24 5350 85 90 51 70.5 38.5 3412.5 38.5
1914 8 25 5351 86 94 51 72.5 40.5 3453 40.5
1914 8 26 5352 87 85 50 67.5 35.5 3488.5 35.5
1914 8 27 5353 88 87 51 69 37 3525.5 37
1914 8 28 5354 89 90 48 69 37 3562.5 37
1914 8 29 5355 90 94 49 71.5 39.5 3602 39.5
1914 8 30 5356 91 88 52 70 38 3640 38
1914 9 1 5358 93 91 49 70 38 3678 38
1914 9 2 5359 94 95 49 72 40 3718 40
1914 9 3 5360 95 90 47 68.5 36.5 3754.5 36.5
1914 9 4 5361 96 89 46 67.5 35.5 3790 35.5
1914 9 5 5362 97 90 44 67 35 3825 35
1914 9 6 5363 98 88 46 67 35 3860 35
1914 9 7 5364 99 91 49 70 38 3898 38
1914 9 8 5365 100 90 48 69 37 3935 37
1914 9 9 5366 101 87 42 64.5 32.5 3967.5 32.5
1914 9 10 5367 102 88 41 64.5 32.5 4000 32.5
1914 9 11 5368 103 89 44 66.5 34.5 4034.5 34.5
1914 9 12 5369 104 86 43 64.5 32.5 4067 32.5
1914 9 13 5370 105 87 45 66 34 4101 34
1914 9 14 5371 106 87 46 66.5 34.5 4135.5 34.5
1914 9 15 5372 107 85 40 62.5 30.5 4166 30.5
1914 9 16 5373 108 82 40 61 29 4195 29
1914 9 17 5374 109 80 41 60.5 28.5 4223.5 28.5
1914 9 18 5375 110 87 45 66 34 4257.5 34
1914 9 19 5376 111 81 43 62 30 4287.5 30
1914 9 20 5377 112 79 41 60 28 4315.5 28
1914 9 21 5378 113 80 38 59 27 4342.5 27
1914 9 22 5379 114 79 40 59.5 27.5 4370 27.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1914 9 23 5380 115 78 41 59.5 27.5 4397.5 27.5
1914 9 24 5381 116 81 39 60 28 4425.5 28
1914 9 25 5382 117 80 40 60 28 4453.5 28
1914 9 26 5383 118 76 36 56 24 4477.5 24
1914 9 27 5384 119 76 37 56.5 24.5 4502 24.5
1914 9 28 5385 120 74 34 54 22 4524 22
1914 9 29 5386 121 79 40 59.5 27.5 4551.5 27.5
1914 9 30 5387 122 78 36 57 25 4576.5 25
1914 10 1 5388 123 79 39 59 27 4603.5 27
1914 10 2 5389 124 70 31 50.5 18.5 4622 18.5
1914 10 3 5390 125 75 36 55.5 23.5 4645.5 23.5
1914 10 4 5391 126 74 33 53.5 21.5 4667 21.5
1914 10 5 5392 127 69 30 49.5 17.5 4684.5 17.5
1914 10 6 5393 128 70 34 52 20 4704.5 20
1914 10 7 5394 129 68 33 50.5 18.5 4723 18.5
1914 10 8 5395 130 73 38 55.5 23.5 4746.5 23.5
1914 10 9 5396 131 67 38 52.5 20.5 4767 20.5
1914 10 10 5397 132 68 32 50 18 4785 18
1914 10 11 5398 133 71 36 53.5 21.5 4806.5 21.5
1914 10 12 5399 134 70 35 52.5 20.5 4827 20.5
1914 10 13 5400 135 71 34 52.5 20.5 4847.5 20.5
1914 10 14 5401 136 69 30 49.5 17.5 4865 17.5
1914 10 15 5402 137 67 34 50.5 18.5 4883.5 18.5
1914 10 16 5403 138 73 28 50.5 18.5 4902 18.5
1914 10 17 5404 139 75 25 50 18 4920 18
1914 10 18 5405 140 76 30 53 21 4941 21
1914 10 19 5406 141 74 32 53 21 4962 21
1914 10 20 5407 142 70 28 49 17 4979 17
1914 10 21 5408 143 71 27 49 17 4996 17
1914 10 22 5409 144 68 29 48.5 16.5 5012.5 16.5
1914 10 23 5410 145 66 23 44.5 12.5 5025 12.5
1914 10 24 5411 146 65 29 47 15 5040 15
1914 10 25 5412 147 64 23 43.5 11.5 5051.5 11.5
1914 10 26 5413 148 68 25 46.5 14.5 5066 14.5
1914 10 27 5414 149 67 31 49 17 5083 17
1914 10 28 5415 150 68 30 49 17 5100 17
1914 10 29 5416 151 63 26 44.5 12.5 5112.5 12.5
1914 10 30 5417 152 60 28 44 12 5124.5 12
1914 10 31 5418 153 63 20 41.5 9.5 5134 9.5
1914 11 1 5419 154 64 21 42.5 10.5 5144.5 10.5
1914 11 2 5420 155 60 30 45 13 5157.5 13
1914 11 3 5421 156 58 29 43.5 11.5 5169 11.5
1914 11 4 5422 157 57 19 38 6 5175 6
1914 11 5 5423 158 58 20 39 7 5182 7
1914 11 6 5424 159 61 24 42.5 10.5 5192.5 10.5
1914 11 7 5425 160 57 32 44.5 12.5 5205 12.5
1914 11 8 5426 161 56 34 45 13 5218 13
1914 11 9 5427 162 60 24 42 10 5228 10
1914 11 10 5428 163 58 21 39.5 7.5 5235.5 7.5
1914 11 11 5429 164 55 19 37 5 5240.5 5
1914 11 12 5430 165 51 16 33.5 1.5 5242 1.5
1914 11 13 5431 166 57 15 36 4 5246 4
1914 11 14 5432 167 52 11 31.5 -0.5 5245.5 -0.5
1914 11 15 5433 168 53 26 39.5 7.5 5253 7.5
1914 11 16 5434 169 54 24 39 7 5260 7
1914 11 17 5435 170 58 19 38.5 6.5 5266.5 6.5
1914 11 18 5436 171 51 8 29.5 -2.5 5264 -2.5
1914 11 19 5437 172 50 6 28 -4 5260 -4
1914 11 20 5438 173 54 6 30 -2 5258 -2
1914 11 21 5439 174 52 4 28 -4 5254 -4
1914 11 22 5440 175 50 2 26 -6 5248 -6
1914 11 23 5441 176 52 3 27.5 -4.5 5243.5 -4.5
1914 11 24 5442 177 56 17 36.5 4.5 5248 4.5
1914 11 25 5443 178 58 19 38.5 6.5 5254.5 6.5
1914 11 26 5444 179 52 15 33.5 1.5 5256 1.5
1914 11 27 5445 180 55 17 36 4 5260 4
1914 11 28 5446 181 53 21 37 5 5265 5
1914 11 29 5447 182 50 14 32 0 5265 0
1914 11 30 5448 183 49 11 30 -2 5263 -2
1914 12 1 5449 184 51 17 34 2 5265 2
1914 12 2 5450 185 52 16 34 2 5267 2
1914 12 3 5451 186 54 19 36.5 4.5 5271.5 4.5
1914 12 4 5452 187 50 13 31.5 -0.5 5271 -0.5
1914 12 5 5453 188 51 12 31.5 -0.5 5270.5 -0.5
1914 12 6 5454 189 50 11 30.5 -1.5 5269 -1.5
1914 12 7 5455 190 50 17 33.5 1.5 5270.5 1.5
1914 12 8 5456 191 49 18 33.5 1.5 5272 1.5
1914 12 9 5457 192 43 8 25.5 -6.5 5265.5 -6.5
1914 12 10 5458 193 36 0 18 -14 5251.5 -14
1914 12 11 5459 194 38 0 19 -13 5238.5 -13
1914 12 12 5460 195 36 0 18 -14 5224.5 -14
1914 12 13 5461 196 34 -3 15.5 -16.5 5208 -16.5
1914 12 14 5462 197 33 -8 12.5 -19.5 5188.5 -19.5
1914 12 15 5463 198 35 9 22 -10 5178.5 -10
1914 12 16 5464 199 33 2 17.5 -14.5 5164 -14.5
1914 12 17 5465 200 34 8 21 -11 5153 -11
1914 12 18 5466 201 30 12 21 -11 5142 -11
1914 12 19 5467 202 31 14 22.5 -9.5 5132.5 -9.5
1914 12 20 5468 203 32 24 28 -4 5128.5 -4
1914 12 21 5469 204 30 21 25.5 -6.5 5122 -6.5
1914 12 22 5470 205 29 2 15.5 -16.5 5105.5 -16.5
1914 12 23 5471 206 31 8 19.5 -12.5 5093 -12.5
1914 12 24 5472 207 30 4 17 -15 5078 -15
1914 12 25 5473 208 40 10 25 -7 5071 -7
1914 12 26 5474 209 38 9 23.5 -8.5 5062.5 -8.5
1914 12 27 5475 210 38 25 31.5 -0.5 5062 -0.5
1914 12 28 5476 211 32 4 18 -14 5048 -14
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1914 12 29 5477 212 34 -1 16.5 -15.5 5032.5 -15.5
1914 12 30 5478 213 36 3 19.5 -12.5 5020 -12.5
1914 12 31 5479 214 32 0 16 -16 5004 -16
1915 1 1 5480 215 36 -4 16 -16 4988 -16
1915 1 2 5481 216 35 -4 15.5 -16.5 4971.5 -16.5
1915 1 3 5482 217 37 2 19.5 -12.5 4959 -12.5
1915 1 4 5483 218 38 4 21 -11 4948 -11
1915 1 5 5484 219 41 11 26 -6 4942 -6
1915 1 6 5485 220 31 2 16.5 -15.5 4926.5 -15.5
1915 1 7 5486 221 32 3 17.5 -14.5 4912 -14.5
1915 1 8 5487 222 34 -2 16 -16 4896 -16
1915 1 9 5488 223 33 -3 15 -17 4879 -17
1915 1 10 5489 224 29 -9 10 -22 4857 -22
1915 1 11 5490 225 29 -6 11.5 -20.5 4836.5 -20.5
1915 1 12 5491 226 30 5 17.5 -14.5 4822 -14.5
1915 1 13 5492 227 36 -1 17.5 -14.5 4807.5 -14.5
1915 1 14 5493 228 33 5 19 -13 4794.5 -13
1915 1 15 5494 229 42 15 28.5 -3.5 4791 -3.5
1915 1 16 5495 230 37 22 29.5 -2.5 4788.5 -2.5
1915 1 17 5496 231 34 -8 13 -19 4769.5 -19
1915 1 18 5497 232 30 -7 11.5 -20.5 4749 -20.5
1915 1 19 5498 233 34 -4 15 -17 4732 -17
1915 1 20 5499 234 35 -4 15.5 -16.5 4715.5 -16.5
1915 1 21 5500 235 32 -3 14.5 -17.5 4698 -17.5
1915 1 22 5501 236 30 -5 12.5 -19.5 4678.5 -19.5
1915 1 23 5502 237 29 -15 7 -25 4653.5 -25
1915 1 24 5503 238 22 -14 4 -28 4625.5 -28
1915 1 25 5504 239 26 6 16 -16 4609.5 -16
1915 1 26 5505 240 28 -4 12 -20 4589.5 -20
1915 1 27 5506 241 28 -6 11 -21 4568.5 -21
1915 1 28 5507 242 30 17 23.5 -8.5 4560 -8.5
1915 1 29 5508 243 32 24 28 -4 4556 -4
1915 1 30 5509 244 33 20 26.5 -5.5 4550.5 -5.5
1915 1 31 5510 245 34 18 26 -6 4544.5 -6
1915 2 1 5511 246 41 -1 20 -12 4532.5 -12
1915 2 2 5512 247 40 9 24.5 -7.5 4525 -7.5
1915 2 3 5513 248 45 19 32 0 4525 0
1915 2 4 5514 249 40 19 29.5 -2.5 4522.5 -2.5
1915 2 5 5515 250 37 0 18.5 -13.5 4509 -13.5
1915 2 6 5516 251 34 -3 15.5 -16.5 4492.5 -16.5
1915 2 7 5517 252 35 8 21.5 -10.5 4482 -10.5
1915 2 8 5518 253 35 -2 16.5 -15.5 4466.5 -15.5
1915 2 9 5519 254 36 0 18 -14 4452.5 -14
1915 2 10 5520 255 38 15 26.5 -5.5 4447 -5.5
1915 2 11 5521 256 40 25 32.5 0.5 4447.5 0.5
1915 2 12 5522 257 45 30 37.5 5.5 4453 5.5
1915 2 13 5523 258 46 22 34 2 4455 2
1915 2 14 5524 259 43 16 29.5 -2.5 4452.5 -2.5
1915 2 15 5525 260 40 16 28 -4 4448.5 -4
1915 2 16 5526 261 41 23 32 0 4448.5 0
1915 2 17 5527 262 40 22 31 -1 4447.5 -1
1915 2 18 5528 263 41 23 32 0 4447.5 0
1915 2 19 5529 264 43 27 35 3 4450.5 3
1915 2 20 5530 265 44 26 35 3 4453.5 3
1915 2 21 5531 266 48 28 38 6 4459.5 6
1915 2 22 5532 267 43 19 31 -1 4458.5 -1
1915 2 23 5533 268 44 21 32.5 0.5 4459 0.5
1915 2 24 5534 269 44 28 36 4 4463 4
1915 2 25 5535 270 46 32 39 7 4470 7
1915 2 26 5536 271 45 31 38 6 4476 6
1915 2 27 5537 272 44 23 33.5 1.5 4477.5 1.5
1915 2 28 5538 273 45 27 36 4 4481.5 4
1915 3 1 5539 274 44 28 36 4 4485.5 4
1915 3 2 5540 275 46 26 36 4 4489.5 4
1915 3 3 5541 276 45 25 35 3 4492.5 3
1915 3 4 5542 277 47 29 38 6 4498.5 6
1915 3 5 5543 278 50 26 38 6 4504.5 6
1915 3 6 5544 279 52 30 41 9 4513.5 9
1915 3 7 5545 280 55 31 43 11 4524.5 11
1915 3 8 5546 281 52 30 41 9 4533.5 9
1915 3 9 5547 282 53 29 41 9 4542.5 9
1915 3 10 5548 283 56 32 44 12 4554.5 12
1915 3 11 5549 284 58 33 45.5 13.5 4568 13.5
1915 3 12 5550 285 51 28 39.5 7.5 4575.5 7.5
1915 3 13 5551 286 50 28 39 7 4582.5 7
1915 3 14 5552 287 57 31 44 12 4594.5 12
1915 3 15 5553 288 59 33 46 14 4608.5 14
1915 3 16 5554 289 58 32 45 13 4621.5 13
1915 3 17 5555 290 56 30 43 11 4632.5 11
1915 3 18 5556 291 60 41 50.5 18.5 4651 18.5
1915 3 19 5557 292 59 40 49.5 17.5 4668.5 17.5
1915 3 20 5558 293 61 38 49.5 17.5 4686 17.5
1915 3 21 5559 294 55 26 40.5 8.5 4694.5 8.5
1915 3 22 5560 295 56 25 40.5 8.5 4703 8.5
1915 3 23 5561 296 50 32 41 9 4712 9
1915 3 24 5562 297 51 30 40.5 8.5 4720.5 8.5
1915 3 25 5563 298 59 36 47.5 15.5 4736 15.5
1915 3 26 5564 299 62 35 48.5 16.5 4752.5 16.5
1915 3 27 5565 300 66 41 53.5 21.5 4774 21.5
1915 3 28 5566 301 63 40 51.5 19.5 4793.5 19.5
1915 3 29 5567 302 65 38 51.5 19.5 4813 19.5
1915 3 30 5568 303 60 40 50 18 4831 18
1915 3 31 5569 304 62 42 52 20 4851 20
1915 4 1 5570 305 65 38 51.5 19.5 4870.5 19.5
1915 4 2 5571 306 68 37 52.5 20.5 4891 20.5
1915 4 3 5572 307 68 39 53.5 21.5 4912.5 21.5
1915 4 4 5573 308 65 40 52.5 20.5 4933 20.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1915 4 5 5574 309 66 38 52 20 4953 20
1915 4 6 5575 310 70 40 55 23 4976 23
1915 4 7 5576 311 71 41 56 24 5000 24
1915 4 8 5577 312 64 30 47 15 5015 15
1915 4 9 5578 313 63 32 47.5 15.5 5030.5 15.5
1915 4 10 5579 314 66 33 49.5 17.5 5048 17.5
1915 4 11 5580 315 68 38 53 21 5069 21
1915 4 12 5581 316 64 30 47 15 5084 15
1915 4 13 5582 317 60 30 45 13 5097 13
1915 4 14 5583 318 61 28 44.5 12.5 5109.5 12.5
1915 4 15 5584 319 59 28 43.5 11.5 5121 11.5
1915 4 16 5585 320 63 34 48.5 16.5 5137.5 16.5
1915 4 17 5586 321 66 35 50.5 18.5 5156 18.5
1915 4 18 5587 322 69 41 55 23 5179 23
1915 4 19 5588 323 69 41 55 23 5202 23
1915 4 20 5589 324 70 38 54 22 5224 22
1915 4 21 5590 325 65 39 52 20 5244 20
1915 4 22 5591 326 64 37 50.5 18.5 5262.5 18.5
1915 4 23 5592 327 61 29 45 13 5275.5 13
1915 4 24 5593 328 62 31 46.5 14.5 5290 14.5
1915 4 25 5594 329 64 33 48.5 16.5 5306.5 16.5
1915 4 26 5595 330 68 41 54.5 22.5 5329 22.5
1915 4 27 5596 331 70 43 56.5 24.5 5353.5 24.5
1915 4 28 5597 332 71 41 56 24 5377.5 24
1915 4 29 5598 333 68 34 51 19 5396.5 19
1915 4 30 5599 334 60 29 44.5 12.5 5409 12.5
1915 5 1 5600 335 70 27 48.5 16.5 5425.5 16.5
1915 5 2 5601 336 71 25 48 16 5441.5 16
1915 5 3 5602 337 78 32 55 23 5464.5 23
1915 5 4 5603 338 80 34 57 25 5489.5 25
1915 5 5 5604 339 80 36 58 26 5515.5 26
1915 5 6 5605 340 82 40 61 29 5544.5 29
1915 5 7 5606 341 80 38 59 27 5571.5 27
1915 5 8 5607 342 82 40 61 29 5600.5 29
1915 5 9 5608 343 83 40 61.5 29.5 5630 29.5
1915 5 10 5609 344 84 40 62 30 5660 30
1915 5 11 5610 345 85 46 65.5 33.5 5693.5 33.5
1915 5 12 5611 346 84 43 63.5 31.5 5725 31.5
1915 5 13 5612 347 87 49 68 36 5761 36
1915 5 14 5613 348 88 48 68 36 5797 36
1915 5 15 5614 349 86 45 65.5 33.5 5830.5 33.5
1915 5 16 5615 350 84 46 65 33 5863.5 33
1915 5 17 5616 351 80 41 60.5 28.5 5892 28.5
1915 5 18 5617 352 84 44 64 32 5924 32
1915 5 19 5618 353 80 41 60.5 28.5 5952.5 28.5
1915 5 20 5619 354 82 43 62.5 30.5 5983 30.5
1915 5 21 5620 355 81 40 60.5 28.5 6011.5 28.5
1915 5 22 5621 356 80 41 60.5 28.5 6040 28.5
1915 5 23 5622 357 84 45 64.5 32.5 6072.5 32.5
1915 5 24 5623 358 80 41 60.5 28.5 6101 28.5
1915 5 25 5624 359 79 40 59.5 27.5 6128.5 27.5
1915 5 26 5625 360 80 41 60.5 28.5 6157 28.5
1915 5 27 5626 361 82 43 62.5 30.5 6187.5 30.5
1915 5 28 5627 362 84 40 62 30 6217.5 30
1915 5 29 5628 363 85 43 64 32 6249.5 32 1915
1915 5 30 5629 364 88 44 66 34 6283.5 34 Avg (n ) % values
1915 5 31 5630 365 82 40 61 29 6312.5 29 49.3 364 99.7
1915 6 1 5631 1 87 40 63.5 31.5 31.5 31.5
1915 6 2 5632 2 89 43 66 34 65.5 34
1915 6 3 5633 3 86 42 64 32 97.5 32
1915 6 4 5634 4 87 41 64 32 129.5 32
1915 6 5 5635 5 88 39 63.5 31.5 161 31.5
1915 6 6 5636 6 78 40 59 27 188 27
1915 6 7 5637 7 80 43 61.5 29.5 217.5 29.5
1915 6 8 5638 8 90 42 66 34 251.5 34
1915 6 9 5639 9 94 43 68.5 36.5 288 36.5
1915 6 10 5640 10 92 56 74 42 330 42
1915 6 11 5641 11 90 63 76.5 44.5 374.5 44.5
1915 6 12 5642 12 74 34 54 22 396.5 22
1915 6 13 5643 13 79 36 57.5 25.5 422 25.5
1915 6 14 5644 14 90 38 64 32 454 32
1915 6 15 5645 15 92 45 68.5 36.5 490.5 36.5
1915 6 16 5646 16 86 48 67 35 525.5 35
1915 6 17 5647 17 90 53 71.5 39.5 565 39.5
1915 6 18 5648 18 91 46 68.5 36.5 601.5 36.5
1915 6 19 5649 19 91 47 69 37 638.5 37
1915 6 20 5650 20 91 45 68 36 674.5 36
1915 6 21 5651 21 91 46 68.5 36.5 711 36.5
1915 6 22 5652 22 96 44 70 38 749 38
1915 6 23 5653 23 98 47 72.5 40.5 789.5 40.5
1915 6 24 5654 24 99 50 74.5 42.5 832 42.5
1915 6 25 5655 25 94 47 70.5 38.5 870.5 38.5
1915 6 26 5656 26 91 46 68.5 36.5 907 36.5
1915 6 27 5657 27 92 46 69 37 944 37
1915 6 28 5658 28 94 45 69.5 37.5 981.5 37.5
1915 6 29 5659 29 96 46 71 39 1020.5 39
1915 6 30 5660 30 95 48 71.5 39.5 1060 39.5
1915 7 1 5661 31 91 50 70.5 38.5 1098.5 38.5
1915 7 2 5662 32 95 53 74 42 1140.5 42
1915 7 3 5663 33 90 55 72.5 40.5 1181 40.5
1915 7 4 5664 34 89 49 69 37 1218 37
1915 7 5 5665 35 94 53 73.5 41.5 1259.5 41.5
1915 7 6 5666 36 87 55 71 39 1298.5 39
1915 7 7 5667 37 91 44 67.5 35.5 1334 35.5
1915 7 8 5668 38 96 62 79 47 1381 47
1915 7 9 5669 39 95 53 74 42 1423 42
1915 7 10 5670 40 96 52 74 42 1465 42
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1915 7 11 5671 41 98 53 75.5 43.5 1508.5 43.5
1915 7 12 5672 42 97 56 76.5 44.5 1553 44.5
1915 7 13 5673 43 98 58 78 46 1599 46
1915 7 14 5674 44 100 57 78.5 46.5 1645.5 46.5
1915 7 15 5675 45 97 52 74.5 42.5 1688 42.5
1915 7 16 5676 46 102 48 75 43 1731 43
1915 7 17 5677 47 97 52 74.5 42.5 1773.5 42.5
1915 7 18 5678 48 100 51 75.5 43.5 1817 43.5
1915 7 19 5679 49 100 52 76 44 1861 44
1915 7 20 5680 50 100 53 76.5 44.5 1905.5 44.5
1915 7 21 5681 51 92 61 76.5 44.5 1950 44.5
1915 7 22 5682 52 90 70 80 48 1998 48
1915 7 23 5683 53 92 61 76.5 44.5 2042.5 44.5
1915 7 24 5684 54 94 63 78.5 46.5 2089 46.5
1915 7 25 5685 55 94 59 76.5 44.5 2133.5 44.5
1915 7 26 5686 56 88 65 76.5 44.5 2178 44.5
1915 7 27 5687 57 90 57 73.5 41.5 2219.5 41.5
1915 7 28 5688 58 91 57 74 42 2261.5 42
1915 7 29 5689 59 92 57 74.5 42.5 2304 42.5
1915 7 30 5690 60 92 59 75.5 43.5 2347.5 43.5
1915 7 31 5691 61 93 51 72 40 2387.5 40
1915 8 1 5692 62 94 49 71.5 39.5 2427 39.5
1915 8 2 5693 63 90 48 69 37 2464 37
1915 8 3 5694 64 98 47 72.5 40.5 2504.5 40.5
1915 8 4 5695 65 98 53 75.5 43.5 2548 43.5
1915 8 5 5696 66 92 55 73.5 41.5 2589.5 41.5
1915 8 6 5697 67 93 55 74 42 2631.5 42
1915 8 7 5698 68 90 60 75 43 2674.5 43
1915 8 8 5699 69 94 60 77 45 2719.5 45
1915 8 9 5700 70 100 51 75.5 43.5 2763 43.5
1915 8 10 5701 71 100 49 74.5 42.5 2805.5 42.5
1915 8 11 5702 72 99 55 77 45 2850.5 45
1915 8 12 5703 73 98 46 72 40 2890.5 40
1915 8 13 5704 74 97 52 74.5 42.5 2933 42.5
1915 8 14 5705 75 90 58 74 42 2975 42
1915 8 15 5706 76 88 55 71.5 39.5 3014.5 39.5
1915 8 16 5707 77 84 54 69 37 3051.5 37
1915 8 17 5708 78 92 46 69 37 3088.5 37
1915 8 18 5709 79 94 53 73.5 41.5 3130 41.5
1915 8 19 5710 80 93 49 71 39 3169 39
1915 8 20 5711 81 99 49 74 42 3211 42
1915 8 21 5712 82 96 47 71.5 39.5 3250.5 39.5
1915 8 22 5713 83 95 51 73 41 3291.5 41
1915 8 23 5714 84 94 55 74.5 42.5 3334 42.5
1915 8 24 5715 85 85 55 70 38 3372 38
1915 8 25 5716 86 86 47 66.5 34.5 3406.5 34.5
1915 8 26 5717 87 90 52 71 39 3445.5 39
1915 8 27 5718 88 94 48 71 39 3484.5 39
1915 8 28 5719 89 95 47 71 39 3523.5 39
1915 8 29 5720 90 98 43 70.5 38.5 3562 38.5
1915 8 30 5721 91 97 48 72.5 40.5 3602.5 40.5
1915 8 31 5722 92 98 51 74.5 42.5 3645 42.5
1915 9 1 5723 93 97 49 73 41 3686 41
1915 9 2 5724 94 90 58 74 42 3728 42
1915 9 3 5725 95 81 55 68 36 3764 36
1915 9 4 5726 96 71 52 61.5 29.5 3793.5 29.5
1915 9 5 5727 97 81 45 63 31 3824.5 31
1915 9 6 5728 98 85 44 64.5 32.5 3857 32.5
1915 9 7 5729 99 86 45 65.5 33.5 3890.5 33.5
1915 9 8 5730 100 85 43 64 32 3922.5 32
1915 9 9 5731 101 80 40 60 28 3950.5 28
1915 9 10 5732 102 84 45 64.5 32.5 3983 32.5
1915 9 11 5733 103 86 43 64.5 32.5 4015.5 32.5
1915 9 12 5734 104 84 40 62 30 4045.5 30
1915 9 13 5735 105 85 39 62 30 4075.5 30
1915 9 14 5736 106 84 31 57.5 25.5 4101 25.5
1915 9 15 5737 107 82 34 58 26 4127 26
1915 9 16 5738 108 80 33 56.5 24.5 4151.5 24.5
1915 9 17 5739 109 80 37 58.5 26.5 4178 26.5
1915 9 18 5740 110 84 41 62.5 30.5 4208.5 30.5
1915 9 19 5741 111 87 43 65 33 4241.5 33
1915 9 20 5742 112 87 40 63.5 31.5 4273 31.5
1915 9 21 5743 113 88 43 65.5 33.5 4306.5 33.5
1915 9 22 5744 114 90 45 67.5 35.5 4342 35.5
1915 9 23 5745 115 90 44 67 35 4377 35
1915 9 24 5746 116 85 50 67.5 35.5 4412.5 35.5
1915 9 25 5747 117 84 47 65.5 33.5 4446 33.5
1915 9 26 5748 118 74 40 57 25 4471 25
1915 9 27 5749 119 70 36 53 21 4492 21
1915 9 28 5750 120 71 38 54.5 22.5 4514.5 22.5
1915 9 29 5751 121 75 35 55 23 4537.5 23
1915 9 30 5752 122 74 43 58.5 26.5 4564 26.5
1915 10 1 5753 123 84 31 57.5 25.5 4589.5 25.5
1915 10 2 5754 124 86 32 59 27 4616.5 27
1915 10 3 5755 125 80 32 56 24 4640.5 24
1915 10 4 5756 126 65 28 46.5 14.5 4655 14.5
1915 10 5 5757 127 70 28 49 17 4672 17
1915 10 6 5758 128 75 26 50.5 18.5 4690.5 18.5
1915 10 7 5759 129 78 28 53 21 4711.5 21
1915 10 8 5760 130 75 28 51.5 19.5 4731 19.5
1915 10 9 5761 131 84 26 55 23 4754 23
1915 10 10 5762 132 79 48 63.5 31.5 4785.5 31.5
1915 10 11 5763 133 73 48 60.5 28.5 4814 28.5
1915 10 12 5764 134 64 25 44.5 12.5 4826.5 12.5
1915 10 13 5765 135 65 23 44 12 4838.5 12
1915 10 14 5766 136 65 25 45 13 4851.5 13
1915 10 15 5767 137 64 40 52 20 4871.5 20
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Excel Day in Degree Cum. Degree Degree Avg
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1915 10 16 5768 138 66 40 53 21 4892.5 21
1915 10 17 5769 139 52 24 38 6 4898.5 6
1915 10 18 5770 140 56 19 37.5 5.5 4904 5.5
1915 10 19 5771 141 60 28 44 12 4916 12
1915 10 20 5772 142 65 16 40.5 8.5 4924.5 8.5
1915 10 21 5773 143 49 14 31.5 -0.5 4924 -0.5
1915 10 22 5774 144 52 10 31 -1 4923 -1
1915 10 23 5775 145 58 17 37.5 5.5 4928.5 5.5
1915 10 24 5776 146 53 26 39.5 7.5 4936 7.5
1915 10 25 5777 147 60 27 43.5 11.5 4947.5 11.5
1915 10 26 5778 148 54 15 34.5 2.5 4950 2.5
1915 10 27 5779 149 60 21 40.5 8.5 4958.5 8.5
1915 10 28 5780 150 44 11 27.5 -4.5 4954 -4.5
1915 10 29 5781 151 48 14 31 -1 4953 -1
1915 10 30 5782 152 50 17 33.5 1.5 4954.5 1.5
1915 11 1 5784 154 72 23 47.5 15.5 4970 15.5
1915 11 2 5785 155 70 21 45.5 13.5 4983.5 13.5
1915 11 3 5786 156 73 23 48 16 4999.5 16
1915 11 4 5787 157 74 21 47.5 15.5 5015 15.5
1915 11 5 5788 158 70 20 45 13 5028 13
1915 11 6 5789 159 73 24 48.5 16.5 5044.5 16.5
1915 11 7 5790 160 63 18 40.5 8.5 5053 8.5
1915 11 8 5791 161 51 16 33.5 1.5 5054.5 1.5
1915 11 9 5792 162 70 20 45 13 5067.5 13
1915 11 10 5793 163 71 18 44.5 12.5 5080 12.5
1915 11 11 5794 164 65 15 40 8 5088 8
1915 11 12 5795 165 58 14 36 4 5092 4
1915 11 13 5796 166 68 11 39.5 7.5 5099.5 7.5
1915 11 14 5797 167 52 13 32.5 0.5 5100 0.5
1915 11 15 5798 168 48 12 30 -2 5098 -2
1915 11 16 5799 169 43 10 26.5 -5.5 5092.5 -5.5
1915 11 17 5800 170 45 12 28.5 -3.5 5089 -3.5
1915 11 18 5801 171 44 12 28 -4 5085 -4
1915 11 19 5802 172 50 15 32.5 0.5 5085.5 0.5
1915 11 20 5803 173 54 16 35 3 5088.5 3
1915 11 21 5804 174 52 17 34.5 2.5 5091 2.5
1915 11 22 5805 175 50 8 29 -3 5088 -3
1915 11 23 5806 176 52 7 29.5 -2.5 5085.5 -2.5
1915 11 24 5807 177 50 12 31 -1 5084.5 -1
1915 11 25 5808 178 60 20 40 8 5092.5 8
1915 11 26 5809 179 41 17 29 -3 5089.5 -3
1915 11 27 5810 180 45 19 32 0 5089.5 0
1915 11 28 5811 181 43 10 26.5 -5.5 5084 -5.5
1915 11 29 5812 182 40 6 23 -9 5075 -9
1915 11 30 5813 183 36 5 20.5 -11.5 5063.5 -11.5
1915 12 1 5814 184 54 8 31 -1 5062.5 -1
1915 12 2 5815 185 45 10 27.5 -4.5 5058 -4.5
1915 12 3 5816 186 40 8 24 -8 5050 -8
1915 12 4 5817 187 40 17 28.5 -3.5 5046.5 -3.5
1915 12 5 5818 188 53 31 42 10 5056.5 10
1915 12 6 5819 189 50 25 37.5 5.5 5062 5.5
1915 12 7 5820 190 51 22 36.5 4.5 5066.5 4.5
1915 12 8 5821 191 51 23 37 5 5071.5 5
1915 12 9 5822 192 50 21 35.5 3.5 5075 3.5
1915 12 10 5823 193 50 22 36 4 5079 4
1915 12 11 5824 194 55 23 39 7 5086 7
1915 12 12 5825 195 50 24 37 5 5091 5
1915 12 13 5826 196 56 25 40.5 8.5 5099.5 8.5
1915 12 14 5827 197 53 22 37.5 5.5 5105 5.5
1915 12 15 5828 198 54 19 36.5 4.5 5109.5 4.5
1915 12 16 5829 199 55 15 35 3 5112.5 3
1915 12 17 5830 200 45 12 28.5 -3.5 5109 -3.5
1915 12 18 5831 201 43 8 25.5 -6.5 5102.5 -6.5
1915 12 19 5832 202 25 3 14 -18 5084.5 -18
1915 12 20 5833 203 26 5 15.5 -16.5 5068 -16.5
1915 12 21 5834 204 28 6 17 -15 5053 -15
1915 12 22 5835 205 30 5 17.5 -14.5 5038.5 -14.5
1915 12 23 5836 206 36 6 21 -11 5027.5 -11
1915 12 24 5837 207 40 7 23.5 -8.5 5019 -8.5
1915 12 25 5838 208 40 8 24 -8 5011 -8
1915 12 26 5839 209 42 5 23.5 -8.5 5002.5 -8.5
1915 12 27 5840 210 30 3 16.5 -15.5 4987 -15.5
1915 12 28 5841 211 27 6 16.5 -15.5 4971.5 -15.5
1915 12 29 5842 212 28 13 20.5 -11.5 4960 -11.5
1915 12 30 5843 213 26 10 18 -14 4946 -14
1915 12 31 5844 214 26 20 23 -9 4937 -9
1916 1 1 5845 215 20 0 10 -22 4915 -22
1916 1 2 5846 216 26 10 18 -14 4901 -14
1916 1 3 5847 217 28 5 16.5 -15.5 4885.5 -15.5
1916 1 4 5848 218 29 3 16 -16 4869.5 -16
1916 1 5 5849 219 28 5 16.5 -15.5 4854 -15.5
1916 1 6 5850 220 35 7 21 -11 4843 -11
1916 1 7 5851 221 40 10 25 -7 4836 -7
1916 1 8 5852 222 40 4 22 -10 4826 -10
1916 1 9 5853 223 50 11 30.5 -1.5 4824.5 -1.5
1916 1 10 5854 224 45 4 24.5 -7.5 4817 -7.5
1916 1 11 5855 225 47 9 28 -4 4813 -4
1916 1 12 5856 226 40 -5 17.5 -14.5 4798.5 -14.5
1916 1 13 5857 227 34 -2 16 -16 4782.5 -16
1916 1 14 5858 228 36 12 24 -8 4774.5 -8
1916 1 15 5859 229 40 10 25 -7 4767.5 -7
1916 1 16 5860 230 33 16 24.5 -7.5 4760 -7.5
1916 1 17 5861 231 31 23 27 -5 4755 -5
1916 1 18 5862 232 30 19 24.5 -7.5 4747.5 -7.5
1916 1 19 5863 233 41 25 33 1 4748.5 1
1916 1 20 5864 234 36 8 22 -10 4738.5 -10
1916 1 21 5865 235 29 -3 13 -19 4719.5 -19
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1916 1 22 5866 236 30 -4 13 -19 4700.5 -19
1916 1 23 5867 237 38 22 30 -2 4698.5 -2
1916 1 24 5868 238 42 21 31.5 -0.5 4698 -0.5
1916 1 25 5869 239 45 23 34 2 4700 2
1916 1 26 5870 240 34 21 27.5 -4.5 4695.5 -4.5
1916 1 27 5871 241 36 28 32 0 4695.5 0
1916 1 28 5872 242 45 24 34.5 2.5 4698 2.5
1916 1 29 5873 243 43 13 28 -4 4694 -4
1916 1 30 5874 244 39 3 21 -11 4683 -11
1916 1 31 5875 245 28 3 15.5 -16.5 4666.5 -16.5
1916 2 1 5876 246 21 ###M #####M 0 4666.5 missing
1916 2 2 5877 247 21 0 10.5 -21.5 4645 -21.5
1916 2 3 5878 248 23 7 15 -17 4628 -17
1916 2 4 5879 249 30 5 17.5 -14.5 4613.5 -14.5
1916 2 5 5880 250 43 13 28 -4 4609.5 -4
1916 2 6 5881 251 44 19 31.5 -0.5 4609 -0.5
1916 2 7 5882 252 43 23 33 1 4610 1
1916 2 8 5883 253 48 24 36 4 4614 4
1916 2 9 5884 254 51 29 40 8 4622 8
1916 2 10 5885 255 49 23 36 4 4626 4
1916 2 11 5886 256 50 25 37.5 5.5 4631.5 5.5
1916 2 12 5887 257 48 23 35.5 3.5 4635 3.5
1916 2 13 5888 258 48 19 33.5 1.5 4636.5 1.5
1916 2 14 5889 259 51 21 36 4 4640.5 4
1916 2 15 5890 260 52 21 36.5 4.5 4645 4.5
1916 2 16 5891 261 52 21 36.5 4.5 4649.5 4.5
1916 2 17 5892 262 55 20 37.5 5.5 4655 5.5
1916 2 18 5893 263 53 22 37.5 5.5 4660.5 5.5
1916 2 19 5894 264 50 22 36 4 4664.5 4
1916 2 20 5895 265 55 23 39 7 4671.5 7
1916 2 21 5896 266 55 23 39 7 4678.5 7
1916 2 22 5897 267 53 20 36.5 4.5 4683 4.5
1916 2 23 5898 268 52 22 37 5 4688 5
1916 2 24 5899 269 54 21 37.5 5.5 4693.5 5.5
1916 2 25 5900 270 55 23 39 7 4700.5 7
1916 2 26 5901 271 60 24 42 10 4710.5 10
1916 2 27 5902 272 62 22 42 10 4720.5 10
1916 2 28 5903 273 61 23 42 10 4730.5 10
1916 2 29 5904 274 56 25 40.5 8.5 4739 8.5
1916 3 1 5905 275 50 14 32 0 4739 0
1916 3 2 5906 276 50 20 35 3 4742 3
1916 3 3 5907 277 48 19 33.5 1.5 4743.5 1.5
1916 3 4 5908 278 60 20 40 8 4751.5 8
1916 3 5 5909 279 64 24 44 12 4763.5 12
1916 3 6 5910 280 54 23 38.5 6.5 4770 6.5
1916 3 7 5911 281 66 22 44 12 4782 12
1916 3 8 5912 282 68 22 45 13 4795 13
1916 3 9 5913 283 72 30 51 19 4814 19
1916 3 10 5914 284 67 28 47.5 15.5 4829.5 15.5
1916 3 11 5915 285 62 30 46 14 4843.5 14
1916 3 12 5916 286 60 28 44 12 4855.5 12
1916 3 13 5917 287 72 33 52.5 20.5 4876 20.5
1916 3 14 5918 288 78 29 53.5 21.5 4897.5 21.5
1916 3 15 5919 289 73 23 48 16 4913.5 16
1916 3 16 5920 290 69 29 49 17 4930.5 17
1916 3 17 5921 291 66 30 48 16 4946.5 16
1916 3 18 5922 292 68 33 50.5 18.5 4965 18.5
1916 3 19 5923 293 60 27 43.5 11.5 4976.5 11.5
1916 3 20 5924 294 61 28 44.5 12.5 4989 12.5
1916 3 21 5925 295 60 30 45 13 5002 13
1916 3 22 5926 296 69 30 49.5 17.5 5019.5 17.5
1916 3 23 5927 297 74 23 48.5 16.5 5036 16.5
1916 3 24 5928 298 70 21 45.5 13.5 5049.5 13.5
1916 3 25 5929 299 54 19 36.5 4.5 5054 4.5
1916 3 26 5930 300 65 21 43 11 5065 11
1916 3 27 5931 301 69 23 46 14 5079 14
1916 3 28 5932 302 54 31 42.5 10.5 5089.5 10.5
1916 3 29 5933 303 44 25 34.5 2.5 5092 2.5
1916 3 30 5934 304 56 21 38.5 6.5 5098.5 6.5
1916 3 31 5935 305 60 29 44.5 12.5 5111 12.5
1916 4 1 5936 306 53 19 36 4 5115 4
1916 4 2 5937 307 50 23 36.5 4.5 5119.5 4.5
1916 4 3 5938 308 51 29 40 8 5127.5 8
1916 4 4 5939 309 55 31 43 11 5138.5 11
1916 4 5 5940 310 58 32 45 13 5151.5 13
1916 4 6 5941 311 49 25 37 5 5156.5 5
1916 4 7 5942 312 54 20 37 5 5161.5 5
1916 4 8 5943 313 62 23 42.5 10.5 5172 10.5
1916 4 9 5944 314 71 26 48.5 16.5 5188.5 16.5
1916 4 10 5945 315 70 28 49 17 5205.5 17
1916 4 11 5946 316 66 34 50 18 5223.5 18
1916 4 12 5947 317 54 33 43.5 11.5 5235 11.5
1916 4 13 5948 318 61 29 45 13 5248 13
1916 4 14 5949 319 62 26 44 12 5260 12
1916 4 15 5950 320 63 27 45 13 5273 13
1916 4 16 5951 321 61 29 45 13 5286 13
1916 4 17 5952 322 71 43 57 25 5311 25
1916 4 18 5953 323 61 44 52.5 20.5 5331.5 20.5
1916 4 19 5954 324 60 35 47.5 15.5 5347 15.5
1916 4 20 5955 325 62 16 39 7 5354 7
1916 4 21 5956 326 66 22 44 12 5366 12
1916 4 22 5957 327 71 39 55 23 5389 23
1916 4 23 5958 328 70 34 52 20 5409 20
1916 4 24 5959 329 80 36 58 26 5435 26
1916 4 25 5960 330 78 40 59 27 5462 27
1916 4 26 5961 331 75 35 55 23 5485 23
1916 4 27 5962 332 70 36 53 21 5506 21
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1916 4 28 5963 333 72 38 55 23 5529 23
1916 4 29 5964 334 69 22 45.5 13.5 5542.5 13.5
1916 4 30 5965 335 68 24 46 14 5556.5 14
1916 5 1 5966 336 69 25 47 15 5571.5 15
1916 5 2 5967 337 71 29 50 18 5589.5 18
1916 5 3 5968 338 69 31 50 18 5607.5 18
1916 5 4 5969 339 68 32 50 18 5625.5 18
1916 5 5 5970 340 70 38 54 22 5647.5 22
1916 5 6 5971 341 72 36 54 22 5669.5 22
1916 5 7 5972 342 74 27 50.5 18.5 5688 18.5
1916 5 8 5973 343 81 37 59 27 5715 27
1916 5 9 5974 344 80 45 62.5 30.5 5745.5 30.5
1916 5 10 5975 345 69 40 54.5 22.5 5768 22.5
1916 5 11 5976 346 78 25 51.5 19.5 5787.5 19.5
1916 5 12 5977 347 69 32 50.5 18.5 5806 18.5
1916 5 13 5978 348 55 34 44.5 12.5 5818.5 12.5
1916 5 14 5979 349 50 29 39.5 7.5 5826 7.5
1916 5 15 5980 350 57 27 42 10 5836 10
1916 5 16 5981 351 61 26 43.5 11.5 5847.5 11.5
1916 5 17 5982 352 64 40 52 20 5867.5 20
1916 5 18 5983 353 80 36 58 26 5893.5 26
1916 5 19 5984 354 76 55 65.5 33.5 5927 33.5
1916 5 20 5985 355 72 45 58.5 26.5 5953.5 26.5
1916 5 21 5986 356 81 35 58 26 5979.5 26
1916 5 22 5987 357 81 44 62.5 30.5 6010 30.5
1916 5 23 5988 358 84 39 61.5 29.5 6039.5 29.5
1916 5 24 5989 359 79 43 61 29 6068.5 29
1916 5 25 5990 360 76 29 52.5 20.5 6089 20.5
1916 5 26 5991 361 74 30 52 20 6109 20
1916 5 27 5992 362 80 31 55.5 23.5 6132.5 23.5
1916 5 28 5993 363 83 37 60 28 6160.5 28
1916 5 29 5994 364 84 38 61 29 6189.5 29 1916
1916 5 30 5995 365 83 45 64 32 6221.5 32 Avg (n ) % values
1916 5 31 5996 366 83 42 62.5 30.5 6252 30.5 49.2 364 99.7
1916 6 1 5997 1 84 47 65.5 33.5 33.5 33.5
1916 6 2 5998 2 80 37 58.5 26.5 60 26.5
1916 6 3 5999 3 85 38 61.5 29.5 89.5 29.5
1916 6 4 6000 4 89 48 68.5 36.5 126 36.5
1916 6 5 6001 5 88 41 64.5 32.5 158.5 32.5
1916 6 6 6002 6 85 42 63.5 31.5 190 31.5
1916 6 7 6003 7 86 37 61.5 29.5 219.5 29.5
1916 6 8 6004 8 92 38 65 33 252.5 33
1916 6 9 6005 9 93 46 69.5 37.5 290 37.5
1916 6 10 6006 10 88 49 68.5 36.5 326.5 36.5
1916 6 11 6007 11 90 45 67.5 35.5 362 35.5
1916 6 12 6008 12 93 45 69 37 399 37
1916 6 13 6009 13 92 47 69.5 37.5 436.5 37.5
1916 6 14 6010 14 95 46 70.5 38.5 475 38.5
1916 6 15 6011 15 92 43 67.5 35.5 510.5 35.5
1916 6 16 6012 16 97 47 72 40 550.5 40
1916 6 17 6013 17 98 53 75.5 43.5 594 43.5
1916 6 18 6014 18 94 44 69 37 631 37
1916 6 19 6015 19 93 46 69.5 37.5 668.5 37.5
1916 6 20 6016 20 92 61 76.5 44.5 713 44.5
1916 6 21 6017 21 95 67 81 49 762 49
1916 6 22 6018 22 81 44 62.5 30.5 792.5 30.5
1916 6 23 6019 23 89 48 68.5 36.5 829 36.5
1916 6 24 6020 24 94 44 69 37 866 37
1916 6 25 6021 25 93 47 70 38 904 38
1916 6 26 6022 26 90 51 70.5 38.5 942.5 38.5
1916 6 27 6023 27 95 48 71.5 39.5 982 39.5
1916 6 28 6024 28 93 48 70.5 38.5 1020.5 38.5
1916 6 29 6025 29 94 67 80.5 48.5 1069 48.5
1916 6 30 6026 30 95 43 69 37 1106 37
1916 7 1 6027 31 96 48 72 40 1146 40
1916 7 2 6028 32 96 67 81.5 49.5 1195.5 49.5
1916 7 3 6029 33 94 45 69.5 37.5 1233 37.5
1916 7 4 6030 34 99 47 73 41 1274 41
1916 7 5 6031 35 100 48 74 42 1316 42
1916 7 6 6032 36 98 64 81 49 1365 49
1916 7 7 6033 37 97 59 78 46 1411 46
1916 7 8 6034 38 91 64 77.5 45.5 1456.5 45.5
1916 7 9 6035 39 98 57 77.5 45.5 1502 45.5
1916 7 10 6036 40 97 54 75.5 43.5 1545.5 43.5
1916 7 11 6037 41 95 50 72.5 40.5 1586 40.5
1916 7 12 6038 42 98 53 75.5 43.5 1629.5 43.5
1916 7 13 6039 43 95 64 79.5 47.5 1677 47.5
1916 7 14 6040 44 96 59 77.5 45.5 1722.5 45.5
1916 7 15 6041 45 93 56 74.5 42.5 1765 42.5
1916 7 16 6042 46 90 52 71 39 1804 39
1916 7 17 6043 47 96 53 74.5 42.5 1846.5 42.5
1916 7 18 6044 48 96 54 75 43 1889.5 43
1916 7 19 6045 49 98 53 75.5 43.5 1933 43.5
1916 7 20 6046 50 97 59 78 46 1979 46
1916 7 21 6047 51 100 56 78 46 2025 46
1916 7 22 6048 52 101 57 79 47 2072 47
1916 7 23 6049 53 96 61 78.5 46.5 2118.5 46.5
1916 7 24 6050 54 97 55 76 44 2162.5 44
1916 7 25 6051 55 81 59 70 38 2200.5 38
1916 7 26 6052 56 84 63 73.5 41.5 2242 41.5
1916 7 27 6053 57 82 61 71.5 39.5 2281.5 39.5
1916 7 28 6054 58 88 63 75.5 43.5 2325 43.5
1916 7 29 6055 59 89 61 75 43 2368 43
1916 7 30 6056 60 90 60 75 43 2411 43
1916 7 31 6057 61 92 64 78 46 2457 46
1916 8 1 6058 62 90 65 77.5 45.5 2502.5 45.5
1916 8 2 6059 63 89 55 72 40 2542.5 40
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1916 8 3 6060 64 91 64 77.5 45.5 2588 45.5
1916 8 4 6061 65 88 60 74 42 2630 42
1916 8 5 6062 66 85 61 73 41 2671 41
1916 8 6 6063 67 86 61 73.5 41.5 2712.5 41.5
1916 8 7 6064 68 94 60 77 45 2757.5 45
1916 8 8 6065 69 94 58 76 44 2801.5 44
1916 8 9 6066 70 99 62 80.5 48.5 2850 48.5
1916 8 10 6067 71 95 46 70.5 38.5 2888.5 38.5
1916 8 11 6068 72 93 45 69 37 2925.5 37
1916 8 12 6069 73 85 54 69.5 37.5 2963 37.5
1916 8 13 6070 74 85 59 72 40 3003 40
1916 8 14 6071 75 87 56 71.5 39.5 3042.5 39.5
1916 8 15 6072 76 87 57 72 40 3082.5 40
1916 8 16 6073 77 88 56 72 40 3122.5 40
1916 8 17 6074 78 85 63 74 42 3164.5 42
1916 8 18 6075 79 87 52 69.5 37.5 3202 37.5
1916 8 19 6076 80 88 49 68.5 36.5 3238.5 36.5
1916 8 20 6077 81 89 45 67 35 3273.5 35
1916 8 21 6078 82 91 47 69 37 3310.5 37
1916 8 22 6079 83 90 48 69 37 3347.5 37
1916 8 23 6080 84 92 46 69 37 3384.5 37
1916 8 24 6081 85 90 55 72.5 40.5 3425 40.5
1916 8 25 6082 86 90 55 72.5 40.5 3465.5 40.5
1916 8 26 6083 87 86 46 66 34 3499.5 34
1916 8 27 6084 88 89 45 67 35 3534.5 35
1916 8 28 6085 89 87 61 74 42 3576.5 42
1916 8 29 6086 90 89 60 74.5 42.5 3619 42.5
1916 8 30 6087 91 90 49 69.5 37.5 3656.5 37.5
1916 8 31 6088 92 87 49 68 36 3692.5 36
1916 9 1 6089 93 90 46 68 36 3728.5 36
1916 9 2 6090 94 90 48 69 37 3765.5 37
1916 9 3 6091 95 91 50 70.5 38.5 3804 38.5
1916 9 4 6092 96 91 45 68 36 3840 36
1916 9 5 6093 97 90 44 67 35 3875 35
1916 9 6 6094 98 90 41 65.5 33.5 3908.5 33.5
1916 9 7 6095 99 90 43 66.5 34.5 3943 34.5
1916 9 8 6096 100 91 46 68.5 36.5 3979.5 36.5
1916 9 9 6097 101 87 50 68.5 36.5 4016 36.5
1916 9 10 6098 102 74 43 58.5 26.5 4042.5 26.5
1916 9 11 6099 103 72 41 56.5 24.5 4067 24.5
1916 9 12 6100 104 80 33 56.5 24.5 4091.5 24.5
1916 9 13 6101 105 91 34 62.5 30.5 4122 30.5
1916 9 14 6102 106 86 33 59.5 27.5 4149.5 27.5
1916 9 15 6103 107 90 35 62.5 30.5 4180 30.5
1916 9 16 6104 108 86 46 66 34 4214 34
1916 9 17 6105 109 ###M 45 #####M 0 4214 missing
1916 9 18 6106 110 ###M 40 #####M 0 4214 missing
1916 9 19 6107 111 ###M 40 #####M 0 4214 missing
1916 9 20 6108 112 ###M 41 #####M 0 4214 missing
1916 9 21 6109 113 ###M 40 #####M 0 4214 missing
1916 9 22 6110 114 ###M 42 #####M 0 4214 missing
1916 9 23 6111 115 ###M 39 #####M 0 4214 missing
1916 9 24 6112 116 ###M 39 #####M 0 4214 missing
1916 9 25 6113 117 ###M 38 #####M 0 4214 missing
1916 9 26 6114 118 ###M 40 #####M 0 4214 missing
1916 9 27 6115 119 ###M 46 #####M 0 4214 missing
1916 9 28 6116 120 ###M 35 #####M 0 4214 missing
1916 9 29 6117 121 ###M 31 #####M 0 4214 missing
1916 9 30 6118 122 ###M 38 #####M 0 4214 missing
1916 10 1 6119 123 ###M 44 #####M 0 4214 missing
1916 10 2 6120 124 ###M 54 #####M 0 4214 missing
1916 10 3 6121 125 ###M 44 #####M 0 4214 missing
1916 10 4 6122 126 73 38 55.5 23.5 4237.5 23.5
1916 10 5 6123 127 72 39 55.5 23.5 4261 23.5
1916 10 6 6124 128 74 43 58.5 26.5 4287.5 26.5
1916 10 7 6125 129 73 50 61.5 29.5 4317 29.5
1916 10 8 6126 130 68 33 50.5 18.5 4335.5 18.5
1916 10 9 6127 131 72 35 53.5 21.5 4357 21.5
1916 10 10 6128 132 69 48 58.5 26.5 4383.5 26.5
1916 10 11 6129 133 57 43 50 18 4401.5 18
1916 10 12 6130 134 63 34 48.5 16.5 4418 16.5
1916 10 13 6131 135 59 36 47.5 15.5 4433.5 15.5
1916 10 14 6132 136 58 43 50.5 18.5 4452 18.5
1916 10 15 6133 137 63 39 51 19 4471 19
1916 10 16 6134 138 67 41 54 22 4493 22
1916 10 17 6135 139 71 37 54 22 4515 22
1916 10 18 6136 140 70 39 54.5 22.5 4537.5 22.5
1916 10 19 6137 141 73 33 53 21 4558.5 21
1916 10 20 6138 142 68 35 51.5 19.5 4578 19.5
1916 10 21 6139 143 63 37 50 18 4596 18
1916 10 22 6140 144 71 39 55 23 4619 23
1916 10 23 6141 145 74 33 53.5 21.5 4640.5 21.5
1916 10 24 6142 146 56 26 41 9 4649.5 9
1916 10 25 6143 147 57 24 40.5 8.5 4658 8.5
1916 10 26 6144 148 61 25 43 11 4669 11
1916 10 27 6145 149 62 25 43.5 11.5 4680.5 11.5
1916 10 28 6146 150 68 27 47.5 15.5 4696 15.5
1916 10 29 6147 151 68 25 46.5 14.5 4710.5 14.5
1916 10 30 6148 152 69 25 47 15 4725.5 15
1916 10 31 6149 153 68 27 47.5 15.5 4741 15.5
1916 11 1 6150 154 68 25 46.5 14.5 4755.5 14.5
1916 11 2 6151 155 64 27 45.5 13.5 4769 13.5
1916 11 3 6152 156 67 23 45 13 4782 13
1916 11 4 6153 157 68 23 45.5 13.5 4795.5 13.5
1916 11 5 6154 158 69 35 52 20 4815.5 20
1916 11 6 6155 159 59 25 42 10 4825.5 10
1916 11 7 6156 160 61 24 42.5 10.5 4836 10.5
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1916 11 8 6157 161 58 19 38.5 6.5 4842.5 6.5
1916 11 9 6158 162 58 26 42 10 4852.5 10
1916 11 10 6159 163 61 29 45 13 4865.5 13
1916 11 11 6160 164 62 23 42.5 10.5 4876 10.5
1916 11 12 6161 165 38 5 21.5 -10.5 4865.5 -10.5
1916 11 13 6162 166 42 7 24.5 -7.5 4858 -7.5
1916 11 14 6163 167 44 8 26 -6 4852 -6
1916 11 15 6164 168 40 5 22.5 -9.5 4842.5 -9.5
1916 11 16 6165 169 48 6 27 -5 4837.5 -5
1916 11 17 6166 170 55 8 31.5 -0.5 4837 -0.5
1916 11 18 6167 171 59 11 35 3 4840 3
1916 11 19 6168 172 45 10 27.5 -4.5 4835.5 -4.5
1916 11 20 6169 173 54 13 33.5 1.5 4837 1.5
1916 11 21 6170 174 48 13 30.5 -1.5 4835.5 -1.5
1916 11 22 6171 175 45 8 26.5 -5.5 4830 -5.5
1916 11 23 6172 176 45 11 28 -4 4826 -4
1916 11 24 6173 177 50 10 30 -2 4824 -2
1916 11 25 6174 178 48 9 28.5 -3.5 4820.5 -3.5
1916 11 26 6175 179 56 19 37.5 5.5 4826 5.5
1916 11 27 6176 180 50 8 29 -3 4823 -3
1916 11 28 6177 181 51 14 32.5 0.5 4823.5 0.5
1916 11 29 6178 182 45 9 27 -5 4818.5 -5
1916 11 30 6179 183 45 8 26.5 -5.5 4813 -5.5
1916 12 1 6180 184 42 13 27.5 -4.5 4808.5 -4.5
1916 12 2 6181 185 56 15 35.5 3.5 4812 3.5
1916 12 3 6182 186 58 30 44 12 4824 12
1916 12 4 6183 187 61 23 42 10 4834 10
1916 12 5 6184 188 60 29 44.5 12.5 4846.5 12.5
1916 12 6 6185 189 61 27 44 12 4858.5 12
1916 12 7 6186 190 35 11 23 -9 4849.5 -9
1916 12 8 6187 191 31 1 16 -16 4833.5 -16
1916 12 9 6188 192 25 5 15 -17 4816.5 -17
1916 12 10 6189 193 37 2 19.5 -12.5 4804 -12.5
1916 12 11 6190 194 43 3 23 -9 4795 -9
1916 12 12 6191 195 44 4 24 -8 4787 -8
1916 12 13 6192 196 52 9 30.5 -1.5 4785.5 -1.5
1916 12 14 6193 197 56 11 33.5 1.5 4787 1.5
1916 12 15 6194 198 59 3 31 -1 4786 -1
1916 12 16 6195 199 58 7 32.5 0.5 4786.5 0.5
1916 12 17 6196 200 48 5 26.5 -5.5 4781 -5.5
1916 12 18 6197 201 46 6 26 -6 4775 -6
1916 12 19 6198 202 51 11 31 -1 4774 -1
1916 12 20 6199 203 56 23 39.5 7.5 4781.5 7.5
1916 12 21 6200 204 42 -6 18 -14 4767.5 -14
1916 12 22 6201 205 44 12 28 -4 4763.5 -4
1916 12 23 6202 206 43 14 28.5 -3.5 4760 -3.5
1916 12 24 6203 207 60 15 37.5 5.5 4765.5 5.5
1916 12 25 6204 208 53 10 31.5 -0.5 4765 -0.5
1916 12 26 6205 209 32 -5 13.5 -18.5 4746.5 -18.5
1916 12 27 6206 210 29 -6 11.5 -20.5 4726 -20.5
1916 12 28 6207 211 30 10 20 -12 4714 -12
1916 12 29 6208 212 32 0 16 -16 4698 -16
1916 12 30 6209 213 31 -2 14.5 -17.5 4680.5 -17.5
1916 12 31 6210 214 31 2 16.5 -15.5 4665 -15.5
1917 1 1 6211 215 38 10 24 -8 4657 -8
1917 1 2 6212 216 36 19 27.5 -4.5 4652.5 -4.5
1917 1 3 6213 217 42 16 29 -3 4649.5 -3
1917 1 4 6214 218 32 9 20.5 -11.5 4638 -11.5
1917 1 5 6215 219 23 -8 7.5 -24.5 4613.5 -24.5
1917 1 6 6216 220 19 -7 6 -26 4587.5 -26
1917 1 7 6217 221 23 -6 8.5 -23.5 4564 -23.5
1917 1 8 6218 222 25 -9 8 -24 4540 -24
1917 1 9 6219 223 23 -12 5.5 -26.5 4513.5 -26.5
1917 1 10 6220 224 29 -6 11.5 -20.5 4493 -20.5
1917 1 11 6221 225 26 -7 9.5 -22.5 4470.5 -22.5
1917 1 12 6222 226 38 3 20.5 -11.5 4459 -11.5
1917 1 13 6223 227 28 -8 10 -22 4437 -22
1917 1 14 6224 228 25 -2 11.5 -20.5 4416.5 -20.5
1917 1 15 6225 229 31 4 17.5 -14.5 4402 -14.5
1917 1 16 6226 230 22 4 13 -19 4383 -19
1917 1 17 6227 231 24 -12 6 -26 4357 -26
1917 1 18 6228 232 22 -10 6 -26 4331 -26
1917 1 19 6229 233 24 -12 6 -26 4305 -26
1917 1 20 6230 234 29 16 22.5 -9.5 4295.5 -9.5
1917 1 21 6231 235 31 12 21.5 -10.5 4285 -10.5
1917 1 22 6232 236 22 -23 -0.5 -32.5 4252.5 -32.5
1917 1 23 6233 237 22 -15 3.5 -28.5 4224 -28.5
1917 1 24 6234 238 15 -19 -2 -34 4190 -34
1917 1 25 6235 239 18 -15 1.5 -30.5 4159.5 -30.5
1917 1 26 6236 240 19 -16 1.5 -30.5 4129 -30.5
1917 1 27 6237 241 19 -19 0 -32 4097 -32
1917 1 28 6238 242 23 ###M #####M 0 4097 missing
1917 1 29 6239 243 36 -5 15.5 -16.5 4080.5 -16.5
1917 1 30 6240 244 40 6 23 -9 4071.5 -9
1917 1 31 6241 245 40 22 31 -1 4070.5 -1
1917 2 1 6242 246 26 -18 4 -28 4042.5 -28
1917 2 2 6243 247 22 -12 5 -27 4015.5 -27
1917 2 3 6244 248 27 -9 9 -23 3992.5 -23
1917 2 4 6245 249 31 -5 13 -19 3973.5 -19
1917 2 5 6246 250 33 -5 14 -18 3955.5 -18
1917 2 6 6247 251 38 4 21 -11 3944.5 -11
1917 2 7 6248 252 41 6 23.5 -8.5 3936 -8.5
1917 2 8 6249 253 38 3 20.5 -11.5 3924.5 -11.5
1917 2 9 6250 254 37 5 21 -11 3913.5 -11
1917 2 10 6251 255 38 5 21.5 -10.5 3903 -10.5
1917 2 11 6252 256 40 6 23 -9 3894 -9
1917 2 12 6253 257 39 12 25.5 -6.5 3887.5 -6.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1917 2 13 6254 258 42 17 29.5 -2.5 3885 -2.5
1917 2 14 6255 259 46 18 32 0 3885 0
1917 2 15 6256 260 44 16 30 -2 3883 -2
1917 2 16 6257 261 39 14 26.5 -5.5 3877.5 -5.5
1917 2 17 6258 262 41 22 31.5 -0.5 3877 -0.5
1917 2 18 6259 263 43 28 35.5 3.5 3880.5 3.5
1917 2 19 6260 264 44 23 33.5 1.5 3882 1.5
1917 2 20 6261 265 53 34 43.5 11.5 3893.5 11.5
1917 2 21 6262 266 51 35 43 11 3904.5 11
1917 2 22 6263 267 59 39 49 17 3921.5 17
1917 2 23 6264 268 59 34 46.5 14.5 3936 14.5
1917 2 24 6265 269 61 37 49 17 3953 17
1917 2 25 6266 270 63 49 56 24 3977 24
1917 2 26 6267 271 58 35 46.5 14.5 3991.5 14.5
1917 2 27 6268 272 51 24 37.5 5.5 3997 5.5
1917 2 28 6269 273 41 11 26 -6 3991 -6
1917 3 1 6270 274 48 11 29.5 -2.5 3988.5 -2.5
1917 3 2 6271 275 50 12 31 -1 3987.5 -1
1917 3 3 6272 276 46 11 28.5 -3.5 3984 -3.5
1917 3 4 6273 277 45 8 26.5 -5.5 3978.5 -5.5
1917 3 5 6274 278 50 16 33 1 3979.5 1
1917 3 6 6275 279 65 14 39.5 7.5 3987 7.5
1917 3 7 6276 280 58 13 35.5 3.5 3990.5 3.5
1917 3 8 6277 281 56 9 32.5 0.5 3991 0.5
1917 3 9 6278 282 59 11 35 3 3994 3
1917 3 10 6279 283 65 18 41.5 9.5 4003.5 9.5
1917 3 11 6280 284 60 20 40 8 4011.5 8
1917 3 12 6281 285 51 12 31.5 -0.5 4011 -0.5
1917 3 13 6282 286 46 11 28.5 -3.5 4007.5 -3.5
1917 3 14 6283 287 47 15 31 -1 4006.5 -1
1917 3 15 6284 288 53 14 33.5 1.5 4008 1.5
1917 3 16 6285 289 50 19 34.5 2.5 4010.5 2.5
1917 3 17 6286 290 54 20 37 5 4015.5 5
1917 3 18 6287 291 59 18 38.5 6.5 4022 6.5
1917 3 19 6288 292 58 20 39 7 4029 7
1917 3 20 6289 293 59 22 40.5 8.5 4037.5 8.5
1917 3 21 6290 294 61 25 43 11 4048.5 11
1917 3 22 6291 295 63 18 40.5 8.5 4057 8.5
1917 3 23 6292 296 69 24 46.5 14.5 4071.5 14.5
1917 3 24 6293 297 67 25 46 14 4085.5 14
1917 3 25 6294 298 60 20 40 8 4093.5 8
1917 3 26 6295 299 55 17 36 4 4097.5 4
1917 3 27 6296 300 58 19 38.5 6.5 4104 6.5
1917 3 28 6297 301 61 21 41 9 4113 9
1917 3 29 6298 302 59 23 41 9 4122 9
1917 3 30 6299 303 70 25 47.5 15.5 4137.5 15.5
1917 3 31 6300 304 70 19 44.5 12.5 4150 12.5
1917 4 1 6301 305 63 18 40.5 8.5 4158.5 8.5
1917 4 2 6302 306 65 17 41 9 4167.5 9
1917 4 3 6303 307 64 12 38 6 4173.5 6
1917 4 4 6304 308 59 13 36 4 4177.5 4
1917 4 5 6305 309 61 16 38.5 6.5 4184 6.5
1917 4 6 6306 310 70 17 43.5 11.5 4195.5 11.5
1917 4 7 6307 311 64 19 41.5 9.5 4205 9.5
1917 4 8 6308 312 76 22 49 17 4222 17
1917 4 9 6309 313 71 29 50 18 4240 18
1917 4 10 6310 314 74 36 55 23 4263 23
1917 4 11 6311 315 78 38 58 26 4289 26
1917 4 12 6312 316 73 35 54 22 4311 22
1917 4 13 6313 317 68 31 49.5 17.5 4328.5 17.5
1917 4 14 6314 318 69 30 49.5 17.5 4346 17.5
1917 4 15 6315 319 67 31 49 17 4363 17
1917 4 16 6316 320 69 29 49 17 4380 17
1917 4 17 6317 321 68 26 47 15 4395 15
1917 4 18 6318 322 54 35 44.5 12.5 4407.5 12.5
1917 4 19 6319 323 60 28 44 12 4419.5 12
1917 4 20 6320 324 65 19 42 10 4429.5 10
1917 4 21 6321 325 76 25 50.5 18.5 4448 18.5
1917 4 22 6322 326 82 28 55 23 4471 23
1917 4 23 6323 327 80 34 57 25 4496 25
1917 4 24 6324 328 76 35 55.5 23.5 4519.5 23.5
1917 4 25 6325 329 68 34 51 19 4538.5 19
1917 4 26 6326 330 66 30 48 16 4554.5 16
1917 4 27 6327 331 68 28 48 16 4570.5 16
1917 4 28 6328 332 71 28 49.5 17.5 4588 17.5
1917 4 29 6329 333 70 31 50.5 18.5 4606.5 18.5
1917 4 30 6330 334 73 33 53 21 4627.5 21
1917 5 1 6331 335 80 33 56.5 24.5 4652 24.5
1917 5 2 6332 336 79 32 55.5 23.5 4675.5 23.5
1917 5 3 6333 337 81 34 57.5 25.5 4701 25.5
1917 5 4 6334 338 80 35 57.5 25.5 4726.5 25.5
1917 5 5 6335 339 78 31 54.5 22.5 4749 22.5
1917 5 6 6336 340 76 32 54 22 4771 22
1917 5 7 6337 341 73 34 53.5 21.5 4792.5 21.5
1917 5 8 6338 342 78 38 58 26 4818.5 26
1917 5 9 6339 343 75 36 55.5 23.5 4842 23.5
1917 5 10 6340 344 79 39 59 27 4869 27
1917 5 11 6341 345 80 37 58.5 26.5 4895.5 26.5
1917 5 12 6342 346 80 36 58 26 4921.5 26
1917 5 13 6343 347 78 35 56.5 24.5 4946 24.5
1917 5 14 6344 348 81 36 58.5 26.5 4972.5 26.5
1917 5 15 6345 349 84 41 62.5 30.5 5003 30.5
1917 5 16 6346 350 90 47 68.5 36.5 5039.5 36.5
1917 5 17 6347 351 87 43 65 33 5072.5 33
1917 5 18 6348 352 88 44 66 34 5106.5 34
1917 5 19 6349 353 89 40 64.5 32.5 5139 32.5
1917 5 20 6350 354 88 37 62.5 30.5 5169.5 30.5
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Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1917 5 21 6351 355 84 38 61 29 5198.5 29
1917 5 22 6352 356 85 41 63 31 5229.5 31
1917 5 23 6353 357 86 42 64 32 5261.5 32
1917 5 24 6354 358 83 40 61.5 29.5 5291 29.5
1917 5 25 6355 359 76 42 59 27 5318 27
1917 5 26 6356 360 79 41 60 28 5346 28
1917 5 27 6357 361 82 40 61 29 5375 29
1917 5 28 6358 362 83 42 62.5 30.5 5405.5 30.5
1917 5 29 6359 363 80 40 60 28 5433.5 28 1917
1917 5 30 6360 364 85 44 64.5 32.5 5466 32.5 Avg (n ) % values
1917 5 31 6361 365 88 47 67.5 35.5 5501.5 35.5 47.9 347 95.1
1917 6 1 6362 1 78 35 56.5 24.5 24.5 24.5
1917 6 2 6363 2 80 37 58.5 26.5 51 26.5
1917 6 3 6364 3 84 40 62 30 81 30
1917 6 4 6365 4 82 48 65 33 114 33
1917 6 5 6366 5 83 36 59.5 27.5 141.5 27.5
1917 6 6 6367 6 84 38 61 29 170.5 29
1917 6 7 6368 7 87 40 63.5 31.5 202 31.5
1917 6 8 6369 8 72 43 57.5 25.5 227.5 25.5
1917 6 9 6370 9 95 42 68.5 36.5 264 36.5
1917 6 10 6371 10 96 48 72 40 304 40
1917 6 11 6372 11 98 41 69.5 37.5 341.5 37.5
1917 6 12 6373 12 84 40 62 30 371.5 30
1917 6 13 6374 13 98 34 66 34 405.5 34
1917 6 14 6375 14 92 38 65 33 438.5 33
1917 6 15 6376 15 103 46 74.5 42.5 481 42.5
1917 6 16 6377 16 99 47 73 41 522 41
1917 6 17 6378 17 99 48 73.5 41.5 563.5 41.5
1917 6 18 6379 18 98 46 72 40 603.5 40
1917 6 19 6380 19 95 48 71.5 39.5 643 39.5
1917 6 20 6381 20 95 45 70 38 681 38
1917 6 21 6382 21 97 44 70.5 38.5 719.5 38.5
1917 6 22 6383 22 100 50 75 43 762.5 43
1917 6 23 6384 23 102 51 76.5 44.5 807 44.5
1917 6 24 6385 24 98 48 73 41 848 41
1917 6 25 6386 25 100 50 75 43 891 43
1917 6 26 6387 26 99 45 72 40 931 40
1917 6 27 6388 27 98 42 70 38 969 38
1917 6 28 6389 28 100 50 75 43 1012 43
1917 6 29 6390 29 100 46 73 41 1053 41
1917 6 30 6391 30 103 50 76.5 44.5 1097.5 44.5
1917 7 1 6392 31 105 48 76.5 44.5 1142 44.5
1917 7 2 6393 32 103 48 75.5 43.5 1185.5 43.5
1917 7 3 6394 33 100 49 74.5 42.5 1228 42.5
1917 7 4 6395 34 97 ###M #####M 0 1228 missing
1917 7 5 6396 35 96 55 75.5 43.5 1271.5 43.5
1917 7 6 6397 36 97 50 73.5 41.5 1313 41.5
1917 7 7 6398 37 103 53 78 46 1359 46
1917 7 8 6399 38 104 56 80 48 1407 48
1917 7 9 6400 39 103 55 79 47 1454 47
1917 7 10 6401 40 105 53 79 47 1501 47
1917 7 11 6402 41 107 57 82 50 1551 50
1917 7 12 6403 42 109 53 81 49 1600 49
1917 7 13 6404 43 112 69 90.5 58.5 1658.5 58.5
1917 7 14 6405 44 105 56 80.5 48.5 1707 48.5
1917 7 15 6406 45 101 66 83.5 51.5 1758.5 51.5
1917 7 16 6407 46 102 63 82.5 50.5 1809 50.5
1917 7 17 6408 47 101 63 82 50 1859 50
1917 7 18 6409 48 105 62 83.5 51.5 1910.5 51.5
1917 7 19 6410 49 103 66 84.5 52.5 1963 52.5
1917 7 20 6411 50 101 65 83 51 2014 51
1917 7 21 6412 51 102 66 84 52 2066 52
1917 7 22 6413 52 100 65 82.5 50.5 2116.5 50.5
1917 7 23 6414 53 103 63 83 51 2167.5 51
1917 7 24 6415 54 104 68 86 54 2221.5 54
1917 7 25 6416 55 96 64 80 48 2269.5 48
1917 7 26 6417 56 99 67 83 51 2320.5 51
1917 7 27 6418 57 97 66 81.5 49.5 2370 49.5
1917 7 28 6419 58 99 64 81.5 49.5 2419.5 49.5
1917 7 29 6420 59 94 58 76 44 2463.5 44
1917 7 30 6421 60 95 58 76.5 44.5 2508 44.5
1917 7 31 6422 61 98 54 76 44 2552 44
1917 8 1 6423 62 100 41 70.5 38.5 2590.5 38.5
1917 8 2 6424 63 100 47 73.5 41.5 2632 41.5
1917 8 3 6425 64 100 41 70.5 38.5 2670.5 38.5
1917 8 4 6426 65 100 61 80.5 48.5 2719 48.5
1917 8 5 6427 66 99 54 76.5 44.5 2763.5 44.5
1917 8 6 6428 67 100 52 76 44 2807.5 44
1917 8 7 6429 68 102 53 77.5 45.5 2853 45.5
1917 8 8 6430 69 104 50 77 45 2898 45
1917 8 9 6431 70 102 52 77 45 2943 45
1917 8 10 6432 71 100 57 78.5 46.5 2989.5 46.5
1917 8 11 6433 72 98 53 75.5 43.5 3033 43.5
1917 8 12 6434 73 95 52 73.5 41.5 3074.5 41.5
1917 8 13 6435 74 90 50 70 38 3112.5 38
1917 8 14 6436 75 89 50 69.5 37.5 3150 37.5
1917 8 15 6437 76 92 51 71.5 39.5 3189.5 39.5
1917 8 16 6438 77 90 50 70 38 3227.5 38
1917 8 17 6439 78 91 52 71.5 39.5 3267 39.5
1917 8 18 6440 79 93 44 68.5 36.5 3303.5 36.5
1917 8 19 6441 80 97 51 74 42 3345.5 42
1917 8 20 6442 81 92 55 73.5 41.5 3387 41.5
1917 8 21 6443 82 97 46 71.5 39.5 3426.5 39.5
1917 8 22 6444 83 95 49 72 40 3466.5 40
1917 8 23 6445 84 98 48 73 41 3507.5 41
1917 8 24 6446 85 101 48 74.5 42.5 3550 42.5
1917 8 25 6447 86 96 50 73 41 3591 41
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1917 8 26 6448 87 97 48 72.5 40.5 3631.5 40.5
1917 8 27 6449 88 94 48 71 39 3670.5 39
1917 8 28 6450 89 95 46 70.5 38.5 3709 38.5
1917 8 29 6451 90 92 45 68.5 36.5 3745.5 36.5
1917 8 30 6452 91 94 46 70 38 3783.5 38
1917 8 31 6453 92 95 42 68.5 36.5 3820 36.5
1917 9 1 6454 93 96 43 69.5 37.5 3857.5 37.5
1917 9 2 6455 94 95 42 68.5 36.5 3894 36.5
1917 9 3 6456 95 96 43 69.5 37.5 3931.5 37.5
1917 9 4 6457 96 101 42 71.5 39.5 3971 39.5
1917 9 5 6458 97 101 48 74.5 42.5 4013.5 42.5
1917 9 6 6459 98 102 55 78.5 46.5 4060 46.5
1917 9 7 6460 99 100 51 75.5 43.5 4103.5 43.5
1917 9 8 6461 100 97 48 72.5 40.5 4144 40.5
1917 9 9 6462 101 96 44 70 38 4182 38
1917 9 10 6463 102 86 48 67 35 4217 35
1917 9 11 6464 103 74 52 63 31 4248 31
1917 9 12 6465 104 82 52 67 35 4283 35
1917 9 13 6466 105 91 56 73.5 41.5 4324.5 41.5
1917 9 14 6467 106 87 48 67.5 35.5 4360 35.5
1917 9 15 6468 107 77 35 56 24 4384 24
1917 9 16 6469 108 82 35 58.5 26.5 4410.5 26.5
1917 9 17 6470 109 83 37 60 28 4438.5 28
1917 9 18 6471 110 85 38 61.5 29.5 4468 29.5
1917 9 19 6472 111 85 38 61.5 29.5 4497.5 29.5
1917 9 20 6473 112 85 45 65 33 4530.5 33
1917 9 21 6474 113 82 44 63 31 4561.5 31
1917 9 22 6475 114 80 53 66.5 34.5 4596 34.5
1917 9 23 6476 115 72 34 53 21 4617 21
1917 9 24 6477 116 72 35 53.5 21.5 4638.5 21.5
1917 9 25 6478 117 73 35 54 22 4660.5 22
1917 9 26 6479 118 70 32 51 19 4679.5 19
1917 9 27 6480 119 78 33 55.5 23.5 4703 23.5
1917 9 28 6481 120 79 32 55.5 23.5 4726.5 23.5
1917 9 29 6482 121 81 35 58 26 4752.5 26
1917 9 30 6483 122 77 31 54 22 4774.5 22
1917 10 1 6484 123 77 31 54 22 4796.5 22
1917 10 2 6485 124 78 46 62 30 4826.5 30
1917 10 3 6486 125 78 40 59 27 4853.5 27
1917 10 4 6487 126 79 36 57.5 25.5 4879 25.5
1917 10 5 6488 127 86 33 59.5 27.5 4906.5 27.5
1917 10 6 6489 128 81 34 57.5 25.5 4932 25.5
1917 10 7 6490 129 80 32 56 24 4956 24
1917 10 8 6491 130 88 35 61.5 29.5 4985.5 29.5
1917 10 9 6492 131 70 30 50 18 5003.5 18
1917 10 10 6493 132 87 31 59 27 5030.5 27
1917 10 11 6494 133 70 30 50 18 5048.5 18
1917 10 12 6495 134 78 29 53.5 21.5 5070 21.5
1917 10 13 6496 135 73 21 47 15 5085 15
1917 10 14 6497 136 71 19 45 13 5098 13
1917 10 15 6498 137 77 22 49.5 17.5 5115.5 17.5
1917 10 16 6499 138 84 28 56 24 5139.5 24
1917 10 17 6500 139 80 26 53 21 5160.5 21
1917 10 18 6501 140 76 18 47 15 5175.5 15
1917 10 19 6502 141 62 16 39 7 5182.5 7
1917 10 20 6503 142 68 17 42.5 10.5 5193 10.5
1917 10 21 6504 143 72 18 45 13 5206 13
1917 10 22 6505 144 65 27 46 14 5220 14
1917 10 23 6506 145 68 24 46 14 5234 14
1917 10 24 6507 146 71 20 45.5 13.5 5247.5 13.5
1917 10 25 6508 147 65 29 47 15 5262.5 15
1917 10 26 6509 148 69 17 43 11 5273.5 11
1917 10 27 6510 149 70 19 44.5 12.5 5286 12.5
1917 10 28 6511 150 66 17 41.5 9.5 5295.5 9.5
1917 10 29 6512 151 66 16 41 9 5304.5 9
1917 10 30 6513 152 68 11 39.5 7.5 5312 7.5
1917 10 31 6514 153 69 12 40.5 8.5 5320.5 8.5
1917 11 1 6515 154 64 24 44 12 5332.5 12
1917 11 2 6516 155 62 28 45 13 5345.5 13
1917 11 3 6517 156 65 29 47 15 5360.5 15
1917 11 4 6518 157 60 22 41 9 5369.5 9
1917 11 5 6519 158 59 20 39.5 7.5 5377 7.5
1917 11 6 6520 159 59 16 37.5 5.5 5382.5 5.5
1917 11 7 6521 160 61 24 42.5 10.5 5393 10.5
1917 11 8 6522 161 60 19 39.5 7.5 5400.5 7.5
1917 11 9 6523 162 58 26 42 10 5410.5 10
1917 11 10 6524 163 58 11 34.5 2.5 5413 2.5
1917 11 11 6525 164 57 15 36 4 5417 4
1917 11 12 6526 165 55 10 32.5 0.5 5417.5 0.5
1917 11 13 6527 166 59 13 36 4 5421.5 4
1917 11 14 6528 167 54 19 36.5 4.5 5426 4.5
1917 11 15 6529 168 51 21 36 4 5430 4
1917 11 16 6530 169 56 15 35.5 3.5 5433.5 3.5
1917 11 17 6531 170 59 16 37.5 5.5 5439 5.5
1917 11 18 6532 171 51 10 30.5 -1.5 5437.5 -1.5
1917 11 19 6533 172 50 9 29.5 -2.5 5435 -2.5
1917 11 20 6534 173 55 16 35.5 3.5 5438.5 3.5
1917 11 21 6535 174 59 19 39 7 5445.5 7
1917 11 22 6536 175 57 21 39 7 5452.5 7
1917 11 23 6537 176 55 16 35.5 3.5 5456 3.5
1917 11 24 6538 177 56 17 36.5 4.5 5460.5 4.5
1917 11 25 6539 178 58 12 35 3 5463.5 3
1917 11 26 6540 179 52 13 32.5 0.5 5464 0.5
1917 11 27 6541 180 50 11 30.5 -1.5 5462.5 -1.5
1917 11 28 6542 181 53 14 33.5 1.5 5464 1.5
1917 11 29 6543 182 60 21 40.5 8.5 5472.5 8.5
1917 11 30 6544 183 59 20 39.5 7.5 5480 7.5
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1917 12 1 6545 184 62 11 36.5 4.5 5484.5 4.5
1917 12 2 6546 185 59 10 34.5 2.5 5487 2.5
1917 12 3 6547 186 54 6 30 -2 5485 -2
1917 12 4 6548 187 55 7 31 -1 5484 -1
1917 12 5 6549 188 58 8 33 1 5485 1
1917 12 6 6550 189 62 8 35 3 5488 3
1917 12 7 6551 190 58 12 35 3 5491 3
1917 12 8 6552 191 54 5 29.5 -2.5 5488.5 -2.5
1917 12 9 6553 192 55 7 31 -1 5487.5 -1
1917 12 10 6554 193 58 9 33.5 1.5 5489 1.5
1917 12 11 6555 194 56 7 31.5 -0.5 5488.5 -0.5
1917 12 12 6556 195 59 4 31.5 -0.5 5488 -0.5
1917 12 13 6557 196 54 9 31.5 -0.5 5487.5 -0.5
1917 12 14 6558 197 56 11 33.5 1.5 5489 1.5
1917 12 15 6559 198 59 9 34 2 5491 2
1917 12 16 6560 199 56 5 30.5 -1.5 5489.5 -1.5
1917 12 17 6561 200 54 6 30 -2 5487.5 -2
1917 12 18 6562 201 51 8 29.5 -2.5 5485 -2.5
1917 12 19 6563 202 52 8 30 -2 5483 -2
1917 12 20 6564 203 52 7 29.5 -2.5 5480.5 -2.5
1917 12 21 6565 204 51 6 28.5 -3.5 5477 -3.5
1917 12 22 6566 205 53 7 30 -2 5475 -2
1917 12 23 6567 206 55 8 31.5 -0.5 5474.5 -0.5
1917 12 24 6568 207 54 9 31.5 -0.5 5474 -0.5
1917 12 25 6569 208 50 8 29 -3 5471 -3
1917 12 26 6570 209 55 15 35 3 5474 3
1917 12 27 6571 210 50 11 30.5 -1.5 5472.5 -1.5
1917 12 28 6572 211 50 12 31 -1 5471.5 -1
1917 12 29 6573 212 49 10 29.5 -2.5 5469 -2.5
1917 12 30 6574 213 50 10 30 -2 5467 -2
1917 12 31 6575 214 54 9 31.5 -0.5 5466.5 -0.5
1918 1 1 6576 215 52 8 30 -2 5464.5 -2
1918 1 2 6577 216 56 9 32.5 0.5 5465 0.5
1918 1 3 6578 217 58 10 34 2 5467 2
1918 1 4 6579 218 61 18 39.5 7.5 5474.5 7.5
1918 1 5 6580 219 64 11 37.5 5.5 5480 5.5
1918 1 6 6581 220 49 11 30 -2 5478 -2
1918 1 7 6582 221 45 10 27.5 -4.5 5473.5 -4.5
1918 1 8 6583 222 41 11 26 -6 5467.5 -6
1918 1 9 6584 223 42 22 32 0 5467.5 0
1918 1 10 6585 224 42 4 23 -9 5458.5 -9
1918 1 11 6586 225 30 -3 13.5 -18.5 5440 -18.5
1918 1 12 6587 226 40 5 22.5 -9.5 5430.5 -9.5
1918 1 13 6588 227 44 14 29 -3 5427.5 -3
1918 1 14 6589 228 40 4 22 -10 5417.5 -10
1918 1 15 6590 229 45 17 31 -1 5416.5 -1
1918 1 16 6591 230 43 5 24 -8 5408.5 -8
1918 1 17 6592 231 50 5 27.5 -4.5 5404 -4.5
1918 1 18 6593 232 50 11 30.5 -1.5 5402.5 -1.5
1918 1 19 6594 233 45 5 25 -7 5395.5 -7
1918 1 20 6595 234 44 19 31.5 -0.5 5395 -0.5
1918 1 21 6596 235 36 -3 16.5 -15.5 5379.5 -15.5
1918 1 22 6597 236 37 -4 16.5 -15.5 5364 -15.5
1918 1 23 6598 237 43 1 22 -10 5354 -10
1918 1 24 6599 238 45 2 23.5 -8.5 5345.5 -8.5
1918 1 25 6600 239 39 4 21.5 -10.5 5335 -10.5
1918 1 26 6601 240 34 6 20 -12 5323 -12
1918 1 27 6602 241 40 0 20 -12 5311 -12
1918 1 28 6603 242 31 5 18 -14 5297 -14
1918 1 29 6604 243 41 1 21 -11 5286 -11
1918 1 30 6605 244 40 2 21 -11 5275 -11
1918 1 31 6606 245 39 10 24.5 -7.5 5267.5 -7.5
1918 2 1 6607 246 34 -7 13.5 -18.5 5249 -18.5
1918 2 2 6608 247 37 -4 16.5 -15.5 5233.5 -15.5
1918 2 3 6609 248 40 0 20 -12 5221.5 -12
1918 2 4 6610 249 42 2 22 -10 5211.5 -10
1918 2 5 6611 250 40 13 26.5 -5.5 5206 -5.5
1918 2 6 6612 251 46 8 27 -5 5201 -5
1918 2 7 6613 252 57 9 33 1 5202 1
1918 2 8 6614 253 51 28 39.5 7.5 5209.5 7.5
1918 2 9 6615 254 48 3 25.5 -6.5 5203 -6.5
1918 2 10 6616 255 52 4 28 -4 5199 -4
1918 2 11 6617 256 53 5 29 -3 5196 -3
1918 2 12 6618 257 60 12 36 4 5200 4
1918 2 13 6619 258 63 9 36 4 5204 4
1918 2 14 6620 259 66 2 34 2 5206 2
1918 2 15 6621 260 55 12 33.5 1.5 5207.5 1.5
1918 2 16 6622 261 54 -4 25 -7 5200.5 -7
1918 2 17 6623 262 57 1 29 -3 5197.5 -3
1918 2 18 6624 263 57 23 40 8 5205.5 8
1918 2 19 6625 264 45 23 34 2 5207.5 2
1918 2 20 6626 265 41 9 25 -7 5200.5 -7
1918 2 21 6627 266 60 20 40 8 5208.5 8
1918 2 22 6628 267 60 21 40.5 8.5 5217 8.5
1918 2 23 6629 268 65 26 45.5 13.5 5230.5 13.5
1918 2 24 6630 269 64 25 44.5 12.5 5243 12.5
1918 2 25 6631 270 65 32 48.5 16.5 5259.5 16.5
1918 2 26 6632 271 65 11 38 6 5265.5 6
1918 2 27 6633 272 75 15 45 13 5278.5 13
1918 2 28 6634 273 50 26 38 6 5284.5 6
1918 3 1 6635 274 55 19 37 5 5289.5 5
1918 3 2 6636 275 61 14 37.5 5.5 5295 5.5
1918 3 3 6637 276 65 15 40 8 5303 8
1918 3 4 6638 277 64 36 50 18 5321 18
1918 3 5 6639 278 69 46 57.5 25.5 5346.5 25.5
1918 3 6 6640 279 68 44 56 24 5370.5 24
1918 3 7 6641 280 64 34 49 17 5387.5 17
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1918 3 8 6642 281 50 40 45 13 5400.5 13
1918 3 9 6643 282 55 12 33.5 1.5 5402 1.5
1918 3 10 6644 283 63 16 39.5 7.5 5409.5 7.5
1918 3 11 6645 284 69 45 57 25 5434.5 25
1918 3 12 6646 285 69 44 56.5 24.5 5459 24.5
1918 3 13 6647 286 64 13 38.5 6.5 5465.5 6.5
1918 3 14 6648 287 66 15 40.5 8.5 5474 8.5
1918 3 15 6649 288 67 19 43 11 5485 11
1918 3 16 6650 289 63 21 42 10 5495 10
1918 3 17 6651 290 62 8 35 3 5498 3
1918 3 18 6652 291 61 13 37 5 5503 5
1918 3 19 6653 292 70 11 40.5 8.5 5511.5 8.5
1918 3 20 6654 293 56 34 45 13 5524.5 13
1918 3 21 6655 294 63 24 43.5 11.5 5536 11.5
1918 3 22 6656 295 59 26 42.5 10.5 5546.5 10.5
1918 3 23 6657 296 68 31 49.5 17.5 5564 17.5
1918 3 24 6658 297 64 33 48.5 16.5 5580.5 16.5
1918 3 25 6659 298 58 31 44.5 12.5 5593 12.5
1918 3 26 6660 299 60 29 44.5 12.5 5605.5 12.5
1918 3 27 6661 300 65 35 50 18 5623.5 18
1918 3 28 6662 301 62 19 40.5 8.5 5632 8.5
1918 3 29 6663 302 68 23 45.5 13.5 5645.5 13.5
1918 3 30 6664 303 69 20 44.5 12.5 5658 12.5
1918 3 31 6665 304 73 28 50.5 18.5 5676.5 18.5
1918 4 1 6666 305 77 35 56 24 5700.5 24
1918 4 2 6667 306 78 37 57.5 25.5 5726 25.5
1918 4 3 6668 307 78 34 56 24 5750 24
1918 4 4 6669 308 65 29 47 15 5765 15
1918 4 5 6670 309 67 33 50 18 5783 18
1918 4 6 6671 310 69 41 55 23 5806 23
1918 4 7 6672 311 72 39 55.5 23.5 5829.5 23.5
1918 4 8 6673 312 71 40 55.5 23.5 5853 23.5
1918 4 9 6674 313 75 39 57 25 5878 25
1918 4 10 6675 314 68 44 56 24 5902 24
1918 4 11 6676 315 68 48 58 26 5928 26
1918 4 12 6677 316 71 43 57 25 5953 25
1918 4 13 6678 317 74 40 57 25 5978 25
1918 4 14 6679 318 72 29 50.5 18.5 5996.5 18.5
1918 4 15 6680 319 69 33 51 19 6015.5 19
1918 4 16 6681 320 67 30 48.5 16.5 6032 16.5
1918 4 17 6682 321 73 31 52 20 6052 20
1918 4 18 6683 322 76 24 50 18 6070 18
1918 4 19 6684 323 76 26 51 19 6089 19
1918 4 20 6685 324 71 38 54.5 22.5 6111.5 22.5
1918 4 21 6686 325 69 39 54 22 6133.5 22
1918 4 22 6687 326 76 34 55 23 6156.5 23
1918 4 23 6688 327 71 31 51 19 6175.5 19
1918 4 24 6689 328 70 33 51.5 19.5 6195 19.5
1918 4 25 6690 329 76 34 55 23 6218 23
1918 4 26 6691 330 79 41 60 28 6246 28
1918 4 27 6692 331 80 38 59 27 6273 27
1918 4 28 6693 332 74 29 51.5 19.5 6292.5 19.5
1918 4 29 6694 333 81 37 59 27 6319.5 27
1918 4 30 6695 334 80 44 62 30 6349.5 30
1918 5 1 6696 335 78 40 59 27 6376.5 27
1918 5 2 6697 336 81 39 60 28 6404.5 28
1918 5 3 6698 337 82 40 61 29 6433.5 29
1918 5 4 6699 338 85 42 63.5 31.5 6465 31.5
1918 5 5 6700 339 79 39 59 27 6492 27
1918 5 6 6701 340 78 38 58 26 6518 26
1918 5 7 6702 341 80 40 60 28 6546 28
1918 5 8 6703 342 81 44 62.5 30.5 6576.5 30.5
1918 5 9 6704 343 86 41 63.5 31.5 6608 31.5
1918 5 10 6705 344 79 38 58.5 26.5 6634.5 26.5
1918 5 11 6706 345 78 36 57 25 6659.5 25
1918 5 12 6707 346 78 32 55 23 6682.5 23
1918 5 13 6708 347 81 35 58 26 6708.5 26
1918 5 14 6709 348 80 39 59.5 27.5 6736 27.5
1918 5 15 6710 349 81 38 59.5 27.5 6763.5 27.5
1918 5 16 6711 350 79 30 54.5 22.5 6786 22.5
1918 5 17 6712 351 78 46 62 30 6816 30
1918 5 18 6713 352 79 40 59.5 27.5 6843.5 27.5
1918 5 19 6714 353 82 39 60.5 28.5 6872 28.5
1918 5 20 6715 354 81 42 61.5 29.5 6901.5 29.5
1918 5 21 6716 355 81 40 60.5 28.5 6930 28.5
1918 5 22 6717 356 85 39 62 30 6960 30
1918 5 23 6718 357 86 42 64 32 6992 32
1918 5 24 6719 358 81 50 65.5 33.5 7025.5 33.5
1918 5 25 6720 359 83 55 69 37 7062.5 37
1918 5 26 6721 360 86 42 64 32 7094.5 32
1918 5 27 6722 361 84 41 62.5 30.5 7125 30.5
1918 5 28 6723 362 79 38 58.5 26.5 7151.5 26.5
1918 5 29 6724 363 79 39 59 27 7178.5 27 1918
1918 5 30 6725 364 81 43 62 30 7208.5 30 Avg (n ) % values
1918 5 31 6726 365 88 41 64.5 32.5 7241 32.5 51.9 364 99.7
1918 6 1 6727 1 89 51 70 38 38 38
1918 6 2 6728 2 91 50 70.5 38.5 76.5 38.5
1918 6 3 6729 3 96 50 73 41 117.5 41
1918 6 4 6730 4 97 49 73 41 158.5 41
1918 6 5 6731 5 96 47 71.5 39.5 198 39.5
1918 6 6 6732 6 98 50 74 42 240 42
1918 6 7 6733 7 100 55 77.5 45.5 285.5 45.5
1918 6 8 6734 8 99 54 76.5 44.5 330 44.5
1918 6 9 6735 9 100 55 77.5 45.5 375.5 45.5
1918 6 10 6736 10 106 52 79 47 422.5 47
1918 6 11 6737 11 102 56 79 47 469.5 47
1918 6 12 6738 12 97 49 73 41 510.5 41
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1918 6 13 6739 13 88 45 66.5 34.5 545 34.5
1918 6 14 6740 14 89 47 68 36 581 36
1918 6 15 6741 15 93 50 71.5 39.5 620.5 39.5
1918 6 16 6742 16 96 61 78.5 46.5 667 46.5
1918 6 17 6743 17 99 61 80 48 715 48
1918 6 18 6744 18 104 59 81.5 49.5 764.5 49.5
1918 6 19 6745 19 100 58 79 47 811.5 47
1918 6 20 6746 20 91 56 73.5 41.5 853 41.5
1918 6 21 6747 21 101 44 72.5 40.5 893.5 40.5
1918 6 22 6748 22 101 45 73 41 934.5 41
1918 6 23 6749 23 97 49 73 41 975.5 41
1918 6 24 6750 24 99 51 75 43 1018.5 43
1918 6 25 6751 25 90 57 73.5 41.5 1060 41.5
1918 6 26 6752 26 93 50 71.5 39.5 1099.5 39.5
1918 6 27 6753 27 91 40 65.5 33.5 1133 33.5
1918 6 28 6754 28 96 51 73.5 41.5 1174.5 41.5
1918 6 29 6755 29 95 56 75.5 43.5 1218 43.5
1918 6 30 6756 30 96 58 77 45 1263 45
1918 7 1 6757 31 97 48 72.5 40.5 1303.5 40.5
1918 7 2 6758 32 98 48 73 41 1344.5 41
1918 7 3 6759 33 96 49 72.5 40.5 1385 40.5
1918 7 4 6760 34 94 46 70 38 1423 38
1918 7 5 6761 35 95 47 71 39 1462 39
1918 7 6 6762 36 100 49 74.5 42.5 1504.5 42.5
1918 7 7 6763 37 98 51 74.5 42.5 1547 42.5
1918 7 8 6764 38 98 50 74 42 1589 42
1918 7 9 6765 39 85 52 68.5 36.5 1625.5 36.5
1918 7 10 6766 40 87 59 73 41 1666.5 41
1918 7 11 6767 41 84 47 65.5 33.5 1700 33.5
1918 7 12 6768 42 87 57 72 40 1740 40
1918 7 13 6769 43 85 57 71 39 1779 39
1918 7 14 6770 44 88 51 69.5 37.5 1816.5 37.5
1918 7 15 6771 45 87 59 73 41 1857.5 41
1918 7 16 6772 46 89 56 72.5 40.5 1898 40.5
1918 7 17 6773 47 88 55 71.5 39.5 1937.5 39.5
1918 7 18 6774 48 89 57 73 41 1978.5 41
1918 7 19 6775 49 101 50 75.5 43.5 2022 43.5
1918 7 20 6776 50 93 58 75.5 43.5 2065.5 43.5
1918 7 21 6777 51 90 56 73 41 2106.5 41
1918 7 22 6778 52 95 50 72.5 40.5 2147 40.5
1918 7 23 6779 53 94 54 74 42 2189 42
1918 7 24 6780 54 90 55 72.5 40.5 2229.5 40.5
1918 7 25 6781 55 93 48 70.5 38.5 2268 38.5
1918 7 26 6782 56 96 45 70.5 38.5 2306.5 38.5
1918 7 27 6783 57 98 44 71 39 2345.5 39
1918 7 28 6784 58 99 50 74.5 42.5 2388 42.5
1918 7 29 6785 59 103 48 75.5 43.5 2431.5 43.5
1918 7 30 6786 60 104 49 76.5 44.5 2476 44.5
1918 7 31 6787 61 103 58 80.5 48.5 2524.5 48.5
1918 8 1 6788 62 98 55 76.5 44.5 2569 44.5
1918 8 2 6789 63 104 57 80.5 48.5 2617.5 48.5
1918 8 3 6790 64 102 55 78.5 46.5 2664 46.5
1918 8 4 6791 65 106 60 83 51 2715 51
1918 8 5 6792 66 89 56 72.5 40.5 2755.5 40.5
1918 8 6 6793 67 90 52 71 39 2794.5 39
1918 8 7 6794 68 97 51 74 42 2836.5 42
1918 8 8 6795 69 95 51 73 41 2877.5 41
1918 8 9 6796 70 91 52 71.5 39.5 2917 39.5
1918 8 10 6797 71 94 50 72 40 2957 40
1918 8 11 6798 72 95 53 74 42 2999 42
1918 8 12 6799 73 85 51 68 36 3035 36
1918 8 13 6800 74 88 49 68.5 36.5 3071.5 36.5
1918 8 14 6801 75 90 56 73 41 3112.5 41
1918 8 15 6802 76 87 54 70.5 38.5 3151 38.5
1918 8 16 6803 77 89 50 69.5 37.5 3188.5 37.5
1918 8 17 6804 78 82 47 64.5 32.5 3221 32.5
1918 8 18 6805 79 80 49 64.5 32.5 3253.5 32.5
1918 8 19 6806 80 88 53 70.5 38.5 3292 38.5
1918 8 20 6807 81 91 42 66.5 34.5 3326.5 34.5
1918 8 21 6808 82 90 44 67 35 3361.5 35
1918 8 22 6809 83 87 48 67.5 35.5 3397 35.5
1918 8 23 6810 84 89 52 70.5 38.5 3435.5 38.5
1918 8 24 6811 85 91 49 70 38 3473.5 38
1918 8 25 6812 86 90 48 69 37 3510.5 37
1918 8 26 6813 87 86 43 64.5 32.5 3543 32.5
1918 8 27 6814 88 87 42 64.5 32.5 3575.5 32.5
1918 8 28 6815 89 88 44 66 34 3609.5 34
1918 8 29 6816 90 92 41 66.5 34.5 3644 34.5
1918 8 30 6817 91 90 43 66.5 34.5 3678.5 34.5
1918 8 31 6818 92 87 40 63.5 31.5 3710 31.5
1918 9 1 6819 93 90 48 69 37 3747 37
1918 9 2 6820 94 91 47 69 37 3784 37
1918 9 3 6821 95 97 48 72.5 40.5 3824.5 40.5
1918 9 4 6822 96 90 46 68 36 3860.5 36
1918 9 5 6823 97 88 40 64 32 3892.5 32
1918 9 6 6824 98 90 38 64 32 3924.5 32
1918 9 7 6825 99 87 37 62 30 3954.5 30
1918 9 8 6826 100 88 36 62 30 3984.5 30
1918 9 9 6827 101 89 40 64.5 32.5 4017 32.5
1918 9 10 6828 102 89 42 65.5 33.5 4050.5 33.5
1918 9 11 6829 103 87 45 66 34 4084.5 34
1918 9 12 6830 104 88 50 69 37 4121.5 37
1918 9 13 6831 105 86 44 65 33 4154.5 33
1918 9 14 6832 106 83 40 61.5 29.5 4184 29.5
1918 9 15 6833 107 84 38 61 29 4213 29
1918 9 16 6834 108 80 40 60 28 4241 28
1918 9 17 6835 109 88 46 67 35 4276 35
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1918 9 18 6836 110 87 39 63 31 4307 31
1918 9 19 6837 111 86 38 62 30 4337 30
1918 9 20 6838 112 80 40 60 28 4365 28
1918 9 21 6839 113 81 39 60 28 4393 28
1918 9 22 6840 114 84 42 63 31 4424 31
1918 9 23 6841 115 89 41 65 33 4457 33
1918 9 24 6842 116 85 43 64 32 4489 32
1918 9 25 6843 117 81 44 62.5 30.5 4519.5 30.5
1918 9 26 6844 118 84 43 63.5 31.5 4551 31.5
1918 9 27 6845 119 80 40 60 28 4579 28
1918 9 28 6846 120 79 43 61 29 4608 29
1918 9 29 6847 121 81 40 60.5 28.5 4636.5 28.5
1918 9 30 6848 122 82 39 60.5 28.5 4665 28.5
1918 10 1 6849 123 80 45 62.5 30.5 4695.5 30.5
1918 10 2 6850 124 84 46 65 33 4728.5 33
1918 10 3 6851 125 83 47 65 33 4761.5 33
1918 10 4 6852 126 78 43 60.5 28.5 4790 28.5
1918 10 5 6853 127 80 41 60.5 28.5 4818.5 28.5
1918 10 6 6854 128 76 39 57.5 25.5 4844 25.5
1918 10 7 6855 129 81 38 59.5 27.5 4871.5 27.5
1918 10 8 6856 130 78 39 58.5 26.5 4898 26.5
1918 10 9 6857 131 77 36 56.5 24.5 4922.5 24.5
1918 10 10 6858 132 80 40 60 28 4950.5 28
1918 10 11 6859 133 78 34 56 24 4974.5 24
1918 10 12 6860 134 78 33 55.5 23.5 4998 23.5
1918 10 13 6861 135 76 35 55.5 23.5 5021.5 23.5
1918 10 14 6862 136 78 34 56 24 5045.5 24
1918 10 15 6863 137 72 33 52.5 20.5 5066 20.5
1918 10 16 6864 138 70 32 51 19 5085 19
1918 10 17 6865 139 74 33 53.5 21.5 5106.5 21.5
1918 10 18 6866 140 76 35 55.5 23.5 5130 23.5
1918 10 19 6867 141 78 36 57 25 5155 25
1918 10 20 6868 142 74 32 53 21 5176 21
1918 10 21 6869 143 72 34 53 21 5197 21
1918 10 22 6870 144 70 35 52.5 20.5 5217.5 20.5
1918 10 23 6871 145 78 36 57 25 5242.5 25
1918 10 24 6872 146 72 33 52.5 20.5 5263 20.5
1918 10 25 6873 147 70 21 45.5 13.5 5276.5 13.5
1918 10 26 6874 148 72 26 49 17 5293.5 17
1918 10 27 6875 149 75 28 51.5 19.5 5313 19.5
1918 10 28 6876 150 70 22 46 14 5327 14
1918 10 29 6877 151 74 29 51.5 19.5 5346.5 19.5
1918 10 30 6878 152 71 21 46 14 5360.5 14
1918 10 31 6879 153 70 21 45.5 13.5 5374 13.5
1918 11 1 6880 154 67 29 48 16 5390 16
1918 11 2 6881 155 65 29 47 15 5405 15
1918 11 3 6882 156 66 26 46 14 5419 14
1918 11 4 6883 157 67 27 47 15 5434 15
1918 11 5 6884 158 69 30 49.5 17.5 5451.5 17.5
1918 11 6 6885 159 59 25 42 10 5461.5 10
1918 11 7 6886 160 62 24 43 11 5472.5 11
1918 11 8 6887 161 57 21 39 7 5479.5 7
1918 11 9 6888 162 58 23 40.5 8.5 5488 8.5
1918 11 10 6889 163 61 29 45 13 5501 13
1918 11 11 6890 164 63 28 45.5 13.5 5514.5 13.5
1918 11 12 6891 165 56 19 37.5 5.5 5520 5.5
1918 11 13 6892 166 57 18 37.5 5.5 5525.5 5.5
1918 11 14 6893 167 56 19 37.5 5.5 5531 5.5
1918 11 15 6894 168 59 23 41 9 5540 9
1918 11 16 6895 169 54 16 35 3 5543 3
1918 11 17 6896 170 55 20 37.5 5.5 5548.5 5.5
1918 11 18 6897 171 59 15 37 5 5553.5 5
1918 11 19 6898 172 53 16 34.5 2.5 5556 2.5
1918 11 20 6899 173 54 13 33.5 1.5 5557.5 1.5
1918 11 21 6900 174 51 19 35 3 5560.5 3
1918 11 22 6901 175 58 28 43 11 5571.5 11
1918 11 23 6902 176 50 30 40 8 5579.5 8
1918 11 24 6903 177 51 27 39 7 5586.5 7
1918 11 25 6904 178 48 9 28.5 -3.5 5583 -3.5
1918 11 26 6905 179 49 11 30 -2 5581 -2
1918 11 27 6906 180 43 6 24.5 -7.5 5573.5 -7.5
1918 11 28 6907 181 46 4 25 -7 5566.5 -7
1918 11 29 6908 182 48 9 28.5 -3.5 5563 -3.5
1918 11 30 6909 183 45 8 26.5 -5.5 5557.5 -5.5
1918 12 1 6910 184 44 5 24.5 -7.5 5550 -7.5
1918 12 2 6911 185 42 5 23.5 -8.5 5541.5 -8.5
1918 12 3 6912 186 44 10 27 -5 5536.5 -5
1918 12 4 6913 187 45 11 28 -4 5532.5 -4
1918 12 5 6914 188 42 8 25 -7 5525.5 -7
1918 12 6 6915 189 42 18 30 -2 5523.5 -2
1918 12 7 6916 190 43 27 35 3 5526.5 3
1918 12 8 6917 191 45 23 34 2 5528.5 2
1918 12 9 6918 192 50 27 38.5 6.5 5535 6.5
1918 12 10 6919 193 42 19 30.5 -1.5 5533.5 -1.5
1918 12 11 6920 194 40 19 29.5 -2.5 5531 -2.5
1918 12 12 6921 195 39 18 28.5 -3.5 5527.5 -3.5
1918 12 13 6922 196 39 12 25.5 -6.5 5521 -6.5
1918 12 14 6923 197 41 11 26 -6 5515 -6
1918 12 15 6924 198 38 10 24 -8 5507 -8
1918 12 16 6925 199 39 19 29 -3 5504 -3
1918 12 17 6926 200 40 21 30.5 -1.5 5502.5 -1.5
1918 12 18 6927 201 36 22 29 -3 5499.5 -3
1918 12 19 6928 202 37 9 23 -9 5490.5 -9
1918 12 20 6929 203 26 -1 12.5 -19.5 5471 -19.5
1918 12 21 6930 204 32 8 20 -12 5459 -12
1918 12 22 6931 205 29 3 16 -16 5443 -16
1918 12 23 6932 206 30 10 20 -12 5431 -12
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1918 12 24 6933 207 30 -12 9 -23 5408 -23
1918 12 25 6934 208 20 -19 0.5 -31.5 5376.5 -31.5
1918 12 26 6935 209 18 -18 0 -32 5344.5 -32
1918 12 27 6936 210 18 -13 2.5 -29.5 5315 -29.5
1918 12 28 6937 211 19 -12 3.5 -28.5 5286.5 -28.5
1918 12 29 6938 212 20 -14 3 -29 5257.5 -29
1918 12 30 6939 213 33 22 27.5 -4.5 5253 -4.5
1918 12 31 6940 214 29 7 18 -14 5239 -14
1919 1 1 6941 215 -10 -34 -22 -54 5185 -54
1919 1 2 6942 216 2 -35 -16.5 -48.5 5136.5 -48.5
1919 1 3 6943 217 8 -26 -9 -41 5095.5 -41
1919 1 4 6944 218 10 -22 -6 -38 5057.5 -38
1919 1 5 6945 219 14 -25 -5.5 -37.5 5020 -37.5
1919 1 6 6946 220 8 -28 -10 -42 4978 -42
1919 1 7 6947 221 9 -26 -8.5 -40.5 4937.5 -40.5
1919 1 8 6948 222 11 -24 -6.5 -38.5 4899 -38.5
1919 1 9 6949 223 7 -22 -7.5 -39.5 4859.5 -39.5
1919 1 10 6950 224 10 ###M #####M 0 4859.5 missing
1919 1 11 6951 225 8 5 6.5 -25.5 4834 -25.5
1919 1 12 6952 226 16 -8 4 -28 4806 -28
1919 1 13 6953 227 9 -11 -1 -33 4773 -33
1919 1 14 6954 228 -5 -18 -11.5 -43.5 4729.5 -43.5
1919 1 15 6955 229 3 -21 -9 -41 4688.5 -41
1919 1 16 6956 230 15 -17 -1 -33 4655.5 -33
1919 1 17 6957 231 20 -14 3 -29 4626.5 -29
1919 1 18 6958 232 24 -6 9 -23 4603.5 -23
1919 1 19 6959 233 32 -2 15 -17 4586.5 -17
1919 1 20 6960 234 19 -5 7 -25 4561.5 -25
1919 1 21 6961 235 11 -24 -6.5 -38.5 4523 -38.5
1919 1 22 6962 236 27 -10 8.5 -23.5 4499.5 -23.5
1919 1 23 6963 237 24 -8 8 -24 4475.5 -24
1919 1 24 6964 238 22 -8 7 -25 4450.5 -25
1919 1 25 6965 239 23 -9 7 -25 4425.5 -25
1919 1 26 6966 240 22 -13 4.5 -27.5 4398 -27.5
1919 1 27 6967 241 27 -13 7 -25 4373 -25
1919 1 28 6968 242 23 -15 4 -28 4345 -28
1919 1 29 6969 243 24 -14 5 -27 4318 -27
1919 1 30 6970 244 25 -14 5.5 -26.5 4291.5 -26.5
1919 1 31 6971 245 20 -9 5.5 -26.5 4265 -26.5
1919 2 1 6972 246 38 20 29 -3 4262 -3
1919 2 2 6973 247 34 6 20 -12 4250 -12
1919 2 3 6974 248 24 -6 9 -23 4227 -23
1919 2 4 6975 249 29 -8 10.5 -21.5 4205.5 -21.5
1919 2 5 6976 250 31 -9 11 -21 4184.5 -21
1919 2 6 6977 251 32 -5 13.5 -18.5 4166 -18.5
1919 2 7 6978 252 34 4 19 -13 4153 -13
1919 2 8 6979 253 35 3 19 -13 4140 -13
1919 2 9 6980 254 30 0 15 -17 4123 -17
1919 2 10 6981 255 33 6 19.5 -12.5 4110.5 -12.5
1919 2 11 6982 256 51 19 35 3 4113.5 3
1919 2 12 6983 257 37 27 32 0 4113.5 0
1919 2 13 6984 258 44 10 27 -5 4108.5 -5
1919 2 14 6985 259 41 7 24 -8 4100.5 -8
1919 2 15 6986 260 38 14 26 -6 4094.5 -6
1919 2 16 6987 261 40 10 25 -7 4087.5 -7
1919 2 17 6988 262 41 11 26 -6 4081.5 -6
1919 2 18 6989 263 40 22 31 -1 4080.5 -1
1919 2 19 6990 264 44 14 29 -3 4077.5 -3
1919 2 20 6991 265 46 20 33 1 4078.5 1
1919 2 21 6992 266 42 12 27 -5 4073.5 -5
1919 2 22 6993 267 42 13 27.5 -4.5 4069 -4.5
1919 2 23 6994 268 34 26 30 -2 4067 -2
1919 2 24 6995 269 37 13 25 -7 4060 -7
1919 2 25 6996 270 40 11 25.5 -6.5 4053.5 -6.5
1919 2 26 6997 271 43 17 30 -2 4051.5 -2
1919 2 27 6998 272 46 28 37 5 4056.5 5
1919 2 28 6999 273 45 16 30.5 -1.5 4055 -1.5
1919 3 1 7000 274 50 16 33 1 4056 1
1919 3 2 7001 275 46 22 34 2 4058 2
1919 3 3 7002 276 53 26 39.5 7.5 4065.5 7.5
1919 3 4 7003 277 48 28 38 6 4071.5 6
1919 3 5 7004 278 47 25 36 4 4075.5 4
1919 3 6 7005 279 50 18 34 2 4077.5 2
1919 3 7 7006 280 47 27 37 5 4082.5 5
1919 3 8 7007 281 51 19 35 3 4085.5 3
1919 3 9 7008 282 48 18 33 1 4086.5 1
1919 3 10 7009 283 47 17 32 0 4086.5 0
1919 3 11 7010 284 49 15 32 0 4086.5 0
1919 3 12 7011 285 55 18 36.5 4.5 4091 4.5
1919 3 13 7012 286 65 27 46 14 4105 14
1919 3 14 7013 287 61 32 46.5 14.5 4119.5 14.5
1919 3 15 7014 288 50 17 33.5 1.5 4121 1.5
1919 3 16 7015 289 55 17 36 4 4125 4
1919 3 17 7016 290 60 18 39 7 4132 7
1919 3 18 7017 291 61 19 40 8 4140 8
1919 3 19 7018 292 66 24 45 13 4153 13
1919 3 20 7019 293 60 28 44 12 4165 12
1919 3 21 7020 294 60 26 43 11 4176 11
1919 3 22 7021 295 60 31 45.5 13.5 4189.5 13.5
1919 3 23 7022 296 60 29 44.5 12.5 4202 12.5
1919 3 24 7023 297 60 28 44 12 4214 12
1919 3 25 7024 298 61 26 43.5 11.5 4225.5 11.5
1919 3 26 7025 299 64 22 43 11 4236.5 11
1919 3 27 7026 300 66 27 46.5 14.5 4251 14.5
1919 3 28 7027 301 63 29 46 14 4265 14
1919 3 29 7028 302 65 19 42 10 4275 10
1919 3 30 7029 303 65 28 46.5 14.5 4289.5 14.5
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1919 3 31 7030 304 70 29 49.5 17.5 4307 17.5
1919 4 1 7031 305 71 30 50.5 18.5 4325.5 18.5
1919 4 2 7032 306 73 29 51 19 4344.5 19
1919 4 3 7033 307 70 28 49 17 4361.5 17
1919 4 4 7034 308 72 32 52 20 4381.5 20
1919 4 5 7035 309 68 34 51 19 4400.5 19
1919 4 6 7036 310 69 36 52.5 20.5 4421 20.5
1919 4 7 7037 311 69 37 53 21 4442 21
1919 4 8 7038 312 71 34 52.5 20.5 4462.5 20.5
1919 4 9 7039 313 68 29 48.5 16.5 4479 16.5
1919 4 10 7040 314 69 20 44.5 12.5 4491.5 12.5
1919 4 11 7041 315 73 28 50.5 18.5 4510 18.5
1919 4 12 7042 316 69 30 49.5 17.5 4527.5 17.5
1919 4 13 7043 317 69 31 50 18 4545.5 18
1919 4 14 7044 318 70 28 49 17 4562.5 17
1919 4 15 7045 319 68 26 47 15 4577.5 15
1919 4 16 7046 320 67 20 43.5 11.5 4589 11.5
1919 4 17 7047 321 80 26 53 21 4610 21
1919 4 18 7048 322 82 35 58.5 26.5 4636.5 26.5
1919 4 19 7049 323 81 43 62 30 4666.5 30
1919 4 20 7050 324 83 51 67 35 4701.5 35
1919 4 21 7051 325 82 38 60 28 4729.5 28
1919 4 22 7052 326 79 37 58 26 4755.5 26
1919 4 23 7053 327 79 38 58.5 26.5 4782 26.5
1919 4 24 7054 328 81 36 58.5 26.5 4808.5 26.5
1919 4 25 7055 329 82 41 61.5 29.5 4838 29.5
1919 4 26 7056 330 85 40 62.5 30.5 4868.5 30.5
1919 4 27 7057 331 84 42 63 31 4899.5 31
1919 4 28 7058 332 80 38 59 27 4926.5 27
1919 4 29 7059 333 79 40 59.5 27.5 4954 27.5
1919 4 30 7060 334 82 44 63 31 4985 31
1919 5 1 7061 335 79 39 59 27 5012 27
1919 5 2 7062 336 80 40 60 28 5040 28
1919 5 3 7063 337 82 40 61 29 5069 29
1919 5 4 7064 338 85 42 63.5 31.5 5100.5 31.5
1919 5 5 7065 339 81 39 60 28 5128.5 28
1919 5 6 7066 340 79 37 58 26 5154.5 26
1919 5 7 7067 341 81 41 61 29 5183.5 29
1919 5 8 7068 342 81 42 61.5 29.5 5213 29.5
1919 5 9 7069 343 79 40 59.5 27.5 5240.5 27.5
1919 5 10 7070 344 80 39 59.5 27.5 5268 27.5
1919 5 11 7071 345 78 36 57 25 5293 25
1919 5 12 7072 346 78 35 56.5 24.5 5317.5 24.5
1919 5 13 7073 347 79 29 54 22 5339.5 22
1919 5 14 7074 348 80 38 59 27 5366.5 27
1919 5 15 7075 349 81 37 59 27 5393.5 27
1919 5 16 7076 350 78 36 57 25 5418.5 25
1919 5 17 7077 351 82 44 63 31 5449.5 31
1919 5 18 7078 352 81 40 60.5 28.5 5478 28.5
1919 5 19 7079 353 82 39 60.5 28.5 5506.5 28.5
1919 5 20 7080 354 81 41 61 29 5535.5 29
1919 5 21 7081 355 79 41 60 28 5563.5 28
1919 5 22 7082 356 83 39 61 29 5592.5 29
1919 5 23 7083 357 82 40 61 29 5621.5 29
1919 5 24 7084 358 81 42 61.5 29.5 5651 29.5
1919 5 25 7085 359 80 43 61.5 29.5 5680.5 29.5
1919 5 26 7086 360 84 42 63 31 5711.5 31
1919 5 27 7087 361 92 46 69 37 5748.5 37
1919 5 28 7088 362 90 43 66.5 34.5 5783 34.5
1919 5 29 7089 363 87 41 64 32 5815 32 1919
1919 5 30 7090 364 88 44 66 34 5849 34 Avg (n ) % values
1919 5 31 7091 365 76 37 56.5 24.5 5873.5 24.5 48.1 364 99.7
1919 6 1 7092 1 84 32 58 26 26 26
1919 6 2 7093 2 80 35 57.5 25.5 51.5 25.5
1919 6 3 7094 3 85 38 61.5 29.5 81 29.5
1919 6 4 7095 4 89 42 65.5 33.5 114.5 33.5
1919 6 5 7096 5 88 41 64.5 32.5 147 32.5
1919 6 6 7097 6 85 42 63.5 31.5 178.5 31.5
1919 6 7 7098 7 86 43 64.5 32.5 211 32.5
1919 6 8 7099 8 91 43 67 35 246 35
1919 6 9 7100 9 93 46 69.5 37.5 283.5 37.5
1919 6 10 7101 10 88 49 68.5 36.5 320 36.5
1919 6 11 7102 11 90 45 67.5 35.5 355.5 35.5
1919 6 12 7103 12 93 44 68.5 36.5 392 36.5
1919 6 13 7104 13 92 47 69.5 37.5 429.5 37.5
1919 6 14 7105 14 95 46 70.5 38.5 468 38.5
1919 6 15 7106 15 92 47 69.5 37.5 505.5 37.5
1919 6 16 7107 16 97 48 72.5 40.5 546 40.5
1919 6 17 7108 17 98 52 75 43 589 43
1919 6 18 7109 18 94 44 69 37 626 37
1919 6 19 7110 19 93 46 69.5 37.5 663.5 37.5
1919 6 20 7111 20 92 55 73.5 41.5 705 41.5
1919 6 21 7112 21 95 54 74.5 42.5 747.5 42.5
1919 6 22 7113 22 88 45 66.5 34.5 782 34.5
1919 6 23 7114 23 89 47 68 36 818 36
1919 6 24 7115 24 91 48 69.5 37.5 855.5 37.5
1919 6 25 7116 25 93 50 71.5 39.5 895 39.5
1919 6 26 7117 26 90 51 70.5 38.5 933.5 38.5
1919 6 27 7118 27 101 52 76.5 44.5 978 44.5
1919 6 28 7119 28 105 56 80.5 48.5 1026.5 48.5
1919 6 29 7120 29 100 60 80 48 1074.5 48
1919 6 30 7121 30 102 59 80.5 48.5 1123 48.5
1919 7 1 7122 31 99 47 73 41 1164 41
1919 7 2 7123 32 99 48 73.5 41.5 1205.5 41.5
1919 7 3 7124 33 108 49 78.5 46.5 1252 46.5
1919 7 4 7125 34 98 46 72 40 1292 40
1919 7 5 7126 35 97 48 72.5 40.5 1332.5 40.5
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1919 7 6 7127 36 98 51 74.5 42.5 1375 42.5
1919 7 7 7128 37 94 52 73 41 1416 41
1919 7 8 7129 38 91 56 73.5 41.5 1457.5 41.5
1919 7 9 7130 39 94 50 72 40 1497.5 40
1919 7 10 7131 40 97 54 75.5 43.5 1541 43.5
1919 7 11 7132 41 96 52 74 42 1583 42
1919 7 12 7133 42 99 51 75 43 1626 43
1919 7 13 7134 43 92 49 70.5 38.5 1664.5 38.5
1919 7 14 7135 44 91 48 69.5 37.5 1702 37.5
1919 7 15 7136 45 90 55 72.5 40.5 1742.5 40.5
1919 7 16 7137 46 92 54 73 41 1783.5 41
1919 7 17 7138 47 99 51 75 43 1826.5 43
1919 7 18 7139 48 107 52 79.5 47.5 1874 47.5
1919 7 19 7140 49 98 50 74 42 1916 42
1919 7 20 7141 50 91 47 69 37 1953 37
1919 7 21 7142 51 94 45 69.5 37.5 1990.5 37.5
1919 7 22 7143 52 97 49 73 41 2031.5 41
1919 7 23 7144 53 96 58 77 45 2076.5 45
1919 7 24 7145 54 97 60 78.5 46.5 2123 46.5
1919 7 25 7146 55 91 54 72.5 40.5 2163.5 40.5
1919 7 26 7147 56 94 56 75 43 2206.5 43
1919 7 27 7148 57 99 56 77.5 45.5 2252 45.5
1919 7 28 7149 58 96 51 73.5 41.5 2293.5 41.5
1919 7 29 7150 59 98 59 78.5 46.5 2340 46.5
1919 7 30 7151 60 91 56 73.5 41.5 2381.5 41.5
1919 7 31 7152 61 90 50 70 38 2419.5 38
1919 8 1 7153 62 99 49 74 42 2461.5 42
1919 8 2 7154 63 89 57 73 41 2502.5 41
1919 8 3 7155 64 90 52 71 39 2541.5 39
1919 8 4 7156 65 91 51 71 39 2580.5 39
1919 8 5 7157 66 93 50 71.5 39.5 2620 39.5
1919 8 6 7158 67 95 51 73 41 2661 41
1919 8 7 7159 68 90 49 69.5 37.5 2698.5 37.5
1919 8 8 7160 69 91 50 70.5 38.5 2737 38.5
1919 8 9 7161 70 89 48 68.5 36.5 2773.5 36.5
1919 8 10 7162 71 93 49 71 39 2812.5 39
1919 8 11 7163 72 98 51 74.5 42.5 2855 42.5
1919 8 12 7164 73 96 59 77.5 45.5 2900.5 45.5
1919 8 13 7165 74 98 54 76 44 2944.5 44
1919 8 14 7166 75 100 56 78 46 2990.5 46
1919 8 15 7167 76 101 51 76 44 3034.5 44
1919 8 16 7168 77 99 49 74 42 3076.5 42
1919 8 17 7169 78 99 48 73.5 41.5 3118 41.5
1919 8 18 7170 79 94 59 76.5 44.5 3162.5 44.5
1919 8 19 7171 80 95 59 77 45 3207.5 45
1919 8 20 7172 81 98 49 73.5 41.5 3249 41.5
1919 8 21 7173 82 99 43 71 39 3288 39
1919 8 22 7174 83 100 51 75.5 43.5 3331.5 43.5
1919 8 23 7175 84 102 50 76 44 3375.5 44
1919 8 24 7176 85 101 50 75.5 43.5 3419 43.5
1919 8 25 7177 86 99 51 75 43 3462 43
1919 8 26 7178 87 97 50 73.5 41.5 3503.5 41.5
1919 8 27 7179 88 95 49 72 40 3543.5 40
1919 8 28 7180 89 96 48 72 40 3583.5 40
1919 8 29 7181 90 95 51 73 41 3624.5 41
1919 8 30 7182 91 93 48 70.5 38.5 3663 38.5
1919 8 31 7183 92 95 46 70.5 38.5 3701.5 38.5
1919 9 1 7184 93 90 49 69.5 37.5 3739 37.5
1919 9 2 7185 94 92 48 70 38 3777 38
1919 9 3 7186 95 93 48 70.5 38.5 3815.5 38.5
1919 9 4 7187 96 91 51 71 39 3854.5 39
1919 9 5 7188 97 87 56 71.5 39.5 3894 39.5
1919 9 6 7189 98 88 52 70 38 3932 38
1919 9 7 7190 99 91 50 70.5 38.5 3970.5 38.5
1919 9 8 7191 100 90 47 68.5 36.5 4007 36.5
1919 9 9 7192 101 92 45 68.5 36.5 4043.5 36.5
1919 9 10 7193 102 89 48 68.5 36.5 4080 36.5
1919 9 11 7194 103 88 46 67 35 4115 35
1919 9 12 7195 104 88 47 67.5 35.5 4150.5 35.5
1919 9 13 7196 105 87 39 63 31 4181.5 31
1919 9 14 7197 106 86 40 63 31 4212.5 31
1919 9 15 7198 107 89 43 66 34 4246.5 34
1919 9 16 7199 108 85 41 63 31 4277.5 31
1919 9 17 7200 109 89 43 66 34 4311.5 34
1919 9 18 7201 110 87 40 63.5 31.5 4343 31.5
1919 9 19 7202 111 88 51 69.5 37.5 4380.5 37.5
1919 9 20 7203 112 81 43 62 30 4410.5 30
1919 9 21 7204 113 80 40 60 28 4438.5 28
1919 9 22 7205 114 74 34 54 22 4460.5 22
1919 9 23 7206 115 76 29 52.5 20.5 4481 20.5
1919 9 24 7207 116 80 30 55 23 4504 23
1919 9 25 7208 117 84 32 58 26 4530 26
1919 9 26 7209 118 87 36 61.5 29.5 4559.5 29.5
1919 9 27 7210 119 76 51 63.5 31.5 4591 31.5
1919 9 28 7211 120 75 50 62.5 30.5 4621.5 30.5
1919 9 29 7212 121 74 39 56.5 24.5 4646 24.5
1919 9 30 7213 122 72 43 57.5 25.5 4671.5 25.5
1919 10 1 7214 123 74 41 57.5 25.5 4697 25.5
1919 10 2 7215 124 72 44 58 26 4723 26
1919 10 3 7216 125 71 40 55.5 23.5 4746.5 23.5
1919 10 4 7217 126 70 25 47.5 15.5 4762 15.5
1919 10 5 7218 127 65 23 44 12 4774 12
1919 10 6 7219 128 67 25 46 14 4788 14
1919 10 7 7220 129 67 41 54 22 4810 22
1919 10 8 7221 130 70 27 48.5 16.5 4826.5 16.5
1919 10 9 7222 131 69 43 56 24 4850.5 24
1919 10 10 7223 132 66 37 51.5 19.5 4870 19.5
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1919 10 11 7224 133 68 27 47.5 15.5 4885.5 15.5
1919 10 12 7225 134 69 30 49.5 17.5 4903 17.5
1919 10 13 7226 135 70 28 49 17 4920 17
1919 10 14 7227 136 66 33 49.5 17.5 4937.5 17.5
1919 10 15 7228 137 68 31 49.5 17.5 4955 17.5
1919 10 16 7229 138 74 22 48 16 4971 16
1919 10 17 7230 139 72 20 46 14 4985 14
1919 10 18 7231 140 73 31 52 20 5005 20
1919 10 19 7232 141 63 19 41 9 5014 9
1919 10 20 7233 142 60 16 38 6 5020 6
1919 10 21 7234 143 61 18 39.5 7.5 5027.5 7.5
1919 10 22 7235 144 63 20 41.5 9.5 5037 9.5
1919 10 23 7236 145 68 18 43 11 5048 11
1919 10 24 7237 146 71 25 48 16 5064 16
1919 10 25 7238 147 66 40 53 21 5085 21
1919 10 26 7239 148 65 31 48 16 5101 16
1919 10 27 7240 149 60 29 44.5 12.5 5113.5 12.5
1919 10 28 7241 150 50 8 29 -3 5110.5 -3
1919 10 29 7242 151 60 12 36 4 5114.5 4
1919 10 30 7243 152 59 16 37.5 5.5 5120 5.5
1919 10 31 7244 153 59 11 35 3 5123 3
1919 11 1 7245 154 52 10 31 -1 5122 -1
1919 11 2 7246 155 60 12 36 4 5126 4
1919 11 3 7247 156 68 28 48 16 5142 16
1919 11 4 7248 157 69 19 44 12 5154 12
1919 11 5 7249 158 67 39 53 21 5175 21
1919 11 6 7250 159 56 11 33.5 1.5 5176.5 1.5
1919 11 7 7251 160 65 17 41 9 5185.5 9
1919 11 8 7252 161 51 29 40 8 5193.5 8
1919 11 9 7253 162 53 29 41 9 5202.5 9
1919 11 10 7254 163 55 28 41.5 9.5 5212 9.5
1919 11 11 7255 164 54 17 35.5 3.5 5215.5 3.5
1919 11 12 7256 165 52 15 33.5 1.5 5217 1.5
1919 11 13 7257 166 54 16 35 3 5220 3
1919 11 14 7258 167 53 12 32.5 0.5 5220.5 0.5
1919 11 15 7259 168 55 11 33 1 5221.5 1
1919 11 16 7260 169 56 12 34 2 5223.5 2
1919 11 17 7261 170 59 11 35 3 5226.5 3
1919 11 18 7262 171 56 19 37.5 5.5 5232 5.5
1919 11 19 7263 172 58 19 38.5 6.5 5238.5 6.5
1919 11 20 7264 173 54 22 38 6 5244.5 6
1919 11 21 7265 174 53 18 35.5 3.5 5248 3.5
1919 11 22 7266 175 57 23 40 8 5256 8
1919 11 23 7267 176 54 21 37.5 5.5 5261.5 5.5
1919 11 24 7268 177 59 22 40.5 8.5 5270 8.5
1919 11 25 7269 178 57 30 43.5 11.5 5281.5 11.5
1919 11 26 7270 179 55 33 44 12 5293.5 12
1919 11 27 7271 180 58 29 43.5 11.5 5305 11.5
1919 11 28 7272 181 50 18 34 2 5307 2
1919 11 29 7273 182 50 -6 22 -10 5297 -10
1919 11 30 7274 183 52 9 30.5 -1.5 5295.5 -1.5
1919 12 1 7275 184 43 0 21.5 -10.5 5285 -10.5
1919 12 2 7276 185 36 8 22 -10 5275 -10
1919 12 3 7277 186 34 9 21.5 -10.5 5264.5 -10.5
1919 12 4 7278 187 37 10 23.5 -8.5 5256 -8.5
1919 12 5 7279 188 40 19 29.5 -2.5 5253.5 -2.5
1919 12 6 7280 189 43 13 28 -4 5249.5 -4
1919 12 7 7281 190 40 12 26 -6 5243.5 -6
1919 12 8 7282 191 34 13 23.5 -8.5 5235 -8.5
1919 12 9 7283 192 31 -11 10 -22 5213 -22
1919 12 10 7284 193 34 -4 15 -17 5196 -17
1919 12 11 7285 194 50 9 29.5 -2.5 5193.5 -2.5
1919 12 12 7286 195 49 24 36.5 4.5 5198 4.5
1919 12 13 7287 196 32 11 21.5 -10.5 5187.5 -10.5
1919 12 14 7288 197 27 7 17 -15 5172.5 -15
1919 12 15 7289 198 30 3 16.5 -15.5 5157 -15.5
1919 12 16 7290 199 31 2 16.5 -15.5 5141.5 -15.5
1919 12 17 7291 200 39 3 21 -11 5130.5 -11
1919 12 18 7292 201 40 8 24 -8 5122.5 -8
1919 12 19 7293 202 37 7 22 -10 5112.5 -10
1919 12 20 7294 203 38 8 23 -9 5103.5 -9
1919 12 21 7295 204 40 10 25 -7 5096.5 -7
1919 12 22 7296 205 36 12 24 -8 5088.5 -8
1919 12 23 7297 206 41 12 26.5 -5.5 5083 -5.5
1919 12 24 7298 207 43 12 27.5 -4.5 5078.5 -4.5
1919 12 25 7299 208 39 12 25.5 -6.5 5072 -6.5
1919 12 26 7300 209 44 9 26.5 -5.5 5066.5 -5.5
1919 12 27 7301 210 41 10 25.5 -6.5 5060 -6.5
1919 12 28 7302 211 40 8 24 -8 5052 -8
1919 12 29 7303 212 42 7 24.5 -7.5 5044.5 -7.5
1919 12 30 7304 213 41 6 23.5 -8.5 5036 -8.5
1919 12 31 7305 214 40 8 24 -8 5028 -8
1920 1 1 7306 215 38 3 20.5 -11.5 5016.5 -11.5
1920 1 2 7307 216 35 5 20 -12 5004.5 -12
1920 1 3 7308 217 38 13 25.5 -6.5 4998 -6.5
1920 1 4 7309 218 35 27 31 -1 4997 -1
1920 1 5 7310 219 40 23 31.5 -0.5 4996.5 -0.5
1920 1 6 7311 220 36 25 30.5 -1.5 4995 -1.5
1920 1 7 7312 221 34 23 28.5 -3.5 4991.5 -3.5
1920 1 8 7313 222 33 11 22 -10 4981.5 -10
1920 1 9 7314 223 33 -10 11.5 -20.5 4961 -20.5
1920 1 10 7315 224 31 -8 11.5 -20.5 4940.5 -20.5
1920 1 11 7316 225 28 -9 9.5 -22.5 4918 -22.5
1920 1 12 7317 226 30 -9 10.5 -21.5 4896.5 -21.5
1920 1 13 7318 227 29 -6 11.5 -20.5 4876 -20.5
1920 1 14 7319 228 30 -3 13.5 -18.5 4857.5 -18.5
1920 1 15 7320 229 30 -5 12.5 -19.5 4838 -19.5
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1920 1 16 7321 230 31 0 15.5 -16.5 4821.5 -16.5
1920 1 17 7322 231 34 2 18 -14 4807.5 -14
1920 1 18 7323 232 35 1 18 -14 4793.5 -14
1920 1 19 7324 233 35 4 19.5 -12.5 4781 -12.5
1920 1 20 7325 234 36 8 22 -10 4771 -10
1920 1 21 7326 235 33 5 19 -13 4758 -13
1920 1 22 7327 236 40 12 26 -6 4752 -6
1920 1 23 7328 237 39 11 25 -7 4745 -7
1920 1 24 7329 238 38 19 28.5 -3.5 4741.5 -3.5
1920 1 25 7330 239 35 25 30 -2 4739.5 -2
1920 1 26 7331 240 32 24 28 -4 4735.5 -4
1920 1 27 7332 241 33 25 29 -3 4732.5 -3
1920 1 28 7333 242 33 23 28 -4 4728.5 -4
1920 1 29 7334 243 33 22 27.5 -4.5 4724 -4.5
1920 1 30 7335 244 31 21 26 -6 4718 -6
1920 1 31 7336 245 32 20 26 -6 4712 -6
1920 2 1 7337 246 32 21 26.5 -5.5 4706.5 -5.5
1920 2 2 7338 247 40 24 32 0 4706.5 0
1920 2 3 7339 248 44 29 36.5 4.5 4711 4.5
1920 2 4 7340 249 42 26 34 2 4713 2
1920 2 5 7341 250 43 30 36.5 4.5 4717.5 4.5
1920 2 6 7342 251 45 23 34 2 4719.5 2
1920 2 7 7343 252 40 29 34.5 2.5 4722 2.5
1920 2 8 7344 253 41 29 35 3 4725 3
1920 2 9 7345 254 42 31 36.5 4.5 4729.5 4.5
1920 2 10 7346 255 43 27 35 3 4732.5 3
1920 2 11 7347 256 46 23 34.5 2.5 4735 2.5
1920 2 12 7348 257 44 19 31.5 -0.5 4734.5 -0.5
1920 2 13 7349 258 46 21 33.5 1.5 4736 1.5
1920 2 14 7350 259 48 19 33.5 1.5 4737.5 1.5
1920 2 15 7351 260 49 19 34 2 4739.5 2
1920 2 16 7352 261 50 18 34 2 4741.5 2
1920 2 17 7353 262 49 17 33 1 4742.5 1
1920 2 18 7354 263 50 17 33.5 1.5 4744 1.5
1920 2 19 7355 264 49 18 33.5 1.5 4745.5 1.5
1920 2 20 7356 265 48 30 39 7 4752.5 7
1920 2 21 7357 266 48 29 38.5 6.5 4759 6.5
1920 2 22 7358 267 60 34 47 15 4774 15
1920 2 23 7359 268 55 43 49 17 4791 17
1920 2 24 7360 269 52 21 36.5 4.5 4795.5 4.5
1920 2 25 7361 270 48 15 31.5 -0.5 4795 -0.5
1920 2 26 7362 271 51 12 31.5 -0.5 4794.5 -0.5
1920 2 27 7363 272 55 16 35.5 3.5 4798 3.5
1920 2 28 7364 273 58 24 41 9 4807 9
1920 2 29 7365 274 56 30 43 11 4818 11
1920 3 1 7366 275 54 21 37.5 5.5 4823.5 5.5
1920 3 2 7367 276 55 27 41 9 4832.5 9
1920 3 3 7368 277 60 21 40.5 8.5 4841 8.5
1920 3 4 7369 278 64 18 41 9 4850 9
1920 3 5 7370 279 60 19 39.5 7.5 4857.5 7.5
1920 3 6 7371 280 58 18 38 6 4863.5 6
1920 3 7 7372 281 57 18 37.5 5.5 4869 5.5
1920 3 8 7373 282 57 17 37 5 4874 5
1920 3 9 7374 283 55 19 37 5 4879 5
1920 3 10 7375 284 56 28 42 10 4889 10
1920 3 11 7376 285 60 23 41.5 9.5 4898.5 9.5
1920 3 12 7377 286 61 21 41 9 4907.5 9
1920 3 13 7378 287 60 19 39.5 7.5 4915 7.5
1920 3 14 7379 288 58 19 38.5 6.5 4921.5 6.5
1920 3 15 7380 289 60 21 40.5 8.5 4930 8.5
1920 3 16 7381 290 65 23 44 12 4942 12
1920 3 17 7382 291 60 17 38.5 6.5 4948.5 6.5
1920 3 18 7383 292 58 19 38.5 6.5 4955 6.5
1920 3 19 7384 293 59 18 38.5 6.5 4961.5 6.5
1920 3 20 7385 294 61 27 44 12 4973.5 12
1920 3 21 7386 295 61 26 43.5 11.5 4985 11.5
1920 3 22 7387 296 59 29 44 12 4997 12
1920 3 23 7388 297 63 31 47 15 5012 15
1920 3 24 7389 298 64 30 47 15 5027 15
1920 3 25 7390 299 65 32 48.5 16.5 5043.5 16.5
1920 3 26 7391 300 64 33 48.5 16.5 5060 16.5
1920 3 27 7392 301 64 28 46 14 5074 14
1920 3 28 7393 302 60 28 44 12 5086 12
1920 3 29 7394 303 61 30 45.5 13.5 5099.5 13.5
1920 3 30 7395 304 62 29 45.5 13.5 5113 13.5
1920 3 31 7396 305 61 31 46 14 5127 14
1920 4 1 7397 306 65 33 49 17 5144 17
1920 4 2 7398 307 66 30 48 16 5160 16
1920 4 3 7399 308 68 31 49.5 17.5 5177.5 17.5
1920 4 4 7400 309 67 34 50.5 18.5 5196 18.5
1920 4 5 7401 310 69 41 55 23 5219 23
1920 4 6 7402 311 68 33 50.5 18.5 5237.5 18.5
1920 4 7 7403 312 70 40 55 23 5260.5 23
1920 4 8 7404 313 75 36 55.5 23.5 5284 23.5
1920 4 9 7405 314 78 39 58.5 26.5 5310.5 26.5
1920 4 10 7406 315 80 37 58.5 26.5 5337 26.5
1920 4 11 7407 316 71 44 57.5 25.5 5362.5 25.5
1920 4 12 7408 317 73 31 52 20 5382.5 20
1920 4 13 7409 318 68 29 48.5 16.5 5399 16.5
1920 4 14 7410 319 73 28 50.5 18.5 5417.5 18.5
1920 4 15 7411 320 79 40 59.5 27.5 5445 27.5
1920 4 16 7412 321 78 40 59 27 5472 27
1920 4 17 7413 322 81 43 62 30 5502 30
1920 4 18 7414 323 70 25 47.5 15.5 5517.5 15.5
1920 4 19 7415 324 68 24 46 14 5531.5 14
1920 4 20 7416 325 73 29 51 19 5550.5 19
1920 4 21 7417 326 75 38 56.5 24.5 5575 24.5
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1920 4 22 7418 327 74 36 55 23 5598 23
1920 4 23 7419 328 73 41 57 25 5623 25
1920 4 24 7420 329 75 40 57.5 25.5 5648.5 25.5
1920 4 25 7421 330 79 41 60 28 5676.5 28
1920 4 26 7422 331 81 40 60.5 28.5 5705 28.5
1920 4 27 7423 332 80 38 59 27 5732 27
1920 4 28 7424 333 85 46 65.5 33.5 5765.5 33.5
1920 4 29 7425 334 82 47 64.5 32.5 5798 32.5
1920 4 30 7426 335 81 46 63.5 31.5 5829.5 31.5
1920 5 1 7427 336 84 46 65 33 5862.5 33
1920 5 2 7428 337 82 45 63.5 31.5 5894 31.5
1920 5 3 7429 338 80 40 60 28 5922 28
1920 5 4 7430 339 83 45 64 32 5954 32
1920 5 5 7431 340 80 36 58 26 5980 26
1920 5 6 7432 341 82 40 61 29 6009 29
1920 5 7 7433 342 80 38 59 27 6036 27
1920 5 8 7434 343 82 41 61.5 29.5 6065.5 29.5
1920 5 9 7435 344 83 40 61.5 29.5 6095 29.5
1920 5 10 7436 345 84 43 63.5 31.5 6126.5 31.5
1920 5 11 7437 346 85 46 65.5 33.5 6160 33.5
1920 5 12 7438 347 84 43 63.5 31.5 6191.5 31.5
1920 5 13 7439 348 87 49 68 36 6227.5 36
1920 5 14 7440 349 88 48 68 36 6263.5 36
1920 5 15 7441 350 86 45 65.5 33.5 6297 33.5
1920 5 16 7442 351 84 46 65 33 6330 33
1920 5 17 7443 352 83 47 65 33 6363 33
1920 5 18 7444 353 84 44 64 32 6395 32
1920 5 19 7445 354 80 41 60.5 28.5 6423.5 28.5
1920 5 20 7446 355 82 45 63.5 31.5 6455 31.5
1920 5 21 7447 356 81 40 60.5 28.5 6483.5 28.5
1920 5 22 7448 357 80 41 60.5 28.5 6512 28.5
1920 5 23 7449 358 84 45 64.5 32.5 6544.5 32.5
1920 5 24 7450 359 80 42 61 29 6573.5 29
1920 5 25 7451 360 79 40 59.5 27.5 6601 27.5
1920 5 26 7452 361 81 43 62 30 6631 30
1920 5 27 7453 362 82 45 63.5 31.5 6662.5 31.5
1920 5 28 7454 363 84 49 66.5 34.5 6697 34.5
1920 5 29 7455 364 86 50 68 36 6733 36 1920
1920 5 30 7456 365 88 48 68 36 6769 36 Avg (n ) % values
1920 5 31 7457 366 86 47 66.5 34.5 6803.5 34.5 50.6 366 100.0
1920 6 1 7458 1 87 45 66 34 34 34
1920 6 2 7459 2 86 41 63.5 31.5 65.5 31.5
1920 6 3 7460 3 86 47 66.5 34.5 100 34.5
1920 6 4 7461 4 90 49 69.5 37.5 137.5 37.5
1920 6 5 7462 5 90 50 70 38 175.5 38
1920 6 6 7463 6 93 55 74 42 217.5 42
1920 6 7 7464 7 93 53 73 41 258.5 41
1920 6 8 7465 8 90 49 69.5 37.5 296 37.5
1920 6 9 7466 9 88 48 68 36 332 36
1920 6 10 7467 10 89 46 67.5 35.5 367.5 35.5
1920 6 11 7468 11 90 48 69 37 404.5 37
1920 6 12 7469 12 92 55 73.5 41.5 446 41.5
1920 6 13 7470 13 91 54 72.5 40.5 486.5 40.5
1920 6 14 7471 14 90 56 73 41 527.5 41
1920 6 15 7472 15 90 55 72.5 40.5 568 40.5
1920 6 16 7473 16 93 58 75.5 43.5 611.5 43.5
1920 6 17 7474 17 94 57 75.5 43.5 655 43.5
1920 6 18 7475 18 91 59 75 43 698 43
1920 6 19 7476 19 95 60 77.5 45.5 743.5 45.5
1920 6 20 7477 20 92 58 75 43 786.5 43
1920 6 21 7478 21 94 48 71 39 825.5 39
1920 6 22 7479 22 93 47 70 38 863.5 38
1920 6 23 7480 23 93 51 72 40 903.5 40
1920 6 24 7481 24 92 52 72 40 943.5 40
1920 6 25 7482 25 89 48 68.5 36.5 980 36.5
1920 6 26 7483 26 87 67 77 45 1025 45
1920 6 27 7484 27 80 51 65.5 33.5 1058.5 33.5
1920 6 28 7485 28 87 61 74 42 1100.5 42
1920 6 29 7486 29 94 60 77 45 1145.5 45
1920 6 30 7487 30 96 61 78.5 46.5 1192 46.5
1920 7 1 7488 31 95 60 77.5 45.5 1237.5 45.5
1920 7 2 7489 32 97 59 78 46 1283.5 46
1920 7 3 7490 33 96 60 78 46 1329.5 46
1920 7 4 7491 34 98 58 78 46 1375.5 46
1920 7 5 7492 35 98 57 77.5 45.5 1421 45.5
1920 7 6 7493 36 97 60 78.5 46.5 1467.5 46.5
1920 7 7 7494 37 95 56 75.5 43.5 1511 43.5
1920 7 8 7495 38 99 62 80.5 48.5 1559.5 48.5
1920 7 9 7496 39 99 61 80 48 1607.5 48
1920 7 10 7497 40 100 60 80 48 1655.5 48
1920 7 11 7498 41 101 63 82 50 1705.5 50
1920 7 12 7499 42 98 64 81 49 1754.5 49
1920 7 13 7500 43 99 63 81 49 1803.5 49
1920 7 14 7501 44 100 62 81 49 1852.5 49
1920 7 15 7502 45 101 66 83.5 51.5 1904 51.5
1920 7 16 7503 46 102 66 84 52 1956 52
1920 7 17 7504 47 100 63 81.5 49.5 2005.5 49.5
1920 7 18 7505 48 97 59 78 46 2051.5 46
1920 7 19 7506 49 98 60 79 47 2098.5 47
1920 7 20 7507 50 99 62 80.5 48.5 2147 48.5
1920 7 21 7508 51 103 64 83.5 51.5 2198.5 51.5
1920 7 22 7509 52 102 67 84.5 52.5 2251 52.5
1920 7 23 7510 53 100 66 83 51 2302 51
1920 7 24 7511 54 99 60 79.5 47.5 2349.5 47.5
1920 7 25 7512 55 98 60 79 47 2396.5 47
1920 7 26 7513 56 99 60 79.5 47.5 2444 47.5
1920 7 27 7514 57 101 62 81.5 49.5 2493.5 49.5
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1920 7 28 7515 58 100 59 79.5 47.5 2541 47.5
1920 7 29 7516 59 98 57 77.5 45.5 2586.5 45.5
1920 7 30 7517 60 98 59 78.5 46.5 2633 46.5
1920 7 31 7518 61 101 61 81 49 2682 49
1920 8 1 7519 62 96 59 77.5 45.5 2727.5 45.5
1920 8 2 7520 63 96 58 77 45 2772.5 45
1920 8 3 7521 64 96 59 77.5 45.5 2818 45.5
1920 8 4 7522 65 91 55 73 41 2859 41
1920 8 5 7523 66 90 56 73 41 2900 41
1920 8 6 7524 67 92 57 74.5 42.5 2942.5 42.5
1920 8 7 7525 68 89 48 68.5 36.5 2979 36.5
1920 8 8 7526 69 89 51 70 38 3017 38
1920 8 9 7527 70 91 53 72 40 3057 40
1920 8 10 7528 71 87 47 67 35 3092 35
1920 8 11 7529 72 88 49 68.5 36.5 3128.5 36.5
1920 8 12 7530 73 90 52 71 39 3167.5 39
1920 8 13 7531 74 88 50 69 37 3204.5 37
1920 8 14 7532 75 87 48 67.5 35.5 3240 35.5
1920 8 15 7533 76 89 58 73.5 41.5 3281.5 41.5
1920 8 16 7534 77 83 51 67 35 3316.5 35
1920 8 17 7535 78 82 46 64 32 3348.5 32
1920 8 18 7536 79 82 44 63 31 3379.5 31
1920 8 19 7537 80 80 44 62 30 3409.5 30
1920 8 20 7538 81 81 43 62 30 3439.5 30
1920 8 21 7539 82 83 47 65 33 3472.5 33
1920 8 22 7540 83 85 48 66.5 34.5 3507 34.5
1920 8 23 7541 84 93 50 71.5 39.5 3546.5 39.5
1920 8 24 7542 85 91 49 70 38 3584.5 38
1920 8 25 7543 86 89 47 68 36 3620.5 36
1920 8 26 7544 87 92 51 71.5 39.5 3660 39.5
1920 8 27 7545 88 80 54 67 35 3695 35
1920 8 28 7546 89 83 53 68 36 3731 36
1920 8 29 7547 90 86 55 70.5 38.5 3769.5 38.5
1920 8 30 7548 91 89 56 72.5 40.5 3810 40.5
1920 8 31 7549 92 87 58 72.5 40.5 3850.5 40.5
1920 9 1 7550 93 91 46 68.5 36.5 3887 36.5
1920 9 2 7551 94 90 44 67 35 3922 35
1920 9 3 7552 95 92 47 69.5 37.5 3959.5 37.5
1920 9 4 7553 96 85 40 62.5 30.5 3990 30.5
1920 9 5 7554 97 87 42 64.5 32.5 4022.5 32.5
1920 9 6 7555 98 84 40 62 30 4052.5 30
1920 9 7 7556 99 87 45 66 34 4086.5 34
1920 9 8 7557 100 89 44 66.5 34.5 4121 34.5
1920 9 9 7558 101 89 45 67 35 4156 35
1920 9 10 7559 102 90 34 62 30 4186 30
1920 9 11 7560 103 91 40 65.5 33.5 4219.5 33.5
1920 9 12 7561 104 86 39 62.5 30.5 4250 30.5
1920 9 13 7562 105 86 39 62.5 30.5 4280.5 30.5
1920 9 14 7563 106 87 49 68 36 4316.5 36
1920 9 15 7564 107 89 48 68.5 36.5 4353 36.5
1920 9 16 7565 108 92 47 69.5 37.5 4390.5 37.5
1920 9 17 7566 109 90 45 67.5 35.5 4426 35.5
1920 9 18 7567 110 80 40 60 28 4454 28
1920 9 19 7568 111 82 41 61.5 29.5 4483.5 29.5
1920 9 20 7569 112 85 46 65.5 33.5 4517 33.5
1920 9 21 7570 113 88 47 67.5 35.5 4552.5 35.5
1920 9 22 7571 114 87 46 66.5 34.5 4587 34.5
1920 9 23 7572 115 87 45 66 34 4621 34
1920 9 24 7573 116 80 39 59.5 27.5 4648.5 27.5
1920 9 25 7574 117 79 34 56.5 24.5 4673 24.5
1920 9 26 7575 118 78 24 51 19 4692 19
1920 9 27 7576 119 78 27 52.5 20.5 4712.5 20.5
1920 9 28 7577 120 80 29 54.5 22.5 4735 22.5
1920 9 29 7578 121 81 32 56.5 24.5 4759.5 24.5
1920 9 30 7579 122 84 43 63.5 31.5 4791 31.5
1920 10 1 7580 123 85 46 65.5 33.5 4824.5 33.5
1920 10 2 7581 124 86 43 64.5 32.5 4857 32.5
1920 10 3 7582 125 86 33 59.5 27.5 4884.5 27.5
1920 10 4 7583 126 84 32 58 26 4910.5 26
1920 10 5 7584 127 84 40 62 30 4940.5 30
1920 10 6 7585 128 83 48 65.5 33.5 4974 33.5
1920 10 7 7586 129 80 59 69.5 37.5 5011.5 37.5
1920 10 8 7587 130 81 44 62.5 30.5 5042 30.5
1920 10 9 7588 131 83 43 63 31 5073 31
1920 10 10 7589 132 80 42 61 29 5102 29
1920 10 11 7590 133 79 28 53.5 21.5 5123.5 21.5
1920 10 12 7591 134 80 36 58 26 5149.5 26
1920 10 13 7592 135 76 27 51.5 19.5 5169 19.5
1920 10 14 7593 136 70 35 52.5 20.5 5189.5 20.5
1920 10 15 7594 137 70 29 49.5 17.5 5207 17.5
1920 10 16 7595 138 71 34 52.5 20.5 5227.5 20.5
1920 10 17 7596 139 74 32 53 21 5248.5 21
1920 10 18 7597 140 76 36 56 24 5272.5 24
1920 10 19 7598 141 77 41 59 27 5299.5 27
1920 10 20 7599 142 64 31 47.5 15.5 5315 15.5
1920 10 21 7600 143 55 22 38.5 6.5 5321.5 6.5
1920 10 22 7601 144 57 24 40.5 8.5 5330 8.5
1920 10 23 7602 145 53 29 41 9 5339 9
1920 10 24 7603 146 56 17 36.5 4.5 5343.5 4.5
1920 10 25 7604 147 58 26 42 10 5353.5 10
1920 10 26 7605 148 60 26 43 11 5364.5 11
1920 10 27 7606 149 68 25 46.5 14.5 5379 14.5
1920 10 28 7607 150 66 18 42 10 5389 10
1920 10 29 7608 151 64 23 43.5 11.5 5400.5 11.5
1920 10 30 7609 152 63 39 51 19 5419.5 19
1920 10 31 7610 153 65 41 53 21 5440.5 21
1920 11 1 7611 154 65 22 43.5 11.5 5452 11.5


32 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1920 11 2 7612 155 64 22 43 11 5463 11
1920 11 3 7613 156 63 20 41.5 9.5 5472.5 9.5
1920 11 4 7614 157 64 21 42.5 10.5 5483 10.5
1920 11 5 7615 158 64 21 42.5 10.5 5493.5 10.5
1920 11 6 7616 159 63 22 42.5 10.5 5504 10.5
1920 11 7 7617 160 61 19 40 8 5512 8
1920 11 8 7618 161 60 19 39.5 7.5 5519.5 7.5
1920 11 9 7619 162 62 18 40 8 5527.5 8
1920 11 10 7620 163 60 16 38 6 5533.5 6
1920 11 11 7621 164 61 19 40 8 5541.5 8
1920 11 12 7622 165 60 19 39.5 7.5 5549 7.5
1920 11 13 7623 166 59 17 38 6 5555 6
1920 11 14 7624 167 64 27 45.5 13.5 5568.5 13.5
1920 11 15 7625 168 67 26 46.5 14.5 5583 14.5
1920 11 16 7626 169 60 21 40.5 8.5 5591.5 8.5
1920 11 17 7627 170 63 19 41 9 5600.5 9
1920 11 18 7628 171 60 19 39.5 7.5 5608 7.5
1920 11 19 7629 172 58 18 38 6 5614 6
1920 11 20 7630 173 61 21 41 9 5623 9
1920 11 21 7631 174 64 22 43 11 5634 11
1920 11 22 7632 175 60 16 38 6 5640 6
1920 11 23 7633 176 58 15 36.5 4.5 5644.5 4.5
1920 11 24 7634 177 59 16 37.5 5.5 5650 5.5
1920 11 25 7635 178 60 19 39.5 7.5 5657.5 7.5
1920 11 26 7636 179 56 13 34.5 2.5 5660 2.5
1920 11 27 7637 180 57 16 36.5 4.5 5664.5 4.5
1920 11 28 7638 181 59 18 38.5 6.5 5671 6.5
1920 11 29 7639 182 60 17 38.5 6.5 5677.5 6.5
1920 11 30 7640 183 57 15 36 4 5681.5 4
1920 12 1 7641 184 52 9 30.5 -1.5 5680 -1.5
1920 12 2 7642 185 51 15 33 1 5681 1
1920 12 3 7643 186 50 16 33 1 5682 1
1920 12 4 7644 187 48 14 31 -1 5681 -1
1920 12 5 7645 188 49 15 32 0 5681 0
1920 12 6 7646 189 49 9 29 -3 5678 -3
1920 12 7 7647 190 51 11 31 -1 5677 -1
1920 12 8 7648 191 46 12 29 -3 5674 -3
1920 12 9 7649 192 47 10 28.5 -3.5 5670.5 -3.5
1920 12 10 7650 193 49 11 30 -2 5668.5 -2
1920 12 11 7651 194 51 11 31 -1 5667.5 -1
1920 12 12 7652 195 47 10 28.5 -3.5 5664 -3.5
1920 12 13 7653 196 46 0 23 -9 5655 -9
1920 12 14 7654 197 48 -1 23.5 -8.5 5646.5 -8.5
1920 12 15 7655 198 44 7 25.5 -6.5 5640 -6.5
1920 12 16 7656 199 44 8 26 -6 5634 -6
1920 12 17 7657 200 47 11 29 -3 5631 -3
1920 12 18 7658 201 46 4 25 -7 5624 -7
1920 12 19 7659 202 42 7 24.5 -7.5 5616.5 -7.5
1920 12 20 7660 203 41 9 25 -7 5609.5 -7
1920 12 21 7661 204 42 14 28 -4 5605.5 -4
1920 12 22 7662 205 41 11 26 -6 5599.5 -6
1920 12 23 7663 206 37 -2 17.5 -14.5 5585 -14.5
1920 12 24 7664 207 34 14 24 -8 5577 -8
1920 12 25 7665 208 35 -5 15 -17 5560 -17
1920 12 26 7666 209 34 -6 14 -18 5542 -18
1920 12 27 7667 210 33 -1 16 -16 5526 -16
1920 12 28 7668 211 33 6 19.5 -12.5 5513.5 -12.5
1920 12 29 7669 212 32 -2 15 -17 5496.5 -17
1920 12 30 7670 213 33 -1 16 -16 5480.5 -16
1920 12 31 7671 214 34 3 18.5 -13.5 5467 -13.5
1921 1 1 7672 215 38 -3 17.5 -14.5 5452.5 -14.5
1921 1 2 7673 216 33 0 16.5 -15.5 5437 -15.5
1921 1 3 7674 217 35 4 19.5 -12.5 5424.5 -12.5
1921 1 4 7675 218 38 5 21.5 -10.5 5414 -10.5
1921 1 5 7676 219 38 4 21 -11 5403 -11
1921 1 6 7677 220 41 18 29.5 -2.5 5400.5 -2.5
1921 1 7 7678 221 43 17 30 -2 5398.5 -2
1921 1 8 7679 222 42 13 27.5 -4.5 5394 -4.5
1921 1 9 7680 223 40 0 20 -12 5382 -12
1921 1 10 7681 224 38 -2 18 -14 5368 -14
1921 1 11 7682 225 39 13 26 -6 5362 -6
1921 1 12 7683 226 38 -1 18.5 -13.5 5348.5 -13.5
1921 1 13 7684 227 43 6 24.5 -7.5 5341 -7.5
1921 1 14 7685 228 44 6 25 -7 5334 -7
1921 1 15 7686 229 46 6 26 -6 5328 -6
1921 1 16 7687 230 42 13 27.5 -4.5 5323.5 -4.5
1921 1 17 7688 231 42 23 32.5 0.5 5324 0.5
1921 1 18 7689 232 41 38 39.5 7.5 5331.5 7.5
1921 1 19 7690 233 50 26 38 6 5337.5 6
1921 1 20 7691 234 50 25 37.5 5.5 5343 5.5
1921 1 21 7692 235 44 12 28 -4 5339 -4
1921 1 22 7693 236 46 13 29.5 -2.5 5336.5 -2.5
1921 1 23 7694 237 46 28 37 5 5341.5 5
1921 1 24 7695 238 47 16 31.5 -0.5 5341 -0.5
1921 1 25 7696 239 44 15 29.5 -2.5 5338.5 -2.5
1921 1 26 7697 240 43 21 32 0 5338.5 0
1921 1 27 7698 241 45 18 31.5 -0.5 5338 -0.5
1921 1 28 7699 242 44 28 36 4 5342 4
1921 1 29 7700 243 45 19 32 0 5342 0
1921 1 30 7701 244 43 15 29 -3 5339 -3
1921 1 31 7702 245 44 16 30 -2 5337 -2
1921 2 1 7703 246 50 19 34.5 2.5 5339.5 2.5
1921 2 2 7704 247 42 12 27 -5 5334.5 -5
1921 2 3 7705 248 50 17 33.5 1.5 5336 1.5
1921 2 4 7706 249 51 18 34.5 2.5 5338.5 2.5
1921 2 5 7707 250 42 22 32 0 5338.5 0
1921 2 6 7708 251 43 18 30.5 -1.5 5337 -1.5
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1921 2 7 7709 252 43 13 28 -4 5333 -4
1921 2 8 7710 253 45 16 30.5 -1.5 5331.5 -1.5
1921 2 9 7711 254 48 14 31 -1 5330.5 -1
1921 2 10 7712 255 48 13 30.5 -1.5 5329 -1.5
1921 2 11 7713 256 49 14 31.5 -0.5 5328.5 -0.5
1921 2 12 7714 257 54 15 34.5 2.5 5331 2.5
1921 2 13 7715 258 58 16 37 5 5336 5
1921 2 14 7716 259 59 18 38.5 6.5 5342.5 6.5
1921 2 15 7717 260 58 29 43.5 11.5 5354 11.5
1921 2 16 7718 261 43 6 24.5 -7.5 5346.5 -7.5
1921 2 17 7719 262 44 17 30.5 -1.5 5345 -1.5
1921 2 18 7720 263 53 14 33.5 1.5 5346.5 1.5
1921 2 19 7721 264 50 12 31 -1 5345.5 -1
1921 2 20 7722 265 51 18 34.5 2.5 5348 2.5
1921 2 21 7723 266 52 27 39.5 7.5 5355.5 7.5
1921 2 22 7724 267 54 18 36 4 5359.5 4
1921 2 23 7725 268 54 17 35.5 3.5 5363 3.5
1921 2 24 7726 269 64 17 40.5 8.5 5371.5 8.5
1921 2 25 7727 270 65 18 41.5 9.5 5381 9.5
1921 2 26 7728 271 68 18 43 11 5392 11
1921 2 27 7729 272 69 19 44 12 5404 12
1921 2 28 7730 273 70 21 45.5 13.5 5417.5 13.5
1921 3 1 7731 274 70 22 46 14 5431.5 14
1921 3 2 7732 275 71 26 48.5 16.5 5448 16.5
1921 3 3 7733 276 72 27 49.5 17.5 5465.5 17.5
1921 3 4 7734 277 73 34 53.5 21.5 5487 21.5
1921 3 5 7735 278 64 42 53 21 5508 21
1921 3 6 7736 279 62 30 46 14 5522 14
1921 3 7 7737 280 56 22 39 7 5529 7
1921 3 8 7738 281 55 21 38 6 5535 6
1921 3 9 7739 282 53 14 33.5 1.5 5536.5 1.5
1921 3 10 7740 283 60 17 38.5 6.5 5543 6.5
1921 3 11 7741 284 68 18 43 11 5554 11
1921 3 12 7742 285 60 28 44 12 5566 12
1921 3 13 7743 286 62 29 45.5 13.5 5579.5 13.5
1921 3 14 7744 287 66 40 53 21 5600.5 21
1921 3 15 7745 288 66 30 48 16 5616.5 16
1921 3 16 7746 289 67 31 49 17 5633.5 17
1921 3 17 7747 290 63 32 47.5 15.5 5649 15.5
1921 3 18 7748 291 64 36 50 18 5667 18
1921 3 19 7749 292 70 36 53 21 5688 21
1921 3 20 7750 293 55 21 38 6 5694 6
1921 3 21 7751 294 58 16 37 5 5699 5
1921 3 22 7752 295 61 19 40 8 5707 8
1921 3 23 7753 296 60 22 41 9 5716 9
1921 3 24 7754 297 68 20 44 12 5728 12
1921 3 25 7755 298 59 19 39 7 5735 7
1921 3 26 7756 299 66 25 45.5 13.5 5748.5 13.5
1921 3 27 7757 300 68 28 48 16 5764.5 16
1921 3 28 7758 301 66 19 42.5 10.5 5775 10.5
1921 3 29 7759 302 68 25 46.5 14.5 5789.5 14.5
1921 3 30 7760 303 69 23 46 14 5803.5 14
1921 3 31 7761 304 69 25 47 15 5818.5 15
1921 4 1 7762 305 70 19 44.5 12.5 5831 12.5
1921 4 2 7763 306 70 20 45 13 5844 13
1921 4 3 7764 307 69 18 43.5 11.5 5855.5 11.5
1921 4 4 7765 308 70 21 45.5 13.5 5869 13.5
1921 4 5 7766 309 69 20 44.5 12.5 5881.5 12.5
1921 4 6 7767 310 72 21 46.5 14.5 5896 14.5
1921 4 7 7768 311 70 12 41 9 5905 9
1921 4 8 7769 312 70 10 40 8 5913 8
1921 4 9 7770 313 68 19 43.5 11.5 5924.5 11.5
1921 4 10 7771 314 73 21 47 15 5939.5 15
1921 4 11 7772 315 72 26 49 17 5956.5 17
1921 4 12 7773 316 70 27 48.5 16.5 5973 16.5
1921 4 13 7774 317 71 28 49.5 17.5 5990.5 17.5
1921 4 14 7775 318 73 30 51.5 19.5 6010 19.5
1921 4 15 7776 319 74 31 52.5 20.5 6030.5 20.5
1921 4 16 7777 320 83 28 55.5 23.5 6054 23.5
1921 4 17 7778 321 78 33 55.5 23.5 6077.5 23.5
1921 4 18 7779 322 76 32 54 22 6099.5 22
1921 4 19 7780 323 77 32 54.5 22.5 6122 22.5
1921 4 20 7781 324 78 33 55.5 23.5 6145.5 23.5
1921 4 21 7782 325 74 34 54 22 6167.5 22
1921 4 22 7783 326 75 37 56 24 6191.5 24
1921 4 23 7784 327 75 40 57.5 25.5 6217 25.5
1921 4 24 7785 328 68 28 48 16 6233 16
1921 4 25 7786 329 60 27 43.5 11.5 6244.5 11.5
1921 4 26 7787 330 62 26 44 12 6256.5 12
1921 4 27 7788 331 64 24 44 12 6268.5 12
1921 4 28 7789 332 74 32 53 21 6289.5 21
1921 4 29 7790 333 78 36 57 25 6314.5 25
1921 4 30 7791 334 81 41 61 29 6343.5 29
1921 5 1 7792 335 80 38 59 27 6370.5 27
1921 5 2 7793 336 81 38 59.5 27.5 6398 27.5
1921 5 3 7794 337 82 41 61.5 29.5 6427.5 29.5
1921 5 4 7795 338 81 40 60.5 28.5 6456 28.5
1921 5 5 7796 339 85 45 65 33 6489 33
1921 5 6 7797 340 78 43 60.5 28.5 6517.5 28.5
1921 5 7 7798 341 68 35 51.5 19.5 6537 19.5
1921 5 8 7799 342 70 34 52 20 6557 20
1921 5 9 7800 343 74 29 51.5 19.5 6576.5 19.5
1921 5 10 7801 344 78 31 54.5 22.5 6599 22.5
1921 5 11 7802 345 80 36 58 26 6625 26
1921 5 12 7803 346 81 35 58 26 6651 26
1921 5 13 7804 347 79 34 56.5 24.5 6675.5 24.5
1921 5 14 7805 348 85 44 64.5 32.5 6708 32.5
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1921 5 15 7806 349 85 46 65.5 33.5 6741.5 33.5
1921 5 16 7807 350 83 45 64 32 6773.5 32
1921 5 17 7808 351 74 49 61.5 29.5 6803 29.5
1921 5 18 7809 352 64 39 51.5 19.5 6822.5 19.5
1921 5 19 7810 353 75 41 58 26 6848.5 26
1921 5 20 7811 354 81 45 63 31 6879.5 31
1921 5 21 7812 355 80 47 63.5 31.5 6911 31.5
1921 5 22 7813 356 78 43 60.5 28.5 6939.5 28.5
1921 5 23 7814 357 75 47 61 29 6968.5 29
1921 5 24 7815 358 74 44 59 27 6995.5 27
1921 5 25 7816 359 79 47 63 31 7026.5 31
1921 5 26 7817 360 81 48 64.5 32.5 7059 32.5
1921 5 27 7818 361 87 55 71 39 7098 39
1921 5 28 7819 362 88 54 71 39 7137 39
1921 5 29 7820 363 89 59 74 42 7179 42 1921
1921 5 30 7821 364 90 52 71 39 7218 39 Avg (n ) % values
1921 5 31 7822 365 89 51 70 38 7256 38 51.9 365 100.0
1921 6 1 7823 1 92 43 67.5 35.5 35.5 35.5
1921 6 2 7824 2 93 45 69 37 72.5 37
1921 6 3 7825 3 90 43 66.5 34.5 107 34.5
1921 6 4 7826 4 89 44 66.5 34.5 141.5 34.5
1921 6 5 7827 5 84 44 64 32 173.5 32
1921 6 6 7828 6 76 51 63.5 31.5 205 31.5
1921 6 7 7829 7 88 54 71 39 244 39
1921 6 8 7830 8 80 53 66.5 34.5 278.5 34.5
1921 6 9 7831 9 94 56 75 43 321.5 43
1921 6 10 7832 10 95 56 75.5 43.5 365 43.5
1921 6 11 7833 11 98 60 79 47 412 47
1921 6 12 7834 12 101 60 80.5 48.5 460.5 48.5
1921 6 13 7835 13 102 61 81.5 49.5 510 49.5
1921 6 14 7836 14 89 59 74 42 552 42
1921 6 15 7837 15 88 55 71.5 39.5 591.5 39.5
1921 6 16 7838 16 100 58 79 47 638.5 47
1921 6 17 7839 17 88 47 67.5 35.5 674 35.5
1921 6 18 7840 18 87 40 63.5 31.5 705.5 31.5
1921 6 19 7841 19 80 39 59.5 27.5 733 27.5
1921 6 20 7842 20 87 42 64.5 32.5 765.5 32.5
1921 6 21 7843 21 93 54 73.5 41.5 807 41.5
1921 6 22 7844 22 96 55 75.5 43.5 850.5 43.5
1921 6 23 7845 23 99 55 77 45 895.5 45
1921 6 24 7846 24 100 54 77 45 940.5 45
1921 6 25 7847 25 96 56 76 44 984.5 44
1921 6 26 7848 26 100 55 77.5 45.5 1030 45.5
1921 6 27 7849 27 99 52 75.5 43.5 1073.5 43.5
1921 6 28 7850 28 98 54 76 44 1117.5 44
1921 6 29 7851 29 99 55 77 45 1162.5 45
1921 6 30 7852 30 98 60 79 47 1209.5 47
1921 7 1 7853 31 103 55 79 47 1256.5 47
1921 7 2 7854 32 91 61 76 44 1300.5 44
1921 7 3 7855 33 84 45 64.5 32.5 1333 32.5
1921 7 4 7856 34 87 48 67.5 35.5 1368.5 35.5
1921 7 5 7857 35 88 44 66 34 1402.5 34
1921 7 6 7858 36 86 46 66 34 1436.5 34
1921 7 7 7859 37 100 51 75.5 43.5 1480 43.5
1921 7 8 7860 38 100 50 75 43 1523 43
1921 7 9 7861 39 101 55 78 46 1569 46
1921 7 10 7862 40 98 54 76 44 1613 44
1921 7 11 7863 41 97 56 76.5 44.5 1657.5 44.5
1921 7 12 7864 42 89 53 71 39 1696.5 39
1921 7 13 7865 43 87 50 68.5 36.5 1733 36.5
1921 7 14 7866 44 88 50 69 37 1770 37
1921 7 15 7867 45 91 46 68.5 36.5 1806.5 36.5
1921 7 16 7868 46 90 47 68.5 36.5 1843 36.5
1921 7 17 7869 47 98 55 76.5 44.5 1887.5 44.5
1921 7 18 7870 48 96 56 76 44 1931.5 44
1921 7 19 7871 49 91 53 72 40 1971.5 40
1921 7 20 7872 50 90 49 69.5 37.5 2009 37.5
1921 7 21 7873 51 93 56 74.5 42.5 2051.5 42.5
1921 7 22 7874 52 94 59 76.5 44.5 2096 44.5
1921 7 23 7875 53 84 60 72 40 2136 40
1921 7 24 7876 54 86 61 73.5 41.5 2177.5 41.5
1921 7 25 7877 55 90 59 74.5 42.5 2220 42.5
1921 7 26 7878 56 91 63 77 45 2265 45
1921 7 27 7879 57 97 61 79 47 2312 47
1921 7 28 7880 58 95 65 80 48 2360 48
1921 7 29 7881 59 90 60 75 43 2403 43
1921 7 30 7882 60 91 56 73.5 41.5 2444.5 41.5
1921 7 31 7883 61 90 59 74.5 42.5 2487 42.5
1921 8 1 7884 62 94 49 71.5 39.5 2526.5 39.5
1921 8 2 7885 63 92 49 70.5 38.5 2565 38.5
1921 8 3 7886 64 90 50 70 38 2603 38
1921 8 4 7887 65 93 49 71 39 2642 39
1921 8 5 7888 66 87 48 67.5 35.5 2677.5 35.5
1921 8 6 7889 67 88 47 67.5 35.5 2713 35.5
1921 8 7 7890 68 89 48 68.5 36.5 2749.5 36.5
1921 8 8 7891 69 90 47 68.5 36.5 2786 36.5
1921 8 9 7892 70 85 46 65.5 33.5 2819.5 33.5
1921 8 10 7893 71 87 47 67 35 2854.5 35
1921 8 11 7894 72 87 47 67 35 2889.5 35
1921 8 12 7895 73 91 49 70 38 2927.5 38
1921 8 13 7896 74 88 48 68 36 2963.5 36
1921 8 14 7897 75 89 47 68 36 2999.5 36
1921 8 15 7898 76 88 46 67 35 3034.5 35
1921 8 16 7899 77 84 49 66.5 34.5 3069 34.5
1921 8 17 7900 78 81 50 65.5 33.5 3102.5 33.5
1921 8 18 7901 79 80 46 63 31 3133.5 31
1921 8 19 7902 80 84 48 66 34 3167.5 34
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1921 8 20 7903 81 80 43 61.5 29.5 3197 29.5
1921 8 21 7904 82 82 44 63 31 3228 31
1921 8 22 7905 83 83 45 64 32 3260 32
1921 8 23 7906 84 85 42 63.5 31.5 3291.5 31.5
1921 8 24 7907 85 81 40 60.5 28.5 3320 28.5
1921 8 25 7908 86 85 46 65.5 33.5 3353.5 33.5
1921 8 26 7909 87 88 49 68.5 36.5 3390 36.5
1921 8 27 7910 88 83 48 65.5 33.5 3423.5 33.5
1921 8 28 7911 89 86 45 65.5 33.5 3457 33.5
1921 8 29 7912 90 86 49 67.5 35.5 3492.5 35.5
1921 8 30 7913 91 81 43 62 30 3522.5 30
1921 8 31 7914 92 80 44 62 30 3552.5 30
1921 9 1 7915 93 87 53 70 38 3590.5 38
1921 9 2 7916 94 86 54 70 38 3628.5 38
1921 9 3 7917 95 84 46 65 33 3661.5 33
1921 9 4 7918 96 80 44 62 30 3691.5 30
1921 9 5 7919 97 82 42 62 30 3721.5 30
1921 9 6 7920 98 90 46 68 36 3757.5 36
1921 9 7 7921 99 88 48 68 36 3793.5 36
1921 9 8 7922 100 86 52 69 37 3830.5 37
1921 9 9 7923 101 89 44 66.5 34.5 3865 34.5
1921 9 10 7924 102 85 45 65 33 3898 33
1921 9 11 7925 103 85 52 68.5 36.5 3934.5 36.5
1921 9 12 7926 104 84 56 70 38 3972.5 38
1921 9 13 7927 105 89 49 69 37 4009.5 37
1921 9 14 7928 106 88 42 65 33 4042.5 33
1921 9 15 7929 107 89 46 67.5 35.5 4078 35.5
1921 9 16 7930 108 88 43 65.5 33.5 4111.5 33.5
1921 9 17 7931 109 84 41 62.5 30.5 4142 30.5
1921 9 18 7932 110 80 39 59.5 27.5 4169.5 27.5
1921 9 19 7933 111 82 39 60.5 28.5 4198 28.5
1921 9 20 7934 112 78 44 61 29 4227 29
1921 9 21 7935 113 78 31 54.5 22.5 4249.5 22.5
1921 9 22 7936 114 80 26 53 21 4270.5 21
1921 9 23 7937 115 83 38 60.5 28.5 4299 28.5
1921 9 24 7938 116 85 37 61 29 4328 29
1921 9 25 7939 117 96 42 69 37 4365 37
1921 9 26 7940 118 90 42 66 34 4399 34
1921 9 27 7941 119 89 40 64.5 32.5 4431.5 32.5
1921 9 28 7942 120 87 43 65 33 4464.5 33
1921 9 29 7943 121 88 40 64 32 4496.5 32
1921 9 30 7944 122 80 39 59.5 27.5 4524 27.5
1921 10 1 7945 123 84 44 64 32 4556 32
1921 10 2 7946 124 85 42 63.5 31.5 4587.5 31.5
1921 10 3 7947 125 85 40 62.5 30.5 4618 30.5
1921 10 4 7948 126 84 41 62.5 30.5 4648.5 30.5
1921 10 5 7949 127 83 39 61 29 4677.5 29
1921 10 6 7950 128 85 40 62.5 30.5 4708 30.5
1921 10 7 7951 129 80 38 59 27 4735 27
1921 10 8 7952 130 81 39 60 28 4763 28
1921 10 9 7953 131 82 41 61.5 29.5 4792.5 29.5
1921 10 10 7954 132 80 38 59 27 4819.5 27
1921 10 11 7955 133 78 34 56 24 4843.5 24
1921 10 12 7956 134 79 38 58.5 26.5 4870 26.5
1921 10 13 7957 135 83 34 58.5 26.5 4896.5 26.5
1921 10 14 7958 136 85 36 60.5 28.5 4925 28.5
1921 10 15 7959 137 82 30 56 24 4949 24
1921 10 16 7960 138 79 31 55 23 4972 23
1921 10 17 7961 139 78 30 54 22 4994 22
1921 10 18 7962 140 78 32 55 23 5017 23
1921 10 19 7963 141 79 28 53.5 21.5 5038.5 21.5
1921 10 20 7964 142 77 26 51.5 19.5 5058 19.5
1921 10 21 7965 143 78 21 49.5 17.5 5075.5 17.5
1921 10 22 7966 144 79 27 53 21 5096.5 21
1921 10 23 7967 145 75 29 52 20 5116.5 20
1921 10 24 7968 146 74 28 51 19 5135.5 19
1921 10 25 7969 147 78 23 50.5 18.5 5154 18.5
1921 10 26 7970 148 75 21 48 16 5170 16
1921 10 27 7971 149 79 29 54 22 5192 22
1921 10 28 7972 150 80 33 56.5 24.5 5216.5 24.5
1921 10 29 7973 151 80 31 55.5 23.5 5240 23.5
1921 10 30 7974 152 77 28 52.5 20.5 5260.5 20.5
1921 10 31 7975 153 79 21 50 18 5278.5 18
1921 11 1 7976 154 78 20 49 17 5295.5 17
1921 11 2 7977 155 79 21 50 18 5313.5 18
1921 11 3 7978 156 77 19 48 16 5329.5 16
1921 11 4 7979 157 74 20 47 15 5344.5 15
1921 11 5 7980 158 70 19 44.5 12.5 5357 12.5
1921 11 6 7981 159 68 19 43.5 11.5 5368.5 11.5
1921 11 7 7982 160 68 18 43 11 5379.5 11
1921 11 8 7983 161 68 17 42.5 10.5 5390 10.5
1921 11 9 7984 162 64 16 40 8 5398 8
1921 11 10 7985 163 67 20 43.5 11.5 5409.5 11.5
1921 11 11 7986 164 68 21 44.5 12.5 5422 12.5
1921 11 12 7987 165 65 27 46 14 5436 14
1921 11 13 7988 166 66 30 48 16 5452 16
1921 11 14 7989 167 66 29 47.5 15.5 5467.5 15.5
1921 11 15 7990 168 69 36 52.5 20.5 5488 20.5
1921 11 16 7991 169 68 34 51 19 5507 19
1921 11 17 7992 170 60 33 46.5 14.5 5521.5 14.5
1921 11 18 7993 171 58 14 36 4 5525.5 4
1921 11 19 7994 172 54 7 30.5 -1.5 5524 -1.5
1921 11 20 7995 173 58 13 35.5 3.5 5527.5 3.5
1921 11 21 7996 174 57 21 39 7 5534.5 7
1921 11 22 7997 175 60 14 37 5 5539.5 5
1921 11 23 7998 176 60 24 42 10 5549.5 10
1921 11 24 7999 177 58 37 47.5 15.5 5565 15.5
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1921 11 25 8000 178 50 29 39.5 7.5 5572.5 7.5
1921 11 26 8001 179 51 27 39 7 5579.5 7
1921 11 27 8002 180 58 19 38.5 6.5 5586 6.5
1921 11 28 8003 181 52 20 36 4 5590 4
1921 11 29 8004 182 51 21 36 4 5594 4
1921 11 30 8005 183 54 22 38 6 5600 6
1921 12 1 8006 184 51 22 36.5 4.5 5604.5 4.5
1921 12 2 8007 185 49 18 33.5 1.5 5606 1.5
1921 12 3 8008 186 55 22 38.5 6.5 5612.5 6.5
1921 12 4 8009 187 61 9 35 3 5615.5 3
1921 12 5 8010 188 49 6 27.5 -4.5 5611 -4.5
1921 12 6 8011 189 51 5 28 -4 5607 -4
1921 12 7 8012 190 52 3 27.5 -4.5 5602.5 -4.5
1921 12 8 8013 191 54 3 28.5 -3.5 5599 -3.5
1921 12 9 8014 192 50 2 26 -6 5593 -6
1921 12 10 8015 193 49 4 26.5 -5.5 5587.5 -5.5
1921 12 11 8016 194 49 5 27 -5 5582.5 -5
1921 12 12 8017 195 50 10 30 -2 5580.5 -2
1921 12 13 8018 196 54 10 32 0 5580.5 0
1921 12 14 8019 197 48 12 30 -2 5578.5 -2
1921 12 15 8020 198 55 15 35 3 5581.5 3
1921 12 16 8021 199 47 21 34 2 5583.5 2
1921 12 17 8022 200 44 -7 18.5 -13.5 5570 -13.5
1921 12 18 8023 201 46 13 29.5 -2.5 5567.5 -2.5
1921 12 19 8024 202 59 21 40 8 5575.5 8
1921 12 20 8025 203 60 48 54 22 5597.5 22
1921 12 21 8026 204 58 34 46 14 5611.5 14
1921 12 22 8027 205 55 40 47.5 15.5 5627 15.5
1921 12 23 8028 206 53 34 43.5 11.5 5638.5 11.5
1921 12 24 8029 207 57 8 32.5 0.5 5639 0.5
1921 12 25 8030 208 47 24 35.5 3.5 5642.5 3.5
1921 12 26 8031 209 43 28 35.5 3.5 5646 3.5
1921 12 27 8032 210 43 29 36 4 5650 4
1921 12 28 8033 211 42 31 36.5 4.5 5654.5 4.5
1921 12 29 8034 212 44 34 39 7 5661.5 7
1921 12 30 8035 213 45 38 41.5 9.5 5671 9.5
1921 12 31 8036 214 49 41 45 13 5684 13
1922 1 1 8037 215 44 36 40 8 5692 8
1922 1 2 8038 216 47 35 41 9 5701 9
1922 1 3 8039 217 56 32 44 12 5713 12
1922 1 4 8040 218 40 13 26.5 -5.5 5707.5 -5.5
1922 1 5 8041 219 40 10 25 -7 5700.5 -7
1922 1 6 8042 220 39 6 22.5 -9.5 5691 -9.5
1922 1 7 8043 221 39 9 24 -8 5683 -8
1922 1 8 8044 222 41 5 23 -9 5674 -9
1922 1 9 8045 223 44 4 24 -8 5666 -8
1922 1 10 8046 224 46 7 26.5 -5.5 5660.5 -5.5
1922 1 11 8047 225 41 0 20.5 -11.5 5649 -11.5
1922 1 12 8048 226 40 0 20 -12 5637 -12
1922 1 13 8049 227 40 0 20 -12 5625 -12
1922 1 14 8050 228 42 9 25.5 -6.5 5618.5 -6.5
1922 1 15 8051 229 41 9 25 -7 5611.5 -7
1922 1 16 8052 230 46 3 24.5 -7.5 5604 -7.5
1922 1 17 8053 231 50 3 26.5 -5.5 5598.5 -5.5
1922 1 18 8054 232 44 10 27 -5 5593.5 -5
1922 1 19 8055 233 40 3 21.5 -10.5 5583 -10.5
1922 1 20 8056 234 36 -10 13 -19 5564 -19
1922 1 21 8057 235 34 -6 14 -18 5546 -18
1922 1 22 8058 236 38 -7 15.5 -16.5 5529.5 -16.5
1922 1 23 8059 237 40 -6 17 -15 5514.5 -15
1922 1 24 8060 238 39 -5 17 -15 5499.5 -15
1922 1 25 8061 239 40 -2 19 -13 5486.5 -13
1922 1 26 8062 240 46 4 25 -7 5479.5 -7
1922 1 27 8063 241 44 2 23 -9 5470.5 -9
1922 1 28 8064 242 42 26 34 2 5472.5 2
1922 1 29 8065 243 40 -1 19.5 -12.5 5460 -12.5
1922 1 30 8066 244 40 11 25.5 -6.5 5453.5 -6.5
1922 1 31 8067 245 39 10 24.5 -7.5 5446 -7.5
1922 2 1 8068 246 34 -20 7 -25 5421 -25
1922 2 2 8069 247 28 -22 3 -29 5392 -29
1922 2 3 8070 248 23 -21 1 -31 5361 -31
1922 2 4 8071 249 30 -10 10 -22 5339 -22
1922 2 5 8072 250 35 0 17.5 -14.5 5324.5 -14.5
1922 2 6 8073 251 33 -16 8.5 -23.5 5301 -23.5
1922 2 7 8074 252 35 -14 10.5 -21.5 5279.5 -21.5
1922 2 8 8075 253 35 12 23.5 -8.5 5271 -8.5
1922 2 9 8076 254 50 21 35.5 3.5 5274.5 3.5
1922 2 10 8077 255 53 40 46.5 14.5 5289 14.5
1922 2 11 8078 256 50 39 44.5 12.5 5301.5 12.5
1922 2 12 8079 257 44 26 35 3 5304.5 3
1922 2 13 8080 258 50 10 30 -2 5302.5 -2
1922 2 14 8081 259 49 14 31.5 -0.5 5302 -0.5
1922 2 15 8082 260 45 5 25 -7 5295 -7
1922 2 16 8083 261 44 26 35 3 5298 3
1922 2 17 8084 262 54 21 37.5 5.5 5303.5 5.5
1922 2 18 8085 263 57 28 42.5 10.5 5314 10.5
1922 2 19 8086 264 64 28 46 14 5328 14
1922 2 20 8087 265 65 29 47 15 5343 15
1922 2 21 8088 266 59 40 49.5 17.5 5360.5 17.5
1922 2 22 8089 267 57 32 44.5 12.5 5373 12.5
1922 2 23 8090 268 50 34 42 10 5383 10
1922 2 24 8091 269 55 38 46.5 14.5 5397.5 14.5
1922 2 25 8092 270 53 32 42.5 10.5 5408 10.5
1922 2 26 8093 271 60 39 49.5 17.5 5425.5 17.5
1922 2 27 8094 272 49 19 34 2 5427.5 2
1922 2 28 8095 273 49 17 33 1 5428.5 1
1922 3 1 8096 274 51 13 32 0 5428.5 0
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1922 3 2 8097 275 49 10 29.5 -2.5 5426 -2.5
1922 3 3 8098 276 48 18 33 1 5427 1
1922 3 4 8099 277 51 20 35.5 3.5 5430.5 3.5
1922 3 5 8100 278 49 18 33.5 1.5 5432 1.5
1922 3 6 8101 279 50 16 33 1 5433 1
1922 3 7 8102 280 51 19 35 3 5436 3
1922 3 8 8103 281 55 28 41.5 9.5 5445.5 9.5
1922 3 9 8104 282 54 29 41.5 9.5 5455 9.5
1922 3 10 8105 283 52 26 39 7 5462 7
1922 3 11 8106 284 50 34 42 10 5472 10
1922 3 12 8107 285 60 38 49 17 5489 17
1922 3 13 8108 286 62 42 52 20 5509 20
1922 3 14 8109 287 55 40 47.5 15.5 5524.5 15.5
1922 3 15 8110 288 58 38 48 16 5540.5 16
1922 3 16 8111 289 57 34 45.5 13.5 5554 13.5
1922 3 17 8112 290 55 27 41 9 5563 9
1922 3 18 8113 291 56 48 52 20 5583 20
1922 3 19 8114 292 58 34 46 14 5597 14
1922 3 20 8115 293 62 40 51 19 5616 19
1922 3 21 8116 294 64 41 52.5 20.5 5636.5 20.5
1922 3 22 8117 295 60 39 49.5 17.5 5654 17.5
1922 3 23 8118 296 66 42 54 22 5676 22
1922 3 24 8119 297 60 38 49 17 5693 17
1922 3 25 8120 298 67 41 54 22 5715 22
1922 3 26 8121 299 70 44 57 25 5740 25
1922 3 27 8122 300 60 40 50 18 5758 18
1922 3 28 8123 301 67 35 51 19 5777 19
1922 3 29 8124 302 66 36 51 19 5796 19
1922 3 30 8125 303 61 35 48 16 5812 16
1922 3 31 8126 304 68 37 52.5 20.5 5832.5 20.5
1922 4 1 8127 305 58 38 48 16 5848.5 16
1922 4 2 8128 306 65 31 48 16 5864.5 16
1922 4 3 8129 307 70 28 49 17 5881.5 17
1922 4 4 8130 308 65 29 47 15 5896.5 15
1922 4 5 8131 309 60 30 45 13 5909.5 13
1922 4 6 8132 310 60 28 44 12 5921.5 12
1922 4 7 8133 311 58 26 42 10 5931.5 10
1922 4 8 8134 312 60 34 47 15 5946.5 15
1922 4 9 8135 313 52 26 39 7 5953.5 7
1922 4 10 8136 314 55 18 36.5 4.5 5958 4.5
1922 4 11 8137 315 56 27 41.5 9.5 5967.5 9.5
1922 4 12 8138 316 57 28 42.5 10.5 5978 10.5
1922 4 13 8139 317 55 35 45 13 5991 13
1922 4 14 8140 318 62 19 40.5 8.5 5999.5 8.5
1922 4 15 8141 319 58 32 45 13 6012.5 13
1922 4 16 8142 320 60 17 38.5 6.5 6019 6.5
1922 4 17 8143 321 50 16 33 1 6020 1
1922 4 18 8144 322 58 15 36.5 4.5 6024.5 4.5
1922 4 19 8145 323 66 15 40.5 8.5 6033 8.5
1922 4 20 8146 324 73 17 45 13 6046 13
1922 4 21 8147 325 80 25 52.5 20.5 6066.5 20.5
1922 4 22 8148 326 81 41 61 29 6095.5 29
1922 4 23 8149 327 79 33 56 24 6119.5 24
1922 4 24 8150 328 77 36 56.5 24.5 6144 24.5
1922 4 25 8151 329 75 33 54 22 6166 22
1922 4 26 8152 330 77 36 56.5 24.5 6190.5 24.5
1922 4 27 8153 331 80 32 56 24 6214.5 24
1922 4 28 8154 332 79 35 57 25 6239.5 25
1922 4 29 8155 333 80 40 60 28 6267.5 28
1922 4 30 8156 334 79 41 60 28 6295.5 28
1922 5 1 8157 335 78 40 59 27 6322.5 27
1922 5 2 8158 336 79 41 60 28 6350.5 28
1922 5 3 8159 337 74 39 56.5 24.5 6375 24.5
1922 5 4 8160 338 76 40 58 26 6401 26
1922 5 5 8161 339 78 42 60 28 6429 28
1922 5 6 8162 340 77 43 60 28 6457 28
1922 5 7 8163 341 80 40 60 28 6485 28
1922 5 8 8164 342 75 42 58.5 26.5 6511.5 26.5
1922 5 9 8165 343 73 39 56 24 6535.5 24
1922 5 10 8166 344 71 40 55.5 23.5 6559 23.5
1922 5 11 8167 345 72 38 55 23 6582 23
1922 5 12 8168 346 75 36 55.5 23.5 6605.5 23.5
1922 5 13 8169 347 78 40 59 27 6632.5 27
1922 5 14 8170 348 77 41 59 27 6659.5 27
1922 5 15 8171 349 80 40 60 28 6687.5 28
1922 5 16 8172 350 81 43 62 30 6717.5 30
1922 5 17 8173 351 77 40 58.5 26.5 6744 26.5
1922 5 18 8174 352 73 36 54.5 22.5 6766.5 22.5
1922 5 19 8175 353 79 39 59 27 6793.5 27
1922 5 20 8176 354 80 40 60 28 6821.5 28
1922 5 21 8177 355 80 39 59.5 27.5 6849 27.5
1922 5 22 8178 356 84 40 62 30 6879 30
1922 5 23 8179 357 81 38 59.5 27.5 6906.5 27.5
1922 5 24 8180 358 78 35 56.5 24.5 6931 24.5
1922 5 25 8181 359 76 33 54.5 22.5 6953.5 22.5
1922 5 26 8182 360 79 41 60 28 6981.5 28
1922 5 27 8183 361 86 43 64.5 32.5 7014 32.5
1922 5 28 8184 362 88 42 65 33 7047 33
1922 5 29 8185 363 89 41 65 33 7080 33 1922
1922 5 30 8186 364 91 44 67.5 35.5 7115.5 35.5 Avg (n ) % values
1922 5 31 8187 365 92 45 68.5 36.5 7152 36.5 51.6 365 100.0
1922 6 1 8188 1 91 49 70 38 38 38
1922 6 2 8189 2 93 46 69.5 37.5 75.5 37.5
1922 6 3 8190 3 95 49 72 40 115.5 40
1922 6 4 8191 4 96 48 72 40 155.5 40
1922 6 5 8192 5 91 43 67 35 190.5 35
1922 6 6 8193 6 86 50 68 36 226.5 36
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1922 6 7 8194 7 88 49 68.5 36.5 263 36.5
1922 6 8 8195 8 94 44 69 37 300 37
1922 6 9 8196 9 93 45 69 37 337 37
1922 6 10 8197 10 91 48 69.5 37.5 374.5 37.5
1922 6 11 8198 11 90 49 69.5 37.5 412 37.5
1922 6 12 8199 12 94 50 72 40 452 40
1922 6 13 8200 13 96 51 73.5 41.5 493.5 41.5
1922 6 14 8201 14 91 52 71.5 39.5 533 39.5
1922 6 15 8202 15 92 53 72.5 40.5 573.5 40.5
1922 6 16 8203 16 95 54 74.5 42.5 616 42.5
1922 6 17 8204 17 99 54 76.5 44.5 660.5 44.5
1922 6 18 8205 18 98 52 75 43 703.5 43
1922 6 19 8206 19 101 55 78 46 749.5 46
1922 6 20 8207 20 102 54 78 46 795.5 46
1922 6 21 8208 21 100 51 75.5 43.5 839 43.5
1922 6 22 8209 22 103 58 80.5 48.5 887.5 48.5
1922 6 23 8210 23 104 61 82.5 50.5 938 50.5
1922 6 24 8211 24 102 59 80.5 48.5 986.5 48.5
1922 6 25 8212 25 101 59 80 48 1034.5 48
1922 6 26 8213 26 104 59 81.5 49.5 1084 49.5
1922 6 27 8214 27 102 62 82 50 1134 50
1922 6 28 8215 28 104 58 81 49 1183 49
1922 6 29 8216 29 100 59 79.5 47.5 1230.5 47.5
1922 6 30 8217 30 101 60 80.5 48.5 1279 48.5
1922 7 1 8218 31 103 52 77.5 45.5 1324.5 45.5
1922 7 2 8219 32 98 49 73.5 41.5 1366 41.5
1922 7 3 8220 33 98 52 75 43 1409 43
1922 7 4 8221 34 103 53 78 46 1455 46
1922 7 5 8222 35 105 73 89 57 1512 57
1922 7 6 8223 36 95 58 76.5 44.5 1556.5 44.5
1922 7 7 8224 37 100 48 74 42 1598.5 42
1922 7 8 8225 38 102 58 80 48 1646.5 48
1922 7 9 8226 39 96 54 75 43 1689.5 43
1922 7 10 8227 40 98 58 78 46 1735.5 46
1922 7 11 8228 41 99 45 72 40 1775.5 40
1922 7 12 8229 42 101 50 75.5 43.5 1819 43.5
1922 7 13 8230 43 100 51 75.5 43.5 1862.5 43.5
1922 7 14 8231 44 102 50 76 44 1906.5 44
1922 7 15 8232 45 106 55 80.5 48.5 1955 48.5
1922 7 16 8233 46 102 54 78 46 2001 46
1922 7 17 8234 47 104 57 80.5 48.5 2049.5 48.5
1922 7 18 8235 48 100 67 83.5 51.5 2101 51.5
1922 7 19 8236 49 101 68 84.5 52.5 2153.5 52.5
1922 7 20 8237 50 96 59 77.5 45.5 2199 45.5
1922 7 21 8238 51 94 54 74 42 2241 42
1922 7 22 8239 52 100 51 75.5 43.5 2284.5 43.5
1922 7 23 8240 53 100 51 75.5 43.5 2328 43.5
1922 7 24 8241 54 101 56 78.5 46.5 2374.5 46.5
1922 7 25 8242 55 100 61 80.5 48.5 2423 48.5
1922 7 26 8243 56 99 59 79 47 2470 47
1922 7 27 8244 57 95 67 81 49 2519 49
1922 7 28 8245 58 97 68 82.5 50.5 2569.5 50.5
1922 7 29 8246 59 95 57 76 44 2613.5 44
1922 7 30 8247 60 96 55 75.5 43.5 2657 43.5
1922 7 31 8248 61 97 57 77 45 2702 45
1922 8 1 8249 62 99 56 77.5 45.5 2747.5 45.5
1922 8 2 8250 63 98 55 76.5 44.5 2792 44.5
1922 8 3 8251 64 94 56 75 43 2835 43
1922 8 4 8252 65 95 54 74.5 42.5 2877.5 42.5
1922 8 5 8253 66 98 55 76.5 44.5 2922 44.5
1922 8 6 8254 67 97 54 75.5 43.5 2965.5 43.5
1922 8 7 8255 68 98 51 74.5 42.5 3008 42.5
1922 8 8 8256 69 99 52 75.5 43.5 3051.5 43.5
1922 8 9 8257 70 88 64 76 44 3095.5 44
1922 8 10 8258 71 90 62 76 44 3139.5 44
1922 8 11 8259 72 95 58 76.5 44.5 3184 44.5
1922 8 12 8260 73 98 54 76 44 3228 44
1922 8 13 8261 74 97 53 75 43 3271 43
1922 8 14 8262 75 92 50 71 39 3310 39
1922 8 15 8263 76 91 51 71 39 3349 39
1922 8 16 8264 77 90 49 69.5 37.5 3386.5 37.5
1922 8 17 8265 78 98 58 78 46 3432.5 46
1922 8 18 8266 79 93 61 77 45 3477.5 45
1922 8 19 8267 80 83 55 69 37 3514.5 37
1922 8 20 8268 81 84 49 66.5 34.5 3549 34.5
1922 8 21 8269 82 88 53 70.5 38.5 3587.5 38.5
1922 8 22 8270 83 84 69 76.5 44.5 3632 44.5
1922 8 23 8271 84 88 56 72 40 3672 40
1922 8 24 8272 85 94 54 74 42 3714 42
1922 8 25 8273 86 100 54 77 45 3759 45
1922 8 26 8274 87 98 55 76.5 44.5 3803.5 44.5
1922 8 27 8275 88 97 53 75 43 3846.5 43
1922 8 28 8276 89 98 54 76 44 3890.5 44
1922 8 29 8277 90 91 59 75 43 3933.5 43
1922 8 30 8278 91 95 53 74 42 3975.5 42
1922 8 31 8279 92 94 55 74.5 42.5 4018 42.5
1922 9 1 8280 93 85 53 69 37 4055 37
1922 9 2 8281 94 78 54 66 34 4089 34
1922 9 3 8282 95 85 58 71.5 39.5 4128.5 39.5
1922 9 4 8283 96 81 50 65.5 33.5 4162 33.5
1922 9 5 8284 97 87 48 67.5 35.5 4197.5 35.5
1922 9 6 8285 98 85 50 67.5 35.5 4233 35.5
1922 9 7 8286 99 84 47 65.5 33.5 4266.5 33.5
1922 9 8 8287 100 82 42 62 30 4296.5 30
1922 9 9 8288 101 80 41 60.5 28.5 4325 28.5
1922 9 10 8289 102 85 38 61.5 29.5 4354.5 29.5
1922 9 11 8290 103 88 39 63.5 31.5 4386 31.5
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1922 9 12 8291 104 94 38 66 34 4420 34
1922 9 13 8292 105 90 41 65.5 33.5 4453.5 33.5
1922 9 14 8293 106 91 40 65.5 33.5 4487 33.5
1922 9 15 8294 107 95 41 68 36 4523 36
1922 9 16 8295 108 94 42 68 36 4559 36
1922 9 17 8296 109 88 43 65.5 33.5 4592.5 33.5
1922 9 18 8297 110 86 53 69.5 37.5 4630 37.5
1922 9 19 8298 111 87 40 63.5 31.5 4661.5 31.5
1922 9 20 8299 112 88 38 63 31 4692.5 31
1922 9 21 8300 113 86 38 62 30 4722.5 30
1922 9 22 8301 114 84 36 60 28 4750.5 28
1922 9 23 8302 115 89 50 69.5 37.5 4788 37.5
1922 9 24 8303 116 89 48 68.5 36.5 4824.5 36.5
1922 9 25 8304 117 87 47 67 35 4859.5 35
1922 9 26 8305 118 85 50 67.5 35.5 4895 35.5
1922 9 27 8306 119 84 51 67.5 35.5 4930.5 35.5
1922 9 28 8307 120 80 43 61.5 29.5 4960 29.5
1922 9 29 8308 121 81 44 62.5 30.5 4990.5 30.5
1922 9 30 8309 122 82 47 64.5 32.5 5023 32.5
1922 10 1 8310 123 85 37 61 29 5052 29
1922 10 2 8311 124 84 36 60 28 5080 28
1922 10 3 8312 125 86 41 63.5 31.5 5111.5 31.5
1922 10 4 8313 126 83 38 60.5 28.5 5140 28.5
1922 10 5 8314 127 81 35 58 26 5166 26
1922 10 6 8315 128 80 31 55.5 23.5 5189.5 23.5
1922 10 7 8316 129 78 28 53 21 5210.5 21
1922 10 8 8317 130 76 26 51 19 5229.5 19
1922 10 9 8318 131 78 30 54 22 5251.5 22
1922 10 10 8319 132 79 35 57 25 5276.5 25
1922 10 11 8320 133 77 33 55 23 5299.5 23
1922 10 12 8321 134 81 40 60.5 28.5 5328 28.5
1922 10 13 8322 135 82 32 57 25 5353 25
1922 10 14 8323 136 68 28 48 16 5369 16
1922 10 15 8324 137 67 26 46.5 14.5 5383.5 14.5
1922 10 16 8325 138 70 23 46.5 14.5 5398 14.5
1922 10 17 8326 139 68 26 47 15 5413 15
1922 10 18 8327 140 67 21 44 12 5425 12
1922 10 19 8328 141 69 23 46 14 5439 14
1922 10 20 8329 142 70 29 49.5 17.5 5456.5 17.5
1922 10 21 8330 143 68 30 49 17 5473.5 17
1922 10 22 8331 144 67 30 48.5 16.5 5490 16.5
1922 10 23 8332 145 68 29 48.5 16.5 5506.5 16.5
1922 10 24 8333 146 66 19 42.5 10.5 5517 10.5
1922 10 25 8334 147 67 18 42.5 10.5 5527.5 10.5
1922 10 26 8335 148 67 31 49 17 5544.5 17
1922 10 27 8336 149 66 38 52 20 5564.5 20
1922 10 28 8337 150 58 40 49 17 5581.5 17
1922 10 29 8338 151 63 39 51 19 5600.5 19
1922 10 30 8339 152 66 18 42 10 5610.5 10
1922 10 31 8340 153 66 17 41.5 9.5 5620 9.5
1922 11 1 8341 154 60 21 40.5 8.5 5628.5 8.5
1922 11 2 8342 155 61 26 43.5 11.5 5640 11.5
1922 11 3 8343 156 68 28 48 16 5656 16
1922 11 4 8344 157 65 35 50 18 5674 18
1922 11 5 8345 158 65 44 54.5 22.5 5696.5 22.5
1922 11 6 8346 159 65 22 43.5 11.5 5708 11.5
1922 11 7 8347 160 65 30 47.5 15.5 5723.5 15.5
1922 11 8 8348 161 64 27 45.5 13.5 5737 13.5
1922 11 9 8349 162 64 25 44.5 12.5 5749.5 12.5
1922 11 10 8350 163 63 20 41.5 9.5 5759 9.5
1922 11 11 8351 164 60 18 39 7 5766 7
1922 11 12 8352 165 60 19 39.5 7.5 5773.5 7.5
1922 11 13 8353 166 59 17 38 6 5779.5 6
1922 11 14 8354 167 59 13 36 4 5783.5 4
1922 11 15 8355 168 55 16 35.5 3.5 5787 3.5
1922 11 16 8356 169 52 14 33 1 5788 1
1922 11 17 8357 170 54 22 38 6 5794 6
1922 11 18 8358 171 51 23 37 5 5799 5
1922 11 19 8359 172 52 22 37 5 5804 5
1922 11 20 8360 173 50 25 37.5 5.5 5809.5 5.5
1922 11 21 8361 174 52 23 37.5 5.5 5815 5.5
1922 11 22 8362 175 51 28 39.5 7.5 5822.5 7.5
1922 11 23 8363 176 50 29 39.5 7.5 5830 7.5
1922 11 24 8364 177 57 20 38.5 6.5 5836.5 6.5
1922 11 25 8365 178 58 14 36 4 5840.5 4
1922 11 26 8366 179 57 15 36 4 5844.5 4
1922 11 27 8367 180 56 14 35 3 5847.5 3
1922 11 28 8368 181 55 22 38.5 6.5 5854 6.5
1922 11 29 8369 182 54 33 43.5 11.5 5865.5 11.5
1922 11 30 8370 183 54 32 43 11 5876.5 11
1922 12 1 8371 184 54 37 45.5 13.5 5890 13.5
1922 12 2 8372 185 53 28 40.5 8.5 5898.5 8.5
1922 12 3 8373 186 54 23 38.5 6.5 5905 6.5
1922 12 4 8374 187 53 21 37 5 5910 5
1922 12 5 8375 188 53 40 46.5 14.5 5924.5 14.5
1922 12 6 8376 189 53 34 43.5 11.5 5936 11.5
1922 12 7 8377 190 53 30 41.5 9.5 5945.5 9.5
1922 12 8 8378 191 52 37 44.5 12.5 5958 12.5
1922 12 9 8379 192 45 20 32.5 0.5 5958.5 0.5
1922 12 10 8380 193 47 22 34.5 2.5 5961 2.5
1922 12 11 8381 194 49 23 36 4 5965 4
1922 12 12 8382 195 50 28 39 7 5972 7
1922 12 13 8383 196 60 40 50 18 5990 18
1922 12 14 8384 197 52 28 40 8 5998 8
1922 12 15 8385 198 51 33 42 10 6008 10
1922 12 16 8386 199 49 35 42 10 6018 10
1922 12 17 8387 200 49 17 33 1 6019 1
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1922 12 18 8388 201 50 14 32 0 6019 0
1922 12 19 8389 202 50 13 31.5 -0.5 6018.5 -0.5
1922 12 20 8390 203 48 12 30 -2 6016.5 -2
1922 12 21 8391 204 47 12 29.5 -2.5 6014 -2.5
1922 12 22 8392 205 46 10 28 -4 6010 -4
1922 12 23 8393 206 56 12 34 2 6012 2
1922 12 24 8394 207 61 13 37 5 6017 5
1922 12 25 8395 208 50 14 32 0 6017 0
1922 12 26 8396 209 46 11 28.5 -3.5 6013.5 -3.5
1922 12 27 8397 210 49 12 30.5 -1.5 6012 -1.5
1922 12 28 8398 211 48 18 33 1 6013 1
1922 12 29 8399 212 45 30 37.5 5.5 6018.5 5.5
1922 12 30 8400 213 46 28 37 5 6023.5 5
1922 12 31 8401 214 49 31 40 8 6031.5 8
1923 1 1 8402 215 45 16 30.5 -1.5 6030 -1.5
1923 1 2 8403 216 44 11 27.5 -4.5 6025.5 -4.5
1923 1 3 8404 217 41 7 24 -8 6017.5 -8
1923 1 4 8405 218 40 8 24 -8 6009.5 -8
1923 1 5 8406 219 45 10 27.5 -4.5 6005 -4.5
1923 1 6 8407 220 50 14 32 0 6005 0
1923 1 7 8408 221 54 16 35 3 6008 3
1923 1 8 8409 222 54 14 34 2 6010 2
1923 1 9 8410 223 51 12 31.5 -0.5 6009.5 -0.5
1923 1 10 8411 224 44 11 27.5 -4.5 6005 -4.5
1923 1 11 8412 225 49 7 28 -4 6001 -4
1923 1 12 8413 226 55 7 31 -1 6000 -1
1923 1 13 8414 227 54 27 40.5 8.5 6008.5 8.5
1923 1 14 8415 228 45 9 27 -5 6003.5 -5
1923 1 15 8416 229 46 5 25.5 -6.5 5997 -6.5
1923 1 16 8417 230 44 5 24.5 -7.5 5989.5 -7.5
1923 1 17 8418 231 47 12 29.5 -2.5 5987 -2.5
1923 1 18 8419 232 58 14 36 4 5991 4
1923 1 19 8420 233 48 18 33 1 5992 1
1923 1 20 8421 234 56 26 41 9 6001 9
1923 1 21 8422 235 50 8 29 -3 5998 -3
1923 1 22 8423 236 50 14 32 0 5998 0
1923 1 23 8424 237 48 38 43 11 6009 11
1923 1 24 8425 238 53 39 46 14 6023 14
1923 1 25 8426 239 50 33 41.5 9.5 6032.5 9.5
1923 1 26 8427 240 44 18 31 -1 6031.5 -1
1923 1 27 8428 241 45 10 27.5 -4.5 6027 -4.5
1923 1 28 8429 242 45 15 30 -2 6025 -2
1923 1 29 8430 243 48 25 36.5 4.5 6029.5 4.5
1923 1 30 8431 244 47 20 33.5 1.5 6031 1.5
1923 1 31 8432 245 44 30 37 5 6036 5
1923 2 1 8433 246 48 32 40 8 6044 8
1923 2 2 8434 247 44 18 31 -1 6043 -1
1923 2 3 8435 248 36 10 23 -9 6034 -9
1923 2 4 8436 249 34 4 19 -13 6021 -13
1923 2 5 8437 250 39 5 22 -10 6011 -10
1923 2 6 8438 251 38 5 21.5 -10.5 6000.5 -10.5
1923 2 7 8439 252 36 4 20 -12 5988.5 -12
1923 2 8 8440 253 40 8 24 -8 5980.5 -8
1923 2 9 8441 254 35 26 30.5 -1.5 5979 -1.5
1923 2 10 8442 255 44 8 26 -6 5973 -6
1923 2 11 8443 256 38 21 29.5 -2.5 5970.5 -2.5
1923 2 12 8444 257 39 33 36 4 5974.5 4
1923 2 13 8445 258 41 12 26.5 -5.5 5969 -5.5
1923 2 14 8446 259 45 13 29 -3 5966 -3
1923 2 15 8447 260 54 18 36 4 5970 4
1923 2 16 8448 261 56 13 34.5 2.5 5972.5 2.5
1923 2 17 8449 262 53 12 32.5 0.5 5973 0.5
1923 2 18 8450 263 55 11 33 1 5974 1
1923 2 19 8451 264 54 15 34.5 2.5 5976.5 2.5
1923 2 20 8452 265 50 14 32 0 5976.5 0
1923 2 21 8453 266 51 12 31.5 -0.5 5976 -0.5
1923 2 22 8454 267 58 15 36.5 4.5 5980.5 4.5
1923 2 23 8455 268 57 16 36.5 4.5 5985 4.5
1923 2 24 8456 269 55 17 36 4 5989 4
1923 2 25 8457 270 51 16 33.5 1.5 5990.5 1.5
1923 2 26 8458 271 50 33 41.5 9.5 6000 9.5
1923 2 27 8459 272 50 29 39.5 7.5 6007.5 7.5
1923 2 28 8460 273 53 20 36.5 4.5 6012 4.5
1923 3 1 8461 274 59 12 35.5 3.5 6015.5 3.5
1923 3 2 8462 275 60 22 41 9 6024.5 9
1923 3 3 8463 276 58 33 45.5 13.5 6038 13.5
1923 3 4 8464 277 52 24 38 6 6044 6
1923 3 5 8465 278 48 16 32 0 6044 0
1923 3 6 8466 279 50 15 32.5 0.5 6044.5 0.5
1923 3 7 8467 280 58 16 37 5 6049.5 5
1923 3 8 8468 281 68 25 46.5 14.5 6064 14.5
1923 3 9 8469 282 69 43 56 24 6088 24
1923 3 10 8470 283 62 33 47.5 15.5 6103.5 15.5
1923 3 11 8471 284 52 19 35.5 3.5 6107 3.5
1923 3 12 8472 285 54 22 38 6 6113 6
1923 3 13 8473 286 64 16 40 8 6121 8
1923 3 14 8474 287 54 31 42.5 10.5 6131.5 10.5
1923 3 15 8475 288 45 7 26 -6 6125.5 -6
1923 3 16 8476 289 53 18 35.5 3.5 6129 3.5
1923 3 17 8477 290 50 26 38 6 6135 6
1923 3 18 8478 291 45 6 25.5 -6.5 6128.5 -6.5
1923 3 19 8479 292 50 16 33 1 6129.5 1
1923 3 20 8480 293 49 25 37 5 6134.5 5
1923 3 21 8481 294 48 26 37 5 6139.5 5
1923 3 22 8482 295 50 17 33.5 1.5 6141 1.5
1923 3 23 8483 296 53 14 33.5 1.5 6142.5 1.5
1923 3 24 8484 297 57 20 38.5 6.5 6149 6.5


41 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1923 3 25 8485 298 62 30 46 14 6163 14
1923 3 26 8486 299 55 21 38 6 6169 6
1923 3 27 8487 300 56 20 38 6 6175 6
1923 3 28 8488 301 66 28 47 15 6190 15
1923 3 29 8489 302 70 26 48 16 6206 16
1923 3 30 8490 303 73 28 50.5 18.5 6224.5 18.5
1923 3 31 8491 304 71 27 49 17 6241.5 17
1923 4 1 8492 305 67 46 56.5 24.5 6266 24.5
1923 4 2 8493 306 64 47 55.5 23.5 6289.5 23.5
1923 4 3 8494 307 62 40 51 19 6308.5 19
1923 4 4 8495 308 64 20 42 10 6318.5 10
1923 4 5 8496 309 70 30 50 18 6336.5 18
1923 4 6 8497 310 72 38 55 23 6359.5 23
1923 4 7 8498 311 64 25 44.5 12.5 6372 12.5
1923 4 8 8499 312 68 28 48 16 6388 16
1923 4 9 8500 313 67 34 50.5 18.5 6406.5 18.5
1923 4 10 8501 314 64 36 50 18 6424.5 18
1923 4 11 8502 315 66 34 50 18 6442.5 18
1923 4 12 8503 316 68 35 51.5 19.5 6462 19.5
1923 4 13 8504 317 73 34 53.5 21.5 6483.5 21.5
1923 4 14 8505 318 69 31 50 18 6501.5 18
1923 4 15 8506 319 70 25 47.5 15.5 6517 15.5
1923 4 16 8507 320 69 29 49 17 6534 17
1923 4 17 8508 321 70 31 50.5 18.5 6552.5 18.5
1923 4 18 8509 322 70 40 55 23 6575.5 23
1923 4 19 8510 323 70 45 57.5 25.5 6601 25.5
1923 4 20 8511 324 65 33 49 17 6618 17
1923 4 21 8512 325 63 45 54 22 6640 22
1923 4 22 8513 326 50 36 43 11 6651 11
1923 4 23 8514 327 57 28 42.5 10.5 6661.5 10.5
1923 4 24 8515 328 60 29 44.5 12.5 6674 12.5
1923 4 25 8516 329 72 31 51.5 19.5 6693.5 19.5
1923 4 26 8517 330 72 36 54 22 6715.5 22
1923 4 27 8518 331 69 28 48.5 16.5 6732 16.5
1923 4 28 8519 332 70 40 55 23 6755 23
1923 4 29 8520 333 68 39 53.5 21.5 6776.5 21.5
1923 4 30 8521 334 73 46 59.5 27.5 6804 27.5
1923 5 1 8522 335 66 24 45 13 6817 13
1923 5 2 8523 336 80 33 56.5 24.5 6841.5 24.5
1923 5 3 8524 337 72 36 54 22 6863.5 22
1923 5 4 8525 338 80 45 62.5 30.5 6894 30.5
1923 5 5 8526 339 76 56 66 34 6928 34
1923 5 6 8527 340 81 41 61 29 6957 29
1923 5 7 8528 341 84 36 60 28 6985 28
1923 5 8 8529 342 83 36 59.5 27.5 7012.5 27.5
1923 5 9 8530 343 89 38 63.5 31.5 7044 31.5
1923 5 10 8531 344 90 41 65.5 33.5 7077.5 33.5
1923 5 11 8532 345 81 45 63 31 7108.5 31
1923 5 12 8533 346 79 41 60 28 7136.5 28
1923 5 13 8534 347 76 50 63 31 7167.5 31
1923 5 14 8535 348 72 45 58.5 26.5 7194 26.5
1923 5 15 8536 349 78 44 61 29 7223 29
1923 5 16 8537 350 79 46 62.5 30.5 7253.5 30.5
1923 5 17 8538 351 75 41 58 26 7279.5 26
1923 5 18 8539 352 83 45 64 32 7311.5 32
1923 5 19 8540 353 85 45 65 33 7344.5 33
1923 5 20 8541 354 83 44 63.5 31.5 7376 31.5
1923 5 21 8542 355 81 40 60.5 28.5 7404.5 28.5
1923 5 22 8543 356 84 43 63.5 31.5 7436 31.5
1923 5 23 8544 357 82 41 61.5 29.5 7465.5 29.5
1923 5 24 8545 358 86 43 64.5 32.5 7498 32.5
1923 5 25 8546 359 88 46 67 35 7533 35
1923 5 26 8547 360 89 49 69 37 7570 37
1923 5 27 8548 361 90 47 68.5 36.5 7606.5 36.5
1923 5 28 8549 362 83 42 62.5 30.5 7637 30.5
1923 5 29 8550 363 81 45 63 31 7668 31 1923
1923 5 30 8551 364 89 48 68.5 36.5 7704.5 36.5 Avg (n ) % values
1923 5 31 8552 365 89 47 68 36 7740.5 36 53.2 365 100.0
1923 6 1 8553 1 88 32 60 28 28 28
1923 6 2 8554 2 85 39 62 30 58 30
1923 6 3 8555 3 84 40 62 30 88 30
1923 6 4 8556 4 82 49 65.5 33.5 121.5 33.5
1923 6 5 8557 5 80 45 62.5 30.5 152 30.5
1923 6 6 8558 6 86 46 66 34 186 34
1923 6 7 8559 7 86 47 66.5 34.5 220.5 34.5
1923 6 8 8560 8 84 49 66.5 34.5 255 34.5
1923 6 9 8561 9 88 48 68 36 291 36
1923 6 10 8562 10 90 49 69.5 37.5 328.5 37.5
1923 6 11 8563 11 97 50 73.5 41.5 370 41.5
1923 6 12 8564 12 92 49 70.5 38.5 408.5 38.5
1923 6 13 8565 13 95 55 75 43 451.5 43
1923 6 14 8566 14 91 48 69.5 37.5 489 37.5
1923 6 15 8567 15 93 44 68.5 36.5 525.5 36.5
1923 6 16 8568 16 82 60 71 39 564.5 39
1923 6 17 8569 17 80 36 58 26 590.5 26
1923 6 18 8570 18 84 39 61.5 29.5 620 29.5
1923 6 19 8571 19 88 48 68 36 656 36
1923 6 20 8572 20 88 49 68.5 36.5 692.5 36.5
1923 6 21 8573 21 87 46 66.5 34.5 727 34.5
1923 6 22 8574 22 89 48 68.5 36.5 763.5 36.5
1923 6 23 8575 23 90 51 70.5 38.5 802 38.5
1923 6 24 8576 24 91 55 73 41 843 41
1923 6 25 8577 25 94 58 76 44 887 44
1923 6 26 8578 26 95 65 80 48 935 48
1923 6 27 8579 27 91 55 73 41 976 41
1923 6 28 8580 28 97 54 75.5 43.5 1019.5 43.5
1923 6 29 8581 29 98 60 79 47 1066.5 47
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1923 6 30 8582 30 102 51 76.5 44.5 1111 44.5
1923 7 1 8583 31 102 61 81.5 49.5 1160.5 49.5
1923 7 2 8584 32 100 60 80 48 1208.5 48
1923 7 3 8585 33 105 56 80.5 48.5 1257 48.5
1923 7 4 8586 34 101 59 80 48 1305 48
1923 7 5 8587 35 98 70 84 52 1357 52
1923 7 6 8588 36 99 70 84.5 52.5 1409.5 52.5
1923 7 7 8589 37 85 56 70.5 38.5 1448 38.5
1923 7 8 8590 38 83 71 77 45 1493 45
1923 7 9 8591 39 85 74 79.5 47.5 1540.5 47.5
1923 7 10 8592 40 93 78 85.5 53.5 1594 53.5
1923 7 11 8593 41 95 72 83.5 51.5 1645.5 51.5
1923 7 12 8594 42 99 70 84.5 52.5 1698 52.5
1923 7 13 8595 43 98 80 89 57 1755 57
1923 7 14 8596 44 94 70 82 50 1805 50
1923 7 15 8597 45 80 59 69.5 37.5 1842.5 37.5
1923 7 16 8598 46 90 68 79 47 1889.5 47
1923 7 17 8599 47 93 61 77 45 1934.5 45
1923 7 18 8600 48 92 60 76 44 1978.5 44
1923 7 19 8601 49 95 59 77 45 2023.5 45
1923 7 20 8602 50 102 60 81 49 2072.5 49
1923 7 21 8603 51 100 61 80.5 48.5 2121 48.5
1923 7 22 8604 52 98 58 78 46 2167 46
1923 7 23 8605 53 90 59 74.5 42.5 2209.5 42.5
1923 7 24 8606 54 91 65 78 46 2255.5 46
1923 7 25 8607 55 93 61 77 45 2300.5 45
1923 7 26 8608 56 91 62 76.5 44.5 2345 44.5
1923 7 27 8609 57 99 63 81 49 2394 49
1923 7 28 8610 58 100 74 87 55 2449 55
1923 7 29 8611 59 102 69 85.5 53.5 2502.5 53.5
1923 7 30 8612 60 100 69 84.5 52.5 2555 52.5
1923 7 31 8613 61 99 60 79.5 47.5 2602.5 47.5
1923 8 1 8614 62 90 60 75 43 2645.5 43
1923 8 2 8615 63 91 55 73 41 2686.5 41
1923 8 3 8616 64 90 55 72.5 40.5 2727 40.5
1923 8 4 8617 65 94 61 77.5 45.5 2772.5 45.5
1923 8 5 8618 66 98 59 78.5 46.5 2819 46.5
1923 8 6 8619 67 93 56 74.5 42.5 2861.5 42.5
1923 8 7 8620 68 91 54 72.5 40.5 2902 40.5
1923 8 8 8621 69 95 54 74.5 42.5 2944.5 42.5
1923 8 9 8622 70 91 58 74.5 42.5 2987 42.5
1923 8 10 8623 71 79 63 71 39 3026 39
1923 8 11 8624 72 88 55 71.5 39.5 3065.5 39.5
1923 8 12 8625 73 82 56 69 37 3102.5 37
1923 8 13 8626 74 81 59 70 38 3140.5 38
1923 8 14 8627 75 76 60 68 36 3176.5 36
1923 8 15 8628 76 86 56 71 39 3215.5 39
1923 8 16 8629 77 85 50 67.5 35.5 3251 35.5
1923 8 17 8630 78 81 56 68.5 36.5 3287.5 36.5
1923 8 18 8631 79 80 57 68.5 36.5 3324 36.5
1923 8 19 8632 80 83 55 69 37 3361 37
1923 8 20 8633 81 84 56 70 38 3399 38
1923 8 21 8634 82 80 55 67.5 35.5 3434.5 35.5
1923 8 22 8635 83 85 60 72.5 40.5 3475 40.5
1923 8 23 8636 84 89 53 71 39 3514 39
1923 8 24 8637 85 90 50 70 38 3552 38
1923 8 25 8638 86 87 54 70.5 38.5 3590.5 38.5
1923 8 26 8639 87 80 59 69.5 37.5 3628 37.5
1923 8 27 8640 88 81 56 68.5 36.5 3664.5 36.5
1923 8 28 8641 89 80 49 64.5 32.5 3697 32.5
1923 8 29 8642 90 81 49 65 33 3730 33
1923 8 30 8643 91 80 55 67.5 35.5 3765.5 35.5
1923 8 31 8644 92 79 60 69.5 37.5 3803 37.5
1923 9 1 8645 93 79 55 67 35 3838 35
1923 9 2 8646 94 80 54 67 35 3873 35
1923 9 3 8647 95 85 54 69.5 37.5 3910.5 37.5
1923 9 4 8648 96 89 56 72.5 40.5 3951 40.5
1923 9 5 8649 97 86 51 68.5 36.5 3987.5 36.5
1923 9 6 8650 98 93 53 73 41 4028.5 41
1923 9 7 8651 99 89 50 69.5 37.5 4066 37.5
1923 9 8 8652 100 91 47 69 37 4103 37
1923 9 9 8653 101 90 45 67.5 35.5 4138.5 35.5
1923 9 10 8654 102 88 50 69 37 4175.5 37
1923 9 11 8655 103 90 61 75.5 43.5 4219 43.5
1923 9 12 8656 104 79 63 71 39 4258 39
1923 9 13 8657 105 81 55 68 36 4294 36
1923 9 14 8658 106 85 57 71 39 4333 39
1923 9 15 8659 107 90 55 72.5 40.5 4373.5 40.5
1923 9 16 8660 108 81 51 66 34 4407.5 34
1923 9 17 8661 109 79 41 60 28 4435.5 28
1923 9 18 8662 110 78 48 63 31 4466.5 31
1923 9 19 8663 111 77 36 56.5 24.5 4491 24.5
1923 9 20 8664 112 79 40 59.5 27.5 4518.5 27.5
1923 9 21 8665 113 80 40 60 28 4546.5 28
1923 9 22 8666 114 80 56 68 36 4582.5 36
1923 9 23 8667 115 79 51 65 33 4615.5 33
1923 9 24 8668 116 78 43 60.5 28.5 4644 28.5
1923 9 25 8669 117 74 38 56 24 4668 24
1923 9 26 8670 118 75 57 66 34 4702 34
1923 9 27 8671 119 76 50 63 31 4733 31
1923 9 28 8672 120 75 32 53.5 21.5 4754.5 21.5
1923 9 29 8673 121 79 35 57 25 4779.5 25
1923 9 30 8674 122 77 36 56.5 24.5 4804 24.5
1923 10 1 8675 123 74 39 56.5 24.5 4828.5 24.5
1923 10 2 8676 124 73 36 54.5 22.5 4851 22.5
1923 10 3 8677 125 74 43 58.5 26.5 4877.5 26.5
1923 10 4 8678 126 70 38 54 22 4899.5 22
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1923 10 5 8679 127 68 33 50.5 18.5 4918 18.5
1923 10 6 8680 128 69 32 50.5 18.5 4936.5 18.5
1923 10 7 8681 129 67 41 54 22 4958.5 22
1923 10 8 8682 130 68 39 53.5 21.5 4980 21.5
1923 10 9 8683 131 67 32 49.5 17.5 4997.5 17.5
1923 10 10 8684 132 66 32 49 17 5014.5 17
1923 10 11 8685 133 68 35 51.5 19.5 5034 19.5
1923 10 12 8686 134 68 34 51 19 5053 19
1923 10 13 8687 135 67 23 45 13 5066 13
1923 10 14 8688 136 64 22 43 11 5077 11
1923 10 15 8689 137 65 28 46.5 14.5 5091.5 14.5
1923 10 16 8690 138 65 33 49 17 5108.5 17
1923 10 17 8691 139 66 32 49 17 5125.5 17
1923 10 18 8692 140 68 31 49.5 17.5 5143 17.5
1923 10 19 8693 141 66 29 47.5 15.5 5158.5 15.5
1923 10 20 8694 142 67 33 50 18 5176.5 18
1923 10 21 8695 143 67 33 50 18 5194.5 18
1923 10 22 8696 144 65 29 47 15 5209.5 15
1923 10 23 8697 145 66 26 46 14 5223.5 14
1923 10 24 8698 146 69 29 49 17 5240.5 17
1923 10 25 8699 147 70 25 47.5 15.5 5256 15.5
1923 10 26 8700 148 65 23 44 12 5268 12
1923 10 27 8701 149 66 28 47 15 5283 15
1923 10 28 8702 150 66 25 45.5 13.5 5296.5 13.5
1923 10 29 8703 151 68 23 45.5 13.5 5310 13.5
1923 10 30 8704 152 67 22 44.5 12.5 5322.5 12.5
1923 10 31 8705 153 65 26 45.5 13.5 5336 13.5
1923 11 1 8706 154 67 28 47.5 15.5 5351.5 15.5
1923 11 2 8707 155 66 26 46 14 5365.5 14
1923 11 3 8708 156 69 23 46 14 5379.5 14
1923 11 4 8709 157 69 24 46.5 14.5 5394 14.5
1923 11 5 8710 158 66 21 43.5 11.5 5405.5 11.5
1923 11 6 8711 159 67 19 43 11 5416.5 11
1923 11 7 8712 160 60 18 39 7 5423.5 7
1923 11 8 8713 161 62 34 48 16 5439.5 16
1923 11 9 8714 162 64 30 47 15 5454.5 15
1923 11 10 8715 163 60 32 46 14 5468.5 14
1923 11 11 8716 164 56 34 45 13 5481.5 13
1923 11 12 8717 165 59 33 46 14 5495.5 14
1923 11 13 8718 166 61 30 45.5 13.5 5509 13.5
1923 11 14 8719 167 58 28 43 11 5520 11
1923 11 15 8720 168 59 29 44 12 5532 12
1923 11 16 8721 169 60 26 43 11 5543 11
1923 11 17 8722 170 55 21 38 6 5549 6
1923 11 18 8723 171 57 20 38.5 6.5 5555.5 6.5
1923 11 19 8724 172 58 22 40 8 5563.5 8
1923 11 20 8725 173 60 19 39.5 7.5 5571 7.5
1923 11 21 8726 174 53 20 36.5 4.5 5575.5 4.5
1923 11 22 8727 175 55 19 37 5 5580.5 5
1923 11 23 8728 176 57 20 38.5 6.5 5587 6.5
1923 11 24 8729 177 58 22 40 8 5595 8
1923 11 25 8730 178 59 21 40 8 5603 8
1923 11 26 8731 179 57 20 38.5 6.5 5609.5 6.5
1923 11 27 8732 180 55 20 37.5 5.5 5615 5.5
1923 11 28 8733 181 55 16 35.5 3.5 5618.5 3.5
1923 11 29 8734 182 55 14 34.5 2.5 5621 2.5
1923 11 30 8735 183 59 22 40.5 8.5 5629.5 8.5
1923 12 1 8736 184 51 31 41 9 5638.5 9
1923 12 2 8737 185 49 29 39 7 5645.5 7
1923 12 3 8738 186 49 29 39 7 5652.5 7
1923 12 4 8739 187 48 21 34.5 2.5 5655 2.5
1923 12 5 8740 188 49 17 33 1 5656 1
1923 12 6 8741 189 47 19 33 1 5657 1
1923 12 7 8742 190 49 19 34 2 5659 2
1923 12 8 8743 191 47 29 38 6 5665 6
1923 12 9 8744 192 51 17 34 2 5667 2
1923 12 10 8745 193 43 9 26 -6 5661 -6
1923 12 11 8746 194 41 15 28 -4 5657 -4
1923 12 12 8747 195 40 14 27 -5 5652 -5
1923 12 13 8748 196 41 17 29 -3 5649 -3
1923 12 14 8749 197 42 21 31.5 -0.5 5648.5 -0.5
1923 12 15 8750 198 41 14 27.5 -4.5 5644 -4.5
1923 12 16 8751 199 44 12 28 -4 5640 -4
1923 12 17 8752 200 43 9 26 -6 5634 -6
1923 12 18 8753 201 42 9 25.5 -6.5 5627.5 -6.5
1923 12 19 8754 202 44 15 29.5 -2.5 5625 -2.5
1923 12 20 8755 203 40 30 35 3 5628 3
1923 12 21 8756 204 39 31 35 3 5631 3
1923 12 22 8757 205 39 16 27.5 -4.5 5626.5 -4.5
1923 12 23 8758 206 39 9 24 -8 5618.5 -8
1923 12 24 8759 207 44 9 26.5 -5.5 5613 -5.5
1923 12 25 8760 208 43 14 28.5 -3.5 5609.5 -3.5
1923 12 26 8761 209 55 16 35.5 3.5 5613 3.5
1923 12 27 8762 210 46 23 34.5 2.5 5615.5 2.5
1923 12 28 8763 211 41 13 27 -5 5610.5 -5
1923 12 29 8764 212 40 15 27.5 -4.5 5606 -4.5
1923 12 30 8765 213 42 11 26.5 -5.5 5600.5 -5.5
1923 12 31 8766 214 40 10 25 -7 5593.5 -7
1924 1 1 8767 215 33 9 21 -11 5582.5 -11
1924 1 2 8768 216 29 -13 8 -24 5558.5 -24
1924 1 3 8769 217 34 -1 16.5 -15.5 5543 -15.5
1924 1 4 8770 218 30 -6 12 -20 5523 -20
1924 1 5 8771 219 30 -8 11 -21 5502 -21
1924 1 6 8772 220 29 -7 11 -21 5481 -21
1924 1 7 8773 221 28 -9 9.5 -22.5 5458.5 -22.5
1924 1 8 8774 222 30 -1 14.5 -17.5 5441 -17.5
1924 1 9 8775 223 30 10 20 -12 5429 -12
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1924 1 10 8776 224 34 2 18 -14 5415 -14
1924 1 11 8777 225 44 3 23.5 -8.5 5406.5 -8.5
1924 1 12 8778 226 41 4 22.5 -9.5 5397 -9.5
1924 1 13 8779 227 31 0 15.5 -16.5 5380.5 -16.5
1924 1 14 8780 228 32 4 18 -14 5366.5 -14
1924 1 15 8781 229 35 -2 16.5 -15.5 5351 -15.5
1924 1 16 8782 230 40 6 23 -9 5342 -9
1924 1 17 8783 231 42 1 21.5 -10.5 5331.5 -10.5
1924 1 18 8784 232 45 4 24.5 -7.5 5324 -7.5
1924 1 19 8785 233 44 8 26 -6 5318 -6
1924 1 20 8786 234 40 -3 18.5 -13.5 5304.5 -13.5
1924 1 21 8787 235 40 -1 19.5 -12.5 5292 -12.5
1924 1 22 8788 236 39 0 19.5 -12.5 5279.5 -12.5
1924 1 23 8789 237 40 1 20.5 -11.5 5268 -11.5
1924 1 24 8790 238 42 5 23.5 -8.5 5259.5 -8.5
1924 1 25 8791 239 41 4 22.5 -9.5 5250 -9.5
1924 1 26 8792 240 40 4 22 -10 5240 -10
1924 1 27 8793 241 41 6 23.5 -8.5 5231.5 -8.5
1924 1 28 8794 242 38 10 24 -8 5223.5 -8
1924 1 29 8795 243 44 9 26.5 -5.5 5218 -5.5
1924 1 30 8796 244 42 10 26 -6 5212 -6
1924 1 31 8797 245 45 12 28.5 -3.5 5208.5 -3.5
1924 2 1 8798 246 50 12 31 -1 5207.5 -1
1924 2 2 8799 247 49 14 31.5 -0.5 5207 -0.5
1924 2 3 8800 248 46 20 33 1 5208 1
1924 2 4 8801 249 44 12 28 -4 5204 -4
1924 2 5 8802 250 45 16 30.5 -1.5 5202.5 -1.5
1924 2 6 8803 251 43 22 32.5 0.5 5203 0.5
1924 2 7 8804 252 43 27 35 3 5206 3
1924 2 8 8805 253 42 32 37 5 5211 5
1924 2 9 8806 254 45 33 39 7 5218 7
1924 2 10 8807 255 44 24 34 2 5220 2
1924 2 11 8808 256 55 18 36.5 4.5 5224.5 4.5
1924 2 12 8809 257 54 16 35 3 5227.5 3
1924 2 13 8810 258 60 19 39.5 7.5 5235 7.5
1924 2 14 8811 259 51 20 35.5 3.5 5238.5 3.5
1924 2 15 8812 260 60 25 42.5 10.5 5249 10.5
1924 2 16 8813 261 60 23 41.5 9.5 5258.5 9.5
1924 2 17 8814 262 60 21 40.5 8.5 5267 8.5
1924 2 18 8815 263 58 21 39.5 7.5 5274.5 7.5
1924 2 19 8816 264 65 28 46.5 14.5 5289 14.5
1924 2 20 8817 265 60 24 42 10 5299 10
1924 2 21 8818 266 63 27 45 13 5312 13
1924 2 22 8819 267 61 32 46.5 14.5 5326.5 14.5
1924 2 23 8820 268 48 22 35 3 5329.5 3
1924 2 24 8821 269 50 17 33.5 1.5 5331 1.5
1924 2 25 8822 270 52 14 33 1 5332 1
1924 2 26 8823 271 50 22 36 4 5336 4
1924 2 27 8824 272 55 24 39.5 7.5 5343.5 7.5
1924 2 28 8825 273 60 19 39.5 7.5 5351 7.5
1924 2 29 8826 274 66 18 42 10 5361 10
1924 3 1 8827 275 60 18 39 7 5368 7
1924 3 2 8828 276 64 24 44 12 5380 12
1924 3 3 8829 277 54 34 44 12 5392 12
1924 3 4 8830 278 55 22 38.5 6.5 5398.5 6.5
1924 3 5 8831 279 54 20 37 5 5403.5 5
1924 3 6 8832 280 58 21 39.5 7.5 5411 7.5
1924 3 7 8833 281 56 26 41 9 5420 9
1924 3 8 8834 282 48 23 35.5 3.5 5423.5 3.5
1924 3 9 8835 283 50 22 36 4 5427.5 4
1924 3 10 8836 284 54 24 39 7 5434.5 7
1924 3 11 8837 285 51 28 39.5 7.5 5442 7.5
1924 3 12 8838 286 52 27 39.5 7.5 5449.5 7.5
1924 3 13 8839 287 53 22 37.5 5.5 5455 5.5
1924 3 14 8840 288 55 28 41.5 9.5 5464.5 9.5
1924 3 15 8841 289 51 29 40 8 5472.5 8
1924 3 16 8842 290 50 26 38 6 5478.5 6
1924 3 17 8843 291 51 27 39 7 5485.5 7
1924 3 18 8844 292 46 31 38.5 6.5 5492 6.5
1924 3 19 8845 293 50 33 41.5 9.5 5501.5 9.5
1924 3 20 8846 294 50 30 40 8 5509.5 8
1924 3 21 8847 295 49 32 40.5 8.5 5518 8.5
1924 3 22 8848 296 53 30 41.5 9.5 5527.5 9.5
1924 3 23 8849 297 42 28 35 3 5530.5 3
1924 3 24 8850 298 51 27 39 7 5537.5 7
1924 3 25 8851 299 59 25 42 10 5547.5 10
1924 3 26 8852 300 59 28 43.5 11.5 5559 11.5
1924 3 27 8853 301 52 29 40.5 8.5 5567.5 8.5
1924 3 28 8854 302 49 30 39.5 7.5 5575 7.5
1924 3 29 8855 303 53 30 41.5 9.5 5584.5 9.5
1924 3 30 8856 304 56 27 41.5 9.5 5594 9.5
1924 3 31 8857 305 58 29 43.5 11.5 5605.5 11.5
1924 4 1 8858 306 60 18 39 7 5612.5 7
1924 4 2 8859 307 65 35 50 18 5630.5 18
1924 4 3 8860 308 68 33 50.5 18.5 5649 18.5
1924 4 4 8861 309 70 29 49.5 17.5 5666.5 17.5
1924 4 5 8862 310 67 28 47.5 15.5 5682 15.5
1924 4 6 8863 311 71 29 50 18 5700 18
1924 4 7 8864 312 72 31 51.5 19.5 5719.5 19.5
1924 4 8 8865 313 75 33 54 22 5741.5 22
1924 4 9 8866 314 70 34 52 20 5761.5 20
1924 4 10 8867 315 72 30 51 19 5780.5 19
1924 4 11 8868 316 72 29 50.5 18.5 5799 18.5
1924 4 12 8869 317 74 29 51.5 19.5 5818.5 19.5
1924 4 13 8870 318 76 33 54.5 22.5 5841 22.5
1924 4 14 8871 319 80 33 56.5 24.5 5865.5 24.5
1924 4 15 8872 320 60 29 44.5 12.5 5878 12.5
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1924 4 16 8873 321 50 32 41 9 5887 9
1924 4 17 8874 322 60 23 41.5 9.5 5896.5 9.5
1924 4 18 8875 323 71 29 50 18 5914.5 18
1924 4 19 8876 324 77 31 54 22 5936.5 22
1924 4 20 8877 325 80 34 57 25 5961.5 25
1924 4 21 8878 326 82 33 57.5 25.5 5987 25.5
1924 4 22 8879 327 83 39 61 29 6016 29
1924 4 23 8880 328 81 38 59.5 27.5 6043.5 27.5
1924 4 24 8881 329 78 36 57 25 6068.5 25
1924 4 25 8882 330 71 37 54 22 6090.5 22
1924 4 26 8883 331 73 30 51.5 19.5 6110 19.5
1924 4 27 8884 332 70 26 48 16 6126 16
1924 4 28 8885 333 75 29 52 20 6146 20
1924 4 29 8886 334 74 29 51.5 19.5 6165.5 19.5
1924 4 30 8887 335 79 32 55.5 23.5 6189 23.5
1924 5 1 8888 336 78 34 56 24 6213 24
1924 5 2 8889 337 80 36 58 26 6239 26
1924 5 3 8890 338 81 41 61 29 6268 29
1924 5 4 8891 339 80 39 59.5 27.5 6295.5 27.5
1924 5 5 8892 340 79 39 59 27 6322.5 27
1924 5 6 8893 341 83 41 62 30 6352.5 30
1924 5 7 8894 342 81 39 60 28 6380.5 28
1924 5 8 8895 343 80 37 58.5 26.5 6407 26.5
1924 5 9 8896 344 84 42 63 31 6438 31
1924 5 10 8897 345 88 44 66 34 6472 34
1924 5 11 8898 346 83 40 61.5 29.5 6501.5 29.5
1924 5 12 8899 347 78 40 59 27 6528.5 27
1924 5 13 8900 348 81 41 61 29 6557.5 29
1924 5 14 8901 349 88 42 65 33 6590.5 33
1924 5 15 8902 350 89 43 66 34 6624.5 34
1924 5 16 8903 351 87 39 63 31 6655.5 31
1924 5 17 8904 352 88 43 65.5 33.5 6689 33.5
1924 5 18 8905 353 87 44 65.5 33.5 6722.5 33.5
1924 5 19 8906 354 88 44 66 34 6756.5 34
1924 5 20 8907 355 89 48 68.5 36.5 6793 36.5
1924 5 21 8908 356 89 47 68 36 6829 36
1924 5 22 8909 357 86 51 68.5 36.5 6865.5 36.5
1924 5 23 8910 358 88 50 69 37 6902.5 37
1924 5 24 8911 359 82 49 65.5 33.5 6936 33.5
1924 5 25 8912 360 81 41 61 29 6965 29
1924 5 26 8913 361 80 40 60 28 6993 28
1924 5 27 8914 362 82 42 62 30 7023 30
1924 5 28 8915 363 84 41 62.5 30.5 7053.5 30.5
1924 5 29 8916 364 88 49 68.5 36.5 7090 36.5 1924
1924 5 30 8917 365 89 51 70 38 7128 38 Avg (n ) % values
1924 5 31 8918 366 89 52 70.5 38.5 7166.5 38.5 51.6 366 100.0
1924 6 1 8919 1 86 47 66.5 34.5 34.5 34.5
1924 6 2 8920 2 89 50 69.5 37.5 72 37.5
1924 6 3 8921 3 88 45 66.5 34.5 106.5 34.5
1924 6 4 8922 4 85 48 66.5 34.5 141 34.5
1924 6 5 8923 5 90 50 70 38 179 38
1924 6 6 8924 6 92 53 72.5 40.5 219.5 40.5
1924 6 7 8925 7 90 51 70.5 38.5 258 38.5
1924 6 8 8926 8 78 42 60 28 286 28
1924 6 9 8927 9 81 44 62.5 30.5 316.5 30.5
1924 6 10 8928 10 90 52 71 39 355.5 39
1924 6 11 8929 11 93 53 73 41 396.5 41
1924 6 12 8930 12 91 52 71.5 39.5 436 39.5
1924 6 13 8931 13 94 55 74.5 42.5 478.5 42.5
1924 6 14 8932 14 98 67 82.5 50.5 529 50.5
1924 6 15 8933 15 100 59 79.5 47.5 576.5 47.5
1924 6 16 8934 16 102 61 81.5 49.5 626 49.5
1924 6 17 8935 17 99 58 78.5 46.5 672.5 46.5
1924 6 18 8936 18 94 46 70 38 710.5 38
1924 6 19 8937 19 98 50 74 42 752.5 42
1924 6 20 8938 20 96 44 70 38 790.5 38
1924 6 21 8939 21 90 38 64 32 822.5 32
1924 6 22 8940 22 90 59 74.5 42.5 865 42.5
1924 6 23 8941 23 100 60 80 48 913 48
1924 6 24 8942 24 103 64 83.5 51.5 964.5 51.5
1924 6 25 8943 25 101 65 83 51 1015.5 51
1924 6 26 8944 26 101 64 82.5 50.5 1066 50.5
1924 6 27 8945 27 98 60 79 47 1113 47
1924 6 28 8946 28 91 54 72.5 40.5 1153.5 40.5
1924 6 29 8947 29 104 61 82.5 50.5 1204 50.5
1924 6 30 8948 30 105 66 85.5 53.5 1257.5 53.5
1924 7 1 8949 31 103 59 81 49 1306.5 49
1924 7 2 8950 32 104 58 81 49 1355.5 49
1924 7 3 8951 33 105 59 82 50 1405.5 50
1924 7 4 8952 34 102 60 81 49 1454.5 49
1924 7 5 8953 35 99 60 79.5 47.5 1502 47.5
1924 7 6 8954 36 98 57 77.5 45.5 1547.5 45.5
1924 7 7 8955 37 99 58 78.5 46.5 1594 46.5
1924 7 8 8956 38 99 59 79 47 1641 47
1924 7 9 8957 39 99 59 79 47 1688 47
1924 7 10 8958 40 101 60 80.5 48.5 1736.5 48.5
1924 7 11 8959 41 102 60 81 49 1785.5 49
1924 7 12 8960 42 100 59 79.5 47.5 1833 47.5
1924 7 13 8961 43 98 58 78 46 1879 46
1924 7 14 8962 44 99 59 79 47 1926 47
1924 7 15 8963 45 97 59 78 46 1972 46
1924 7 16 8964 46 97 59 78 46 2018 46
1924 7 17 8965 47 96 58 77 45 2063 45
1924 7 18 8966 48 94 60 77 45 2108 45
1924 7 19 8967 49 96 59 77.5 45.5 2153.5 45.5
1924 7 20 8968 50 95 58 76.5 44.5 2198 44.5
1924 7 21 8969 51 96 60 78 46 2244 46
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1924 7 22 8970 52 97 57 77 45 2289 45
1924 7 23 8971 53 94 59 76.5 44.5 2333.5 44.5
1924 7 24 8972 54 91 58 74.5 42.5 2376 42.5
1924 7 25 8973 55 93 56 74.5 42.5 2418.5 42.5
1924 7 26 8974 56 96 58 77 45 2463.5 45
1924 7 27 8975 57 97 59 78 46 2509.5 46
1924 7 28 8976 58 96 57 76.5 44.5 2554 44.5
1924 7 29 8977 59 94 60 77 45 2599 45
1924 7 30 8978 60 99 59 79 47 2646 47
1924 7 31 8979 61 98 59 78.5 46.5 2692.5 46.5
1924 8 1 8980 62 91 50 70.5 38.5 2731 38.5
1924 8 2 8981 63 93 51 72 40 2771 40
1924 8 3 8982 64 94 50 72 40 2811 40
1924 8 4 8983 65 92 55 73.5 41.5 2852.5 41.5
1924 8 5 8984 66 99 54 76.5 44.5 2897 44.5
1924 8 6 8985 67 104 51 77.5 45.5 2942.5 45.5
1924 8 7 8986 68 102 48 75 43 2985.5 43
1924 8 8 8987 69 100 49 74.5 42.5 3028 42.5
1924 8 9 8988 70 98 43 70.5 38.5 3066.5 38.5
1924 8 10 8989 71 97 47 72 40 3106.5 40
1924 8 11 8990 72 96 49 72.5 40.5 3147 40.5
1924 8 12 8991 73 99 50 74.5 42.5 3189.5 42.5
1924 8 13 8992 74 98 51 74.5 42.5 3232 42.5
1924 8 14 8993 75 95 50 72.5 40.5 3272.5 40.5
1924 8 15 8994 76 95 50 72.5 40.5 3313 40.5
1924 8 16 8995 77 96 50 73 41 3354 41
1924 8 17 8996 78 100 43 71.5 39.5 3393.5 39.5
1924 8 18 8997 79 99 45 72 40 3433.5 40
1924 8 19 8998 80 92 43 67.5 35.5 3469 35.5
1924 8 20 8999 81 94 44 69 37 3506 37
1924 8 21 9000 82 90 43 66.5 34.5 3540.5 34.5
1924 8 22 9001 83 94 41 67.5 35.5 3576 35.5
1924 8 23 9002 84 93 42 67.5 35.5 3611.5 35.5
1924 8 24 9003 85 95 44 69.5 37.5 3649 37.5
1924 8 25 9004 86 97 43 70 38 3687 38
1924 8 26 9005 87 99 41 70 38 3725 38
1924 8 27 9006 88 98 40 69 37 3762 37
1924 8 28 9007 89 94 39 66.5 34.5 3796.5 34.5
1924 8 29 9008 90 95 40 67.5 35.5 3832 35.5
1924 8 30 9009 91 95 47 71 39 3871 39
1924 8 31 9010 92 94 41 67.5 35.5 3906.5 35.5
1924 9 1 9011 93 97 50 73.5 41.5 3948 41.5
1924 9 2 9012 94 98 52 75 43 3991 43
1924 9 3 9013 95 96 55 75.5 43.5 4034.5 43.5
1924 9 4 9014 96 104 66 85 53 4087.5 53
1924 9 5 9015 97 90 59 74.5 42.5 4130 42.5
1924 9 6 9016 98 93 55 74 42 4172 42
1924 9 7 9017 99 99 60 79.5 47.5 4219.5 47.5
1924 9 8 9018 100 91 61 76 44 4263.5 44
1924 9 9 9019 101 85 53 69 37 4300.5 37
1924 9 10 9020 102 86 50 68 36 4336.5 36
1924 9 11 9021 103 85 43 64 32 4368.5 32
1924 9 12 9022 104 87 44 65.5 33.5 4402 33.5
1924 9 13 9023 105 88 45 66.5 34.5 4436.5 34.5
1924 9 14 9024 106 85 44 64.5 32.5 4469 32.5
1924 9 15 9025 107 81 43 62 30 4499 30
1924 9 16 9026 108 83 41 62 30 4529 30
1924 9 17 9027 109 85 43 64 32 4561 32
1924 9 18 9028 110 88 40 64 32 4593 32
1924 9 19 9029 111 86 30 58 26 4619 26
1924 9 20 9030 112 84 47 65.5 33.5 4652.5 33.5
1924 9 21 9031 113 80 25 52.5 20.5 4673 20.5
1924 9 22 9032 114 81 27 54 22 4695 22
1924 9 23 9033 115 87 33 60 28 4723 28
1924 9 24 9034 116 86 45 65.5 33.5 4756.5 33.5
1924 9 25 9035 117 84 63 73.5 41.5 4798 41.5
1924 9 26 9036 118 76 41 58.5 26.5 4824.5 26.5
1924 9 27 9037 119 68 27 47.5 15.5 4840 15.5
1924 9 28 9038 120 73 35 54 22 4862 22
1924 9 29 9039 121 78 27 52.5 20.5 4882.5 20.5
1924 9 30 9040 122 71 29 50 18 4900.5 18
1924 10 1 9041 123 77 35 56 24 4924.5 24
1924 10 2 9042 124 75 34 54.5 22.5 4947 22.5
1924 10 3 9043 125 72 38 55 23 4970 23
1924 10 4 9044 126 80 36 58 26 4996 26
1924 10 5 9045 127 72 30 51 19 5015 19
1924 10 6 9046 128 74 33 53.5 21.5 5036.5 21.5
1924 10 7 9047 129 72 38 55 23 5059.5 23
1924 10 8 9048 130 70 38 54 22 5081.5 22
1924 10 9 9049 131 72 38 55 23 5104.5 23
1924 10 10 9050 132 74 30 52 20 5124.5 20
1924 10 11 9051 133 71 28 49.5 17.5 5142 17.5
1924 10 12 9052 134 76 26 51 19 5161 19
1924 10 13 9053 135 72 27 49.5 17.5 5178.5 17.5
1924 10 14 9054 136 73 27 50 18 5196.5 18
1924 10 15 9055 137 71 26 48.5 16.5 5213 16.5
1924 10 16 9056 138 70 26 48 16 5229 16
1924 10 17 9057 139 65 28 46.5 14.5 5243.5 14.5
1924 10 18 9058 140 69 27 48 16 5259.5 16
1924 10 19 9059 141 73 26 49.5 17.5 5277 17.5
1924 10 20 9060 142 72 28 50 18 5295 18
1924 10 21 9061 143 73 27 50 18 5313 18
1924 10 22 9062 144 70 26 48 16 5329 16
1924 10 23 9063 145 66 24 45 13 5342 13
1924 10 24 9064 146 72 30 51 19 5361 19
1924 10 25 9065 147 77 30 53.5 21.5 5382.5 21.5
1924 10 26 9066 148 75 29 52 20 5402.5 20
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1924 10 27 9067 149 67 32 49.5 17.5 5420 17.5
1924 10 28 9068 150 69 31 50 18 5438 18
1924 10 29 9069 151 63 33 48 16 5454 16
1924 10 30 9070 152 68 27 47.5 15.5 5469.5 15.5
1924 10 31 9071 153 67 19 43 11 5480.5 11
1924 11 1 9072 154 66 19 42.5 10.5 5491 10.5
1924 11 2 9073 155 64 21 42.5 10.5 5501.5 10.5
1924 11 3 9074 156 67 28 47.5 15.5 5517 15.5
1924 11 4 9075 157 68 27 47.5 15.5 5532.5 15.5
1924 11 5 9076 158 60 21 40.5 8.5 5541 8.5
1924 11 6 9077 159 62 18 40 8 5549 8
1924 11 7 9078 160 60 15 37.5 5.5 5554.5 5.5
1924 11 8 9079 161 64 19 41.5 9.5 5564 9.5
1924 11 9 9080 162 61 20 40.5 8.5 5572.5 8.5
1924 11 10 9081 163 62 23 42.5 10.5 5583 10.5
1924 11 11 9082 164 59 12 35.5 3.5 5586.5 3.5
1924 11 12 9083 165 60 11 35.5 3.5 5590 3.5
1924 11 13 9084 166 59 11 35 3 5593 3
1924 11 14 9085 167 58 10 34 2 5595 2
1924 11 15 9086 168 60 15 37.5 5.5 5600.5 5.5
1924 11 16 9087 169 58 19 38.5 6.5 5607 6.5
1924 11 17 9088 170 57 16 36.5 4.5 5611.5 4.5
1924 11 18 9089 171 54 18 36 4 5615.5 4
1924 11 19 9090 172 57 21 39 7 5622.5 7
1924 11 20 9091 173 55 23 39 7 5629.5 7
1924 11 21 9092 174 56 24 40 8 5637.5 8
1924 11 22 9093 175 55 21 38 6 5643.5 6
1924 11 23 9094 176 55 17 36 4 5647.5 4
1924 11 24 9095 177 56 13 34.5 2.5 5650 2.5
1924 11 25 9096 178 55 12 33.5 1.5 5651.5 1.5
1924 11 26 9097 179 57 10 33.5 1.5 5653 1.5
1924 11 27 9098 180 51 11 31 -1 5652 -1
1924 11 28 9099 181 50 7 28.5 -3.5 5648.5 -3.5
1924 11 29 9100 182 52 8 30 -2 5646.5 -2
1924 11 30 9101 183 51 15 33 1 5647.5 1
1924 12 1 9102 184 49 8 28.5 -3.5 5644 -3.5
1924 12 2 9103 185 48 6 27 -5 5639 -5
1924 12 3 9104 186 50 28 39 7 5646 7
1924 12 4 9105 187 49 9 29 -3 5643 -3
1924 12 5 9106 188 48 26 37 5 5648 5
1924 12 6 9107 189 41 28 34.5 2.5 5650.5 2.5
1924 12 7 9108 190 40 21 30.5 -1.5 5649 -1.5
1924 12 8 9109 191 44 12 28 -4 5645 -4
1924 12 9 9110 192 40 11 25.5 -6.5 5638.5 -6.5
1924 12 10 9111 193 38 13 25.5 -6.5 5632 -6.5
1924 12 11 9112 194 41 10 25.5 -6.5 5625.5 -6.5
1924 12 12 9113 195 42 14 28 -4 5621.5 -4
1924 12 13 9114 196 40 9 24.5 -7.5 5614 -7.5
1924 12 14 9115 197 45 11 28 -4 5610 -4
1924 12 15 9116 198 48 19 33.5 1.5 5611.5 1.5
1924 12 16 9117 199 47 21 34 2 5613.5 2
1924 12 17 9118 200 44 31 37.5 5.5 5619 5.5
1924 12 18 9119 201 37 15 26 -6 5613 -6
1924 12 19 9120 202 35 -1 17 -15 5598 -15
1924 12 20 9121 203 30 1 15.5 -16.5 5581.5 -16.5
1924 12 21 9122 204 31 3 17 -15 5566.5 -15
1924 12 22 9123 205 28 18 23 -9 5557.5 -9
1924 12 23 9124 206 22 14 18 -14 5543.5 -14
1924 12 24 9125 207 20 -20 0 -32 5511.5 -32
1924 12 25 9126 208 16 -21 -2.5 -34.5 5477 -34.5
1924 12 26 9127 209 14 -24 -5 -37 5440 -37
1924 12 27 9128 210 16 -21 -2.5 -34.5 5405.5 -34.5
1924 12 28 9129 211 18 -7 5.5 -26.5 5379 -26.5
1924 12 29 9130 212 24 -6 9 -23 5356 -23
1924 12 30 9131 213 22 -2 10 -22 5334 -22
1924 12 31 9132 214 20 -2 9 -23 5311 -23
1925 1 1 9133 215 31 6 18.5 -13.5 5297.5 -13.5
1925 1 2 9134 216 34 0 17 -15 5282.5 -15
1925 1 3 9135 217 33 -2 15.5 -16.5 5266 -16.5
1925 1 4 9136 218 30 9 19.5 -12.5 5253.5 -12.5
1925 1 5 9137 219 26 2 14 -18 5235.5 -18
1925 1 6 9138 220 34 4 19 -13 5222.5 -13
1925 1 7 9139 221 22 -9 6.5 -25.5 5197 -25.5
1925 1 8 9140 222 19 -14 2.5 -29.5 5167.5 -29.5
1925 1 9 9141 223 21 -10 5.5 -26.5 5141 -26.5
1925 1 10 9142 224 23 -15 4 -28 5113 -28
1925 1 11 9143 225 21 -13 4 -28 5085 -28
1925 1 12 9144 226 22 -16 3 -29 5056 -29
1925 1 13 9145 227 22 -15 3.5 -28.5 5027.5 -28.5
1925 1 14 9146 228 24 -8 8 -24 5003.5 -24
1925 1 15 9147 229 31 14 22.5 -9.5 4994 -9.5
1925 1 16 9148 230 26 -11 7.5 -24.5 4969.5 -24.5
1925 1 17 9149 231 29 -10 9.5 -22.5 4947 -22.5
1925 1 18 9150 232 30 -6 12 -20 4927 -20
1925 1 19 9151 233 31 -4 13.5 -18.5 4908.5 -18.5
1925 1 20 9152 234 33 -6 13.5 -18.5 4890 -18.5
1925 1 21 9153 235 32 -7 12.5 -19.5 4870.5 -19.5
1925 1 22 9154 236 29 -6 11.5 -20.5 4850 -20.5
1925 1 23 9155 237 35 7 21 -11 4839 -11
1925 1 24 9156 238 40 17 28.5 -3.5 4835.5 -3.5
1925 1 25 9157 239 40 13 26.5 -5.5 4830 -5.5
1925 1 26 9158 240 39 25 32 0 4830 0
1925 1 27 9159 241 39 21 30 -2 4828 -2
1925 1 28 9160 242 40 15 27.5 -4.5 4823.5 -4.5
1925 1 29 9161 243 39 17 28 -4 4819.5 -4
1925 1 30 9162 244 41 19 30 -2 4817.5 -2
1925 1 31 9163 245 38 11 24.5 -7.5 4810 -7.5
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1925 2 1 9164 246 ###M 17 #####M 0 4810 missing
1925 2 2 9165 247 50 21 35.5 3.5 4813.5 3.5
1925 2 3 9166 248 50 17 33.5 1.5 4815 1.5
1925 2 4 9167 249 50 17 33.5 1.5 4816.5 1.5
1925 2 5 9168 250 48 22 35 3 4819.5 3
1925 2 6 9169 251 56 26 41 9 4828.5 9
1925 2 7 9170 252 48 28 38 6 4834.5 6
1925 2 8 9171 253 44 16 30 -2 4832.5 -2
1925 2 9 9172 254 42 18 30 -2 4830.5 -2
1925 2 10 9173 255 41 8 24.5 -7.5 4823 -7.5
1925 2 11 9174 256 ###M 9 #####M 0 4823 missing
1925 2 12 9175 257 42 11 26.5 -5.5 4817.5 -5.5
1925 2 13 9176 258 47 15 31 -1 4816.5 -1
1925 2 14 9177 259 50 14 32 0 4816.5 0
1925 2 15 9178 260 48 15 31.5 -0.5 4816 -0.5
1925 2 16 9179 261 55 14 34.5 2.5 4818.5 2.5
1925 2 17 9180 262 51 14 32.5 0.5 4819 0.5
1925 2 18 9181 263 54 15 34.5 2.5 4821.5 2.5
1925 2 19 9182 264 52 13 32.5 0.5 4822 0.5
1925 2 20 9183 265 56 ###M #####M 0 4822 missing
1925 2 21 9184 266 49 37 43 11 4833 11
1925 2 22 9185 267 ###M 31 #####M 0 4833 missing
1925 2 23 9186 268 ###M 29 #####M 0 4833 missing
1925 2 24 9187 269 ###M 21 #####M 0 4833 missing
1925 2 25 9188 270 53 10 31.5 -0.5 4832.5 -0.5
1925 2 26 9189 271 55 ###M #####M 0 4832.5 missing
1925 2 27 9190 272 51 19 35 3 4835.5 3
1925 2 28 9191 273 55 25 40 8 4843.5 8
1925 3 1 9192 274 55 15 35 3 4846.5 3
1925 3 2 9193 275 60 16 38 6 4852.5 6
1925 3 3 9194 276 64 24 44 12 4864.5 12
1925 3 4 9195 277 68 25 46.5 14.5 4879 14.5
1925 3 5 9196 278 66 24 45 13 4892 13
1925 3 6 9197 279 70 43 56.5 24.5 4916.5 24.5
1925 3 7 9198 280 63 47 55 23 4939.5 23
1925 3 8 9199 281 58 42 50 18 4957.5 18
1925 3 9 9200 282 59 36 47.5 15.5 4973 15.5
1925 3 10 9201 283 51 29 40 8 4981 8
1925 3 11 9202 284 50 15 32.5 0.5 4981.5 0.5
1925 3 12 9203 285 48 22 35 3 4984.5 3
1925 3 13 9204 286 49 14 31.5 -0.5 4984 -0.5
1925 3 14 9205 287 51 12 31.5 -0.5 4983.5 -0.5
1925 3 15 9206 288 60 15 37.5 5.5 4989 5.5
1925 3 16 9207 289 67 17 42 10 4999 10
1925 3 17 9208 290 61 25 43 11 5010 11
1925 3 18 9209 291 60 22 41 9 5019 9
1925 3 19 9210 292 64 20 42 10 5029 10
1925 3 20 9211 293 66 21 43.5 11.5 5040.5 11.5
1925 3 21 9212 294 73 28 50.5 18.5 5059 18.5
1925 3 22 9213 295 73 25 49 17 5076 17
1925 3 23 9214 296 68 34 51 19 5095 19
1925 3 24 9215 297 70 28 49 17 5112 17
1925 3 25 9216 298 72 30 51 19 5131 19
1925 3 26 9217 299 75 38 56.5 24.5 5155.5 24.5
1925 3 27 9218 300 70 39 54.5 22.5 5178 22.5
1925 3 28 9219 301 66 36 51 19 5197 19
1925 3 29 9220 302 74 38 56 24 5221 24
1925 3 30 9221 303 68 28 48 16 5237 16
1925 3 31 9222 304 70 29 49.5 17.5 5254.5 17.5
1925 4 1 9223 305 61 24 42.5 10.5 5265 10.5
1925 4 2 9224 306 69 28 48.5 16.5 5281.5 16.5
1925 4 3 9225 307 69 29 49 17 5298.5 17
1925 4 4 9226 308 69 33 51 19 5317.5 19
1925 4 5 9227 309 72 35 53.5 21.5 5339 21.5
1925 4 6 9228 310 67 39 53 21 5360 21
1925 4 7 9229 311 64 29 46.5 14.5 5374.5 14.5
1925 4 8 9230 312 72 35 53.5 21.5 5396 21.5
1925 4 9 9231 313 74 38 56 24 5420 24
1925 4 10 9232 314 78 35 56.5 24.5 5444.5 24.5
1925 4 11 9233 315 80 37 58.5 26.5 5471 26.5
1925 4 12 9234 316 83 41 62 30 5501 30
1925 4 13 9235 317 81 40 60.5 28.5 5529.5 28.5
1925 4 14 9236 318 83 44 63.5 31.5 5561 31.5
1925 4 15 9237 319 86 44 65 33 5594 33
1925 4 16 9238 320 87 44 65.5 33.5 5627.5 33.5
1925 4 17 9239 321 85 40 62.5 30.5 5658 30.5
1925 4 18 9240 322 81 39 60 28 5686 28
1925 4 19 9241 323 79 40 59.5 27.5 5713.5 27.5
1925 4 20 9242 324 80 35 57.5 25.5 5739 25.5
1925 4 21 9243 325 78 34 56 24 5763 24
1925 4 22 9244 326 71 36 53.5 21.5 5784.5 21.5
1925 4 23 9245 327 75 34 54.5 22.5 5807 22.5
1925 4 24 9246 328 79 36 57.5 25.5 5832.5 25.5
1925 4 25 9247 329 80 38 59 27 5859.5 27
1925 4 26 9248 330 80 41 60.5 28.5 5888 28.5
1925 4 27 9249 331 78 40 59 27 5915 27
1925 4 28 9250 332 71 33 52 20 5935 20
1925 4 29 9251 333 70 30 50 18 5953 18
1925 4 30 9252 334 78 36 57 25 5978 25
1925 5 1 9253 335 78 35 56.5 24.5 6002.5 24.5
1925 5 2 9254 336 80 39 59.5 27.5 6030 27.5
1925 5 3 9255 337 81 42 61.5 29.5 6059.5 29.5
1925 5 4 9256 338 84 41 62.5 30.5 6090 30.5
1925 5 5 9257 339 85 45 65 33 6123 33
1925 5 6 9258 340 86 48 67 35 6158 35
1925 5 7 9259 341 84 45 64.5 32.5 6190.5 32.5
1925 5 8 9260 342 87 47 67 35 6225.5 35


49 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1925 5 9 9261 343 84 48 66 34 6259.5 34
1925 5 10 9262 344 81 48 64.5 32.5 6292 32.5
1925 5 11 9263 345 80 41 60.5 28.5 6320.5 28.5
1925 5 12 9264 346 82 44 63 31 6351.5 31
1925 5 13 9265 347 79 38 58.5 26.5 6378 26.5
1925 5 14 9266 348 82 40 61 29 6407 29
1925 5 15 9267 349 84 41 62.5 30.5 6437.5 30.5
1925 5 16 9268 350 86 43 64.5 32.5 6470 32.5
1925 5 17 9269 351 92 47 69.5 37.5 6507.5 37.5
1925 5 18 9270 352 93 46 69.5 37.5 6545 37.5
1925 5 19 9271 353 94 49 71.5 39.5 6584.5 39.5
1925 5 20 9272 354 91 49 70 38 6622.5 38
1925 5 21 9273 355 93 51 72 40 6662.5 40
1925 5 22 9274 356 98 55 76.5 44.5 6707 44.5
1925 5 23 9275 357 97 56 76.5 44.5 6751.5 44.5
1925 5 24 9276 358 92 50 71 39 6790.5 39
1925 5 25 9277 359 90 51 70.5 38.5 6829 38.5
1925 5 26 9278 360 95 52 73.5 41.5 6870.5 41.5
1925 5 27 9279 361 99 54 76.5 44.5 6915 44.5
1925 5 28 9280 362 101 59 80 48 6963 48
1925 5 29 9281 363 104 58 81 49 7012 49 1925
1925 5 30 9282 364 102 56 79 47 7059 47 Avg (n ) % values
1925 5 31 9283 365 103 58 80.5 48.5 7107.5 48.5 51.9 358 98.1
1925 6 1 9284 1 91 48 69.5 37.5 37.5 37.5
1925 6 2 9285 2 87 47 67 35 72.5 35
1925 6 3 9286 3 74 46 60 28 100.5 28
1925 6 4 9287 4 69 51 60 28 128.5 28
1925 6 5 9288 5 73 47 60 28 156.5 28
1925 6 6 9289 6 71 48 59.5 27.5 184 27.5
1925 6 7 9290 7 80 48 64 32 216 32
1925 6 8 9291 8 91 52 71.5 39.5 255.5 39.5
1925 6 9 9292 9 93 51 72 40 295.5 40
1925 6 10 9293 10 93 52 72.5 40.5 336 40.5
1925 6 11 9294 11 94 43 68.5 36.5 372.5 36.5
1925 6 12 9295 12 97 44 70.5 38.5 411 38.5
1925 6 13 9296 13 97 50 73.5 41.5 452.5 41.5
1925 6 14 9297 14 96 55 75.5 43.5 496 43.5
1925 6 15 9298 15 91 52 71.5 39.5 535.5 39.5
1925 6 16 9299 16 93 49 71 39 574.5 39
1925 6 17 9300 17 94 49 71.5 39.5 614 39.5
1925 6 18 9301 18 96 51 73.5 41.5 655.5 41.5
1925 6 19 9302 19 98 51 74.5 42.5 698 42.5
1925 6 20 9303 20 96 50 73 41 739 41
1925 6 21 9304 21 98 54 76 44 783 44
1925 6 22 9305 22 93 55 74 42 825 42
1925 6 23 9306 23 94 53 73.5 41.5 866.5 41.5
1925 6 24 9307 24 96 54 75 43 909.5 43
1925 6 25 9308 25 96 53 74.5 42.5 952 42.5
1925 6 26 9309 26 100 55 77.5 45.5 997.5 45.5
1925 6 27 9310 27 100 51 75.5 43.5 1041 43.5
1925 6 28 9311 28 101 56 78.5 46.5 1087.5 46.5
1925 6 29 9312 29 103 55 79 47 1134.5 47
1925 6 30 9313 30 100 51 75.5 43.5 1178 43.5
1925 7 1 9314 31 101 54 77.5 45.5 1223.5 45.5
1925 7 2 9315 32 100 55 77.5 45.5 1269 45.5
1925 7 3 9316 33 97 53 75 43 1312 43
1925 7 4 9317 34 98 56 77 45 1357 45
1925 7 5 9318 35 91 59 75 43 1400 43
1925 7 6 9319 36 99 51 75 43 1443 43
1925 7 7 9320 37 100 54 77 45 1488 45
1925 7 8 9321 38 102 57 79.5 47.5 1535.5 47.5
1925 7 9 9322 39 101 50 75.5 43.5 1579 43.5
1925 7 10 9323 40 103 55 79 47 1626 47
1925 7 11 9324 41 105 59 82 50 1676 50
1925 7 12 9325 42 102 58 80 48 1724 48
1925 7 13 9326 43 100 59 79.5 47.5 1771.5 47.5
1925 7 14 9327 44 105 63 84 52 1823.5 52
1925 7 15 9328 45 105 61 83 51 1874.5 51
1925 7 16 9329 46 107 58 82.5 50.5 1925 50.5
1925 7 17 9330 47 105 61 83 51 1976 51
1925 7 18 9331 48 104 60 82 50 2026 50
1925 7 19 9332 49 100 59 79.5 47.5 2073.5 47.5
1925 7 20 9333 50 97 66 81.5 49.5 2123 49.5
1925 7 21 9334 51 94 60 77 45 2168 45
1925 7 22 9335 52 92 64 78 46 2214 46
1925 7 23 9336 53 96 61 78.5 46.5 2260.5 46.5
1925 7 24 9337 54 98 63 80.5 48.5 2309 48.5
1925 7 25 9338 55 92 61 76.5 44.5 2353.5 44.5
1925 7 26 9339 56 90 58 74 42 2395.5 42
1925 7 27 9340 57 91 63 77 45 2440.5 45
1925 7 28 9341 58 97 62 79.5 47.5 2488 47.5
1925 7 29 9342 59 99 64 81.5 49.5 2537.5 49.5
1925 7 30 9343 60 96 64 80 48 2585.5 48
1925 7 31 9344 61 95 64 79.5 47.5 2633 47.5
1925 8 1 9345 62 97 63 80 48 2681 48
1925 8 2 9346 63 95 60 77.5 45.5 2726.5 45.5
1925 8 3 9347 64 96 64 80 48 2774.5 48
1925 8 4 9348 65 92 60 76 44 2818.5 44
1925 8 5 9349 66 93 65 79 47 2865.5 47
1925 8 6 9350 67 91 60 75.5 43.5 2909 43.5
1925 8 7 9351 68 91 59 75 43 2952 43
1925 8 8 9352 69 91 59 75 43 2995 43
1925 8 9 9353 70 92 60 76 44 3039 44
1925 8 10 9354 71 94 59 76.5 44.5 3083.5 44.5
1925 8 11 9355 72 93 59 76 44 3127.5 44
1925 8 12 9356 73 90 57 73.5 41.5 3169 41.5
1925 8 13 9357 74 91 58 74.5 42.5 3211.5 42.5
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1925 8 14 9358 75 92 59 75.5 43.5 3255 43.5
1925 8 15 9359 76 90 58 74 42 3297 42
1925 8 16 9360 77 89 57 73 41 3338 41
1925 8 17 9361 78 91 63 77 45 3383 45
1925 8 18 9362 79 90 60 75 43 3426 43
1925 8 19 9363 80 91 58 74.5 42.5 3468.5 42.5
1925 8 20 9364 81 90 59 74.5 42.5 3511 42.5
1925 8 21 9365 82 93 61 77 45 3556 45
1925 8 22 9366 83 96 61 78.5 46.5 3602.5 46.5
1925 8 23 9367 84 92 59 75.5 43.5 3646 43.5
1925 8 24 9368 85 90 55 72.5 40.5 3686.5 40.5
1925 8 25 9369 86 90 59 74.5 42.5 3729 42.5
1925 8 26 9370 87 87 56 71.5 39.5 3768.5 39.5
1925 8 27 9371 88 89 59 74 42 3810.5 42
1925 8 28 9372 89 90 58 74 42 3852.5 42
1925 8 29 9373 90 90 58 74 42 3894.5 42
1925 8 30 9374 91 88 57 72.5 40.5 3935 40.5
1925 8 31 9375 92 89 59 74 42 3977 42
1925 9 1 9376 93 78 59 68.5 36.5 4013.5 36.5
1925 9 2 9377 94 77 55 66 34 4047.5 34
1925 9 3 9378 95 76 58 67 35 4082.5 35
1925 9 4 9379 96 77 57 67 35 4117.5 35
1925 9 5 9380 97 73 58 65.5 33.5 4151 33.5
1925 9 6 9381 98 76 54 65 33 4184 33
1925 9 7 9382 99 77 53 65 33 4217 33
1925 9 8 9383 100 74 50 62 30 4247 30
1925 9 9 9384 101 75 50 62.5 30.5 4277.5 30.5
1925 9 10 9385 102 79 51 65 33 4310.5 33
1925 9 11 9386 103 80 52 66 34 4344.5 34
1925 9 12 9387 104 81 49 65 33 4377.5 33
1925 9 13 9388 105 81 47 64 32 4409.5 32
1925 9 14 9389 106 83 43 63 31 4440.5 31
1925 9 15 9390 107 88 59 73.5 41.5 4482 41.5
1925 9 16 9391 108 89 62 75.5 43.5 4525.5 43.5
1925 9 17 9392 109 83 55 69 37 4562.5 37
1925 9 18 9393 110 80 51 65.5 33.5 4596 33.5
1925 9 19 9394 111 80 55 67.5 35.5 4631.5 35.5
1925 9 20 9395 112 76 53 64.5 32.5 4664 32.5
1925 9 21 9396 113 78 38 58 26 4690 26
1925 9 22 9397 114 83 36 59.5 27.5 4717.5 27.5
1925 9 23 9398 115 81 36 58.5 26.5 4744 26.5
1925 9 24 9399 116 85 36 60.5 28.5 4772.5 28.5
1925 9 25 9400 117 80 36 58 26 4798.5 26
1925 9 26 9401 118 77 37 57 25 4823.5 25
1925 9 27 9402 119 83 46 64.5 32.5 4856 32.5
1925 9 28 9403 120 80 41 60.5 28.5 4884.5 28.5
1925 9 29 9404 121 79 43 61 29 4913.5 29
1925 9 30 9405 122 79 40 59.5 27.5 4941 27.5
1925 10 1 9406 123 68 51 59.5 27.5 4968.5 27.5
1925 10 2 9407 124 71 54 62.5 30.5 4999 30.5
1925 10 3 9408 125 66 51 58.5 26.5 5025.5 26.5
1925 10 4 9409 126 64 35 49.5 17.5 5043 17.5
1925 10 5 9410 127 65 36 50.5 18.5 5061.5 18.5
1925 10 6 9411 128 66 50 58 26 5087.5 26
1925 10 7 9412 129 68 42 55 23 5110.5 23
1925 10 8 9413 130 82 40 61 29 5139.5 29
1925 10 9 9414 131 71 41 56 24 5163.5 24
1925 10 10 9415 132 64 37 50.5 18.5 5182 18.5
1925 10 11 9416 133 62 40 51 19 5201 19
1925 10 12 9417 134 63 39 51 19 5220 19
1925 10 13 9418 135 60 37 48.5 16.5 5236.5 16.5
1925 10 14 9419 136 61 35 48 16 5252.5 16
1925 10 15 9420 137 62 39 50.5 18.5 5271 18.5
1925 10 16 9421 138 60 29 44.5 12.5 5283.5 12.5
1925 10 17 9422 139 61 27 44 12 5295.5 12
1925 10 18 9423 140 68 30 49 17 5312.5 17
1925 10 19 9424 141 69 29 49 17 5329.5 17
1925 10 20 9425 142 66 28 47 15 5344.5 15
1925 10 21 9426 143 68 26 47 15 5359.5 15
1925 10 22 9427 144 61 32 46.5 14.5 5374 14.5
1925 10 23 9428 145 71 41 56 24 5398 24
1925 10 24 9429 146 62 39 50.5 18.5 5416.5 18.5
1925 10 25 9430 147 66 25 45.5 13.5 5430 13.5
1925 10 26 9431 148 70 27 48.5 16.5 5446.5 16.5
1925 10 27 9432 149 71 30 50.5 18.5 5465 18.5
1925 10 28 9433 150 73 36 54.5 22.5 5487.5 22.5
1925 10 29 9434 151 75 39 57 25 5512.5 25
1925 10 30 9435 152 72 36 54 22 5534.5 22
1925 10 31 9436 153 69 37 53 21 5555.5 21
1925 11 1 9437 154 74 27 50.5 18.5 5574 18.5
1925 11 2 9438 155 61 45 53 21 5595 21
1925 11 3 9439 156 54 40 47 15 5610 15
1925 11 4 9440 157 50 23 36.5 4.5 5614.5 4.5
1925 11 5 9441 158 50 17 33.5 1.5 5616 1.5
1925 11 6 9442 159 51 22 36.5 4.5 5620.5 4.5
1925 11 7 9443 160 60 19 39.5 7.5 5628 7.5
1925 11 8 9444 161 55 14 34.5 2.5 5630.5 2.5
1925 11 9 9445 162 51 16 33.5 1.5 5632 1.5
1925 11 10 9446 163 50 17 33.5 1.5 5633.5 1.5
1925 11 11 9447 164 52 22 37 5 5638.5 5
1925 11 12 9448 165 64 27 45.5 13.5 5652 13.5
1925 11 13 9449 166 55 20 37.5 5.5 5657.5 5.5
1925 11 14 9450 167 41 19 30 -2 5655.5 -2
1925 11 15 9451 168 48 17 32.5 0.5 5656 0.5
1925 11 16 9452 169 47 11 29 -3 5653 -3
1925 11 17 9453 170 46 19 32.5 0.5 5653.5 0.5
1925 11 18 9454 171 46 17 31.5 -0.5 5653 -0.5
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1925 11 19 9455 172 46 11 28.5 -3.5 5649.5 -3.5
1925 11 20 9456 173 51 9 30 -2 5647.5 -2
1925 11 21 9457 174 50 9 29.5 -2.5 5645 -2.5
1925 11 22 9458 175 58 11 34.5 2.5 5647.5 2.5
1925 11 23 9459 176 52 10 31 -1 5646.5 -1
1925 11 24 9460 177 50 22 36 4 5650.5 4
1925 11 25 9461 178 52 31 41.5 9.5 5660 9.5
1925 11 26 9462 179 47 33 40 8 5668 8
1925 11 27 9463 180 43 35 39 7 5675 7
1925 11 28 9464 181 42 37 39.5 7.5 5682.5 7.5
1925 11 29 9465 182 43 36 39.5 7.5 5690 7.5
1925 11 30 9466 183 40 30 35 3 5693 3
1925 12 1 9467 184 54 33 43.5 11.5 5704.5 11.5
1925 12 2 9468 185 55 34 44.5 12.5 5717 12.5
1925 12 3 9469 186 51 26 38.5 6.5 5723.5 6.5
1925 12 4 9470 187 42 10 26 -6 5717.5 -6
1925 12 5 9471 188 48 12 30 -2 5715.5 -2
1925 12 6 9472 189 50 13 31.5 -0.5 5715 -0.5
1925 12 7 9473 190 51 17 34 2 5717 2
1925 12 8 9474 191 54 14 34 2 5719 2
1925 12 9 9475 192 50 12 31 -1 5718 -1
1925 12 10 9476 193 40 10 25 -7 5711 -7
1925 12 11 9477 194 51 15 33 1 5712 1
1925 12 12 9478 195 44 16 30 -2 5710 -2
1925 12 13 9479 196 43 19 31 -1 5709 -1
1925 12 14 9480 197 42 32 37 5 5714 5
1925 12 15 9481 198 41 6 23.5 -8.5 5705.5 -8.5
1925 12 16 9482 199 43 10 26.5 -5.5 5700 -5.5
1925 12 17 9483 200 44 8 26 -6 5694 -6
1925 12 18 9484 201 42 11 26.5 -5.5 5688.5 -5.5
1925 12 19 9485 202 42 11 26.5 -5.5 5683 -5.5
1925 12 20 9486 203 43 8 25.5 -6.5 5676.5 -6.5
1925 12 21 9487 204 44 8 26 -6 5670.5 -6
1925 12 22 9488 205 43 12 27.5 -4.5 5666 -4.5
1925 12 23 9489 206 45 9 27 -5 5661 -5
1925 12 24 9490 207 50 9 29.5 -2.5 5658.5 -2.5
1925 12 25 9491 208 51 10 30.5 -1.5 5657 -1.5
1925 12 26 9492 209 50 9 29.5 -2.5 5654.5 -2.5
1925 12 27 9493 210 55 11 33 1 5655.5 1
1925 12 28 9494 211 53 9 31 -1 5654.5 -1
1925 12 29 9495 212 50 8 29 -3 5651.5 -3
1925 12 30 9496 213 46 6 26 -6 5645.5 -6
1925 12 31 9497 214 49 8 28.5 -3.5 5642 -3.5
1926 1 1 9498 215 42 22 32 0 5642 0
1926 1 2 9499 216 42 29 35.5 3.5 5645.5 3.5
1926 1 3 9500 217 48 28 38 6 5651.5 6
1926 1 4 9501 218 44 14 29 -3 5648.5 -3
1926 1 5 9502 219 43 4 23.5 -8.5 5640 -8.5
1926 1 6 9503 220 50 10 30 -2 5638 -2
1926 1 7 9504 221 49 6 27.5 -4.5 5633.5 -4.5
1926 1 8 9505 222 48 6 27 -5 5628.5 -5
1926 1 9 9506 223 49 5 27 -5 5623.5 -5
1926 1 10 9507 224 47 7 27 -5 5618.5 -5
1926 1 11 9508 225 47 10 28.5 -3.5 5615 -3.5
1926 1 12 9509 226 49 4 26.5 -5.5 5609.5 -5.5
1926 1 13 9510 227 44 3 23.5 -8.5 5601 -8.5
1926 1 14 9511 228 45 3 24 -8 5593 -8
1926 1 15 9512 229 46 2 24 -8 5585 -8
1926 1 16 9513 230 47 1 24 -8 5577 -8
1926 1 17 9514 231 43 3 23 -9 5568 -9
1926 1 18 9515 232 48 6 27 -5 5563 -5
1926 1 19 9516 233 44 8 26 -6 5557 -6
1926 1 20 9517 234 40 16 28 -4 5553 -4
1926 1 21 9518 235 40 -1 19.5 -12.5 5540.5 -12.5
1926 1 22 9519 236 41 11 26 -6 5534.5 -6
1926 1 23 9520 237 40 0 20 -12 5522.5 -12
1926 1 24 9521 238 41 2 21.5 -10.5 5512 -10.5
1926 1 25 9522 239 42 4 23 -9 5503 -9
1926 1 26 9523 240 44 2 23 -9 5494 -9
1926 1 27 9524 241 45 -1 22 -10 5484 -10
1926 1 28 9525 242 48 0 24 -8 5476 -8
1926 1 29 9526 243 40 11 25.5 -6.5 5469.5 -6.5
1926 2 1 9529 246 41 11 26 -6 5463.5 -6
1926 2 2 9530 247 44 12 28 -4 5459.5 -4
1926 2 3 9531 248 55 19 37 5 5464.5 5
1926 2 4 9532 249 52 15 33.5 1.5 5466 1.5
1926 2 5 9533 250 54 16 35 3 5469 3
1926 2 6 9534 251 58 21 39.5 7.5 5476.5 7.5
1926 2 7 9535 252 57 18 37.5 5.5 5482 5.5
1926 2 8 9536 253 62 19 40.5 8.5 5490.5 8.5
1926 2 9 9537 254 61 15 38 6 5496.5 6
1926 2 10 9538 255 58 18 38 6 5502.5 6
1926 2 11 9539 256 57 28 42.5 10.5 5513 10.5
1926 2 12 9540 257 59 24 41.5 9.5 5522.5 9.5
1926 2 13 9541 258 55 33 44 12 5534.5 12
1926 2 14 9542 259 54 28 41 9 5543.5 9
1926 2 15 9543 260 53 33 43 11 5554.5 11
1926 2 16 9544 261 53 28 40.5 8.5 5563 8.5
1926 2 17 9545 262 50 29 39.5 7.5 5570.5 7.5
1926 2 18 9546 263 52 17 34.5 2.5 5573 2.5
1926 2 19 9547 264 51 16 33.5 1.5 5574.5 1.5
1926 2 20 9548 265 62 20 41 9 5583.5 9
1926 2 21 9549 266 59 16 37.5 5.5 5589 5.5
1926 2 22 9550 267 47 9 28 -4 5585 -4
1926 2 23 9551 268 50 28 39 7 5592 7
1926 2 24 9552 269 55 24 39.5 7.5 5599.5 7.5
1926 2 25 9553 270 57 26 41.5 9.5 5609 9.5
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1926 2 26 9554 271 60 31 45.5 13.5 5622.5 13.5
1926 2 27 9555 272 60 24 42 10 5632.5 10
1926 2 28 9556 273 62 29 45.5 13.5 5646 13.5
1926 3 1 9557 274 66 24 45 13 5659 13
1926 3 2 9558 275 62 22 42 10 5669 10
1926 3 3 9559 276 68 28 48 16 5685 16
1926 3 4 9560 277 69 26 47.5 15.5 5700.5 15.5
1926 3 5 9561 278 59 29 44 12 5712.5 12
1926 3 6 9562 279 66 30 48 16 5728.5 16
1926 3 7 9563 280 65 30 47.5 15.5 5744 15.5
1926 3 8 9564 281 69 29 49 17 5761 17
1926 3 9 9565 282 60 22 41 9 5770 9
1926 3 10 9566 283 64 23 43.5 11.5 5781.5 11.5
1926 3 11 9567 284 63 29 46 14 5795.5 14
1926 3 12 9568 285 66 30 48 16 5811.5 16
1926 3 13 9569 286 66 30 48 16 5827.5 16
1926 3 14 9570 287 65 29 47 15 5842.5 15
1926 3 15 9571 288 65 28 46.5 14.5 5857 14.5
1926 3 16 9572 289 66 29 47.5 15.5 5872.5 15.5
1926 3 17 9573 290 68 31 49.5 17.5 5890 17.5
1926 3 18 9574 291 69 34 51.5 19.5 5909.5 19.5
1926 3 19 9575 292 69 35 52 20 5929.5 20
1926 3 20 9576 293 68 30 49 17 5946.5 17
1926 3 21 9577 294 69 30 49.5 17.5 5964 17.5
1926 3 22 9578 295 63 32 47.5 15.5 5979.5 15.5
1926 3 23 9579 296 66 31 48.5 16.5 5996 16.5
1926 3 24 9580 297 67 34 50.5 18.5 6014.5 18.5
1926 3 25 9581 298 66 35 50.5 18.5 6033 18.5
1926 3 26 9582 299 63 27 45 13 6046 13
1926 3 27 9583 300 59 31 45 13 6059 13
1926 3 28 9584 301 60 25 42.5 10.5 6069.5 10.5
1926 3 29 9585 302 59 21 40 8 6077.5 8
1926 3 30 9586 303 55 16 35.5 3.5 6081 3.5
1926 3 31 9587 304 58 19 38.5 6.5 6087.5 6.5
1926 4 1 9588 305 70 32 51 19 6106.5 19
1926 4 2 9589 306 64 28 46 14 6120.5 14
1926 4 3 9590 307 66 43 54.5 22.5 6143 22.5
1926 4 4 9591 308 68 29 48.5 16.5 6159.5 16.5
1926 4 5 9592 309 70 30 50 18 6177.5 18
1926 4 6 9593 310 66 33 49.5 17.5 6195 17.5
1926 4 7 9594 311 69 40 54.5 22.5 6217.5 22.5
1926 4 8 9595 312 70 40 55 23 6240.5 23
1926 4 9 9596 313 71 40 55.5 23.5 6264 23.5
1926 4 10 9597 314 72 39 55.5 23.5 6287.5 23.5
1926 4 11 9598 315 70 35 52.5 20.5 6308 20.5
1926 4 12 9599 316 72 37 54.5 22.5 6330.5 22.5
1926 4 13 9600 317 73 36 54.5 22.5 6353 22.5
1926 4 14 9601 318 74 36 55 23 6376 23
1926 4 15 9602 319 79 41 60 28 6404 28
1926 4 16 9603 320 83 42 62.5 30.5 6434.5 30.5
1926 4 17 9604 321 81 41 61 29 6463.5 29
1926 4 18 9605 322 77 39 58 26 6489.5 26
1926 4 19 9606 323 78 41 59.5 27.5 6517 27.5
1926 4 20 9607 324 80 41 60.5 28.5 6545.5 28.5
1926 4 21 9608 325 80 40 60 28 6573.5 28
1926 4 22 9609 326 80 40 60 28 6601.5 28
1926 4 23 9610 327 82 41 61.5 29.5 6631 29.5
1926 4 24 9611 328 80 38 59 27 6658 27
1926 4 25 9612 329 81 37 59 27 6685 27
1926 4 26 9613 330 86 43 64.5 32.5 6717.5 32.5
1926 4 27 9614 331 85 40 62.5 30.5 6748 30.5
1926 4 28 9615 332 85 42 63.5 31.5 6779.5 31.5
1926 4 29 9616 333 89 43 66 34 6813.5 34
1926 4 30 9617 334 81 45 63 31 6844.5 31
1926 5 1 9618 335 80 40 60 28 6872.5 28
1926 5 2 9619 336 82 41 61.5 29.5 6902 29.5
1926 5 3 9620 337 79 39 59 27 6929 27
1926 5 4 9621 338 77 39 58 26 6955 26
1926 5 5 9622 339 79 43 61 29 6984 29
1926 5 6 9623 340 79 42 60.5 28.5 7012.5 28.5
1926 5 7 9624 341 81 40 60.5 28.5 7041 28.5
1926 5 8 9625 342 86 42 64 32 7073 32
1926 5 9 9626 343 80 45 62.5 30.5 7103.5 30.5
1926 5 10 9627 344 84 44 64 32 7135.5 32
1926 5 11 9628 345 88 45 66.5 34.5 7170 34.5
1926 5 12 9629 346 89 44 66.5 34.5 7204.5 34.5
1926 5 13 9630 347 84 48 66 34 7238.5 34
1926 5 14 9631 348 80 43 61.5 29.5 7268 29.5
1926 5 15 9632 349 82 41 61.5 29.5 7297.5 29.5
1926 5 16 9633 350 87 43 65 33 7330.5 33
1926 5 17 9634 351 90 46 68 36 7366.5 36
1926 5 18 9635 352 91 46 68.5 36.5 7403 36.5
1926 5 19 9636 353 81 40 60.5 28.5 7431.5 28.5
1926 5 20 9637 354 76 38 57 25 7456.5 25
1926 5 21 9638 355 78 41 59.5 27.5 7484 27.5
1926 5 22 9639 356 85 42 63.5 31.5 7515.5 31.5
1926 5 23 9640 357 84 40 62 30 7545.5 30
1926 5 24 9641 358 81 43 62 30 7575.5 30
1926 5 25 9642 359 85 44 64.5 32.5 7608 32.5
1926 5 26 9643 360 81 44 62.5 30.5 7638.5 30.5
1926 5 27 9644 361 84 46 65 33 7671.5 33
1926 5 28 9645 362 81 40 60.5 28.5 7700 28.5
1926 5 29 9646 363 89 41 65 33 7733 33 1926
1926 5 30 9647 364 100 44 72 40 7773 40 Avg (n ) % values
1926 5 31 9648 365 99 44 71.5 39.5 7812.5 39.5 53.5 363 99.5
1926 6 1 9649 1 97 44 70.5 38.5 38.5 38.5
1926 6 2 9650 2 92 49 70.5 38.5 77 38.5
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1926 6 3 9651 3 89 41 65 33 110 33
1926 6 4 9652 4 100 45 72.5 40.5 150.5 40.5
1926 6 5 9653 5 102 45 73.5 41.5 192 41.5
1926 6 6 9654 6 98 49 73.5 41.5 233.5 41.5
1926 6 7 9655 7 96 50 73 41 274.5 41
1926 6 8 9656 8 98 51 74.5 42.5 317 42.5
1926 6 9 9657 9 97 49 73 41 358 41
1926 6 10 9658 10 99 55 77 45 403 45
1926 6 11 9659 11 90 50 70 38 441 38
1926 6 12 9660 12 91 51 71 39 480 39
1926 6 13 9661 13 95 48 71.5 39.5 519.5 39.5
1926 6 14 9662 14 99 53 76 44 563.5 44
1926 6 15 9663 15 98 55 76.5 44.5 608 44.5
1926 6 16 9664 16 99 59 79 47 655 47
1926 6 17 9665 17 102 54 78 46 701 46
1926 6 18 9666 18 98 53 75.5 43.5 744.5 43.5
1926 6 19 9667 19 99 57 78 46 790.5 46
1926 6 20 9668 20 99 59 79 47 837.5 47
1926 6 21 9669 21 97 49 73 41 878.5 41
1926 6 22 9670 22 99 52 75.5 43.5 922 43.5
1926 6 23 9671 23 101 55 78 46 968 46
1926 6 24 9672 24 100 54 77 45 1013 45
1926 6 25 9673 25 99 58 78.5 46.5 1059.5 46.5
1926 6 26 9674 26 101 58 79.5 47.5 1107 47.5
1926 6 27 9675 27 103 59 81 49 1156 49
1926 6 28 9676 28 107 60 83.5 51.5 1207.5 51.5
1926 6 29 9677 29 105 58 81.5 49.5 1257 49.5
1926 6 30 9678 30 101 63 82 50 1307 50
1926 7 1 9679 31 99 58 78.5 46.5 1353.5 46.5
1926 7 2 9680 32 104 57 80.5 48.5 1402 48.5
1926 7 3 9681 33 100 60 80 48 1450 48
1926 7 4 9682 34 98 59 78.5 46.5 1496.5 46.5
1926 7 5 9683 35 91 66 78.5 46.5 1543 46.5
1926 7 6 9684 36 93 59 76 44 1587 44
1926 7 7 9685 37 95 61 78 46 1633 46
1926 7 8 9686 38 99 62 80.5 48.5 1681.5 48.5
1926 7 9 9687 39 92 58 75 43 1724.5 43
1926 7 10 9688 40 90 59 74.5 42.5 1767 42.5
1926 7 11 9689 41 94 60 77 45 1812 45
1926 7 12 9690 42 96 62 79 47 1859 47
1926 7 13 9691 43 98 61 79.5 47.5 1906.5 47.5
1926 7 14 9692 44 100 64 82 50 1956.5 50
1926 7 15 9693 45 102 62 82 50 2006.5 50
1926 7 16 9694 46 101 59 80 48 2054.5 48
1926 7 17 9695 47 102 63 82.5 50.5 2105 50.5
1926 7 18 9696 48 102 67 84.5 52.5 2157.5 52.5
1926 7 19 9697 49 102 62 82 50 2207.5 50
1926 7 20 9698 50 96 65 80.5 48.5 2256 48.5
1926 7 21 9699 51 101 60 80.5 48.5 2304.5 48.5
1926 7 22 9700 52 100 62 81 49 2353.5 49
1926 7 23 9701 53 97 59 78 46 2399.5 46
1926 7 24 9702 54 99 60 79.5 47.5 2447 47.5
1926 7 25 9703 55 95 59 77 45 2492 45
1926 7 26 9704 56 98 58 78 46 2538 46
1926 7 27 9705 57 91 65 78 46 2584 46
1926 7 28 9706 58 88 57 72.5 40.5 2624.5 40.5
1926 7 29 9707 59 92 54 73 41 2665.5 41
1926 7 30 9708 60 94 52 73 41 2706.5 41
1926 7 31 9709 61 90 55 72.5 40.5 2747 40.5
1926 8 1 9710 62 101 58 79.5 47.5 2794.5 47.5
1926 8 2 9711 63 94 57 75.5 43.5 2838 43.5
1926 8 3 9712 64 99 51 75 43 2881 43
1926 8 4 9713 65 97 52 74.5 42.5 2923.5 42.5
1926 8 5 9714 66 99 60 79.5 47.5 2971 47.5
1926 8 6 9715 67 90 61 75.5 43.5 3014.5 43.5
1926 8 7 9716 68 95 58 76.5 44.5 3059 44.5
1926 8 8 9717 69 97 51 74 42 3101 42
1926 8 9 9718 70 100 53 76.5 44.5 3145.5 44.5
1926 8 10 9719 71 99 57 78 46 3191.5 46
1926 8 11 9720 72 91 50 70.5 38.5 3230 38.5
1926 8 12 9721 73 90 49 69.5 37.5 3267.5 37.5
1926 8 13 9722 74 92 49 70.5 38.5 3306 38.5
1926 8 14 9723 75 91 48 69.5 37.5 3343.5 37.5
1926 8 15 9724 76 88 47 67.5 35.5 3379 35.5
1926 8 16 9725 77 90 50 70 38 3417 38
1926 8 17 9726 78 92 54 73 41 3458 41
1926 8 18 9727 79 90 51 70.5 38.5 3496.5 38.5
1926 8 19 9728 80 90 49 69.5 37.5 3534 37.5
1926 8 20 9729 81 95 50 72.5 40.5 3574.5 40.5
1926 8 21 9730 82 94 49 71.5 39.5 3614 39.5
1926 8 22 9731 83 90 46 68 36 3650 36
1926 8 23 9732 84 93 50 71.5 39.5 3689.5 39.5
1926 8 24 9733 85 91 51 71 39 3728.5 39
1926 8 25 9734 86 96 53 74.5 42.5 3771 42.5
1926 8 26 9735 87 94 50 72 40 3811 40
1926 8 27 9736 88 95 54 74.5 42.5 3853.5 42.5
1926 8 28 9737 89 97 56 76.5 44.5 3898 44.5
1926 8 29 9738 90 94 55 74.5 42.5 3940.5 42.5
1926 8 30 9739 91 97 64 80.5 48.5 3989 48.5
1926 8 31 9740 92 95 66 80.5 48.5 4037.5 48.5
1926 9 1 9741 93 94 46 70 38 4075.5 38
1926 9 2 9742 94 89 45 67 35 4110.5 35
1926 9 3 9743 95 87 43 65 33 4143.5 33
1926 9 4 9744 96 89 36 62.5 30.5 4174 30.5
1926 9 5 9745 97 88 45 66.5 34.5 4208.5 34.5
1926 9 6 9746 98 80 38 59 27 4235.5 27
1926 9 7 9747 99 88 51 69.5 37.5 4273 37.5
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1926 9 8 9748 100 83 41 62 30 4303 30
1926 9 9 9749 101 84 46 65 33 4336 33
1926 9 10 9750 102 81 44 62.5 30.5 4366.5 30.5
1926 9 11 9751 103 76 43 59.5 27.5 4394 27.5
1926 9 12 9752 104 84 52 68 36 4430 36
1926 9 13 9753 105 82 46 64 32 4462 32
1926 9 14 9754 106 88 47 67.5 35.5 4497.5 35.5
1926 9 15 9755 107 82 46 64 32 4529.5 32
1926 9 16 9756 108 86 50 68 36 4565.5 36
1926 9 17 9757 109 84 47 65.5 33.5 4599 33.5
1926 9 18 9758 110 82 46 64 32 4631 32
1926 9 19 9759 111 83 45 64 32 4663 32
1926 9 20 9760 112 80 46 63 31 4694 31
1926 9 21 9761 113 81 ###M #####M 0 4694 missing
1926 9 22 9762 114 80 32 56 24 4718 24
1926 9 23 9763 115 80 39 59.5 27.5 4745.5 27.5
1926 9 24 9764 116 78 35 56.5 24.5 4770 24.5
1926 9 25 9765 117 79 31 55 23 4793 23
1926 9 26 9766 118 80 33 56.5 24.5 4817.5 24.5
1926 9 27 9767 119 84 40 62 30 4847.5 30
1926 9 28 9768 120 81 41 61 29 4876.5 29
1926 9 29 9769 121 80 38 59 27 4903.5 27
1926 9 30 9770 122 73 41 57 25 4928.5 25
1926 10 1 9771 123 77 38 57.5 25.5 4954 25.5
1926 10 2 9772 124 78 36 57 25 4979 25
1926 10 3 9773 125 72 33 52.5 20.5 4999.5 20.5
1926 10 4 9774 126 68 31 49.5 17.5 5017 17.5
1926 10 5 9775 127 69 28 48.5 16.5 5033.5 16.5
1926 10 6 9776 128 67 29 48 16 5049.5 16
1926 10 7 9777 129 72 30 51 19 5068.5 19
1926 10 8 9778 130 70 46 58 26 5094.5 26
1926 10 9 9779 131 74 36 55 23 5117.5 23
1926 10 10 9780 132 74 35 54.5 22.5 5140 22.5
1926 10 11 9781 133 75 35 55 23 5163 23
1926 10 12 9782 134 72 33 52.5 20.5 5183.5 20.5
1926 10 13 9783 135 73 33 53 21 5204.5 21
1926 10 14 9784 136 72 32 52 20 5224.5 20
1926 10 15 9785 137 70 31 50.5 18.5 5243 18.5
1926 10 16 9786 138 70 31 50.5 18.5 5261.5 18.5
1926 10 17 9787 139 75 31 53 21 5282.5 21
1926 10 18 9788 140 74 30 52 20 5302.5 20
1926 10 19 9789 141 74 31 52.5 20.5 5323 20.5
1926 10 20 9790 142 73 31 52 20 5343 20
1926 10 21 9791 143 78 33 55.5 23.5 5366.5 23.5
1926 10 22 9792 144 74 31 52.5 20.5 5387 20.5
1926 10 23 9793 145 68 34 51 19 5406 19
1926 10 24 9794 146 69 35 52 20 5426 20
1926 10 25 9795 147 70 31 50.5 18.5 5444.5 18.5
1926 10 26 9796 148 71 33 52 20 5464.5 20
1926 10 27 9797 149 70 30 50 18 5482.5 18
1926 10 28 9798 150 78 31 54.5 22.5 5505 22.5
1926 10 29 9799 151 71 18 44.5 12.5 5517.5 12.5
1926 10 30 9800 152 69 19 44 12 5529.5 12
1926 10 31 9801 153 70 15 42.5 10.5 5540 10.5
1926 11 1 9802 154 70 29 49.5 17.5 5557.5 17.5
1926 11 2 9803 155 71 28 49.5 17.5 5575 17.5
1926 11 3 9804 156 68 19 43.5 11.5 5586.5 11.5
1926 11 4 9805 157 69 20 44.5 12.5 5599 12.5
1926 11 5 9806 158 72 27 49.5 17.5 5616.5 17.5
1926 11 6 9807 159 80 29 54.5 22.5 5639 22.5
1926 11 7 9808 160 76 20 48 16 5655 16
1926 11 8 9809 161 72 25 48.5 16.5 5671.5 16.5
1926 11 9 9810 162 73 21 47 15 5686.5 15
1926 11 10 9811 163 68 24 46 14 5700.5 14
1926 11 11 9812 164 68 19 43.5 11.5 5712 11.5
1926 11 12 9813 165 66 17 41.5 9.5 5721.5 9.5
1926 11 13 9814 166 69 12 40.5 8.5 5730 8.5
1926 11 14 9815 167 66 13 39.5 7.5 5737.5 7.5
1926 11 15 9816 168 68 12 40 8 5745.5 8
1926 11 16 9817 169 65 11 38 6 5751.5 6
1926 11 17 9818 170 68 9 38.5 6.5 5758 6.5
1926 11 18 9819 171 70 11 40.5 8.5 5766.5 8.5
1926 11 19 9820 172 69 13 41 9 5775.5 9
1926 11 20 9821 173 62 13 37.5 5.5 5781 5.5
1926 11 21 9822 174 65 14 39.5 7.5 5788.5 7.5
1926 11 22 9823 175 63 16 39.5 7.5 5796 7.5
1926 11 23 9824 176 60 18 39 7 5803 7
1926 11 24 9825 177 59 18 38.5 6.5 5809.5 6.5
1926 11 25 9826 178 61 26 43.5 11.5 5821 11.5
1926 11 26 9827 179 66 30 48 16 5837 16
1926 11 27 9828 180 62 41 51.5 19.5 5856.5 19.5
1926 11 28 9829 181 64 37 50.5 18.5 5875 18.5
1926 11 29 9830 182 69 35 52 20 5895 20
1926 11 30 9831 183 69 33 51 19 5914 19
1926 12 1 9832 184 67 14 40.5 8.5 5922.5 8.5
1926 12 2 9833 185 69 32 50.5 18.5 5941 18.5
1926 12 3 9834 186 66 25 45.5 13.5 5954.5 13.5
1926 12 4 9835 187 62 38 50 18 5972.5 18
1926 12 5 9836 188 60 39 49.5 17.5 5990 17.5
1926 12 6 9837 189 57 40 48.5 16.5 6006.5 16.5
1926 12 7 9838 190 58 41 49.5 17.5 6024 17.5
1926 12 8 9839 191 54 40 47 15 6039 15
1926 12 9 9840 192 54 30 42 10 6049 10
1926 12 10 9841 193 58 21 39.5 7.5 6056.5 7.5
1926 12 11 9842 194 57 22 39.5 7.5 6064 7.5
1926 12 12 9843 195 42 26 34 2 6066 2
1926 12 13 9844 196 44 10 27 -5 6061 -5
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1926 12 14 9845 197 44 15 29.5 -2.5 6058.5 -2.5
1926 12 15 9846 198 36 4 20 -12 6046.5 -12
1926 12 16 9847 199 40 4 22 -10 6036.5 -10
1926 12 17 9848 200 42 5 23.5 -8.5 6028 -8.5
1926 12 18 9849 201 40 19 29.5 -2.5 6025.5 -2.5
1926 12 19 9850 202 43 14 28.5 -3.5 6022 -3.5
1926 12 20 9851 203 47 8 27.5 -4.5 6017.5 -4.5
1926 12 21 9852 204 43 6 24.5 -7.5 6010 -7.5
1926 12 22 9853 205 46 16 31 -1 6009 -1
1926 12 23 9854 206 54 -4 25 -7 6002 -7
1926 12 24 9855 207 30 -8 11 -21 5981 -21
1926 12 25 9856 208 32 -6 13 -19 5962 -19
1926 12 26 9857 209 25 5 15 -17 5945 -17
1926 12 27 9858 210 27 -9 9 -23 5922 -23
1926 12 28 9859 211 33 -6 13.5 -18.5 5903.5 -18.5
1926 12 29 9860 212 30 -10 10 -22 5881.5 -22
1926 12 30 9861 213 35 -5 15 -17 5864.5 -17
1926 12 31 9862 214 38 -3 17.5 -14.5 5850 -14.5
1927 1 1 9863 215 36 -2 17 -15 5835 -15
1927 1 2 9864 216 38 -1 18.5 -13.5 5821.5 -13.5
1927 1 3 9865 217 40 3 21.5 -10.5 5811 -10.5
1927 1 4 9866 218 38 3 20.5 -11.5 5799.5 -11.5
1927 1 5 9867 219 41 10 25.5 -6.5 5793 -6.5
1927 1 6 9868 220 41 16 28.5 -3.5 5789.5 -3.5
1927 1 7 9869 221 43 14 28.5 -3.5 5786 -3.5
1927 1 8 9870 222 45 12 28.5 -3.5 5782.5 -3.5
1927 1 9 9871 223 46 11 28.5 -3.5 5779 -3.5
1927 1 10 9872 224 50 16 33 1 5780 1
1927 1 11 9873 225 48 18 33 1 5781 1
1927 1 12 9874 226 54 15 34.5 2.5 5783.5 2.5
1927 1 13 9875 227 55 17 36 4 5787.5 4
1927 1 14 9876 228 53 15 34 2 5789.5 2
1927 1 15 9877 229 48 18 33 1 5790.5 1
1927 1 16 9878 230 49 16 32.5 0.5 5791 0.5
1927 1 17 9879 231 51 18 34.5 2.5 5793.5 2.5
1927 1 18 9880 232 51 15 33 1 5794.5 1
1927 1 19 9881 233 50 14 32 0 5794.5 0
1927 1 20 9882 234 58 31 44.5 12.5 5807 12.5
1927 1 21 9883 235 50 38 44 12 5819 12
1927 1 22 9884 236 45 30 37.5 5.5 5824.5 5.5
1927 1 23 9885 237 41 12 26.5 -5.5 5819 -5.5
1927 1 24 9886 238 34 11 22.5 -9.5 5809.5 -9.5
1927 1 25 9887 239 41 24 32.5 0.5 5810 0.5
1927 1 26 9888 240 40 14 27 -5 5805 -5
1927 1 27 9889 241 42 20 31 -1 5804 -1
1927 1 28 9890 242 51 12 31.5 -0.5 5803.5 -0.5
1927 1 29 9891 243 50 23 36.5 4.5 5808 4.5
1927 1 30 9892 244 43 18 30.5 -1.5 5806.5 -1.5
1927 1 31 9893 245 44 21 32.5 0.5 5807 0.5
1927 2 1 9894 246 50 12 31 -1 5806 -1
1927 2 2 9895 247 42 12 27 -5 5801 -5
1927 2 3 9896 248 47 20 33.5 1.5 5802.5 1.5
1927 2 4 9897 249 48 15 31.5 -0.5 5802 -0.5
1927 2 5 9898 250 50 22 36 4 5806 4
1927 2 6 9899 251 54 21 37.5 5.5 5811.5 5.5
1927 2 7 9900 252 49 18 33.5 1.5 5813 1.5
1927 2 8 9901 253 45 19 32 0 5813 0
1927 2 9 9902 254 43 8 25.5 -6.5 5806.5 -6.5
1927 2 10 9903 255 44 11 27.5 -4.5 5802 -4.5
1927 2 11 9904 256 44 9 26.5 -5.5 5796.5 -5.5
1927 2 12 9905 257 50 22 36 4 5800.5 4
1927 2 13 9906 258 51 24 37.5 5.5 5806 5.5
1927 2 14 9907 259 50 34 42 10 5816 10
1927 2 15 9908 260 51 35 43 11 5827 11
1927 2 16 9909 261 55 35 45 13 5840 13
1927 2 17 9910 262 50 34 42 10 5850 10
1927 2 18 9911 263 52 34 43 11 5861 11
1927 2 19 9912 264 54 38 46 14 5875 14
1927 2 20 9913 265 55 27 41 9 5884 9
1927 2 21 9914 266 54 34 44 12 5896 12
1927 2 22 9915 267 58 30 44 12 5908 12
1927 2 23 9916 268 60 20 40 8 5916 8
1927 2 24 9917 269 66 31 48.5 16.5 5932.5 16.5
1927 2 25 9918 270 67 35 51 19 5951.5 19
1927 2 26 9919 271 70 34 52 20 5971.5 20
1927 2 27 9920 272 57 35 46 14 5985.5 14
1927 2 28 9921 273 54 32 43 11 5996.5 11
1927 3 1 9922 274 59 33 46 14 6010.5 14
1927 3 2 9923 275 60 33 46.5 14.5 6025 14.5
1927 3 3 9924 276 60 38 49 17 6042 17
1927 3 4 9925 277 59 37 48 16 6058 16
1927 3 5 9926 278 64 35 49.5 17.5 6075.5 17.5
1927 3 6 9927 279 66 37 51.5 19.5 6095 19.5
1927 3 7 9928 280 61 32 46.5 14.5 6109.5 14.5
1927 3 8 9929 281 60 30 45 13 6122.5 13
1927 3 9 9930 282 59 28 43.5 11.5 6134 11.5
1927 3 10 9931 283 54 27 40.5 8.5 6142.5 8.5
1927 3 11 9932 284 51 28 39.5 7.5 6150 7.5
1927 3 12 9933 285 49 30 39.5 7.5 6157.5 7.5
1927 3 13 9934 286 59 21 40 8 6165.5 8
1927 3 14 9935 287 58 28 43 11 6176.5 11
1927 3 15 9936 288 64 30 47 15 6191.5 15
1927 3 16 9937 289 70 29 49.5 17.5 6209 17.5
1927 3 17 9938 290 65 28 46.5 14.5 6223.5 14.5
1927 3 18 9939 291 69 31 50 18 6241.5 18
1927 3 19 9940 292 58 22 40 8 6249.5 8
1927 3 20 9941 293 56 19 37.5 5.5 6255 5.5
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1927 3 21 9942 294 60 23 41.5 9.5 6264.5 9.5
1927 3 22 9943 295 60 31 45.5 13.5 6278 13.5
1927 3 23 9944 296 68 30 49 17 6295 17
1927 3 24 9945 297 73 34 53.5 21.5 6316.5 21.5
1927 3 25 9946 298 81 36 58.5 26.5 6343 26.5
1927 3 26 9947 299 80 36 58 26 6369 26
1927 3 27 9948 300 82 41 61.5 29.5 6398.5 29.5
1927 3 28 9949 301 78 36 57 25 6423.5 25
1927 3 29 9950 302 78 35 56.5 24.5 6448 24.5
1927 3 30 9951 303 75 37 56 24 6472 24
1927 3 31 9952 304 79 38 58.5 26.5 6498.5 26.5
1927 4 1 9953 305 75 31 53 21 6519.5 21
1927 4 2 9954 306 71 29 50 18 6537.5 18
1927 4 3 9955 307 78 36 57 25 6562.5 25
1927 4 4 9956 308 80 39 59.5 27.5 6590 27.5
1927 4 5 9957 309 73 38 55.5 23.5 6613.5 23.5
1927 4 6 9958 310 71 37 54 22 6635.5 22
1927 4 7 9959 311 76 44 60 28 6663.5 28
1927 4 8 9960 312 75 43 59 27 6690.5 27
1927 4 9 9961 313 76 39 57.5 25.5 6716 25.5
1927 4 10 9962 314 78 37 57.5 25.5 6741.5 25.5
1927 4 11 9963 315 75 34 54.5 22.5 6764 22.5
1927 4 12 9964 316 80 35 57.5 25.5 6789.5 25.5
1927 4 13 9965 317 79 31 55 23 6812.5 23
1927 4 14 9966 318 77 30 53.5 21.5 6834 21.5
1927 4 15 9967 319 75 29 52 20 6854 20
1927 4 16 9968 320 78 31 54.5 22.5 6876.5 22.5
1927 4 17 9969 321 78 22 50 18 6894.5 18
1927 4 18 9970 322 77 29 53 21 6915.5 21
1927 4 19 9971 323 74 29 51.5 19.5 6935 19.5
1927 4 20 9972 324 75 29 52 20 6955 20
1927 4 21 9973 325 73 16 44.5 12.5 6967.5 12.5
1927 4 22 9974 326 75 20 47.5 15.5 6983 15.5
1927 4 23 9975 327 79 31 55 23 7006 23
1927 4 24 9976 328 81 36 58.5 26.5 7032.5 26.5
1927 4 25 9977 329 92 38 65 33 7065.5 33
1927 4 26 9978 330 90 41 65.5 33.5 7099 33.5
1927 4 27 9979 331 90 41 65.5 33.5 7132.5 33.5
1927 4 28 9980 332 88 42 65 33 7165.5 33
1927 4 29 9981 333 87 40 63.5 31.5 7197 31.5
1927 4 30 9982 334 89 44 66.5 34.5 7231.5 34.5
1927 5 1 9983 335 81 38 59.5 27.5 7259 27.5
1927 5 2 9984 336 83 38 60.5 28.5 7287.5 28.5
1927 5 3 9985 337 88 41 64.5 32.5 7320 32.5
1927 5 4 9986 338 94 47 70.5 38.5 7358.5 38.5
1927 5 5 9987 339 83 37 60 28 7386.5 28
1927 5 6 9988 340 84 36 60 28 7414.5 28
1927 5 7 9989 341 81 41 61 29 7443.5 29
1927 5 8 9990 342 80 38 59 27 7470.5 27
1927 5 9 9991 343 74 32 53 21 7491.5 21
1927 5 10 9992 344 73 30 51.5 19.5 7511 19.5
1927 5 11 9993 345 81 35 58 26 7537 26
1927 5 12 9994 346 87 37 62 30 7567 30
1927 5 13 9995 347 90 39 64.5 32.5 7599.5 32.5
1927 5 14 9996 348 91 44 67.5 35.5 7635 35.5
1927 5 15 9997 349 95 48 71.5 39.5 7674.5 39.5
1927 5 16 9998 350 94 49 71.5 39.5 7714 39.5
1927 5 17 9999 351 96 47 71.5 39.5 7753.5 39.5
1927 5 18 10000 352 99 49 74 42 7795.5 42
1927 5 19 10001 353 90 48 69 37 7832.5 37
1927 5 20 10002 354 89 47 68 36 7868.5 36
1927 5 21 10003 355 88 45 66.5 34.5 7903 34.5
1927 5 22 10004 356 87 40 63.5 31.5 7934.5 31.5
1927 5 23 10005 357 85 41 63 31 7965.5 31
1927 5 24 10006 358 88 37 62.5 30.5 7996 30.5
1927 5 25 10007 359 80 33 56.5 24.5 8020.5 24.5
1927 5 26 10008 360 76 31 53.5 21.5 8042 21.5
1927 5 27 10009 361 80 35 57.5 25.5 8067.5 25.5
1927 5 28 10010 362 81 38 59.5 27.5 8095 27.5
1927 5 29 10011 363 87 34 60.5 28.5 8123.5 28.5 1927
1927 5 30 10012 364 89 31 60 28 8151.5 28 Avg (n ) % values
1927 5 31 10013 365 94 41 67.5 35.5 8187 35.5 54.5 364 99.7
1927 6 1 10014 1 91 43 67 35 35 35
1927 6 2 10015 2 92 40 66 34 69 34
1927 6 3 10016 3 90 40 65 33 102 33
1927 6 4 10017 4 94 43 68.5 36.5 138.5 36.5
1927 6 5 10018 5 91 41 66 34 172.5 34
1927 6 6 10019 6 90 44 67 35 207.5 35
1927 6 7 10020 7 90 45 67.5 35.5 243 35.5
1927 6 8 10021 8 88 41 64.5 32.5 275.5 32.5
1927 6 9 10022 9 92 47 69.5 37.5 313 37.5
1927 6 10 10023 10 91 48 69.5 37.5 350.5 37.5
1927 6 11 10024 11 93 47 70 38 388.5 38
1927 6 12 10025 12 89 42 65.5 33.5 422 33.5
1927 6 13 10026 13 88 44 66 34 456 34
1927 6 14 10027 14 87 43 65 33 489 33
1927 6 15 10028 15 90 47 68.5 36.5 525.5 36.5
1927 6 16 10029 16 95 49 72 40 565.5 40
1927 6 17 10030 17 93 55 74 42 607.5 42
1927 6 18 10031 18 96 59 77.5 45.5 653 45.5
1927 6 19 10032 19 100 52 76 44 697 44
1927 6 20 10033 20 101 62 81.5 49.5 746.5 49.5
1927 6 21 10034 21 99 55 77 45 791.5 45
1927 6 22 10035 22 103 64 83.5 51.5 843 51.5
1927 6 23 10036 23 100 61 80.5 48.5 891.5 48.5
1927 6 24 10037 24 107 68 87.5 55.5 947 55.5
1927 6 25 10038 25 104 61 82.5 50.5 997.5 50.5
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1927 6 26 10039 26 102 61 81.5 49.5 1047 49.5
1927 6 27 10040 27 105 60 82.5 50.5 1097.5 50.5
1927 6 28 10041 28 101 64 82.5 50.5 1148 50.5
1927 6 29 10042 29 97 60 78.5 46.5 1194.5 46.5
1927 6 30 10043 30 99 54 76.5 44.5 1239 44.5
1927 7 1 10044 31 102 57 79.5 47.5 1286.5 47.5
1927 7 2 10045 32 97 59 78 46 1332.5 46
1927 7 3 10046 33 92 54 73 41 1373.5 41
1927 7 4 10047 34 91 58 74.5 42.5 1416 42.5
1927 7 5 10048 35 100 58 79 47 1463 47
1927 7 6 10049 36 102 59 80.5 48.5 1511.5 48.5
1927 7 7 10050 37 104 57 80.5 48.5 1560 48.5
1927 7 8 10051 38 102 58 80 48 1608 48
1927 7 9 10052 39 100 57 78.5 46.5 1654.5 46.5
1927 7 10 10053 40 101 55 78 46 1700.5 46
1927 7 11 10054 41 98 51 74.5 42.5 1743 42.5
1927 7 12 10055 42 99 55 77 45 1788 45
1927 7 13 10056 43 102 57 79.5 47.5 1835.5 47.5
1927 7 14 10057 44 103 58 80.5 48.5 1884 48.5
1927 7 15 10058 45 105 59 82 50 1934 50
1927 7 16 10059 46 107 64 85.5 53.5 1987.5 53.5
1927 7 17 10060 47 105 65 85 53 2040.5 53
1927 7 18 10061 48 100 65 82.5 50.5 2091 50.5
1927 7 19 10062 49 95 67 81 49 2140 49
1927 7 20 10063 50 99 61 80 48 2188 48
1927 7 21 10064 51 102 68 85 53 2241 53
1927 7 22 10065 52 111 68 89.5 57.5 2298.5 57.5
1927 7 23 10066 53 107 64 85.5 53.5 2352 53.5
1927 7 24 10067 54 98 67 82.5 50.5 2402.5 50.5
1927 7 25 10068 55 97 69 83 51 2453.5 51
1927 7 26 10069 56 100 61 80.5 48.5 2502 48.5
1927 7 27 10070 57 103 62 82.5 50.5 2552.5 50.5
1927 7 28 10071 58 100 57 78.5 46.5 2599 46.5
1927 7 29 10072 59 107 60 83.5 51.5 2650.5 51.5
1927 7 30 10073 60 102 59 80.5 48.5 2699 48.5
1927 7 31 10074 61 101 58 79.5 47.5 2746.5 47.5
1927 8 1 10075 62 100 58 79 47 2793.5 47
1927 8 2 10076 63 101 57 79 47 2840.5 47
1927 8 3 10077 64 98 59 78.5 46.5 2887 46.5
1927 8 4 10078 65 97 53 75 43 2930 43
1927 8 5 10079 66 98 53 75.5 43.5 2973.5 43.5
1927 8 6 10080 67 96 51 73.5 41.5 3015 41.5
1927 8 7 10081 68 98 52 75 43 3058 43
1927 8 8 10082 69 99 54 76.5 44.5 3102.5 44.5
1927 8 9 10083 70 97 52 74.5 42.5 3145 42.5
1927 8 10 10084 71 97 51 74 42 3187 42
1927 8 11 10085 72 99 54 76.5 44.5 3231.5 44.5
1927 8 12 10086 73 99 55 77 45 3276.5 45
1927 8 13 10087 74 92 50 71 39 3315.5 39
1927 8 14 10088 75 93 52 72.5 40.5 3356 40.5
1927 8 15 10089 76 94 56 75 43 3399 43
1927 8 16 10090 77 95 50 72.5 40.5 3439.5 40.5
1927 8 17 10091 78 92 54 73 41 3480.5 41
1927 8 18 10092 79 90 51 70.5 38.5 3519 38.5
1927 8 19 10093 80 90 50 70 38 3557 38
1927 8 20 10094 81 91 53 72 40 3597 40
1927 8 21 10095 82 89 53 71 39 3636 39
1927 8 22 10096 83 90 56 73 41 3677 41
1927 8 23 10097 84 91 55 73 41 3718 41
1927 8 24 10098 85 94 52 73 41 3759 41
1927 8 25 10099 86 90 50 70 38 3797 38
1927 8 26 10100 87 89 54 71.5 39.5 3836.5 39.5
1927 8 27 10101 88 85 51 68 36 3872.5 36
1927 8 28 10102 89 87 50 68.5 36.5 3909 36.5
1927 8 29 10103 90 89 53 71 39 3948 39
1927 8 30 10104 91 94 52 73 41 3989 41
1927 8 31 10105 92 91 50 70.5 38.5 4027.5 38.5
1927 9 1 10106 93 95 48 71.5 39.5 4067 39.5
1927 9 2 10107 94 92 47 69.5 37.5 4104.5 37.5
1927 9 3 10108 95 87 45 66 34 4138.5 34
1927 9 4 10109 96 87 45 66 34 4172.5 34
1927 9 5 10110 97 80 46 63 31 4203.5 31
1927 9 6 10111 98 81 48 64.5 32.5 4236 32.5
1927 9 7 10112 99 80 45 62.5 30.5 4266.5 30.5
1927 9 8 10113 100 80 42 61 29 4295.5 29
1927 9 9 10114 101 79 40 59.5 27.5 4323 27.5
1927 9 10 10115 102 80 46 63 31 4354 31
1927 9 11 10116 103 84 51 67.5 35.5 4389.5 35.5
1927 9 12 10117 104 76 54 65 33 4422.5 33
1927 9 13 10118 105 77 50 63.5 31.5 4454 31.5
1927 9 14 10119 106 78 45 61.5 29.5 4483.5 29.5
1927 9 15 10120 107 80 44 62 30 4513.5 30
1927 9 16 10121 108 74 35 54.5 22.5 4536 22.5
1927 9 17 10122 109 83 41 62 30 4566 30
1927 9 18 10123 110 81 44 62.5 30.5 4596.5 30.5
1927 9 19 10124 111 81 45 63 31 4627.5 31
1927 9 20 10125 112 91 43 67 35 4662.5 35
1927 9 21 10126 113 88 41 64.5 32.5 4695 32.5
1927 9 22 10127 114 79 40 59.5 27.5 4722.5 27.5
1927 9 23 10128 115 79 43 61 29 4751.5 29
1927 9 24 10129 116 81 42 61.5 29.5 4781 29.5
1927 9 25 10130 117 78 40 59 27 4808 27
1927 9 26 10131 118 72 40 56 24 4832 24
1927 9 27 10132 119 77 43 60 28 4860 28
1927 9 28 10133 120 80 41 60.5 28.5 4888.5 28.5
1927 9 29 10134 121 80 39 59.5 27.5 4916 27.5
1927 9 30 10135 122 80 38 59 27 4943 27
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1927 10 1 10136 123 74 29 51.5 19.5 4962.5 19.5
1927 10 2 10137 124 83 33 58 26 4988.5 26
1927 10 3 10138 125 79 32 55.5 23.5 5012 23.5
1927 10 4 10139 126 80 42 61 29 5041 29
1927 10 5 10140 127 79 46 62.5 30.5 5071.5 30.5
1927 10 6 10141 128 77 35 56 24 5095.5 24
1927 10 7 10142 129 71 27 49 17 5112.5 17
1927 10 8 10143 130 73 23 48 16 5128.5 16
1927 10 9 10144 131 80 24 52 20 5148.5 20
1927 10 10 10145 132 80 30 55 23 5171.5 23
1927 10 11 10146 133 79 35 57 25 5196.5 25
1927 10 12 10147 134 77 27 52 20 5216.5 20
1927 10 13 10148 135 80 29 54.5 22.5 5239 22.5
1927 10 14 10149 136 81 28 54.5 22.5 5261.5 22.5
1927 10 15 10150 137 77 24 50.5 18.5 5280 18.5
1927 10 16 10151 138 80 29 54.5 22.5 5302.5 22.5
1927 10 17 10152 139 83 30 56.5 24.5 5327 24.5
1927 10 18 10153 140 81 29 55 23 5350 23
1927 10 19 10154 141 78 31 54.5 22.5 5372.5 22.5
1927 10 20 10155 142 84 35 59.5 27.5 5400 27.5
1927 10 21 10156 143 81 36 58.5 26.5 5426.5 26.5
1927 10 22 10157 144 80 33 56.5 24.5 5451 24.5
1927 10 23 10158 145 78 30 54 22 5473 22
1927 10 24 10159 146 74 28 51 19 5492 19
1927 10 25 10160 147 78 30 54 22 5514 22
1927 10 26 10161 148 75 36 55.5 23.5 5537.5 23.5
1927 10 27 10162 149 76 31 53.5 21.5 5559 21.5
1927 10 28 10163 150 76 33 54.5 22.5 5581.5 22.5
1927 10 29 10164 151 79 32 55.5 23.5 5605 23.5
1927 10 30 10165 152 75 30 52.5 20.5 5625.5 20.5
1927 10 31 10166 153 70 31 50.5 18.5 5644 18.5
1927 11 1 10167 154 76 31 53.5 21.5 5665.5 21.5
1927 11 2 10168 155 77 29 53 21 5686.5 21
1927 11 3 10169 156 74 28 51 19 5705.5 19
1927 11 4 10170 157 75 29 52 20 5725.5 20
1927 11 5 10171 158 75 27 51 19 5744.5 19
1927 11 6 10172 159 73 29 51 19 5763.5 19
1927 11 7 10173 160 70 31 50.5 18.5 5782 18.5
1927 11 8 10174 161 69 28 48.5 16.5 5798.5 16.5
1927 11 9 10175 162 71 27 49 17 5815.5 17
1927 11 10 10176 163 68 28 48 16 5831.5 16
1927 11 11 10177 164 67 23 45 13 5844.5 13
1927 11 12 10178 165 69 27 48 16 5860.5 16
1927 11 13 10179 166 69 28 48.5 16.5 5877 16.5
1927 11 14 10180 167 67 27 47 15 5892 15
1927 11 15 10181 168 72 30 51 19 5911 19
1927 11 16 10182 169 70 29 49.5 17.5 5928.5 17.5
1927 11 17 10183 170 71 24 47.5 15.5 5944 15.5
1927 11 18 10184 171 70 22 46 14 5958 14
1927 11 19 10185 172 69 22 45.5 13.5 5971.5 13.5
1927 11 20 10186 173 68 22 45 13 5984.5 13
1927 11 21 10187 174 70 21 45.5 13.5 5998 13.5
1927 11 22 10188 175 66 18 42 10 6008 10
1927 11 23 10189 176 67 16 41.5 9.5 6017.5 9.5
1927 11 24 10190 177 68 12 40 8 6025.5 8
1927 11 25 10191 178 65 13 39 7 6032.5 7
1927 11 26 10192 179 66 17 41.5 9.5 6042 9.5
1927 11 27 10193 180 66 19 42.5 10.5 6052.5 10.5
1927 11 28 10194 181 64 16 40 8 6060.5 8
1927 11 29 10195 182 68 19 43.5 11.5 6072 11.5
1927 11 30 10196 183 66 17 41.5 9.5 6081.5 9.5
1927 12 1 10197 184 63 17 40 8 6089.5 8
1927 12 2 10198 185 62 16 39 7 6096.5 7
1927 12 3 10199 186 60 13 36.5 4.5 6101 4.5
1927 12 4 10200 187 59 15 37 5 6106 5
1927 12 5 10201 188 54 10 32 0 6106 0
1927 12 6 10202 189 50 12 31 -1 6105 -1
1927 12 7 10203 190 51 5 28 -4 6101 -4
1927 12 8 10204 191 43 2 22.5 -9.5 6091.5 -9.5
1927 12 9 10205 192 51 11 31 -1 6090.5 -1
1927 12 10 10206 193 53 14 33.5 1.5 6092 1.5
1927 12 11 10207 194 43 29 36 4 6096 4
1927 12 12 10208 195 42 21 31.5 -0.5 6095.5 -0.5
1927 12 13 10209 196 40 16 28 -4 6091.5 -4
1927 12 14 10210 197 45 19 32 0 6091.5 0
1927 12 15 10211 198 44 5 24.5 -7.5 6084 -7.5
1927 12 16 10212 199 45 6 25.5 -6.5 6077.5 -6.5
1927 12 17 10213 200 41 5 23 -9 6068.5 -9
1927 12 18 10214 201 39 0 19.5 -12.5 6056 -12.5
1927 12 19 10215 202 39 1 20 -12 6044 -12
1927 12 20 10216 203 40 -2 19 -13 6031 -13
1927 12 21 10217 204 42 9 25.5 -6.5 6024.5 -6.5
1927 12 22 10218 205 39 14 26.5 -5.5 6019 -5.5
1927 12 23 10219 206 38 10 24 -8 6011 -8
1927 12 24 10220 207 38 16 27 -5 6006 -5
1927 12 25 10221 208 37 18 27.5 -4.5 6001.5 -4.5
1927 12 26 10222 209 42 12 27 -5 5996.5 -5
1927 12 27 10223 210 39 13 26 -6 5990.5 -6
1927 12 28 10224 211 50 14 32 0 5990.5 0
1927 12 29 10225 212 49 29 39 7 5997.5 7
1927 12 30 10226 213 38 19 28.5 -3.5 5994 -3.5
1927 12 31 10227 214 42 9 25.5 -6.5 5987.5 -6.5
1928 1 1 10228 215 44 12 28 -4 5983.5 -4
1928 1 2 10229 216 46 12 29 -3 5980.5 -3
1928 1 3 10230 217 52 14 33 1 5981.5 1
1928 1 4 10231 218 55 16 35.5 3.5 5985 3.5
1928 1 5 10232 219 54 14 34 2 5987 2
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1928 1 6 10233 220 48 19 33.5 1.5 5988.5 1.5
1928 1 7 10234 221 54 15 34.5 2.5 5991 2.5
1928 1 8 10235 222 50 9 29.5 -2.5 5988.5 -2.5
1928 1 9 10236 223 56 12 34 2 5990.5 2
1928 1 10 10237 224 51 10 30.5 -1.5 5989 -1.5
1928 1 11 10238 225 54 14 34 2 5991 2
1928 1 12 10239 226 61 19 40 8 5999 8
1928 1 13 10240 227 59 12 35.5 3.5 6002.5 3.5
1928 1 14 10241 228 64 27 45.5 13.5 6016 13.5
1928 1 15 10242 229 53 36 44.5 12.5 6028.5 12.5
1928 1 16 10243 230 50 19 34.5 2.5 6031 2.5
1928 1 17 10244 231 40 2 21 -11 6020 -11
1928 1 18 10245 232 43 1 22 -10 6010 -10
1928 1 19 10246 233 40 2 21 -11 5999 -11
1928 1 20 10247 234 43 2 22.5 -9.5 5989.5 -9.5
1928 1 21 10248 235 45 6 25.5 -6.5 5983 -6.5
1928 1 22 10249 236 40 4 22 -10 5973 -10
1928 1 23 10250 237 39 9 24 -8 5965 -8
1928 1 24 10251 238 45 14 29.5 -2.5 5962.5 -2.5
1928 1 25 10252 239 43 7 25 -7 5955.5 -7
1928 1 26 10253 240 44 7 25.5 -6.5 5949 -6.5
1928 1 27 10254 241 49 10 29.5 -2.5 5946.5 -2.5
1928 1 28 10255 242 47 8 27.5 -4.5 5942 -4.5
1928 1 29 10256 243 54 14 34 2 5944 2
1928 1 30 10257 244 60 15 37.5 5.5 5949.5 5.5
1928 1 31 10258 245 59 13 36 4 5953.5 4
1928 2 1 10259 246 56 13 34.5 2.5 5956 2.5
1928 2 2 10260 247 59 14 36.5 4.5 5960.5 4.5
1928 2 3 10261 248 50 19 34.5 2.5 5963 2.5
1928 2 4 10262 249 53 33 43 11 5974 11
1928 2 5 10263 250 60 32 46 14 5988 14
1928 2 6 10264 251 58 27 42.5 10.5 5998.5 10.5
1928 2 7 10265 252 59 22 40.5 8.5 6007 8.5
1928 2 8 10266 253 46 21 33.5 1.5 6008.5 1.5
1928 2 9 10267 254 50 23 36.5 4.5 6013 4.5
1928 2 10 10268 255 51 18 34.5 2.5 6015.5 2.5
1928 2 11 10269 256 54 24 39 7 6022.5 7
1928 2 12 10270 257 44 22 33 1 6023.5 1
1928 2 13 10271 258 44 15 29.5 -2.5 6021 -2.5
1928 2 14 10272 259 43 15 29 -3 6018 -3
1928 2 15 10273 260 44 21 32.5 0.5 6018.5 0.5
1928 2 16 10274 261 50 13 31.5 -0.5 6018 -0.5
1928 2 17 10275 262 51 14 32.5 0.5 6018.5 0.5
1928 2 18 10276 263 62 14 38 6 6024.5 6
1928 2 19 10277 264 62 15 38.5 6.5 6031 6.5
1928 2 20 10278 265 60 16 38 6 6037 6
1928 2 21 10279 266 64 17 40.5 8.5 6045.5 8.5
1928 2 22 10280 267 60 36 48 16 6061.5 16
1928 2 23 10281 268 60 18 39 7 6068.5 7
1928 2 24 10282 269 52 16 34 2 6070.5 2
1928 2 25 10283 270 49 22 35.5 3.5 6074 3.5
1928 2 26 10284 271 48 28 38 6 6080 6
1928 2 27 10285 272 58 19 38.5 6.5 6086.5 6.5
1928 2 28 10286 273 66 23 44.5 12.5 6099 12.5
1928 2 29 10287 274 64 24 44 12 6111 12
1928 3 1 10288 275 55 42 48.5 16.5 6127.5 16.5
1928 3 2 10289 276 56 35 45.5 13.5 6141 13.5
1928 3 3 10290 277 51 40 45.5 13.5 6154.5 13.5
1928 3 4 10291 278 60 40 50 18 6172.5 18
1928 3 5 10292 279 60 34 47 15 6187.5 15
1928 3 6 10293 280 61 33 47 15 6202.5 15
1928 3 7 10294 281 63 36 49.5 17.5 6220 17.5
1928 3 8 10295 282 64 41 52.5 20.5 6240.5 20.5
1928 3 9 10296 283 62 28 45 13 6253.5 13
1928 3 10 10297 284 63 33 48 16 6269.5 16
1928 3 11 10298 285 65 36 50.5 18.5 6288 18.5
1928 3 12 10299 286 68 41 54.5 22.5 6310.5 22.5
1928 3 13 10300 287 58 28 43 11 6321.5 11
1928 3 14 10301 288 53 37 45 13 6334.5 13
1928 3 15 10302 289 52 19 35.5 3.5 6338 3.5
1928 3 16 10303 290 58 24 41 9 6347 9
1928 3 17 10304 291 55 32 43.5 11.5 6358.5 11.5
1928 3 18 10305 292 68 29 48.5 16.5 6375 16.5
1928 3 19 10306 293 71 28 49.5 17.5 6392.5 17.5
1928 3 20 10307 294 72 30 51 19 6411.5 19
1928 3 21 10308 295 80 32 56 24 6435.5 24
1928 3 22 10309 296 78 33 55.5 23.5 6459 23.5
1928 3 23 10310 297 74 41 57.5 25.5 6484.5 25.5
1928 3 24 10311 298 75 31 53 21 6505.5 21
1928 3 25 10312 299 73 36 54.5 22.5 6528 22.5
1928 3 26 10313 300 70 40 55 23 6551 23
1928 3 27 10314 301 73 35 54 22 6573 22
1928 3 28 10315 302 68 34 51 19 6592 19
1928 3 29 10316 303 59 23 41 9 6601 9
1928 3 30 10317 304 59 24 41.5 9.5 6610.5 9.5
1928 3 31 10318 305 63 25 44 12 6622.5 12
1928 4 1 10319 306 71 44 57.5 25.5 6648 25.5
1928 4 2 10320 307 72 42 57 25 6673 25
1928 4 3 10321 308 66 45 55.5 23.5 6696.5 23.5
1928 4 4 10322 309 68 41 54.5 22.5 6719 22.5
1928 4 5 10323 310 71 29 50 18 6737 18
1928 4 6 10324 311 75 27 51 19 6756 19
1928 4 7 10325 312 74 28 51 19 6775 19
1928 4 8 10326 313 77 23 50 18 6793 18
1928 4 9 10327 314 79 16 47.5 15.5 6808.5 15.5
1928 4 10 10328 315 70 30 50 18 6826.5 18
1928 4 11 10329 316 80 33 56.5 24.5 6851 24.5
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1928 4 12 10330 317 79 39 59 27 6878 27
1928 4 13 10331 318 77 40 58.5 26.5 6904.5 26.5
1928 4 14 10332 319 78 36 57 25 6929.5 25
1928 4 15 10333 320 79 35 57 25 6954.5 25
1928 4 16 10334 321 80 40 60 28 6982.5 28
1928 4 17 10335 322 81 51 66 34 7016.5 34
1928 4 18 10336 323 76 41 58.5 26.5 7043 26.5
1928 4 19 10337 324 75 32 53.5 21.5 7064.5 21.5
1928 4 20 10338 325 74 30 52 20 7084.5 20
1928 4 21 10339 326 76 35 55.5 23.5 7108 23.5
1928 4 22 10340 327 75 37 56 24 7132 24
1928 4 23 10341 328 77 35 56 24 7156 24
1928 4 24 10342 329 80 40 60 28 7184 28
1928 4 25 10343 330 80 42 61 29 7213 29
1928 4 26 10344 331 82 40 61 29 7242 29
1928 4 27 10345 332 81 43 62 30 7272 30
1928 4 28 10346 333 88 46 67 35 7307 35
1928 4 29 10347 334 90 47 68.5 36.5 7343.5 36.5
1928 4 30 10348 335 93 52 72.5 40.5 7384 40.5
1928 5 1 10349 336 88 46 67 35 7419 35
1928 5 2 10350 337 84 50 67 35 7454 35
1928 5 3 10351 338 80 40 60 28 7482 28
1928 5 4 10352 339 78 33 55.5 23.5 7505.5 23.5
1928 5 5 10353 340 83 39 61 29 7534.5 29
1928 5 6 10354 341 88 40 64 32 7566.5 32
1928 5 7 10355 342 91 52 71.5 39.5 7606 39.5
1928 5 8 10356 343 85 46 65.5 33.5 7639.5 33.5
1928 5 9 10357 344 82 42 62 30 7669.5 30
1928 5 10 10358 345 80 45 62.5 30.5 7700 30.5
1928 5 11 10359 346 79 46 62.5 30.5 7730.5 30.5
1928 5 12 10360 347 80 48 64 32 7762.5 32
1928 5 13 10361 348 83 44 63.5 31.5 7794 31.5
1928 5 14 10362 349 86 41 63.5 31.5 7825.5 31.5
1928 5 15 10363 350 85 42 63.5 31.5 7857 31.5
1928 5 16 10364 351 87 45 66 34 7891 34
1928 5 17 10365 352 89 40 64.5 32.5 7923.5 32.5
1928 5 18 10366 353 81 51 66 34 7957.5 34
1928 5 19 10367 354 83 49 66 34 7991.5 34
1928 5 20 10368 355 88 48 68 36 8027.5 36
1928 5 21 10369 356 90 44 67 35 8062.5 35
1928 5 22 10370 357 90 40 65 33 8095.5 33
1928 5 23 10371 358 89 44 66.5 34.5 8130 34.5
1928 5 24 10372 359 87 48 67.5 35.5 8165.5 35.5
1928 5 25 10373 360 88 50 69 37 8202.5 37
1928 5 26 10374 361 85 55 70 38 8240.5 38
1928 5 27 10375 362 90 52 71 39 8279.5 39
1928 5 28 10376 363 97 53 75 43 8322.5 43
1928 5 29 10377 364 97 51 74 42 8364.5 42 1928
1928 5 30 10378 365 99 53 76 44 8408.5 44 Avg (n ) % values
1928 5 31 10379 366 95 49 72 40 8448.5 40 55.1 366 100.0
1928 6 1 10380 1 99 56 77.5 45.5 45.5 45.5
1928 6 2 10381 2 93 50 71.5 39.5 85 39.5
1928 6 3 10382 3 83 48 65.5 33.5 118.5 33.5
1928 6 4 10383 4 94 47 70.5 38.5 157 38.5
1928 6 5 10384 5 91 50 70.5 38.5 195.5 38.5
1928 6 6 10385 6 88 48 68 36 231.5 36
1928 6 7 10386 7 97 53 75 43 274.5 43
1928 6 8 10387 8 100 51 75.5 43.5 318 43.5
1928 6 9 10388 9 103 51 77 45 363 45
1928 6 10 10389 10 89 48 68.5 36.5 399.5 36.5
1928 6 11 10390 11 65 40 52.5 20.5 420 20.5
1928 6 12 10391 12 75 42 58.5 26.5 446.5 26.5
1928 6 13 10392 13 76 48 62 30 476.5 30
1928 6 14 10393 14 81 46 63.5 31.5 508 31.5
1928 6 15 10394 15 80 43 61.5 29.5 537.5 29.5
1928 6 16 10395 16 71 41 56 24 561.5 24
1928 6 17 10396 17 83 47 65 33 594.5 33
1928 6 18 10397 18 84 42 63 31 625.5 31
1928 6 19 10398 19 98 51 74.5 42.5 668 42.5
1928 6 20 10399 20 108 57 82.5 50.5 718.5 50.5
1928 6 21 10400 21 102 59 80.5 48.5 767 48.5
1928 6 22 10401 22 101 63 82 50 817 50
1928 6 23 10402 23 100 61 80.5 48.5 865.5 48.5
1928 6 24 10403 24 101 59 80 48 913.5 48
1928 6 25 10404 25 102 60 81 49 962.5 49
1928 6 26 10405 26 103 64 83.5 51.5 1014 51.5
1928 6 27 10406 27 102 62 82 50 1064 50
1928 6 28 10407 28 100 58 79 47 1111 47
1928 6 29 10408 29 100 60 80 48 1159 48
1928 6 30 10409 30 94 58 76 44 1203 44
1928 7 1 10410 31 94 51 72.5 40.5 1243.5 40.5
1928 7 2 10411 32 91 60 75.5 43.5 1287 43.5
1928 7 3 10412 33 98 60 79 47 1334 47
1928 7 4 10413 34 99 58 78.5 46.5 1380.5 46.5
1928 7 5 10414 35 90 59 74.5 42.5 1423 42.5
1928 7 6 10415 36 95 53 74 42 1465 42
1928 7 7 10416 37 99 50 74.5 42.5 1507.5 42.5
1928 7 8 10417 38 100 48 74 42 1549.5 42
1928 7 9 10418 39 101 46 73.5 41.5 1591 41.5
1928 7 10 10419 40 101 60 80.5 48.5 1639.5 48.5
1928 7 11 10420 41 102 64 83 51 1690.5 51
1928 7 12 10421 42 94 68 81 49 1739.5 49
1928 7 13 10422 43 96 62 79 47 1786.5 47
1928 7 14 10423 44 100 56 78 46 1832.5 46
1928 7 15 10424 45 101 56 78.5 46.5 1879 46.5
1928 7 16 10425 46 98 60 79 47 1926 47
1928 7 17 10426 47 99 61 80 48 1974 48


61 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1928 7 18 10427 48 101 59 80 48 2022 48
1928 7 19 10428 49 100 58 79 47 2069 47
1928 7 20 10429 50 95 59 77 45 2114 45
1928 7 21 10430 51 98 60 79 47 2161 47
1928 7 22 10431 52 99 60 79.5 47.5 2208.5 47.5
1928 7 23 10432 53 97 59 78 46 2254.5 46
1928 7 24 10433 54 101 57 79 47 2301.5 47
1928 7 25 10434 55 103 59 81 49 2350.5 49
1928 7 26 10435 56 103 61 82 50 2400.5 50
1928 7 27 10436 57 104 60 82 50 2450.5 50
1928 7 28 10437 58 100 63 81.5 49.5 2500 49.5
1928 7 29 10438 59 100 68 84 52 2552 52
1928 7 30 10439 60 101 66 83.5 51.5 2603.5 51.5
1928 7 31 10440 61 103 60 81.5 49.5 2653 49.5
1928 8 1 10441 62 101 61 81 49 2702 49
1928 8 2 10442 63 100 58 79 47 2749 47
1928 8 3 10443 64 98 60 79 47 2796 47
1928 8 4 10444 65 91 52 71.5 39.5 2835.5 39.5
1928 8 5 10445 66 93 53 73 41 2876.5 41
1928 8 6 10446 67 96 58 77 45 2921.5 45
1928 8 7 10447 68 95 57 76 44 2965.5 44
1928 8 8 10448 69 101 59 80 48 3013.5 48
1928 8 9 10449 70 98 59 78.5 46.5 3060 46.5
1928 8 10 10450 71 93 57 75 43 3103 43
1928 8 11 10451 72 96 58 77 45 3148 45
1928 8 12 10452 73 100 59 79.5 47.5 3195.5 47.5
1928 8 13 10453 74 102 61 81.5 49.5 3245 49.5
1928 8 14 10454 75 100 61 80.5 48.5 3293.5 48.5
1928 8 15 10455 76 99 59 79 47 3340.5 47
1928 8 16 10456 77 100 56 78 46 3386.5 46
1928 8 17 10457 78 101 50 75.5 43.5 3430 43.5
1928 8 18 10458 79 102 55 78.5 46.5 3476.5 46.5
1928 8 19 10459 80 97 53 75 43 3519.5 43
1928 8 20 10460 81 96 49 72.5 40.5 3560 40.5
1928 8 21 10461 82 97 51 74 42 3602 42
1928 8 22 10462 83 98 51 74.5 42.5 3644.5 42.5
1928 8 23 10463 84 96 49 72.5 40.5 3685 40.5
1928 8 24 10464 85 95 49 72 40 3725 40
1928 8 25 10465 86 86 44 65 33 3758 33
1928 8 26 10466 87 87 43 65 33 3791 33
1928 8 27 10467 88 85 46 65.5 33.5 3824.5 33.5
1928 8 28 10468 89 89 50 69.5 37.5 3862 37.5
1928 8 29 10469 90 91 50 70.5 38.5 3900.5 38.5
1928 8 30 10470 91 90 52 71 39 3939.5 39
1928 8 31 10471 92 90 50 70 38 3977.5 38
1928 9 1 10472 93 91 48 69.5 37.5 4015 37.5
1928 9 2 10473 94 91 47 69 37 4052 37
1928 9 3 10474 95 89 45 67 35 4087 35
1928 9 4 10475 96 90 49 69.5 37.5 4124.5 37.5
1928 9 5 10476 97 91 49 70 38 4162.5 38
1928 9 6 10477 98 88 48 68 36 4198.5 36
1928 9 7 10478 99 89 47 68 36 4234.5 36
1928 9 8 10479 100 86 46 66 34 4268.5 34
1928 9 9 10480 101 84 48 66 34 4302.5 34
1928 9 10 10481 102 86 49 67.5 35.5 4338 35.5
1928 9 11 10482 103 83 43 63 31 4369 31
1928 9 12 10483 104 81 41 61 29 4398 29
1928 9 13 10484 105 83 43 63 31 4429 31
1928 9 14 10485 106 81 40 60.5 28.5 4457.5 28.5
1928 9 15 10486 107 84 36 60 28 4485.5 28
1928 9 16 10487 108 88 34 61 29 4514.5 29
1928 9 17 10488 109 83 40 61.5 29.5 4544 29.5
1928 9 18 10489 110 85 43 64 32 4576 32
1928 9 19 10490 111 88 41 64.5 32.5 4608.5 32.5
1928 9 20 10491 112 87 42 64.5 32.5 4641 32.5
1928 9 21 10492 113 80 43 61.5 29.5 4670.5 29.5
1928 9 22 10493 114 83 45 64 32 4702.5 32
1928 9 23 10494 115 85 44 64.5 32.5 4735 32.5
1928 9 24 10495 116 81 42 61.5 29.5 4764.5 29.5
1928 9 25 10496 117 80 48 64 32 4796.5 32
1928 9 26 10497 118 86 44 65 33 4829.5 33
1928 9 27 10498 119 89 46 67.5 35.5 4865 35.5
1928 9 28 10499 120 87 49 68 36 4901 36
1928 9 29 10500 121 88 46 67 35 4936 35
1928 9 30 10501 122 90 43 66.5 34.5 4970.5 34.5
1928 10 1 10502 123 91 43 67 35 5005.5 35
1928 10 2 10503 124 88 33 60.5 28.5 5034 28.5
1928 10 3 10504 125 84 63 73.5 41.5 5075.5 41.5
1928 10 4 10505 126 78 39 58.5 26.5 5102 26.5
1928 10 5 10506 127 78 35 56.5 24.5 5126.5 24.5
1928 10 6 10507 128 79 34 56.5 24.5 5151 24.5
1928 10 7 10508 129 77 33 55 23 5174 23
1928 10 8 10509 130 80 36 58 26 5200 26
1928 10 9 10510 131 79 40 59.5 27.5 5227.5 27.5
1928 10 10 10511 132 81 38 59.5 27.5 5255 27.5
1928 10 11 10512 133 76 43 59.5 27.5 5282.5 27.5
1928 10 12 10513 134 79 40 59.5 27.5 5310 27.5
1928 10 13 10514 135 78 37 57.5 25.5 5335.5 25.5
1928 10 14 10515 136 69 38 53.5 21.5 5357 21.5
1928 10 15 10516 137 66 32 49 17 5374 17
1928 10 16 10517 138 69 35 52 20 5394 20
1928 10 17 10518 139 70 34 52 20 5414 20
1928 10 18 10519 140 68 33 50.5 18.5 5432.5 18.5
1928 10 19 10520 141 68 36 52 20 5452.5 20
1928 10 20 10521 142 65 38 51.5 19.5 5472 19.5
1928 10 21 10522 143 68 27 47.5 15.5 5487.5 15.5
1928 10 22 10523 144 69 29 49 17 5504.5 17
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1928 10 23 10524 145 77 36 56.5 24.5 5529 24.5
1928 10 24 10525 146 79 35 57 25 5554 25
1928 10 25 10526 147 81 39 60 28 5582 28
1928 10 26 10527 148 80 39 59.5 27.5 5609.5 27.5
1928 10 27 10528 149 77 33 55 23 5632.5 23
1928 10 28 10529 150 76 33 54.5 22.5 5655 22.5
1928 10 29 10530 151 70 38 54 22 5677 22
1928 10 30 10531 152 71 36 53.5 21.5 5698.5 21.5
1928 10 31 10532 153 63 44 53.5 21.5 5720 21.5
1928 11 1 10533 154 71 33 52 20 5740 20
1928 11 2 10534 155 70 30 50 18 5758 18
1928 11 3 10535 156 71 29 50 18 5776 18
1928 11 4 10536 157 65 23 44 12 5788 12
1928 11 5 10537 158 66 28 47 15 5803 15
1928 11 6 10538 159 73 29 51 19 5822 19
1928 11 7 10539 160 70 26 48 16 5838 16
1928 11 8 10540 161 68 26 47 15 5853 15
1928 11 9 10541 162 69 25 47 15 5868 15
1928 11 10 10542 163 67 24 45.5 13.5 5881.5 13.5
1928 11 11 10543 164 75 24 49.5 17.5 5899 17.5
1928 11 12 10544 165 73 23 48 16 5915 16
1928 11 13 10545 166 70 32 51 19 5934 19
1928 11 14 10546 167 67 28 47.5 15.5 5949.5 15.5
1928 11 15 10547 168 63 26 44.5 12.5 5962 12.5
1928 11 16 10548 169 60 29 44.5 12.5 5974.5 12.5
1928 11 17 10549 170 61 27 44 12 5986.5 12
1928 11 18 10550 171 66 23 44.5 12.5 5999 12.5
1928 11 19 10551 172 62 19 40.5 8.5 6007.5 8.5
1928 11 20 10552 173 63 28 45.5 13.5 6021 13.5
1928 11 21 10553 174 60 31 45.5 13.5 6034.5 13.5
1928 11 22 10554 175 59 30 44.5 12.5 6047 12.5
1928 11 23 10555 176 60 32 46 14 6061 14
1928 11 24 10556 177 64 36 50 18 6079 18
1928 11 25 10557 178 60 38 49 17 6096 17
1928 11 26 10558 179 58 33 45.5 13.5 6109.5 13.5
1928 11 27 10559 180 55 31 43 11 6120.5 11
1928 11 28 10560 181 55 31 43 11 6131.5 11
1928 11 29 10561 182 57 28 42.5 10.5 6142 10.5
1928 11 30 10562 183 54 27 40.5 8.5 6150.5 8.5
1928 12 1 10563 184 51 16 33.5 1.5 6152 1.5
1928 12 2 10564 185 50 16 33 1 6153 1
1928 12 3 10565 186 49 15 32 0 6153 0
1928 12 4 10566 187 49 13 31 -1 6152 -1
1928 12 5 10567 188 48 14 31 -1 6151 -1
1928 12 6 10568 189 49 14 31.5 -0.5 6150.5 -0.5
1928 12 7 10569 190 44 15 29.5 -2.5 6148 -2.5
1928 12 8 10570 191 48 11 29.5 -2.5 6145.5 -2.5
1928 12 9 10571 192 48 10 29 -3 6142.5 -3
1928 12 10 10572 193 48 9 28.5 -3.5 6139 -3.5
1928 12 11 10573 194 41 20 30.5 -1.5 6137.5 -1.5
1928 12 12 10574 195 46 17 31.5 -0.5 6137 -0.5
1928 12 13 10575 196 44 18 31 -1 6136 -1
1928 12 14 10576 197 47 16 31.5 -0.5 6135.5 -0.5
1928 12 15 10577 198 43 15 29 -3 6132.5 -3
1928 12 16 10578 199 41 9 25 -7 6125.5 -7
1928 12 17 10579 200 40 5 22.5 -9.5 6116 -9.5
1928 12 18 10580 201 47 3 25 -7 6109 -7
1928 12 19 10581 202 44 6 25 -7 6102 -7
1928 12 20 10582 203 39 2 20.5 -11.5 6090.5 -11.5
1928 12 21 10583 204 37 -1 18 -14 6076.5 -14
1928 12 22 10584 205 40 -1 19.5 -12.5 6064 -12.5
1928 12 23 10585 206 44 2 23 -9 6055 -9
1928 12 24 10586 207 43 4 23.5 -8.5 6046.5 -8.5
1928 12 25 10587 208 47 6 26.5 -5.5 6041 -5.5
1928 12 26 10588 209 49 5 27 -5 6036 -5
1928 12 27 10589 210 50 6 28 -4 6032 -4
1928 12 28 10590 211 56 22 39 7 6039 7
1928 12 29 10591 212 50 18 34 2 6041 2
1928 12 30 10592 213 40 12 26 -6 6035 -6
1928 12 31 10593 214 42 9 25.5 -6.5 6028.5 -6.5
1929 1 1 10594 215 45 9 27 -5 6023.5 -5
1929 1 2 10595 216 48 7 27.5 -4.5 6019 -4.5
1929 1 3 10596 217 46 11 28.5 -3.5 6015.5 -3.5
1929 1 4 10597 218 49 12 30.5 -1.5 6014 -1.5
1929 1 5 10598 219 39 -8 15.5 -16.5 5997.5 -16.5
1929 1 6 10599 220 34 -10 12 -20 5977.5 -20
1929 1 7 10600 221 31 -11 10 -22 5955.5 -22
1929 1 8 10601 222 33 -6 13.5 -18.5 5937 -18.5
1929 1 9 10602 223 32 2 17 -15 5922 -15
1929 1 10 10603 224 40 -2 19 -13 5909 -13
1929 1 11 10604 225 39 -2 18.5 -13.5 5895.5 -13.5
1929 1 12 10605 226 43 1 22 -10 5885.5 -10
1929 1 13 10606 227 41 4 22.5 -9.5 5876 -9.5
1929 1 14 10607 228 46 8 27 -5 5871 -5
1929 1 15 10608 229 40 9 24.5 -7.5 5863.5 -7.5
1929 1 16 10609 230 41 13 27 -5 5858.5 -5
1929 1 17 10610 231 42 7 24.5 -7.5 5851 -7.5
1929 1 18 10611 232 48 12 30 -2 5849 -2
1929 1 19 10612 233 41 22 31.5 -0.5 5848.5 -0.5
1929 1 20 10613 234 40 23 31.5 -0.5 5848 -0.5
1929 1 21 10614 235 42 24 33 1 5849 1
1929 1 22 10615 236 40 -1 19.5 -12.5 5836.5 -12.5
1929 1 23 10616 237 37 20 28.5 -3.5 5833 -3.5
1929 1 24 10617 238 40 -4 18 -14 5819 -14
1929 1 25 10618 239 50 6 28 -4 5815 -4
1929 1 26 10619 240 43 -3 20 -12 5803 -12
1929 1 27 10620 241 34 -4 15 -17 5786 -17
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1929 1 28 10621 242 43 2 22.5 -9.5 5776.5 -9.5
1929 1 29 10622 243 50 15 32.5 0.5 5777 0.5
1929 1 30 10623 244 53 19 36 4 5781 4
1929 1 31 10624 245 51 24 37.5 5.5 5786.5 5.5
1929 2 1 10625 246 43 28 35.5 3.5 5790 3.5
1929 2 2 10626 247 51 31 41 9 5799 9
1929 2 3 10627 248 49 29 39 7 5806 7
1929 2 4 10628 249 50 24 37 5 5811 5
1929 2 5 10629 250 48 26 37 5 5816 5
1929 2 6 10630 251 44 28 36 4 5820 4
1929 2 7 10631 252 40 19 29.5 -2.5 5817.5 -2.5
1929 2 8 10632 253 42 -8 17 -15 5802.5 -15
1929 2 9 10633 254 29 -19 5 -27 5775.5 -27
1929 2 10 10634 255 30 -15 7.5 -24.5 5751 -24.5
1929 2 11 10635 256 29 -14 7.5 -24.5 5726.5 -24.5
1929 2 12 10636 257 31 -11 10 -22 5704.5 -22
1929 2 13 10637 258 35 -7 14 -18 5686.5 -18
1929 2 14 10638 259 39 5 22 -10 5676.5 -10
1929 2 15 10639 260 41 -1 20 -12 5664.5 -12
1929 2 16 10640 261 39 -2 18.5 -13.5 5651 -13.5
1929 2 17 10641 262 43 2 22.5 -9.5 5641.5 -9.5
1929 2 18 10642 263 40 15 27.5 -4.5 5637 -4.5
1929 2 19 10643 264 46 6 26 -6 5631 -6
1929 2 20 10644 265 44 11 27.5 -4.5 5626.5 -4.5
1929 2 21 10645 266 52 19 35.5 3.5 5630 3.5
1929 2 22 10646 267 51 19 35 3 5633 3
1929 2 23 10647 268 48 19 33.5 1.5 5634.5 1.5
1929 2 24 10648 269 48 31 39.5 7.5 5642 7.5
1929 2 25 10649 270 50 18 34 2 5644 2
1929 2 26 10650 271 49 22 35.5 3.5 5647.5 3.5
1929 2 27 10651 272 39 18 28.5 -3.5 5644 -3.5
1929 2 28 10652 273 44 21 32.5 0.5 5644.5 0.5
1929 3 1 10653 274 51 26 38.5 6.5 5651 6.5
1929 3 2 10654 275 50 15 32.5 0.5 5651.5 0.5
1929 3 3 10655 276 50 20 35 3 5654.5 3
1929 3 4 10656 277 68 23 45.5 13.5 5668 13.5
1929 3 5 10657 278 69 21 45 13 5681 13
1929 3 6 10658 279 70 29 49.5 17.5 5698.5 17.5
1929 3 7 10659 280 67 35 51 19 5717.5 19
1929 3 8 10660 281 71 31 51 19 5736.5 19
1929 3 9 10661 282 70 27 48.5 16.5 5753 16.5
1929 3 10 10662 283 65 35 50 18 5771 18
1929 3 11 10663 284 68 33 50.5 18.5 5789.5 18.5
1929 3 12 10664 285 66 30 48 16 5805.5 16
1929 3 13 10665 286 67 19 43 11 5816.5 11
1929 3 14 10666 287 68 19 43.5 11.5 5828 11.5
1929 3 15 10667 288 69 16 42.5 10.5 5838.5 10.5
1929 3 16 10668 289 69 22 45.5 13.5 5852 13.5
1929 3 17 10669 290 69 21 45 13 5865 13
1929 3 18 10670 291 67 21 44 12 5877 12
1929 3 19 10671 292 68 20 44 12 5889 12
1929 3 20 10672 293 68 24 46 14 5903 14
1929 3 21 10673 294 67 28 47.5 15.5 5918.5 15.5
1929 3 22 10674 295 68 33 50.5 18.5 5937 18.5
1929 3 23 10675 296 69 32 50.5 18.5 5955.5 18.5
1929 3 24 10676 297 73 30 51.5 19.5 5975 19.5
1929 3 25 10677 298 77 32 54.5 22.5 5997.5 22.5
1929 3 26 10678 299 71 20 45.5 13.5 6011 13.5
1929 3 27 10679 300 70 19 44.5 12.5 6023.5 12.5
1929 3 28 10680 301 73 21 47 15 6038.5 15
1929 3 29 10681 302 71 28 49.5 17.5 6056 17.5
1929 3 30 10682 303 73 27 50 18 6074 18
1929 3 31 10683 304 74 29 51.5 19.5 6093.5 19.5
1929 4 1 10684 305 70 15 42.5 10.5 6104 10.5
1929 4 2 10685 306 75 33 54 22 6126 22
1929 4 3 10686 307 78 30 54 22 6148 22
1929 4 4 10687 308 73 43 58 26 6174 26
1929 4 5 10688 309 69 35 52 20 6194 20
1929 4 6 10689 310 68 39 53.5 21.5 6215.5 21.5
1929 4 7 10690 311 66 28 47 15 6230.5 15
1929 4 8 10691 312 68 11 39.5 7.5 6238 7.5
1929 4 9 10692 313 68 38 53 21 6259 21
1929 4 10 10693 314 73 22 47.5 15.5 6274.5 15.5
1929 4 11 10694 315 73 16 44.5 12.5 6287 12.5
1929 4 12 10695 316 78 20 49 17 6304 17
1929 4 13 10696 317 71 30 50.5 18.5 6322.5 18.5
1929 4 14 10697 318 71 28 49.5 17.5 6340 17.5
1929 4 15 10698 319 80 25 52.5 20.5 6360.5 20.5
1929 4 16 10699 320 83 28 55.5 23.5 6384 23.5
1929 4 17 10700 321 84 25 54.5 22.5 6406.5 22.5
1929 4 18 10701 322 78 44 61 29 6435.5 29
1929 4 19 10702 323 74 49 61.5 29.5 6465 29.5
1929 4 20 10703 324 71 29 50 18 6483 18
1929 4 21 10704 325 75 30 52.5 20.5 6503.5 20.5
1929 4 22 10705 326 70 25 47.5 15.5 6519 15.5
1929 4 23 10706 327 71 27 49 17 6536 17
1929 4 24 10707 328 65 32 48.5 16.5 6552.5 16.5
1929 4 25 10708 329 70 30 50 18 6570.5 18
1929 4 26 10709 330 69 28 48.5 16.5 6587 16.5
1929 4 27 10710 331 70 28 49 17 6604 17
1929 4 28 10711 332 71 32 51.5 19.5 6623.5 19.5
1929 4 29 10712 333 75 33 54 22 6645.5 22 1929
1929 4 30 10713 334 72 36 54 22 6667.5 22 Avg (n ) % values
1929 5 31 10744 52.0 334 91.5
1929 6 1 10745 1 83 39 61 29 29 29
1929 6 2 10746 2 88 38 63 31 31 31
1929 6 3 10747 3 91 41 66 34 65 34
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1929 6 4 10748 4 90 42 66 34 99 34
1929 6 5 10749 5 91 43 67 35 134 35
1929 6 6 10750 6 94 48 71 39 173 39
1929 6 7 10751 7 94 48 71 39 212 39
1929 6 8 10752 8 92 40 66 34 246 34
1929 6 9 10753 9 80 34 57 25 271 25
1929 6 10 10754 10 82 36 59 27 298 27
1929 6 11 10755 11 81 39 60 28 326 28
1929 6 12 10756 12 84 40 62 30 356 30
1929 6 13 10757 13 85 41 63 31 387 31
1929 6 14 10758 14 84 43 63.5 31.5 418.5 31.5
1929 6 15 10759 15 84 44 64 32 450.5 32
1929 6 16 10760 16 87 49 68 36 486.5 36
1929 6 17 10761 17 87 44 65.5 33.5 520 33.5
1929 6 18 10762 18 82 40 61 29 549 29
1929 6 19 10763 19 85 41 63 31 580 31
1929 6 20 10764 20 96 44 70 38 618 38
1929 6 21 10765 21 94 42 68 36 654 36
1929 6 22 10766 22 101 46 73.5 41.5 695.5 41.5
1929 6 23 10767 23 103 49 76 44 739.5 44
1929 6 24 10768 24 101 45 73 41 780.5 41
1929 6 25 10769 25 105 48 76.5 44.5 825 44.5
1929 6 26 10770 26 104 48 76 44 869 44
1929 6 27 10771 27 105 49 77 45 914 45
1929 6 28 10772 28 103 55 79 47 961 47
1929 6 29 10773 29 106 59 82.5 50.5 1011.5 50.5
1929 6 30 10774 30 109 67 88 56 1067.5 56
1929 7 1 10775 31 104 61 82.5 50.5 1118 50.5
1929 7 2 10776 32 105 55 80 48 1166 48
1929 7 3 10777 33 105 59 82 50 1216 50
1929 7 4 10778 34 107 61 84 52 1268 52
1929 7 5 10779 35 104 59 81.5 49.5 1317.5 49.5
1929 7 6 10780 36 107 63 85 53 1370.5 53
1929 7 7 10781 37 104 57 80.5 48.5 1419 48.5
1929 7 8 10782 38 99 59 79 47 1466 47
1929 7 9 10783 39 96 61 78.5 46.5 1512.5 46.5
1929 7 10 10784 40 92 60 76 44 1556.5 44
1929 7 11 10785 41 90 58 74 42 1598.5 42
1929 7 12 10786 42 89 59 74 42 1640.5 42
1929 7 13 10787 43 85 60 72.5 40.5 1681 40.5
1929 7 14 10788 44 97 61 79 47 1728 47
1929 7 15 10789 45 100 63 81.5 49.5 1777.5 49.5
1929 7 16 10790 46 101 62 81.5 49.5 1827 49.5
1929 7 17 10791 47 104 60 82 50 1877 50
1929 7 18 10792 48 103 60 81.5 49.5 1926.5 49.5
1929 7 19 10793 49 100 62 81 49 1975.5 49
1929 7 20 10794 50 102 61 81.5 49.5 2025 49.5
1929 7 21 10795 51 105 64 84.5 52.5 2077.5 52.5
1929 7 22 10796 52 104 61 82.5 50.5 2128 50.5
1929 7 23 10797 53 102 63 82.5 50.5 2178.5 50.5
1929 7 24 10798 54 101 60 80.5 48.5 2227 48.5
1929 7 25 10799 55 98 59 78.5 46.5 2273.5 46.5
1929 7 26 10800 56 95 61 78 46 2319.5 46
1929 7 27 10801 57 96 63 79.5 47.5 2367 47.5
1929 7 28 10802 58 95 60 77.5 45.5 2412.5 45.5
1929 7 29 10803 59 97 61 79 47 2459.5 47
1929 7 30 10804 60 98 59 78.5 46.5 2506 46.5
1929 7 31 10805 61 96 63 79.5 47.5 2553.5 47.5
1929 8 1 10806 62 93 58 75.5 43.5 2597 43.5
1929 8 2 10807 63 97 59 78 46 2643 46
1929 8 3 10808 64 90 61 75.5 43.5 2686.5 43.5
1929 8 4 10809 65 93 58 75.5 43.5 2730 43.5
1929 8 5 10810 66 85 60 72.5 40.5 2770.5 40.5
1929 8 6 10811 67 91 58 74.5 42.5 2813 42.5
1929 8 7 10812 68 91 56 73.5 41.5 2854.5 41.5
1929 8 8 10813 69 96 55 75.5 43.5 2898 43.5
1929 8 9 10814 70 90 55 72.5 40.5 2938.5 40.5
1929 8 10 10815 71 89 59 74 42 2980.5 42
1929 8 11 10816 72 91 57 74 42 3022.5 42
1929 8 12 10817 73 99 56 77.5 45.5 3068 45.5
1929 8 13 10818 74 101 53 77 45 3113 45
1929 8 14 10819 75 101 54 77.5 45.5 3158.5 45.5
1929 8 15 10820 76 100 51 75.5 43.5 3202 43.5
1929 8 16 10821 77 101 53 77 45 3247 45
1929 8 17 10822 78 99 62 80.5 48.5 3295.5 48.5
1929 8 18 10823 79 102 58 80 48 3343.5 48
1929 8 19 10824 80 101 58 79.5 47.5 3391 47.5
1929 8 20 10825 81 99 59 79 47 3438 47
1929 8 21 10826 82 96 52 74 42 3480 42
1929 8 22 10827 83 98 56 77 45 3525 45
1929 8 23 10828 84 91 60 75.5 43.5 3568.5 43.5
1929 8 24 10829 85 97 59 78 46 3614.5 46
1929 8 25 10830 86 95 58 76.5 44.5 3659 44.5
1929 8 26 10831 87 92 59 75.5 43.5 3702.5 43.5
1929 8 27 10832 88 94 59 76.5 44.5 3747 44.5
1929 8 28 10833 89 99 62 80.5 48.5 3795.5 48.5
1929 8 29 10834 90 98 61 79.5 47.5 3843 47.5
1929 8 30 10835 91 100 63 81.5 49.5 3892.5 49.5
1929 8 31 10836 92 95 60 77.5 45.5 3938 45.5
1929 9 1 10837 93 99 51 75 43 3981 43
1929 9 2 10838 94 88 53 70.5 38.5 4019.5 38.5
1929 9 3 10839 95 81 52 66.5 34.5 4054 34.5
1929 9 4 10840 96 80 50 65 33 4087 33
1929 9 5 10841 97 83 52 67.5 35.5 4122.5 35.5
1929 9 6 10842 98 80 51 65.5 33.5 4156 33.5
1929 9 7 10843 99 76 50 63 31 4187 31
1929 9 8 10844 100 73 46 59.5 27.5 4214.5 27.5
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1929 9 9 10845 101 70 42 56 24 4238.5 24
1929 9 10 10846 102 77 43 60 28 4266.5 28
1929 9 11 10847 103 80 43 61.5 29.5 4296 29.5
1929 9 12 10848 104 75 43 59 27 4323 27
1929 9 13 10849 105 77 44 60.5 28.5 4351.5 28.5
1929 9 14 10850 106 80 43 61.5 29.5 4381 29.5
1929 9 15 10851 107 78 41 59.5 27.5 4408.5 27.5
1929 9 16 10852 108 76 43 59.5 27.5 4436 27.5
1929 9 17 10853 109 79 42 60.5 28.5 4464.5 28.5
1929 9 18 10854 110 81 44 62.5 30.5 4495 30.5
1929 9 19 10855 111 80 44 62 30 4525 30
1929 9 20 10856 112 74 46 60 28 4553 28
1929 9 21 10857 113 79 49 64 32 4585 32
1929 9 22 10858 114 78 51 64.5 32.5 4617.5 32.5
1929 9 23 10859 115 80 55 67.5 35.5 4653 35.5
1929 9 24 10860 116 84 51 67.5 35.5 4688.5 35.5
1929 9 25 10861 117 83 50 66.5 34.5 4723 34.5
1929 9 26 10862 118 85 53 69 37 4760 37
1929 9 27 10863 119 84 53 68.5 36.5 4796.5 36.5
1929 9 28 10864 120 83 49 66 34 4830.5 34
1929 9 29 10865 121 88 44 66 34 4864.5 34
1929 9 30 10866 122 90 41 65.5 33.5 4898 33.5
1929 10 1 10867 123 88 51 69.5 37.5 4935.5 37.5
1929 10 2 10868 124 83 54 68.5 36.5 4972 36.5
1929 10 3 10869 125 84 52 68 36 5008 36
1929 10 4 10870 126 83 34 58.5 26.5 5034.5 26.5
1929 10 5 10871 127 85 32 58.5 26.5 5061 26.5
1929 10 6 10872 128 87 40 63.5 31.5 5092.5 31.5
1929 10 7 10873 129 86 41 63.5 31.5 5124 31.5
1929 10 8 10874 130 84 36 60 28 5152 28
1929 10 9 10875 131 83 34 58.5 26.5 5178.5 26.5
1929 10 10 10876 132 86 42 64 32 5210.5 32
1929 10 11 10877 133 85 32 58.5 26.5 5237 26.5
1929 10 12 10878 134 84 31 57.5 25.5 5262.5 25.5
1929 10 13 10879 135 80 33 56.5 24.5 5287 24.5
1929 10 14 10880 136 80 34 57 25 5312 25
1929 10 15 10881 137 83 33 58 26 5338 26
1929 10 16 10882 138 81 35 58 26 5364 26
1929 10 17 10883 139 78 37 57.5 25.5 5389.5 25.5
1929 10 18 10884 140 74 34 54 22 5411.5 22
1929 10 19 10885 141 77 33 55 23 5434.5 23
1929 10 20 10886 142 70 33 51.5 19.5 5454 19.5
1929 10 21 10887 143 80 31 55.5 23.5 5477.5 23.5
1929 10 22 10888 144 72 32 52 20 5497.5 20
1929 10 23 10889 145 72 25 48.5 16.5 5514 16.5
1929 10 24 10890 146 70 23 46.5 14.5 5528.5 14.5
1929 10 25 10891 147 70 17 43.5 11.5 5540 11.5
1929 10 26 10892 148 71 33 52 20 5560 20
1929 10 27 10893 149 70 22 46 14 5574 14
1929 10 28 10894 150 64 37 50.5 18.5 5592.5 18.5
1929 10 29 10895 151 62 32 47 15 5607.5 15
1929 10 30 10896 152 64 36 50 18 5625.5 18
1929 10 31 10897 153 68 30 49 17 5642.5 17
1929 11 1 10898 154 66 17 41.5 9.5 5652 9.5
1929 11 2 10899 155 61 20 40.5 8.5 5660.5 8.5
1929 11 3 10900 156 60 19 39.5 7.5 5668 7.5
1929 11 4 10901 157 60 20 40 8 5676 8
1929 11 5 10902 158 62 19 40.5 8.5 5684.5 8.5
1929 11 6 10903 159 60 17 38.5 6.5 5691 6.5
1929 11 7 10904 160 58 31 44.5 12.5 5703.5 12.5
1929 11 8 10905 161 61 22 41.5 9.5 5713 9.5
1929 11 9 10906 162 60 19 39.5 7.5 5720.5 7.5
1929 11 10 10907 163 60 19 39.5 7.5 5728 7.5
1929 11 11 10908 164 57 18 37.5 5.5 5733.5 5.5
1929 11 12 10909 165 55 13 34 2 5735.5 2
1929 11 13 10910 166 54 8 31 -1 5734.5 -1
1929 11 14 10911 167 56 12 34 2 5736.5 2
1929 11 15 10912 168 56 14 35 3 5739.5 3
1929 11 16 10913 169 60 11 35.5 3.5 5743 3.5
1929 11 17 10914 170 55 12 33.5 1.5 5744.5 1.5
1929 11 18 10915 171 59 10 34.5 2.5 5747 2.5
1929 11 19 10916 172 56 9 32.5 0.5 5747.5 0.5
1929 11 20 10917 173 57 8 32.5 0.5 5748 0.5
1929 11 21 10918 174 54 7 30.5 -1.5 5746.5 -1.5
1929 11 22 10919 175 55 3 29 -3 5743.5 -3
1929 11 23 10920 176 54 16 35 3 5746.5 3
1929 11 24 10921 177 54 15 34.5 2.5 5749 2.5
1929 11 25 10922 178 52 11 31.5 -0.5 5748.5 -0.5
1929 11 26 10923 179 56 16 36 4 5752.5 4
1929 11 27 10924 180 54 11 32.5 0.5 5753 0.5
1929 11 28 10925 181 52 12 32 0 5753 0
1929 11 29 10926 182 54 14 34 2 5755 2
1929 11 30 10927 183 59 12 35.5 3.5 5758.5 3.5
1929 12 1 10928 184 64 19 41.5 9.5 5768 9.5
1929 12 2 10929 185 59 14 36.5 4.5 5772.5 4.5
1929 12 3 10930 186 55 10 32.5 0.5 5773 0.5
1929 12 4 10931 187 47 11 29 -3 5770 -3
1929 12 5 10932 188 58 18 38 6 5776 6
1929 12 6 10933 189 56 14 35 3 5779 3
1929 12 7 10934 190 59 12 35.5 3.5 5782.5 3.5
1929 12 8 10935 191 51 11 31 -1 5781.5 -1
1929 12 9 10936 192 50 27 38.5 6.5 5788 6.5
1929 12 10 10937 193 60 32 46 14 5802 14
1929 12 11 10938 194 59 30 44.5 12.5 5814.5 12.5
1929 12 12 10939 195 57 27 42 10 5824.5 10
1929 12 13 10940 196 60 15 37.5 5.5 5830 5.5
1929 12 14 10941 197 56 12 34 2 5832 2
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1929 12 15 10942 198 59 10 34.5 2.5 5834.5 2.5
1929 12 16 10943 199 58 11 34.5 2.5 5837 2.5
1929 12 17 10944 200 55 20 37.5 5.5 5842.5 5.5
1929 12 18 10945 201 57 14 35.5 3.5 5846 3.5
1929 12 19 10946 202 53 25 39 7 5853 7
1929 12 20 10947 203 49 13 31 -1 5852 -1
1929 12 21 10948 204 43 5 24 -8 5844 -8
1929 12 22 10949 205 43 5 24 -8 5836 -8
1929 12 23 10950 206 40 4 22 -10 5826 -10
1929 12 24 10951 207 41 3 22 -10 5816 -10
1929 12 25 10952 208 45 3 24 -8 5808 -8
1929 12 26 10953 209 46 7 26.5 -5.5 5802.5 -5.5
1929 12 27 10954 210 48 4 26 -6 5796.5 -6
1929 12 28 10955 211 47 3 25 -7 5789.5 -7
1929 12 29 10956 212 49 7 28 -4 5785.5 -4
1929 12 30 10957 213 46 5 25.5 -6.5 5779 -6.5
1929 12 31 10958 214 48 15 31.5 -0.5 5778.5 -0.5
1930 1 1 10959 215 46 2 24 -8 5770.5 -8
1930 1 2 10960 216 52 7 29.5 -2.5 5768 -2.5
1930 1 3 10961 217 46 3 24.5 -7.5 5760.5 -7.5
1930 1 4 10962 218 42 6 24 -8 5752.5 -8
1930 1 5 10963 219 57 11 34 2 5754.5 2
1930 1 6 10964 220 48 ###M #####M 0 5754.5 missing
1930 1 7 10965 221 47 16 31.5 -0.5 5754 -0.5
1930 1 8 10966 222 39 -10 14.5 -17.5 5736.5 -17.5
1930 1 9 10967 223 34 -8 13 -19 5717.5 -19
1930 1 10 10968 224 31 -1 15 -17 5700.5 -17
1930 1 11 10969 225 37 17 27 -5 5695.5 -5
1930 1 12 10970 226 44 9 26.5 -5.5 5690 -5.5
1930 1 13 10971 227 42 7 24.5 -7.5 5682.5 -7.5
1930 1 14 10972 228 36 -8 14 -18 5664.5 -18
1930 1 15 10973 229 34 -5 14.5 -17.5 5647 -17.5
1930 1 16 10974 230 35 4 19.5 -12.5 5634.5 -12.5
1930 1 17 10975 231 30 9 19.5 -12.5 5622 -12.5
1930 1 18 10976 232 31 -15 8 -24 5598 -24
1930 1 19 10977 233 28 -8 10 -22 5576 -22
1930 1 20 10978 234 34 16 25 -7 5569 -7
1930 1 21 10979 235 31 -12 9.5 -22.5 5546.5 -22.5
1930 1 22 10980 236 29 -19 5 -27 5519.5 -27
1930 1 23 10981 237 23 -9 7 -25 5494.5 -25
1930 1 24 10982 238 30 -5 12.5 -19.5 5475 -19.5
1930 1 25 10983 239 32 5 18.5 -13.5 5461.5 -13.5
1930 1 26 10984 240 35 17 26 -6 5455.5 -6
1930 1 27 10985 241 36 15 25.5 -6.5 5449 -6.5
1930 1 28 10986 242 34 20 27 -5 5444 -5
1930 1 29 10987 243 33 18 25.5 -6.5 5437.5 -6.5
1930 1 30 10988 244 30 10 20 -12 5425.5 -12
1930 1 31 10989 245 31 13 22 -10 5415.5 -10
1930 2 1 10990 246 32 7 19.5 -12.5 5403 -12.5
1930 2 2 10991 247 30 -2 14 -18 5385 -18
1930 2 3 10992 248 35 2 18.5 -13.5 5371.5 -13.5
1930 2 4 10993 249 36 -6 15 -17 5354.5 -17
1930 2 5 10994 250 36 0 18 -14 5340.5 -14
1930 2 6 10995 251 38 4 21 -11 5329.5 -11
1930 2 7 10996 252 41 8 24.5 -7.5 5322 -7.5
1930 2 8 10997 253 43 12 27.5 -4.5 5317.5 -4.5
1930 2 9 10998 254 48 12 30 -2 5315.5 -2
1930 2 10 10999 255 46 12 29 -3 5312.5 -3
1930 2 11 11000 256 45 18 31.5 -0.5 5312 -0.5
1930 2 12 11001 257 50 14 32 0 5312 0
1930 2 13 11002 258 58 28 43 11 5323 11
1930 2 14 11003 259 61 23 42 10 5333 10
1930 2 15 11004 260 62 27 44.5 12.5 5345.5 12.5
1930 2 16 11005 261 61 24 42.5 10.5 5356 10.5
1930 2 17 11006 262 63 25 44 12 5368 12
1930 2 18 11007 263 65 29 47 15 5383 15
1930 2 19 11008 264 60 30 45 13 5396 13
1930 2 20 11009 265 55 26 40.5 8.5 5404.5 8.5
1930 2 21 11010 266 60 32 46 14 5418.5 14
1930 2 22 11011 267 59 30 44.5 12.5 5431 12.5
1930 2 23 11012 268 59 36 47.5 15.5 5446.5 15.5
1930 2 24 11013 269 55 28 41.5 9.5 5456 9.5
1930 2 25 11014 270 53 18 35.5 3.5 5459.5 3.5
1930 2 26 11015 271 54 21 37.5 5.5 5465 5.5
1930 2 27 11016 272 50 26 38 6 5471 6
1930 2 28 11017 273 56 22 39 7 5478 7
1930 3 1 11018 274 46 11 28.5 -3.5 5474.5 -3.5
1930 3 2 11019 275 55 14 34.5 2.5 5477 2.5
1930 3 3 11020 276 57 28 42.5 10.5 5487.5 10.5
1930 3 4 11021 277 58 21 39.5 7.5 5495 7.5
1930 3 5 11022 278 59 31 45 13 5508 13
1930 3 6 11023 279 59 32 45.5 13.5 5521.5 13.5
1930 3 7 11024 280 66 20 43 11 5532.5 11
1930 3 8 11025 281 62 31 46.5 14.5 5547 14.5
1930 3 9 11026 282 60 30 45 13 5560 13
1930 3 10 11027 283 66 28 47 15 5575 15
1930 3 11 11028 284 65 19 42 10 5585 10
1930 3 12 11029 285 68 22 45 13 5598 13
1930 3 13 11030 286 61 23 42 10 5608 10
1930 3 14 11031 287 66 34 50 18 5626 18
1930 3 15 11032 288 64 41 52.5 20.5 5646.5 20.5
1930 3 16 11033 289 60 39 49.5 17.5 5664 17.5
1930 3 17 11034 290 58 35 46.5 14.5 5678.5 14.5
1930 3 18 11035 291 57 31 44 12 5690.5 12
1930 3 19 11036 292 63 26 44.5 12.5 5703 12.5
1930 3 20 11037 293 64 26 45 13 5716 13
1930 3 21 11038 294 71 19 45 13 5729 13
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1930 3 22 11039 295 73 34 53.5 21.5 5750.5 21.5
1930 3 23 11040 296 66 36 51 19 5769.5 19
1930 3 24 11041 297 65 28 46.5 14.5 5784 14.5
1930 3 25 11042 298 68 32 50 18 5802 18
1930 3 26 11043 299 62 34 48 16 5818 16
1930 3 27 11044 300 60 38 49 17 5835 17
1930 3 28 11045 301 64 19 41.5 9.5 5844.5 9.5
1930 3 29 11046 302 62 29 45.5 13.5 5858 13.5
1930 3 30 11047 303 65 28 46.5 14.5 5872.5 14.5
1930 3 31 11048 304 68 40 54 22 5894.5 22
1930 4 1 11049 305 67 32 49.5 17.5 5912 17.5
1930 4 2 11050 306 69 31 50 18 5930 18
1930 4 3 11051 307 75 33 54 22 5952 22
1930 4 4 11052 308 78 33 55.5 23.5 5975.5 23.5
1930 4 5 11053 309 81 35 58 26 6001.5 26
1930 4 6 11054 310 82 37 59.5 27.5 6029 27.5
1930 4 7 11055 311 88 36 62 30 6059 30
1930 4 8 11056 312 78 39 58.5 26.5 6085.5 26.5
1930 4 9 11057 313 79 40 59.5 27.5 6113 27.5
1930 4 10 11058 314 75 41 58 26 6139 26
1930 4 11 11059 315 76 47 61.5 29.5 6168.5 29.5
1930 4 12 11060 316 77 42 59.5 27.5 6196 27.5
1930 4 13 11061 317 79 44 61.5 29.5 6225.5 29.5
1930 4 14 11062 318 77 41 59 27 6252.5 27
1930 4 15 11063 319 68 44 56 24 6276.5 24
1930 4 16 11064 320 70 42 56 24 6300.5 24
1930 4 17 11065 321 71 37 54 22 6322.5 22
1930 4 18 11066 322 77 36 56.5 24.5 6347 24.5
1930 4 19 11067 323 80 39 59.5 27.5 6374.5 27.5
1930 4 20 11068 324 83 43 63 31 6405.5 31
1930 4 21 11069 325 88 47 67.5 35.5 6441 35.5
1930 4 22 11070 326 89 46 67.5 35.5 6476.5 35.5
1930 4 23 11071 327 83 48 65.5 33.5 6510 33.5
1930 4 24 11072 328 80 49 64.5 32.5 6542.5 32.5
1930 4 25 11073 329 80 43 61.5 29.5 6572 29.5
1930 4 26 11074 330 80 46 63 31 6603 31
1930 4 27 11075 331 81 54 67.5 35.5 6638.5 35.5
1930 4 28 11076 332 82 48 65 33 6671.5 33
1930 4 29 11077 333 84 48 66 34 6705.5 34
1930 4 30 11078 334 80 40 60 28 6733.5 28
1930 5 1 11079 335 78 39 58.5 26.5 6760 26.5
1930 5 2 11080 336 77 39 58 26 6786 26
1930 5 3 11081 337 71 35 53 21 6807 21
1930 5 4 11082 338 65 45 55 23 6830 23
1930 5 5 11083 339 67 43 55 23 6853 23
1930 5 6 11084 340 64 39 51.5 19.5 6872.5 19.5
1930 5 7 11085 341 64 41 52.5 20.5 6893 20.5
1930 5 8 11086 342 63 38 50.5 18.5 6911.5 18.5
1930 5 9 11087 343 60 32 46 14 6925.5 14
1930 5 10 11088 344 67 27 47 15 6940.5 15
1930 5 11 11089 345 71 33 52 20 6960.5 20
1930 5 12 11090 346 71 40 55.5 23.5 6984 23.5
1930 5 13 11091 347 78 41 59.5 27.5 7011.5 27.5
1930 5 14 11092 348 80 40 60 28 7039.5 28
1930 5 15 11093 349 84 44 64 32 7071.5 32
1930 5 16 11094 350 83 45 64 32 7103.5 32
1930 5 17 11095 351 79 43 61 29 7132.5 29
1930 5 18 11096 352 77 37 57 25 7157.5 25
1930 5 19 11097 353 84 47 65.5 33.5 7191 33.5
1930 5 20 11098 354 85 44 64.5 32.5 7223.5 32.5
1930 5 21 11099 355 79 43 61 29 7252.5 29
1930 5 22 11100 356 77 32 54.5 22.5 7275 22.5
1930 5 23 11101 357 78 33 55.5 23.5 7298.5 23.5
1930 5 24 11102 358 83 45 64 32 7330.5 32
1930 5 25 11103 359 88 45 66.5 34.5 7365 34.5
1930 5 26 11104 360 91 48 69.5 37.5 7402.5 37.5
1930 5 27 11105 361 94 48 71 39 7441.5 39
1930 5 28 11106 362 93 46 69.5 37.5 7479 37.5
1930 5 29 11107 363 90 43 66.5 34.5 7513.5 34.5 1930
1930 5 30 11108 364 84 40 62 30 7543.5 30 Avg (n ) % values
1930 5 31 11109 365 80 49 64.5 32.5 7576 32.5 52.9 364 99.7
1930 6 1 11110 1 82 43 62.5 30.5 30.5 30.5
1930 6 2 11111 2 84 49 66.5 34.5 65 34.5
1930 6 3 11112 3 83 40 61.5 29.5 94.5 29.5
1930 6 4 11113 4 85 41 63 31 125.5 31
1930 6 5 11114 5 85 42 63.5 31.5 157 31.5
1930 6 6 11115 6 90 44 67 35 192 35
1930 6 7 11116 7 95 49 72 40 232 40
1930 6 8 11117 8 96 49 72.5 40.5 272.5 40.5
1930 6 9 11118 9 93 49 71 39 311.5 39
1930 6 10 11119 10 98 50 74 42 353.5 42
1930 6 11 11120 11 99 51 75 43 396.5 43
1930 6 12 11121 12 99 50 74.5 42.5 439 42.5
1930 6 13 11122 13 98 51 74.5 42.5 481.5 42.5
1930 6 14 11123 14 100 54 77 45 526.5 45
1930 6 15 11124 15 99 48 73.5 41.5 568 41.5
1930 6 16 11125 16 103 49 76 44 612 44
1930 6 17 11126 17 100 59 79.5 47.5 659.5 47.5
1930 6 18 11127 18 96 53 74.5 42.5 702 42.5
1930 6 19 11128 19 85 57 71 39 741 39
1930 6 20 11129 20 83 60 71.5 39.5 780.5 39.5
1930 6 21 11130 21 87 58 72.5 40.5 821 40.5
1930 6 22 11131 22 89 49 69 37 858 37
1930 6 23 11132 23 90 46 68 36 894 36
1930 6 24 11133 24 ###M ###M #####M 0 894 missing
1930 6 25 11134 25 ###M ###M #####M 0 894 missing
1930 6 26 11135 26 102 46 74 42 936 42
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1930 6 27 11136 27 ###M ###M #####M 0 936 missing
1930 6 28 11137 28 ###M ###M #####M 0 936 missing
1930 6 29 11138 29 102 45 73.5 41.5 977.5 41.5
1930 6 30 11139 30 104 49 76.5 44.5 1022 44.5
1930 7 1 11140 31 103 51 77 45 1067 45
1930 7 2 11141 32 101 53 77 45 1112 45
1930 7 3 11142 33 101 56 78.5 46.5 1158.5 46.5
1930 7 4 11143 34 103 55 79 47 1205.5 47
1930 7 5 11144 35 106 52 79 47 1252.5 47
1930 7 6 11145 36 105 55 80 48 1300.5 48
1930 7 7 11146 37 102 59 80.5 48.5 1349 48.5
1930 7 8 11147 38 98 67 82.5 50.5 1399.5 50.5
1930 7 9 11148 39 92 62 77 45 1444.5 45
1930 7 10 11149 40 90 61 75.5 43.5 1488 43.5
1930 7 11 11150 41 85 62 73.5 41.5 1529.5 41.5
1930 7 12 11151 42 89 65 77 45 1574.5 45
1930 7 13 11152 43 95 67 81 49 1623.5 49
1930 7 14 11153 44 99 69 84 52 1675.5 52
1930 7 15 11154 45 95 64 79.5 47.5 1723 47.5
1930 7 16 11155 46 100 63 81.5 49.5 1772.5 49.5
1930 7 17 11156 47 99 66 82.5 50.5 1823 50.5
1930 7 18 11157 48 100 68 84 52 1875 52
1930 7 19 11158 49 101 67 84 52 1927 52
1930 7 20 11159 50 98 60 79 47 1974 47
1930 7 21 11160 51 98 59 78.5 46.5 2020.5 46.5
1930 7 22 11161 52 90 63 76.5 44.5 2065 44.5
1930 7 23 11162 53 94 58 76 44 2109 44
1930 7 24 11163 54 95 60 77.5 45.5 2154.5 45.5
1930 7 25 11164 55 96 68 82 50 2204.5 50
1930 7 26 11165 56 99 59 79 47 2251.5 47
1930 7 27 11166 57 95 63 79 47 2298.5 47
1930 7 28 11167 58 95 67 81 49 2347.5 49
1930 7 29 11168 59 93 64 78.5 46.5 2394 46.5
1930 7 30 11169 60 95 68 81.5 49.5 2443.5 49.5
1930 7 31 11170 61 99 65 82 50 2493.5 50
1930 8 1 11171 62 95 65 80 48 2541.5 48
1930 8 2 11172 63 90 65 77.5 45.5 2587 45.5
1930 8 3 11173 64 91 60 75.5 43.5 2630.5 43.5
1930 8 4 11174 65 96 61 78.5 46.5 2677 46.5
1930 8 5 11175 66 94 60 77 45 2722 45
1930 8 6 11176 67 100 58 79 47 2769 47
1930 8 7 11177 68 93 62 77.5 45.5 2814.5 45.5
1930 8 8 11178 69 90 66 78 46 2860.5 46
1930 8 9 11179 70 91 67 79 47 2907.5 47
1930 8 10 11180 71 93 65 79 47 2954.5 47
1930 8 11 11181 72 89 62 75.5 43.5 2998 43.5
1930 8 12 11182 73 82 60 71 39 3037 39
1930 8 13 11183 74 83 57 70 38 3075 38
1930 8 14 11184 75 90 58 74 42 3117 42
1930 8 15 11185 76 88 56 72 40 3157 40
1930 8 16 11186 77 94 55 74.5 42.5 3199.5 42.5
1930 8 17 11187 78 91 55 73 41 3240.5 41
1930 8 18 11188 79 93 51 72 40 3280.5 40
1930 8 19 11189 80 99 50 74.5 42.5 3323 42.5
1930 8 20 11190 81 101 50 75.5 43.5 3366.5 43.5
1930 8 21 11191 82 102 52 77 45 3411.5 45
1930 8 22 11192 83 94 67 80.5 48.5 3460 48.5
1930 8 23 11193 84 94 59 76.5 44.5 3504.5 44.5
1930 8 24 11194 85 98 62 80 48 3552.5 48
1930 8 25 11195 86 99 56 77.5 45.5 3598 45.5
1930 8 26 11196 87 100 53 76.5 44.5 3642.5 44.5
1930 8 27 11197 88 100 52 76 44 3686.5 44
1930 8 28 11198 89 98 50 74 42 3728.5 42
1930 8 29 11199 90 99 49 74 42 3770.5 42
1930 8 30 11200 91 100 53 76.5 44.5 3815 44.5
1930 8 31 11201 92 92 64 78 46 3861 46
1930 9 1 11202 93 94 61 77.5 45.5 3906.5 45.5
1930 9 2 11203 94 96 65 80.5 48.5 3955 48.5
1930 9 3 11204 95 91 58 74.5 42.5 3997.5 42.5
1930 9 4 11205 96 90 59 74.5 42.5 4040 42.5
1930 9 5 11206 97 83 54 68.5 36.5 4076.5 36.5
1930 9 6 11207 98 74 51 62.5 30.5 4107 30.5
1930 9 7 11208 99 77 52 64.5 32.5 4139.5 32.5
1930 9 8 11209 100 73 49 61 29 4168.5 29
1930 9 9 11210 101 88 50 69 37 4205.5 37
1930 9 10 11211 102 83 48 65.5 33.5 4239 33.5
1930 9 11 11212 103 84 47 65.5 33.5 4272.5 33.5
1930 9 12 11213 104 80 49 64.5 32.5 4305 32.5
1930 9 13 11214 105 87 44 65.5 33.5 4338.5 33.5
1930 9 14 11215 106 81 44 62.5 30.5 4369 30.5
1930 9 15 11216 107 80 46 63 31 4400 31
1930 9 16 11217 108 83 44 63.5 31.5 4431.5 31.5
1930 9 17 11218 109 89 44 66.5 34.5 4466 34.5
1930 9 18 11219 110 88 43 65.5 33.5 4499.5 33.5
1930 9 19 11220 111 91 50 70.5 38.5 4538 38.5
1930 9 20 11221 112 93 54 73.5 41.5 4579.5 41.5
1930 9 21 11222 113 91 56 73.5 41.5 4621 41.5
1930 9 22 11223 114 81 52 66.5 34.5 4655.5 34.5
1930 9 23 11224 115 78 50 64 32 4687.5 32
1930 9 24 11225 116 75 50 62.5 30.5 4718 30.5
1930 9 25 11226 117 71 47 59 27 4745 27
1930 9 26 11227 118 74 31 52.5 20.5 4765.5 20.5
1930 9 27 11228 119 77 34 55.5 23.5 4789 23.5
1930 9 28 11229 120 75 36 55.5 23.5 4812.5 23.5
1930 9 29 11230 121 76 39 57.5 25.5 4838 25.5
1930 9 30 11231 122 70 34 52 20 4858 20
1930 10 1 11232 123 79 40 59.5 27.5 4885.5 27.5
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1930 10 2 11233 124 70 50 60 28 4913.5 28
1930 10 3 11234 125 69 50 59.5 27.5 4941 27.5
1930 10 4 11235 126 69 41 55 23 4964 23
1930 10 5 11236 127 73 35 54 22 4986 22
1930 10 6 11237 128 78 36 57 25 5011 25
1930 10 7 11238 129 80 45 62.5 30.5 5041.5 30.5
1930 10 8 11239 130 81 60 70.5 38.5 5080 38.5
1930 10 9 11240 131 79 60 69.5 37.5 5117.5 37.5
1930 10 10 11241 132 74 54 64 32 5149.5 32
1930 10 11 11242 133 65 42 53.5 21.5 5171 21.5
1930 10 12 11243 134 66 29 47.5 15.5 5186.5 15.5
1930 10 13 11244 135 68 28 48 16 5202.5 16
1930 10 14 11245 136 69 29 49 17 5219.5 17
1930 10 15 11246 137 71 30 50.5 18.5 5238 18.5
1930 10 16 11247 138 70 27 48.5 16.5 5254.5 16.5
1930 10 17 11248 139 71 26 48.5 16.5 5271 16.5
1930 10 18 11249 140 78 27 52.5 20.5 5291.5 20.5
1930 10 19 11250 141 75 27 51 19 5310.5 19
1930 10 20 11251 142 77 28 52.5 20.5 5331 20.5
1930 10 21 11252 143 80 31 55.5 23.5 5354.5 23.5
1930 10 22 11253 144 76 31 53.5 21.5 5376 21.5
1930 10 23 11254 145 73 27 50 18 5394 18
1930 10 24 11255 146 72 22 47 15 5409 15
1930 10 25 11256 147 70 31 50.5 18.5 5427.5 18.5
1930 10 26 11257 148 70 23 46.5 14.5 5442 14.5
1930 10 27 11258 149 67 20 43.5 11.5 5453.5 11.5
1930 10 28 11259 150 64 23 43.5 11.5 5465 11.5
1930 10 29 11260 151 70 17 43.5 11.5 5476.5 11.5
1930 10 30 11261 152 67 16 41.5 9.5 5486 9.5
1930 10 31 11262 153 66 15 40.5 8.5 5494.5 8.5
1930 11 1 11263 154 72 19 45.5 13.5 5508 13.5
1930 11 2 11264 155 70 21 45.5 13.5 5521.5 13.5
1930 11 3 11265 156 72 20 46 14 5535.5 14
1930 11 4 11266 157 72 18 45 13 5548.5 13
1930 11 5 11267 158 71 18 44.5 12.5 5561 12.5
1930 11 6 11268 159 73 24 48.5 16.5 5577.5 16.5
1930 11 7 11269 160 67 ###M #####M 0 5577.5 missing
1930 11 8 11270 161 69 17 43 11 5588.5 11
1930 11 9 11271 162 63 17 40 8 5596.5 8
1930 11 10 11272 163 64 21 42.5 10.5 5607 10.5
1930 11 11 11273 164 68 22 45 13 5620 13
1930 11 12 11274 165 65 18 41.5 9.5 5629.5 9.5
1930 11 13 11275 166 63 21 42 10 5639.5 10
1930 11 14 11276 167 63 43 53 21 5660.5 21
1930 11 15 11277 168 50 23 36.5 4.5 5665 4.5
1930 11 16 11278 169 52 32 42 10 5675 10
1930 11 17 11279 170 55 40 47.5 15.5 5690.5 15.5
1930 11 18 11280 171 40 30 35 3 5693.5 3
1930 11 19 11281 172 42 36 39 7 5700.5 7
1930 11 20 11282 173 43 10 26.5 -5.5 5695 -5.5
1930 11 21 11283 174 39 16 27.5 -4.5 5690.5 -4.5
1930 11 22 11284 175 41 12 26.5 -5.5 5685 -5.5
1930 11 23 11285 176 40 8 24 -8 5677 -8
1930 11 24 11286 177 44 9 26.5 -5.5 5671.5 -5.5
1930 11 25 11287 178 46 10 28 -4 5667.5 -4
1930 11 26 11288 179 47 10 28.5 -3.5 5664 -3.5
1930 11 27 11289 180 41 10 25.5 -6.5 5657.5 -6.5
1930 11 28 11290 181 48 20 34 2 5659.5 2
1930 11 29 11291 182 55 11 33 1 5660.5 1
1930 11 30 11292 183 50 9 29.5 -2.5 5658 -2.5
1930 12 1 11293 184 48 6 27 -5 5653 -5
1930 12 2 11294 185 46 5 25.5 -6.5 5646.5 -6.5
1930 12 3 11295 186 46 15 30.5 -1.5 5645 -1.5
1930 12 4 11296 187 50 8 29 -3 5642 -3
1930 12 5 11297 188 49 13 31 -1 5641 -1
1930 12 6 11298 189 49 9 29 -3 5638 -3
1930 12 7 11299 190 50 7 28.5 -3.5 5634.5 -3.5
1930 12 8 11300 191 49 6 27.5 -4.5 5630 -4.5
1930 12 9 11301 192 50 6 28 -4 5626 -4
1930 12 10 11302 193 48 5 26.5 -5.5 5620.5 -5.5
1930 12 11 11303 194 48 7 27.5 -4.5 5616 -4.5
1930 12 12 11304 195 51 6 28.5 -3.5 5612.5 -3.5
1930 12 13 11305 196 45 9 27 -5 5607.5 -5
1930 12 14 11306 197 52 21 36.5 4.5 5612 4.5
1930 12 15 11307 198 47 4 25.5 -6.5 5605.5 -6.5
1930 12 16 11308 199 40 9 24.5 -7.5 5598 -7.5
1930 12 17 11309 200 44 23 33.5 1.5 5599.5 1.5
1930 12 18 11310 201 38 21 29.5 -2.5 5597 -2.5
1930 12 19 11311 202 36 3 19.5 -12.5 5584.5 -12.5
1930 12 20 11312 203 39 16 27.5 -4.5 5580 -4.5
1930 12 21 11313 204 39 1 20 -12 5568 -12
1930 12 22 11314 205 37 -4 16.5 -15.5 5552.5 -15.5
1930 12 23 11315 206 39 -4 17.5 -14.5 5538 -14.5
1930 12 24 11316 207 38 -2 18 -14 5524 -14
1930 12 25 11317 208 43 -5 19 -13 5511 -13
1930 12 26 11318 209 39 -4 17.5 -14.5 5496.5 -14.5
1930 12 27 11319 210 37 0 18.5 -13.5 5483 -13.5
1930 12 28 11320 211 44 -4 20 -12 5471 -12
1930 12 29 11321 212 42 -4 19 -13 5458 -13
1930 12 30 11322 213 40 -3 18.5 -13.5 5444.5 -13.5
1930 12 31 11323 214 37 -4 16.5 -15.5 5429 -15.5
1931 1 1 11324 215 36 -1 17.5 -14.5 5414.5 -14.5
1931 1 2 11325 216 37 12 24.5 -7.5 5407 -7.5
1931 1 3 11326 217 45 18 31.5 -0.5 5406.5 -0.5
1931 1 4 11327 218 46 4 25 -7 5399.5 -7
1931 1 5 11328 219 42 0 21 -11 5388.5 -11
1931 1 6 11329 220 36 3 19.5 -12.5 5376 -12.5
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1931 1 7 11330 221 39 -1 19 -13 5363 -13
1931 1 8 11331 222 35 9 22 -10 5353 -10
1931 1 9 11332 223 43 4 23.5 -8.5 5344.5 -8.5
1931 1 10 11333 224 41 -3 19 -13 5331.5 -13
1931 1 11 11334 225 41 -1 20 -12 5319.5 -12
1931 1 12 11335 226 48 3 25.5 -6.5 5313 -6.5
1931 1 13 11336 227 44 0 22 -10 5303 -10
1931 1 14 11337 228 40 7 23.5 -8.5 5294.5 -8.5
1931 1 15 11338 229 42 0 21 -11 5283.5 -11
1931 1 16 11339 230 43 1 22 -10 5273.5 -10
1931 1 17 11340 231 44 6 25 -7 5266.5 -7
1931 1 18 11341 232 43 -1 21 -11 5255.5 -11
1931 1 19 11342 233 43 -1 21 -11 5244.5 -11
1931 1 20 11343 234 44 0 22 -10 5234.5 -10
1931 1 21 11344 235 40 8 24 -8 5226.5 -8
1931 1 22 11345 236 48 5 26.5 -5.5 5221 -5.5
1931 1 23 11346 237 42 3 22.5 -9.5 5211.5 -9.5
1931 1 24 11347 238 44 20 32 0 5211.5 0
1931 1 25 11348 239 49 15 32 0 5211.5 0
1931 1 26 11349 240 50 4 27 -5 5206.5 -5
1931 1 27 11350 241 55 5 30 -2 5204.5 -2
1931 1 28 11351 242 57 9 33 1 5205.5 1
1931 1 29 11352 243 59 10 34.5 2.5 5208 2.5
1931 1 30 11353 244 49 13 31 -1 5207 -1
1931 1 31 11354 245 61 27 44 12 5219 12
1931 2 1 11355 246 55 34 44.5 12.5 5231.5 12.5
1931 2 2 11356 247 56 21 38.5 6.5 5238 6.5
1931 2 3 11357 248 52 18 35 3 5241 3
1931 2 4 11358 249 48 21 34.5 2.5 5243.5 2.5
1931 2 5 11359 250 49 33 41 9 5252.5 9
1931 2 6 11360 251 58 24 41 9 5261.5 9
1931 2 7 11361 252 55 21 38 6 5267.5 6
1931 2 8 11362 253 60 20 40 8 5275.5 8
1931 2 9 11363 254 59 29 44 12 5287.5 12
1931 2 10 11364 255 61 17 39 7 5294.5 7
1931 2 11 11365 256 62 27 44.5 12.5 5307 12.5
1931 2 12 11366 257 53 25 39 7 5314 7
1931 2 13 11367 258 52 27 39.5 7.5 5321.5 7.5
1931 2 14 11368 259 46 20 33 1 5322.5 1
1931 2 15 11369 260 55 38 46.5 14.5 5337 14.5
1931 2 16 11370 261 50 32 41 9 5346 9
1931 2 17 11371 262 52 16 34 2 5348 2
1931 2 18 11372 263 57 18 37.5 5.5 5353.5 5.5
1931 2 19 11373 264 52 18 35 3 5356.5 3
1931 2 20 11374 265 54 27 40.5 8.5 5365 8.5
1931 2 21 11375 266 50 29 39.5 7.5 5372.5 7.5
1931 2 22 11376 267 50 25 37.5 5.5 5378 5.5
1931 2 23 11377 268 54 14 34 2 5380 2
1931 2 24 11378 269 56 14 35 3 5383 3
1931 2 25 11379 270 60 14 37 5 5388 5
1931 2 26 11380 271 64 18 41 9 5397 9
1931 2 27 11381 272 60 34 47 15 5412 15
1931 2 28 11382 273 53 26 39.5 7.5 5419.5 7.5
1931 3 1 11383 274 55 12 33.5 1.5 5421 1.5
1931 3 2 11384 275 61 15 38 6 5427 6
1931 3 3 11385 276 66 18 42 10 5437 10
1931 3 4 11386 277 67 20 43.5 11.5 5448.5 11.5
1931 3 5 11387 278 43 19 31 -1 5447.5 -1
1931 3 6 11388 279 48 5 26.5 -5.5 5442 -5.5
1931 3 7 11389 280 43 11 27 -5 5437 -5
1931 3 8 11390 281 48 5 26.5 -5.5 5431.5 -5.5
1931 3 9 11391 282 54 9 31.5 -0.5 5431 -0.5
1931 3 10 11392 283 63 ###M #####M 0 5431 missing
1931 3 11 11393 284 69 18 43.5 11.5 5442.5 11.5
1931 3 12 11394 285 70 36 53 21 5463.5 21
1931 3 13 11395 286 61 39 50 18 5481.5 18
1931 3 14 11396 287 63 23 43 11 5492.5 11
1931 3 15 11397 288 70 20 45 13 5505.5 13
1931 3 16 11398 289 70 25 47.5 15.5 5521 15.5
1931 3 17 11399 290 73 37 55 23 5544 23
1931 3 18 11400 291 70 28 49 17 5561 17
1931 3 19 11401 292 60 38 49 17 5578 17
1931 3 20 11402 293 70 30 50 18 5596 18
1931 3 21 11403 294 76 32 54 22 5618 22
1931 3 22 11404 295 71 40 55.5 23.5 5641.5 23.5
1931 3 23 11405 296 60 22 41 9 5650.5 9
1931 3 24 11406 297 64 19 41.5 9.5 5660 9.5
1931 3 25 11407 298 54 39 46.5 14.5 5674.5 14.5
1931 3 26 11408 299 45 25 35 3 5677.5 3
1931 3 27 11409 300 54 15 34.5 2.5 5680 2.5
1931 3 28 11410 301 58 27 42.5 10.5 5690.5 10.5
1931 3 29 11411 302 52 34 43 11 5701.5 11
1931 3 30 11412 303 55 21 38 6 5707.5 6
1931 3 31 11413 304 74 29 51.5 19.5 5727 19.5
1931 4 1 11414 305 80 33 56.5 24.5 5751.5 24.5
1931 4 2 11415 306 59 45 52 20 5771.5 20
1931 4 3 11416 307 61 16 38.5 6.5 5778 6.5
1931 4 4 11417 308 59 18 38.5 6.5 5784.5 6.5
1931 4 5 11418 309 71 20 45.5 13.5 5798 13.5
1931 4 6 11419 310 79 34 56.5 24.5 5822.5 24.5
1931 4 7 11420 311 70 31 50.5 18.5 5841 18.5
1931 4 8 11421 312 70 51 60.5 28.5 5869.5 28.5
1931 4 9 11422 313 73 25 49 17 5886.5 17
1931 4 10 11423 314 77 27 52 20 5906.5 20
1931 4 11 11424 315 83 31 57 25 5931.5 25
1931 4 12 11425 316 80 35 57.5 25.5 5957 25.5
1931 4 13 11426 317 85 44 64.5 32.5 5989.5 32.5
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1931 4 14 11427 318 71 30 50.5 18.5 6008 18.5
1931 4 15 11428 319 75 34 54.5 22.5 6030.5 22.5
1931 4 16 11429 320 77 31 54 22 6052.5 22
1931 4 17 11430 321 78 41 59.5 27.5 6080 27.5
1931 4 18 11431 322 84 40 62 30 6110 30
1931 4 19 11432 323 85 46 65.5 33.5 6143.5 33.5
1931 4 20 11433 324 73 41 57 25 6168.5 25
1931 4 21 11434 325 75 31 53 21 6189.5 21
1931 4 22 11435 326 83 45 64 32 6221.5 32
1931 4 23 11436 327 82 50 66 34 6255.5 34
1931 4 24 11437 328 69 50 59.5 27.5 6283 27.5
1931 4 25 11438 329 66 33 49.5 17.5 6300.5 17.5
1931 4 26 11439 330 70 41 55.5 23.5 6324 23.5
1931 4 27 11440 331 74 47 60.5 28.5 6352.5 28.5
1931 4 28 11441 332 68 41 54.5 22.5 6375 22.5
1931 4 29 11442 333 74 36 55 23 6398 23
1931 4 30 11443 334 75 40 57.5 25.5 6423.5 25.5
1931 5 1 11444 335 80 37 58.5 26.5 6450 26.5
1931 5 2 11445 336 79 44 61.5 29.5 6479.5 29.5
1931 5 3 11446 337 73 42 57.5 25.5 6505 25.5
1931 5 4 11447 338 80 43 61.5 29.5 6534.5 29.5
1931 5 5 11448 339 84 42 63 31 6565.5 31
1931 5 6 11449 340 88 42 65 33 6598.5 33
1931 5 7 11450 341 82 50 66 34 6632.5 34
1931 5 8 11451 342 68 35 51.5 19.5 6652 19.5
1931 5 9 11452 343 75 30 52.5 20.5 6672.5 20.5
1931 5 10 11453 344 69 40 54.5 22.5 6695 22.5
1931 5 11 11454 345 73 29 51 19 6714 19
1931 5 12 11455 346 82 31 56.5 24.5 6738.5 24.5
1931 5 13 11456 347 87 36 61.5 29.5 6768 29.5
1931 5 14 11457 348 89 40 64.5 32.5 6800.5 32.5
1931 5 15 11458 349 87 43 65 33 6833.5 33
1931 5 16 11459 350 87 55 71 39 6872.5 39
1931 5 17 11460 351 92 50 71 39 6911.5 39
1931 5 18 11461 352 68 52 60 28 6939.5 28
1931 5 19 11462 353 66 29 47.5 15.5 6955 15.5
1931 5 20 11463 354 64 42 53 21 6976 21
1931 5 21 11464 355 72 36 54 22 6998 22
1931 5 22 11465 356 87 36 61.5 29.5 7027.5 29.5
1931 5 23 11466 357 90 41 65.5 33.5 7061 33.5
1931 5 24 11467 358 91 46 68.5 36.5 7097.5 36.5
1931 5 25 11468 359 90 50 70 38 7135.5 38
1931 5 26 11469 360 66 56 61 29 7164.5 29
1931 5 27 11470 361 68 44 56 24 7188.5 24
1931 5 28 11471 362 80 36 58 26 7214.5 26
1931 5 29 11472 363 81 40 60.5 28.5 7243 28.5 1931
1931 5 30 11473 364 84 44 64 32 7275 32 Avg (n ) % values
1931 5 31 11474 365 93 46 69.5 37.5 7312.5 37.5 52.4 359 98.4
1931 6 1 11475 1 92 48 70 38 38 38
1931 6 2 11476 2 93 48 70.5 38.5 76.5 38.5
1931 6 3 11477 3 86 48 67 35 111.5 35
1931 6 4 11478 4 78 56 67 35 146.5 35
1931 6 5 11479 5 87 49 68 36 182.5 36
1931 6 6 11480 6 86 48 67 35 217.5 35
1931 6 7 11481 7 94 42 68 36 253.5 36
1931 6 8 11482 8 90 55 72.5 40.5 294 40.5
1931 6 9 11483 9 84 49 66.5 34.5 328.5 34.5
1931 6 10 11484 10 83 53 68 36 364.5 36
1931 6 11 11485 11 91 49 70 38 402.5 38
1931 6 12 11486 12 91 55 73 41 443.5 41
1931 6 13 11487 13 92 53 72.5 40.5 484 40.5
1931 6 14 11488 14 96 54 75 43 527 43
1931 6 15 11489 15 94 49 71.5 39.5 566.5 39.5
1931 6 16 11490 16 93 59 76 44 610.5 44
1931 6 17 11491 17 93 66 79.5 47.5 658 47.5
1931 6 18 11492 18 92 48 70 38 696 38
1931 6 19 11493 19 93 51 72 40 736 40
1931 6 20 11494 20 96 54 75 43 779 43
1931 6 21 11495 21 94 53 73.5 41.5 820.5 41.5
1931 6 22 11496 22 99 55 77 45 865.5 45
1931 6 23 11497 23 98 56 77 45 910.5 45
1931 6 24 11498 24 98 56 77 45 955.5 45
1931 6 25 11499 25 97 60 78.5 46.5 1002 46.5
1931 6 26 11500 26 98 59 78.5 46.5 1048.5 46.5
1931 6 27 11501 27 102 55 78.5 46.5 1095 46.5
1931 6 28 11502 28 97 67 82 50 1145 50
1931 6 29 11503 29 90 68 79 47 1192 47
1931 6 30 11504 30 96 60 78 46 1238 46
1931 7 1 11505 31 100 60 80 48 1286 48
1931 7 2 11506 32 93 67 80 48 1334 48
1931 7 3 11507 33 101 61 81 49 1383 49
1931 7 4 11508 34 90 51 70.5 38.5 1421.5 38.5
1931 7 5 11509 35 96 46 71 39 1460.5 39
1931 7 6 11510 36 99 54 76.5 44.5 1505 44.5
1931 7 7 11511 37 97 52 74.5 42.5 1547.5 42.5
1931 7 8 11512 38 98 58 78 46 1593.5 46
1931 7 9 11513 39 102 53 77.5 45.5 1639 45.5
1931 7 10 11514 40 101 56 78.5 46.5 1685.5 46.5
1931 7 11 11515 41 101 64 82.5 50.5 1736 50.5
1931 7 12 11516 42 100 54 77 45 1781 45
1931 7 13 11517 43 105 54 79.5 47.5 1828.5 47.5
1931 7 14 11518 44 101 65 83 51 1879.5 51
1931 7 15 11519 45 101 67 84 52 1931.5 52
1931 7 16 11520 46 100 69 84.5 52.5 1984 52.5
1931 7 17 11521 47 102 67 84.5 52.5 2036.5 52.5
1931 7 18 11522 48 100 73 86.5 54.5 2091 54.5
1931 7 19 11523 49 104 66 85 53 2144 53
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1931 7 20 11524 50 104 61 82.5 50.5 2194.5 50.5
1931 7 21 11525 51 103 53 78 46 2240.5 46
1931 7 22 11526 52 106 54 80 48 2288.5 48
1931 7 23 11527 53 109 60 84.5 52.5 2341 52.5
1931 7 24 11528 54 110 63 86.5 54.5 2395.5 54.5
1931 7 25 11529 55 109 72 90.5 58.5 2454 58.5
1931 7 26 11530 56 109 75 92 60 2514 60
1931 7 27 11531 57 108 76 92 60 2574 60
1931 7 28 11532 58 101 77 89 57 2631 57
1931 7 29 11533 59 97 72 84.5 52.5 2683.5 52.5
1931 7 30 11534 60 89 68 78.5 46.5 2730 46.5
1931 7 31 11535 61 90 61 75.5 43.5 2773.5 43.5
1931 8 1 11536 62 93 58 75.5 43.5 2817 43.5
1931 8 2 11537 63 95 50 72.5 40.5 2857.5 40.5
1931 8 3 11538 64 99 55 77 45 2902.5 45
1931 8 4 11539 65 97 54 75.5 43.5 2946 43.5
1931 8 5 11540 66 92 72 82 50 2996 50
1931 8 6 11541 67 90 68 79 47 3043 47
1931 8 7 11542 68 92 63 77.5 45.5 3088.5 45.5
1931 8 8 11543 69 97 67 82 50 3138.5 50
1931 8 9 11544 70 92 60 76 44 3182.5 44
1931 8 10 11545 71 92 62 77 45 3227.5 45
1931 8 11 11546 72 95 55 75 43 3270.5 43
1931 8 12 11547 73 91 54 72.5 40.5 3311 40.5
1931 8 13 11548 74 95 50 72.5 40.5 3351.5 40.5
1931 8 14 11549 75 90 73 81.5 49.5 3401 49.5
1931 8 15 11550 76 91 59 75 43 3444 43
1931 8 16 11551 77 90 57 73.5 41.5 3485.5 41.5
1931 8 17 11552 78 97 56 76.5 44.5 3530 44.5
1931 8 18 11553 79 94 60 77 45 3575 45
1931 8 19 11554 80 99 55 77 45 3620 45
1931 8 20 11555 81 97 56 76.5 44.5 3664.5 44.5
1931 8 21 11556 82 98 55 76.5 44.5 3709 44.5
1931 8 22 11557 83 93 55 74 42 3751 42
1931 8 23 11558 84 94 59 76.5 44.5 3795.5 44.5
1931 8 24 11559 85 98 57 77.5 45.5 3841 45.5
1931 8 25 11560 86 103 57 80 48 3889 48
1931 8 26 11561 87 101 54 77.5 45.5 3934.5 45.5
1931 8 27 11562 88 99 50 74.5 42.5 3977 42.5
1931 8 28 11563 89 99 47 73 41 4018 41
1931 8 29 11564 90 91 60 75.5 43.5 4061.5 43.5
1931 8 30 11565 91 90 60 75 43 4104.5 43
1931 8 31 11566 92 86 53 69.5 37.5 4142 37.5
1931 9 1 11567 93 88 51 69.5 37.5 4179.5 37.5
1931 9 2 11568 94 93 48 70.5 38.5 4218 38.5
1931 9 3 11569 95 92 50 71 39 4257 39
1931 9 4 11570 96 90 53 71.5 39.5 4296.5 39.5
1931 9 5 11571 97 97 55 76 44 4340.5 44
1931 9 6 11572 98 97 53 75 43 4383.5 43
1931 9 7 11573 99 92 55 73.5 41.5 4425 41.5
1931 9 8 11574 100 92 61 76.5 44.5 4469.5 44.5
1931 9 9 11575 101 90 60 75 43 4512.5 43
1931 9 10 11576 102 93 63 78 46 4558.5 46
1931 9 11 11577 103 90 49 69.5 37.5 4596 37.5
1931 9 12 11578 104 82 45 63.5 31.5 4627.5 31.5
1931 9 13 11579 105 80 51 65.5 33.5 4661 33.5
1931 9 14 11580 106 82 52 67 35 4696 35
1931 9 15 11581 107 80 52 66 34 4730 34
1931 9 16 11582 108 88 46 67 35 4765 35
1931 9 17 11583 109 82 50 66 34 4799 34
1931 9 18 11584 110 81 67 74 42 4841 42
1931 9 19 11585 111 79 55 67 35 4876 35
1931 9 20 11586 112 74 46 60 28 4904 28
1931 9 21 11587 113 81 35 58 26 4930 26
1931 9 22 11588 114 82 50 66 34 4964 34
1931 9 23 11589 115 82 51 66.5 34.5 4998.5 34.5
1931 9 24 11590 116 70 45 57.5 25.5 5024 25.5
1931 9 25 11591 117 81 32 56.5 24.5 5048.5 24.5
1931 9 26 11592 118 77 41 59 27 5075.5 27
1931 9 27 11593 119 80 45 62.5 30.5 5106 30.5
1931 9 28 11594 120 81 43 62 30 5136 30
1931 9 29 11595 121 80 42 61 29 5165 29
1931 9 30 11596 122 87 40 63.5 31.5 5196.5 31.5
1931 10 1 11597 123 87 35 61 29 5225.5 29
1931 10 2 11598 124 71 54 62.5 30.5 5256 30.5
1931 10 3 11599 125 79 44 61.5 29.5 5285.5 29.5
1931 10 4 11600 126 77 47 62 30 5315.5 30
1931 10 5 11601 127 79 45 62 30 5345.5 30
1931 10 6 11602 128 82 45 63.5 31.5 5377 31.5
1931 10 7 11603 129 83 38 60.5 28.5 5405.5 28.5
1931 10 8 11604 130 80 40 60 28 5433.5 28
1931 10 9 11605 131 82 36 59 27 5460.5 27
1931 10 10 11606 132 74 50 62 30 5490.5 30
1931 10 11 11607 133 74 30 52 20 5510.5 20
1931 10 12 11608 134 79 31 55 23 5533.5 23
1931 10 13 11609 135 73 29 51 19 5552.5 19
1931 10 14 11610 136 78 30 54 22 5574.5 22
1931 10 15 11611 137 80 29 54.5 22.5 5597 22.5
1931 10 16 11612 138 81 28 54.5 22.5 5619.5 22.5
1931 10 17 11613 139 73 30 51.5 19.5 5639 19.5
1931 10 18 11614 140 76 44 60 28 5667 28
1931 10 19 11615 141 69 50 59.5 27.5 5694.5 27.5
1931 10 20 11616 142 62 44 53 21 5715.5 21
1931 10 21 11617 143 68 40 54 22 5737.5 22
1931 10 22 11618 144 64 34 49 17 5754.5 17
1931 10 23 11619 145 73 36 54.5 22.5 5777 22.5
1931 10 24 11620 146 73 35 54 22 5799 22
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1931 10 25 11621 147 70 40 55 23 5822 23
1931 10 26 11622 148 62 51 56.5 24.5 5846.5 24.5
1931 10 27 11623 149 60 22 41 9 5855.5 9
1931 10 28 11624 150 68 29 48.5 16.5 5872 16.5
1931 10 29 11625 151 67 27 47 15 5887 15
1931 10 30 11626 152 70 33 51.5 19.5 5906.5 19.5
1931 10 31 11627 153 78 24 51 19 5925.5 19
1931 11 1 11628 154 78 24 51 19 5944.5 19
1931 11 2 11629 155 76 25 50.5 18.5 5963 18.5
1931 11 3 11630 156 71 25 48 16 5979 16
1931 11 4 11631 157 70 23 46.5 14.5 5993.5 14.5
1931 11 5 11632 158 72 22 47 15 6008.5 15
1931 11 6 11633 159 70 25 47.5 15.5 6024 15.5
1931 11 7 11634 160 69 26 47.5 15.5 6039.5 15.5
1931 11 8 11635 161 60 41 50.5 18.5 6058 18.5
1931 11 9 11636 162 61 39 50 18 6076 18
1931 11 10 11637 163 61 31 46 14 6090 14
1931 11 11 11638 164 54 33 43.5 11.5 6101.5 11.5
1931 11 12 11639 165 60 30 45 13 6114.5 13
1931 11 13 11640 166 60 23 41.5 9.5 6124 9.5
1931 11 14 11641 167 58 23 40.5 8.5 6132.5 8.5
1931 11 15 11642 168 60 29 44.5 12.5 6145 12.5
1931 11 16 11643 169 57 41 49 17 6162 17
1931 11 17 11644 170 58 19 38.5 6.5 6168.5 6.5
1931 11 18 11645 171 56 21 38.5 6.5 6175 6.5
1931 11 19 11646 172 52 18 35 3 6178 3
1931 11 20 11647 173 52 16 34 2 6180 2
1931 11 21 11648 174 42 18 30 -2 6178 -2
1931 11 22 11649 175 50 18 34 2 6180 2
1931 11 23 11650 176 40 9 24.5 -7.5 6172.5 -7.5
1931 11 24 11651 177 36 -3 16.5 -15.5 6157 -15.5
1931 11 25 11652 178 36 -5 15.5 -16.5 6140.5 -16.5
1931 11 26 11653 179 37 8 22.5 -9.5 6131 -9.5
1931 11 27 11654 180 38 21 29.5 -2.5 6128.5 -2.5
1931 11 28 11655 181 37 22 29.5 -2.5 6126 -2.5
1931 11 29 11656 182 40 8 24 -8 6118 -8
1931 11 30 11657 183 40 4 22 -10 6108 -10
1931 12 1 11658 184 40 3 21.5 -10.5 6097.5 -10.5
1931 12 2 11659 185 34 2 18 -14 6083.5 -14
1931 12 3 11660 186 24 7 15.5 -16.5 6067 -16.5
1931 12 4 11661 187 27 20 23.5 -8.5 6058.5 -8.5
1931 12 5 11662 188 28 21 24.5 -7.5 6051 -7.5
1931 12 6 11663 189 36 0 18 -14 6037 -14
1931 12 7 11664 190 33 -1 16 -16 6021 -16
1931 12 8 11665 191 28 8 18 -14 6007 -14
1931 12 9 11666 192 36 24 30 -2 6005 -2
1931 12 10 11667 193 43 28 35.5 3.5 6008.5 3.5
1931 12 11 11668 194 44 16 30 -2 6006.5 -2
1931 12 12 11669 195 39 8 23.5 -8.5 5998 -8.5
1931 12 13 11670 196 29 -4 12.5 -19.5 5978.5 -19.5
1931 12 14 11671 197 30 3 16.5 -15.5 5963 -15.5
1931 12 15 11672 198 30 -3 13.5 -18.5 5944.5 -18.5
1931 12 16 11673 199 29 -7 11 -21 5923.5 -21
1931 12 17 11674 200 29 -4 12.5 -19.5 5904 -19.5
1931 12 18 11675 201 33 2 17.5 -14.5 5889.5 -14.5
1931 12 19 11676 202 39 1 20 -12 5877.5 -12
1931 12 20 11677 203 33 3 18 -14 5863.5 -14
1931 12 21 11678 204 48 22 35 3 5866.5 3
1931 12 22 11679 205 50 19 34.5 2.5 5869 2.5
1931 12 23 11680 206 52 22 37 5 5874 5
1931 12 24 11681 207 49 23 36 4 5878 4
1931 12 25 11682 208 48 18 33 1 5879 1
1931 12 26 11683 209 47 18 32.5 0.5 5879.5 0.5
1931 12 27 11684 210 40 16 28 -4 5875.5 -4
1931 12 28 11685 211 39 17 28 -4 5871.5 -4
1931 12 29 11686 212 49 28 38.5 6.5 5878 6.5
1931 12 30 11687 213 41 5 23 -9 5869 -9
1931 12 31 11688 214 39 2 20.5 -11.5 5857.5 -11.5
1932 1 1 11689 215 35 9 22 -10 5847.5 -10
1932 1 2 11690 216 40 17 28.5 -3.5 5844 -3.5
1932 1 3 11691 217 35 18 26.5 -5.5 5838.5 -5.5
1932 1 4 11692 218 40 8 24 -8 5830.5 -8
1932 1 5 11693 219 41 3 22 -10 5820.5 -10
1932 1 6 11694 220 37 13 25 -7 5813.5 -7
1932 1 7 11695 221 51 6 28.5 -3.5 5810 -3.5
1932 1 8 11696 222 45 9 27 -5 5805 -5
1932 1 9 11697 223 37 9 23 -9 5796 -9
1932 1 10 11698 224 47 14 30.5 -1.5 5794.5 -1.5
1932 1 11 11699 225 45 12 28.5 -3.5 5791 -3.5
1932 1 12 11700 226 51 17 34 2 5793 2
1932 1 13 11701 227 43 14 28.5 -3.5 5789.5 -3.5
1932 1 14 11702 228 40 10 25 -7 5782.5 -7
1932 1 15 11703 229 39 16 27.5 -4.5 5778 -4.5
1932 1 16 11704 230 29 17 23 -9 5769 -9
1932 1 17 11705 231 40 6 23 -9 5760 -9
1932 1 18 11706 232 33 6 19.5 -12.5 5747.5 -12.5
1932 1 19 11707 233 35 5 20 -12 5735.5 -12
1932 1 20 11708 234 39 7 23 -9 5726.5 -9
1932 1 21 11709 235 40 4 22 -10 5716.5 -10
1932 1 22 11710 236 40 3 21.5 -10.5 5706 -10.5
1932 1 23 11711 237 33 5 19 -13 5693 -13
1932 1 24 11712 238 35 -5 15 -17 5676 -17
1932 1 25 11713 239 34 3 18.5 -13.5 5662.5 -13.5
1932 1 26 11714 240 31 -1 15 -17 5645.5 -17
1932 1 27 11715 241 30 2 16 -16 5629.5 -16
1932 1 28 11716 242 30 0 15 -17 5612.5 -17
1932 1 29 11717 243 29 -4 12.5 -19.5 5593 -19.5
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1932 1 30 11718 244 48 3 25.5 -6.5 5586.5 -6.5
1932 1 31 11719 245 40 28 34 2 5588.5 2
1932 2 1 11720 246 52 23 37.5 5.5 5594 5.5
1932 2 2 11721 247 41 23 32 0 5594 0
1932 2 3 11722 248 43 23 33 1 5595 1
1932 2 4 11723 249 36 14 25 -7 5588 -7
1932 2 5 11724 250 40 17 28.5 -3.5 5584.5 -3.5
1932 2 6 11725 251 41 19 30 -2 5582.5 -2
1932 2 7 11726 252 60 25 42.5 10.5 5593 10.5
1932 2 8 11727 253 50 29 39.5 7.5 5600.5 7.5
1932 2 9 11728 254 54 42 48 16 5616.5 16
1932 2 10 11729 255 58 36 47 15 5631.5 15
1932 2 11 11730 256 50 18 34 2 5633.5 2
1932 2 12 11731 257 53 15 34 2 5635.5 2
1932 2 13 11732 258 49 16 32.5 0.5 5636 0.5
1932 2 14 11733 259 49 33 41 9 5645 9
1932 2 15 11734 260 43 28 35.5 3.5 5648.5 3.5
1932 2 16 11735 261 45 22 33.5 1.5 5650 1.5
1932 2 17 11736 262 43 21 32 0 5650 0
1932 2 18 11737 263 48 26 37 5 5655 5
1932 2 19 11738 264 48 24 36 4 5659 4
1932 2 20 11739 265 49 21 35 3 5662 3
1932 2 21 11740 266 58 20 39 7 5669 7
1932 2 22 11741 267 59 21 40 8 5677 8
1932 2 23 11742 268 60 22 41 9 5686 9
1932 2 24 11743 269 60 20 40 8 5694 8
1932 2 25 11744 270 67 21 44 12 5706 12
1932 2 26 11745 271 65 21 43 11 5717 11
1932 2 27 11746 272 69 24 46.5 14.5 5731.5 14.5
1932 2 28 11747 273 72 29 50.5 18.5 5750 18.5
1932 2 29 11748 274 65 33 49 17 5767 17
1932 3 1 11749 275 57 21 39 7 5774 7
1932 3 2 11750 276 55 14 34.5 2.5 5776.5 2.5
1932 3 3 11751 277 42 33 37.5 5.5 5782 5.5
1932 3 4 11752 278 46 18 32 0 5782 0
1932 3 5 11753 279 52 14 33 1 5783 1
1932 3 6 11754 280 64 22 43 11 5794 11
1932 3 7 11755 281 66 24 45 13 5807 13
1932 3 8 11756 282 60 31 45.5 13.5 5820.5 13.5
1932 3 9 11757 283 68 22 45 13 5833.5 13
1932 3 10 11758 284 50 33 41.5 9.5 5843 9.5
1932 3 11 11759 285 54 25 39.5 7.5 5850.5 7.5
1932 3 12 11760 286 44 18 31 -1 5849.5 -1
1932 3 13 11761 287 51 5 28 -4 5845.5 -4
1932 3 14 11762 288 65 25 45 13 5858.5 13
1932 3 15 11763 289 66 24 45 13 5871.5 13
1932 3 16 11764 290 63 23 43 11 5882.5 11
1932 3 17 11765 291 66 29 47.5 15.5 5898 15.5
1932 3 18 11766 292 72 33 52.5 20.5 5918.5 20.5
1932 3 19 11767 293 71 41 56 24 5942.5 24
1932 3 20 11768 294 57 43 50 18 5960.5 18
1932 3 21 11769 295 51 37 44 12 5972.5 12
1932 3 22 11770 296 51 25 38 6 5978.5 6
1932 3 23 11771 297 62 25 43.5 11.5 5990 11.5
1932 3 24 11772 298 64 29 46.5 14.5 6004.5 14.5
1932 3 25 11773 299 60 40 50 18 6022.5 18
1932 3 26 11774 300 51 34 42.5 10.5 6033 10.5
1932 3 27 11775 301 62 19 40.5 8.5 6041.5 8.5
1932 3 28 11776 302 72 22 47 15 6056.5 15
1932 3 29 11777 303 58 41 49.5 17.5 6074 17.5
1932 3 30 11778 304 57 18 37.5 5.5 6079.5 5.5
1932 3 31 11779 305 72 21 46.5 14.5 6094 14.5
1932 4 1 11780 306 81 26 53.5 21.5 6115.5 21.5
1932 4 2 11781 307 75 36 55.5 23.5 6139 23.5
1932 4 3 11782 308 77 54 65.5 33.5 6172.5 33.5
1932 4 4 11783 309 73 42 57.5 25.5 6198 25.5
1932 4 5 11784 310 74 50 62 30 6228 30
1932 4 6 11785 311 60 40 50 18 6246 18
1932 4 7 11786 312 65 22 43.5 11.5 6257.5 11.5
1932 4 8 11787 313 64 24 44 12 6269.5 12
1932 4 9 11788 314 57 20 38.5 6.5 6276 6.5
1932 4 10 11789 315 60 30 45 13 6289 13
1932 4 11 11790 316 64 25 44.5 12.5 6301.5 12.5
1932 4 12 11791 317 81 33 57 25 6326.5 25
1932 4 13 11792 318 85 41 63 31 6357.5 31
1932 4 14 11793 319 71 54 62.5 30.5 6388 30.5
1932 4 15 11794 320 74 31 52.5 20.5 6408.5 20.5
1932 4 16 11795 321 76 33 54.5 22.5 6431 22.5
1932 4 17 11796 322 71 43 57 25 6456 25
1932 4 18 11797 323 65 36 50.5 18.5 6474.5 18.5
1932 4 19 11798 324 78 31 54.5 22.5 6497 22.5
1932 4 20 11799 325 72 60 66 34 6531 34
1932 4 21 11800 326 60 39 49.5 17.5 6548.5 17.5
1932 4 22 11801 327 55 32 43.5 11.5 6560 11.5
1932 4 23 11802 328 58 24 41 9 6569 9
1932 4 24 11803 329 62 30 46 14 6583 14
1932 4 25 11804 330 68 31 49.5 17.5 6600.5 17.5
1932 4 26 11805 331 66 44 55 23 6623.5 23
1932 4 27 11806 332 58 40 49 17 6640.5 17
1932 4 28 11807 333 68 39 53.5 21.5 6662 21.5
1932 4 29 11808 334 69 41 55 23 6685 23
1932 4 30 11809 335 74 43 58.5 26.5 6711.5 26.5
1932 5 1 11810 336 78 42 60 28 6739.5 28
1932 5 2 11811 337 75 55 65 33 6772.5 33
1932 5 3 11812 338 80 55 67.5 35.5 6808 35.5
1932 5 4 11813 339 71 45 58 26 6834 26
1932 5 5 11814 340 60 40 50 18 6852 18


75 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1932 5 6 11815 341 56 35 45.5 13.5 6865.5 13.5
1932 5 7 11816 342 64 36 50 18 6883.5 18
1932 5 8 11817 343 79 35 57 25 6908.5 25
1932 5 9 11818 344 85 40 62.5 30.5 6939 30.5
1932 5 10 11819 345 85 53 69 37 6976 37
1932 5 11 11820 346 87 45 66 34 7010 34
1932 5 12 11821 347 89 45 67 35 7045 35
1932 5 13 11822 348 84 48 66 34 7079 34
1932 5 14 11823 349 83 46 64.5 32.5 7111.5 32.5
1932 5 15 11824 350 80 49 64.5 32.5 7144 32.5
1932 5 16 11825 351 82 49 65.5 33.5 7177.5 33.5
1932 5 17 11826 352 90 50 70 38 7215.5 38
1932 5 18 11827 353 90 51 70.5 38.5 7254 38.5
1932 5 19 11828 354 85 55 70 38 7292 38
1932 5 20 11829 355 86 50 68 36 7328 36
1932 5 21 11830 356 90 49 69.5 37.5 7365.5 37.5
1932 5 22 11831 357 75 55 65 33 7398.5 33
1932 5 23 11832 358 74 34 54 22 7420.5 22
1932 5 24 11833 359 84 34 59 27 7447.5 27
1932 5 25 11834 360 77 33 55 23 7470.5 23
1932 5 26 11835 361 82 38 60 28 7498.5 28
1932 5 27 11836 362 86 47 66.5 34.5 7533 34.5
1932 5 28 11837 363 86 60 73 41 7574 41
1932 5 29 11838 364 88 61 74.5 42.5 7616.5 42.5 1932
1932 5 30 11839 365 80 60 70 38 7654.5 38 Avg (n ) % values
1932 5 31 11840 366 77 38 57.5 25.5 7680 25.5 52.9 365 100.0
1932 6 1 11841 1 80 48 64 32 32 32
1932 6 2 11842 2 82 39 60.5 28.5 60.5 28.5
1932 6 3 11843 3 85 56 70.5 38.5 99 38.5
1932 6 4 11844 4 72 54 63 31 130 31
1932 6 5 11845 5 70 40 55 23 153 23
1932 6 6 11846 6 70 48 59 27 180 27
1932 6 7 11847 7 74 44 59 27 207 27
1932 6 8 11848 8 77 34 55.5 23.5 230.5 23.5
1932 6 9 11849 9 81 40 60.5 28.5 259 28.5
1932 6 10 11850 10 86 44 65 33 292 33
1932 6 11 11851 11 88 48 68 36 328 36
1932 6 12 11852 12 94 48 71 39 367 39
1932 6 13 11853 13 91 51 71 39 406 39
1932 6 14 11854 14 98 55 76.5 44.5 450.5 44.5
1932 6 15 11855 15 85 46 65.5 33.5 484 33.5
1932 6 16 11856 16 84 51 67.5 35.5 519.5 35.5
1932 6 17 11857 17 88 50 69 37 556.5 37
1932 6 18 11858 18 90 48 69 37 593.5 37
1932 6 19 11859 19 89 47 68 36 629.5 36
1932 6 20 11860 20 95 50 72.5 40.5 670 40.5
1932 6 21 11861 21 98 55 76.5 44.5 714.5 44.5
1932 6 22 11862 22 100 55 77.5 45.5 760 45.5
1932 6 23 11863 23 101 70 85.5 53.5 813.5 53.5
1932 6 24 11864 24 102 55 78.5 46.5 860 46.5
1932 6 25 11865 25 102 60 81 49 909 49
1932 6 26 11866 26 98 61 79.5 47.5 956.5 47.5
1932 6 27 11867 27 100 65 82.5 50.5 1007 50.5
1932 6 28 11868 28 102 58 80 48 1055 48
1932 6 29 11869 29 100 62 81 49 1104 49
1932 6 30 11870 30 101 56 78.5 46.5 1150.5 46.5
1932 7 1 11871 31 103 57 80 48 1198.5 48
1932 7 2 11872 32 94 68 81 49 1247.5 49
1932 7 3 11873 33 99 55 77 45 1292.5 45
1932 7 4 11874 34 100 60 80 48 1340.5 48
1932 7 5 11875 35 95 66 80.5 48.5 1389 48.5
1932 7 6 11876 36 103 59 81 49 1438 49
1932 7 7 11877 37 104 66 85 53 1491 53
1932 7 8 11878 38 102 61 81.5 49.5 1540.5 49.5
1932 7 9 11879 39 92 64 78 46 1586.5 46
1932 7 10 11880 40 98 66 82 50 1636.5 50
1932 7 11 11881 41 90 66 78 46 1682.5 46
1932 7 12 11882 42 91 60 75.5 43.5 1726 43.5
1932 7 13 11883 43 91 62 76.5 44.5 1770.5 44.5
1932 7 14 11884 44 89 49 69 37 1807.5 37
1932 7 15 11885 45 92 64 78 46 1853.5 46
1932 7 16 11886 46 92 68 80 48 1901.5 48
1932 7 17 11887 47 98 66 82 50 1951.5 50
1932 7 18 11888 48 95 65 80 48 1999.5 48
1932 7 19 11889 49 94 56 75 43 2042.5 43
1932 7 20 11890 50 95 54 74.5 42.5 2085 42.5
1932 7 21 11891 51 100 53 76.5 44.5 2129.5 44.5
1932 7 22 11892 52 96 57 76.5 44.5 2174 44.5
1932 7 23 11893 53 95 56 75.5 43.5 2217.5 43.5
1932 7 24 11894 54 94 61 77.5 45.5 2263 45.5
1932 7 25 11895 55 98 60 79 47 2310 47
1932 7 26 11896 56 92 60 76 44 2354 44
1932 7 27 11897 57 89 66 77.5 45.5 2399.5 45.5
1932 7 28 11898 58 83 64 73.5 41.5 2441 41.5
1932 7 29 11899 59 73 63 68 36 2477 36
1932 7 30 11900 60 80 64 72 40 2517 40
1932 7 31 11901 61 92 57 74.5 42.5 2559.5 42.5
1932 8 1 11902 62 86 60 73 41 2600.5 41
1932 8 2 11903 63 89 51 70 38 2638.5 38
1932 8 3 11904 64 96 53 74.5 42.5 2681 42.5
1932 8 4 11905 65 98 65 81.5 49.5 2730.5 49.5
1932 8 5 11906 66 86 55 70.5 38.5 2769 38.5
1932 8 6 11907 67 90 50 70 38 2807 38
1932 8 7 11908 68 98 47 72.5 40.5 2847.5 40.5
1932 8 8 11909 69 95 50 72.5 40.5 2888 40.5
1932 8 9 11910 70 92 56 74 42 2930 42
1932 8 10 11911 71 88 65 76.5 44.5 2974.5 44.5
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1932 8 11 11912 72 86 54 70 38 3012.5 38
1932 8 12 11913 73 89 49 69 37 3049.5 37
1932 8 13 11914 74 83 49 66 34 3083.5 34
1932 8 14 11915 75 87 59 73 41 3124.5 41
1932 8 15 11916 76 89 68 78.5 46.5 3171 46.5
1932 8 16 11917 77 89 60 74.5 42.5 3213.5 42.5
1932 8 17 11918 78 84 61 72.5 40.5 3254 40.5
1932 8 18 11919 79 85 68 76.5 44.5 3298.5 44.5
1932 8 19 11920 80 85 61 73 41 3339.5 41
1932 8 20 11921 81 80 65 72.5 40.5 3380 40.5
1932 8 21 11922 82 80 60 70 38 3418 38
1932 8 22 11923 83 79 61 70 38 3456 38
1932 8 23 11924 84 90 56 73 41 3497 41
1932 8 24 11925 85 83 51 67 35 3532 35
1932 8 25 11926 86 88 58 73 41 3573 41
1932 8 26 11927 87 86 62 74 42 3615 42
1932 8 27 11928 88 70 57 63.5 31.5 3646.5 31.5
1932 8 28 11929 89 68 56 62 30 3676.5 30
1932 8 29 11930 90 78 58 68 36 3712.5 36
1932 8 30 11931 91 73 54 63.5 31.5 3744 31.5
1932 8 31 11932 92 74 41 57.5 25.5 3769.5 25.5
1932 9 1 11933 93 76 44 60 28 3797.5 28
1932 9 2 11934 94 81 44 62.5 30.5 3828 30.5
1932 9 3 11935 95 80 45 62.5 30.5 3858.5 30.5
1932 9 4 11936 96 81 45 63 31 3889.5 31
1932 9 5 11937 97 77 43 60 28 3917.5 28
1932 9 6 11938 98 80 46 63 31 3948.5 31
1932 9 7 11939 99 82 44 63 31 3979.5 31
1932 9 8 11940 100 82 51 66.5 34.5 4014 34.5
1932 9 9 11941 101 80 43 61.5 29.5 4043.5 29.5
1932 9 10 11942 102 80 44 62 30 4073.5 30
1932 9 11 11943 103 79 38 58.5 26.5 4100 26.5
1932 9 12 11944 104 77 40 58.5 26.5 4126.5 26.5
1932 9 13 11945 105 74 41 57.5 25.5 4152 25.5
1932 9 14 11946 106 77 42 59.5 27.5 4179.5 27.5
1932 9 15 11947 107 83 40 61.5 29.5 4209 29.5
1932 9 16 11948 108 78 39 58.5 26.5 4235.5 26.5
1932 9 17 11949 109 82 42 62 30 4265.5 30
1932 9 18 11950 110 79 51 65 33 4298.5 33
1932 9 19 11951 111 75 45 60 28 4326.5 28
1932 9 20 11952 112 77 51 64 32 4358.5 32
1932 9 21 11953 113 76 50 63 31 4389.5 31
1932 9 22 11954 114 72 43 57.5 25.5 4415 25.5
1932 9 23 11955 115 68 58 63 31 4446 31
1932 9 24 11956 116 68 52 60 28 4474 28
1932 9 25 11957 117 65 43 54 22 4496 22
1932 9 26 11958 118 66 41 53.5 21.5 4517.5 21.5
1932 9 27 11959 119 72 42 57 25 4542.5 25
1932 9 28 11960 120 69 41 55 23 4565.5 23
1932 9 29 11961 121 67 43 55 23 4588.5 23
1932 9 30 11962 122 64 40 52 20 4608.5 20
1932 10 1 11963 123 65 40 52.5 20.5 4629 20.5
1932 10 2 11964 124 74 48 61 29 4658 29
1932 10 3 11965 125 79 43 61 29 4687 29
1932 10 4 11966 126 66 38 52 20 4707 20
1932 10 5 11967 127 64 29 46.5 14.5 4721.5 14.5
1932 10 6 11968 128 66 31 48.5 16.5 4738 16.5
1932 10 7 11969 129 69 36 52.5 20.5 4758.5 20.5
1932 10 8 11970 130 68 43 55.5 23.5 4782 23.5
1932 10 9 11971 131 66 48 57 25 4807 25
1932 10 10 11972 132 58 28 43 11 4818 11
1932 10 11 11973 133 70 27 48.5 16.5 4834.5 16.5
1932 10 12 11974 134 65 29 47 15 4849.5 15
1932 10 13 11975 135 65 30 47.5 15.5 4865 15.5
1932 10 14 11976 136 74 30 52 20 4885 20
1932 10 15 11977 137 79 32 55.5 23.5 4908.5 23.5
1932 10 16 11978 138 72 31 51.5 19.5 4928 19.5
1932 10 17 11979 139 72 52 62 30 4958 30
1932 10 18 11980 140 52 43 47.5 15.5 4973.5 15.5
1932 10 19 11981 141 50 24 37 5 4978.5 5
1932 10 20 11982 142 53 27 40 8 4986.5 8
1932 10 21 11983 143 53 22 37.5 5.5 4992 5.5
1932 10 22 11984 144 55 34 44.5 12.5 5004.5 12.5
1932 10 23 11985 145 60 36 48 16 5020.5 16
1932 10 24 11986 146 52 36 44 12 5032.5 12
1932 10 25 11987 147 50 20 35 3 5035.5 3
1932 10 26 11988 148 51 26 38.5 6.5 5042 6.5
1932 10 27 11989 149 51 22 36.5 4.5 5046.5 4.5
1932 10 28 11990 150 53 28 40.5 8.5 5055 8.5
1932 10 29 11991 151 54 27 40.5 8.5 5063.5 8.5
1932 10 30 11992 152 55 40 47.5 15.5 5079 15.5
1932 10 31 11993 153 52 16 34 2 5081 2
1932 11 1 11994 154 52 18 35 3 5084 3
1932 11 2 11995 155 62 32 47 15 5099 15
1932 11 3 11996 156 51 45 48 16 5115 16
1932 11 4 11997 157 42 18 30 -2 5113 -2
1932 11 5 11998 158 45 15 30 -2 5111 -2
1932 11 6 11999 159 50 19 34.5 2.5 5113.5 2.5
1932 11 7 12000 160 50 34 42 10 5123.5 10
1932 11 8 12001 161 51 15 33 1 5124.5 1
1932 11 9 12002 162 45 22 33.5 1.5 5126 1.5
1932 11 10 12003 163 42 19 30.5 -1.5 5124.5 -1.5
1932 11 11 12004 164 40 9 24.5 -7.5 5117 -7.5
1932 11 12 12005 165 41 12 26.5 -5.5 5111.5 -5.5
1932 11 13 12006 166 48 15 31.5 -0.5 5111 -0.5
1932 11 14 12007 167 53 19 36 4 5115 4
1932 11 15 12008 168 45 21 33 1 5116 1
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1932 11 16 12009 169 48 26 37 5 5121 5
1932 11 17 12010 170 55 25 40 8 5129 8
1932 11 18 12011 171 54 25 39.5 7.5 5136.5 7.5
1932 11 19 12012 172 53 19 36 4 5140.5 4
1932 11 20 12013 173 54 18 36 4 5144.5 4
1932 11 21 12014 174 53 18 35.5 3.5 5148 3.5
1932 11 22 12015 175 51 16 33.5 1.5 5149.5 1.5
1932 11 23 12016 176 52 12 32 0 5149.5 0
1932 11 24 12017 177 50 10 30 -2 5147.5 -2
1932 11 25 12018 178 50 17 33.5 1.5 5149 1.5
1932 11 26 12019 179 51 20 35.5 3.5 5152.5 3.5
1932 11 27 12020 180 51 19 35 3 5155.5 3
1932 11 28 12021 181 49 20 34.5 2.5 5158 2.5
1932 11 29 12022 182 48 15 31.5 -0.5 5157.5 -0.5
1932 11 30 12023 183 51 21 36 4 5161.5 4
1932 12 1 12024 184 43 38 40.5 8.5 5170 8.5
1932 12 2 12025 185 40 30 35 3 5173 3
1932 12 3 12026 186 43 26 34.5 2.5 5175.5 2.5
1932 12 4 12027 187 42 28 35 3 5178.5 3
1932 12 5 12028 188 39 30 34.5 2.5 5181 2.5
1932 12 6 12029 189 38 29 33.5 1.5 5182.5 1.5
1932 12 7 12030 190 39 14 26.5 -5.5 5177 -5.5
1932 12 8 12031 191 44 18 31 -1 5176 -1
1932 12 9 12032 192 39 22 30.5 -1.5 5174.5 -1.5
1932 12 10 12033 193 37 30 33.5 1.5 5176 1.5
1932 12 11 12034 194 34 22 28 -4 5172 -4
1932 12 12 12035 195 35 16 25.5 -6.5 5165.5 -6.5
1932 12 13 12036 196 19 -7 6 -26 5139.5 -26
1932 12 14 12037 197 36 11 23.5 -8.5 5131 -8.5
1932 12 15 12038 198 40 16 28 -4 5127 -4
1932 12 16 12039 199 31 6 18.5 -13.5 5113.5 -13.5
1932 12 17 12040 200 32 9 20.5 -11.5 5102 -11.5
1932 12 18 12041 201 33 12 22.5 -9.5 5092.5 -9.5
1932 12 19 12042 202 34 23 28.5 -3.5 5089 -3.5
1932 12 20 12043 203 31 0 15.5 -16.5 5072.5 -16.5
1932 12 21 12044 204 30 5 17.5 -14.5 5058 -14.5
1932 12 22 12045 205 40 9 24.5 -7.5 5050.5 -7.5
1932 12 23 12046 206 35 8 21.5 -10.5 5040 -10.5
1932 12 24 12047 207 40 18 29 -3 5037 -3
1932 12 25 12048 208 41 11 26 -6 5031 -6
1932 12 26 12049 209 26 2 14 -18 5013 -18
1932 12 27 12050 210 22 10 16 -16 4997 -16
1932 12 28 12051 211 30 10 20 -12 4985 -12
1932 12 29 12052 212 36 -2 17 -15 4970 -15
1932 12 30 12053 213 44 2 23 -9 4961 -9
1932 12 31 12054 214 36 ###M #####M 0 4961 missing
1933 1 1 12055 215 30 2 16 -16 4945 -16
1933 1 2 12056 216 27 0 13.5 -18.5 4926.5 -18.5
1933 1 3 12057 217 28 8 18 -14 4912.5 -14
1933 1 4 12058 218 30 4 17 -15 4897.5 -15
1933 1 5 12059 219 33 3 18 -14 4883.5 -14
1933 1 6 12060 220 40 2 21 -11 4872.5 -11
1933 1 7 12061 221 37 3 20 -12 4860.5 -12
1933 1 8 12062 222 34 5 19.5 -12.5 4848 -12.5
1933 1 9 12063 223 36 6 21 -11 4837 -11
1933 1 10 12064 224 41 8 24.5 -7.5 4829.5 -7.5
1933 1 11 12065 225 42 3 22.5 -9.5 4820 -9.5
1933 1 12 12066 226 30 3 16.5 -15.5 4804.5 -15.5
1933 1 13 12067 227 31 3 17 -15 4789.5 -15
1933 1 14 12068 228 39 1 20 -12 4777.5 -12
1933 1 15 12069 229 46 8 27 -5 4772.5 -5
1933 1 16 12070 230 39 11 25 -7 4765.5 -7
1933 1 17 12071 231 38 22 30 -2 4763.5 -2
1933 1 18 12072 232 40 21 30.5 -1.5 4762 -1.5
1933 1 19 12073 233 36 18 27 -5 4757 -5
1933 1 20 12074 234 35 8 21.5 -10.5 4746.5 -10.5
1933 1 21 12075 235 34 27 30.5 -1.5 4745 -1.5
1933 1 22 12076 236 32 11 21.5 -10.5 4734.5 -10.5
1933 1 23 12077 237 37 18 27.5 -4.5 4730 -4.5
1933 1 24 12078 238 38 12 25 -7 4723 -7
1933 1 25 12079 239 35 8 21.5 -10.5 4712.5 -10.5
1933 1 26 12080 240 28 21 24.5 -7.5 4705 -7.5
1933 1 27 12081 241 32 -1 15.5 -16.5 4688.5 -16.5
1933 1 28 12082 242 25 1 13 -19 4669.5 -19
1933 1 29 12083 243 26 -3 11.5 -20.5 4649 -20.5
1933 1 30 12084 244 32 4 18 -14 4635 -14
1933 1 31 12085 245 34 1 17.5 -14.5 4620.5 -14.5
1933 2 1 12086 246 39 2 20.5 -11.5 4609 -11.5
1933 2 2 12087 247 39 -3 18 -14 4595 -14
1933 2 3 12088 248 32 -9 11.5 -20.5 4574.5 -20.5
1933 2 4 12089 249 32 -7 12.5 -19.5 4555 -19.5
1933 2 5 12090 250 24 -3 10.5 -21.5 4533.5 -21.5
1933 2 6 12091 251 39 1 20 -12 4521.5 -12
1933 2 7 12092 252 29 7 18 -14 4507.5 -14
1933 2 8 12093 253 23 -11 6 -26 4481.5 -26
1933 2 9 12094 254 25 -2 11.5 -20.5 4461 -20.5
1933 2 10 12095 255 19 -18 0.5 -31.5 4429.5 -31.5
1933 2 11 12096 256 21 -7 7 -25 4404.5 -25
1933 2 12 12097 257 27 -6 10.5 -21.5 4383 -21.5
1933 2 13 12098 258 37 2 19.5 -12.5 4370.5 -12.5
1933 2 14 12099 259 41 2 21.5 -10.5 4360 -10.5
1933 2 15 12100 260 35 7 21 -11 4349 -11
1933 2 16 12101 261 40 10 25 -7 4342 -7
1933 2 17 12102 262 41 8 24.5 -7.5 4334.5 -7.5
1933 2 18 12103 263 39 14 26.5 -5.5 4329 -5.5
1933 2 19 12104 264 42 13 27.5 -4.5 4324.5 -4.5
1933 2 20 12105 265 39 13 26 -6 4318.5 -6
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1933 2 21 12106 266 37 13 25 -7 4311.5 -7
1933 2 22 12107 267 44 13 28.5 -3.5 4308 -3.5
1933 2 23 12108 268 50 11 30.5 -1.5 4306.5 -1.5
1933 2 24 12109 269 49 26 37.5 5.5 4312 5.5
1933 2 25 12110 270 51 19 35 3 4315 3
1933 2 26 12111 271 54 24 39 7 4322 7
1933 2 27 12112 272 59 19 39 7 4329 7
1933 2 28 12113 273 59 23 41 9 4338 9
1933 3 1 12114 274 56 26 41 9 4347 9
1933 3 2 12115 275 61 23 42 10 4357 10
1933 3 3 12116 276 57 22 39.5 7.5 4364.5 7.5
1933 3 4 12117 277 38 29 33.5 1.5 4366 1.5
1933 3 5 12118 278 46 14 30 -2 4364 -2
1933 3 6 12119 279 50 17 33.5 1.5 4365.5 1.5
1933 3 7 12120 280 51 20 35.5 3.5 4369 3.5
1933 3 8 12121 281 60 34 47 15 4384 15
1933 3 9 12122 282 62 26 44 12 4396 12
1933 3 10 12123 283 64 27 45.5 13.5 4409.5 13.5
1933 3 11 12124 284 64 28 46 14 4423.5 14
1933 3 12 12125 285 62 42 52 20 4443.5 20
1933 3 13 12126 286 53 41 47 15 4458.5 15
1933 3 14 12127 287 52 19 35.5 3.5 4462 3.5
1933 3 15 12128 288 55 23 39 7 4469 7
1933 3 16 12129 289 51 34 42.5 10.5 4479.5 10.5
1933 3 17 12130 290 45 36 40.5 8.5 4488 8.5
1933 3 18 12131 291 50 30 40 8 4496 8
1933 3 19 12132 292 47 23 35 3 4499 3
1933 3 20 12133 293 53 21 37 5 4504 5
1933 3 21 12134 294 44 30 37 5 4509 5
1933 3 22 12135 295 43 17 30 -2 4507 -2
1933 3 23 12136 296 54 29 41.5 9.5 4516.5 9.5
1933 3 24 12137 297 43 33 38 6 4522.5 6
1933 3 25 12138 298 52 17 34.5 2.5 4525 2.5
1933 3 26 12139 299 53 23 38 6 4531 6
1933 3 27 12140 300 71 28 49.5 17.5 4548.5 17.5
1933 3 28 12141 301 76 26 51 19 4567.5 19
1933 3 29 12142 302 40 24 32 0 4567.5 0
1933 3 30 12143 303 51 22 36.5 4.5 4572 4.5
1933 3 31 12144 304 60 22 41 9 4581 9
1933 4 1 12145 305 ###M 29 #####M 0 4581 missing
1933 4 2 12146 306 ###M 29 #####M 0 4581 missing
1933 4 3 12147 307 ###M 31 #####M 0 4581 missing
1933 4 4 12148 308 ###M 39 #####M 0 4581 missing
1933 4 5 12149 309 ###M 23 #####M 0 4581 missing
1933 4 6 12150 310 ###M 18 #####M 0 4581 missing
1933 4 7 12151 311 ###M 46 #####M 0 4581 missing
1933 4 8 12152 312 ###M 36 #####M 0 4581 missing
1933 4 9 12153 313 ###M 33 #####M 0 4581 missing
1933 4 10 12154 314 ###M 20 #####M 0 4581 missing
1933 4 11 12155 315 ###M 15 #####M 0 4581 missing
1933 4 12 12156 316 ###M 21 #####M 0 4581 missing
1933 4 13 12157 317 ###M 31 #####M 0 4581 missing
1933 4 14 12158 318 ###M 14 #####M 0 4581 missing
1933 4 15 12159 319 ###M 19 #####M 0 4581 missing
1933 4 16 12160 320 ###M 24 #####M 0 4581 missing
1933 4 17 12161 321 ###M 23 #####M 0 4581 missing
1933 4 18 12162 322 ###M 21 #####M 0 4581 missing
1933 4 19 12163 323 ###M 18 #####M 0 4581 missing
1933 4 20 12164 324 ###M 20 #####M 0 4581 missing
1933 4 21 12165 325 ###M 18 #####M 0 4581 missing
1933 4 22 12166 326 ###M 20 #####M 0 4581 missing
1933 4 23 12167 327 ###M 24 #####M 0 4581 missing
1933 4 24 12168 328 ###M 28 #####M 0 4581 missing
1933 4 25 12169 329 ###M 30 #####M 0 4581 missing
1933 4 26 12170 330 ###M 31 #####M 0 4581 missing
1933 4 27 12171 331 ###M 24 #####M 0 4581 missing
1933 4 28 12172 332 ###M 30 #####M 0 4581 missing
1933 4 29 12173 333 ###M 39 #####M 0 4581 missing
1933 4 30 12174 334 ###M 42 #####M 0 4581 missing
1933 5 1 12175 335 ###M 27 #####M 0 4581 missing
1933 5 2 12176 336 ###M 36 #####M 0 4581 missing
1933 5 3 12177 337 ###M 39 #####M 0 4581 missing
1933 5 4 12178 338 ###M 36 #####M 0 4581 missing
1933 5 5 12179 339 ###M 32 #####M 0 4581 missing
1933 5 6 12180 340 ###M 46 #####M 0 4581 missing
1933 5 7 12181 341 ###M 27 #####M 0 4581 missing
1933 5 8 12182 342 ###M 41 #####M 0 4581 missing
1933 5 9 12183 343 ###M 40 #####M 0 4581 missing
1933 5 10 12184 344 ###M 35 #####M 0 4581 missing
1933 5 11 12185 345 ###M 35 #####M 0 4581 missing
1933 5 12 12186 346 ###M ###M #####M 0 4581 missing
1933 5 13 12187 347 ###M 30 #####M 0 4581 missing
1933 5 14 12188 348 ###M 29 #####M 0 4581 missing
1933 5 15 12189 349 ###M 32 #####M 0 4581 missing
1933 5 16 12190 350 ###M 37 #####M 0 4581 missing
1933 5 17 12191 351 ###M 44 #####M 0 4581 missing
1933 5 18 12192 352 ###M 52 #####M 0 4581 missing
1933 5 19 12193 353 ###M 43 #####M 0 4581 missing
1933 5 20 12194 354 ###M 46 #####M 0 4581 missing
1933 5 21 12195 355 ###M 42 #####M 0 4581 missing
1933 5 22 12196 356 ###M 44 #####M 0 4581 missing
1933 5 23 12197 357 ###M 42 #####M 0 4581 missing
1933 5 24 12198 358 ###M 43 #####M 0 4581 missing
1933 5 25 12199 359 ###M 50 #####M 0 4581 missing
1933 5 26 12200 360 ###M 45 #####M 0 4581 missing
1933 5 27 12201 361 ###M 46 #####M 0 4581 missing
1933 5 28 12202 362 ###M 46 #####M 0 4581 missing
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1933 5 29 12203 363 ###M 41 #####M 0 4581 missing 1933
1933 5 30 12204 364 ###M 41 #####M 0 4581 missing Avg (n ) % values
1933 5 31 12205 365 ###M 41 #####M 0 4581 missing 47.1 303 83.0
1933 6 1 12206 1 94 ###M #####M 0 0 missing
1933 6 2 12207 2 93 43 68 36 36 36
1933 6 3 12208 3 90 44 67 35 71 35
1933 6 4 12209 4 91 47 69 37 108 37
1933 6 5 12210 5 90 56 73 41 149 41
1933 6 6 12211 6 86 44 65 33 182 33
1933 6 7 12212 7 89 45 67 35 217 35
1933 6 8 12213 8 91 45 68 36 253 36
1933 6 9 12214 9 92 52 72 40 293 40
1933 6 10 12215 10 94 56 75 43 336 43
1933 6 11 12216 11 98 54 76 44 380 44
1933 6 12 12217 12 100 55 77.5 45.5 425.5 45.5
1933 6 13 12218 13 95 65 80 48 473.5 48
1933 6 14 12219 14 95 68 81.5 49.5 523 49.5
1933 6 15 12220 15 97 64 80.5 48.5 571.5 48.5
1933 6 16 12221 16 100 64 82 50 621.5 50
1933 6 17 12222 17 102 55 78.5 46.5 668 46.5
1933 6 18 12223 18 101 59 80 48 716 48
1933 6 19 12224 19 109 64 86.5 54.5 770.5 54.5
1933 6 20 12225 20 103 64 83.5 51.5 822 51.5
1933 6 21 12226 21 98 62 80 48 870 48
1933 6 22 12227 22 95 63 79 47 917 47
1933 6 23 12228 23 98 60 79 47 964 47
1933 6 24 12229 24 100 53 76.5 44.5 1008.5 44.5
1933 6 25 12230 25 100 54 77 45 1053.5 45
1933 6 26 12231 26 110 50 80 48 1101.5 48
1933 6 27 12232 27 100 55 77.5 45.5 1147 45.5
1933 6 28 12233 28 94 67 80.5 48.5 1195.5 48.5
1933 6 29 12234 29 95 60 77.5 45.5 1241 45.5
1933 6 30 12235 30 96 47 71.5 39.5 1280.5 39.5
1933 7 1 12236 31 106 61 83.5 51.5 1332 51.5
1933 7 2 12237 32 102 60 81 49 1381 49
1933 7 3 12238 33 100 62 81 49 1430 49
1933 7 4 12239 34 99 59 79 47 1477 47
1933 7 5 12240 35 95 70 82.5 50.5 1527.5 50.5
1933 7 6 12241 36 99 60 79.5 47.5 1575 47.5
1933 7 7 12242 37 95 60 77.5 45.5 1620.5 45.5
1933 7 8 12243 38 98 60 79 47 1667.5 47
1933 7 9 12244 39 96 62 79 47 1714.5 47
1933 7 10 12245 40 93 65 79 47 1761.5 47
1933 7 11 12246 41 96 64 80 48 1809.5 48
1933 7 12 12247 42 103 63 83 51 1860.5 51
1933 7 13 12248 43 104 64 84 52 1912.5 52
1933 7 14 12249 44 103 69 86 54 1966.5 54
1933 7 15 12250 45 103 69 86 54 2020.5 54
1933 7 16 12251 46 99 66 82.5 50.5 2071 50.5
1933 7 17 12252 47 96 76 86 54 2125 54
1933 7 18 12253 48 98 64 81 49 2174 49
1933 7 19 12254 49 100 70 85 53 2227 53
1933 7 20 12255 50 101 65 83 51 2278 51
1933 7 21 12256 51 99 64 81.5 49.5 2327.5 49.5
1933 7 22 12257 52 96 59 77.5 45.5 2373 45.5
1933 7 23 12258 53 101 62 81.5 49.5 2422.5 49.5
1933 7 24 12259 54 103 64 83.5 51.5 2474 51.5
1933 7 25 12260 55 100 65 82.5 50.5 2524.5 50.5
1933 7 26 12261 56 104 65 84.5 52.5 2577 52.5
1933 7 27 12262 57 102 65 83.5 51.5 2628.5 51.5
1933 7 28 12263 58 101 64 82.5 50.5 2679 50.5
1933 7 29 12264 59 105 61 83 51 2730 51
1933 7 30 12265 60 97 60 78.5 46.5 2776.5 46.5
1933 7 31 12266 61 95 60 77.5 45.5 2822 45.5
1933 8 1 12267 62 95 63 79 47 2869 47
1933 8 2 12268 63 93 59 76 44 2913 44
1933 8 3 12269 64 94 60 77 45 2958 45
1933 8 4 12270 65 96 64 80 48 3006 48
1933 8 5 12271 66 95 68 81.5 49.5 3055.5 49.5
1933 8 6 12272 67 96 73 84.5 52.5 3108 52.5
1933 8 7 12273 68 93 60 76.5 44.5 3152.5 44.5
1933 8 8 12274 69 96 67 81.5 49.5 3202 49.5
1933 8 9 12275 70 99 60 79.5 47.5 3249.5 47.5
1933 8 10 12276 71 98 63 80.5 48.5 3298 48.5
1933 8 11 12277 72 97 66 81.5 49.5 3347.5 49.5
1933 8 12 12278 73 100 65 82.5 50.5 3398 50.5
1933 8 13 12279 74 100 65 82.5 50.5 3448.5 50.5
1933 8 14 12280 75 104 52 78 46 3494.5 46
1933 8 15 12281 76 102 55 78.5 46.5 3541 46.5
1933 8 16 12282 77 104 53 78.5 46.5 3587.5 46.5
1933 8 17 12283 78 104 58 81 49 3636.5 49
1933 8 18 12284 79 100 57 78.5 46.5 3683 46.5
1933 8 19 12285 80 95 56 75.5 43.5 3726.5 43.5
1933 8 20 12286 81 95 54 74.5 42.5 3769 42.5
1933 8 21 12287 82 95 55 75 43 3812 43
1933 8 22 12288 83 96 60 78 46 3858 46
1933 8 23 12289 84 97 56 76.5 44.5 3902.5 44.5
1933 8 24 12290 85 95 55 75 43 3945.5 43
1933 8 25 12291 86 95 57 76 44 3989.5 44
1933 8 26 12292 87 95 55 75 43 4032.5 43
1933 8 27 12293 88 97 51 74 42 4074.5 42
1933 8 28 12294 89 90 43 66.5 34.5 4109 34.5
1933 8 29 12295 90 94 47 70.5 38.5 4147.5 38.5
1933 8 30 12296 91 95 55 75 43 4190.5 43
1933 8 31 12297 92 96 54 75 43 4233.5 43
1933 9 1 12298 93 96 49 72.5 40.5 4274 40.5
1933 9 2 12299 94 98 47 72.5 40.5 4314.5 40.5
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1933 9 3 12300 95 98 65 81.5 49.5 4364 49.5
1933 9 4 12301 96 100 65 82.5 50.5 4414.5 50.5
1933 9 5 12302 97 100 69 84.5 52.5 4467 52.5
1933 9 6 12303 98 98 65 81.5 49.5 4516.5 49.5
1933 9 7 12304 99 96 57 76.5 44.5 4561 44.5
1933 9 8 12305 100 95 58 76.5 44.5 4605.5 44.5
1933 9 9 12306 101 92 59 75.5 43.5 4649 43.5
1933 9 10 12307 102 90 59 74.5 42.5 4691.5 42.5
1933 9 11 12308 103 88 58 73 41 4732.5 41
1933 9 12 12309 104 96 54 75 43 4775.5 43
1933 9 13 12310 105 91 51 71 39 4814.5 39
1933 9 14 12311 106 89 50 69.5 37.5 4852 37.5
1933 9 15 12312 107 88 51 69.5 37.5 4889.5 37.5
1933 9 16 12313 108 90 44 67 35 4924.5 35
1933 9 17 12314 109 90 44 67 35 4959.5 35
1933 9 18 12315 110 90 73 81.5 49.5 5009 49.5
1933 9 19 12316 111 95 39 67 35 5044 35
1933 9 20 12317 112 88 47 67.5 35.5 5079.5 35.5
1933 9 21 12318 113 83 63 73 41 5120.5 41
1933 9 22 12319 114 88 44 66 34 5154.5 34
1933 9 23 12320 115 90 45 67.5 35.5 5190 35.5
1933 9 24 12321 116 90 45 67.5 35.5 5225.5 35.5
1933 9 25 12322 117 90 47 68.5 36.5 5262 36.5
1933 9 26 12323 118 88 48 68 36 5298 36
1933 9 27 12324 119 88 43 65.5 33.5 5331.5 33.5
1933 9 28 12325 120 90 42 66 34 5365.5 34
1933 9 29 12326 121 91 43 67 35 5400.5 35
1933 9 30 12327 122 95 36 65.5 33.5 5434 33.5
1933 10 1 12328 123 85 42 63.5 31.5 5465.5 31.5
1933 10 2 12329 124 94 42 68 36 5501.5 36
1933 10 3 12330 125 90 43 66.5 34.5 5536 34.5
1933 10 4 12331 126 94 50 72 40 5576 40
1933 10 5 12332 127 90 52 71 39 5615 39
1933 10 6 12333 128 84 50 67 35 5650 35
1933 10 7 12334 129 88 45 66.5 34.5 5684.5 34.5
1933 10 8 12335 130 84 41 62.5 30.5 5715 30.5
1933 10 9 12336 131 85 44 64.5 32.5 5747.5 32.5
1933 10 10 12337 132 80 48 64 32 5779.5 32
1933 10 11 12338 133 84 44 64 32 5811.5 32
1933 10 12 12339 134 80 48 64 32 5843.5 32
1933 10 13 12340 135 80 41 60.5 28.5 5872 28.5
1933 10 14 12341 136 82 35 58.5 26.5 5898.5 26.5
1933 10 15 12342 137 80 34 57 25 5923.5 25
1933 10 16 12343 138 82 34 58 26 5949.5 26
1933 10 17 12344 139 81 34 57.5 25.5 5975 25.5
1933 10 18 12345 140 80 35 57.5 25.5 6000.5 25.5
1933 10 19 12346 141 82 34 58 26 6026.5 26
1933 10 20 12347 142 88 34 61 29 6055.5 29
1933 10 21 12348 143 80 31 55.5 23.5 6079 23.5
1933 10 22 12349 144 82 30 56 24 6103 24
1933 10 23 12350 145 80 29 54.5 22.5 6125.5 22.5
1933 10 24 12351 146 78 29 53.5 21.5 6147 21.5
1933 10 25 12352 147 80 29 54.5 22.5 6169.5 22.5
1933 10 26 12353 148 82 29 55.5 23.5 6193 23.5
1933 10 27 12354 149 76 30 53 21 6214 21
1933 10 28 12355 150 78 29 53.5 21.5 6235.5 21.5
1933 10 29 12356 151 74 29 51.5 19.5 6255 19.5
1933 10 30 12357 152 82 50 66 34 6289 34
1933 10 31 12358 153 78 50 64 32 6321 32
1933 11 1 12359 154 82 33 57.5 25.5 6346.5 25.5
1933 11 2 12360 155 80 24 52 20 6366.5 20
1933 11 3 12361 156 70 21 45.5 13.5 6380 13.5
1933 11 4 12362 157 70 21 45.5 13.5 6393.5 13.5
1933 11 5 12363 158 68 13 40.5 8.5 6402 8.5
1933 11 6 12364 159 70 13 41.5 9.5 6411.5 9.5
1933 11 7 12365 160 68 10 39 7 6418.5 7
1933 11 8 12366 161 68 16 42 10 6428.5 10
1933 11 9 12367 162 66 16 41 9 6437.5 9
1933 11 10 12368 163 66 15 40.5 8.5 6446 8.5
1933 11 11 12369 164 64 16 40 8 6454 8
1933 11 12 12370 165 64 17 40.5 8.5 6462.5 8.5
1933 11 13 12371 166 67 19 43 11 6473.5 11
1933 11 14 12372 167 66 19 42.5 10.5 6484 10.5
1933 11 15 12373 168 65 19 42 10 6494 10
1933 11 16 12374 169 65 19 42 10 6504 10
1933 11 17 12375 170 63 19 41 9 6513 9
1933 11 18 12376 171 63 19 41 9 6522 9
1933 11 19 12377 172 65 16 40.5 8.5 6530.5 8.5
1933 11 20 12378 173 65 13 39 7 6537.5 7
1933 11 21 12379 174 63 16 39.5 7.5 6545 7.5
1933 11 22 12380 175 65 13 39 7 6552 7
1933 11 23 12381 176 63 23 43 11 6563 11
1933 11 24 12382 177 63 21 42 10 6573 10
1933 11 25 12383 178 65 22 43.5 11.5 6584.5 11.5
1933 11 26 12384 179 62 21 41.5 9.5 6594 9.5
1933 11 27 12385 180 59 15 37 5 6599 5
1933 11 28 12386 181 63 18 40.5 8.5 6607.5 8.5
1933 11 29 12387 182 61 17 39 7 6614.5 7
1933 11 30 12388 183 68 38 53 21 6635.5 21
1933 12 1 12389 184 63 23 43 11 6646.5 11
1933 12 2 12390 185 65 22 43.5 11.5 6658 11.5
1933 12 3 12391 186 62 21 41.5 9.5 6667.5 9.5
1933 12 4 12392 187 65 23 44 12 6679.5 12
1933 12 5 12393 188 67 20 43.5 11.5 6691 11.5
1933 12 6 12394 189 61 21 41 9 6700 9
1933 12 7 12395 190 66 24 45 13 6713 13
1933 12 8 12396 191 45 25 35 3 6716 3
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1933 12 9 12397 192 56 19 37.5 5.5 6721.5 5.5
1933 12 10 12398 193 60 25 42.5 10.5 6732 10.5
1933 12 11 12399 194 56 14 35 3 6735 3
1933 12 12 12400 195 61 15 38 6 6741 6
1933 12 13 12401 196 63 20 41.5 9.5 6750.5 9.5
1933 12 14 12402 197 60 24 42 10 6760.5 10
1933 12 15 12403 198 61 21 41 9 6769.5 9
1933 12 16 12404 199 60 30 45 13 6782.5 13
1933 12 17 12405 200 52 10 31 -1 6781.5 -1
1933 12 18 12406 201 52 12 32 0 6781.5 0
1933 12 19 12407 202 55 12 33.5 1.5 6783 1.5
1933 12 20 12408 203 40 12 26 -6 6777 -6
1933 12 21 12409 204 49 12 30.5 -1.5 6775.5 -1.5
1933 12 22 12410 205 48 12 30 -2 6773.5 -2
1933 12 23 12411 206 49 13 31 -1 6772.5 -1
1933 12 24 12412 207 46 13 29.5 -2.5 6770 -2.5
1933 12 25 12413 208 46 13 29.5 -2.5 6767.5 -2.5
1933 12 26 12414 209 48 14 31 -1 6766.5 -1
1933 12 27 12415 210 53 17 35 3 6769.5 3
1933 12 28 12416 211 52 16 34 2 6771.5 2
1933 12 29 12417 212 52 17 34.5 2.5 6774 2.5
1933 12 30 12418 213 50 17 33.5 1.5 6775.5 1.5
1933 12 31 12419 214 52 19 35.5 3.5 6779 3.5
1934 1 1 12420 215 62 37 49.5 17.5 6796.5 17.5
1934 1 2 12421 216 60 36 48 16 6812.5 16
1934 1 3 12422 217 58 22 40 8 6820.5 8
1934 1 4 12423 218 55 21 38 6 6826.5 6
1934 1 5 12424 219 52 16 34 2 6828.5 2
1934 1 6 12425 220 50 16 33 1 6829.5 1
1934 1 7 12426 221 50 13 31.5 -0.5 6829 -0.5
1934 1 8 12427 222 48 9 28.5 -3.5 6825.5 -3.5
1934 1 9 12428 223 48 8 28 -4 6821.5 -4
1934 1 10 12429 224 48 9 28.5 -3.5 6818 -3.5
1934 1 11 12430 225 50 9 29.5 -2.5 6815.5 -2.5
1934 1 12 12431 226 46 4 25 -7 6808.5 -7
1934 1 13 12432 227 46 4 25 -7 6801.5 -7
1934 1 14 12433 228 46 9 27.5 -4.5 6797 -4.5
1934 1 15 12434 229 45 9 27 -5 6792 -5
1934 1 16 12435 230 53 8 30.5 -1.5 6790.5 -1.5
1934 1 17 12436 231 53 7 30 -2 6788.5 -2
1934 1 18 12437 232 52 8 30 -2 6786.5 -2
1934 1 19 12438 233 50 11 30.5 -1.5 6785 -1.5
1934 1 20 12439 234 50 23 36.5 4.5 6789.5 4.5
1934 1 21 12440 235 53 14 33.5 1.5 6791 1.5
1934 1 22 12441 236 52 11 31.5 -0.5 6790.5 -0.5
1934 1 23 12442 237 53 16 34.5 2.5 6793 2.5
1934 1 24 12443 238 48 14 31 -1 6792 -1
1934 1 25 12444 239 50 16 33 1 6793 1
1934 1 26 12445 240 55 12 33.5 1.5 6794.5 1.5
1934 1 27 12446 241 56 16 36 4 6798.5 4
1934 1 28 12447 242 56 14 35 3 6801.5 3
1934 1 29 12448 243 54 12 33 1 6802.5 1
1934 1 30 12449 244 56 13 34.5 2.5 6805 2.5
1934 1 31 12450 245 58 12 35 3 6808 3
1934 2 1 12451 246 58 12 35 3 6811 3
1934 2 2 12452 247 63 12 37.5 5.5 6816.5 5.5
1934 2 3 12453 248 60 16 38 6 6822.5 6
1934 2 4 12454 249 60 20 40 8 6830.5 8
1934 2 5 12455 250 62 22 42 10 6840.5 10
1934 2 6 12456 251 63 23 43 11 6851.5 11
1934 2 7 12457 252 60 19 39.5 7.5 6859 7.5
1934 2 8 12458 253 63 20 41.5 9.5 6868.5 9.5
1934 2 9 12459 254 60 34 47 15 6883.5 15
1934 2 10 12460 255 62 36 49 17 6900.5 17
1934 2 11 12461 256 58 23 40.5 8.5 6909 8.5
1934 2 12 12462 257 56 14 35 3 6912 3
1934 2 13 12463 258 56 24 40 8 6920 8
1934 2 14 12464 259 58 20 39 7 6927 7
1934 2 15 12465 260 58 27 42.5 10.5 6937.5 10.5
1934 2 16 12466 261 58 28 43 11 6948.5 11
1934 2 17 12467 262 60 30 45 13 6961.5 13
1934 2 18 12468 263 58 24 41 9 6970.5 9
1934 2 19 12469 264 60 28 44 12 6982.5 12
1934 2 20 12470 265 61 30 45.5 13.5 6996 13.5
1934 2 21 12471 266 64 28 46 14 7010 14
1934 2 22 12472 267 60 34 47 15 7025 15
1934 2 23 12473 268 64 38 51 19 7044 19
1934 2 24 12474 269 60 32 46 14 7058 14
1934 2 25 12475 270 63 32 47.5 15.5 7073.5 15.5
1934 2 26 12476 271 64 38 51 19 7092.5 19
1934 2 27 12477 272 60 32 46 14 7106.5 14
1934 2 28 12478 273 50 26 38 6 7112.5 6
1934 3 1 12479 274 68 26 47 15 7127.5 15
1934 3 2 12480 275 63 28 45.5 13.5 7141 13.5
1934 3 3 12481 276 66 43 54.5 22.5 7163.5 22.5
1934 3 4 12482 277 58 34 46 14 7177.5 14
1934 3 5 12483 278 76 32 54 22 7199.5 22
1934 3 6 12484 279 77 33 55 23 7222.5 23
1934 3 7 12485 280 75 30 52.5 20.5 7243 20.5
1934 3 8 12486 281 72 27 49.5 17.5 7260.5 17.5
1934 3 9 12487 282 70 24 47 15 7275.5 15
1934 3 10 12488 283 70 22 46 14 7289.5 14
1934 3 11 12489 284 75 24 49.5 17.5 7307 17.5
1934 3 12 12490 285 68 40 54 22 7329 22
1934 3 13 12491 286 72 40 56 24 7353 24
1934 3 14 12492 287 75 34 54.5 22.5 7375.5 22.5
1934 3 15 12493 288 74 27 50.5 18.5 7394 18.5
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1934 3 16 12494 289 84 39 61.5 29.5 7423.5 29.5
1934 3 17 12495 290 77 35 56 24 7447.5 24
1934 3 18 12496 291 76 17 46.5 14.5 7462 14.5
1934 3 19 12497 292 80 19 49.5 17.5 7479.5 17.5
1934 3 20 12498 293 80 24 52 20 7499.5 20
1934 3 21 12499 294 76 29 52.5 20.5 7520 20.5
1934 3 22 12500 295 75 30 52.5 20.5 7540.5 20.5
1934 3 23 12501 296 70 29 49.5 17.5 7558 17.5
1934 3 24 12502 297 73 34 53.5 21.5 7579.5 21.5
1934 3 25 12503 298 74 39 56.5 24.5 7604 24.5
1934 3 26 12504 299 70 34 52 20 7624 20
1934 3 27 12505 300 69 34 51.5 19.5 7643.5 19.5
1934 3 28 12506 301 70 40 55 23 7666.5 23
1934 3 29 12507 302 72 45 58.5 26.5 7693 26.5
1934 3 30 12508 303 70 32 51 19 7712 19
1934 3 31 12509 304 70 32 51 19 7731 19
1934 4 1 12510 305 70 28 49 17 7748 17
1934 4 2 12511 306 45 31 38 6 7754 6
1934 4 3 12512 307 34 32 33 1 7755 1
1934 4 4 12513 308 50 32 41 9 7764 9
1934 4 5 12514 309 63 30 46.5 14.5 7778.5 14.5
1934 4 6 12515 310 65 26 45.5 13.5 7792 13.5
1934 4 7 12516 311 70 29 49.5 17.5 7809.5 17.5
1934 4 8 12517 312 80 31 55.5 23.5 7833 23.5
1934 4 9 12518 313 83 31 57 25 7858 25
1934 4 10 12519 314 83 48 65.5 33.5 7891.5 33.5
1934 4 11 12520 315 86 41 63.5 31.5 7923 31.5
1934 4 12 12521 316 86 45 65.5 33.5 7956.5 33.5
1934 4 13 12522 317 76 50 63 31 7987.5 31
1934 4 14 12523 318 83 38 60.5 28.5 8016 28.5
1934 4 15 12524 319 83 45 64 32 8048 32
1934 4 16 12525 320 80 40 60 28 8076 28
1934 4 17 12526 321 73 45 59 27 8103 27
1934 4 18 12527 322 78 34 56 24 8127 24
1934 4 19 12528 323 72 31 51.5 19.5 8146.5 19.5
1934 4 20 12529 324 75 40 57.5 25.5 8172 25.5
1934 4 21 12530 325 80 45 62.5 30.5 8202.5 30.5
1934 4 22 12531 326 72 37 54.5 22.5 8225 22.5
1934 4 23 12532 327 70 39 54.5 22.5 8247.5 22.5
1934 4 24 12533 328 75 37 56 24 8271.5 24
1934 4 25 12534 329 80 40 60 28 8299.5 28
1934 4 26 12535 330 75 39 57 25 8324.5 25
1934 4 27 12536 331 78 39 58.5 26.5 8351 26.5
1934 4 28 12537 332 85 48 66.5 34.5 8385.5 34.5
1934 4 29 12538 333 85 39 62 30 8415.5 30
1934 4 30 12539 334 87 44 65.5 33.5 8449 33.5
1934 5 1 12540 335 93 45 69 37 8486 37
1934 5 2 12541 336 74 40 57 25 8511 25
1934 5 3 12542 337 87 44 65.5 33.5 8544.5 33.5
1934 5 4 12543 338 83 39 61 29 8573.5 29
1934 5 5 12544 339 88 40 64 32 8605.5 32
1934 5 6 12545 340 90 46 68 36 8641.5 36
1934 5 7 12546 341 92 49 70.5 38.5 8680 38.5
1934 5 8 12547 342 93 64 78.5 46.5 8726.5 46.5
1934 5 9 12548 343 91 49 70 38 8764.5 38
1934 5 10 12549 344 88 49 68.5 36.5 8801 36.5
1934 5 11 12550 345 90 45 67.5 35.5 8836.5 35.5
1934 5 12 12551 346 89 44 66.5 34.5 8871 34.5
1934 5 13 12552 347 84 39 61.5 29.5 8900.5 29.5
1934 5 14 12553 348 78 38 58 26 8926.5 26
1934 5 15 12554 349 86 35 60.5 28.5 8955 28.5
1934 5 16 12555 350 90 40 65 33 8988 33
1934 5 17 12556 351 90 42 66 34 9022 34
1934 5 18 12557 352 91 48 69.5 37.5 9059.5 37.5
1934 5 19 12558 353 89 40 64.5 32.5 9092 32.5
1934 5 20 12559 354 94 48 71 39 9131 39
1934 5 21 12560 355 91 44 67.5 35.5 9166.5 35.5
1934 5 22 12561 356 92 41 66.5 34.5 9201 34.5
1934 5 23 12562 357 91 48 69.5 37.5 9238.5 37.5
1934 5 24 12563 358 94 48 71 39 9277.5 39
1934 5 25 12564 359 95 46 70.5 38.5 9316 38.5
1934 5 26 12565 360 98 61 79.5 47.5 9363.5 47.5
1934 5 27 12566 361 95 41 68 36 9399.5 36
1934 5 28 12567 362 81 64 72.5 40.5 9440 40.5
1934 5 29 12568 363 80 45 62.5 30.5 9470.5 30.5 1934
1934 5 30 12569 364 81 43 62 30 9500.5 30 Avg (n ) % values
1934 5 31 12570 365 90 40 65 33 9533.5 33 58.2 364 99.7
1934 6 1 12571 1 88 41 64.5 32.5 32.5 32.5
1934 6 2 12572 2 82 34 58 26 58.5 26
1934 6 3 12573 3 84 34 59 27 85.5 27
1934 6 4 12574 4 83 41 62 30 115.5 30
1934 6 5 12575 5 85 38 61.5 29.5 145 29.5
1934 6 6 12576 6 86 39 62.5 30.5 175.5 30.5
1934 6 7 12577 7 88 43 65.5 33.5 209 33.5
1934 6 8 12578 8 86 43 64.5 32.5 241.5 32.5
1934 6 9 12579 9 81 40 60.5 28.5 270 28.5
1934 6 10 12580 10 81 49 65 33 303 33
1934 6 11 12581 11 94 47 70.5 38.5 341.5 38.5
1934 6 12 12582 12 95 47 71 39 380.5 39
1934 6 13 12583 13 88 46 67 35 415.5 35
1934 6 14 12584 14 87 44 65.5 33.5 449 33.5
1934 6 15 12585 15 89 50 69.5 37.5 486.5 37.5
1934 6 16 12586 16 90 50 70 38 524.5 38
1934 6 17 12587 17 91 55 73 41 565.5 41
1934 6 18 12588 18 95 52 73.5 41.5 607 41.5
1934 6 19 12589 19 91 60 75.5 43.5 650.5 43.5
1934 6 20 12590 20 89 60 74.5 42.5 693 42.5
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1934 6 21 12591 21 93 50 71.5 39.5 732.5 39.5
1934 6 22 12592 22 95 52 73.5 41.5 774 41.5
1934 6 23 12593 23 97 52 74.5 42.5 816.5 42.5
1934 6 24 12594 24 85 67 76 44 860.5 44
1934 6 25 12595 25 90 51 70.5 38.5 899 38.5
1934 6 26 12596 26 97 62 79.5 47.5 946.5 47.5
1934 6 27 12597 27 95 42 68.5 36.5 983 36.5
1934 6 28 12598 28 98 43 70.5 38.5 1021.5 38.5
1934 6 29 12599 29 100 47 73.5 41.5 1063 41.5
1934 6 30 12600 30 100 50 75 43 1106 43
1934 7 1 12601 31 101 50 75.5 43.5 1149.5 43.5
1934 7 2 12602 32 102 55 78.5 46.5 1196 46.5
1934 7 3 12603 33 95 70 82.5 50.5 1246.5 50.5
1934 7 4 12604 34 98 62 80 48 1294.5 48
1934 7 5 12605 35 93 56 74.5 42.5 1337 42.5
1934 7 6 12606 36 99 47 73 41 1378 41
1934 7 7 12607 37 98 72 85 53 1431 53
1934 7 8 12608 38 100 64 82 50 1481 50
1934 7 9 12609 39 100 56 78 46 1527 46
1934 7 10 12610 40 100 58 79 47 1574 47
1934 7 11 12611 41 100 57 78.5 46.5 1620.5 46.5
1934 7 12 12612 42 100 51 75.5 43.5 1664 43.5
1934 7 13 12613 43 105 61 83 51 1715 51
1934 7 14 12614 44 104 60 82 50 1765 50
1934 7 15 12615 45 101 59 80 48 1813 48
1934 7 16 12616 46 103 59 81 49 1862 49
1934 7 17 12617 47 107 59 83 51 1913 51
1934 7 18 12618 48 98 54 76 44 1957 44
1934 7 19 12619 49 100 65 82.5 50.5 2007.5 50.5
1934 7 20 12620 50 101 65 83 51 2058.5 51
1934 7 21 12621 51 87 65 76 44 2102.5 44
1934 7 22 12622 52 95 55 75 43 2145.5 43
1934 7 23 12623 53 100 55 77.5 45.5 2191 45.5
1934 7 24 12624 54 102 62 82 50 2241 50
1934 7 25 12625 55 100 58 79 47 2288 47
1934 7 26 12626 56 100 60 80 48 2336 48
1934 7 27 12627 57 101 50 75.5 43.5 2379.5 43.5
1934 7 28 12628 58 100 64 82 50 2429.5 50
1934 7 29 12629 59 105 67 86 54 2483.5 54
1934 7 30 12630 60 104 66 85 53 2536.5 53
1934 7 31 12631 61 103 75 89 57 2593.5 57
1934 8 1 12632 62 101 61 81 49 2642.5 49
1934 8 2 12633 63 103 60 81.5 49.5 2692 49.5
1934 8 3 12634 64 101 66 83.5 51.5 2743.5 51.5
1934 8 4 12635 65 92 65 78.5 46.5 2790 46.5
1934 8 5 12636 66 95 66 80.5 48.5 2838.5 48.5
1934 8 6 12637 67 95 60 77.5 45.5 2884 45.5
1934 8 7 12638 68 99 62 80.5 48.5 2932.5 48.5
1934 8 8 12639 69 98 64 81 49 2981.5 49
1934 8 9 12640 70 97 62 79.5 47.5 3029 47.5
1934 8 10 12641 71 99 61 80 48 3077 48
1934 8 11 12642 72 101 60 80.5 48.5 3125.5 48.5
1934 8 12 12643 73 98 65 81.5 49.5 3175 49.5
1934 8 13 12644 74 95 67 81 49 3224 49
1934 8 14 12645 75 89 70 79.5 47.5 3271.5 47.5
1934 8 15 12646 76 98 62 80 48 3319.5 48
1934 8 16 12647 77 100 60 80 48 3367.5 48
1934 8 17 12648 78 95 63 79 47 3414.5 47
1934 8 18 12649 79 99 61 80 48 3462.5 48
1934 8 19 12650 80 97 58 77.5 45.5 3508 45.5
1934 8 20 12651 81 100 50 75 43 3551 43
1934 8 21 12652 82 95 60 77.5 45.5 3596.5 45.5
1934 8 22 12653 83 98 57 77.5 45.5 3642 45.5
1934 8 23 12654 84 100 62 81 49 3691 49
1934 8 24 12655 85 99 60 79.5 47.5 3738.5 47.5
1934 8 25 12656 86 100 51 75.5 43.5 3782 43.5
1934 8 26 12657 87 100 62 81 49 3831 49
1934 8 27 12658 88 95 51 73 41 3872 41
1934 8 28 12659 89 92 48 70 38 3910 38
1934 8 29 12660 90 88 65 76.5 44.5 3954.5 44.5
1934 8 30 12661 91 96 56 76 44 3998.5 44
1934 8 31 12662 92 95 48 71.5 39.5 4038 39.5
1934 9 1 12663 93 96 53 74.5 42.5 4080.5 42.5
1934 9 2 12664 94 87 53 70 38 4118.5 38
1934 9 3 12665 95 80 47 63.5 31.5 4150 31.5
1934 9 4 12666 96 88 43 65.5 33.5 4183.5 33.5
1934 9 5 12667 97 90 62 76 44 4227.5 44
1934 9 6 12668 98 92 57 74.5 42.5 4270 42.5
1934 9 7 12669 99 92 62 77 45 4315 45
1934 9 8 12670 100 84 52 68 36 4351 36
1934 9 9 12671 101 82 48 65 33 4384 33
1934 9 10 12672 102 95 39 67 35 4419 35
1934 9 11 12673 103 90 49 69.5 37.5 4456.5 37.5
1934 9 12 12674 104 91 43 67 35 4491.5 35
1934 9 13 12675 105 90 43 66.5 34.5 4526 34.5
1934 9 14 12676 106 90 41 65.5 33.5 4559.5 33.5
1934 9 15 12677 107 90 40 65 33 4592.5 33
1934 9 16 12678 108 90 40 65 33 4625.5 33
1934 9 17 12679 109 95 47 71 39 4664.5 39
1934 9 18 12680 110 90 42 66 34 4698.5 34
1934 9 19 12681 111 88 45 66.5 34.5 4733 34.5
1934 9 20 12682 112 88 44 66 34 4767 34
1934 9 21 12683 113 89 39 64 32 4799 32
1934 9 22 12684 114 86 59 72.5 40.5 4839.5 40.5
1934 9 23 12685 115 85 69 77 45 4884.5 45
1934 9 24 12686 116 82 58 70 38 4922.5 38
1934 9 25 12687 117 78 38 58 26 4948.5 26
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1934 9 26 12688 118 70 27 48.5 16.5 4965 16.5
1934 9 27 12689 119 73 29 51 19 4984 19
1934 9 28 12690 120 80 30 55 23 5007 23
1934 9 29 12691 121 72 35 53.5 21.5 5028.5 21.5
1934 9 30 12692 122 80 34 57 25 5053.5 25
1934 10 1 12693 123 83 35 59 27 5080.5 27
1934 10 2 12694 124 86 36 61 29 5109.5 29
1934 10 3 12695 125 81 41 61 29 5138.5 29
1934 10 4 12696 126 83 35 59 27 5165.5 27
1934 10 5 12697 127 74 37 55.5 23.5 5189 23.5
1934 10 6 12698 128 75 36 55.5 23.5 5212.5 23.5
1934 10 7 12699 129 86 45 65.5 33.5 5246 33.5
1934 10 8 12700 130 83 42 62.5 30.5 5276.5 30.5
1934 10 9 12701 131 79 35 57 25 5301.5 25
1934 10 10 12702 132 82 35 58.5 26.5 5328 26.5
1934 10 11 12703 133 84 46 65 33 5361 33
1934 10 12 12704 134 85 49 67 35 5396 35
1934 10 13 12705 135 80 43 61.5 29.5 5425.5 29.5
1934 10 14 12706 136 86 45 65.5 33.5 5459 33.5
1934 10 15 12707 137 75 43 59 27 5486 27
1934 10 16 12708 138 78 29 53.5 21.5 5507.5 21.5
1934 10 17 12709 139 79 31 55 23 5530.5 23
1934 10 18 12710 140 84 40 62 30 5560.5 30
1934 10 19 12711 141 70 26 48 16 5576.5 16
1934 10 20 12712 142 76 25 50.5 18.5 5595 18.5
1934 10 21 12713 143 70 24 47 15 5610 15
1934 10 22 12714 144 69 25 47 15 5625 15
1934 10 23 12715 145 69 44 56.5 24.5 5649.5 24.5
1934 10 24 12716 146 69 27 48 16 5665.5 16
1934 10 25 12717 147 70 28 49 17 5682.5 17
1934 10 26 12718 148 72 23 47.5 15.5 5698 15.5
1934 10 27 12719 149 70 22 46 14 5712 14
1934 10 28 12720 150 73 24 48.5 16.5 5728.5 16.5
1934 10 29 12721 151 70 22 46 14 5742.5 14
1934 10 30 12722 152 74 27 50.5 18.5 5761 18.5
1934 10 31 12723 153 73 28 50.5 18.5 5779.5 18.5
1934 11 1 12724 154 78 24 51 19 5798.5 19
1934 11 2 12725 155 75 27 51 19 5817.5 19
1934 11 3 12726 156 77 20 48.5 16.5 5834 16.5
1934 11 4 12727 157 69 26 47.5 15.5 5849.5 15.5
1934 11 5 12728 158 69 32 50.5 18.5 5868 18.5
1934 11 6 12729 159 74 28 51 19 5887 19
1934 11 7 12730 160 77 25 51 19 5906 19
1934 11 8 12731 161 75 23 49 17 5923 17
1934 11 9 12732 162 78 27 52.5 20.5 5943.5 20.5
1934 11 10 12733 163 72 23 47.5 15.5 5959 15.5
1934 11 11 12734 164 68 25 46.5 14.5 5973.5 14.5
1934 11 12 12735 165 70 32 51 19 5992.5 19
1934 11 13 12736 166 67 22 44.5 12.5 6005 12.5
1934 11 14 12737 167 69 20 44.5 12.5 6017.5 12.5
1934 11 15 12738 168 55 20 37.5 5.5 6023 5.5
1934 11 16 12739 169 59 23 41 9 6032 9
1934 11 17 12740 170 60 27 43.5 11.5 6043.5 11.5
1934 11 18 12741 171 55 42 48.5 16.5 6060 16.5
1934 11 19 12742 172 52 40 46 14 6074 14
1934 11 20 12743 173 50 39 44.5 12.5 6086.5 12.5
1934 11 21 12744 174 54 38 46 14 6100.5 14
1934 11 22 12745 175 55 34 44.5 12.5 6113 12.5
1934 11 23 12746 176 50 39 44.5 12.5 6125.5 12.5
1934 11 24 12747 177 50 27 38.5 6.5 6132 6.5
1934 11 25 12748 178 57 37 47 15 6147 15
1934 11 26 12749 179 58 33 45.5 13.5 6160.5 13.5
1934 11 27 12750 180 52 30 41 9 6169.5 9
1934 11 28 12751 181 54 37 45.5 13.5 6183 13.5
1934 11 29 12752 182 48 30 39 7 6190 7
1934 11 30 12753 183 46 34 40 8 6198 8
1934 12 1 12754 184 38 10 24 -8 6190 -8
1934 12 2 12755 185 48 6 27 -5 6185 -5
1934 12 3 12756 186 38 4 21 -11 6174 -11
1934 12 4 12757 187 40 3 21.5 -10.5 6163.5 -10.5
1934 12 5 12758 188 38 3 20.5 -11.5 6152 -11.5
1934 12 6 12759 189 45 6 25.5 -6.5 6145.5 -6.5
1934 12 7 12760 190 40 8 24 -8 6137.5 -8
1934 12 8 12761 191 44 5 24.5 -7.5 6130 -7.5
1934 12 9 12762 192 46 4 25 -7 6123 -7
1934 12 10 12763 193 50 8 29 -3 6120 -3
1934 12 11 12764 194 48 6 27 -5 6115 -5
1934 12 12 12765 195 41 7 24 -8 6107 -8
1934 12 13 12766 196 46 22 34 2 6109 2
1934 12 14 12767 197 46 32 39 7 6116 7
1934 12 15 12768 198 47 39 43 11 6127 11
1934 12 16 12769 199 40 40 40 8 6135 8
1934 12 17 12770 200 60 38 49 17 6152 17
1934 12 18 12771 201 41 25 33 1 6153 1
1934 12 19 12772 202 46 12 29 -3 6150 -3
1934 12 20 12773 203 47 18 32.5 0.5 6150.5 0.5
1934 12 21 12774 204 44 20 32 0 6150.5 0
1934 12 22 12775 205 45 14 29.5 -2.5 6148 -2.5
1934 12 23 12776 206 42 18 30 -2 6146 -2
1934 12 24 12777 207 46 12 29 -3 6143 -3
1934 12 25 12778 208 44 12 28 -4 6139 -4
1934 12 26 12779 209 40 4 22 -10 6129 -10
1934 12 27 12780 210 40 8 24 -8 6121 -8
1934 12 28 12781 211 44 10 27 -5 6116 -5
1934 12 29 12782 212 45 9 27 -5 6111 -5
1934 12 30 12783 213 45 8 26.5 -5.5 6105.5 -5.5
1934 12 31 12784 214 ###M ###M #####M 0 6105.5 missing
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1935 1 1 12785 215 30 5 17.5 -14.5 6091 -14.5
1935 1 2 12786 216 32 1 16.5 -15.5 6075.5 -15.5
1935 1 3 12787 217 44 0 22 -10 6065.5 -10
1935 1 4 12788 218 37 6 21.5 -10.5 6055 -10.5
1935 1 5 12789 219 38 6 22 -10 6045 -10
1935 1 6 12790 220 40 26 33 1 6046 1
1935 1 7 12791 221 42 28 35 3 6049 3
1935 1 8 12792 222 45 30 37.5 5.5 6054.5 5.5
1935 1 9 12793 223 47 39 43 11 6065.5 11
1935 1 10 12794 224 40 20 30 -2 6063.5 -2
1935 1 11 12795 225 34 20 27 -5 6058.5 -5
1935 1 12 12796 226 44 20 32 0 6058.5 0
1935 1 13 12797 227 44 18 31 -1 6057.5 -1
1935 1 14 12798 228 32 30 31 -1 6056.5 -1
1935 1 15 12799 229 55 35 45 13 6069.5 13
1935 1 16 12800 230 40 28 34 2 6071.5 2
1935 1 17 12801 231 31 26 28.5 -3.5 6068 -3.5
1935 1 18 12802 232 40 21 30.5 -1.5 6066.5 -1.5
1935 1 19 12803 233 40 18 29 -3 6063.5 -3
1935 1 20 12804 234 32 8 20 -12 6051.5 -12
1935 1 21 12805 235 24 -5 9.5 -22.5 6029 -22.5
1935 1 22 12806 236 30 -3 13.5 -18.5 6010.5 -18.5
1935 1 23 12807 237 40 12 26 -6 6004.5 -6
1935 1 24 12808 238 42 9 25.5 -6.5 5998 -6.5
1935 1 25 12809 239 43 10 26.5 -5.5 5992.5 -5.5
1935 1 26 12810 240 44 8 26 -6 5986.5 -6
1935 1 27 12811 241 40 12 26 -6 5980.5 -6
1935 1 28 12812 242 56 12 34 2 5982.5 2
1935 1 29 12813 243 60 11 35.5 3.5 5986 3.5
1935 1 30 12814 244 60 15 37.5 5.5 5991.5 5.5
1935 1 31 12815 245 60 14 37 5 5996.5 5
1935 2 1 12816 246 55 12 33.5 1.5 5998 1.5
1935 2 2 12817 247 60 10 35 3 6001 3
1935 2 3 12818 248 58 9 33.5 1.5 6002.5 1.5
1935 2 4 12819 249 59 11 35 3 6005.5 3
1935 2 5 12820 250 45 9 27 -5 6000.5 -5
1935 2 6 12821 251 41 29 35 3 6003.5 3
1935 2 7 12822 252 46 15 30.5 -1.5 6002 -1.5
1935 2 8 12823 253 44 28 36 4 6006 4
1935 2 9 12824 254 46 18 32 0 6006 0
1935 2 10 12825 255 49 22 35.5 3.5 6009.5 3.5
1935 2 11 12826 256 54 13 33.5 1.5 6011 1.5
1935 2 12 12827 257 55 28 41.5 9.5 6020.5 9.5
1935 2 13 12828 258 60 30 45 13 6033.5 13
1935 2 14 12829 259 50 24 37 5 6038.5 5
1935 2 15 12830 260 40 30 35 3 6041.5 3
1935 2 16 12831 261 48 15 31.5 -0.5 6041 -0.5
1935 2 17 12832 262 37 9 23 -9 6032 -9
1935 2 18 12833 263 51 15 33 1 6033 1
1935 2 19 12834 264 54 15 34.5 2.5 6035.5 2.5
1935 2 20 12835 265 53 14 33.5 1.5 6037 1.5
1935 2 21 12836 266 56 29 42.5 10.5 6047.5 10.5
1935 2 22 12837 267 60 16 38 6 6053.5 6
1935 2 23 12838 268 62 21 41.5 9.5 6063 9.5
1935 2 24 12839 269 55 21 38 6 6069 6
1935 2 25 12840 270 56 9 32.5 0.5 6069.5 0.5
1935 2 26 12841 271 40 8 24 -8 6061.5 -8
1935 2 27 12842 272 38 8 23 -9 6052.5 -9
1935 2 28 12843 273 40 11 25.5 -6.5 6046 -6.5
1935 3 1 12844 274 60 28 44 12 6058 12
1935 3 2 12845 275 60 29 44.5 12.5 6070.5 12.5
1935 3 3 12846 276 50 39 44.5 12.5 6083 12.5
1935 3 4 12847 277 53 30 41.5 9.5 6092.5 9.5
1935 3 5 12848 278 44 28 36 4 6096.5 4
1935 3 6 12849 279 37 9 23 -9 6087.5 -9
1935 3 7 12850 280 47 22 34.5 2.5 6090 2.5
1935 3 8 12851 281 45 30 37.5 5.5 6095.5 5.5
1935 3 9 12852 282 43 25 34 2 6097.5 2
1935 3 10 12853 283 40 23 31.5 -0.5 6097 -0.5
1935 3 11 12854 284 46 40 43 11 6108 11
1935 3 12 12855 285 59 23 41 9 6117 9
1935 3 13 12856 286 58 30 44 12 6129 12
1935 3 14 12857 287 49 42 45.5 13.5 6142.5 13.5
1935 3 15 12858 288 49 40 44.5 12.5 6155 12.5
1935 3 16 12859 289 64 15 39.5 7.5 6162.5 7.5
1935 3 17 12860 290 50 20 35 3 6165.5 3
1935 3 18 12861 291 52 24 38 6 6171.5 6
1935 3 19 12862 292 49 39 44 12 6183.5 12
1935 3 20 12863 293 57 22 39.5 7.5 6191 7.5
1935 3 21 12864 294 61 29 45 13 6204 13
1935 3 22 12865 295 51 38 44.5 12.5 6216.5 12.5
1935 3 23 12866 296 57 48 52.5 20.5 6237 20.5
1935 3 24 12867 297 55 27 41 9 6246 9
1935 3 25 12868 298 65 25 45 13 6259 13
1935 3 26 12869 299 70 30 50 18 6277 18
1935 3 27 12870 300 59 27 43 11 6288 11
1935 3 28 12871 301 65 15 40 8 6296 8
1935 3 29 12872 302 70 20 45 13 6309 13
1935 3 30 12873 303 75 25 50 18 6327 18
1935 3 31 12874 304 73 39 56 24 6351 24
1935 4 1 12875 305 75 39 57 25 6376 25
1935 4 2 12876 306 77 39 58 26 6402 26
1935 4 3 12877 307 74 37 55.5 23.5 6425.5 23.5
1935 4 4 12878 308 69 49 59 27 6452.5 27
1935 4 5 12879 309 53 37 45 13 6465.5 13
1935 4 6 12880 310 52 24 38 6 6471.5 6
1935 4 7 12881 311 43 27 35 3 6474.5 3
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1935 4 8 12882 312 52 48 50 18 6492.5 18
1935 4 9 12883 313 58 36 47 15 6507.5 15
1935 4 10 12884 314 60 30 45 13 6520.5 13
1935 4 11 12885 315 65 32 48.5 16.5 6537 16.5
1935 4 12 12886 316 67 36 51.5 19.5 6556.5 19.5
1935 4 13 12887 317 70 37 53.5 21.5 6578 21.5
1935 4 14 12888 318 85 59 72 40 6618 40
1935 4 15 12889 319 84 50 67 35 6653 35
1935 4 16 12890 320 68 45 56.5 24.5 6677.5 24.5
1935 4 17 12891 321 54 38 46 14 6691.5 14
1935 4 18 12892 322 70 34 52 20 6711.5 20
1935 4 19 12893 323 73 38 55.5 23.5 6735 23.5
1935 4 20 12894 324 75 39 57 25 6760 25
1935 4 21 12895 325 80 40 60 28 6788 28
1935 4 22 12896 326 72 48 60 28 6816 28
1935 4 23 12897 327 72 44 58 26 6842 26
1935 4 24 12898 328 54 33 43.5 11.5 6853.5 11.5
1935 4 25 12899 329 60 30 45 13 6866.5 13
1935 4 26 12900 330 70 27 48.5 16.5 6883 16.5
1935 4 27 12901 331 72 34 53 21 6904 21
1935 4 28 12902 332 73 33 53 21 6925 21
1935 4 29 12903 333 72 31 51.5 19.5 6944.5 19.5
1935 4 30 12904 334 55 40 47.5 15.5 6960 15.5
1935 5 1 12905 335 54 30 42 10 6970 10
1935 5 2 12906 336 48 35 41.5 9.5 6979.5 9.5
1935 5 3 12907 337 45 40 42.5 10.5 6990 10.5
1935 5 4 12908 338 55 36 45.5 13.5 7003.5 13.5
1935 5 5 12909 339 72 30 51 19 7022.5 19
1935 5 6 12910 340 74 43 58.5 26.5 7049 26.5
1935 5 7 12911 341 76 44 60 28 7077 28
1935 5 8 12912 342 80 38 59 27 7104 27
1935 5 9 12913 343 80 40 60 28 7132 28
1935 5 10 12914 344 79 43 61 29 7161 29
1935 5 11 12915 345 72 47 59.5 27.5 7188.5 27.5
1935 5 12 12916 346 77 44 60.5 28.5 7217 28.5
1935 5 13 12917 347 75 45 60 28 7245 28
1935 5 14 12918 348 70 44 57 25 7270 25
1935 5 15 12919 349 72 38 55 23 7293 23
1935 5 16 12920 350 75 40 57.5 25.5 7318.5 25.5
1935 5 17 12921 351 73 46 59.5 27.5 7346 27.5
1935 5 18 12922 352 69 41 55 23 7369 23
1935 5 19 12923 353 67 45 56 24 7393 24
1935 5 20 12924 354 71 39 55 23 7416 23
1935 5 21 12925 355 76 46 61 29 7445 29
1935 5 22 12926 356 85 41 63 31 7476 31
1935 5 23 12927 357 85 43 64 32 7508 32
1935 5 24 12928 358 90 50 70 38 7546 38
1935 5 25 12929 359 89 52 70.5 38.5 7584.5 38.5
1935 5 26 12930 360 90 50 70 38 7622.5 38
1935 5 27 12931 361 83 56 69.5 37.5 7660 37.5
1935 5 28 12932 362 78 56 67 35 7695 35
1935 5 29 12933 363 82 44 63 31 7726 31 1935
1935 5 30 12934 364 76 40 58 26 7752 26 Avg (n ) % values
1935 5 31 12935 365 75 38 56.5 24.5 7776.5 24.5 53.4 364 99.7
1935 6 1 12936 1 80 52 66 34 34 34
1935 6 2 12937 2 80 42 61 29 63 29
1935 6 3 12938 3 85 56 70.5 38.5 101.5 38.5
1935 6 4 12939 4 88 50 69 37 138.5 37
1935 6 5 12940 5 90 43 66.5 34.5 173 34.5
1935 6 6 12941 6 92 45 68.5 36.5 209.5 36.5
1935 6 7 12942 7 96 41 68.5 36.5 246 36.5
1935 6 8 12943 8 99 48 73.5 41.5 287.5 41.5
1935 6 9 12944 9 97 48 72.5 40.5 328 40.5
1935 6 10 12945 10 100 50 75 43 371 43
1935 6 11 12946 11 100 50 75 43 414 43
1935 6 12 12947 12 100 53 76.5 44.5 458.5 44.5
1935 6 13 12948 13 99 50 74.5 42.5 501 42.5
1935 6 14 12949 14 100 59 79.5 47.5 548.5 47.5
1935 6 15 12950 15 98 59 78.5 46.5 595 46.5
1935 6 16 12951 16 86 60 73 41 636 41
1935 6 17 12952 17 95 48 71.5 39.5 675.5 39.5
1935 6 18 12953 18 98 50 74 42 717.5 42
1935 6 19 12954 19 100 49 74.5 42.5 760 42.5
1935 6 20 12955 20 101 57 79 47 807 47
1935 6 21 12956 21 100 50 75 43 850 43
1935 6 22 12957 22 99 55 77 45 895 45
1935 6 23 12958 23 99 56 77.5 45.5 940.5 45.5
1935 6 24 12959 24 90 54 72 40 980.5 40
1935 6 25 12960 25 98 57 77.5 45.5 1026 45.5
1935 6 26 12961 26 95 50 72.5 40.5 1066.5 40.5
1935 6 27 12962 27 98 54 76 44 1110.5 44
1935 6 28 12963 28 99 50 74.5 42.5 1153 42.5
1935 6 29 12964 29 99 52 75.5 43.5 1196.5 43.5
1935 6 30 12965 30 91 50 70.5 38.5 1235 38.5
1935 7 1 12966 31 89 51 70 38 1273 38
1935 7 2 12967 32 88 52 70 38 1311 38
1935 7 3 12968 33 82 47 64.5 32.5 1343.5 32.5
1935 7 4 12969 34 84 45 64.5 32.5 1376 32.5
1935 7 5 12970 35 94 72 83 51 1427 51
1935 7 6 12971 36 93 67 80 48 1475 48
1935 7 7 12972 37 95 52 73.5 41.5 1516.5 41.5
1935 7 8 12973 38 97 55 76 44 1560.5 44
1935 7 9 12974 39 99 55 77 45 1605.5 45
1935 7 10 12975 40 95 56 75.5 43.5 1649 43.5
1935 7 11 12976 41 97 58 77.5 45.5 1694.5 45.5
1935 7 12 12977 42 93 58 75.5 43.5 1738 43.5
1935 7 13 12978 43 99 57 78 46 1784 46
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1935 7 14 12979 44 98 58 78 46 1830 46
1935 7 15 12980 45 102 67 84.5 52.5 1882.5 52.5
1935 7 16 12981 46 98 62 80 48 1930.5 48
1935 7 17 12982 47 95 66 80.5 48.5 1979 48.5
1935 7 18 12983 48 88 61 74.5 42.5 2021.5 42.5
1935 7 19 12984 49 78 62 70 38 2059.5 38
1935 7 20 12985 50 92 56 74 42 2101.5 42
1935 7 21 12986 51 95 59 77 45 2146.5 45
1935 7 22 12987 52 88 61 74.5 42.5 2189 42.5
1935 7 23 12988 53 99 57 78 46 2235 46
1935 7 24 12989 54 92 67 79.5 47.5 2282.5 47.5
1935 7 25 12990 55 97 65 81 49 2331.5 49
1935 7 26 12991 56 98 69 83.5 51.5 2383 51.5
1935 7 27 12992 57 97 64 80.5 48.5 2431.5 48.5
1935 7 28 12993 58 102 67 84.5 52.5 2484 52.5
1935 7 29 12994 59 95 60 77.5 45.5 2529.5 45.5
1935 7 30 12995 60 89 56 72.5 40.5 2570 40.5
1935 7 31 12996 61 90 53 71.5 39.5 2609.5 39.5
1935 8 1 12997 62 89 54 71.5 39.5 2649 39.5
1935 8 2 12998 63 86 50 68 36 2685 36
1935 8 3 12999 64 86 55 70.5 38.5 2723.5 38.5
1935 8 4 13000 65 85 75 80 48 2771.5 48
1935 8 5 13001 66 98 60 79 47 2818.5 47
1935 8 6 13002 67 99 65 82 50 2868.5 50
1935 8 7 13003 68 98 69 83.5 51.5 2920 51.5
1935 8 8 13004 69 97 64 80.5 48.5 2968.5 48.5
1935 8 9 13005 70 97 67 82 50 3018.5 50
1935 8 10 13006 71 98 65 81.5 49.5 3068 49.5
1935 8 19 13015 80 95 60 77.5 45.5 3113.5 45.5
1935 8 20 13016 81 100 64 82 50 3163.5 50
1935 8 21 13017 82 98 64 81 49 3212.5 49
1935 8 22 13018 83 95 72 83.5 51.5 3264 51.5
1935 8 23 13019 84 95 64 79.5 47.5 3311.5 47.5
1935 8 24 13020 85 90 63 76.5 44.5 3356 44.5
1935 8 25 13021 86 90 53 71.5 39.5 3395.5 39.5
1935 8 26 13022 87 92 57 74.5 42.5 3438 42.5
1935 8 27 13023 88 94 58 76 44 3482 44
1935 8 28 13024 89 93 60 76.5 44.5 3526.5 44.5
1935 8 29 13025 90 98 59 78.5 46.5 3573 46.5
1935 8 30 13026 91 95 56 75.5 43.5 3616.5 43.5
1935 8 31 13027 92 90 50 70 38 3654.5 38
1935 9 1 13028 93 94 57 75.5 43.5 3698 43.5
1935 9 2 13029 94 96 58 77 45 3743 45
1935 9 3 13030 95 95 45 70 38 3781 38
1935 9 4 13031 96 92 46 69 37 3818 37
1935 9 5 13032 97 95 57 76 44 3862 44
1935 9 6 13033 98 94 55 74.5 42.5 3904.5 42.5
1935 9 7 13034 99 90 45 67.5 35.5 3940 35.5
1935 9 8 13035 100 88 44 66 34 3974 34
1935 9 9 13036 101 90 40 65 33 4007 33
1935 9 10 13037 102 92 38 65 33 4040 33
1935 9 11 13038 103 94 41 67.5 35.5 4075.5 35.5
1935 9 12 13039 104 94 45 69.5 37.5 4113 37.5
1935 9 13 13040 105 93 46 69.5 37.5 4150.5 37.5
1935 9 14 13041 106 94 45 69.5 37.5 4188 37.5
1935 9 15 13042 107 85 43 64 32 4220 32
1935 9 16 13043 108 96 54 75 43 4263 43
1935 9 17 13044 109 99 46 72.5 40.5 4303.5 40.5
1935 9 18 13045 110 98 46 72 40 4343.5 40
1935 9 19 13046 111 103 52 77.5 45.5 4389 45.5
1935 9 20 13047 112 97 50 73.5 41.5 4430.5 41.5
1935 9 21 13048 113 95 45 70 38 4468.5 38
1935 9 22 13049 114 99 51 75 43 4511.5 43
1935 9 23 13050 115 95 48 71.5 39.5 4551 39.5
1935 9 24 13051 116 85 60 72.5 40.5 4591.5 40.5
1935 9 25 13052 117 75 51 63 31 4622.5 31
1935 9 26 13053 118 78 46 62 30 4652.5 30
1935 9 27 13054 119 72 45 58.5 26.5 4679 26.5
1935 9 28 13055 120 70 42 56 24 4703 24
1935 9 29 13056 121 68 32 50 18 4721 18
1935 9 30 13057 122 80 40 60 28 4749 28
1935 10 1 13058 123 84 39 61.5 29.5 4778.5 29.5
1935 10 2 13059 124 86 40 63 31 4809.5 31
1935 10 3 13060 125 88 45 66.5 34.5 4844 34.5
1935 10 4 13061 126 90 47 68.5 36.5 4880.5 36.5
1935 10 5 13062 127 89 39 64 32 4912.5 32
1935 10 6 13063 128 86 39 62.5 30.5 4943 30.5
1935 10 7 13064 129 85 49 67 35 4978 35
1935 10 8 13065 130 86 48 67 35 5013 35
1935 10 9 13066 131 90 49 69.5 37.5 5050.5 37.5
1935 10 10 13067 132 88 43 65.5 33.5 5084 33.5
1935 10 11 13068 133 85 38 61.5 29.5 5113.5 29.5
1935 10 12 13069 134 84 35 59.5 27.5 5141 27.5
1935 10 13 13070 135 86 41 63.5 31.5 5172.5 31.5
1935 10 14 13071 136 87 42 64.5 32.5 5205 32.5
1935 10 15 13072 137 83 40 61.5 29.5 5234.5 29.5
1935 10 16 13073 138 79 33 56 24 5258.5 24
1935 10 17 13074 139 72 25 48.5 16.5 5275 16.5
1935 10 18 13075 140 73 21 47 15 5290 15
1935 10 19 13076 141 73 18 45.5 13.5 5303.5 13.5
1935 10 20 13077 142 71 29 50 18 5321.5 18
1935 10 21 13078 143 68 28 48 16 5337.5 16
1935 10 22 13079 144 70 25 47.5 15.5 5353 15.5
1935 10 23 13080 145 69 24 46.5 14.5 5367.5 14.5
1935 10 24 13081 146 72 21 46.5 14.5 5382 14.5
1935 10 25 13082 147 73 24 48.5 16.5 5398.5 16.5
1935 10 26 13083 148 75 25 50 18 5416.5 18
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1935 10 27 13084 149 69 21 45 13 5429.5 13
1935 10 28 13085 150 70 21 45.5 13.5 5443 13.5
1935 10 29 13086 151 71 21 46 14 5457 14
1935 10 30 13087 152 72 42 57 25 5482 25
1935 11 1 13089 154 59 16 37.5 5.5 5487.5 5.5
1935 11 2 13090 155 65 30 47.5 15.5 5503 15.5
1935 11 3 13091 156 69 27 48 16 5519 16
1935 11 4 13092 157 57 21 39 7 5526 7
1935 11 5 13093 158 68 11 39.5 7.5 5533.5 7.5
1935 11 6 13094 159 70 15 42.5 10.5 5544 10.5
1935 11 7 13095 160 64 14 39 7 5551 7
1935 11 8 13096 161 70 16 43 11 5562 11
1935 11 9 13097 162 68 20 44 12 5574 12
1935 11 10 13098 163 65 19 42 10 5584 10
1935 11 11 13099 164 62 10 36 4 5588 4
1935 11 12 13100 165 55 13 34 2 5590 2
1935 11 13 13101 166 68 16 42 10 5600 10
1935 11 14 13102 167 60 8 34 2 5602 2
1935 11 15 13103 168 55 15 35 3 5605 3
1935 11 16 13104 169 57 26 41.5 9.5 5614.5 9.5
1935 11 17 13105 170 55 25 40 8 5622.5 8
1935 11 18 13106 171 60 14 37 5 5627.5 5
1935 11 19 13107 172 58 15 36.5 4.5 5632 4.5
1935 11 20 13108 173 58 12 35 3 5635 3
1935 11 21 13109 174 66 11 38.5 6.5 5641.5 6.5
1935 11 22 13110 175 62 15 38.5 6.5 5648 6.5
1935 11 23 13111 176 54 44 49 17 5665 17
1935 11 24 13112 177 51 24 37.5 5.5 5670.5 5.5
1935 11 25 13113 178 55 22 38.5 6.5 5677 6.5
1935 11 26 13114 179 58 20 39 7 5684 7
1935 11 27 13115 180 54 17 35.5 3.5 5687.5 3.5
1935 11 28 13116 181 58 14 36 4 5691.5 4
1935 11 29 13117 182 55 10 32.5 0.5 5692 0.5
1935 11 30 13118 183 52 8 30 -2 5690 -2
1935 12 1 13119 184 53 8 30.5 -1.5 5688.5 -1.5
1935 12 2 13120 185 52 9 30.5 -1.5 5687 -1.5
1935 12 3 13121 186 55 11 33 1 5688 1
1935 12 4 13122 187 45 21 33 1 5689 1
1935 12 5 13123 188 43 32 37.5 5.5 5694.5 5.5
1935 12 6 13124 189 49 27 38 6 5700.5 6
1935 12 7 13125 190 45 25 35 3 5703.5 3
1935 12 8 13126 191 42 24 33 1 5704.5 1
1935 12 9 13127 192 40 20 30 -2 5702.5 -2
1935 12 10 13128 193 36 28 32 0 5702.5 0
1935 12 11 13129 194 63 28 45.5 13.5 5716 13.5
1935 12 12 13130 195 42 25 33.5 1.5 5717.5 1.5
1935 12 13 13131 196 44 22 33 1 5718.5 1
1935 12 14 13132 197 45 15 30 -2 5716.5 -2
1935 12 15 13133 198 40 9 24.5 -7.5 5709 -7.5
1935 12 16 13134 199 44 6 25 -7 5702 -7
1935 12 17 13135 200 42 5 23.5 -8.5 5693.5 -8.5
1935 12 18 13136 201 40 5 22.5 -9.5 5684 -9.5
1935 12 19 13137 202 43 6 24.5 -7.5 5676.5 -7.5
1935 12 20 13138 203 45 9 27 -5 5671.5 -5
1935 12 21 13139 204 43 6 24.5 -7.5 5664 -7.5
1935 12 22 13140 205 42 6 24 -8 5656 -8
1935 12 23 13141 206 43 7 25 -7 5649 -7
1935 12 24 13142 207 45 8 26.5 -5.5 5643.5 -5.5
1935 12 25 13143 208 45 8 26.5 -5.5 5638 -5.5
1935 12 26 13144 209 50 11 30.5 -1.5 5636.5 -1.5
1935 12 27 13145 210 35 10 22.5 -9.5 5627 -9.5
1935 12 28 13146 211 49 15 32 0 5627 0
1935 12 29 13147 212 35 16 25.5 -6.5 5620.5 -6.5
1935 12 30 13148 213 40 10 25 -7 5613.5 -7
1935 12 31 13149 214 42 20 31 -1 5612.5 -1
1936 1 1 13150 215 40 -8 16 -16 5596.5 -16
1936 1 2 13151 216 30 -5 12.5 -19.5 5577 -19.5
1936 1 3 13152 217 34 -4 15 -17 5560 -17
1936 1 4 13153 218 35 -1 17 -15 5545 -15
1936 1 5 13154 219 33 -1 16 -16 5529 -16
1936 1 6 13155 220 23 -5 9 -23 5506 -23
1936 1 7 13156 221 33 0 16.5 -15.5 5490.5 -15.5
1936 1 8 13157 222 30 -2 14 -18 5472.5 -18
1936 1 9 13158 223 29 -1 14 -18 5454.5 -18
1936 1 10 13159 224 30 2 16 -16 5438.5 -16
1936 1 11 13160 225 30 11 20.5 -11.5 5427 -11.5
1936 1 12 13161 226 44 13 28.5 -3.5 5423.5 -3.5
1936 1 13 13162 227 40 11 25.5 -6.5 5417 -6.5
1936 1 14 13163 228 43 10 26.5 -5.5 5411.5 -5.5
1936 1 15 13164 229 49 10 29.5 -2.5 5409 -2.5
1936 1 16 13165 230 53 20 36.5 4.5 5413.5 4.5
1936 1 17 13166 231 43 18 30.5 -1.5 5412 -1.5
1936 1 18 13167 232 33 9 21 -11 5401 -11
1936 1 19 13168 233 35 9 22 -10 5391 -10
1936 1 20 13169 234 44 10 27 -5 5386 -5
1936 1 21 13170 235 43 11 27 -5 5381 -5
1936 1 22 13171 236 35 10 22.5 -9.5 5371.5 -9.5
1936 1 23 13172 237 45 11 28 -4 5367.5 -4
1936 1 24 13173 238 40 12 26 -6 5361.5 -6
1936 1 25 13174 239 46 14 30 -2 5359.5 -2
1936 1 26 13175 240 50 16 33 1 5360.5 1
1936 1 27 13176 241 45 16 30.5 -1.5 5359 -1.5
1936 1 28 13177 242 48 24 36 4 5363 4
1936 1 29 13178 243 50 35 42.5 10.5 5373.5 10.5
1936 1 30 13179 244 44 9 26.5 -5.5 5368 -5.5
1936 1 31 13180 245 ###M ###M #####M 0 5368 missing
1936 2 1 13181 246 40 29 34.5 2.5 5370.5 2.5
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1936 2 2 13182 247 54 34 44 12 5382.5 12
1936 2 3 13183 248 43 10 26.5 -5.5 5377 -5.5
1936 2 4 13184 249 48 14 31 -1 5376 -1
1936 2 5 13185 250 54 18 36 4 5380 4
1936 2 6 13186 251 51 14 32.5 0.5 5380.5 0.5
1936 2 7 13187 252 48 16 32 0 5380.5 0
1936 2 8 13188 253 47 16 31.5 -0.5 5380 -0.5
1936 2 9 13189 254 48 12 30 -2 5378 -2
1936 2 10 13190 255 54 14 34 2 5380 2
1936 2 11 13191 256 61 22 41.5 9.5 5389.5 9.5
1936 2 12 13192 257 54 21 37.5 5.5 5395 5.5
1936 2 13 13193 258 64 27 45.5 13.5 5408.5 13.5
1936 2 14 13194 259 63 28 45.5 13.5 5422 13.5
1936 2 15 13195 260 57 39 48 16 5438 16
1936 2 16 13196 261 49 18 33.5 1.5 5439.5 1.5
1936 2 17 13197 262 60 25 42.5 10.5 5450 10.5
1936 2 18 13198 263 62 27 44.5 12.5 5462.5 12.5
1936 2 19 13199 264 62 28 45 13 5475.5 13
1936 2 20 13200 265 59 24 41.5 9.5 5485 9.5
1936 2 21 13201 266 60 20 40 8 5493 8
1936 2 22 13202 267 54 20 37 5 5498 5
1936 2 23 13203 268 60 31 45.5 13.5 5511.5 13.5
1936 2 24 13204 269 50 36 43 11 5522.5 11
1936 2 25 13205 270 50 24 37 5 5527.5 5
1936 2 26 13206 271 58 19 38.5 6.5 5534 6.5
1936 2 27 13207 272 50 24 37 5 5539 5
1936 2 28 13208 273 60 28 44 12 5551 12
1936 2 29 13209 274 56 18 37 5 5556 5
1936 3 1 13210 275 63 19 41 9 5565 9
1936 3 2 13211 276 64 22 43 11 5576 11
1936 3 3 13212 277 56 35 45.5 13.5 5589.5 13.5
1936 3 4 13213 278 58 37 47.5 15.5 5605 15.5
1936 3 5 13214 279 59 35 47 15 5620 15
1936 3 6 13215 280 69 38 53.5 21.5 5641.5 21.5
1936 3 7 13216 281 64 25 44.5 12.5 5654 12.5
1936 3 8 13217 282 68 26 47 15 5669 15
1936 3 9 13218 283 76 26 51 19 5688 19
1936 3 10 13219 284 68 24 46 14 5702 14
1936 3 11 13220 285 64 27 45.5 13.5 5715.5 13.5
1936 3 12 13221 286 68 30 49 17 5732.5 17
1936 3 13 13222 287 74 36 55 23 5755.5 23
1936 3 14 13223 288 71 38 54.5 22.5 5778 22.5
1936 3 15 13224 289 64 28 46 14 5792 14
1936 3 16 13225 290 65 20 42.5 10.5 5802.5 10.5
1936 3 17 13226 291 64 25 44.5 12.5 5815 12.5
1936 3 18 13227 292 68 24 46 14 5829 14
1936 3 19 13228 293 65 20 42.5 10.5 5839.5 10.5
1936 3 20 13229 294 63 18 40.5 8.5 5848 8.5
1936 3 21 13230 295 60 20 40 8 5856 8
1936 3 22 13231 296 65 30 47.5 15.5 5871.5 15.5
1936 3 23 13232 297 62 27 44.5 12.5 5884 12.5
1936 3 24 13233 298 60 25 42.5 10.5 5894.5 10.5
1936 3 25 13234 299 58 25 41.5 9.5 5904 9.5
1936 3 26 13235 300 53 27 40 8 5912 8
1936 3 27 13236 301 50 19 34.5 2.5 5914.5 2.5
1936 3 28 13237 302 70 30 50 18 5932.5 18
1936 3 29 13238 303 75 35 55 23 5955.5 23
1936 3 30 13239 304 73 35 54 22 5977.5 22
1936 3 31 13240 305 69 42 55.5 23.5 6001 23.5
1936 4 1 13241 306 59 27 43 11 6012 11
1936 4 2 13242 307 53 14 33.5 1.5 6013.5 1.5
1936 4 3 13243 308 65 27 46 14 6027.5 14
1936 4 4 13244 309 65 30 47.5 15.5 6043 15.5
1936 4 5 13245 310 60 34 47 15 6058 15
1936 4 6 13246 311 50 19 34.5 2.5 6060.5 2.5
1936 4 7 13247 312 67 23 45 13 6073.5 13
1936 4 8 13248 313 75 27 51 19 6092.5 19
1936 4 9 13249 314 80 30 55 23 6115.5 23
1936 4 10 13250 315 75 29 52 20 6135.5 20
1936 4 11 13251 316 79 31 55 23 6158.5 23
1936 4 12 13252 317 87 34 60.5 28.5 6187 28.5
1936 4 13 13253 318 90 36 63 31 6218 31
1936 4 14 13254 319 88 38 63 31 6249 31
1936 4 15 13255 320 88 37 62.5 30.5 6279.5 30.5
1936 4 16 13256 321 90 42 66 34 6313.5 34
1936 4 17 13257 322 88 40 64 32 6345.5 32
1936 4 18 13258 323 91 44 67.5 35.5 6381 35.5
1936 4 19 13259 324 85 38 61.5 29.5 6410.5 29.5
1936 4 20 13260 325 87 35 61 29 6439.5 29
1936 4 21 13261 326 85 39 62 30 6469.5 30
1936 4 22 13262 327 85 65 75 43 6512.5 43
1936 4 23 13263 328 89 52 70.5 38.5 6551 38.5
1936 4 24 13264 329 85 44 64.5 32.5 6583.5 32.5
1936 4 25 13265 330 88 40 64 32 6615.5 32
1936 4 26 13266 331 80 40 60 28 6643.5 28
1936 4 27 13267 332 75 39 57 25 6668.5 25
1936 4 28 13268 333 ###M ###M #####M 0 6668.5 missing
1936 4 29 13269 334 ###M ###M #####M 0 6668.5 missing
1936 4 30 13270 335 ###M ###M #####M 0 6668.5 missing
1936 5 1 13271 336 70 35 52.5 20.5 6689 20.5
1936 5 2 13272 337 81 39 60 28 6717 28
1936 5 3 13273 338 90 40 65 33 6750 33
1936 5 4 13274 339 92 49 70.5 38.5 6788.5 38.5
1936 5 5 13275 340 81 38 59.5 27.5 6816 27.5
1936 5 6 13276 341 63 44 53.5 21.5 6837.5 21.5
1936 5 7 13277 342 60 42 51 19 6856.5 19
1936 5 8 13278 343 84 37 60.5 28.5 6885 28.5
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1936 5 9 13279 344 86 34 60 28 6913 28
1936 5 10 13280 345 89 38 63.5 31.5 6944.5 31.5
1936 5 11 13281 346 88 39 63.5 31.5 6976 31.5
1936 5 12 13282 347 93 40 66.5 34.5 7010.5 34.5
1936 5 13 13283 348 95 44 69.5 37.5 7048 37.5
1936 5 14 13284 349 94 45 69.5 37.5 7085.5 37.5
1936 5 15 13285 350 89 46 67.5 35.5 7121 35.5
1936 5 16 13286 351 91 47 69 37 7158 37
1936 5 17 13287 352 93 48 70.5 38.5 7196.5 38.5
1936 5 18 13288 353 90 44 67 35 7231.5 35
1936 5 19 13289 354 88 39 63.5 31.5 7263 31.5
1936 5 20 13290 355 90 50 70 38 7301 38
1936 5 21 13291 356 85 45 65 33 7334 33
1936 5 22 13292 357 83 44 63.5 31.5 7365.5 31.5
1936 5 23 13293 358 87 47 67 35 7400.5 35
1936 5 24 13294 359 91 49 70 38 7438.5 38
1936 5 25 13295 360 87 45 66 34 7472.5 34
1936 5 26 13296 361 87 39 63 31 7503.5 31
1936 5 27 13297 362 85 46 65.5 33.5 7537 33.5
1936 5 28 13298 363 83 41 62 30 7567 30
1936 5 29 13299 364 91 43 67 35 7602 35 1936
1936 5 30 13300 365 89 46 67.5 35.5 7637.5 35.5 Avg (n ) % values
1936 5 31 13301 366 80 50 65 33 7670.5 33 54.0 361 98.9
1936 6 1 13302 1 77 48 62.5 30.5 30.5 30.5
1936 6 2 13303 2 82 50 66 34 64.5 34
1936 6 3 13304 3 80 55 67.5 35.5 100 35.5
1936 6 4 13305 4 75 40 57.5 25.5 125.5 25.5
1936 6 5 13306 5 89 50 69.5 37.5 163 37.5
1936 6 6 13307 6 90 51 70.5 38.5 201.5 38.5
1936 6 7 13308 7 92 60 76 44 245.5 44
1936 6 8 13309 8 93 55 74 42 287.5 42
1936 6 9 13310 9 90 48 69 37 324.5 37
1936 6 10 13311 10 94 50 72 40 364.5 40
1936 6 11 13312 11 95 56 75.5 43.5 408 43.5
1936 6 12 13313 12 100 57 78.5 46.5 454.5 46.5
1936 6 13 13314 13 100 55 77.5 45.5 500 45.5
1936 6 14 13315 14 100 58 79 47 547 47
1936 6 15 13316 15 97 75 86 54 601 54
1936 6 16 13317 16 98 69 83.5 51.5 652.5 51.5
1936 6 17 13318 17 103 50 76.5 44.5 697 44.5
1936 6 18 13319 18 105 60 82.5 50.5 747.5 50.5
1936 6 19 13320 19 108 57 82.5 50.5 798 50.5
1936 6 20 13321 20 108 60 84 52 850 52
1936 6 21 13322 21 108 62 85 53 903 53
1936 6 22 13323 22 101 58 79.5 47.5 950.5 47.5
1936 6 23 13324 23 103 67 85 53 1003.5 53
1936 6 24 13325 24 102 65 83.5 51.5 1055 51.5
1936 6 25 13326 25 98 64 81 49 1104 49
1936 6 26 13327 26 99 69 84 52 1156 52
1936 6 27 13328 27 101 69 85 53 1209 53
1936 6 28 13329 28 99 67 83 51 1260 51
1936 6 29 13330 29 98 65 81.5 49.5 1309.5 49.5
1936 6 30 13331 30 100 67 83.5 51.5 1361 51.5
1936 7 1 13332 31 98 60 79 47 1408 47
1936 7 2 13333 32 100 57 78.5 46.5 1454.5 46.5
1936 7 3 13334 33 100 65 82.5 50.5 1505 50.5
1936 7 4 13335 34 102 62 82 50 1555 50
1936 7 5 13336 35 103 67 85 53 1608 53
1936 7 6 13337 36 100 59 79.5 47.5 1655.5 47.5
1936 7 7 13338 37 93 67 80 48 1703.5 48
1936 7 8 13339 38 90 60 75 43 1746.5 43
1936 7 9 13340 39 98 55 76.5 44.5 1791 44.5
1936 7 10 13341 40 95 58 76.5 44.5 1835.5 44.5
1936 7 11 13342 41 85 55 70 38 1873.5 38
1936 7 12 13343 42 82 51 66.5 34.5 1908 34.5
1936 7 13 13344 43 84 52 68 36 1944 36
1936 7 14 13345 44 99 65 82 50 1994 50
1936 7 15 13346 45 99 56 77.5 45.5 2039.5 45.5
1936 7 16 13347 46 103 66 84.5 52.5 2092 52.5
1936 7 17 13348 47 103 67 85 53 2145 53
1936 7 18 13349 48 101 67 84 52 2197 52
1936 7 19 13350 49 105 64 84.5 52.5 2249.5 52.5
1936 7 20 13351 50 101 65 83 51 2300.5 51
1936 7 21 13352 51 103 66 84.5 52.5 2353 52.5
1936 7 22 13353 52 100 62 81 49 2402 49
1936 7 23 13354 53 107 66 86.5 54.5 2456.5 54.5
1936 7 24 13355 54 104 64 84 52 2508.5 52
1936 7 25 13356 55 103 67 85 53 2561.5 53
1936 7 26 13357 56 108 65 86.5 54.5 2616 54.5
1936 7 27 13358 57 100 62 81 49 2665 49
1936 7 28 13359 58 104 67 85.5 53.5 2718.5 53.5
1936 7 29 13360 59 95 68 81.5 49.5 2768 49.5
1936 7 30 13361 60 99 ###M #####M 0 2768 missing
1936 7 31 13362 61 ###M ###M #####M 0 2768 missing
1936 8 1 13363 62 98 69 83.5 51.5 2819.5 51.5
1936 8 2 13364 63 100 65 82.5 50.5 2870 50.5
1936 8 3 13365 64 99 64 81.5 49.5 2919.5 49.5
1936 8 4 13366 65 98 62 80 48 2967.5 48
1936 8 5 13367 66 88 56 72 40 3007.5 40
1936 8 6 13368 67 98 60 79 47 3054.5 47
1936 8 7 13369 68 100 57 78.5 46.5 3101 46.5
1936 8 8 13370 69 101 69 85 53 3154 53
1936 8 9 13371 70 100 61 80.5 48.5 3202.5 48.5
1936 8 10 13372 71 101 63 82 50 3252.5 50
1936 8 11 13373 72 99 60 79.5 47.5 3300 47.5
1936 8 12 13374 73 100 62 81 49 3349 49
1936 8 13 13375 74 100 60 80 48 3397 48
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1936 8 14 13376 75 99 69 84 52 3449 52
1936 8 15 13377 76 101 60 80.5 48.5 3497.5 48.5
1936 8 16 13378 77 100 64 82 50 3547.5 50
1936 8 17 13379 78 98 63 80.5 48.5 3596 48.5
1936 8 18 13380 79 100 61 80.5 48.5 3644.5 48.5
1936 8 19 13381 80 99 62 80.5 48.5 3693 48.5
1936 8 20 13382 81 89 60 74.5 42.5 3735.5 42.5
1936 8 21 13383 82 93 58 75.5 43.5 3779 43.5
1936 8 22 13384 83 95 64 79.5 47.5 3826.5 47.5
1936 8 23 13385 84 100 55 77.5 45.5 3872 45.5
1936 8 24 13386 85 104 58 81 49 3921 49
1936 8 25 13387 86 103 61 82 50 3971 50
1936 8 26 13388 87 101 64 82.5 50.5 4021.5 50.5
1936 8 27 13389 88 100 56 78 46 4067.5 46
1936 8 28 13390 89 91 49 70 38 4105.5 38
1936 8 29 13391 90 98 56 77 45 4150.5 45
1936 8 30 13392 91 90 57 73.5 41.5 4192 41.5
1936 8 31 13393 92 ###M ###M #####M 0 4192 missing
1936 9 1 13394 93 82 55 68.5 36.5 4228.5 36.5
1936 9 2 13395 94 84 54 69 37 4265.5 37
1936 9 3 13396 95 85 56 70.5 38.5 4304 38.5
1936 9 4 13397 96 83 55 69 37 4341 37
1936 9 5 13398 97 85 45 65 33 4374 33
1936 9 6 13399 98 90 65 77.5 45.5 4419.5 45.5
1936 9 7 13400 99 89 57 73 41 4460.5 41
1936 9 8 13401 100 94 60 77 45 4505.5 45
1936 9 9 13402 101 94 61 77.5 45.5 4551 45.5
1936 9 10 13403 102 98 45 71.5 39.5 4590.5 39.5
1936 9 11 13404 103 99 50 74.5 42.5 4633 42.5
1936 9 12 13405 104 97 48 72.5 40.5 4673.5 40.5
1936 9 13 13406 105 90 48 69 37 4710.5 37
1936 9 14 13407 106 95 45 70 38 4748.5 38
1936 9 15 13408 107 89 39 64 32 4780.5 32
1936 9 16 13409 108 82 40 61 29 4809.5 29
1936 9 17 13410 109 90 42 66 34 4843.5 34
1936 9 18 13411 110 91 42 66.5 34.5 4878 34.5
1936 9 19 13412 111 89 60 74.5 42.5 4920.5 42.5
1936 9 20 13413 112 95 54 74.5 42.5 4963 42.5
1936 9 21 13414 113 92 55 73.5 41.5 5004.5 41.5
1936 9 22 13415 114 86 58 72 40 5044.5 40
1936 9 23 13416 115 85 50 67.5 35.5 5080 35.5
1936 9 24 13417 116 83 52 67.5 35.5 5115.5 35.5
1936 9 25 13418 117 90 46 68 36 5151.5 36
1936 9 26 13419 118 84 49 66.5 34.5 5186 34.5
1936 9 27 13420 119 80 42 61 29 5215 29
1936 9 28 13421 120 75 42 58.5 26.5 5241.5 26.5
1936 9 29 13422 121 76 32 54 22 5263.5 22
1936 9 30 13423 122 75 30 52.5 20.5 5284 20.5
1936 10 1 13424 123 78 30 54 22 5306 22
1936 10 2 13425 124 80 33 56.5 24.5 5330.5 24.5
1936 10 3 13426 125 77 38 57.5 25.5 5356 25.5
1936 10 4 13427 126 81 40 60.5 28.5 5384.5 28.5
1936 10 5 13428 127 72 43 57.5 25.5 5410 25.5
1936 10 6 13429 128 85 40 62.5 30.5 5440.5 30.5
1936 10 7 13430 129 87 30 58.5 26.5 5467 26.5
1936 10 8 13431 130 95 33 64 32 5499 32
1936 10 9 13432 131 90 32 61 29 5528 29
1936 10 10 13433 132 88 34 61 29 5557 29
1936 10 11 13434 133 83 33 58 26 5583 26
1936 10 12 13435 134 91 34 62.5 30.5 5613.5 30.5
1936 10 13 13436 135 88 34 61 29 5642.5 29
1936 10 14 13437 136 86 36 61 29 5671.5 29
1936 10 15 13438 137 75 34 54.5 22.5 5694 22.5
1936 10 16 13439 138 74 44 59 27 5721 27
1936 10 17 13440 139 71 34 52.5 20.5 5741.5 20.5
1936 10 18 13441 140 78 34 56 24 5765.5 24
1936 10 19 13442 141 79 35 57 25 5790.5 25
1936 10 20 13443 142 64 40 52 20 5810.5 20
1936 10 21 13444 143 64 40 52 20 5830.5 20
1936 10 22 13445 144 62 30 46 14 5844.5 14
1936 10 23 13446 145 64 36 50 18 5862.5 18
1936 10 24 13447 146 62 23 42.5 10.5 5873 10.5
1936 10 25 13448 147 64 24 44 12 5885 12
1936 10 26 13449 148 62 24 43 11 5896 11
1936 10 27 13450 149 64 35 49.5 17.5 5913.5 17.5
1936 10 28 13451 150 62 33 47.5 15.5 5929 15.5
1936 10 29 13452 151 61 41 51 19 5948 19
1936 10 30 13453 152 62 43 52.5 20.5 5968.5 20.5
1936 10 31 13454 153 62 45 53.5 21.5 5990 21.5
1936 11 1 13455 154 56 16 36 4 5994 4
1936 11 2 13456 155 50 14 32 0 5994 0
1936 11 3 13457 156 40 15 27.5 -4.5 5989.5 -4.5
1936 11 4 13458 157 45 13 29 -3 5986.5 -3
1936 11 5 13459 158 51 17 34 2 5988.5 2
1936 11 6 13460 159 55 22 38.5 6.5 5995 6.5
1936 11 7 13461 160 55 22 38.5 6.5 6001.5 6.5
1936 11 8 13462 161 52 15 33.5 1.5 6003 1.5
1936 11 9 13463 162 53 13 33 1 6004 1
1936 11 10 13464 163 55 11 33 1 6005 1
1936 11 11 13465 164 52 13 32.5 0.5 6005.5 0.5
1936 11 12 13466 165 55 12 33.5 1.5 6007 1.5
1936 11 13 13467 166 58 16 37 5 6012 5
1936 11 14 13468 167 58 17 37.5 5.5 6017.5 5.5
1936 11 15 13469 168 60 18 39 7 6024.5 7
1936 11 16 13470 169 62 20 41 9 6033.5 9
1936 11 17 13471 170 63 22 42.5 10.5 6044 10.5
1936 11 18 13472 171 60 21 40.5 8.5 6052.5 8.5
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1936 11 19 13473 172 62 18 40 8 6060.5 8
1936 11 20 13474 173 60 18 39 7 6067.5 7
1936 11 21 13475 174 62 15 38.5 6.5 6074 6.5
1936 11 22 13476 175 58 15 36.5 4.5 6078.5 4.5
1936 11 23 13477 176 58 17 37.5 5.5 6084 5.5
1936 11 24 13478 177 58 11 34.5 2.5 6086.5 2.5
1936 11 25 13479 178 57 13 35 3 6089.5 3
1936 11 26 13480 179 60 12 36 4 6093.5 4
1936 11 27 13481 180 55 11 33 1 6094.5 1
1936 11 28 13482 181 55 10 32.5 0.5 6095 0.5
1936 11 29 13483 182 52 10 31 -1 6094 -1
1936 11 30 13484 183 ###M ###M #####M 0 6094 missing
1936 12 1 13485 184 50 28 39 7 6101 7
1936 12 2 13486 185 44 13 28.5 -3.5 6097.5 -3.5
1936 12 3 13487 186 44 10 27 -5 6092.5 -5
1936 12 4 13488 187 45 22 33.5 1.5 6094 1.5
1936 12 5 13489 188 44 9 26.5 -5.5 6088.5 -5.5
1936 12 6 13490 189 42 13 27.5 -4.5 6084 -4.5
1936 12 7 13491 190 42 12 27 -5 6079 -5
1936 12 8 13492 191 48 13 30.5 -1.5 6077.5 -1.5
1936 12 9 13493 192 49 11 30 -2 6075.5 -2
1936 12 10 13494 193 44 9 26.5 -5.5 6070 -5.5
1936 12 11 13495 194 40 17 28.5 -3.5 6066.5 -3.5
1936 12 12 13496 195 40 16 28 -4 6062.5 -4
1936 12 13 13497 196 42 16 29 -3 6059.5 -3
1936 12 14 13498 197 41 9 25 -7 6052.5 -7
1936 12 15 13499 198 46 15 30.5 -1.5 6051 -1.5
1936 12 16 13500 199 48 31 39.5 7.5 6058.5 7.5
1936 12 17 13501 200 50 27 38.5 6.5 6065 6.5
1936 12 18 13502 201 50 20 35 3 6068 3
1936 12 19 13503 202 48 14 31 -1 6067 -1
1936 12 20 13504 203 46 15 30.5 -1.5 6065.5 -1.5
1936 12 21 13505 204 50 23 36.5 4.5 6070 4.5
1936 12 22 13506 205 48 18 33 1 6071 1
1936 12 23 13507 206 45 14 29.5 -2.5 6068.5 -2.5
1936 12 24 13508 207 43 10 26.5 -5.5 6063 -5.5
1936 12 25 13509 208 42 9 25.5 -6.5 6056.5 -6.5
1936 12 26 13510 209 44 10 27 -5 6051.5 -5
1936 12 27 13511 210 48 18 33 1 6052.5 1
1936 12 28 13512 211 45 30 37.5 5.5 6058 5.5
1936 12 29 13513 212 39 16 27.5 -4.5 6053.5 -4.5
1936 12 30 13514 213 34 11 22.5 -9.5 6044 -9.5
1936 12 31 13515 214 36 15 25.5 -6.5 6037.5 -6.5
1937 1 1 13516 215 37 12 24.5 -7.5 6030 -7.5
1937 1 2 13517 216 31 9 20 -12 6018 -12
1937 1 3 13518 217 30 4 17 -15 6003 -15
1937 1 4 13519 218 28 2 15 -17 5986 -17
1937 1 5 13520 219 27 3 15 -17 5969 -17
1937 1 6 13521 220 32 7 19.5 -12.5 5956.5 -12.5
1937 1 7 13522 221 32 16 24 -8 5948.5 -8
1937 1 8 13523 222 27 -2 12.5 -19.5 5929 -19.5
1937 1 9 13524 223 18 -20 -1 -33 5896 -33
1937 1 10 13525 224 15 -20 -2.5 -34.5 5861.5 -34.5
1937 1 11 13526 225 13 -18 -2.5 -34.5 5827 -34.5
1937 1 12 13527 226 16 -20 -2 -34 5793 -34
1937 1 13 13528 227 27 -4 11.5 -20.5 5772.5 -20.5
1937 1 14 13529 228 36 -6 15 -17 5755.5 -17
1937 1 15 13530 229 27 -6 10.5 -21.5 5734 -21.5
1937 1 16 13531 230 24 -6 9 -23 5711 -23
1937 1 17 13532 231 36 -8 14 -18 5693 -18
1937 1 18 13533 232 34 -2 16 -16 5677 -16
1937 1 19 13534 233 38 24 31 -1 5676 -1
1937 1 20 13535 234 27 -8 9.5 -22.5 5653.5 -22.5
1937 1 21 13536 235 7 -26 -9.5 -41.5 5612 -41.5
1937 1 22 13537 236 7 ###M #####M 0 5612 missing
1937 1 23 13538 237 4 -27 -11.5 -43.5 5568.5 -43.5
1937 1 24 13539 238 15 -14 0.5 -31.5 5537 -31.5
1937 1 25 13540 239 15 -16 -0.5 -32.5 5504.5 -32.5
1937 1 26 13541 240 15 -18 -1.5 -33.5 5471 -33.5
1937 1 27 13542 241 15 -22 -3.5 -35.5 5435.5 -35.5
1937 1 28 13543 242 14 -14 0 -32 5403.5 -32
1937 1 29 13544 243 32 -9 11.5 -20.5 5383 -20.5
1937 1 30 13545 244 30 16 23 -9 5374 -9
1937 1 31 13546 245 40 27 33.5 1.5 5375.5 1.5
1937 2 1 13547 246 33 -8 12.5 -19.5 5356 -19.5
1937 2 2 13548 247 30 0 15 -17 5339 -17
1937 2 3 13549 248 36 3 19.5 -12.5 5326.5 -12.5
1937 2 4 13550 249 35 5 20 -12 5314.5 -12
1937 2 5 13551 250 43 12 27.5 -4.5 5310 -4.5
1937 2 6 13552 251 52 22 37 5 5315 5
1937 2 7 13553 252 54 35 44.5 12.5 5327.5 12.5
1937 2 8 13554 253 37 15 26 -6 5321.5 -6
1937 2 9 13555 254 37 15 26 -6 5315.5 -6
1937 2 10 13556 255 35 18 26.5 -5.5 5310 -5.5
1937 2 11 13557 256 34 12 23 -9 5301 -9
1937 2 12 13558 257 48 23 35.5 3.5 5304.5 3.5
1937 2 13 13559 258 44 18 31 -1 5303.5 -1
1937 2 14 13560 259 40 20 30 -2 5301.5 -2
1937 2 15 13561 260 48 17 32.5 0.5 5302 0.5
1937 2 16 13562 261 48 16 32 0 5302 0
1937 2 17 13563 262 45 15 30 -2 5300 -2
1937 2 18 13564 263 50 18 34 2 5302 2
1937 2 19 13565 264 45 24 34.5 2.5 5304.5 2.5
1937 2 20 13566 265 44 21 32.5 0.5 5305 0.5
1937 2 21 13567 266 44 15 29.5 -2.5 5302.5 -2.5
1937 2 22 13568 267 38 18 28 -4 5298.5 -4
1937 2 23 13569 268 47 16 31.5 -0.5 5298 -0.5


93 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1937 2 24 13570 269 48 17 32.5 0.5 5298.5 0.5
1937 2 25 13571 270 45 20 32.5 0.5 5299 0.5
1937 2 26 13572 271 52 33 42.5 10.5 5309.5 10.5
1937 2 27 13573 272 51 21 36 4 5313.5 4
1937 2 28 13574 273 46 20 33 1 5314.5 1
1937 3 1 13575 274 55 20 37.5 5.5 5320 5.5
1937 3 2 13576 275 56 20 38 6 5326 6
1937 3 3 13577 276 55 19 37 5 5331 5
1937 3 4 13578 277 58 21 39.5 7.5 5338.5 7.5
1937 3 5 13579 278 60 20 40 8 5346.5 8
1937 3 6 13580 279 65 21 43 11 5357.5 11
1937 3 7 13581 280 67 21 44 12 5369.5 12
1937 3 8 13582 281 60 20 40 8 5377.5 8
1937 3 9 13583 282 65 22 43.5 11.5 5389 11.5
1937 3 10 13584 283 70 23 46.5 14.5 5403.5 14.5
1937 3 11 13585 284 71 23 47 15 5418.5 15
1937 3 12 13586 285 68 33 50.5 18.5 5437 18.5
1937 3 13 13587 286 77 44 60.5 28.5 5465.5 28.5
1937 3 14 13588 287 64 24 44 12 5477.5 12
1937 3 15 13589 288 65 28 46.5 14.5 5492 14.5
1937 3 16 13590 289 64 32 48 16 5508 16
1937 3 17 13591 290 66 30 48 16 5524 16
1937 3 18 13592 291 58 28 43 11 5535 11
1937 3 19 13593 292 60 23 41.5 9.5 5544.5 9.5
1937 3 20 13594 293 60 25 42.5 10.5 5555 10.5
1937 3 21 13595 294 62 24 43 11 5566 11
1937 3 22 13596 295 58 30 44 12 5578 12
1937 3 23 13597 296 48 34 41 9 5587 9
1937 3 24 13598 297 48 28 38 6 5593 6
1937 3 25 13599 298 57 30 43.5 11.5 5604.5 11.5
1937 3 26 13600 299 57 32 44.5 12.5 5617 12.5
1937 3 27 13601 300 53 29 41 9 5626 9
1937 3 28 13602 301 63 22 42.5 10.5 5636.5 10.5
1937 3 29 13603 302 65 28 46.5 14.5 5651 14.5
1937 3 30 13604 303 67 31 49 17 5668 17
1937 3 31 13605 304 ###M ###M #####M 0 5668 missing
1937 4 1 13606 305 76 27 51.5 19.5 5687.5 19.5
1937 4 2 13607 306 73 54 63.5 31.5 5719 31.5
1937 4 3 13608 307 63 30 46.5 14.5 5733.5 14.5
1937 4 4 13609 308 59 26 42.5 10.5 5744 10.5
1937 4 5 13610 309 66 30 48 16 5760 16
1937 4 6 13611 310 72 38 55 23 5783 23
1937 4 7 13612 311 62 30 46 14 5797 14
1937 4 8 13613 312 60 20 40 8 5805 8
1937 4 9 13614 313 72 36 54 22 5827 22
1937 4 10 13615 314 78 38 58 26 5853 26
1937 4 11 13616 315 78 42 60 28 5881 28
1937 4 12 13617 316 75 30 52.5 20.5 5901.5 20.5
1937 4 13 13618 317 74 30 52 20 5921.5 20
1937 4 14 13619 318 90 32 61 29 5950.5 29
1937 4 15 13620 319 90 35 62.5 30.5 5981 30.5
1937 4 16 13621 320 80 55 67.5 35.5 6016.5 35.5
1937 4 17 13622 321 66 24 45 13 6029.5 13
1937 4 18 13623 322 70 31 50.5 18.5 6048 18.5
1937 4 19 13624 323 75 33 54 22 6070 22
1937 4 20 13625 324 74 30 52 20 6090 20
1937 4 21 13626 325 78 32 55 23 6113 23
1937 4 22 13627 326 65 35 50 18 6131 18
1937 4 23 13628 327 60 25 42.5 10.5 6141.5 10.5
1937 4 24 13629 328 62 26 44 12 6153.5 12
1937 4 25 13630 329 68 25 46.5 14.5 6168 14.5
1937 4 26 13631 330 85 27 56 24 6192 24
1937 4 27 13632 331 76 45 60.5 28.5 6220.5 28.5
1937 4 28 13633 332 64 43 53.5 21.5 6242 21.5
1937 4 29 13634 333 70 32 51 19 6261 19
1937 4 30 13635 334 70 31 50.5 18.5 6279.5 18.5
1937 5 1 13636 335 75 32 53.5 21.5 6301 21.5
1937 5 2 13637 336 69 36 52.5 20.5 6321.5 20.5
1937 5 3 13638 337 72 35 53.5 21.5 6343 21.5
1937 5 4 13639 338 85 40 62.5 30.5 6373.5 30.5
1937 5 5 13640 339 85 40 62.5 30.5 6404 30.5
1937 5 6 13641 340 89 43 66 34 6438 34
1937 5 7 13642 341 87 45 66 34 6472 34
1937 5 8 13643 342 89 48 68.5 36.5 6508.5 36.5
1937 5 9 13644 343 88 49 68.5 36.5 6545 36.5
1937 5 10 13645 344 90 60 75 43 6588 43
1937 5 11 13646 345 84 46 65 33 6621 33
1937 5 12 13647 346 84 46 65 33 6654 33
1937 5 13 13648 347 87 45 66 34 6688 34
1937 5 14 13649 348 97 45 71 39 6727 39
1937 5 15 13650 349 98 48 73 41 6768 41
1937 5 16 13651 350 99 50 74.5 42.5 6810.5 42.5
1937 5 17 13652 351 95 48 71.5 39.5 6850 39.5
1937 5 18 13653 352 92 52 72 40 6890 40
1937 5 19 13654 353 84 50 67 35 6925 35
1937 5 20 13655 354 87 48 67.5 35.5 6960.5 35.5
1937 5 21 13656 355 84 52 68 36 6996.5 36
1937 5 22 13657 356 84 43 63.5 31.5 7028 31.5
1937 5 23 13658 357 87 40 63.5 31.5 7059.5 31.5
1937 5 24 13659 358 87 44 65.5 33.5 7093 33.5
1937 5 25 13660 359 94 40 67 35 7128 35
1937 5 26 13661 360 89 42 65.5 33.5 7161.5 33.5
1937 5 27 13662 361 87 44 65.5 33.5 7195 33.5
1937 5 28 13663 362 80 42 61 29 7224 29
1937 5 29 13664 363 75 40 57.5 25.5 7249.5 25.5 1937
1937 5 30 13665 364 70 43 56.5 24.5 7274 24.5 Avg (n ) % values
1937 5 31 13666 52.3 358 98.1
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1937 6 1 13667 1 77 38 57.5 25.5 25.5 25.5
1937 6 2 13668 2 87 40 63.5 31.5 57 31.5
1937 6 3 13669 3 90 47 68.5 36.5 93.5 36.5
1937 6 4 13670 4 95 53 74 42 135.5 42
1937 6 5 13671 5 97 52 74.5 42.5 178 42.5
1937 6 6 13672 6 87 40 63.5 31.5 209.5 31.5
1937 6 7 13673 7 89 40 64.5 32.5 242 32.5
1937 6 8 13674 8 90 45 67.5 35.5 277.5 35.5
1937 6 9 13675 9 92 41 66.5 34.5 312 34.5
1937 6 10 13676 10 92 40 66 34 346 34
1937 6 11 13677 11 90 45 67.5 35.5 381.5 35.5
1937 6 12 13678 12 95 47 71 39 420.5 39
1937 6 13 13679 13 95 50 72.5 40.5 461 40.5
1937 6 14 13680 14 94 49 71.5 39.5 500.5 39.5
1937 6 15 13681 15 98 51 74.5 42.5 543 42.5
1937 6 16 13682 16 95 50 72.5 40.5 583.5 40.5
1937 6 17 13683 17 90 51 70.5 38.5 622 38.5
1937 6 18 13684 18 90 52 71 39 661 39
1937 6 19 13685 19 100 50 75 43 704 43
1937 6 20 13686 20 101 54 77.5 45.5 749.5 45.5
1937 6 21 13687 21 108 55 81.5 49.5 799 49.5
1937 6 22 13688 22 110 60 85 53 852 53
1937 6 23 13689 23 101 62 81.5 49.5 901.5 49.5
1937 6 24 13690 24 100 60 80 48 949.5 48
1937 6 25 13691 25 85 74 79.5 47.5 997 47.5
1937 6 26 13692 26 94 70 82 50 1047 50
1937 6 27 13693 27 101 60 80.5 48.5 1095.5 48.5
1937 6 28 13694 28 100 60 80 48 1143.5 48
1937 6 29 13695 29 100 70 85 53 1196.5 53
1937 6 30 13696 30 98 60 79 47 1243.5 47
1937 7 1 13697 31 100 63 81.5 49.5 1293 49.5
1937 7 2 13698 32 101 60 80.5 48.5 1341.5 48.5
1937 7 3 13699 33 104 62 83 51 1392.5 51
1937 7 4 13700 34 102 64 83 51 1443.5 51
1937 7 5 13701 35 100 61 80.5 48.5 1492 48.5
1937 7 6 13702 36 99 70 84.5 52.5 1544.5 52.5
1937 7 7 13703 37 95 60 77.5 45.5 1590 45.5
1937 7 8 13704 38 90 62 76 44 1634 44
1937 7 9 13705 39 83 50 66.5 34.5 1668.5 34.5
1937 7 10 13706 40 86 64 75 43 1711.5 43
1937 7 11 13707 41 80 62 71 39 1750.5 39
1937 7 12 13708 42 80 58 69 37 1787.5 37
1937 7 13 13709 43 85 58 71.5 39.5 1827 39.5
1937 7 14 13710 44 90 58 74 42 1869 42
1937 7 15 13711 45 96 56 76 44 1913 44
1937 7 16 13712 46 94 56 75 43 1956 43
1937 7 17 13713 47 95 58 76.5 44.5 2000.5 44.5
1937 7 18 13714 48 97 60 78.5 46.5 2047 46.5
1937 7 19 13715 49 100 61 80.5 48.5 2095.5 48.5
1937 7 20 13716 50 102 56 79 47 2142.5 47
1937 7 21 13717 51 104 56 80 48 2190.5 48
1937 7 22 13718 52 105 57 81 49 2239.5 49
1937 7 23 13719 53 105 63 84 52 2291.5 52
1937 7 24 13720 54 100 58 79 47 2338.5 47
1937 7 25 13721 55 103 60 81.5 49.5 2388 49.5
1937 7 26 13722 56 98 68 83 51 2439 51
1937 7 27 13723 57 94 74 84 52 2491 52
1937 7 28 13724 58 92 74 83 51 2542 51
1937 7 29 13725 59 95 65 80 48 2590 48
1937 7 30 13726 60 92 64 78 46 2636 46
1937 7 31 13727 61 98 68 83 51 2687 51
1937 8 1 13728 62 92 68 80 48 2735 48
1937 8 2 13729 63 90 67 78.5 46.5 2781.5 46.5
1937 8 3 13730 64 100 66 83 51 2832.5 51
1937 8 4 13731 65 100 64 82 50 2882.5 50
1937 8 5 13732 66 100 58 79 47 2929.5 47
1937 8 6 13733 67 100 63 81.5 49.5 2979 49.5
1937 8 7 13734 68 100 60 80 48 3027 48
1937 8 8 13735 69 92 60 76 44 3071 44
1937 8 9 13736 70 102 55 78.5 46.5 3117.5 46.5
1937 8 10 13737 71 101 57 79 47 3164.5 47
1937 8 11 13738 72 104 54 79 47 3211.5 47
1937 8 12 13739 73 102 52 77 45 3256.5 45
1937 8 13 13740 74 104 53 78.5 46.5 3303 46.5
1937 8 14 13741 75 104 55 79.5 47.5 3350.5 47.5
1937 8 15 13742 76 98 68 83 51 3401.5 51
1937 8 16 13743 77 97 64 80.5 48.5 3450 48.5
1937 8 17 13744 78 98 65 81.5 49.5 3499.5 49.5
1937 8 18 13745 79 95 63 79 47 3546.5 47
1937 8 19 13746 80 98 55 76.5 44.5 3591 44.5
1937 8 20 13747 81 99 62 80.5 48.5 3639.5 48.5
1937 8 21 13748 82 99 65 82 50 3689.5 50
1937 8 22 13749 83 100 55 77.5 45.5 3735 45.5
1937 8 23 13750 84 95 56 75.5 43.5 3778.5 43.5
1937 8 24 13751 85 96 54 75 43 3821.5 43
1937 8 25 13752 86 95 54 74.5 42.5 3864 42.5
1937 8 26 13753 87 100 58 79 47 3911 47
1937 8 27 13754 88 99 60 79.5 47.5 3958.5 47.5
1937 8 28 13755 89 97 62 79.5 47.5 4006 47.5
1937 8 29 13756 90 94 60 77 45 4051 45
1937 8 30 13757 91 74 54 64 32 4083 32
1937 8 31 13758 92 69 59 64 32 4115 32
1937 9 1 13759 93 65 55 60 28 4143 28
1937 9 2 13760 94 74 62 68 36 4179 36
1937 9 3 13761 95 67 58 62.5 30.5 4209.5 30.5
1937 9 4 13762 96 90 65 77.5 45.5 4255 45.5
1937 9 5 13763 97 70 65 67.5 35.5 4290.5 35.5


95 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1937 9 6 13764 98 98 58 78 46 4336.5 46
1937 9 7 13765 99 95 52 73.5 41.5 4378 41.5
1937 9 8 13766 100 94 56 75 43 4421 43
1937 9 9 13767 101 97 60 78.5 46.5 4467.5 46.5
1937 9 10 13768 102 91 47 69 37 4504.5 37
1937 9 11 13769 103 90 44 67 35 4539.5 35
1937 9 12 13770 104 95 45 70 38 4577.5 38
1937 9 13 13771 105 94 48 71 39 4616.5 39
1937 9 14 13772 106 90 67 78.5 46.5 4663 46.5
1937 9 15 13773 107 94 44 69 37 4700 37
1937 9 16 13774 108 94 42 68 36 4736 36
1937 9 17 13775 109 95 45 70 38 4774 38
1937 9 18 13776 110 90 43 66.5 34.5 4808.5 34.5
1937 9 19 13777 111 90 45 67.5 35.5 4844 35.5
1937 9 20 13778 112 95 62 78.5 46.5 4890.5 46.5
1937 9 21 13779 113 88 50 69 37 4927.5 37
1937 9 22 13780 114 85 55 70 38 4965.5 38
1937 9 23 13781 115 78 40 59 27 4992.5 27
1937 9 24 13782 116 78 37 57.5 25.5 5018 25.5
1937 9 25 13783 117 74 32 53 21 5039 21
1937 9 26 13784 118 83 38 60.5 28.5 5067.5 28.5
1937 9 27 13785 119 90 40 65 33 5100.5 33
1937 9 28 13786 120 74 55 64.5 32.5 5133 32.5
1937 9 29 13787 121 73 32 52.5 20.5 5153.5 20.5
1937 9 30 13788 122 76 44 60 28 5181.5 28
1937 10 1 13789 123 79 40 59.5 27.5 5209 27.5
1937 10 2 13790 124 78 48 63 31 5240 31
1937 10 3 13791 125 87 56 71.5 39.5 5279.5 39.5
1937 10 4 13792 126 80 50 65 33 5312.5 33
1937 10 5 13793 127 68 35 51.5 19.5 5332 19.5
1937 10 6 13794 128 69 33 51 19 5351 19
1937 10 7 13795 129 69 34 51.5 19.5 5370.5 19.5
1937 10 8 13796 130 72 37 54.5 22.5 5393 22.5
1937 10 9 13797 131 73 43 58 26 5419 26
1937 10 10 13798 132 78 35 56.5 24.5 5443.5 24.5
1937 10 11 13799 133 76 33 54.5 22.5 5466 22.5
1937 10 12 13800 134 75 32 53.5 21.5 5487.5 21.5
1937 10 13 13801 135 75 31 53 21 5508.5 21
1937 10 14 13802 136 68 40 54 22 5530.5 22
1937 10 15 13803 137 68 45 56.5 24.5 5555 24.5
1937 10 16 13804 138 69 36 52.5 20.5 5575.5 20.5
1937 10 17 13805 139 65 35 50 18 5593.5 18
1937 10 18 13806 140 70 38 54 22 5615.5 22
1937 10 19 13807 141 65 25 45 13 5628.5 13
1937 10 20 13808 142 67 24 45.5 13.5 5642 13.5
1937 10 21 13809 143 76 30 53 21 5663 21
1937 10 22 13810 144 74 32 53 21 5684 21
1937 10 23 13811 145 78 31 54.5 22.5 5706.5 22.5
1937 10 24 13812 146 78 30 54 22 5728.5 22
1937 10 25 13813 147 81 31 56 24 5752.5 24
1937 10 26 13814 148 77 31 54 22 5774.5 22
1937 10 27 13815 149 79 30 54.5 22.5 5797 22.5
1937 10 28 13816 150 78 31 54.5 22.5 5819.5 22.5
1937 10 29 13817 151 77 28 52.5 20.5 5840 20.5
1937 10 30 13818 152 74 27 50.5 18.5 5858.5 18.5
1937 10 31 13819 153 70 30 50 18 5876.5 18
1937 11 1 13820 154 75 30 52.5 20.5 5897 20.5
1937 11 2 13821 155 76 30 53 21 5918 21
1937 11 3 13822 156 74 28 51 19 5937 19
1937 11 4 13823 157 68 22 45 13 5950 13
1937 11 5 13824 158 66 23 44.5 12.5 5962.5 12.5
1937 11 6 13825 159 64 22 43 11 5973.5 11
1937 11 7 13826 160 65 22 43.5 11.5 5985 11.5
1937 11 8 13827 161 65 24 44.5 12.5 5997.5 12.5
1937 11 9 13828 162 67 25 46 14 6011.5 14
1937 11 10 13829 163 65 23 44 12 6023.5 12
1937 11 11 13830 164 68 28 48 16 6039.5 16
1937 11 12 13831 165 63 21 42 10 6049.5 10
1937 11 13 13832 166 63 20 41.5 9.5 6059 9.5
1937 11 14 13833 167 64 22 43 11 6070 11
1937 11 15 13834 168 62 19 40.5 8.5 6078.5 8.5
1937 11 16 13835 169 60 20 40 8 6086.5 8
1937 11 17 13836 170 65 30 47.5 15.5 6102 15.5
1937 11 18 13837 171 65 27 46 14 6116 14
1937 11 19 13838 172 58 25 41.5 9.5 6125.5 9.5
1937 11 20 13839 173 60 30 45 13 6138.5 13
1937 11 21 13840 174 58 23 40.5 8.5 6147 8.5
1937 11 22 13841 175 60 30 45 13 6160 13
1937 11 23 13842 176 56 18 37 5 6165 5
1937 11 24 13843 177 53 17 35 3 6168 3
1937 11 25 13844 178 55 20 37.5 5.5 6173.5 5.5
1937 11 26 13845 179 50 10 30 -2 6171.5 -2
1937 11 27 13846 180 50 11 30.5 -1.5 6170 -1.5
1937 11 28 13847 181 50 11 30.5 -1.5 6168.5 -1.5
1937 11 29 13848 182 55 8 31.5 -0.5 6168 -0.5
1937 11 30 13849 183 53 7 30 -2 6166 -2
1937 12 1 13850 184 48 7 27.5 -4.5 6161.5 -4.5
1937 12 2 13851 185 43 26 34.5 2.5 6164 2.5
1937 12 3 13852 186 40 35 37.5 5.5 6169.5 5.5
1937 12 4 13853 187 48 10 29 -3 6166.5 -3
1937 12 5 13854 188 52 11 31.5 -0.5 6166 -0.5
1937 12 6 13855 189 50 10 30 -2 6164 -2
1937 12 7 13856 190 55 12 33.5 1.5 6165.5 1.5
1937 12 8 13857 191 62 17 39.5 7.5 6173 7.5
1937 12 9 13858 192 55 32 43.5 11.5 6184.5 11.5
1937 12 10 13859 193 57 34 45.5 13.5 6198 13.5
1937 12 11 13860 194 50 35 42.5 10.5 6208.5 10.5
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1937 12 12 13861 195 55 40 47.5 15.5 6224 15.5
1937 12 13 13862 196 53 36 44.5 12.5 6236.5 12.5
1937 12 14 13863 197 56 34 45 13 6249.5 13
1937 12 15 13864 198 53 31 42 10 6259.5 10
1937 12 16 13865 199 55 35 45 13 6272.5 13
1937 12 17 13866 200 56 30 43 11 6283.5 11
1937 12 18 13867 201 53 28 40.5 8.5 6292 8.5
1937 12 19 13868 202 52 27 39.5 7.5 6299.5 7.5
1937 12 20 13869 203 48 24 36 4 6303.5 4
1937 12 21 13870 204 43 14 28.5 -3.5 6300 -3.5
1937 12 22 13871 205 40 11 25.5 -6.5 6293.5 -6.5
1937 12 23 13872 206 48 28 38 6 6299.5 6
1937 12 24 13873 207 40 21 30.5 -1.5 6298 -1.5
1937 12 25 13874 208 54 25 39.5 7.5 6305.5 7.5
1937 12 26 13875 209 57 21 39 7 6312.5 7
1937 12 27 13876 210 52 20 36 4 6316.5 4
1937 12 28 13877 211 39 18 28.5 -3.5 6313 -3.5
1937 12 29 13878 212 42 27 34.5 2.5 6315.5 2.5
1937 12 30 13879 213 36 18 27 -5 6310.5 -5
1937 12 31 13880 214 40 14 27 -5 6305.5 -5
1938 1 1 13881 215 42 15 28.5 -3.5 6302 -3.5
1938 1 2 13882 216 36 18 27 -5 6297 -5
1938 1 3 13883 217 37 29 33 1 6298 1
1938 1 4 13884 218 32 20 26 -6 6292 -6
1938 1 5 13885 219 38 21 29.5 -2.5 6289.5 -2.5
1938 1 6 13886 220 39 27 33 1 6290.5 1
1938 1 7 13887 221 29 10 19.5 -12.5 6278 -12.5
1938 1 8 13888 222 39 10 24.5 -7.5 6270.5 -7.5
1938 1 9 13889 223 39 13 26 -6 6264.5 -6
1938 1 10 13890 224 42 15 28.5 -3.5 6261 -3.5
1938 1 11 13891 225 42 18 30 -2 6259 -2
1938 1 12 13892 226 39 17 28 -4 6255 -4
1938 1 13 13893 227 38 21 29.5 -2.5 6252.5 -2.5
1938 1 14 13894 228 45 26 35.5 3.5 6256 3.5
1938 1 15 13895 229 40 23 31.5 -0.5 6255.5 -0.5
1938 1 16 13896 230 40 28 34 2 6257.5 2
1938 1 17 13897 231 59 23 41 9 6266.5 9
1938 1 18 13898 232 55 28 41.5 9.5 6276 9.5
1938 1 19 13899 233 54 25 39.5 7.5 6283.5 7.5
1938 1 20 13900 234 54 35 44.5 12.5 6296 12.5
1938 1 21 13901 235 42 20 31 -1 6295 -1
1938 1 22 13902 236 55 22 38.5 6.5 6301.5 6.5
1938 1 23 13903 237 42 20 31 -1 6300.5 -1
1938 1 24 13904 238 35 18 26.5 -5.5 6295 -5.5
1938 1 25 13905 239 36 10 23 -9 6286 -9
1938 1 26 13906 240 35 10 22.5 -9.5 6276.5 -9.5
1938 1 27 13907 241 47 10 28.5 -3.5 6273 -3.5
1938 1 28 13908 242 45 15 30 -2 6271 -2
1938 1 29 13909 243 50 15 32.5 0.5 6271.5 0.5
1938 1 30 13910 244 52 20 36 4 6275.5 4
1938 1 31 13911 245 50 28 39 7 6282.5 7
1938 2 1 13912 246 43 30 36.5 4.5 6287 4.5
1938 2 2 13913 247 52 27 39.5 7.5 6294.5 7.5
1938 2 3 13914 248 52 31 41.5 9.5 6304 9.5
1938 2 4 13915 249 49 39 44 12 6316 12
1938 2 5 13916 250 51 27 39 7 6323 7
1938 2 6 13917 251 48 16 32 0 6323 0
1938 2 7 13918 252 49 15 32 0 6323 0
1938 2 8 13919 253 50 25 37.5 5.5 6328.5 5.5
1938 2 9 13920 254 54 15 34.5 2.5 6331 2.5
1938 2 10 13921 255 58 37 47.5 15.5 6346.5 15.5
1938 2 11 13922 256 53 35 44 12 6358.5 12
1938 2 12 13923 257 52 38 45 13 6371.5 13
1938 2 13 13924 258 50 21 35.5 3.5 6375 3.5
1938 2 14 13925 259 53 28 40.5 8.5 6383.5 8.5
1938 2 15 13926 260 50 31 40.5 8.5 6392 8.5
1938 2 16 13927 261 54 29 41.5 9.5 6401.5 9.5
1938 2 17 13928 262 54 21 37.5 5.5 6407 5.5
1938 2 18 13929 263 55 24 39.5 7.5 6414.5 7.5
1938 2 19 13930 264 37 23 30 -2 6412.5 -2
1938 2 20 13931 265 50 21 35.5 3.5 6416 3.5
1938 2 21 13932 266 46 24 35 3 6419 3
1938 2 22 13933 267 49 22 35.5 3.5 6422.5 3.5
1938 2 23 13934 268 43 16 29.5 -2.5 6420 -2.5
1938 2 24 13935 269 47 16 31.5 -0.5 6419.5 -0.5
1938 2 25 13936 270 51 25 38 6 6425.5 6
1938 2 26 13937 271 57 10 33.5 1.5 6427 1.5
1938 2 27 13938 272 45 32 38.5 6.5 6433.5 6.5
1938 2 28 13939 273 47 35 41 9 6442.5 9
1938 3 1 13940 274 56 35 45.5 13.5 6456 13.5
1938 3 2 13941 275 ###M 32 #####M 0 6456 missing
1938 3 3 13942 276 45 40 42.5 10.5 6466.5 10.5
1938 3 4 13943 277 50 38 44 12 6478.5 12
1938 3 5 13944 278 54 30 42 10 6488.5 10
1938 3 6 13945 279 52 38 45 13 6501.5 13
1938 3 7 13946 280 54 24 39 7 6508.5 7
1938 3 8 13947 281 54 26 40 8 6516.5 8
1938 3 9 13948 282 51 30 40.5 8.5 6525 8.5
1938 3 10 13949 283 54 31 42.5 10.5 6535.5 10.5
1938 3 11 13950 284 63 30 46.5 14.5 6550 14.5
1938 3 12 13951 285 60 45 52.5 20.5 6570.5 20.5
1938 3 13 13952 286 49 38 43.5 11.5 6582 11.5
1938 3 14 13953 287 52 34 43 11 6593 11
1938 3 15 13954 288 45 32 38.5 6.5 6599.5 6.5
1938 3 16 13955 289 67 36 51.5 19.5 6619 19.5
1938 3 17 13956 290 68 40 54 22 6641 22
1938 3 18 13957 291 48 20 34 2 6643 2
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1938 3 19 13958 292 66 24 45 13 6656 13
1938 3 20 13959 293 70 45 57.5 25.5 6681.5 25.5
1938 3 21 13960 294 60 27 43.5 11.5 6693 11.5
1938 3 22 13961 295 42 17 29.5 -2.5 6690.5 -2.5
1938 3 23 13962 296 64 23 43.5 11.5 6702 11.5
1938 3 24 13963 297 65 28 46.5 14.5 6716.5 14.5
1938 3 25 13964 298 56 36 46 14 6730.5 14
1938 3 26 13965 299 60 25 42.5 10.5 6741 10.5
1938 3 27 13966 300 45 28 36.5 4.5 6745.5 4.5
1938 3 28 13967 301 50 30 40 8 6753.5 8
1938 3 29 13968 302 46 27 36.5 4.5 6758 4.5
1938 3 30 13969 303 41 27 34 2 6760 2
1938 3 31 13970 304 47 17 32 0 6760 0
1938 4 1 13971 305 46 30 38 6 6766 6
1938 4 2 13972 306 50 18 34 2 6768 2
1938 4 3 13973 307 57 28 42.5 10.5 6778.5 10.5
1938 4 4 13974 308 65 39 52 20 6798.5 20
1938 4 5 13975 309 68 49 58.5 26.5 6825 26.5
1938 4 6 13976 310 53 44 48.5 16.5 6841.5 16.5
1938 4 7 13977 311 54 27 40.5 8.5 6850 8.5
1938 4 8 13978 312 56 20 38 6 6856 6
1938 4 9 13979 313 62 17 39.5 7.5 6863.5 7.5
1938 4 10 13980 314 69 29 49 17 6880.5 17
1938 4 11 13981 315 67 25 46 14 6894.5 14
1938 4 12 13982 316 75 54 64.5 32.5 6927 32.5
1938 4 13 13983 317 76 51 63.5 31.5 6958.5 31.5
1938 4 14 13984 318 54 40 47 15 6973.5 15
1938 4 15 13985 319 48 40 44 12 6985.5 12
1938 4 16 13986 320 70 30 50 18 7003.5 18
1938 4 17 13987 321 68 35 51.5 19.5 7023 19.5
1938 4 18 13988 322 82 42 62 30 7053 30
1938 4 19 13989 323 79 43 61 29 7082 29
1938 4 20 13990 324 79 48 63.5 31.5 7113.5 31.5
1938 4 21 13991 325 79 32 55.5 23.5 7137 23.5
1938 4 22 13992 326 79 45 62 30 7167 30
1938 4 23 13993 327 80 44 62 30 7197 30
1938 4 24 13994 328 82 41 61.5 29.5 7226.5 29.5
1938 4 25 13995 329 77 46 61.5 29.5 7256 29.5
1938 4 26 13996 330 72 40 56 24 7280 24
1938 4 27 13997 331 72 38 55 23 7303 23
1938 4 28 13998 332 82 36 59 27 7330 27
1938 4 29 13999 333 87 40 63.5 31.5 7361.5 31.5
1938 4 30 14000 334 80 54 67 35 7396.5 35
1938 5 1 14001 335 67 40 53.5 21.5 7418 21.5
1938 5 2 14002 336 68 39 53.5 21.5 7439.5 21.5
1938 5 3 14003 337 64 43 53.5 21.5 7461 21.5
1938 5 4 14004 338 69 40 54.5 22.5 7483.5 22.5
1938 5 5 14005 339 59 35 47 15 7498.5 15
1938 5 6 14006 340 58 29 43.5 11.5 7510 11.5
1938 5 7 14007 341 53 28 40.5 8.5 7518.5 8.5
1938 5 8 14008 342 70 27 48.5 16.5 7535 16.5
1938 5 9 14009 343 72 33 52.5 20.5 7555.5 20.5
1938 5 10 14010 344 76 38 57 25 7580.5 25
1938 5 11 14011 345 85 40 62.5 30.5 7611 30.5
1938 5 12 14012 346 79 55 67 35 7646 35
1938 5 13 14013 347 88 45 66.5 34.5 7680.5 34.5
1938 5 14 14014 348 89 45 67 35 7715.5 35
1938 5 15 14015 349 92 58 75 43 7758.5 43
1938 5 16 14016 350 84 66 75 43 7801.5 43
1938 5 17 14017 351 75 50 62.5 30.5 7832 30.5
1938 5 18 14018 352 77 56 66.5 34.5 7866.5 34.5
1938 5 19 14019 353 80 52 66 34 7900.5 34
1938 5 20 14020 354 74 45 59.5 27.5 7928 27.5
1938 5 21 14021 355 75 44 59.5 27.5 7955.5 27.5
1938 5 22 14022 356 73 60 66.5 34.5 7990 34.5
1938 5 23 14023 357 78 40 59 27 8017 27
1938 5 24 14024 358 87 44 65.5 33.5 8050.5 33.5
1938 5 25 14025 359 80 46 63 31 8081.5 31
1938 5 26 14026 360 91 45 68 36 8117.5 36
1938 5 27 14027 361 95 51 73 41 8158.5 41
1938 5 28 14028 362 93 52 72.5 40.5 8199 40.5
1938 5 29 14029 363 90 56 73 41 8240 41 1938
1938 5 30 14030 364 91 54 72.5 40.5 8280.5 40.5 Avg (n ) % values
1938 5 31 14031 365 90 56 73 41 8321.5 41 54.9 364 99.7
1938 6 1 14032 1 89 58 73.5 41.5 41.5 41.5
1938 6 2 14033 2 90 50 70 38 79.5 38
1938 6 3 14034 3 93 48 70.5 38.5 118 38.5
1938 6 4 14035 4 98 43 70.5 38.5 156.5 38.5
1938 6 5 14036 5 97 47 72 40 196.5 40
1938 6 6 14037 6 93 50 71.5 39.5 236 39.5
1938 6 7 14038 7 95 56 75.5 43.5 279.5 43.5
1938 6 8 14039 8 89 50 69.5 37.5 317 37.5
1938 6 9 14040 9 92 54 73 41 358 41
1938 6 10 14041 10 87 50 68.5 36.5 394.5 36.5
1938 6 11 14042 11 83 50 66.5 34.5 429 34.5
1938 6 12 14043 12 87 49 68 36 465 36
1938 6 13 14044 13 86 50 68 36 501 36
1938 6 14 14045 14 85 41 63 31 532 31
1938 6 15 14046 15 91 49 70 38 570 38
1938 6 16 14047 16 95 50 72.5 40.5 610.5 40.5
1938 6 17 14048 17 92 52 72 40 650.5 40
1938 6 18 14049 18 92 51 71.5 39.5 690 39.5
1938 6 19 14050 19 90 49 69.5 37.5 727.5 37.5
1938 6 20 14051 20 91 59 75 43 770.5 43
1938 6 21 14052 21 93 61 77 45 815.5 45
1938 6 22 14053 22 95 65 80 48 863.5 48
1938 6 23 14054 23 90 59 74.5 42.5 906 42.5
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1938 6 24 14055 24 92 67 79.5 47.5 953.5 47.5
1938 6 25 14056 25 94 54 74 42 995.5 42
1938 6 26 14057 26 100 55 77.5 45.5 1041 45.5
1938 6 27 14058 27 99 65 82 50 1091 50
1938 6 28 14059 28 82 65 73.5 41.5 1132.5 41.5
1938 6 29 14060 29 82 60 71 39 1171.5 39
1938 6 30 14061 30 85 61 73 41 1212.5 41
1938 7 1 14062 31 93 53 73 41 1253.5 41
1938 7 2 14063 32 93 60 76.5 44.5 1298 44.5
1938 7 3 14064 33 92 65 78.5 46.5 1344.5 46.5
1938 7 4 14065 34 90 63 76.5 44.5 1389 44.5
1938 7 5 14066 35 91 52 71.5 39.5 1428.5 39.5
1938 7 6 14067 36 87 67 77 45 1473.5 45
1938 7 7 14068 37 90 50 70 38 1511.5 38
1938 7 8 14069 38 96 48 72 40 1551.5 40
1938 7 9 14070 39 102 51 76.5 44.5 1596 44.5
1938 7 10 14071 40 101 53 77 45 1641 45
1938 7 11 14072 41 99 61 80 48 1689 48
1938 7 12 14073 42 94 71 82.5 50.5 1739.5 50.5
1938 7 13 14074 43 95 65 80 48 1787.5 48
1938 7 14 14075 44 95 60 77.5 45.5 1833 45.5
1938 7 15 14076 45 99 62 80.5 48.5 1881.5 48.5
1938 7 16 14077 46 97 66 81.5 49.5 1931 49.5
1938 7 17 14078 47 95 56 75.5 43.5 1974.5 43.5
1938 7 18 14079 48 98 55 76.5 44.5 2019 44.5
1938 7 19 14080 49 101 65 83 51 2070 51
1938 7 20 14081 50 97 65 81 49 2119 49
1938 7 21 14082 51 98 63 80.5 48.5 2167.5 48.5
1938 7 22 14083 52 92 56 74 42 2209.5 42
1938 7 23 14084 53 95 62 78.5 46.5 2256 46.5
1938 7 24 14085 54 98 52 75 43 2299 43
1938 7 25 14086 55 99 60 79.5 47.5 2346.5 47.5
1938 7 26 14087 56 100 80 90 58 2404.5 58
1938 7 27 14088 57 90 59 74.5 42.5 2447 42.5
1938 7 28 14089 58 98 56 77 45 2492 45
1938 7 29 14090 59 99 56 77.5 45.5 2537.5 45.5
1938 7 30 14091 60 105 58 81.5 49.5 2587 49.5
1938 7 31 14092 61 107 57 82 50 2637 50
1938 8 1 14093 62 105 69 87 55 2692 55
1938 8 2 14094 63 104 69 86.5 54.5 2746.5 54.5
1938 8 3 14095 64 102 67 84.5 52.5 2799 52.5
1938 8 4 14096 65 102 68 85 53 2852 53
1938 8 5 14097 66 103 68 85.5 53.5 2905.5 53.5
1938 8 6 14098 67 95 70 82.5 50.5 2956 50.5
1938 8 7 14099 68 97 67 82 50 3006 50
1938 8 8 14100 69 88 65 76.5 44.5 3050.5 44.5
1938 8 9 14101 70 89 64 76.5 44.5 3095 44.5
1938 8 10 14102 71 92 58 75 43 3138 43
1938 8 11 14103 72 100 58 79 47 3185 47
1938 8 12 14104 73 100 67 83.5 51.5 3236.5 51.5
1938 8 13 14105 74 97 61 79 47 3283.5 47
1938 8 14 14106 75 97 60 78.5 46.5 3330 46.5
1938 8 15 14107 76 96 58 77 45 3375 45
1938 8 16 14108 77 91 57 74 42 3417 42
1938 8 17 14109 78 93 50 71.5 39.5 3456.5 39.5
1938 8 18 14110 79 89 53 71 39 3495.5 39
1938 8 19 14111 80 94 49 71.5 39.5 3535 39.5
1938 8 20 14112 81 94 64 79 47 3582 47
1938 8 21 14113 82 97 64 80.5 48.5 3630.5 48.5
1938 8 22 14114 83 100 65 82.5 50.5 3681 50.5
1938 8 23 14115 84 101 67 84 52 3733 52
1938 8 24 14116 85 99 63 81 49 3782 49
1938 8 25 14117 86 99 67 83 51 3833 51
1938 8 26 14118 87 97 64 80.5 48.5 3881.5 48.5
1938 8 27 14119 88 97 54 75.5 43.5 3925 43.5
1938 8 28 14120 89 98 57 77.5 45.5 3970.5 45.5
1938 8 29 14121 90 94 61 77.5 45.5 4016 45.5
1938 8 30 14122 91 90 70 80 48 4064 48
1938 8 31 14123 92 79 53 66 34 4098 34
1938 9 1 14124 93 65 53 59 27 4125 27
1938 9 2 14125 94 63 52 57.5 25.5 4150.5 25.5
1938 9 3 14126 95 92 62 77 45 4195.5 45
1938 9 4 14127 96 88 60 74 42 4237.5 42
1938 9 5 14128 97 84 62 73 41 4278.5 41
1938 9 6 14129 98 90 58 74 42 4320.5 42
1938 9 7 14130 99 88 63 75.5 43.5 4364 43.5
1938 9 8 14131 100 92 62 77 45 4409 45
1938 9 9 14132 101 94 64 79 47 4456 47
1938 9 10 14133 102 86 42 64 32 4488 32
1938 9 11 14134 103 87 43 65 33 4521 33
1938 9 12 14135 104 77 45 61 29 4550 29
1938 9 13 14136 105 77 45 61 29 4579 29
1938 9 14 14137 106 84 45 64.5 32.5 4611.5 32.5
1938 9 15 14138 107 83 45 64 32 4643.5 32
1938 9 16 14139 108 87 46 66.5 34.5 4678 34.5
1938 9 17 14140 109 87 46 66.5 34.5 4712.5 34.5
1938 9 18 14141 110 90 48 69 37 4749.5 37
1938 9 19 14142 111 87 48 67.5 35.5 4785 35.5
1938 9 20 14143 112 83 49 66 34 4819 34
1938 9 21 14144 113 88 50 69 37 4856 37
1938 9 22 14145 114 88 45 66.5 34.5 4890.5 34.5
1938 9 23 14146 115 88 49 68.5 36.5 4927 36.5
1938 9 24 14147 116 88 48 68 36 4963 36
1938 9 25 14148 117 89 48 68.5 36.5 4999.5 36.5
1938 9 26 14149 118 91 49 70 38 5037.5 38
1938 9 27 14150 119 92 59 75.5 43.5 5081 43.5
1938 9 28 14151 120 88 49 68.5 36.5 5117.5 36.5
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1938 9 29 14152 121 82 45 63.5 31.5 5149 31.5
1938 9 30 14153 122 84 46 65 33 5182 33
1938 10 1 14154 123 80 45 62.5 30.5 5212.5 30.5
1938 10 2 14155 124 79 46 62.5 30.5 5243 30.5
1938 10 3 14156 125 81 45 63 31 5274 31
1938 10 4 14157 126 82 43 62.5 30.5 5304.5 30.5
1938 10 5 14158 127 83 63 73 41 5345.5 41
1938 10 6 14159 128 80 46 63 31 5376.5 31
1938 10 7 14160 129 70 45 57.5 25.5 5402 25.5
1938 10 8 14161 130 72 34 53 21 5423 21
1938 10 9 14162 131 62 42 52 20 5443 20
1938 10 10 14163 132 59 33 46 14 5457 14
1938 10 11 14164 133 74 33 53.5 21.5 5478.5 21.5
1938 10 12 14165 134 78 35 56.5 24.5 5503 24.5
1938 10 13 14166 135 80 33 56.5 24.5 5527.5 24.5
1938 10 14 14167 136 80 50 65 33 5560.5 33
1938 10 15 14168 137 78 47 62.5 30.5 5591 30.5
1938 10 16 14169 138 80 50 65 33 5624 33
1938 10 17 14170 139 61 32 46.5 14.5 5638.5 14.5
1938 10 18 14171 140 63 23 43 11 5649.5 11
1938 10 19 14172 141 54 30 42 10 5659.5 10
1938 10 20 14173 142 64 22 43 11 5670.5 11
1938 10 21 14174 143 63 23 43 11 5681.5 11
1938 10 22 14175 144 70 23 46.5 14.5 5696 14.5
1938 10 23 14176 145 72 22 47 15 5711 15
1938 10 24 14177 146 72 20 46 14 5725 14
1938 10 25 14178 147 68 22 45 13 5738 13
1938 10 26 14179 148 75 24 49.5 17.5 5755.5 17.5
1938 10 27 14180 149 72 22 47 15 5770.5 15
1938 10 28 14181 150 75 24 49.5 17.5 5788 17.5
1938 10 29 14182 151 78 23 50.5 18.5 5806.5 18.5
1938 10 30 14183 152 78 25 51.5 19.5 5826 19.5
1938 10 31 14184 153 62 24 43 11 5837 11
1938 11 1 14185 154 64 31 47.5 15.5 5852.5 15.5
1938 11 2 14186 155 62 39 50.5 18.5 5871 18.5
1938 11 3 14187 156 59 18 38.5 6.5 5877.5 6.5
1938 11 4 14188 157 55 26 40.5 8.5 5886 8.5
1938 11 5 14189 158 60 36 48 16 5902 16
1938 11 6 14190 159 47 20 33.5 1.5 5903.5 1.5
1938 11 7 14191 160 38 8 23 -9 5894.5 -9
1938 11 8 14192 161 43 8 25.5 -6.5 5888 -6.5
1938 11 9 14193 162 63 8 35.5 3.5 5891.5 3.5
1938 11 10 14194 163 60 44 52 20 5911.5 20
1938 11 11 14195 164 52 37 44.5 12.5 5924 12.5
1938 11 12 14196 165 56 25 40.5 8.5 5932.5 8.5
1938 11 13 14197 166 50 6 28 -4 5928.5 -4
1938 11 14 14198 167 50 6 28 -4 5924.5 -4
1938 11 15 14199 168 49 6 27.5 -4.5 5920 -4.5
1938 11 16 14200 169 50 11 30.5 -1.5 5918.5 -1.5
1938 11 17 14201 170 50 15 32.5 0.5 5919 0.5
1938 11 18 14202 171 45 6 25.5 -6.5 5912.5 -6.5
1938 11 19 14203 172 57 10 33.5 1.5 5914 1.5
1938 11 20 14204 173 39 12 25.5 -6.5 5907.5 -6.5
1938 11 21 14205 174 40 10 25 -7 5900.5 -7
1938 11 22 14206 175 42 5 23.5 -8.5 5892 -8.5
1938 11 23 14207 176 43 10 26.5 -5.5 5886.5 -5.5
1938 11 24 14208 177 42 0 21 -11 5875.5 -11
1938 11 25 14209 178 40 0 20 -12 5863.5 -12
1938 11 26 14210 179 36 0 18 -14 5849.5 -14
1938 11 27 14211 180 47 0 23.5 -8.5 5841 -8.5
1938 11 28 14212 181 35 0 17.5 -14.5 5826.5 -14.5
1938 11 29 14213 182 40 5 22.5 -9.5 5817 -9.5
1938 11 30 14214 183 50 10 30 -2 5815 -2
1938 12 1 14215 184 45 12 28.5 -3.5 5811.5 -3.5
1938 12 2 14216 185 48 8 28 -4 5807.5 -4
1938 12 3 14217 186 53 10 31.5 -0.5 5807 -0.5
1938 12 4 14218 187 52 8 30 -2 5805 -2
1938 12 5 14219 188 53 15 34 2 5807 2
1938 12 6 14220 189 55 10 32.5 0.5 5807.5 0.5
1938 12 7 14221 190 60 20 40 8 5815.5 8
1938 12 8 14222 191 52 12 32 0 5815.5 0
1938 12 9 14223 192 53 13 33 1 5816.5 1
1938 12 10 14224 193 47 17 32 0 5816.5 0
1938 12 11 14225 194 45 16 30.5 -1.5 5815 -1.5
1938 12 12 14226 195 45 4 24.5 -7.5 5807.5 -7.5
1938 12 13 14227 196 49 8 28.5 -3.5 5804 -3.5
1938 12 14 14228 197 35 8 21.5 -10.5 5793.5 -10.5
1938 12 15 14229 198 35 21 28 -4 5789.5 -4
1938 12 16 14230 199 41 20 30.5 -1.5 5788 -1.5
1938 12 17 14231 200 39 17 28 -4 5784 -4
1938 12 18 14232 201 36 19 27.5 -4.5 5779.5 -4.5
1938 12 19 14233 202 31 30 30.5 -1.5 5778 -1.5
1938 12 20 14234 203 33 30 31.5 -0.5 5777.5 -0.5
1938 12 21 14235 204 30 16 23 -9 5768.5 -9
1938 12 22 14236 205 32 14 23 -9 5759.5 -9
1938 12 23 14237 206 34 15 24.5 -7.5 5752 -7.5
1938 12 24 14238 207 30 13 21.5 -10.5 5741.5 -10.5
1938 12 25 14239 208 39 10 24.5 -7.5 5734 -7.5
1938 12 26 14240 209 32 8 20 -12 5722 -12
1938 12 27 14241 210 32 9 20.5 -11.5 5710.5 -11.5
1938 12 28 14242 211 34 9 21.5 -10.5 5700 -10.5
1938 12 29 14243 212 30 8 19 -13 5687 -13
1938 12 30 14244 213 40 7 23.5 -8.5 5678.5 -8.5
1938 12 31 14245 214 32 7 19.5 -12.5 5666 -12.5
1939 1 1 14246 215 40 8 24 -8 5658 -8
1939 1 2 14247 216 35 15 25 -7 5651 -7
1939 1 3 14248 217 36 19 27.5 -4.5 5646.5 -4.5
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1939 1 4 14249 218 44 12 28 -4 5642.5 -4
1939 1 5 14250 219 38 12 25 -7 5635.5 -7
1939 1 6 14251 220 32 14 23 -9 5626.5 -9
1939 1 7 14252 221 34 11 22.5 -9.5 5617 -9.5
1939 1 8 14253 222 32 12 22 -10 5607 -10
1939 1 9 14254 223 35 10 22.5 -9.5 5597.5 -9.5
1939 1 10 14255 224 35 9 22 -10 5587.5 -10
1939 1 11 14256 225 38 8 23 -9 5578.5 -9
1939 1 12 14257 226 44 4 24 -8 5570.5 -8
1939 1 13 14258 227 50 9 29.5 -2.5 5568 -2.5
1939 1 14 14259 228 35 10 22.5 -9.5 5558.5 -9.5
1939 1 15 14260 229 40 10 25 -7 5551.5 -7
1939 1 16 14261 230 42 9 25.5 -6.5 5545 -6.5
1939 1 17 14262 231 45 10 27.5 -4.5 5540.5 -4.5
1939 1 18 14263 232 40 9 24.5 -7.5 5533 -7.5
1939 1 19 14264 233 42 13 27.5 -4.5 5528.5 -4.5
1939 1 20 14265 234 40 25 32.5 0.5 5529 0.5
1939 1 21 14266 235 41 14 27.5 -4.5 5524.5 -4.5
1939 1 22 14267 236 40 20 30 -2 5522.5 -2
1939 1 23 14268 237 30 4 17 -15 5507.5 -15
1939 1 24 14269 238 30 3 16.5 -15.5 5492 -15.5
1939 1 25 14270 239 35 10 22.5 -9.5 5482.5 -9.5
1939 1 26 14271 240 32 10 21 -11 5471.5 -11
1939 1 27 14272 241 40 13 26.5 -5.5 5466 -5.5
1939 1 28 14273 242 35 9 22 -10 5456 -10
1939 1 29 14274 243 40 12 26 -6 5450 -6
1939 1 30 14275 244 39 23 31 -1 5449 -1
1939 1 31 14276 245 40 22 31 -1 5448 -1
1939 2 1 14277 246 34 14 24 -8 5440 -8
1939 2 2 14278 247 29 0 14.5 -17.5 5422.5 -17.5
1939 2 3 14279 248 30 4 17 -15 5407.5 -15
1939 2 4 14280 249 35 18 26.5 -5.5 5402 -5.5
1939 2 5 14281 250 30 2 16 -16 5386 -16
1939 2 6 14282 251 32 2 17 -15 5371 -15
1939 2 7 14283 252 40 16 28 -4 5367 -4
1939 2 8 14284 253 43 16 29.5 -2.5 5364.5 -2.5
1939 2 9 14285 254 30 20 25 -7 5357.5 -7
1939 2 10 14286 255 30 -2 14 -18 5339.5 -18
1939 2 11 14287 256 30 -3 13.5 -18.5 5321 -18.5
1939 2 12 14288 257 32 -1 15.5 -16.5 5304.5 -16.5
1939 2 13 14289 258 40 18 29 -3 5301.5 -3
1939 2 14 14290 259 40 3 21.5 -10.5 5291 -10.5
1939 2 15 14291 260 45 9 27 -5 5286 -5
1939 2 16 14292 261 44 23 33.5 1.5 5287.5 1.5
1939 2 17 14293 262 39 3 21 -11 5276.5 -11
1939 2 18 14294 263 45 5 25 -7 5269.5 -7
1939 2 19 14295 264 47 7 27 -5 5264.5 -5
1939 2 20 14296 265 44 10 27 -5 5259.5 -5
1939 2 21 14297 266 45 10 27.5 -4.5 5255 -4.5
1939 2 22 14298 267 44 9 26.5 -5.5 5249.5 -5.5
1939 2 23 14299 268 40 10 25 -7 5242.5 -7
1939 2 24 14300 269 45 10 27.5 -4.5 5238 -4.5
1939 2 25 14301 270 40 23 31.5 -0.5 5237.5 -0.5
1939 2 26 14302 271 43 18 30.5 -1.5 5236 -1.5
1939 2 27 14303 272 43 19 31 -1 5235 -1
1939 2 28 14304 273 44 17 30.5 -1.5 5233.5 -1.5
1939 3 1 14305 274 42 17 29.5 -2.5 5231 -2.5
1939 3 2 14306 275 45 20 32.5 0.5 5231.5 0.5
1939 3 3 14307 276 41 27 34 2 5233.5 2
1939 3 4 14308 277 45 20 32.5 0.5 5234 0.5
1939 3 5 14309 278 49 12 30.5 -1.5 5232.5 -1.5
1939 3 6 14310 279 45 20 32.5 0.5 5233 0.5
1939 3 7 14311 280 57 20 38.5 6.5 5239.5 6.5
1939 3 8 14312 281 64 19 41.5 9.5 5249 9.5
1939 3 9 14313 282 65 20 42.5 10.5 5259.5 10.5
1939 3 10 14314 283 61 20 40.5 8.5 5268 8.5
1939 3 11 14315 284 63 20 41.5 9.5 5277.5 9.5
1939 3 12 14316 285 65 24 44.5 12.5 5290 12.5
1939 3 13 14317 286 65 34 49.5 17.5 5307.5 17.5
1939 3 14 14318 287 72 40 56 24 5331.5 24
1939 3 15 14319 288 70 35 52.5 20.5 5352 20.5
1939 3 16 14320 289 69 29 49 17 5369 17
1939 3 17 14321 290 70 38 54 22 5391 22
1939 3 18 14322 291 72 40 56 24 5415 24
1939 3 19 14323 292 75 40 57.5 25.5 5440.5 25.5
1939 3 20 14324 293 79 45 62 30 5470.5 30
1939 3 21 14325 294 75 44 59.5 27.5 5498 27.5
1939 3 22 14326 295 78 50 64 32 5530 32
1939 3 23 14327 296 72 46 59 27 5557 27
1939 3 24 14328 297 74 38 56 24 5581 24
1939 3 25 14329 298 75 37 56 24 5605 24
1939 3 26 14330 299 73 40 56.5 24.5 5629.5 24.5
1939 3 27 14331 300 75 43 59 27 5656.5 27
1939 3 28 14332 301 76 42 59 27 5683.5 27
1939 3 29 14333 302 65 45 55 23 5706.5 23
1939 3 30 14334 303 78 46 62 30 5736.5 30
1939 3 31 14335 304 75 52 63.5 31.5 5768 31.5
1939 4 1 14336 305 76 54 65 33 5801 33
1939 4 2 14337 306 79 34 56.5 24.5 5825.5 24.5
1939 4 3 14338 307 72 43 57.5 25.5 5851 25.5
1939 4 4 14339 308 78 44 61 29 5880 29
1939 4 5 14340 309 73 38 55.5 23.5 5903.5 23.5
1939 4 6 14341 310 65 32 48.5 16.5 5920 16.5
1939 4 7 14342 311 75 35 55 23 5943 23
1939 4 8 14343 312 82 46 64 32 5975 32
1939 4 9 14344 313 74 39 56.5 24.5 5999.5 24.5
1939 4 10 14345 314 75 42 58.5 26.5 6026 26.5
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1939 4 11 14346 315 73 43 58 26 6052 26
1939 4 12 14347 316 72 41 56.5 24.5 6076.5 24.5
1939 4 13 14348 317 70 39 54.5 22.5 6099 22.5
1939 4 14 14349 318 72 34 53 21 6120 21
1939 4 15 14350 319 75 42 58.5 26.5 6146.5 26.5
1939 4 16 14351 320 60 37 48.5 16.5 6163 16.5
1939 4 17 14352 321 69 39 54 22 6185 22
1939 4 18 14353 322 75 35 55 23 6208 23
1939 4 19 14354 323 80 42 61 29 6237 29
1939 4 20 14355 324 84 43 63.5 31.5 6268.5 31.5
1939 4 21 14356 325 87 34 60.5 28.5 6297 28.5
1939 4 22 14357 326 86 42 64 32 6329 32
1939 4 23 14358 327 80 40 60 28 6357 28
1939 4 24 14359 328 72 34 53 21 6378 21
1939 4 25 14360 329 76 43 59.5 27.5 6405.5 27.5
1939 4 26 14361 330 70 36 53 21 6426.5 21
1939 4 27 14362 331 84 36 60 28 6454.5 28
1939 4 28 14363 332 85 40 62.5 30.5 6485 30.5
1939 4 29 14364 333 82 48 65 33 6518 33
1939 4 30 14365 334 80 42 61 29 6547 29
1939 5 1 14366 335 84 46 65 33 6580 33
1939 5 2 14367 336 83 44 63.5 31.5 6611.5 31.5
1939 5 3 14368 337 84 39 61.5 29.5 6641 29.5
1939 5 4 14369 338 89 42 65.5 33.5 6674.5 33.5
1939 5 5 14370 339 85 50 67.5 35.5 6710 35.5
1939 5 6 14371 340 81 50 65.5 33.5 6743.5 33.5
1939 5 7 14372 341 78 35 56.5 24.5 6768 24.5
1939 5 8 14373 342 82 35 58.5 26.5 6794.5 26.5
1939 5 9 14374 343 87 36 61.5 29.5 6824 29.5
1939 5 10 14375 344 86 46 66 34 6858 34
1939 5 11 14376 345 82 50 66 34 6892 34
1939 5 12 14377 346 76 43 59.5 27.5 6919.5 27.5
1939 5 13 14378 347 78 37 57.5 25.5 6945 25.5
1939 5 14 14379 348 80 37 58.5 26.5 6971.5 26.5
1939 5 15 14380 349 78 51 64.5 32.5 7004 32.5
1939 5 16 14381 350 79 58 68.5 36.5 7040.5 36.5
1939 5 17 14382 351 76 43 59.5 27.5 7068 27.5
1939 5 18 14383 352 84 42 63 31 7099 31
1939 5 19 14384 353 90 37 63.5 31.5 7130.5 31.5
1939 5 20 14385 354 86 38 62 30 7160.5 30
1939 5 21 14386 355 86 52 69 37 7197.5 37
1939 5 22 14387 356 85 58 71.5 39.5 7237 39.5
1939 5 23 14388 357 82 45 63.5 31.5 7268.5 31.5
1939 5 24 14389 358 75 35 55 23 7291.5 23
1939 5 25 14390 359 80 37 58.5 26.5 7318 26.5
1939 5 26 14391 360 82 39 60.5 28.5 7346.5 28.5
1939 5 27 14392 361 85 42 63.5 31.5 7378 31.5
1939 5 28 14393 362 85 41 63 31 7409 31
1939 5 29 14394 363 95 45 70 38 7447 38 1939
1939 5 30 14395 364 86 41 63.5 31.5 7478.5 31.5 Avg (n ) % values
1939 5 31 14396 365 84 42 63 31 7509.5 31 52.6 365 100.0
1939 6 1 14397 1 89 46 67.5 35.5 35.5 35.5
1939 6 2 14398 2 90 42 66 34 69.5 34
1939 6 3 14399 3 92 48 70 38 107.5 38
1939 6 4 14400 4 96 46 71 39 146.5 39
1939 6 5 14401 5 86 50 68 36 182.5 36
1939 6 6 14402 6 82 52 67 35 217.5 35
1939 6 7 14403 7 85 54 69.5 37.5 255 37.5
1939 6 8 14404 8 89 52 70.5 38.5 293.5 38.5
1939 6 9 14405 9 86 54 70 38 331.5 38
1939 6 10 14406 10 89 53 71 39 370.5 39
1939 6 11 14407 11 98 46 72 40 410.5 40
1939 6 12 14408 12 99 49 74 42 452.5 42
1939 6 13 14409 13 104 54 79 47 499.5 47
1939 6 14 14410 14 100 70 85 53 552.5 53
1939 6 15 14411 15 97 64 80.5 48.5 601 48.5
1939 6 16 14412 16 98 65 81.5 49.5 650.5 49.5
1939 6 17 14413 17 96 68 82 50 700.5 50
1939 6 18 14414 18 75 35 55 23 723.5 23
1939 6 19 14415 19 82 42 62 30 753.5 30
1939 6 20 14416 20 84 54 69 37 790.5 37
1939 6 21 14417 21 89 53 71 39 829.5 39
1939 6 22 14418 22 89 54 71.5 39.5 869 39.5
1939 6 23 14419 23 90 52 71 39 908 39
1939 6 24 14420 24 95 54 74.5 42.5 950.5 42.5
1939 6 25 14421 25 90 52 71 39 989.5 39
1939 6 26 14422 26 98 54 76 44 1033.5 44
1939 6 27 14423 27 77 53 65 33 1066.5 33
1939 6 28 14424 28 97 54 75.5 43.5 1110 43.5
1939 6 29 14425 29 98 53 75.5 43.5 1153.5 43.5
1939 6 30 14426 30 100 48 74 42 1195.5 42
1939 7 1 14427 31 100 50 75 43 1238.5 43
1939 7 2 14428 32 95 57 76 44 1282.5 44
1939 7 3 14429 33 96 55 75.5 43.5 1326 43.5
1939 7 4 14430 34 94 54 74 42 1368 42
1939 7 5 14431 35 94 57 75.5 43.5 1411.5 43.5
1939 7 6 14432 36 94 53 73.5 41.5 1453 41.5
1939 7 7 14433 37 95 57 76 44 1497 44
1939 7 8 14434 38 99 58 78.5 46.5 1543.5 46.5
1939 7 9 14435 39 101 62 81.5 49.5 1593 49.5
1939 7 10 14436 40 100 66 83 51 1644 51
1939 7 11 14437 41 101 62 81.5 49.5 1693.5 49.5
1939 7 12 14438 42 105 64 84.5 52.5 1746 52.5
1939 7 13 14439 43 105 64 84.5 52.5 1798.5 52.5
1939 7 14 14440 44 105 55 80 48 1846.5 48
1939 7 15 14441 45 103 57 80 48 1894.5 48
1939 7 16 14442 46 104 56 80 48 1942.5 48
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1939 7 17 14443 47 106 57 81.5 49.5 1992 49.5
1939 7 18 14444 48 101 55 78 46 2038 46
1939 7 19 14445 49 100 50 75 43 2081 43
1939 7 20 14446 50 103 55 79 47 2128 47
1939 7 21 14447 51 104 56 80 48 2176 48
1939 7 22 14448 52 103 50 76.5 44.5 2220.5 44.5
1939 7 23 14449 53 102 55 78.5 46.5 2267 46.5
1939 7 24 14450 54 99 56 77.5 45.5 2312.5 45.5
1939 7 25 14451 55 86 71 78.5 46.5 2359 46.5
1939 7 26 14452 56 94 63 78.5 46.5 2405.5 46.5
1939 7 27 14453 57 95 65 80 48 2453.5 48
1939 7 28 14454 58 84 64 74 42 2495.5 42
1939 7 29 14455 59 93 60 76.5 44.5 2540 44.5
1939 7 30 14456 60 95 62 78.5 46.5 2586.5 46.5
1939 7 31 14457 61 86 62 74 42 2628.5 42
1939 8 1 14458 62 97 56 76.5 44.5 2673 44.5
1939 8 2 14459 63 100 54 77 45 2718 45
1939 8 3 14460 64 100 56 78 46 2764 46
1939 8 4 14461 65 99 59 79 47 2811 47
1939 8 5 14462 66 94 56 75 43 2854 43
1939 8 6 14463 67 89 52 70.5 38.5 2892.5 38.5
1939 8 7 14464 68 90 50 70 38 2930.5 38
1939 8 8 14465 69 88 42 65 33 2963.5 33
1939 8 9 14466 70 90 48 69 37 3000.5 37
1939 8 10 14467 71 96 46 71 39 3039.5 39
1939 8 11 14468 72 98 51 74.5 42.5 3082 42.5
1939 8 12 14469 73 97 53 75 43 3125 43
1939 8 13 14470 74 98 54 76 44 3169 44
1939 8 14 14471 75 102 56 79 47 3216 47
1939 8 15 14472 76 100 50 75 43 3259 43
1939 8 16 14473 77 100 52 76 44 3303 44
1939 8 17 14474 78 99 49 74 42 3345 42
1939 8 18 14475 79 99 54 76.5 44.5 3389.5 44.5
1939 8 19 14476 80 102 56 79 47 3436.5 47
1939 8 20 14477 81 100 54 77 45 3481.5 45
1939 8 21 14478 82 96 57 76.5 44.5 3526 44.5
1939 8 22 14479 83 97 51 74 42 3568 42
1939 8 23 14480 84 98 52 75 43 3611 43
1939 8 24 14481 85 96 52 74 42 3653 42
1939 8 25 14482 86 90 58 74 42 3695 42
1939 8 26 14483 87 96 62 79 47 3742 47
1939 8 27 14484 88 90 60 75 43 3785 43
1939 8 28 14485 89 92 57 74.5 42.5 3827.5 42.5
1939 8 29 14486 90 89 56 72.5 40.5 3868 40.5
1939 8 30 14487 91 90 52 71 39 3907 39
1939 8 31 14488 92 96 56 76 44 3951 44
1939 9 1 14489 93 97 56 76.5 44.5 3995.5 44.5
1939 9 2 14490 94 96 54 75 43 4038.5 43
1939 9 3 14491 95 94 56 75 43 4081.5 43
1939 9 4 14492 96 94 ###M #####M 0 4081.5 missing
1939 9 5 14493 97 90 52 71 39 4120.5 39
1939 9 6 14494 98 93 56 74.5 42.5 4163 42.5
1939 9 7 14495 99 95 47 71 39 4202 39
1939 9 8 14496 100 90 48 69 37 4239 37
1939 9 9 14497 101 92 50 71 39 4278 39
1939 9 10 14498 102 79 48 63.5 31.5 4309.5 31.5
1939 9 11 14499 103 76 43 59.5 27.5 4337 27.5
1939 9 12 14500 104 84 52 68 36 4373 36
1939 9 13 14501 105 81 53 67 35 4408 35
1939 9 14 14502 106 78 49 63.5 31.5 4439.5 31.5
1939 9 15 14503 107 72 46 59 27 4466.5 27
1939 9 16 14504 108 82 49 65.5 33.5 4500 33.5
1939 9 17 14505 109 86 42 64 32 4532 32
1939 9 18 14506 110 90 45 67.5 35.5 4567.5 35.5
1939 9 19 14507 111 92 44 68 36 4603.5 36
1939 9 20 14508 112 93 45 69 37 4640.5 37
1939 9 21 14509 113 90 50 70 38 4678.5 38
1939 9 22 14510 114 92 48 70 38 4716.5 38
1939 9 23 14511 115 87 44 65.5 33.5 4750 33.5
1939 9 24 14512 116 94 51 72.5 40.5 4790.5 40.5
1939 9 25 14513 117 84 48 66 34 4824.5 34
1939 9 26 14514 118 82 56 69 37 4861.5 37
1939 9 27 14515 119 80 46 63 31 4892.5 31
1939 9 28 14516 120 82 41 61.5 29.5 4922 29.5
1939 9 29 14517 121 84 ###M #####M 0 4922 missing
1939 9 30 14518 122 78 46 62 30 4952 30
1939 10 1 14519 123 84 48 66 34 4986 34
1939 10 2 14520 124 79 43 61 29 5015 29
1939 10 3 14521 125 73 41 57 25 5040 25
1939 10 4 14522 126 72 37 54.5 22.5 5062.5 22.5
1939 10 5 14523 127 75 32 53.5 21.5 5084 21.5
1939 10 6 14524 128 74 37 55.5 23.5 5107.5 23.5
1939 10 7 14525 129 78 38 58 26 5133.5 26
1939 10 8 14526 130 66 40 53 21 5154.5 21
1939 10 9 14527 131 76 32 54 22 5176.5 22
1939 10 10 14528 132 72 32 52 20 5196.5 20
1939 10 11 14529 133 73 28 50.5 18.5 5215 18.5
1939 10 12 14530 134 74 28 51 19 5234 19
1939 10 13 14531 135 78 27 52.5 20.5 5254.5 20.5
1939 10 14 14532 136 80 28 54 22 5276.5 22
1939 10 15 14533 137 80 30 55 23 5299.5 23
1939 10 16 14534 138 82 31 56.5 24.5 5324 24.5
1939 10 17 14535 139 81 30 55.5 23.5 5347.5 23.5
1939 10 18 14536 140 81 30 55.5 23.5 5371 23.5
1939 10 19 14537 141 80 30 55 23 5394 23
1939 10 20 14538 142 79 30 54.5 22.5 5416.5 22.5
1939 10 21 14539 143 78 29 53.5 21.5 5438 21.5
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1939 10 22 14540 144 80 30 55 23 5461 23
1939 10 23 14541 145 78 31 54.5 22.5 5483.5 22.5
1939 10 24 14542 146 79 30 54.5 22.5 5506 22.5
1939 10 25 14543 147 81 32 56.5 24.5 5530.5 24.5
1939 10 26 14544 148 80 30 55 23 5553.5 23
1939 10 27 14545 149 74 32 53 21 5574.5 21
1939 10 28 14546 150 70 25 47.5 15.5 5590 15.5
1939 10 29 14547 151 71 20 45.5 13.5 5603.5 13.5
1939 10 30 14548 152 73 22 47.5 15.5 5619 15.5
1939 10 31 14549 153 72 24 48 16 5635 16
1939 11 1 14550 154 73 24 48.5 16.5 5651.5 16.5
1939 11 2 14551 155 75 22 48.5 16.5 5668 16.5
1939 11 3 14552 156 68 23 45.5 13.5 5681.5 13.5
1939 11 4 14553 157 67 22 44.5 12.5 5694 12.5
1939 11 5 14554 158 64 30 47 15 5709 15
1939 11 6 14555 159 62 24 43 11 5720 11
1939 11 7 14556 160 66 23 44.5 12.5 5732.5 12.5
1939 11 8 14557 161 71 30 50.5 18.5 5751 18.5
1939 11 9 14558 162 65 26 45.5 13.5 5764.5 13.5
1939 11 10 14559 163 68 18 43 11 5775.5 11
1939 11 11 14560 164 63 19 41 9 5784.5 9
1939 11 12 14561 165 66 16 41 9 5793.5 9
1939 11 13 14562 166 63 15 39 7 5800.5 7
1939 11 14 14563 167 63 17 40 8 5808.5 8
1939 11 15 14564 168 62 15 38.5 6.5 5815 6.5
1939 11 16 14565 169 62 15 38.5 6.5 5821.5 6.5
1939 11 17 14566 170 61 13 37 5 5826.5 5
1939 11 18 14567 171 60 10 35 3 5829.5 3
1939 11 19 14568 172 59 9 34 2 5831.5 2
1939 11 20 14569 173 60 12 36 4 5835.5 4
1939 11 21 14570 174 44 12 28 -4 5831.5 -4
1939 11 22 14571 175 55 14 34.5 2.5 5834 2.5
1939 11 23 14572 176 68 13 40.5 8.5 5842.5 8.5
1939 11 24 14573 177 63 15 39 7 5849.5 7
1939 11 25 14574 178 64 14 39 7 5856.5 7
1939 11 26 14575 179 63 35 49 17 5873.5 17
1939 11 27 14576 180 63 30 46.5 14.5 5888 14.5
1939 11 28 14577 181 58 30 44 12 5900 12
1939 11 29 14578 182 60 25 42.5 10.5 5910.5 10.5
1939 11 30 14579 183 62 15 38.5 6.5 5917 6.5
1939 12 1 14580 184 60 15 37.5 5.5 5922.5 5.5
1939 12 2 14581 185 63 16 39.5 7.5 5930 7.5
1939 12 3 14582 186 65 15 40 8 5938 8
1939 12 4 14583 187 64 14 39 7 5945 7
1939 12 5 14584 188 64 9 36.5 4.5 5949.5 4.5
1939 12 6 14585 189 56 12 34 2 5951.5 2
1939 12 7 14586 190 62 14 38 6 5957.5 6
1939 12 8 14587 191 60 15 37.5 5.5 5963 5.5
1939 12 9 14588 192 64 14 39 7 5970 7
1939 12 10 14589 193 58 16 37 5 5975 5
1939 12 11 14590 194 66 20 43 11 5986 11
1939 12 12 14591 195 61 14 37.5 5.5 5991.5 5.5
1939 12 13 14592 196 63 15 39 7 5998.5 7
1939 12 14 14593 197 62 14 38 6 6004.5 6
1939 12 15 14594 198 60 12 36 4 6008.5 4
1939 12 16 14595 199 58 15 36.5 4.5 6013 4.5
1939 12 17 14596 200 53 10 31.5 -0.5 6012.5 -0.5
1939 12 18 14597 201 48 9 28.5 -3.5 6009 -3.5
1939 12 19 14598 202 52 7 29.5 -2.5 6006.5 -2.5
1939 12 20 14599 203 54 8 31 -1 6005.5 -1
1939 12 21 14600 204 56 8 32 0 6005.5 0
1939 12 22 14601 205 58 10 34 2 6007.5 2
1939 12 23 14602 206 51 7 29 -3 6004.5 -3
1939 12 24 14603 207 62 7 34.5 2.5 6007 2.5
1939 12 25 14604 208 63 6 34.5 2.5 6009.5 2.5
1939 12 26 14605 209 42 4 23 -9 6000.5 -9
1939 12 27 14606 210 43 8 25.5 -6.5 5994 -6.5
1939 12 28 14607 211 45 4 24.5 -7.5 5986.5 -7.5
1939 12 29 14608 212 48 4 26 -6 5980.5 -6
1939 12 30 14609 213 44 7 25.5 -6.5 5974 -6.5
1939 12 31 14610 214 56 15 35.5 3.5 5977.5 3.5
1940 1 1 14611 215 56 18 37 5 5982.5 5
1940 1 2 14612 216 54 17 35.5 3.5 5986 3.5
1940 1 3 14613 217 57 28 42.5 10.5 5996.5 10.5
1940 1 4 14614 218 53 26 39.5 7.5 6004 7.5
1940 1 5 14615 219 50 30 40 8 6012 8
1940 1 6 14616 220 42 19 30.5 -1.5 6010.5 -1.5
1940 1 7 14617 221 44 4 24 -8 6002.5 -8
1940 1 8 14618 222 43 32 37.5 5.5 6008 5.5
1940 1 9 14619 223 40 30 35 3 6011 3
1940 1 10 14620 224 50 30 40 8 6019 8
1940 1 11 14621 225 50 15 32.5 0.5 6019.5 0.5
1940 1 12 14622 226 42 22 32 0 6019.5 0
1940 1 13 14623 227 45 20 32.5 0.5 6020 0.5
1940 1 14 14624 228 43 7 25 -7 6013 -7
1940 1 15 14625 229 43 6 24.5 -7.5 6005.5 -7.5
1940 1 16 14626 230 40 4 22 -10 5995.5 -10
1940 1 17 14627 231 35 10 22.5 -9.5 5986 -9.5
1940 1 18 14628 232 32 -7 12.5 -19.5 5966.5 -19.5
1940 1 19 14629 233 34 6 20 -12 5954.5 -12
1940 1 20 14630 234 32 4 18 -14 5940.5 -14
1940 1 21 14631 235 36 2 19 -13 5927.5 -13
1940 1 22 14632 236 48 -1 23.5 -8.5 5919 -8.5
1940 1 23 14633 237 40 4 22 -10 5909 -10
1940 1 24 14634 238 49 20 34.5 2.5 5911.5 2.5
1940 1 25 14635 239 48 14 31 -1 5910.5 -1
1940 1 26 14636 240 49 15 32 0 5910.5 0
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1940 1 27 14637 241 50 15 32.5 0.5 5911 0.5
1940 1 28 14638 242 52 18 35 3 5914 3
1940 1 29 14639 243 60 18 39 7 5921 7
1940 1 30 14640 244 58 16 37 5 5926 5
1940 1 31 14641 245 54 15 34.5 2.5 5928.5 2.5
1940 2 1 14642 246 50 25 37.5 5.5 5934 5.5
1940 2 2 14643 247 56 33 44.5 12.5 5946.5 12.5
1940 2 3 14644 248 54 14 34 2 5948.5 2
1940 2 4 14645 249 56 25 40.5 8.5 5957 8.5
1940 2 5 14646 250 55 18 36.5 4.5 5961.5 4.5
1940 2 6 14647 251 54 14 34 2 5963.5 2
1940 2 7 14648 252 53 29 41 9 5972.5 9
1940 2 8 14649 253 52 22 37 5 5977.5 5
1940 2 9 14650 254 56 12 34 2 5979.5 2
1940 2 10 14651 255 52 22 37 5 5984.5 5
1940 2 11 14652 256 47 16 31.5 -0.5 5984 -0.5
1940 2 12 14653 257 47 13 30 -2 5982 -2
1940 2 13 14654 258 50 12 31 -1 5981 -1
1940 2 14 14655 259 43 5 24 -8 5973 -8
1940 2 15 14656 260 43 10 26.5 -5.5 5967.5 -5.5
1940 2 16 14657 261 50 11 30.5 -1.5 5966 -1.5
1940 2 17 14658 262 50 10 30 -2 5964 -2
1940 2 18 14659 263 53 12 32.5 0.5 5964.5 0.5
1940 2 19 14660 264 50 9 29.5 -2.5 5962 -2.5
1940 2 20 14661 265 52 7 29.5 -2.5 5959.5 -2.5
1940 2 21 14662 266 55 10 32.5 0.5 5960 0.5
1940 2 22 14663 267 60 22 41 9 5969 9
1940 2 23 14664 268 64 24 44 12 5981 12
1940 2 24 14665 269 63 21 42 10 5991 10
1940 2 25 14666 270 65 18 41.5 9.5 6000.5 9.5
1940 2 26 14667 271 64 22 43 11 6011.5 11
1940 2 27 14668 272 68 38 53 21 6032.5 21
1940 2 28 14669 273 65 33 49 17 6049.5 17
1940 2 29 14670 274 60 31 45.5 13.5 6063 13.5
1940 3 1 14671 275 68 33 50.5 18.5 6081.5 18.5
1940 3 2 14672 276 61 27 44 12 6093.5 12
1940 3 3 14673 277 60 25 42.5 10.5 6104 10.5
1940 3 4 14674 278 63 28 45.5 13.5 6117.5 13.5
1940 3 5 14675 279 61 26 43.5 11.5 6129 11.5
1940 3 6 14676 280 63 24 43.5 11.5 6140.5 11.5
1940 3 7 14677 281 62 22 42 10 6150.5 10
1940 3 8 14678 282 68 28 48 16 6166.5 16
1940 3 9 14679 283 69 33 51 19 6185.5 19
1940 3 10 14680 284 65 34 49.5 17.5 6203 17.5
1940 3 11 14681 285 66 35 50.5 18.5 6221.5 18.5
1940 3 12 14682 286 68 36 52 20 6241.5 20
1940 3 13 14683 287 54 12 33 1 6242.5 1
1940 3 14 14684 288 56 17 36.5 4.5 6247 4.5
1940 3 15 14685 289 58 15 36.5 4.5 6251.5 4.5
1940 3 16 14686 290 59 18 38.5 6.5 6258 6.5
1940 3 17 14687 291 62 24 43 11 6269 11
1940 3 18 14688 292 69 32 50.5 18.5 6287.5 18.5
1940 3 19 14689 293 70 22 46 14 6301.5 14
1940 3 20 14690 294 72 20 46 14 6315.5 14
1940 3 21 14691 295 74 24 49 17 6332.5 17
1940 3 22 14692 296 76 22 49 17 6349.5 17
1940 3 23 14693 297 78 22 50 18 6367.5 18
1940 3 24 14694 298 77 26 51.5 19.5 6387 19.5
1940 3 25 14695 299 73 28 50.5 18.5 6405.5 18.5
1940 3 26 14696 300 72 24 48 16 6421.5 16
1940 3 27 14697 301 73 20 46.5 14.5 6436 14.5
1940 3 28 14698 302 68 25 46.5 14.5 6450.5 14.5
1940 3 29 14699 303 70 22 46 14 6464.5 14
1940 3 30 14700 304 72 25 48.5 16.5 6481 16.5
1940 3 31 14701 305 78 45 61.5 29.5 6510.5 29.5
1940 4 1 14702 306 78 38 58 26 6536.5 26
1940 4 2 14703 307 68 40 54 22 6558.5 22
1940 4 3 14704 308 72 32 52 20 6578.5 20
1940 4 4 14705 309 70 28 49 17 6595.5 17
1940 4 5 14706 310 70 25 47.5 15.5 6611 15.5
1940 4 6 14707 311 78 23 50.5 18.5 6629.5 18.5
1940 4 7 14708 312 72 26 49 17 6646.5 17
1940 4 8 14709 313 72 27 49.5 17.5 6664 17.5
1940 4 9 14710 314 73 43 58 26 6690 26
1940 4 10 14711 315 68 40 54 22 6712 22
1940 4 11 14712 316 74 28 51 19 6731 19
1940 4 12 14713 317 72 30 51 19 6750 19
1940 4 13 14714 318 70 40 55 23 6773 23
1940 4 14 14715 319 73 41 57 25 6798 25
1940 4 15 14716 320 68 34 51 19 6817 19
1940 4 16 14717 321 69 33 51 19 6836 19
1940 4 17 14718 322 73 38 55.5 23.5 6859.5 23.5
1940 4 18 14719 323 80 40 60 28 6887.5 28
1940 4 19 14720 324 83 42 62.5 30.5 6918 30.5
1940 4 20 14721 325 83 33 58 26 6944 26
1940 4 21 14722 326 76 36 56 24 6968 24
1940 4 22 14723 327 70 39 54.5 22.5 6990.5 22.5
1940 4 23 14724 328 73 33 53 21 7011.5 21
1940 4 24 14725 329 73 31 52 20 7031.5 20
1940 4 25 14726 330 79 45 62 30 7061.5 30
1940 4 26 14727 331 74 33 53.5 21.5 7083 21.5
1940 4 27 14728 332 76 43 59.5 27.5 7110.5 27.5
1940 4 28 14729 333 65 33 49 17 7127.5 17
1940 4 29 14730 334 76 36 56 24 7151.5 24
1940 4 30 14731 335 73 43 58 26 7177.5 26
1940 5 1 14732 336 73 33 53 21 7198.5 21
1940 5 2 14733 337 76 34 55 23 7221.5 23


105 of 351







Excel Day in Degree Cum. Degree Degree Avg
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1940 5 3 14734 338 88 42 65 33 7254.5 33
1940 5 4 14735 339 88 53 70.5 38.5 7293 38.5
1940 5 5 14736 340 87 51 69 37 7330 37
1940 5 6 14737 341 84 45 64.5 32.5 7362.5 32.5
1940 5 7 14738 342 81 40 60.5 28.5 7391 28.5
1940 5 8 14739 343 82 38 60 28 7419 28
1940 5 9 14740 344 84 42 63 31 7450 31
1940 5 10 14741 345 85 48 66.5 34.5 7484.5 34.5
1940 5 11 14742 346 90 52 71 39 7523.5 39
1940 5 12 14743 347 88 45 66.5 34.5 7558 34.5
1940 5 13 14744 348 84 43 63.5 31.5 7589.5 31.5
1940 5 14 14745 349 85 42 63.5 31.5 7621 31.5
1940 5 15 14746 350 90 45 67.5 35.5 7656.5 35.5
1940 5 16 14747 351 92 50 71 39 7695.5 39
1940 5 17 14748 352 86 43 64.5 32.5 7728 32.5
1940 5 18 14749 353 84 42 63 31 7759 31
1940 5 19 14750 354 88 45 66.5 34.5 7793.5 34.5
1940 5 20 14751 355 89 47 68 36 7829.5 36
1940 5 21 14752 356 90 50 70 38 7867.5 38
1940 5 22 14753 357 85 40 62.5 30.5 7898 30.5
1940 5 23 14754 358 85 45 65 33 7931 33
1940 5 24 14755 359 89 47 68 36 7967 36
1940 5 25 14756 360 90 50 70 38 8005 38
1940 5 26 14757 361 88 49 68.5 36.5 8041.5 36.5
1940 5 27 14758 362 85 43 64 32 8073.5 32
1940 5 28 14759 363 86 46 66 34 8107.5 34
1940 5 29 14760 364 88 48 68 36 8143.5 36 1940
1940 5 30 14761 365 89 45 67 35 8178.5 35 Avg (n ) % values
1940 5 31 14762 366 91 48 69.5 37.5 8216 37.5 54.6 364 99.5
1940 6 1 14763 1 87 45 66 34 34 34
1940 6 2 14764 2 92 47 69.5 37.5 71.5 37.5
1940 6 3 14765 3 88 46 67 35 106.5 35
1940 6 4 14766 4 83 45 64 32 138.5 32
1940 6 5 14767 5 83 46 64.5 32.5 171 32.5
1940 6 6 14768 6 91 41 66 34 205 34
1940 6 7 14769 7 85 45 65 33 238 33
1940 6 8 14770 8 86 60 73 41 279 41
1940 6 9 14771 9 83 47 65 33 312 33
1940 6 10 14772 10 87 41 64 32 344 32
1940 6 11 14773 11 89 43 66 34 378 34
1940 6 12 14774 12 100 41 70.5 38.5 416.5 38.5
1940 6 13 14775 13 102 53 77.5 45.5 462 45.5
1940 6 14 14776 14 103 56 79.5 47.5 509.5 47.5
1940 6 15 14777 15 102 45 73.5 41.5 551 41.5
1940 6 16 14778 16 100 65 82.5 50.5 601.5 50.5
1940 6 17 14779 17 103 60 81.5 49.5 651 49.5
1940 6 18 14780 18 105 55 80 48 699 48
1940 6 19 14781 19 98 66 82 50 749 50
1940 6 20 14782 20 97 59 78 46 795 46
1940 6 21 14783 21 98 62 80 48 843 48
1940 6 22 14784 22 98 55 76.5 44.5 887.5 44.5
1940 6 23 14785 23 98 51 74.5 42.5 930 42.5
1940 6 24 14786 24 97 50 73.5 41.5 971.5 41.5
1940 6 25 14787 25 100 61 80.5 48.5 1020 48.5
1940 6 26 14788 26 97 53 75 43 1063 43
1940 6 27 14789 27 101 52 76.5 44.5 1107.5 44.5
1940 6 28 14790 28 103 51 77 45 1152.5 45
1940 6 29 14791 29 100 52 76 44 1196.5 44
1940 6 30 14792 30 86 60 73 41 1237.5 41
1940 7 1 14793 31 90 55 72.5 40.5 1278 40.5
1940 7 2 14794 32 95 54 74.5 42.5 1320.5 42.5
1940 7 3 14795 33 94 52 73 41 1361.5 41
1940 7 4 14796 34 96 54 75 43 1404.5 43
1940 7 5 14797 35 113 58 85.5 53.5 1458 53.5
1940 7 6 14798 36 104 62 83 51 1509 51
1940 7 7 14799 37 104 58 81 49 1558 49
1940 7 8 14800 38 102 58 80 48 1606 48
1940 7 9 14801 39 100 55 77.5 45.5 1651.5 45.5
1940 7 10 14802 40 100 54 77 45 1696.5 45
1940 7 11 14803 41 98 56 77 45 1741.5 45
1940 7 12 14804 42 102 58 80 48 1789.5 48
1940 7 13 14805 43 100 59 79.5 47.5 1837 47.5
1940 7 14 14806 44 102 55 78.5 46.5 1883.5 46.5
1940 7 15 14807 45 101 55 78 46 1929.5 46
1940 7 16 14808 46 104 58 81 49 1978.5 49
1940 7 17 14809 47 97 67 82 50 2028.5 50
1940 7 18 14810 48 83 62 72.5 40.5 2069 40.5
1940 7 19 14811 49 86 64 75 43 2112 43
1940 7 20 14812 50 98 58 78 46 2158 46
1940 7 21 14813 51 98 53 75.5 43.5 2201.5 43.5
1940 7 22 14814 52 100 67 83.5 51.5 2253 51.5
1940 7 23 14815 53 102 67 84.5 52.5 2305.5 52.5
1940 7 24 14816 54 104 69 86.5 54.5 2360 54.5
1940 7 25 14817 55 103 62 82.5 50.5 2410.5 50.5
1940 7 26 14818 56 98 62 80 48 2458.5 48
1940 7 27 14819 57 95 63 79 47 2505.5 47
1940 7 28 14820 58 89 55 72 40 2545.5 40
1940 7 29 14821 59 93 ###M #####M 0 2545.5 missing
1940 7 30 14822 60 92 ###M #####M 0 2545.5 missing
1940 7 31 14823 61 75 ###M #####M 0 2545.5 missing
1940 8 1 14824 62 98 54 76 44 2589.5 44
1940 8 2 14825 63 97 56 76.5 44.5 2634 44.5
1940 8 3 14826 64 98 53 75.5 43.5 2677.5 43.5
1940 8 4 14827 65 97 57 77 45 2722.5 45
1940 8 5 14828 66 94 55 74.5 42.5 2765 42.5
1940 8 6 14829 67 89 60 74.5 42.5 2807.5 42.5
1940 8 7 14830 68 92 59 75.5 43.5 2851 43.5
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1940 8 8 14831 69 96 55 75.5 43.5 2894.5 43.5
1940 8 9 14832 70 100 58 79 47 2941.5 47
1940 8 10 14833 71 100 59 79.5 47.5 2989 47.5
1940 8 11 14834 72 103 57 80 48 3037 48
1940 8 12 14835 73 103 55 79 47 3084 47
1940 8 13 14836 74 105 69 87 55 3139 55
1940 8 14 14837 75 106 60 83 51 3190 51
1940 8 15 14838 76 102 60 81 49 3239 49
1940 8 16 14839 77 101 58 79.5 47.5 3286.5 47.5
1940 8 17 14840 78 106 59 82.5 50.5 3337 50.5
1940 8 18 14841 79 99 60 79.5 47.5 3384.5 47.5
1940 8 19 14842 80 96 60 78 46 3430.5 46
1940 8 20 14843 81 97 56 76.5 44.5 3475 44.5
1940 8 21 14844 82 96 55 75.5 43.5 3518.5 43.5
1940 8 22 14845 83 93 64 78.5 46.5 3565 46.5
1940 8 23 14846 84 84 64 74 42 3607 42
1940 8 24 14847 85 83 64 73.5 41.5 3648.5 41.5
1940 8 25 14848 86 83 56 69.5 37.5 3686 37.5
1940 8 26 14849 87 80 44 62 30 3716 30
1940 8 27 14850 88 93 43 68 36 3752 36
1940 8 28 14851 89 98 46 72 40 3792 40
1940 8 29 14852 90 96 47 71.5 39.5 3831.5 39.5
1940 8 30 14853 91 98 45 71.5 39.5 3871 39.5
1940 8 31 14854 92 100 49 74.5 42.5 3913.5 42.5
1940 9 1 14855 93 99 49 74 42 3955.5 42
1940 9 2 14856 94 87 68 77.5 45.5 4001 45.5
1940 9 3 14857 95 80 57 68.5 36.5 4037.5 36.5
1940 9 4 14858 96 86 48 67 35 4072.5 35
1940 9 5 14859 97 89 47 68 36 4108.5 36
1940 9 6 14860 98 80 52 66 34 4142.5 34
1940 9 7 14861 99 85 53 69 37 4179.5 37
1940 9 8 14862 100 94 55 74.5 42.5 4222 42.5
1940 9 9 14863 101 94 53 73.5 41.5 4263.5 41.5
1940 9 10 14864 102 94 53 73.5 41.5 4305 41.5
1940 9 11 14865 103 90 57 73.5 41.5 4346.5 41.5
1940 9 12 14866 104 81 65 73 41 4387.5 41
1940 9 13 14867 105 80 59 69.5 37.5 4425 37.5
1940 9 14 14868 106 85 51 68 36 4461 36
1940 9 15 14869 107 85 51 68 36 4497 36
1940 9 16 14870 108 84 59 71.5 39.5 4536.5 39.5
1940 9 17 14871 109 64 54 59 27 4563.5 27
1940 9 18 14872 110 75 50 62.5 30.5 4594 30.5
1940 9 19 14873 111 76 56 66 34 4628 34
1940 9 20 14874 112 78 51 64.5 32.5 4660.5 32.5
1940 9 21 14875 113 80 48 64 32 4692.5 32
1940 9 22 14876 114 80 60 70 38 4730.5 38
1940 9 23 14877 115 73 55 64 32 4762.5 32
1940 9 24 14878 116 80 45 62.5 30.5 4793 30.5
1940 9 25 14879 117 82 50 66 34 4827 34
1940 9 26 14880 118 85 45 65 33 4860 33
1940 9 27 14881 119 82 51 66.5 34.5 4894.5 34.5
1940 9 28 14882 120 78 50 64 32 4926.5 32
1940 9 29 14883 121 78 52 65 33 4959.5 33
1940 9 30 14884 122 74 45 59.5 27.5 4987 27.5
1940 10 1 14885 123 80 36 58 26 5013 26
1940 10 2 14886 124 80 41 60.5 28.5 5041.5 28.5
1940 10 3 14887 125 77 50 63.5 31.5 5073 31.5
1940 10 4 14888 126 70 30 50 18 5091 18
1940 10 5 14889 127 65 47 56 24 5115 24
1940 10 6 14890 128 69 41 55 23 5138 23
1940 10 7 14891 129 72 37 54.5 22.5 5160.5 22.5
1940 10 8 14892 130 72 43 57.5 25.5 5186 25.5
1940 10 9 14893 131 74 43 58.5 26.5 5212.5 26.5
1940 10 10 14894 132 73 39 56 24 5236.5 24
1940 10 11 14895 133 77 34 55.5 23.5 5260 23.5
1940 10 12 14896 134 78 35 56.5 24.5 5284.5 24.5
1940 10 13 14897 135 77 36 56.5 24.5 5309 24.5
1940 10 14 14898 136 77 35 56 24 5333 24
1940 10 15 14899 137 75 33 54 22 5355 22
1940 10 16 14900 138 78 32 55 23 5378 23
1940 10 17 14901 139 72 39 55.5 23.5 5401.5 23.5
1940 10 18 14902 140 79 34 56.5 24.5 5426 24.5
1940 10 19 14903 141 80 33 56.5 24.5 5450.5 24.5
1940 10 20 14904 142 76 30 53 21 5471.5 21
1940 10 21 14905 143 77 33 55 23 5494.5 23
1940 10 22 14906 144 74 35 54.5 22.5 5517 22.5
1940 10 23 14907 145 79 36 57.5 25.5 5542.5 25.5
1940 10 24 14908 146 78 37 57.5 25.5 5568 25.5
1940 10 25 14909 147 79 43 61 29 5597 29
1940 10 26 14910 148 79 39 59 27 5624 27
1940 10 27 14911 149 65 34 49.5 17.5 5641.5 17.5
1940 10 28 14912 150 65 30 47.5 15.5 5657 15.5
1940 10 29 14913 151 59 26 42.5 10.5 5667.5 10.5
1940 10 30 14914 152 63 35 49 17 5684.5 17
1940 10 31 14915 153 63 23 43 11 5695.5 11
1940 11 1 14916 154 63 20 41.5 9.5 5705 9.5
1940 11 2 14917 155 67 23 45 13 5718 13
1940 11 3 14918 156 68 42 55 23 5741 23
1940 11 4 14919 157 54 22 38 6 5747 6
1940 11 5 14920 158 52 14 33 1 5748 1
1940 11 6 14921 159 57 15 36 4 5752 4
1940 11 7 14922 160 55 23 39 7 5759 7
1940 11 8 14923 161 50 25 37.5 5.5 5764.5 5.5
1940 11 9 14924 162 58 22 40 8 5772.5 8
1940 11 10 14925 163 53 21 37 5 5777.5 5
1940 11 11 14926 164 54 31 42.5 10.5 5788 10.5
1940 11 12 14927 165 50 17 33.5 1.5 5789.5 1.5
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1940 11 13 14928 166 49 8 28.5 -3.5 5786 -3.5
1940 11 14 14929 167 47 6 26.5 -5.5 5780.5 -5.5
1940 11 15 14930 168 53 7 30 -2 5778.5 -2
1940 11 16 14931 169 61 10 35.5 3.5 5782 3.5
1940 11 17 14932 170 47 14 30.5 -1.5 5780.5 -1.5
1940 11 18 14933 171 54 30 42 10 5790.5 10
1940 11 19 14934 172 50 30 40 8 5798.5 8
1940 11 20 14935 173 48 25 36.5 4.5 5803 4.5
1940 11 21 14936 174 50 28 39 7 5810 7
1940 11 22 14937 175 45 24 34.5 2.5 5812.5 2.5
1940 11 23 14938 176 46 23 34.5 2.5 5815 2.5
1940 11 24 14939 177 45 19 32 0 5815 0
1940 11 25 14940 178 50 21 35.5 3.5 5818.5 3.5
1940 11 26 14941 179 43 21 32 0 5818.5 0
1940 11 27 14942 180 48 18 33 1 5819.5 1
1940 11 28 14943 181 48 18 33 1 5820.5 1
1940 11 29 14944 182 49 21 35 3 5823.5 3
1940 11 30 14945 183 52 21 36.5 4.5 5828 4.5
1940 12 1 14946 184 56 21 38.5 6.5 5834.5 6.5
1940 12 2 14947 185 56 22 39 7 5841.5 7
1940 12 3 14948 186 66 19 42.5 10.5 5852 10.5
1940 12 4 14949 187 53 19 36 4 5856 4
1940 12 5 14950 188 54 18 36 4 5860 4
1940 12 6 14951 189 53 19 36 4 5864 4
1940 12 7 14952 190 55 18 36.5 4.5 5868.5 4.5
1940 12 8 14953 191 54 16 35 3 5871.5 3
1940 12 9 14954 192 45 17 31 -1 5870.5 -1
1940 12 10 14955 193 47 20 33.5 1.5 5872 1.5
1940 12 11 14956 194 49 23 36 4 5876 4
1940 12 12 14957 195 44 21 32.5 0.5 5876.5 0.5
1940 12 13 14958 196 35 0 17.5 -14.5 5862 -14.5
1940 12 14 14959 197 29 -6 11.5 -20.5 5841.5 -20.5
1940 12 15 14960 198 25 -13 6 -26 5815.5 -26
1940 12 16 14961 199 23 -11 6 -26 5789.5 -26
1940 12 17 14962 200 31 -5 13 -19 5770.5 -19
1940 12 18 14963 201 33 21 27 -5 5765.5 -5
1940 12 19 14964 202 32 25 28.5 -3.5 5762 -3.5
1940 12 20 14965 203 35 25 30 -2 5760 -2
1940 12 21 14966 204 32 23 27.5 -4.5 5755.5 -4.5
1940 12 22 14967 205 35 23 29 -3 5752.5 -3
1940 12 23 14968 206 32 23 27.5 -4.5 5748 -4.5
1940 12 24 14969 207 38 20 29 -3 5745 -3
1940 12 25 14970 208 46 30 38 6 5751 6
1940 12 26 14971 209 45 20 32.5 0.5 5751.5 0.5
1940 12 27 14972 210 41 13 27 -5 5746.5 -5
1940 12 28 14973 211 35 15 25 -7 5739.5 -7
1940 12 29 14974 212 40 27 33.5 1.5 5741 1.5
1940 12 30 14975 213 40 29 34.5 2.5 5743.5 2.5
1940 12 31 14976 214 37 16 26.5 -5.5 5738 -5.5
1941 1 1 14977 215 37 16 26.5 -5.5 5732.5 -5.5
1941 1 2 14978 216 39 14 26.5 -5.5 5727 -5.5
1941 1 3 14979 217 37 12 24.5 -7.5 5719.5 -7.5
1941 1 4 14980 218 32 15 23.5 -8.5 5711 -8.5
1941 1 5 14981 219 32 15 23.5 -8.5 5702.5 -8.5
1941 1 6 14982 220 31 21 26 -6 5696.5 -6
1941 1 7 14983 221 42 20 31 -1 5695.5 -1
1941 1 8 14984 222 40 20 30 -2 5693.5 -2
1941 1 9 14985 223 41 16 28.5 -3.5 5690 -3.5
1941 1 10 14986 224 41 17 29 -3 5687 -3
1941 1 11 14987 225 42 24 33 1 5688 1
1941 1 12 14988 226 47 30 38.5 6.5 5694.5 6.5
1941 1 13 14989 227 41 23 32 0 5694.5 0
1941 1 14 14990 228 46 25 35.5 3.5 5698 3.5
1941 1 15 14991 229 45 14 29.5 -2.5 5695.5 -2.5
1941 1 16 14992 230 43 13 28 -4 5691.5 -4
1941 1 17 14993 231 42 10 26 -6 5685.5 -6
1941 1 18 14994 232 38 14 26 -6 5679.5 -6
1941 1 19 14995 233 39 16 27.5 -4.5 5675 -4.5
1941 1 20 14996 234 30 20 25 -7 5668 -7
1941 1 21 14997 235 38 34 36 4 5672 4
1941 1 22 14998 236 53 31 42 10 5682 10
1941 1 23 14999 237 45 21 33 1 5683 1
1941 1 24 15000 238 41 21 31 -1 5682 -1
1941 1 25 15001 239 40 23 31.5 -0.5 5681.5 -0.5
1941 1 26 15002 240 42 22 32 0 5681.5 0
1941 1 27 15003 241 44 13 28.5 -3.5 5678 -3.5
1941 1 28 15004 242 42 11 26.5 -5.5 5672.5 -5.5
1941 1 29 15005 243 40 18 29 -3 5669.5 -3
1941 1 30 15006 244 40 28 34 2 5671.5 2
1941 1 31 15007 245 40 29 34.5 2.5 5674 2.5
1941 2 1 15008 246 39 29 34 2 5676 2
1941 2 2 15009 247 31 23 27 -5 5671 -5
1941 2 3 15010 248 32 21 26.5 -5.5 5665.5 -5.5
1941 2 4 15011 249 34 14 24 -8 5657.5 -8
1941 2 5 15012 250 33 21 27 -5 5652.5 -5
1941 2 6 15013 251 29 19 24 -8 5644.5 -8
1941 2 7 15014 252 42 ###M #####M 0 5644.5 missing
1941 2 8 15015 253 35 ###M #####M 0 5644.5 missing
1941 2 9 15016 254 38 ###M #####M 0 5644.5 missing
1941 2 10 15017 255 40 ###M #####M 0 5644.5 missing
1941 2 11 15018 256 52 ###M #####M 0 5644.5 missing
1941 2 12 15019 257 59 ###M #####M 0 5644.5 missing
1941 2 13 15020 258 58 ###M #####M 0 5644.5 missing
1941 2 14 15021 259 51 ###M #####M 0 5644.5 missing
1941 2 15 15022 260 53 ###M #####M 0 5644.5 missing
1941 2 16 15023 261 59 ###M #####M 0 5644.5 missing
1941 2 17 15024 262 59 ###M #####M 0 5644.5 missing
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1941 2 18 15025 263 52 ###M #####M 0 5644.5 missing
1941 2 19 15026 264 55 ###M #####M 0 5644.5 missing
1941 2 20 15027 265 55 ###M #####M 0 5644.5 missing
1941 2 21 15028 266 55 ###M #####M 0 5644.5 missing
1941 2 22 15029 267 53 ###M #####M 0 5644.5 missing
1941 2 23 15030 268 58 ###M #####M 0 5644.5 missing
1941 2 24 15031 269 57 ###M #####M 0 5644.5 missing
1941 2 25 15032 270 60 ###M #####M 0 5644.5 missing
1941 2 26 15033 271 59 ###M #####M 0 5644.5 missing
1941 2 27 15034 272 60 ###M #####M 0 5644.5 missing
1941 2 28 15035 273 61 ###M #####M 0 5644.5 missing
1941 4 1 15067 305 73 38 55.5 23.5 5668 23.5
1941 4 2 15068 306 65 31 48 16 5684 16
1941 4 3 15069 307 65 39 52 20 5704 20
1941 4 4 15070 308 69 31 50 18 5722 18
1941 4 5 15071 309 67 34 50.5 18.5 5740.5 18.5
1941 4 6 15072 310 68 32 50 18 5758.5 18
1941 4 7 15073 311 68 29 48.5 16.5 5775 16.5
1941 4 8 15074 312 67 27 47 15 5790 15
1941 4 9 15075 313 69 26 47.5 15.5 5805.5 15.5
1941 4 10 15076 314 61 31 46 14 5819.5 14
1941 4 11 15077 315 59 36 47.5 15.5 5835 15.5
1941 4 12 15078 316 58 37 47.5 15.5 5850.5 15.5
1941 4 13 15079 317 60 36 48 16 5866.5 16
1941 4 14 15080 318 64 32 48 16 5882.5 16
1941 4 15 15081 319 67 33 50 18 5900.5 18
1941 4 16 15082 320 68 35 51.5 19.5 5920 19.5
1941 4 17 15083 321 57 35 46 14 5934 14
1941 4 18 15084 322 58 30 44 12 5946 12
1941 4 19 15085 323 58 ###M #####M 0 5946 missing
1941 4 20 15086 324 61 ###M #####M 0 5946 missing
1941 4 21 15087 325 66 ###M #####M 0 5946 missing
1941 4 22 15088 326 73 ###M #####M 0 5946 missing
1941 4 23 15089 327 ###M ###M #####M 0 5946 missing
1941 4 24 15090 328 ###M ###M #####M 0 5946 missing
1941 4 25 15091 329 70 ###M #####M 0 5946 missing
1941 4 26 15092 330 69 ###M #####M 0 5946 missing
1941 4 27 15093 331 73 40 56.5 24.5 5970.5 24.5
1941 4 28 15094 332 72 45 58.5 26.5 5997 26.5
1941 4 29 15095 333 75 43 59 27 6024 27
1941 4 30 15096 334 79 49 64 32 6056 32
1941 5 1 15097 335 76 46 61 29 6085 29
1941 5 2 15098 336 78 44 61 29 6114 29
1941 5 3 15099 337 75 46 60.5 28.5 6142.5 28.5
1941 5 4 15100 338 83 43 63 31 6173.5 31
1941 5 5 15101 339 79 40 59.5 27.5 6201 27.5
1941 5 6 15102 340 83 39 61 29 6230 29
1941 5 7 15103 341 90 43 66.5 34.5 6264.5 34.5
1941 5 8 15104 342 90 48 69 37 6301.5 37
1941 5 9 15105 343 79 45 62 30 6331.5 30
1941 5 10 15106 344 93 49 71 39 6370.5 39
1941 5 11 15107 345 92 48 70 38 6408.5 38
1941 5 12 15108 346 93 50 71.5 39.5 6448 39.5
1941 5 13 15109 347 89 53 71 39 6487 39
1941 5 14 15110 348 90 50 70 38 6525 38
1941 5 15 15111 349 78 45 61.5 29.5 6554.5 29.5
1941 5 16 15112 350 83 40 61.5 29.5 6584 29.5
1941 5 17 15113 351 87 44 65.5 33.5 6617.5 33.5
1941 5 18 15114 352 84 42 63 31 6648.5 31
1941 5 19 15115 353 54 35 44.5 12.5 6661 12.5
1941 5 20 15116 354 70 39 54.5 22.5 6683.5 22.5
1941 5 21 15117 355 79 44 61.5 29.5 6713 29.5
1941 5 22 15118 356 80 48 64 32 6745 32
1941 5 23 15119 357 79 41 60 28 6773 28
1941 5 24 15120 358 81 43 62 30 6803 30
1941 5 25 15121 359 79 48 63.5 31.5 6834.5 31.5
1941 5 26 15122 360 82 49 65.5 33.5 6868 33.5
1941 5 27 15123 361 79 45 62 30 6898 30
1941 5 28 15124 362 84 ###M #####M 0 6898 missing
1941 5 29 15125 363 81 ###M #####M 0 6898 missing 1941
1941 5 30 15126 364 80 ###M #####M 0 6898 missing Avg (n ) % values
1941 5 31 15127 365 83 ###M #####M 0 6898 missing 56.2 328 89.9
1941 6 1 15128 1 84 ###M #####M 0 0 missing
1941 6 2 15129 2 83 ###M #####M 0 0 missing
1941 6 3 15130 3 81 ###M #####M 0 0 missing
1941 6 4 15131 4 87 ###M #####M 0 0 missing
1941 6 5 15132 5 84 49 66.5 34.5 34.5 34.5
1941 6 6 15133 6 78 47 62.5 30.5 65 30.5
1941 6 7 15134 7 69 55 62 30 95 30
1941 6 8 15135 8 59 52 55.5 23.5 118.5 23.5
1941 6 9 15136 9 61 49 55 23 141.5 23
1941 6 10 15137 10 72 43 57.5 25.5 167 25.5
1941 6 11 15138 11 74 46 60 28 195 28
1941 6 12 15139 12 85 46 65.5 33.5 228.5 33.5
1941 6 13 15140 13 102 56 79 47 275.5 47
1941 6 14 15141 14 95 51 73 41 316.5 41
1941 6 15 15142 15 100 56 78 46 362.5 46
1941 6 16 15143 16 95 54 74.5 42.5 405 42.5
1941 6 17 15144 17 94 52 73 41 446 41
1941 6 18 15145 18 94 54 74 42 488 42
1941 6 19 15146 19 94 55 74.5 42.5 530.5 42.5
1941 6 20 15147 20 93 54 73.5 41.5 572 41.5
1941 6 21 15148 21 94 60 77 45 617 45
1941 6 22 15149 22 96 67 81.5 49.5 666.5 49.5
1941 6 23 15150 23 97 63 80 48 714.5 48
1941 6 24 15151 24 92 61 76.5 44.5 759 44.5
1941 6 25 15152 25 92 60 76 44 803 44
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1941 6 26 15153 26 94 59 76.5 44.5 847.5 44.5
1941 6 27 15154 27 90 62 76 44 891.5 44
1941 6 28 15155 28 87 58 72.5 40.5 932 40.5
1941 6 29 15156 29 90 61 75.5 43.5 975.5 43.5
1941 6 30 15157 30 93 64 78.5 46.5 1022 46.5
1941 7 1 15158 31 92 59 75.5 43.5 1065.5 43.5
1941 7 2 15159 32 94 62 78 46 1111.5 46
1941 7 3 15160 33 95 58 76.5 44.5 1156 44.5
1941 7 4 15161 34 97 59 78 46 1202 46
1941 7 5 15162 35 98 60 79 47 1249 47
1941 7 6 15163 36 97 62 79.5 47.5 1296.5 47.5
1941 7 7 15164 37 98 63 80.5 48.5 1345 48.5
1941 7 8 15165 38 96 59 77.5 45.5 1390.5 45.5
1941 7 9 15166 39 97 61 79 47 1437.5 47
1941 7 10 15167 40 98 56 77 45 1482.5 45
1941 7 11 15168 41 96 50 73 41 1523.5 41
1941 7 12 15169 42 94 50 72 40 1563.5 40
1941 7 13 15170 43 95 51 73 41 1604.5 41
1941 7 14 15171 44 94 52 73 41 1645.5 41
1941 7 15 15172 45 95 53 74 42 1687.5 42
1941 7 16 15173 46 95 63 79 47 1734.5 47
1941 7 17 15174 47 99 53 76 44 1778.5 44
1941 7 18 15175 48 96 52 74 42 1820.5 42
1941 7 19 15176 49 97 54 75.5 43.5 1864 43.5
1941 7 20 15177 50 95 56 75.5 43.5 1907.5 43.5
1941 7 21 15178 51 102 57 79.5 47.5 1955 47.5
1941 7 22 15179 52 93 61 77 45 2000 45
1941 7 23 15180 53 93 55 74 42 2042 42
1941 7 24 15181 54 93 54 73.5 41.5 2083.5 41.5
1941 7 25 15182 55 95 60 77.5 45.5 2129 45.5
1941 7 26 15183 56 93 56 74.5 42.5 2171.5 42.5
1941 7 27 15184 57 97 57 77 45 2216.5 45
1941 7 28 15185 58 94 57 75.5 43.5 2260 43.5
1941 7 29 15186 59 95 59 77 45 2305 45
1941 7 30 15187 60 98 60 79 47 2352 47
1941 7 31 15188 61 102 60 81 49 2401 49
1941 8 1 15189 62 99 47 73 41 2442 41
1941 8 2 15190 63 102 62 82 50 2492 50
1941 8 3 15191 64 98 66 82 50 2542 50
1941 8 4 15192 65 99 67 83 51 2593 51
1941 8 5 15193 66 96 58 77 45 2638 45
1941 8 6 15194 67 95 60 77.5 45.5 2683.5 45.5
1941 8 7 15195 68 95 62 78.5 46.5 2730 46.5
1941 8 8 15196 69 94 60 77 45 2775 45
1941 8 9 15197 70 83 63 73 41 2816 41
1941 8 10 15198 71 100 63 81.5 49.5 2865.5 49.5
1941 8 11 15199 72 97 55 76 44 2909.5 44
1941 8 12 15200 73 84 67 75.5 43.5 2953 43.5
1941 8 13 15201 74 86 63 74.5 42.5 2995.5 42.5
1941 8 14 15202 75 89 64 76.5 44.5 3040 44.5
1941 8 15 15203 76 94 66 80 48 3088 48
1941 8 16 15204 77 96 65 80.5 48.5 3136.5 48.5
1941 8 17 15205 78 93 64 78.5 46.5 3183 46.5
1941 8 18 15206 79 93 56 74.5 42.5 3225.5 42.5
1941 8 19 15207 80 94 57 75.5 43.5 3269 43.5
1941 8 20 15208 81 93 56 74.5 42.5 3311.5 42.5
1941 8 21 15209 82 94 56 75 43 3354.5 43
1941 8 22 15210 83 90 54 72 40 3394.5 40
1941 8 23 15211 84 90 60 75 43 3437.5 43
1941 8 24 15212 85 94 50 72 40 3477.5 40
1941 8 25 15213 86 92 49 70.5 38.5 3516 38.5
1941 8 26 15214 87 91 51 71 39 3555 39
1941 8 27 15215 88 87 60 73.5 41.5 3596.5 41.5
1941 8 28 15216 89 85 46 65.5 33.5 3630 33.5
1941 8 29 15217 90 89 48 68.5 36.5 3666.5 36.5
1941 8 30 15218 91 87 46 66.5 34.5 3701 34.5
1941 8 31 15219 92 89 47 68 36 3737 36
1941 9 1 15220 93 ###M ###M #####M 0 3737 missing
1941 9 2 15221 94 ###M ###M #####M 0 3737 missing
1941 9 3 15222 95 ###M ###M #####M 0 3737 missing
1941 9 4 15223 96 ###M ###M #####M 0 3737 missing
1941 9 5 15224 97 ###M ###M #####M 0 3737 missing
1941 9 6 15225 98 ###M ###M #####M 0 3737 missing
1941 9 7 15226 99 95 55 75 43 3780 43
1941 9 8 15227 100 82 32 57 25 3805 25
1941 9 9 15228 101 80 43 61.5 29.5 3834.5 29.5
1941 9 10 15229 102 81 35 58 26 3860.5 26
1941 9 11 15230 103 75 35 55 23 3883.5 23
1941 9 12 15231 104 80 38 59 27 3910.5 27
1941 9 13 15232 105 ###M ###M #####M 0 3910.5 missing
1941 9 14 15233 106 ###M ###M #####M 0 3910.5 missing
1941 9 15 15234 107 ###M ###M #####M 0 3910.5 missing
1941 9 16 15235 108 ###M ###M #####M 0 3910.5 missing
1941 9 17 15236 109 ###M ###M #####M 0 3910.5 missing
1941 9 18 15237 110 90 40 65 33 3943.5 33
1941 9 19 15238 111 86 55 70.5 38.5 3982 38.5
1941 9 20 15239 112 85 55 70 38 4020 38
1941 9 21 15240 113 74 38 56 24 4044 24
1941 9 22 15241 114 72 43 57.5 25.5 4069.5 25.5
1941 9 23 15242 115 74 40 57 25 4094.5 25
1941 9 24 15243 116 73 39 56 24 4118.5 24
1941 9 25 15244 117 76 37 56.5 24.5 4143 24.5
1941 9 26 15245 118 79 41 60 28 4171 28
1941 9 27 15246 119 80 40 60 28 4199 28
1941 9 28 15247 120 83 42 62.5 30.5 4229.5 30.5
1941 9 29 15248 121 84 35 59.5 27.5 4257 27.5
1941 9 30 15249 122 74 33 53.5 21.5 4278.5 21.5
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1941 10 1 15250 123 78 34 56 24 4302.5 24
1941 10 2 15251 124 76 33 54.5 22.5 4325 22.5
1941 10 3 15252 125 78 35 56.5 24.5 4349.5 24.5
1941 10 4 15253 126 76 32 54 22 4371.5 22
1941 10 5 15254 127 72 32 52 20 4391.5 20
1941 10 6 15255 128 70 38 54 22 4413.5 22
1941 10 7 15256 129 71 25 48 16 4429.5 16
1941 10 8 15257 130 75 35 55 23 4452.5 23
1941 10 9 15258 131 70 27 48.5 16.5 4469 16.5
1941 10 10 15259 132 74 28 51 19 4488 19
1941 10 11 15260 133 79 35 57 25 4513 25
1941 10 12 15261 134 73 52 62.5 30.5 4543.5 30.5
1941 10 13 15262 135 73 50 61.5 29.5 4573 29.5
1941 10 14 15263 136 75 44 59.5 27.5 4600.5 27.5
1941 10 15 15264 137 70 38 54 22 4622.5 22
1941 10 16 15265 138 70 39 54.5 22.5 4645 22.5
1941 10 17 15266 139 75 34 54.5 22.5 4667.5 22.5
1941 10 18 15267 140 74 35 54.5 22.5 4690 22.5
1941 10 19 15268 141 75 40 57.5 25.5 4715.5 25.5
1941 10 20 15269 142 68 42 55 23 4738.5 23
1941 10 21 15270 143 58 32 45 13 4751.5 13
1941 10 22 15271 144 63 37 50 18 4769.5 18
1941 10 23 15272 145 63 43 53 21 4790.5 21
1941 10 24 15273 146 60 37 48.5 16.5 4807 16.5
1941 10 25 15274 147 62 32 47 15 4822 15
1941 10 26 15275 148 62 34 48 16 4838 16
1941 10 27 15276 149 58 30 44 12 4850 12
1941 10 28 15277 150 61 35 48 16 4866 16
1941 10 29 15278 151 56 35 45.5 13.5 4879.5 13.5
1941 10 30 15279 152 56 36 46 14 4893.5 14
1941 10 31 15280 153 56 35 45.5 13.5 4907 13.5
1941 11 1 15281 154 69 34 51.5 19.5 4926.5 19.5
1941 11 2 15282 155 70 36 53 21 4947.5 21
1941 11 3 15283 156 68 42 55 23 4970.5 23
1941 11 4 15284 157 72 42 57 25 4995.5 25
1941 11 5 15285 158 69 36 52.5 20.5 5016 20.5
1941 11 6 15286 159 72 38 55 23 5039 23
1941 11 7 15287 160 72 32 52 20 5059 20
1941 11 8 15288 161 68 26 47 15 5074 15
1941 11 9 15289 162 62 28 45 13 5087 13
1941 11 10 15290 163 65 27 46 14 5101 14
1941 11 11 15291 164 62 26 44 12 5113 12
1941 11 12 15292 165 53 27 40 8 5121 8
1941 11 13 15293 166 61 34 47.5 15.5 5136.5 15.5
1941 11 14 15294 167 60 29 44.5 12.5 5149 12.5
1941 11 15 15295 168 61 30 45.5 13.5 5162.5 13.5
1941 11 16 15296 169 60 30 45 13 5175.5 13
1941 11 17 15297 170 59 43 51 19 5194.5 19
1941 11 18 15298 171 52 28 40 8 5202.5 8
1941 11 19 15299 172 50 23 36.5 4.5 5207 4.5
1941 11 20 15300 173 42 23 32.5 0.5 5207.5 0.5
1941 11 21 15301 174 43 19 31 -1 5206.5 -1
1941 11 22 15302 175 48 18 33 1 5207.5 1
1941 11 23 15303 176 47 17 32 0 5207.5 0
1941 11 24 15304 177 50 16 33 1 5208.5 1
1941 11 25 15305 178 51 15 33 1 5209.5 1
1941 11 26 15306 179 53 14 33.5 1.5 5211 1.5
1941 11 27 15307 180 55 15 35 3 5214 3
1941 11 28 15308 181 54 19 36.5 4.5 5218.5 4.5
1941 11 29 15309 182 51 14 32.5 0.5 5219 0.5
1941 11 30 15310 183 55 15 35 3 5222 3
1941 12 1 15311 184 65 14 39.5 7.5 5229.5 7.5
1941 12 2 15312 185 64 13 38.5 6.5 5236 6.5
1941 12 3 15313 186 61 19 40 8 5244 8
1941 12 4 15314 187 67 21 44 12 5256 12
1941 12 5 15315 188 62 11 36.5 4.5 5260.5 4.5
1941 12 6 15316 189 51 16 33.5 1.5 5262 1.5
1941 12 7 15317 190 52 11 31.5 -0.5 5261.5 -0.5
1941 12 8 15318 191 53 12 32.5 0.5 5262 0.5
1941 12 9 15319 192 51 19 35 3 5265 3
1941 12 10 15320 193 59 15 37 5 5270 5
1941 12 11 15321 194 53 14 33.5 1.5 5271.5 1.5
1941 12 12 15322 195 52 16 34 2 5273.5 2
1941 12 13 15323 196 51 17 34 2 5275.5 2
1941 12 14 15324 197 54 20 37 5 5280.5 5
1941 12 15 15325 198 53 21 37 5 5285.5 5
1941 12 16 15326 199 52 19 35.5 3.5 5289 3.5
1941 12 17 15327 200 52 17 34.5 2.5 5291.5 2.5
1941 12 18 15328 201 53 18 35.5 3.5 5295 3.5
1941 12 19 15329 202 56 15 35.5 3.5 5298.5 3.5
1941 12 20 15330 203 55 21 38 6 5304.5 6
1941 12 21 15331 204 54 15 34.5 2.5 5307 2.5
1941 12 22 15332 205 55 18 36.5 4.5 5311.5 4.5
1941 12 23 15333 206 54 14 34 2 5313.5 2
1941 12 24 15334 207 55 14 34.5 2.5 5316 2.5
1941 12 25 15335 208 53 13 33 1 5317 1
1941 12 26 15336 209 43 11 27 -5 5312 -5
1941 12 27 15337 210 49 11 30 -2 5310 -2
1941 12 28 15338 211 51 13 32 0 5310 0
1941 12 29 15339 212 53 12 32.5 0.5 5310.5 0.5
1941 12 30 15340 213 48 14 31 -1 5309.5 -1
1941 12 31 15341 214 44 19 31.5 -0.5 5309 -0.5
1942 1 1 15342 215 20 8 14 -18 5291 -18
1942 1 2 15343 216 19 5 12 -20 5271 -20
1942 1 3 15344 217 20 0 10 -22 5249 -22
1942 1 4 15345 218 16 0 8 -24 5225 -24
1942 1 5 15346 219 19 -1 9 -23 5202 -23
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1942 1 6 15347 220 28 -1 13.5 -18.5 5183.5 -18.5
1942 1 7 15348 221 31 6 18.5 -13.5 5170 -13.5
1942 1 8 15349 222 35 8 21.5 -10.5 5159.5 -10.5
1942 1 9 15350 223 40 10 25 -7 5152.5 -7
1942 1 10 15351 224 43 12 27.5 -4.5 5148 -4.5
1942 1 11 15352 225 48 11 29.5 -2.5 5145.5 -2.5
1942 1 12 15353 226 49 10 29.5 -2.5 5143 -2.5
1942 1 13 15354 227 50 14 32 0 5143 0
1942 1 14 15355 228 54 13 33.5 1.5 5144.5 1.5
1942 1 15 15356 229 50 14 32 0 5144.5 0
1942 1 16 15357 230 49 11 30 -2 5142.5 -2
1942 1 17 15358 231 50 13 31.5 -0.5 5142 -0.5
1942 1 18 15359 232 52 15 33.5 1.5 5143.5 1.5
1942 1 19 15360 233 46 9 27.5 -4.5 5139 -4.5
1942 1 20 15361 234 47 11 29 -3 5136 -3
1942 1 21 15362 235 46 8 27 -5 5131 -5
1942 1 22 15363 236 50 9 29.5 -2.5 5128.5 -2.5
1942 1 23 15364 237 51 12 31.5 -0.5 5128 -0.5
1942 1 24 15365 238 52 10 31 -1 5127 -1
1942 1 25 15366 239 52 9 30.5 -1.5 5125.5 -1.5
1942 1 26 15367 240 53 13 33 1 5126.5 1
1942 1 27 15368 241 55 14 34.5 2.5 5129 2.5
1942 1 28 15369 242 50 13 31.5 -0.5 5128.5 -0.5
1942 1 29 15370 243 51 15 33 1 5129.5 1
1942 1 30 15371 244 53 19 36 4 5133.5 4
1942 1 31 15372 245 52 15 33.5 1.5 5135 1.5
1942 2 1 15373 246 55 20 37.5 5.5 5140.5 5.5
1942 2 2 15374 247 54 23 38.5 6.5 5147 6.5
1942 2 3 15375 248 58 21 39.5 7.5 5154.5 7.5
1942 2 4 15376 249 55 19 37 5 5159.5 5
1942 2 5 15377 250 57 25 41 9 5168.5 9
1942 2 6 15378 251 48 23 35.5 3.5 5172 3.5
1942 2 7 15379 252 59 18 38.5 6.5 5178.5 6.5
1942 2 8 15380 253 56 19 37.5 5.5 5184 5.5
1942 2 9 15381 254 58 19 38.5 6.5 5190.5 6.5
1942 2 10 15382 255 63 14 38.5 6.5 5197 6.5
1942 2 11 15383 256 50 11 30.5 -1.5 5195.5 -1.5
1942 2 12 15384 257 44 20 32 0 5195.5 0
1942 2 13 15385 258 38 27 32.5 0.5 5196 0.5
1942 2 14 15386 259 39 18 28.5 -3.5 5192.5 -3.5
1942 2 15 15387 260 41 12 26.5 -5.5 5187 -5.5
1942 2 16 15388 261 40 6 23 -9 5178 -9
1942 2 17 15389 262 43 10 26.5 -5.5 5172.5 -5.5
1942 2 18 15390 263 38 8 23 -9 5163.5 -9
1942 2 19 15391 264 32 2 17 -15 5148.5 -15
1942 2 20 15392 265 34 -1 16.5 -15.5 5133 -15.5
1942 2 21 15393 266 43 5 24 -8 5125 -8
1942 2 22 15394 267 56 30 43 11 5136 11
1942 2 23 15395 268 54 14 34 2 5138 2
1942 2 24 15396 269 50 15 32.5 0.5 5138.5 0.5
1942 2 25 15397 270 45 25 35 3 5141.5 3
1942 2 26 15398 271 43 13 28 -4 5137.5 -4
1942 2 27 15399 272 40 15 27.5 -4.5 5133 -4.5
1942 2 28 15400 273 41 12 26.5 -5.5 5127.5 -5.5
1942 3 1 15401 274 58 18 38 6 5133.5 6
1942 3 2 15402 275 54 17 35.5 3.5 5137 3.5
1942 3 3 15403 276 62 18 40 8 5145 8
1942 3 4 15404 277 55 16 35.5 3.5 5148.5 3.5
1942 3 5 15405 278 65 18 41.5 9.5 5158 9.5
1942 3 6 15406 279 61 13 37 5 5163 5
1942 3 7 15407 280 58 15 36.5 4.5 5167.5 4.5
1942 3 8 15408 281 56 14 35 3 5170.5 3
1942 3 9 15409 282 67 30 48.5 16.5 5187 16.5
1942 3 10 15410 283 54 25 39.5 7.5 5194.5 7.5
1942 3 11 15411 284 58 27 42.5 10.5 5205 10.5
1942 3 12 15412 285 63 29 46 14 5219 14
1942 3 13 15413 286 63 32 47.5 15.5 5234.5 15.5
1942 3 14 15414 287 65 40 52.5 20.5 5255 20.5
1942 3 15 15415 288 56 26 41 9 5264 9
1942 3 16 15416 289 59 23 41 9 5273 9
1942 3 17 15417 290 60 20 40 8 5281 8
1942 3 18 15418 291 64 21 42.5 10.5 5291.5 10.5
1942 3 19 15419 292 63 19 41 9 5300.5 9
1942 3 20 15420 293 ###M ###M #####M 0 5300.5 missing
1942 3 21 15421 294 ###M ###M #####M 0 5300.5 missing
1942 3 22 15422 295 62 22 42 10 5310.5 10
1942 3 23 15423 296 69 14 41.5 9.5 5320 9.5
1942 3 24 15424 297 ###M ###M #####M 0 5320 missing
1942 3 25 15425 298 ###M ###M #####M 0 5320 missing
1942 3 26 15426 299 ###M ###M #####M 0 5320 missing
1942 3 27 15427 300 ###M ###M #####M 0 5320 missing
1942 3 28 15428 301 ###M ###M #####M 0 5320 missing
1942 3 29 15429 302 ###M ###M #####M 0 5320 missing
1942 3 30 15430 303 ###M ###M #####M 0 5320 missing
1942 3 31 15431 304 ###M ###M #####M 0 5320 missing
1942 4 1 15432 305 78 35 56.5 24.5 5344.5 24.5
1942 4 2 15433 306 78 29 53.5 21.5 5366 21.5
1942 4 3 15434 307 79 31 55 23 5389 23
1942 4 4 15435 308 80 33 56.5 24.5 5413.5 24.5
1942 4 5 15436 309 68 43 55.5 23.5 5437 23.5
1942 4 6 15437 310 60 41 50.5 18.5 5455.5 18.5
1942 4 7 15438 311 65 42 53.5 21.5 5477 21.5
1942 4 8 15439 312 72 33 52.5 20.5 5497.5 20.5
1942 4 9 15440 313 76 34 55 23 5520.5 23
1942 4 10 15441 314 79 40 59.5 27.5 5548 27.5
1942 4 11 15442 315 74 42 58 26 5574 26
1942 4 12 15443 316 79 39 59 27 5601 27
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Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1942 4 13 15444 317 84 41 62.5 30.5 5631.5 30.5
1942 4 14 15445 318 79 52 65.5 33.5 5665 33.5
1942 4 15 15446 319 75 41 58 26 5691 26
1942 4 16 15447 320 78 34 56 24 5715 24
1942 4 17 15448 321 78 50 64 32 5747 32
1942 4 18 15449 322 70 42 56 24 5771 24
1942 4 19 15450 323 74 49 61.5 29.5 5800.5 29.5
1942 4 20 15451 324 76 38 57 25 5825.5 25
1942 4 21 15452 325 82 37 59.5 27.5 5853 27.5
1942 4 22 15453 326 72 51 61.5 29.5 5882.5 29.5
1942 4 23 15454 327 53 40 46.5 14.5 5897 14.5
1942 4 24 15455 328 67 40 53.5 21.5 5918.5 21.5
1942 4 25 15456 329 52 30 41 9 5927.5 9
1942 4 26 15457 330 ###M ###M #####M 0 5927.5 missing
1942 4 27 15458 331 63 35 49 17 5944.5 17
1942 4 28 15459 332 62 30 46 14 5958.5 14
1942 4 29 15460 333 67 37 52 20 5978.5 20
1942 4 30 15461 334 68 36 52 20 5998.5 20
1942 5 1 15462 335 66 36 51 19 6017.5 19
1942 5 2 15463 336 63 39 51 19 6036.5 19
1942 5 3 15464 337 72 41 56.5 24.5 6061 24.5
1942 5 4 15465 338 80 39 59.5 27.5 6088.5 27.5
1942 5 5 15466 339 70 33 51.5 19.5 6108 19.5
1942 5 6 15467 340 73 35 54 22 6130 22
1942 5 7 15468 341 70 34 52 20 6150 20
1942 5 8 15469 342 ###M ###M #####M 0 6150 missing
1942 5 9 15470 343 ###M ###M #####M 0 6150 missing
1942 5 10 15471 344 ###M ###M #####M 0 6150 missing
1942 5 11 15472 345 ###M ###M #####M 0 6150 missing
1942 5 12 15473 346 ###M ###M #####M 0 6150 missing
1942 5 13 15474 347 67 35 51 19 6169 19
1942 5 14 15475 348 70 31 50.5 18.5 6187.5 18.5
1942 5 15 15476 349 72 33 52.5 20.5 6208 20.5
1942 5 16 15477 350 79 40 59.5 27.5 6235.5 27.5
1942 5 17 15478 351 82 39 60.5 28.5 6264 28.5
1942 5 18 15479 352 82 37 59.5 27.5 6291.5 27.5
1942 5 19 15480 353 84 38 61 29 6320.5 29
1942 5 20 15481 354 85 40 62.5 30.5 6351 30.5
1942 5 21 15482 355 89 40 64.5 32.5 6383.5 32.5
1942 5 22 15483 356 82 42 62 30 6413.5 30
1942 5 23 15484 357 89 54 71.5 39.5 6453 39.5
1942 5 24 15485 358 88 45 66.5 34.5 6487.5 34.5
1942 5 25 15486 359 89 51 70 38 6525.5 38
1942 5 26 15487 360 88 40 64 32 6557.5 32
1942 5 27 15488 361 87 41 64 32 6589.5 32
1942 5 28 15489 362 89 40 64.5 32.5 6622 32.5
1942 5 29 15490 363 90 52 71 39 6661 39 1942
1942 5 30 15491 364 87 46 66.5 34.5 6695.5 34.5 Avg (n ) % values
1942 5 31 15492 365 85 37 61 29 6724.5 29 52.1 334 91.5
1942 6 1 15493 1 89 43 66 34 34 34
1942 6 2 15494 2 87 41 64 32 66 32
1942 6 3 15495 3 88 51 69.5 37.5 103.5 37.5
1942 6 4 15496 4 89 48 68.5 36.5 140 36.5
1942 6 5 15497 5 89 42 65.5 33.5 173.5 33.5
1942 6 6 15498 6 91 41 66 34 207.5 34
1942 6 7 15499 7 91 45 68 36 243.5 36
1942 6 8 15500 8 87 51 69 37 280.5 37
1942 6 9 15501 9 98 54 76 44 324.5 44
1942 6 10 15502 10 93 50 71.5 39.5 364 39.5
1942 6 11 15503 11 92 53 72.5 40.5 404.5 40.5
1942 6 12 15504 12 85 58 71.5 39.5 444 39.5
1942 6 13 15505 13 82 42 62 30 474 30
1942 6 14 15506 14 88 53 70.5 38.5 512.5 38.5
1942 6 15 15507 15 96 43 69.5 37.5 550 37.5
1942 6 16 15508 16 94 57 75.5 43.5 593.5 43.5
1942 6 17 15509 17 99 50 74.5 42.5 636 42.5
1942 6 18 15510 18 98 50 74 42 678 42
1942 6 19 15511 19 95 65 80 48 726 48
1942 6 20 15512 20 99 48 73.5 41.5 767.5 41.5
1942 6 21 15513 21 93 45 69 37 804.5 37
1942 6 22 15514 22 94 46 70 38 842.5 38
1942 6 23 15515 23 97 46 71.5 39.5 882 39.5
1942 6 24 15516 24 95 54 74.5 42.5 924.5 42.5
1942 6 25 15517 25 93 54 73.5 41.5 966 41.5
1942 6 26 15518 26 87 64 75.5 43.5 1009.5 43.5
1942 6 27 15519 27 78 50 64 32 1041.5 32
1942 6 28 15520 28 83 37 60 28 1069.5 28
1942 6 29 15521 29 87 42 64.5 32.5 1102 32.5
1942 6 30 15522 30 92 46 69 37 1139 37
1942 7 1 15523 31 94 51 72.5 40.5 1179.5 40.5
1942 7 2 15524 32 96 50 73 41 1220.5 41
1942 7 3 15525 33 97 50 73.5 41.5 1262 41.5
1942 7 4 15526 34 98 51 74.5 42.5 1304.5 42.5
1942 7 5 15527 35 101 50 75.5 43.5 1348 43.5
1942 7 6 15528 36 100 52 76 44 1392 44
1942 7 7 15529 37 102 54 78 46 1438 46
1942 7 8 15530 38 103 54 78.5 46.5 1484.5 46.5
1942 7 9 15531 39 100 51 75.5 43.5 1528 43.5
1942 7 10 15532 40 101 55 78 46 1574 46
1942 7 11 15533 41 103 51 77 45 1619 45
1942 7 12 15534 42 100 52 76 44 1663 44
1942 7 13 15535 43 103 52 77.5 45.5 1708.5 45.5
1942 7 14 15536 44 100 55 77.5 45.5 1754 45.5
1942 7 15 15537 45 94 65 79.5 47.5 1801.5 47.5
1942 7 16 15538 46 90 60 75 43 1844.5 43
1942 7 17 15539 47 82 53 67.5 35.5 1880 35.5
1942 7 18 15540 48 90 55 72.5 40.5 1920.5 40.5
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1942 7 19 15541 49 94 53 73.5 41.5 1962 41.5
1942 7 20 15542 50 98 58 78 46 2008 46
1942 7 21 15543 51 98 54 76 44 2052 44
1942 7 22 15544 52 100 53 76.5 44.5 2096.5 44.5
1942 7 23 15545 53 103 56 79.5 47.5 2144 47.5
1942 7 24 15546 54 102 52 77 45 2189 45
1942 7 25 15547 55 98 54 76 44 2233 44
1942 7 26 15548 56 97 63 80 48 2281 48
1942 7 27 15549 57 91 58 74.5 42.5 2323.5 42.5
1942 7 28 15550 58 95 52 73.5 41.5 2365 41.5
1942 7 29 15551 59 99 52 75.5 43.5 2408.5 43.5
1942 7 30 15552 60 98 53 75.5 43.5 2452 43.5
1942 7 31 15553 61 100 55 77.5 45.5 2497.5 45.5
1942 9 1 15585 93 96 43 69.5 37.5 2535 37.5
1942 9 2 15586 94 95 40 67.5 35.5 2570.5 35.5
1942 9 3 15587 95 83 40 61.5 29.5 2600 29.5
1942 9 4 15588 96 81 49 65 33 2633 33
1942 9 5 15589 97 82 45 63.5 31.5 2664.5 31.5
1942 9 6 15590 98 89 46 67.5 35.5 2700 35.5
1942 9 7 15591 99 90 41 65.5 33.5 2733.5 33.5
1942 9 8 15592 100 93 43 68 36 2769.5 36
1942 9 9 15593 101 91 54 72.5 40.5 2810 40.5
1942 9 10 15594 102 83 61 72 40 2850 40
1942 9 11 15595 103 76 51 63.5 31.5 2881.5 31.5
1942 9 12 15596 104 78 47 62.5 30.5 2912 30.5
1942 9 13 15597 105 79 47 63 31 2943 31
1942 9 14 15598 106 85 42 63.5 31.5 2974.5 31.5
1942 9 15 15599 107 91 41 66 34 3008.5 34
1942 9 16 15600 108 93 42 67.5 35.5 3044 35.5
1942 9 17 15601 109 91 61 76 44 3088 44
1942 9 18 15602 110 83 44 63.5 31.5 3119.5 31.5
1942 9 19 15603 111 69 29 49 17 3136.5 17
1942 9 20 15604 112 79 29 54 22 3158.5 22
1942 9 21 15605 113 82 30 56 24 3182.5 24
1942 9 22 15606 114 85 32 58.5 26.5 3209 26.5
1942 9 23 15607 115 89 34 61.5 29.5 3238.5 29.5
1942 9 24 15608 116 86 35 60.5 28.5 3267 28.5
1942 9 25 15609 117 82 35 58.5 26.5 3293.5 26.5
1942 9 26 15610 118 86 34 60 28 3321.5 28
1942 9 27 15611 119 89 33 61 29 3350.5 29
1942 9 28 15612 120 84 33 58.5 26.5 3377 26.5
1942 9 29 15613 121 85 34 59.5 27.5 3404.5 27.5
1942 9 30 15614 122 ###M ###M #####M 0 3404.5 missing
1942 10 1 15615 123 88 36 62 30 3434.5 30
1942 10 2 15616 124 86 35 60.5 28.5 3463 28.5
1942 10 3 15617 125 84 36 60 28 3491 28
1942 10 4 15618 126 83 31 57 25 3516 25
1942 10 5 15619 127 89 32 60.5 28.5 3544.5 28.5
1942 10 6 15620 128 92 32 62 30 3574.5 30
1942 10 7 15621 129 84 38 61 29 3603.5 29
1942 10 8 15622 130 81 36 58.5 26.5 3630 26.5
1942 10 9 15623 131 83 35 59 27 3657 27
1942 10 10 15624 132 69 55 62 30 3687 30
1942 10 11 15625 133 70 50 60 28 3715 28
1942 10 12 15626 134 66 41 53.5 21.5 3736.5 21.5
1942 10 13 15627 135 66 40 53 21 3757.5 21
1942 10 14 15628 136 70 32 51 19 3776.5 19
1942 10 15 15629 137 71 35 53 21 3797.5 21
1942 10 16 15630 138 70 34 52 20 3817.5 20
1942 10 17 15631 139 70 33 51.5 19.5 3837 19.5
1942 10 18 15632 140 75 36 55.5 23.5 3860.5 23.5
1942 10 19 15633 141 75 33 54 22 3882.5 22
1942 10 20 15634 142 88 30 59 27 3909.5 27
1942 10 21 15635 143 77 31 54 22 3931.5 22
1942 10 22 15636 144 80 32 56 24 3955.5 24
1942 10 23 15637 145 76 37 56.5 24.5 3980 24.5
1942 10 24 15638 146 78 32 55 23 4003 23
1942 10 25 15639 147 79 27 53 21 4024 21
1942 10 26 15640 148 80 26 53 21 4045 21
1942 10 27 15641 149 73 26 49.5 17.5 4062.5 17.5
1942 10 28 15642 150 77 25 51 19 4081.5 19
1942 10 29 15643 151 ###M ###M #####M 0 4081.5 missing
1942 10 30 15644 152 ###M ###M #####M 0 4081.5 missing
1942 10 31 15645 153 ###M ###M #####M 0 4081.5 missing
1943 1 1 15707 215 67 10 38.5 6.5 4088 6.5
1943 1 2 15708 216 62 9 35.5 3.5 4091.5 3.5
1943 1 3 15709 217 64 10 37 5 4096.5 5
1943 1 4 15710 218 60 5 32.5 0.5 4097 0.5
1943 1 5 15711 219 68 6 37 5 4102 5
1943 1 6 15712 220 63 5 34 2 4104 2
1943 1 7 15713 221 46 4 25 -7 4097 -7
1943 1 8 15714 222 49 4 26.5 -5.5 4091.5 -5.5
1943 1 9 15715 223 48 6 27 -5 4086.5 -5
1943 1 10 15716 224 51 10 30.5 -1.5 4085 -1.5
1943 1 11 15717 225 51 6 28.5 -3.5 4081.5 -3.5
1943 1 12 15718 226 57 9 33 1 4082.5 1
1943 1 13 15719 227 62 9 35.5 3.5 4086 3.5
1943 1 14 15720 228 68 10 39 7 4093 7
1943 1 15 15721 229 67 9 38 6 4099 6
1943 1 16 15722 230 62 10 36 4 4103 4
1943 1 17 15723 231 60 8 34 2 4105 2
1943 1 18 15724 232 59 8 33.5 1.5 4106.5 1.5
1943 1 19 15725 233 61 10 35.5 3.5 4110 3.5
1943 1 20 15726 234 64 5 34.5 2.5 4112.5 2.5
1943 1 21 15727 235 69 -5 32 0 4112.5 0
1943 1 22 15728 236 66 15 40.5 8.5 4121 8.5
1943 1 23 15729 237 69 20 44.5 12.5 4133.5 12.5
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1943 1 24 15730 238 68 18 43 11 4144.5 11
1943 1 25 15731 239 62 10 36 4 4148.5 4
1943 1 26 15732 240 55 10 32.5 0.5 4149 0.5
1943 1 27 15733 241 54 8 31 -1 4148 -1
1943 1 28 15734 242 57 10 33.5 1.5 4149.5 1.5
1943 1 29 15735 243 60 15 37.5 5.5 4155 5.5 1943
1943 1 30 15736 244 53 10 31.5 -0.5 4154.5 -0.5 Avg (n ) % values
1943 1 31 15737 245 61 15 38 6 4160.5 6 59.9 149 40.8


1944 2 1 16103 611 38 26 32 0 4160.5 0
1944 2 2 16104 612 40 26 33 1 4161.5 1
1944 2 3 16105 613 41 30 35.5 3.5 4165 3.5
1944 2 4 16106 614 42 27 34.5 2.5 4167.5 2.5
1944 2 5 16107 615 52 21 36.5 4.5 4172 4.5
1944 2 6 16108 616 52 21 36.5 4.5 4176.5 4.5
1944 2 7 16109 617 49 20 34.5 2.5 4179 2.5
1944 2 8 16110 618 50 19 34.5 2.5 4181.5 2.5
1944 2 9 16111 619 45 21 33 1 4182.5 1
1944 2 10 16112 620 53 20 36.5 4.5 4187 4.5
1944 2 11 16113 621 44 11 27.5 -4.5 4182.5 -4.5
1944 2 12 16114 622 39 12 25.5 -6.5 4176 -6.5
1944 2 13 16115 623 39 8 23.5 -8.5 4167.5 -8.5
1944 2 14 16116 624 41 15 28 -4 4163.5 -4
1944 2 15 16117 625 42 15 28.5 -3.5 4160 -3.5
1944 2 16 16118 626 43 11 27 -5 4155 -5
1944 2 17 16119 627 43 17 30 -2 4153 -2
1944 2 18 16120 628 43 12 27.5 -4.5 4148.5 -4.5
1944 2 19 16121 629 43 19 31 -1 4147.5 -1
1944 2 20 16122 630 50 12 31 -1 4146.5 -1
1944 2 21 16123 631 47 25 36 4 4150.5 4
1944 2 22 16124 632 48 32 40 8 4158.5 8
1944 2 23 16125 633 50 25 37.5 5.5 4164 5.5
1944 2 24 16126 634 47 26 36.5 4.5 4168.5 4.5
1944 2 25 16127 635 46 30 38 6 4174.5 6
1944 2 26 16128 636 50 26 38 6 4180.5 6
1944 2 27 16129 637 48 25 36.5 4.5 4185 4.5
1944 2 28 16130 638 54 20 37 5 4190 5
1944 2 29 16131 639 54 23 38.5 6.5 4196.5 6.5
1944 3 1 16132 640 61 23 42 10 4206.5 10
1944 3 2 16133 641 60 26 43 11 4217.5 11
1944 3 3 16134 642 59 27 43 11 4228.5 11
1944 3 4 16135 643 55 29 42 10 4238.5 10
1944 3 5 16136 644 52 24 38 6 4244.5 6
1944 3 6 16137 645 50 22 36 4 4248.5 4
1944 3 7 16138 646 53 15 34 2 4250.5 2
1944 3 8 16139 647 53 13 33 1 4251.5 1
1944 3 9 16140 648 60 16 38 6 4257.5 6
1944 3 10 16141 649 67 28 47.5 15.5 4273 15.5
1944 3 11 16142 650 66 26 46 14 4287 14
1944 3 12 16143 651 66 40 53 21 4308 21
1944 3 13 16144 652 64 40 52 20 4328 20
1944 3 14 16145 653 51 25 38 6 4334 6
1944 3 15 16146 654 45 22 33.5 1.5 4335.5 1.5
1944 3 16 16147 655 54 20 37 5 4340.5 5
1944 3 17 16148 656 64 24 44 12 4352.5 12
1944 3 18 16149 657 66 30 48 16 4368.5 16
1944 3 19 16150 658 62 19 40.5 8.5 4377 8.5
1944 3 20 16151 659 49 30 39.5 7.5 4384.5 7.5
1944 3 21 16152 660 49 31 40 8 4392.5 8
1944 3 22 16153 661 55 18 36.5 4.5 4397 4.5
1944 3 23 16154 662 66 20 43 11 4408 11
1944 3 24 16155 663 61 21 41 9 4417 9
1944 3 25 16156 664 61 23 42 10 4427 10
1944 3 26 16157 665 52 21 36.5 4.5 4431.5 4.5
1944 3 27 16158 666 54 21 37.5 5.5 4437 5.5
1944 3 28 16159 667 49 10 29.5 -2.5 4434.5 -2.5
1944 3 29 16160 668 57 15 36 4 4438.5 4
1944 3 30 16161 669 69 16 42.5 10.5 4449 10.5
1944 3 31 16162 670 62 19 40.5 8.5 4457.5 8.5
1944 4 1 16163 671 60 28 44 12 4469.5 12
1944 4 2 16164 672 62 28 45 13 4482.5 13
1944 4 3 16165 673 69 36 52.5 20.5 4503 20.5
1944 4 4 16166 674 70 40 55 23 4526 23
1944 4 5 16167 675 75 29 52 20 4546 20
1944 4 6 16168 676 71 32 51.5 19.5 4565.5 19.5
1944 4 7 16169 677 75 25 50 18 4583.5 18
1944 4 8 16170 678 68 22 45 13 4596.5 13
1944 4 9 16171 679 68 24 46 14 4610.5 14
1944 4 10 16172 680 68 41 54.5 22.5 4633 22.5
1944 4 11 16173 681 71 30 50.5 18.5 4651.5 18.5
1944 4 12 16174 682 64 50 57 25 4676.5 25
1944 4 13 16175 683 61 36 48.5 16.5 4693 16.5
1944 4 14 16176 684 60 34 47 15 4708 15
1944 4 15 16177 685 60 30 45 13 4721 13
1944 4 16 16178 686 57 22 39.5 7.5 4728.5 7.5
1944 4 17 16179 687 64 30 47 15 4743.5 15
1944 4 18 16180 688 65 40 52.5 20.5 4764 20.5
1944 4 19 16181 689 60 30 45 13 4777 13
1944 4 20 16182 690 59 34 46.5 14.5 4791.5 14.5
1944 4 21 16183 691 57 28 42.5 10.5 4802 10.5
1944 4 22 16184 692 61 28 44.5 12.5 4814.5 12.5
1944 4 23 16185 693 68 30 49 17 4831.5 17
1944 4 24 16186 694 72 40 56 24 4855.5 24
1944 4 25 16187 695 70 43 56.5 24.5 4880 24.5
1944 4 26 16188 696 69 42 55.5 23.5 4903.5 23.5
1944 4 27 16189 697 62 40 51 19 4922.5 19
1944 4 28 16190 698 60 37 48.5 16.5 4939 16.5
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1944 4 29 16191 699 72 24 48 16 4955 16
1944 4 30 16192 700 72 38 55 23 4978 23
1944 5 1 16193 701 73 35 54 22 5000 22
1944 5 2 16194 702 64 40 52 20 5020 20
1944 5 3 16195 703 68 29 48.5 16.5 5036.5 16.5
1944 5 4 16196 704 73 31 52 20 5056.5 20
1944 5 5 16197 705 75 32 53.5 21.5 5078 21.5
1944 5 6 16198 706 80 34 57 25 5103 25
1944 5 7 16199 707 84 36 60 28 5131 28
1944 5 8 16200 708 ###M ###M #####M 0 5131 missing
1944 5 9 16201 709 ###M ###M #####M 0 5131 missing
1944 5 10 16202 710 ###M ###M #####M 0 5131 missing
1944 5 11 16203 711 ###M ###M #####M 0 5131 missing
1944 5 12 16204 712 ###M ###M #####M 0 5131 missing
1944 5 13 16205 713 84 38 61 29 5160 29
1944 5 14 16206 714 89 38 63.5 31.5 5191.5 31.5
1944 5 15 16207 715 84 30 57 25 5216.5 25
1944 5 16 16208 716 84 32 58 26 5242.5 26
1944 5 17 16209 717 80 36 58 26 5268.5 26
1944 5 18 16210 718 70 32 51 19 5287.5 19
1944 5 19 16211 719 72 40 56 24 5311.5 24
1944 5 20 16212 720 85 42 63.5 31.5 5343 31.5
1944 5 21 16213 721 84 40 62 30 5373 30
1944 5 22 16214 722 82 44 63 31 5404 31
1944 5 23 16215 723 83 42 62.5 30.5 5434.5 30.5
1944 5 24 16216 724 84 45 64.5 32.5 5467 32.5
1944 5 25 16217 725 86 42 64 32 5499 32
1944 5 26 16218 726 82 40 61 29 5528 29
1944 5 27 16219 727 82 53 67.5 35.5 5563.5 35.5
1944 5 28 16220 728 87 47 67 35 5598.5 35
1944 5 29 16221 729 79 49 64 32 5630.5 32 1944
1944 5 30 16222 730 83 53 68 36 5666.5 36 Avg (n ) % values
1944 5 31 16223 731 81 52 66.5 34.5 5701 34.5 45.3 116 31.8
1944 6 1 16224 1 81 60 70.5 38.5 38.5 38.5
1944 6 2 16225 2 75 50 62.5 30.5 69 30.5
1944 6 3 16226 3 69 43 56 24 93 24
1944 6 4 16227 4 77 43 60 28 121 28
1944 6 5 16228 5 78 43 60.5 28.5 149.5 28.5
1944 6 6 16229 6 91 46 68.5 36.5 186 36.5
1944 6 7 16230 7 90 41 65.5 33.5 219.5 33.5
1944 6 8 16231 8 90 44 67 35 254.5 35
1944 6 9 16232 9 90 60 75 43 297.5 43
1944 6 10 16233 10 84 49 66.5 34.5 332 34.5
1944 6 11 16234 11 85 50 67.5 35.5 367.5 35.5
1944 6 12 16235 12 84 44 64 32 399.5 32
1944 6 13 16236 13 89 49 69 37 436.5 37
1944 6 14 16237 14 88 60 74 42 478.5 42
1944 6 15 16238 15 85 50 67.5 35.5 514 35.5
1944 6 16 16239 16 82 51 66.5 34.5 548.5 34.5
1944 6 17 16240 17 81 41 61 29 577.5 29
1944 6 18 16241 18 88 38 63 31 608.5 31
1944 6 19 16242 19 85 39 62 30 638.5 30
1944 6 20 16243 20 92 52 72 40 678.5 40
1944 6 21 16244 21 93 60 76.5 44.5 723 44.5
1944 6 22 16245 22 87 46 66.5 34.5 757.5 34.5
1944 6 23 16246 23 93 38 65.5 33.5 791 33.5
1944 6 24 16247 24 94 58 76 44 835 44
1944 6 25 16248 25 84 61 72.5 40.5 875.5 40.5
1944 6 26 16249 26 79 50 64.5 32.5 908 32.5
1944 6 27 16250 27 89 57 73 41 949 41
1944 6 28 16251 28 92 59 75.5 43.5 992.5 43.5
1944 6 29 16252 29 93 60 76.5 44.5 1037 44.5
1944 6 30 16253 30 95 67 81 49 1086 49
1944 7 1 16254 31 93 60 76.5 44.5 1130.5 44.5
1944 7 2 16255 32 84 62 73 41 1171.5 41
1944 7 3 16256 33 91 60 75.5 43.5 1215 43.5
1944 7 4 16257 34 94 60 77 45 1260 45
1944 7 5 16258 35 95 67 81 49 1309 49
1944 7 6 16259 36 94 60 77 45 1354 45
1944 7 7 16260 37 94 62 78 46 1400 46
1944 7 8 16261 38 95 60 77.5 45.5 1445.5 45.5
1944 7 9 16262 39 95 55 75 43 1488.5 43
1944 7 10 16263 40 97 62 79.5 47.5 1536 47.5
1944 7 11 16264 41 95 55 75 43 1579 43
1944 7 12 16265 42 95 61 78 46 1625 46
1944 7 13 16266 43 97 55 76 44 1669 44
1944 7 14 16267 44 99 51 75 43 1712 43
1944 7 15 16268 45 94 55 74.5 42.5 1754.5 42.5
1944 7 16 16269 46 97 53 75 43 1797.5 43
1944 7 17 16270 47 100 54 77 45 1842.5 45
1944 7 18 16271 48 99 54 76.5 44.5 1887 44.5
1944 7 19 16272 49 96 72 84 52 1939 52
1944 7 20 16273 50 89 60 74.5 42.5 1981.5 42.5
1944 7 21 16274 51 92 60 76 44 2025.5 44
1944 7 22 16275 52 97 64 80.5 48.5 2074 48.5
1944 7 23 16276 53 94 55 74.5 42.5 2116.5 42.5
1944 7 24 16277 54 92 60 76 44 2160.5 44
1944 7 25 16278 55 94 50 72 40 2200.5 40
1944 7 26 16279 56 ###M ###M #####M 0 2200.5 missing
1944 7 27 16280 57 ###M ###M #####M 0 2200.5 missing
1944 7 28 16281 58 ###M ###M #####M 0 2200.5 missing
1944 7 29 16282 59 ###M ###M #####M 0 2200.5 missing
1944 7 30 16283 60 ###M ###M #####M 0 2200.5 missing
1944 7 31 16284 61 ###M ###M #####M 0 2200.5 missing
1944 8 20 16304 81 98 47 72.5 40.5 2241 40.5
1944 8 21 16305 82 98 46 72 40 2281 40
1944 8 22 16306 83 94 43 68.5 36.5 2317.5 36.5
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1944 8 23 16307 84 97 47 72 40 2357.5 40
1944 8 24 16308 85 95 46 70.5 38.5 2396 38.5
1944 8 25 16309 86 95 48 71.5 39.5 2435.5 39.5
1944 8 26 16310 87 98 55 76.5 44.5 2480 44.5
1944 8 27 16311 88 96 49 72.5 40.5 2520.5 40.5
1944 8 28 16312 89 90 42 66 34 2554.5 34
1944 8 29 16313 90 91 54 72.5 40.5 2595 40.5
1944 8 30 16314 91 90 59 74.5 42.5 2637.5 42.5
1944 8 31 16315 92 93 52 72.5 40.5 2678 40.5
1944 9 1 16316 93 91 ###M #####M 0 2678 missing
1944 9 2 16317 94 92 ###M #####M 0 2678 missing
1944 9 3 16318 95 91 ###M #####M 0 2678 missing
1944 9 4 16319 96 91 ###M #####M 0 2678 missing
1944 9 5 16320 97 91 ###M #####M 0 2678 missing
1944 9 6 16321 98 94 ###M #####M 0 2678 missing
1944 9 7 16322 99 94 ###M #####M 0 2678 missing
1944 9 8 16323 100 99 ###M #####M 0 2678 missing
1944 9 9 16324 101 93 ###M #####M 0 2678 missing
1944 9 10 16325 102 92 ###M #####M 0 2678 missing
1944 9 11 16326 103 90 ###M #####M 0 2678 missing
1944 9 12 16327 104 92 ###M #####M 0 2678 missing
1944 9 13 16328 105 94 ###M #####M 0 2678 missing
1944 9 14 16329 106 94 ###M #####M 0 2678 missing
1944 9 15 16330 107 88 ###M #####M 0 2678 missing
1944 9 16 16331 108 90 ###M #####M 0 2678 missing
1944 9 17 16332 109 87 ###M #####M 0 2678 missing
1944 9 18 16333 110 90 ###M #####M 0 2678 missing
1944 9 19 16334 111 90 ###M #####M 0 2678 missing
1944 9 20 16335 112 91 ###M #####M 0 2678 missing
1944 9 21 16336 113 87 ###M #####M 0 2678 missing
1944 9 22 16337 114 82 ###M #####M 0 2678 missing
1944 9 23 16338 115 80 ###M #####M 0 2678 missing
1944 9 24 16339 116 84 ###M #####M 0 2678 missing
1944 9 25 16340 117 85 ###M #####M 0 2678 missing
1944 9 26 16341 118 84 ###M #####M 0 2678 missing
1944 9 27 16342 119 90 ###M #####M 0 2678 missing
1944 9 28 16343 120 88 ###M #####M 0 2678 missing
1944 9 29 16344 121 85 ###M #####M 0 2678 missing
1944 9 30 16345 122 79 ###M #####M 0 2678 missing
1944 10 1 16346 123 80 49 64.5 32.5 2710.5 32.5
1944 10 2 16347 124 82 50 66 34 2744.5 34
1944 10 3 16348 125 79 37 58 26 2770.5 26
1944 10 4 16349 126 75 40 57.5 25.5 2796 25.5
1944 10 5 16350 127 76 35 55.5 23.5 2819.5 23.5
1944 10 6 16351 128 70 40 55 23 2842.5 23
1944 10 7 16352 129 74 42 58 26 2868.5 26
1944 10 8 16353 130 80 40 60 28 2896.5 28
1944 10 9 16354 131 ###M ###M #####M 0 2896.5 missing
1944 10 10 16355 132 ###M ###M #####M 0 2896.5 missing
1944 10 11 16356 133 ###M ###M #####M 0 2896.5 missing
1944 10 12 16357 134 ###M ###M #####M 0 2896.5 missing
1944 10 13 16358 135 ###M ###M #####M 0 2896.5 missing
1944 10 14 16359 136 71 32 51.5 19.5 2916 19.5
1944 10 15 16360 137 70 31 50.5 18.5 2934.5 18.5
1944 10 16 16361 138 74 31 52.5 20.5 2955 20.5
1944 10 17 16362 139 71 29 50 18 2973 18
1944 10 18 16363 140 62 33 47.5 15.5 2988.5 15.5
1944 10 19 16364 141 65 29 47 15 3003.5 15
1944 10 20 16365 142 65 27 46 14 3017.5 14
1944 10 21 16366 143 60 21 40.5 8.5 3026 8.5
1944 10 22 16367 144 71 40 55.5 23.5 3049.5 23.5
1944 10 23 16368 145 70 35 52.5 20.5 3070 20.5
1944 10 24 16369 146 65 21 43 11 3081 11
1944 10 25 16370 147 62 17 39.5 7.5 3088.5 7.5
1944 10 26 16371 148 67 28 47.5 15.5 3104 15.5
1944 10 27 16372 149 70 33 51.5 19.5 3123.5 19.5
1944 10 28 16373 150 71 40 55.5 23.5 3147 23.5
1944 10 29 16374 151 65 36 50.5 18.5 3165.5 18.5
1944 10 30 16375 152 67 33 50 18 3183.5 18
1944 10 31 16376 153 69 38 53.5 21.5 3205 21.5
1944 11 1 16377 154 62 29 45.5 13.5 3218.5 13.5
1944 11 2 16378 155 64 30 47 15 3233.5 15
1944 11 3 16379 156 72 36 54 22 3255.5 22
1944 11 4 16380 157 71 33 52 20 3275.5 20
1944 11 5 16381 158 64 29 46.5 14.5 3290 14.5
1944 11 6 16382 159 62 30 46 14 3304 14
1944 11 7 16383 160 71 36 53.5 21.5 3325.5 21.5
1944 11 8 16384 161 65 20 42.5 10.5 3336 10.5
1944 11 9 16385 162 62 21 41.5 9.5 3345.5 9.5
1944 11 10 16386 163 65 26 45.5 13.5 3359 13.5
1944 11 11 16387 164 64 37 50.5 18.5 3377.5 18.5
1944 11 12 16388 165 59 30 44.5 12.5 3390 12.5
1944 11 13 16389 166 60 22 41 9 3399 9
1944 11 14 16390 167 61 24 42.5 10.5 3409.5 10.5
1944 11 15 16391 168 58 20 39 7 3416.5 7
1944 11 16 16392 169 57 19 38 6 3422.5 6
1944 11 17 16393 170 59 30 44.5 12.5 3435 12.5
1944 11 18 16394 171 55 31 43 11 3446 11
1944 11 19 16395 172 51 31 41 9 3455 9
1944 11 20 16396 173 50 15 32.5 0.5 3455.5 0.5
1944 11 21 16397 174 54 14 34 2 3457.5 2
1944 11 22 16398 175 52 20 36 4 3461.5 4
1944 11 23 16399 176 55 17 36 4 3465.5 4
1944 11 24 16400 177 52 20 36 4 3469.5 4
1944 11 25 16401 178 49 7 28 -4 3465.5 -4
1944 11 26 16402 179 55 20 37.5 5.5 3471 5.5
1944 11 27 16403 180 57 17 37 5 3476 5
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1944 11 28 16404 181 52 12 32 0 3476 0
1944 11 29 16405 182 49 10 29.5 -2.5 3473.5 -2.5
1944 11 30 16406 183 46 12 29 -3 3470.5 -3
1944 12 1 16407 184 47 13 30 -2 3468.5 -2
1944 12 2 16408 185 50 10 30 -2 3466.5 -2
1944 12 3 16409 186 55 30 42.5 10.5 3477 10.5
1944 12 4 16410 187 50 19 34.5 2.5 3479.5 2.5
1944 12 5 16411 188 47 15 31 -1 3478.5 -1
1944 12 6 16412 189 49 15 32 0 3478.5 0
1944 12 7 16413 190 47 14 30.5 -1.5 3477 -1.5
1944 12 8 16414 191 47 15 31 -1 3476 -1
1944 12 9 16415 192 46 13 29.5 -2.5 3473.5 -2.5
1944 12 10 16416 193 40 5 22.5 -9.5 3464 -9.5
1944 12 11 16417 194 44 3 23.5 -8.5 3455.5 -8.5
1944 12 12 16418 195 48 4 26 -6 3449.5 -6
1944 12 13 16419 196 48 5 26.5 -5.5 3444 -5.5
1944 12 14 16420 197 48 4 26 -6 3438 -6
1944 12 15 16421 198 47 3 25 -7 3431 -7
1944 12 16 16422 199 44 2 23 -9 3422 -9
1944 12 17 16423 200 47 4 25.5 -6.5 3415.5 -6.5
1944 12 18 16424 201 46 2 24 -8 3407.5 -8
1944 12 19 16425 202 40 13 26.5 -5.5 3402 -5.5
1944 12 20 16426 203 42 5 23.5 -8.5 3393.5 -8.5
1944 12 21 16427 204 48 11 29.5 -2.5 3391 -2.5
1944 12 22 16428 205 50 15 32.5 0.5 3391.5 0.5
1944 12 23 16429 206 53 11 32 0 3391.5 0
1944 12 24 16430 207 50 5 27.5 -4.5 3387 -4.5
1944 12 25 16431 208 52 12 32 0 3387 0
1944 12 26 16432 209 50 11 30.5 -1.5 3385.5 -1.5
1944 12 27 16433 210 48 19 33.5 1.5 3387 1.5
1944 12 28 16434 211 46 19 32.5 0.5 3387.5 0.5
1944 12 29 16435 212 52 30 41 9 3396.5 9
1944 12 30 16436 213 48 13 30.5 -1.5 3395 -1.5
1944 12 31 16437 214 45 13 29 -3 3392 -3
1945 1 1 16438 215 46 13 29.5 -2.5 3389.5 -2.5
1945 1 2 16439 216 50 5 27.5 -4.5 3385 -4.5
1945 1 3 16440 217 52 6 29 -3 3382 -3
1945 1 4 16441 218 48 4 26 -6 3376 -6
1945 1 5 16442 219 42 8 25 -7 3369 -7
1945 1 6 16443 220 51 10 30.5 -1.5 3367.5 -1.5
1945 1 7 16444 221 46 5 25.5 -6.5 3361 -6.5
1945 1 8 16445 222 48 4 26 -6 3355 -6
1945 1 9 16446 223 52 10 31 -1 3354 -1
1945 1 10 16447 224 53 13 33 1 3355 1
1945 1 11 16448 225 55 11 33 1 3356 1
1945 1 12 16449 226 50 4 27 -5 3351 -5
1945 1 13 16450 227 52 13 32.5 0.5 3351.5 0.5
1945 1 14 16451 228 57 18 37.5 5.5 3357 5.5
1945 1 15 16452 229 56 20 38 6 3363 6
1945 1 16 16453 230 58 22 40 8 3371 8
1945 1 17 16454 231 57 30 43.5 11.5 3382.5 11.5
1945 1 18 16455 232 53 25 39 7 3389.5 7
1945 1 19 16456 233 55 22 38.5 6.5 3396 6.5
1945 1 20 16457 234 57 25 41 9 3405 9
1945 1 21 16458 235 50 18 34 2 3407 2
1945 1 22 16459 236 41 16 28.5 -3.5 3403.5 -3.5
1945 1 23 16460 237 39 16 27.5 -4.5 3399 -4.5
1945 1 24 16461 238 49 30 39.5 7.5 3406.5 7.5
1945 1 25 16462 239 50 28 39 7 3413.5 7
1945 1 26 16463 240 52 31 41.5 9.5 3423 9.5
1945 1 27 16464 241 49 22 35.5 3.5 3426.5 3.5
1945 1 28 16465 242 40 12 26 -6 3420.5 -6
1945 1 29 16466 243 45 18 31.5 -0.5 3420 -0.5
1945 1 30 16467 244 44 18 31 -1 3419 -1
1945 1 31 16468 245 42 12 27 -5 3414 -5
1945 2 1 16469 246 48 10 29 -3 3411 -3
1945 2 2 16470 247 58 18 38 6 3417 6
1945 2 3 16471 248 59 20 39.5 7.5 3424.5 7.5
1945 2 4 16472 249 60 22 41 9 3433.5 9
1945 2 5 16473 250 51 21 36 4 3437.5 4
1945 2 6 16474 251 51 18 34.5 2.5 3440 2.5
1945 2 7 16475 252 50 15 32.5 0.5 3440.5 0.5
1945 2 8 16476 253 52 18 35 3 3443.5 3
1945 2 9 16477 254 51 18 34.5 2.5 3446 2.5
1945 2 10 16478 255 49 ###M #####M 0 3446 missing
1945 2 12 16480 257 ###M 20 #####M 0 3446 missing
1945 2 13 16481 258 ###M 20 #####M 0 3446 missing
1945 2 14 16482 259 63 28 45.5 13.5 3459.5 13.5
1945 2 15 16483 260 61 25 43 11 3470.5 11
1945 2 16 16484 261 60 32 46 14 3484.5 14
1945 2 17 16485 262 62 23 42.5 10.5 3495 10.5
1945 2 18 16486 263 63 35 49 17 3512 17
1945 2 19 16487 264 ###M 31 #####M 0 3512 missing
1945 2 20 16488 265 50 21 35.5 3.5 3515.5 3.5
1945 2 21 16489 266 58 13 35.5 3.5 3519 3.5
1945 2 22 16490 267 56 14 35 3 3522 3
1945 2 23 16491 268 54 14 34 2 3524 2
1945 2 24 16492 269 54 30 42 10 3534 10
1945 2 25 16493 270 59 27 43 11 3545 11
1945 2 26 16494 271 38 2 20 -12 3533 -12
1945 2 27 16495 272 42 5 23.5 -8.5 3524.5 -8.5
1945 2 28 16496 273 47 5 26 -6 3518.5 -6
1945 4 1 16528 305 ###M ###M #####M 0 3518.5 missing
1945 4 2 16529 306 ###M ###M #####M 0 3518.5 missing
1945 4 3 16530 307 ###M ###M #####M 0 3518.5 missing
1945 4 4 16531 308 ###M ###M #####M 0 3518.5 missing
1945 4 5 16532 309 ###M ###M #####M 0 3518.5 missing
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1945 4 6 16533 310 ###M ###M #####M 0 3518.5 missing
1945 4 7 16534 311 ###M ###M #####M 0 3518.5 missing
1945 4 8 16535 312 ###M ###M #####M 0 3518.5 missing
1945 4 9 16536 313 ###M ###M #####M 0 3518.5 missing
1945 4 10 16537 314 50 32 41 9 3527.5 9
1945 4 11 16538 315 55 43 49 17 3544.5 17
1945 4 12 16539 316 52 33 42.5 10.5 3555 10.5
1945 4 13 16540 317 52 36 44 12 3567 12
1945 4 14 16541 318 58 28 43 11 3578 11
1945 4 15 16542 319 57 27 42 10 3588 10
1945 4 16 16543 320 60 37 48.5 16.5 3604.5 16.5
1945 4 17 16544 321 72 24 48 16 3620.5 16
1945 4 18 16545 322 69 32 50.5 18.5 3639 18.5
1945 4 19 16546 323 88 35 61.5 29.5 3668.5 29.5
1945 4 20 16547 324 85 31 58 26 3694.5 26
1945 4 21 16548 325 88 39 63.5 31.5 3726 31.5
1945 4 22 16549 326 82 49 65.5 33.5 3759.5 33.5
1945 4 23 16550 327 72 36 54 22 3781.5 22
1945 4 24 16551 328 64 39 51.5 19.5 3801 19.5
1945 4 25 16552 329 65 37 51 19 3820 19
1945 4 26 16553 330 66 36 51 19 3839 19
1945 4 27 16554 331 73 31 52 20 3859 20
1945 4 28 16555 332 77 48 62.5 30.5 3889.5 30.5
1945 4 29 16556 333 79 47 63 31 3920.5 31
1945 4 30 16557 334 89 34 61.5 29.5 3950 29.5
1945 5 1 16558 335 87 42 64.5 32.5 3982.5 32.5
1945 5 2 16559 336 86 38 62 30 4012.5 30
1945 5 3 16560 337 85 49 67 35 4047.5 35
1945 5 4 16561 338 84 46 65 33 4080.5 33
1945 5 5 16562 339 82 48 65 33 4113.5 33
1945 5 6 16563 340 82 46 64 32 4145.5 32
1945 5 7 16564 341 85 48 66.5 34.5 4180 34.5
1945 5 8 16565 342 84 48 66 34 4214 34
1945 5 9 16566 343 86 49 67.5 35.5 4249.5 35.5
1945 5 10 16567 344 82 46 64 32 4281.5 32
1945 5 11 16568 345 85 40 62.5 30.5 4312 30.5
1945 5 12 16569 346 86 51 68.5 36.5 4348.5 36.5
1945 5 13 16570 347 87 48 67.5 35.5 4384 35.5
1945 5 14 16571 348 95 49 72 40 4424 40
1945 5 15 16572 349 78 35 56.5 24.5 4448.5 24.5
1945 5 16 16573 350 81 42 61.5 29.5 4478 29.5
1945 5 17 16574 351 92 46 69 37 4515 37
1945 5 18 16575 352 85 50 67.5 35.5 4550.5 35.5
1945 5 19 16576 353 93 34 63.5 31.5 4582 31.5
1945 5 20 16577 354 76 37 56.5 24.5 4606.5 24.5
1945 5 21 16578 355 85 50 67.5 35.5 4642 35.5
1945 5 22 16579 356 86 56 71 39 4681 39
1945 5 23 16580 357 86 52 69 37 4718 37
1945 5 24 16581 358 84 44 64 32 4750 32
1945 5 25 16582 359 82 49 65.5 33.5 4783.5 33.5
1945 5 26 16583 360 79 45 62 30 4813.5 30
1945 5 27 16584 361 84 38 61 29 4842.5 29
1945 5 28 16585 362 80 47 63.5 31.5 4874 31.5
1945 5 29 16586 363 85 52 68.5 36.5 4910.5 36.5 1945
1945 5 30 16587 364 82 48 65 33 4943.5 33 Avg (n ) % values
1945 5 31 16588 365 78 48 63 31 4974.5 31 51.1 260 71.2
1945 6 1 16589 1 82 42 62 30 30 30
1945 6 2 16590 2 79 49 64 32 62 32
1945 6 3 16591 3 88 54 71 39 101 39
1945 6 4 16592 4 83 52 67.5 35.5 136.5 35.5
1945 6 5 16593 5 81 48 64.5 32.5 169 32.5
1945 6 6 16594 6 82 39 60.5 28.5 197.5 28.5
1945 6 7 16595 7 80 50 65 33 230.5 33
1945 6 8 16596 8 79 49 64 32 262.5 32
1945 6 9 16597 9 82 39 60.5 28.5 291 28.5
1945 6 10 16598 10 66 49 57.5 25.5 316.5 25.5
1945 6 11 16599 11 78 45 61.5 29.5 346 29.5
1945 6 12 16600 12 89 48 68.5 36.5 382.5 36.5
1945 6 13 16601 13 90 50 70 38 420.5 38
1945 6 14 16602 14 95 50 72.5 40.5 461 40.5
1945 6 15 16603 15 90 45 67.5 35.5 496.5 35.5
1945 6 16 16604 16 90 71 80.5 48.5 545 48.5
1945 6 17 16605 17 84 72 78 46 591 46
1945 6 18 16606 18 90 70 80 48 639 48
1945 6 19 16607 19 93 48 70.5 38.5 677.5 38.5
1945 6 20 16608 20 95 50 72.5 40.5 718 40.5
1945 6 21 16609 21 97 51 74 42 760 42
1945 6 22 16610 22 98 60 79 47 807 47
1945 6 23 16611 23 97 57 77 45 852 45
1945 6 24 16612 24 96 48 72 40 892 40
1945 6 25 16613 25 96 45 70.5 38.5 930.5 38.5
1945 6 26 16614 26 95 50 72.5 40.5 971 40.5
1945 6 27 16615 27 105 52 78.5 46.5 1017.5 46.5
1945 6 28 16616 28 94 45 69.5 37.5 1055 37.5
1945 6 29 16617 29 100 44 72 40 1095 40
1945 6 30 16618 30 101 51 76 44 1139 44
1945 7 1 16619 31 89 ###M #####M 0 1139 missing
1945 7 2 16620 32 103 ###M #####M 0 1139 missing
1945 7 3 16621 33 96 ###M #####M 0 1139 missing
1945 7 4 16622 34 98 ###M #####M 0 1139 missing
1945 7 5 16623 35 98 ###M #####M 0 1139 missing
1945 7 6 16624 36 98 ###M #####M 0 1139 missing
1945 7 7 16625 37 100 ###M #####M 0 1139 missing
1945 7 8 16626 38 93 ###M #####M 0 1139 missing
1945 7 9 16627 39 85 ###M #####M 0 1139 missing
1945 7 10 16628 40 92 ###M #####M 0 1139 missing
1945 7 11 16629 41 95 ###M #####M 0 1139 missing
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1945 7 12 16630 42 95 ###M #####M 0 1139 missing
1945 7 13 16631 43 95 ###M #####M 0 1139 missing
1945 7 14 16632 44 98 ###M #####M 0 1139 missing
1945 7 15 16633 45 89 ###M #####M 0 1139 missing
1945 7 16 16634 46 97 ###M #####M 0 1139 missing
1945 7 17 16635 47 100 ###M #####M 0 1139 missing
1945 7 18 16636 48 98 ###M #####M 0 1139 missing
1945 7 19 16637 49 97 ###M #####M 0 1139 missing
1945 7 20 16638 50 99 ###M #####M 0 1139 missing
1945 7 21 16639 51 101 ###M #####M 0 1139 missing
1945 7 22 16640 52 101 ###M #####M 0 1139 missing
1945 7 23 16641 53 95 ###M #####M 0 1139 missing
1945 7 24 16642 54 95 ###M #####M 0 1139 missing
1945 7 25 16643 55 98 ###M #####M 0 1139 missing
1945 7 26 16644 56 98 ###M #####M 0 1139 missing
1945 7 27 16645 57 96 ###M #####M 0 1139 missing
1945 7 28 16646 58 103 ###M #####M 0 1139 missing
1945 7 29 16647 59 98 ###M #####M 0 1139 missing
1945 7 30 16648 60 90 ###M #####M 0 1139 missing
1945 7 31 16649 61 97 ###M #####M 0 1139 missing
1945 8 1 16650 62 89 ###M #####M 0 1139 missing
1945 8 2 16651 63 98 ###M #####M 0 1139 missing
1945 8 3 16652 64 97 ###M #####M 0 1139 missing
1945 8 4 16653 65 90 ###M #####M 0 1139 missing
1945 8 5 16654 66 96 ###M #####M 0 1139 missing
1945 8 6 16655 67 95 ###M #####M 0 1139 missing
1945 8 7 16656 68 89 ###M #####M 0 1139 missing
1945 8 8 16657 69 95 ###M #####M 0 1139 missing
1945 8 9 16658 70 92 ###M #####M 0 1139 missing
1945 8 10 16659 71 95 ###M #####M 0 1139 missing
1945 8 11 16660 72 90 ###M #####M 0 1139 missing
1945 8 12 16661 73 83 ###M #####M 0 1139 missing
1945 8 13 16662 74 92 ###M #####M 0 1139 missing
1945 8 14 16663 75 92 ###M #####M 0 1139 missing
1945 8 15 16664 76 93 ###M #####M 0 1139 missing
1945 8 16 16665 77 98 ###M #####M 0 1139 missing
1945 8 17 16666 78 95 ###M #####M 0 1139 missing
1945 8 18 16667 79 93 ###M #####M 0 1139 missing
1945 8 19 16668 80 93 ###M #####M 0 1139 missing
1945 8 20 16669 81 95 ###M #####M 0 1139 missing
1945 8 21 16670 82 92 ###M #####M 0 1139 missing
1945 8 22 16671 83 98 ###M #####M 0 1139 missing
1945 8 23 16672 84 99 ###M #####M 0 1139 missing
1945 8 24 16673 85 93 ###M #####M 0 1139 missing
1945 8 25 16674 86 92 ###M #####M 0 1139 missing
1945 8 26 16675 87 95 ###M #####M 0 1139 missing
1945 8 27 16676 88 95 ###M #####M 0 1139 missing
1945 8 28 16677 89 95 ###M #####M 0 1139 missing
1945 8 29 16678 90 96 ###M #####M 0 1139 missing
1945 8 30 16679 91 98 ###M #####M 0 1139 missing
1945 8 31 16680 92 101 ###M #####M 0 1139 missing
1945 9 1 16681 93 ###M ###M #####M 0 1139 missing
1945 9 2 16682 94 ###M ###M #####M 0 1139 missing
1945 9 3 16683 95 ###M ###M #####M 0 1139 missing
1945 9 4 16684 96 ###M ###M #####M 0 1139 missing
1945 9 5 16685 97 ###M ###M #####M 0 1139 missing
1945 9 6 16686 98 ###M ###M #####M 0 1139 missing
1945 9 7 16687 99 ###M ###M #####M 0 1139 missing
1945 9 8 16688 100 ###M ###M #####M 0 1139 missing
1945 9 9 16689 101 ###M ###M #####M 0 1139 missing
1945 9 10 16690 102 ###M ###M #####M 0 1139 missing
1945 9 11 16691 103 ###M ###M #####M 0 1139 missing
1945 9 12 16692 104 ###M ###M #####M 0 1139 missing
1945 9 13 16693 105 ###M ###M #####M 0 1139 missing
1945 9 14 16694 106 ###M ###M #####M 0 1139 missing
1945 9 15 16695 107 ###M ###M #####M 0 1139 missing
1945 9 16 16696 108 ###M ###M #####M 0 1139 missing
1945 9 17 16697 109 ###M ###M #####M 0 1139 missing
1945 9 18 16698 110 ###M ###M #####M 0 1139 missing
1945 9 19 16699 111 ###M ###M #####M 0 1139 missing
1945 9 20 16700 112 ###M ###M #####M 0 1139 missing
1945 9 21 16701 113 ###M ###M #####M 0 1139 missing
1945 9 22 16702 114 ###M ###M #####M 0 1139 missing
1945 9 23 16703 115 ###M ###M #####M 0 1139 missing
1945 9 24 16704 116 ###M ###M #####M 0 1139 missing
1945 9 25 16705 117 ###M ###M #####M 0 1139 missing
1945 9 26 16706 118 ###M ###M #####M 0 1139 missing
1945 9 27 16707 119 ###M ###M #####M 0 1139 missing
1945 9 28 16708 120 ###M ###M #####M 0 1139 missing
1945 9 29 16709 121 ###M ###M #####M 0 1139 missing
1945 9 30 16710 122 ###M ###M #####M 0 1139 missing
1945 10 1 16711 123 ###M ###M #####M 0 1139 missing
1945 10 2 16712 124 ###M ###M #####M 0 1139 missing
1945 10 3 16713 125 ###M ###M #####M 0 1139 missing
1945 10 4 16714 126 ###M ###M #####M 0 1139 missing
1945 10 5 16715 127 ###M ###M #####M 0 1139 missing
1945 10 6 16716 128 ###M ###M #####M 0 1139 missing
1945 10 7 16717 129 ###M ###M #####M 0 1139 missing
1945 10 8 16718 130 ###M ###M #####M 0 1139 missing
1945 10 9 16719 131 ###M ###M #####M 0 1139 missing
1945 10 10 16720 132 ###M ###M #####M 0 1139 missing
1945 10 11 16721 133 ###M ###M #####M 0 1139 missing
1945 10 12 16722 134 ###M ###M #####M 0 1139 missing
1945 10 13 16723 135 ###M ###M #####M 0 1139 missing
1945 10 14 16724 136 ###M ###M #####M 0 1139 missing
1945 10 15 16725 137 ###M ###M #####M 0 1139 missing
1945 10 16 16726 138 ###M ###M #####M 0 1139 missing
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1945 10 17 16727 139 ###M ###M #####M 0 1139 missing
1945 10 18 16728 140 ###M ###M #####M 0 1139 missing
1945 10 19 16729 141 ###M ###M #####M 0 1139 missing
1945 10 20 16730 142 ###M ###M #####M 0 1139 missing
1945 10 21 16731 143 ###M ###M #####M 0 1139 missing
1945 10 22 16732 144 ###M ###M #####M 0 1139 missing
1945 10 23 16733 145 ###M ###M #####M 0 1139 missing
1945 10 24 16734 146 ###M ###M #####M 0 1139 missing
1945 10 25 16735 147 ###M ###M #####M 0 1139 missing
1945 10 26 16736 148 ###M ###M #####M 0 1139 missing
1945 10 27 16737 149 ###M ###M #####M 0 1139 missing
1945 10 28 16738 150 ###M ###M #####M 0 1139 missing
1945 10 29 16739 151 ###M ###M #####M 0 1139 missing
1945 10 30 16740 152 ###M ###M #####M 0 1139 missing
1945 10 31 16741 153 ###M ###M #####M 0 1139 missing
1945 12 1 16772 184 52 ###M #####M 0 1139 missing
1945 12 2 16773 185 49 ###M #####M 0 1139 missing
1945 12 3 16774 186 45 ###M #####M 0 1139 missing
1945 12 4 16775 187 39 ###M #####M 0 1139 missing
1945 12 5 16776 188 47 ###M #####M 0 1139 missing
1945 12 6 16777 189 50 ###M #####M 0 1139 missing
1945 12 7 16778 190 57 ###M #####M 0 1139 missing
1945 12 8 16779 191 45 ###M #####M 0 1139 missing
1945 12 9 16780 192 39 ###M #####M 0 1139 missing
1945 12 10 16781 193 31 ###M #####M 0 1139 missing
1945 12 11 16782 194 31 ###M #####M 0 1139 missing
1945 12 12 16783 195 29 ###M #####M 0 1139 missing
1945 12 13 16784 196 30 -1 14.5 -17.5 1121.5 -17.5
1945 12 14 16785 197 26 -5 10.5 -21.5 1100 -21.5
1945 12 15 16786 198 29 0 14.5 -17.5 1082.5 -17.5
1945 12 16 16787 199 34 -5 14.5 -17.5 1065 -17.5
1945 12 17 16788 200 37 11 24 -8 1057 -8
1945 12 18 16789 201 30 2 16 -16 1041 -16
1945 12 19 16790 202 29 5 17 -15 1026 -15
1945 12 20 16791 203 30 5 17.5 -14.5 1011.5 -14.5
1945 12 21 16792 204 32 28 30 -2 1009.5 -2
1945 12 22 16793 205 34 21 27.5 -4.5 1005 -4.5
1945 12 23 16794 206 32 25 28.5 -3.5 1001.5 -3.5
1945 12 24 16795 207 36 22 29 -3 998.5 -3
1945 12 25 16796 208 36 22 29 -3 995.5 -3
1945 12 26 16797 209 32 12 22 -10 985.5 -10
1945 12 27 16798 210 31 22 26.5 -5.5 980 -5.5
1945 12 28 16799 211 35 13 24 -8 972 -8
1945 12 29 16800 212 32 10 21 -11 961 -11
1945 12 30 16801 213 30 8 19 -13 948 -13
1945 12 31 16802 214 34 15 24.5 -7.5 940.5 -7.5
1946 1 1 16803 215 ###M ###M #####M 0 940.5 missing
1946 1 2 16804 216 ###M ###M #####M 0 940.5 missing
1946 1 3 16805 217 ###M ###M #####M 0 940.5 missing
1946 1 4 16806 218 ###M ###M #####M 0 940.5 missing
1946 1 5 16807 219 ###M ###M #####M 0 940.5 missing
1946 1 6 16808 220 ###M ###M #####M 0 940.5 missing
1946 1 7 16809 221 ###M ###M #####M 0 940.5 missing
1946 1 8 16810 222 ###M ###M #####M 0 940.5 missing
1946 1 9 16811 223 ###M ###M #####M 0 940.5 missing
1946 1 10 16812 224 ###M ###M #####M 0 940.5 missing
1946 1 11 16813 225 ###M ###M #####M 0 940.5 missing
1946 1 12 16814 226 ###M ###M #####M 0 940.5 missing
1946 1 13 16815 227 33 -2 15.5 -16.5 924 -16.5
1946 1 14 16816 228 34 -2 16 -16 908 -16
1946 1 15 16817 229 35 -1 17 -15 893 -15
1946 1 16 16818 230 38 -1 18.5 -13.5 879.5 -13.5
1946 1 17 16819 231 35 -1 17 -15 864.5 -15
1946 1 18 16820 232 40 16 28 -4 860.5 -4
1946 1 19 16821 233 41 11 26 -6 854.5 -6
1946 1 20 16822 234 40 11 25.5 -6.5 848 -6.5
1946 1 21 16823 235 39 2 20.5 -11.5 836.5 -11.5
1946 1 22 16824 236 31 6 18.5 -13.5 823 -13.5
1946 1 23 16825 237 42 9 25.5 -6.5 816.5 -6.5
1946 1 24 16826 238 39 13 26 -6 810.5 -6
1946 1 25 16827 239 58 15 36.5 4.5 815 4.5
1946 1 26 16828 240 36 13 24.5 -7.5 807.5 -7.5
1946 1 27 16829 241 35 6 20.5 -11.5 796 -11.5
1946 1 28 16830 242 33 7 20 -12 784 -12
1946 1 29 16831 243 40 3 21.5 -10.5 773.5 -10.5
1946 1 30 16832 244 34 6 20 -12 761.5 -12
1946 1 31 16833 245 37 6 21.5 -10.5 751 -10.5
1946 2 1 16834 246 39 7 23 -9 742 -9
1946 2 2 16835 247 38 8 23 -9 733 -9
1946 2 3 16836 248 54 12 33 1 734 1
1946 2 4 16837 249 48 33 40.5 8.5 742.5 8.5
1946 2 5 16838 250 41 18 29.5 -2.5 740 -2.5
1946 2 6 16839 251 36 8 22 -10 730 -10
1946 2 7 16840 252 44 3 23.5 -8.5 721.5 -8.5
1946 2 8 16841 253 39 16 27.5 -4.5 717 -4.5
1946 2 9 16842 254 37 11 24 -8 709 -8
1946 2 10 16843 255 45 16 30.5 -1.5 707.5 -1.5
1946 2 11 16844 256 43 24 33.5 1.5 709 1.5
1946 2 12 16845 257 46 28 37 5 714 5
1946 2 13 16846 258 45 16 30.5 -1.5 712.5 -1.5
1946 2 14 16847 259 43 14 28.5 -3.5 709 -3.5
1946 2 15 16848 260 44 12 28 -4 705 -4
1946 2 16 16849 261 44 16 30 -2 703 -2
1946 2 17 16850 262 59 17 38 6 709 6
1946 2 18 16851 263 59 3 31 -1 708 -1
1946 2 19 16852 264 54 6 30 -2 706 -2
1946 2 20 16853 265 52 3 27.5 -4.5 701.5 -4.5
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1946 2 21 16854 266 57 20 38.5 6.5 708 6.5
1946 2 22 16855 267 62 13 37.5 5.5 713.5 5.5
1946 2 23 16856 268 61 10 35.5 3.5 717 3.5
1946 2 24 16857 269 62 15 38.5 6.5 723.5 6.5
1946 2 25 16858 270 59 20 39.5 7.5 731 7.5
1946 2 26 16859 271 53 19 36 4 735 4
1946 2 27 16860 272 55 19 37 5 740 5
1946 2 28 16861 273 60 21 40.5 8.5 748.5 8.5
1946 3 1 16862 274 57 19 38 6 754.5 6
1946 3 2 16863 275 59 18 38.5 6.5 761 6.5
1946 3 3 16864 276 57 40 48.5 16.5 777.5 16.5
1946 3 4 16865 277 46 33 39.5 7.5 785 7.5
1946 3 5 16866 278 55 27 41 9 794 9
1946 3 6 16867 279 58 23 40.5 8.5 802.5 8.5
1946 3 7 16868 280 55 25 40 8 810.5 8
1946 3 8 16869 281 55 17 36 4 814.5 4
1946 3 9 16870 282 60 19 39.5 7.5 822 7.5
1946 3 10 16871 283 65 19 42 10 832 10
1946 3 11 16872 284 64 36 50 18 850 18
1946 3 12 16873 285 63 24 43.5 11.5 861.5 11.5
1946 3 13 16874 286 64 13 38.5 6.5 868 6.5
1946 3 14 16875 287 52 40 46 14 882 14
1946 3 15 16876 288 59 24 41.5 9.5 891.5 9.5
1946 3 16 16877 289 52 38 45 13 904.5 13
1946 3 17 16878 290 54 21 37.5 5.5 910 5.5
1946 3 18 16879 291 64 18 41 9 919 9
1946 3 19 16880 292 61 24 42.5 10.5 929.5 10.5
1946 3 20 16881 293 56 29 42.5 10.5 940 10.5
1946 3 21 16882 294 49 31 40 8 948 8
1946 3 22 16883 295 56 27 41.5 9.5 957.5 9.5
1946 3 23 16884 296 63 26 44.5 12.5 970 12.5
1946 3 24 16885 297 64 40 52 20 990 20
1946 3 25 16886 298 56 32 44 12 1002 12
1946 3 26 16887 299 65 22 43.5 11.5 1013.5 11.5
1946 3 27 16888 300 71 31 51 19 1032.5 19
1946 3 28 16889 301 71 38 54.5 22.5 1055 22.5
1946 3 29 16890 302 64 41 52.5 20.5 1075.5 20.5
1946 3 30 16891 303 73 38 55.5 23.5 1099 23.5
1946 3 31 16892 304 73 50 61.5 29.5 1128.5 29.5
1946 4 1 16893 305 61 52 56.5 24.5 1153 24.5
1946 4 2 16894 306 45 38 41.5 9.5 1162.5 9.5
1946 4 3 16895 307 56 31 43.5 11.5 1174 11.5
1946 4 4 16896 308 57 32 44.5 12.5 1186.5 12.5
1946 4 5 16897 309 70 45 57.5 25.5 1212 25.5
1946 4 6 16898 310 65 49 57 25 1237 25
1946 4 7 16899 311 64 49 56.5 24.5 1261.5 24.5
1946 4 8 16900 312 60 45 52.5 20.5 1282 20.5
1946 4 9 16901 313 65 37 51 19 1301 19
1946 4 10 16902 314 61 37 49 17 1318 17
1946 4 11 16903 315 71 34 52.5 20.5 1338.5 20.5
1946 4 12 16904 316 74 36 55 23 1361.5 23
1946 4 13 16905 317 79 45 62 30 1391.5 30
1946 4 14 16906 318 77 48 62.5 30.5 1422 30.5
1946 4 15 16907 319 74 42 58 26 1448 26
1946 4 16 16908 320 79 43 61 29 1477 29
1946 4 17 16909 321 84 44 64 32 1509 32
1946 4 18 16910 322 85 49 67 35 1544 35
1946 4 19 16911 323 85 47 66 34 1578 34
1946 4 20 16912 324 82 48 65 33 1611 33
1946 4 21 16913 325 83 45 64 32 1643 32
1946 4 22 16914 326 76 42 59 27 1670 27
1946 4 23 16915 327 80 43 61.5 29.5 1699.5 29.5
1946 4 24 16916 328 83 42 62.5 30.5 1730 30.5
1946 4 25 16917 329 86 45 65.5 33.5 1763.5 33.5
1946 4 26 16918 330 83 49 66 34 1797.5 34
1946 4 27 16919 331 78 52 65 33 1830.5 33
1946 4 28 16920 332 73 50 61.5 29.5 1860 29.5
1946 4 29 16921 333 78 53 65.5 33.5 1893.5 33.5
1946 4 30 16922 334 68 47 57.5 25.5 1919 25.5
1946 5 1 16923 335 63 33 48 16 1935 16
1946 5 2 16924 336 70 41 55.5 23.5 1958.5 23.5
1946 5 3 16925 337 76 44 60 28 1986.5 28
1946 5 4 16926 338 82 44 63 31 2017.5 31
1946 5 5 16927 339 88 46 67 35 2052.5 35
1946 5 6 16928 340 83 45 64 32 2084.5 32
1946 5 7 16929 341 86 52 69 37 2121.5 37
1946 5 8 16930 342 84 59 71.5 39.5 2161 39.5
1946 5 9 16931 343 82 52 67 35 2196 35
1946 5 10 16932 344 72 54 63 31 2227 31
1946 5 11 16933 345 47 36 41.5 9.5 2236.5 9.5
1946 5 12 16934 346 68 41 54.5 22.5 2259 22.5
1946 5 13 16935 347 77 41 59 27 2286 27
1946 5 14 16936 348 74 49 61.5 29.5 2315.5 29.5
1946 5 15 16937 349 80 39 59.5 27.5 2343 27.5
1946 5 16 16938 350 79 50 64.5 32.5 2375.5 32.5
1946 5 17 16939 351 81 51 66 34 2409.5 34
1946 5 18 16940 352 83 57 70 38 2447.5 38
1946 5 19 16941 353 82 50 66 34 2481.5 34
1946 5 20 16942 354 76 48 62 30 2511.5 30
1946 5 21 16943 355 84 50 67 35 2546.5 35
1946 5 22 16944 356 77 56 66.5 34.5 2581 34.5
1946 5 23 16945 357 68 49 58.5 26.5 2607.5 26.5
1946 5 24 16946 358 75 42 58.5 26.5 2634 26.5
1946 5 25 16947 359 80 46 63 31 2665 31
1946 5 26 16948 360 82 60 71 39 2704 39
1946 5 27 16949 361 68 37 52.5 20.5 2724.5 20.5
1946 5 28 16950 362 68 43 55.5 23.5 2748 23.5
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1946 5 29 16951 363 66 39 52.5 20.5 2768.5 20.5 1946
1946 5 30 16952 364 72 43 57.5 25.5 2794 25.5 Avg (n ) % values
1946 5 31 16953 365 75 40 57.5 25.5 2819.5 25.5 47.0 188 51.5
1946 6 1 16954 1 81 50 65.5 33.5 33.5 33.5
1946 6 2 16955 2 87 56 71.5 39.5 73 39.5
1946 6 3 16956 3 96 43 69.5 37.5 110.5 37.5
1946 6 4 16957 4 98 50 74 42 152.5 42
1946 6 5 16958 5 98 ###M #####M 0 152.5 missing
1946 6 6 16959 6 95 59 77 45 197.5 45
1946 6 7 16960 7 93 50 71.5 39.5 237 39.5
1946 6 8 16961 8 94 53 73.5 41.5 278.5 41.5
1946 6 9 16962 9 94 61 77.5 45.5 324 45.5
1946 6 10 16963 10 91 63 77 45 369 45
1946 6 11 16964 11 91 57 74 42 411 42
1946 6 12 16965 12 87 52 69.5 37.5 448.5 37.5
1946 6 13 16966 13 95 47 71 39 487.5 39
1946 6 14 16967 14 97 60 78.5 46.5 534 46.5
1946 6 15 16968 15 96 63 79.5 47.5 581.5 47.5
1946 6 16 16969 16 93 59 76 44 625.5 44
1946 6 17 16970 17 94 72 83 51 676.5 51
1946 6 18 16971 18 81 54 67.5 35.5 712 35.5
1946 6 19 16972 19 78 52 65 33 745 33
1946 6 20 16973 20 86 57 71.5 39.5 784.5 39.5
1946 6 21 16974 21 95 55 75 43 827.5 43
1946 6 22 16975 22 94 58 76 44 871.5 44
1946 6 23 16976 23 88 61 74.5 42.5 914 42.5
1946 6 24 16977 24 88 59 73.5 41.5 955.5 41.5
1946 6 25 16978 25 94 52 73 41 996.5 41
1946 6 26 16979 26 95 ###M #####M 0 996.5 missing
1946 6 27 16980 27 94 ###M #####M 0 996.5 missing
1946 6 28 16981 28 95 57 76 44 1040.5 44
1946 6 29 16982 29 96 ###M #####M 0 1040.5 missing
1946 6 30 16983 30 96 60 78 46 1086.5 46
1946 7 1 16984 31 99 61 80 48 1134.5 48
1946 7 2 16985 32 96 ###M #####M 0 1134.5 missing
1946 7 3 16986 33 96 ###M #####M 0 1134.5 missing
1946 7 4 16987 34 ###M ###M #####M 0 1134.5 missing
1946 7 5 16988 35 90 ###M #####M 0 1134.5 missing
1946 7 6 16989 36 89 ###M #####M 0 1134.5 missing
1946 7 7 16990 37 94 ###M #####M 0 1134.5 missing
1946 7 8 16991 38 96 ###M #####M 0 1134.5 missing
1946 7 9 16992 39 99 ###M #####M 0 1134.5 missing
1946 7 10 16993 40 97 ###M #####M 0 1134.5 missing
1946 7 11 16994 41 94 ###M #####M 0 1134.5 missing
1946 7 12 16995 42 94 ###M #####M 0 1134.5 missing
1946 7 13 16996 43 92 ###M #####M 0 1134.5 missing
1946 7 14 16997 44 98 ###M #####M 0 1134.5 missing
1946 7 15 16998 45 98 ###M #####M 0 1134.5 missing
1946 7 16 16999 46 101 ###M #####M 0 1134.5 missing
1946 7 17 17000 47 97 ###M #####M 0 1134.5 missing
1946 7 18 17001 48 99 ###M #####M 0 1134.5 missing
1946 7 19 17002 49 ###M ###M #####M 0 1134.5 missing
1946 7 20 17003 50 ###M ###M #####M 0 1134.5 missing
1946 7 21 17004 51 93 ###M #####M 0 1134.5 missing
1946 7 22 17005 52 96 ###M #####M 0 1134.5 missing
1946 7 23 17006 53 97 ###M #####M 0 1134.5 missing
1946 7 24 17007 54 98 66 82 50 1184.5 50
1946 7 25 17008 55 99 66 82.5 50.5 1235 50.5
1946 7 26 17009 56 99 ###M #####M 0 1235 missing
1946 7 27 17010 57 101 ###M #####M 0 1235 missing
1946 7 28 17011 58 98 72 85 53 1288 53
1946 7 29 17012 59 96 ###M #####M 0 1288 missing
1946 7 30 17013 60 95 ###M #####M 0 1288 missing
1946 7 31 17014 61 99 73 86 54 1342 54
1946 8 1 17015 62 101 68 84.5 52.5 1394.5 52.5
1946 8 2 17016 63 101 ###M #####M 0 1394.5 missing
1946 8 3 17017 64 103 ###M #####M 0 1394.5 missing
1946 8 4 17018 65 101 63 82 50 1444.5 50
1946 8 5 17019 66 99 ###M #####M 0 1444.5 missing
1946 8 6 17020 67 95 ###M #####M 0 1444.5 missing
1946 8 7 17021 68 99 66 82.5 50.5 1495 50.5
1946 8 8 17022 69 101 66 83.5 51.5 1546.5 51.5
1946 8 9 17023 70 100 62 81 49 1595.5 49
1946 8 10 17024 71 98 74 86 54 1649.5 54
1946 8 11 17025 72 89 64 76.5 44.5 1694 44.5
1946 8 12 17026 73 83 63 73 41 1735 41
1946 8 13 17027 74 89 62 75.5 43.5 1778.5 43.5
1946 8 14 17028 75 92 62 77 45 1823.5 45
1946 8 15 17029 76 84 66 75 43 1866.5 43
1946 8 16 17030 77 86 60 73 41 1907.5 41
1946 8 17 17031 78 94 60 77 45 1952.5 45
1946 8 18 17032 79 95 66 80.5 48.5 2001 48.5
1946 8 19 17033 80 95 64 79.5 47.5 2048.5 47.5
1946 8 20 17034 81 98 66 82 50 2098.5 50
1946 8 21 17035 82 90 66 78 46 2144.5 46
1946 8 22 17036 83 88 64 76 44 2188.5 44
1946 8 23 17037 84 90 67 78.5 46.5 2235 46.5
1946 8 24 17038 85 88 59 73.5 41.5 2276.5 41.5
1946 8 25 17039 86 91 64 77.5 45.5 2322 45.5
1946 8 26 17040 87 94 62 78 46 2368 46
1946 8 27 17041 88 94 64 79 47 2415 47
1946 8 28 17042 89 92 56 74 42 2457 42
1946 8 29 17043 90 94 57 75.5 43.5 2500.5 43.5
1946 8 30 17044 91 89 64 76.5 44.5 2545 44.5
1946 8 31 17045 92 90 56 73 41 2586 41
1946 9 1 17046 93 91 57 74 42 2628 42
1946 9 2 17047 94 92 58 75 43 2671 43
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1946 9 3 17048 95 95 55 75 43 2714 43
1946 9 4 17049 96 95 61 78 46 2760 46
1946 9 5 17050 97 95 63 79 47 2807 47
1946 9 6 17051 98 96 54 75 43 2850 43
1946 9 7 17052 99 92 56 74 42 2892 42
1946 9 8 17053 100 88 51 69.5 37.5 2929.5 37.5
1946 9 9 17054 101 91 48 69.5 37.5 2967 37.5
1946 9 10 17055 102 90 48 69 37 3004 37
1946 9 11 17056 103 88 62 75 43 3047 43
1946 9 12 17057 104 89 58 73.5 41.5 3088.5 41.5
1946 9 13 17058 105 92 62 77 45 3133.5 45
1946 9 14 17059 106 88 56 72 40 3173.5 40
1946 9 15 17060 107 88 64 76 44 3217.5 44
1946 9 16 17061 108 88 70 79 47 3264.5 47
1946 9 17 17062 109 86 56 71 39 3303.5 39
1946 9 18 17063 110 78 52 65 33 3336.5 33
1946 9 19 17064 111 74 39 56.5 24.5 3361 24.5
1946 9 20 17065 112 80 34 57 25 3386 25
1946 9 21 17066 113 87 41 64 32 3418 32
1946 9 22 17067 114 84 52 68 36 3454 36
1946 9 23 17068 115 73 36 54.5 22.5 3476.5 22.5
1946 9 24 17069 116 80 34 57 25 3501.5 25
1946 9 25 17070 117 85 38 61.5 29.5 3531 29.5
1946 9 26 17071 118 90 47 68.5 36.5 3567.5 36.5
1946 9 27 17072 119 90 48 69 37 3604.5 37
1946 9 28 17073 120 87 44 65.5 33.5 3638 33.5
1946 9 29 17074 121 85 44 64.5 32.5 3670.5 32.5
1946 9 30 17075 122 86 60 73 41 3711.5 41
1946 10 1 17076 123 76 56 66 34 3745.5 34
1946 10 2 17077 124 75 59 67 35 3780.5 35
1946 10 3 17078 125 71 42 56.5 24.5 3805 24.5
1946 10 4 17079 126 67 36 51.5 19.5 3824.5 19.5
1946 10 5 17080 127 58 42 50 18 3842.5 18
1946 10 6 17081 128 57 40 48.5 16.5 3859 16.5
1946 10 7 17082 129 59 42 50.5 18.5 3877.5 18.5
1946 10 8 17083 130 58 44 51 19 3896.5 19
1946 10 9 17084 131 66 36 51 19 3915.5 19
1946 10 10 17085 132 62 42 52 20 3935.5 20
1946 10 11 17086 133 55 28 41.5 9.5 3945 9.5
1946 10 12 17087 134 65 31 48 16 3961 16
1946 10 13 17088 135 67 33 50 18 3979 18
1946 10 14 17089 136 74 32 53 21 4000 21
1946 10 15 17090 137 74 32 53 21 4021 21
1946 10 16 17091 138 73 51 62 30 4051 30
1946 10 17 17092 139 63 38 50.5 18.5 4069.5 18.5
1946 10 18 17093 140 61 43 52 20 4089.5 20
1946 10 19 17094 141 61 27 44 12 4101.5 12
1946 10 20 17095 142 65 31 48 16 4117.5 16
1946 10 21 17096 143 68 31 49.5 17.5 4135 17.5
1946 10 22 17097 144 73 31 52 20 4155 20
1946 10 23 17098 145 70 36 53 21 4176 21
1946 10 24 17099 146 65 36 50.5 18.5 4194.5 18.5
1946 10 25 17100 147 70 33 51.5 19.5 4214 19.5
1946 10 26 17101 148 70 32 51 19 4233 19
1946 10 27 17102 149 69 55 62 30 4263 30
1946 10 28 17103 150 68 52 60 28 4291 28
1946 10 29 17104 151 63 41 52 20 4311 20
1946 10 30 17105 152 55 27 41 9 4320 9
1946 10 31 17106 153 56 27 41.5 9.5 4329.5 9.5
1946 11 1 17107 154 58 24 41 9 4338.5 9
1946 11 2 17108 155 52 32 42 10 4348.5 10
1946 11 3 17109 156 51 26 38.5 6.5 4355 6.5
1946 11 4 17110 157 53 35 44 12 4367 12
1946 11 5 17111 158 50 30 40 8 4375 8
1946 11 6 17112 159 57 27 42 10 4385 10
1946 11 7 17113 160 51 31 41 9 4394 9
1946 11 8 17114 161 39 36 37.5 5.5 4399.5 5.5
1946 11 9 17115 162 43 34 38.5 6.5 4406 6.5
1946 11 10 17116 163 40 26 33 1 4407 1
1946 11 11 17117 164 38 31 34.5 2.5 4409.5 2.5
1946 11 12 17118 165 39 27 33 1 4410.5 1
1946 11 13 17119 166 46 34 40 8 4418.5 8
1946 11 14 17120 167 52 35 43.5 11.5 4430 11.5
1946 11 15 17121 168 52 31 41.5 9.5 4439.5 9.5
1946 11 16 17122 169 50 24 37 5 4444.5 5
1946 11 17 17123 170 50 25 37.5 5.5 4450 5.5
1946 11 18 17124 171 50 24 37 5 4455 5
1946 11 19 17125 172 50 26 38 6 4461 6
1946 11 20 17126 173 57 38 47.5 15.5 4476.5 15.5
1946 11 21 17127 174 48 32 40 8 4484.5 8
1946 11 22 17128 175 51 26 38.5 6.5 4491 6.5
1946 11 23 17129 176 55 30 42.5 10.5 4501.5 10.5
1946 11 24 17130 177 46 36 41 9 4510.5 9
1946 11 25 17131 178 44 24 34 2 4512.5 2
1946 11 26 17132 179 47 25 36 4 4516.5 4
1946 11 27 17133 180 50 24 37 5 4521.5 5
1946 11 28 17134 181 53 23 38 6 4527.5 6
1946 11 29 17135 182 55 25 40 8 4535.5 8
1946 11 30 17136 183 53 24 38.5 6.5 4542 6.5
1946 12 1 17137 184 47 25 36 4 4546 4
1946 12 2 17138 185 54 24 39 7 4553 7
1946 12 3 17139 186 52 24 38 6 4559 6
1946 12 4 17140 187 46 29 37.5 5.5 4564.5 5.5
1946 12 5 17141 188 45 29 37 5 4569.5 5
1946 12 6 17142 189 42 29 35.5 3.5 4573 3.5
1946 12 7 17143 190 49 33 41 9 4582 9
1946 12 8 17144 191 44 24 34 2 4584 2
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1946 12 9 17145 192 45 24 34.5 2.5 4586.5 2.5
1946 12 10 17146 193 44 22 33 1 4587.5 1
1946 12 11 17147 194 45 23 34 2 4589.5 2
1946 12 12 17148 195 ###M 23 #####M 0 4589.5 missing
1946 12 13 17149 196 ###M 24 #####M 0 4589.5 missing
1946 12 14 17150 197 ###M 24 #####M 0 4589.5 missing
1946 12 15 17151 198 ###M 23 #####M 0 4589.5 missing
1946 12 16 17152 199 ###M 22 #####M 0 4589.5 missing
1946 12 17 17153 200 ###M 20 #####M 0 4589.5 missing
1946 12 18 17154 201 ###M 16 #####M 0 4589.5 missing
1946 12 19 17155 202 48 16 32 0 4589.5 0
1946 12 20 17156 203 47 20 33.5 1.5 4591 1.5
1946 12 21 17157 204 42 19 30.5 -1.5 4589.5 -1.5
1946 12 22 17158 205 38 18 28 -4 4585.5 -4
1946 12 23 17159 206 39 23 31 -1 4584.5 -1
1946 12 24 17160 207 47 27 37 5 4589.5 5
1946 12 25 17161 208 44 32 38 6 4595.5 6
1946 12 26 17162 209 43 30 36.5 4.5 4600 4.5
1946 12 27 17163 210 51 30 40.5 8.5 4608.5 8.5
1946 12 28 17164 211 38 29 33.5 1.5 4610 1.5
1946 12 29 17165 212 36 15 25.5 -6.5 4603.5 -6.5
1946 12 30 17166 213 33 11 22 -10 4593.5 -10
1946 12 31 17167 214 31 7 19 -13 4580.5 -13
1947 1 1 17168 215 30 10 20 -12 4568.5 -12
1947 1 2 17169 216 35 14 24.5 -7.5 4561 -7.5
1947 1 3 17170 217 33 5 19 -13 4548 -13
1947 1 4 17171 218 37 7 22 -10 4538 -10
1947 1 5 17172 219 41 10 25.5 -6.5 4531.5 -6.5
1947 1 6 17173 220 40 20 30 -2 4529.5 -2
1947 1 7 17174 221 44 11 27.5 -4.5 4525 -4.5
1947 1 8 17175 222 44 11 27.5 -4.5 4520.5 -4.5
1947 1 9 17176 223 44 10 27 -5 4515.5 -5
1947 1 10 17177 224 38 8 23 -9 4506.5 -9
1947 1 11 17178 225 39 10 24.5 -7.5 4499 -7.5
1947 1 12 17179 226 42 9 25.5 -6.5 4492.5 -6.5
1947 1 13 17180 227 34 21 27.5 -4.5 4488 -4.5
1947 1 14 17181 228 40 7 23.5 -8.5 4479.5 -8.5
1947 1 15 17182 229 35 13 24 -8 4471.5 -8
1947 1 16 17183 230 31 1 16 -16 4455.5 -16
1947 1 17 17184 231 37 2 19.5 -12.5 4443 -12.5
1947 1 18 17185 232 43 6 24.5 -7.5 4435.5 -7.5
1947 1 19 17186 233 37 6 21.5 -10.5 4425 -10.5
1947 1 20 17187 234 50 17 33.5 1.5 4426.5 1.5
1947 1 21 17188 235 45 11 28 -4 4422.5 -4
1947 1 22 17189 236 48 9 28.5 -3.5 4419 -3.5
1947 1 23 17190 237 46 9 27.5 -4.5 4414.5 -4.5
1947 1 24 17191 238 47 13 30 -2 4412.5 -2
1947 1 25 17192 239 54 15 34.5 2.5 4415 2.5
1947 1 26 17193 240 55 18 36.5 4.5 4419.5 4.5
1947 1 27 17194 241 55 12 33.5 1.5 4421 1.5
1947 1 28 17195 242 54 22 38 6 4427 6
1947 1 29 17196 243 42 26 34 2 4429 2
1947 1 30 17197 244 40 13 26.5 -5.5 4423.5 -5.5
1947 1 31 17198 245 44 21 32.5 0.5 4424 0.5
1947 2 1 17199 246 42 13 27.5 -4.5 4419.5 -4.5
1947 2 2 17200 247 44 12 28 -4 4415.5 -4
1947 2 3 17201 248 54 12 33 1 4416.5 1
1947 2 4 17202 249 57 20 38.5 6.5 4423 6.5
1947 2 5 17203 250 56 16 36 4 4427 4
1947 2 6 17204 251 59 17 38 6 4433 6
1947 2 7 17205 252 54 17 35.5 3.5 4436.5 3.5
1947 2 8 17206 253 49 22 35.5 3.5 4440 3.5
1947 2 9 17207 254 41 22 31.5 -0.5 4439.5 -0.5
1947 2 10 17208 255 47 21 34 2 4441.5 2
1947 2 11 17209 256 54 21 37.5 5.5 4447 5.5
1947 2 12 17210 257 42 20 31 -1 4446 -1
1947 2 13 17211 258 56 23 39.5 7.5 4453.5 7.5
1947 2 14 17212 259 58 19 38.5 6.5 4460 6.5
1947 2 15 17213 260 57 17 37 5 4465 5
1947 2 16 17214 261 51 26 38.5 6.5 4471.5 6.5
1947 2 17 17215 262 58 24 41 9 4480.5 9
1947 2 18 17216 263 54 21 37.5 5.5 4486 5.5
1947 2 19 17217 264 56 18 37 5 4491 5
1947 2 20 17218 265 52 19 35.5 3.5 4494.5 3.5
1947 2 21 17219 266 54 14 34 2 4496.5 2
1947 2 22 17220 267 58 21 39.5 7.5 4504 7.5
1947 2 23 17221 268 57 22 39.5 7.5 4511.5 7.5
1947 2 24 17222 269 60 24 42 10 4521.5 10
1947 2 25 17223 270 52 18 35 3 4524.5 3
1947 2 26 17224 271 57 25 41 9 4533.5 9
1947 2 27 17225 272 55 30 42.5 10.5 4544 10.5
1947 2 28 17226 273 47 30 38.5 6.5 4550.5 6.5
1947 3 1 17227 274 52 18 35 3 4553.5 3
1947 3 2 17228 275 51 32 41.5 9.5 4563 9.5
1947 3 3 17229 276 59 19 39 7 4570 7
1947 3 4 17230 277 54 25 39.5 7.5 4577.5 7.5
1947 3 5 17231 278 52 23 37.5 5.5 4583 5.5
1947 3 6 17232 279 53 21 37 5 4588 5
1947 3 7 17233 280 54 24 39 7 4595 7
1947 3 8 17234 281 54 26 40 8 4603 8
1947 3 9 17235 282 58 22 40 8 4611 8
1947 3 10 17236 283 62 27 44.5 12.5 4623.5 12.5
1947 3 11 17237 284 54 35 44.5 12.5 4636 12.5
1947 3 12 17238 285 54 21 37.5 5.5 4641.5 5.5
1947 3 13 17239 286 58 21 39.5 7.5 4649 7.5
1947 3 14 17240 287 63 30 46.5 14.5 4663.5 14.5
1947 3 15 17241 288 62 27 44.5 12.5 4676 12.5
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1947 3 16 17242 289 65 27 46 14 4690 14
1947 3 17 17243 290 67 28 47.5 15.5 4705.5 15.5
1947 3 18 17244 291 75 30 52.5 20.5 4726 20.5
1947 3 19 17245 292 69 30 49.5 17.5 4743.5 17.5
1947 3 20 17246 293 70 31 50.5 18.5 4762 18.5
1947 3 21 17247 294 70 29 49.5 17.5 4779.5 17.5
1947 3 22 17248 295 73 31 52 20 4799.5 20
1947 3 23 17249 296 63 40 51.5 19.5 4819 19.5
1947 3 24 17250 297 58 31 44.5 12.5 4831.5 12.5
1947 3 25 17251 298 63 26 44.5 12.5 4844 12.5
1947 3 26 17252 299 75 27 51 19 4863 19
1947 3 27 17253 300 70 29 49.5 17.5 4880.5 17.5
1947 3 28 17254 301 70 41 55.5 23.5 4904 23.5
1947 3 29 17255 302 70 42 56 24 4928 24
1947 3 30 17256 303 72 44 58 26 4954 26
1947 3 31 17257 304 68 35 51.5 19.5 4973.5 19.5
1947 4 1 17258 305 66 39 52.5 20.5 4994 20.5
1947 4 2 17259 306 65 42 53.5 21.5 5015.5 21.5
1947 4 3 17260 307 64 43 53.5 21.5 5037 21.5
1947 4 4 17261 308 54 34 44 12 5049 12
1947 4 5 17262 309 54 32 43 11 5060 11
1947 4 6 17263 310 60 28 44 12 5072 12
1947 4 7 17264 311 62 37 49.5 17.5 5089.5 17.5
1947 4 8 17265 312 66 34 50 18 5107.5 18
1947 4 9 17266 313 56 40 48 16 5123.5 16
1947 4 10 17267 314 62 37 49.5 17.5 5141 17.5
1947 4 11 17268 315 57 34 45.5 13.5 5154.5 13.5
1947 4 12 17269 316 60 28 44 12 5166.5 12
1947 4 13 17270 317 70 31 50.5 18.5 5185 18.5
1947 4 14 17271 318 79 36 57.5 25.5 5210.5 25.5
1947 4 15 17272 319 78 39 58.5 26.5 5237 26.5
1947 4 16 17273 320 66 41 53.5 21.5 5258.5 21.5
1947 4 17 17274 321 82 33 57.5 25.5 5284 25.5
1947 4 18 17275 322 70 46 58 26 5310 26
1947 4 19 17276 323 70 36 53 21 5331 21
1947 4 20 17277 324 80 37 58.5 26.5 5357.5 26.5
1947 4 21 17278 325 79 55 67 35 5392.5 35
1947 4 22 17279 326 61 40 50.5 18.5 5411 18.5
1947 4 23 17280 327 60 32 46 14 5425 14
1947 4 24 17281 328 63 32 47.5 15.5 5440.5 15.5
1947 4 25 17282 329 66 37 51.5 19.5 5460 19.5
1947 4 26 17283 330 71 47 59 27 5487 27
1947 4 27 17284 331 60 40 50 18 5505 18
1947 4 28 17285 332 70 34 52 20 5525 20
1947 4 29 17286 333 76 40 58 26 5551 26
1947 4 30 17287 334 77 48 62.5 30.5 5581.5 30.5
1947 5 1 17288 335 ###M 43 #####M 0 5581.5 missing
1947 5 2 17289 336 ###M 46 #####M 0 5581.5 missing
1947 5 3 17290 337 ###M 49 #####M 0 5581.5 missing
1947 5 4 17291 338 ###M 51 #####M 0 5581.5 missing
1947 5 5 17292 339 ###M 52 #####M 0 5581.5 missing
1947 5 6 17293 340 ###M 52 #####M 0 5581.5 missing
1947 5 7 17294 341 ###M 50 #####M 0 5581.5 missing
1947 5 8 17295 342 90 50 70 38 5619.5 38
1947 5 9 17296 343 77 58 67.5 35.5 5655 35.5
1947 5 10 17297 344 63 48 55.5 23.5 5678.5 23.5
1947 5 11 17298 345 53 46 49.5 17.5 5696 17.5
1947 5 12 17299 346 72 46 59 27 5723 27
1947 5 13 17300 347 78 45 61.5 29.5 5752.5 29.5
1947 5 14 17301 348 79 50 64.5 32.5 5785 32.5
1947 5 15 17302 349 72 52 62 30 5815 30
1947 5 16 17303 350 80 46 63 31 5846 31
1947 5 17 17304 351 84 47 65.5 33.5 5879.5 33.5
1947 5 18 17305 352 86 60 73 41 5920.5 41
1947 5 19 17306 353 84 54 69 37 5957.5 37
1947 5 20 17307 354 82 54 68 36 5993.5 36
1947 5 21 17308 355 89 48 68.5 36.5 6030 36.5
1947 5 22 17309 356 89 48 68.5 36.5 6066.5 36.5
1947 5 23 17310 357 80 59 69.5 37.5 6104 37.5
1947 5 24 17311 358 83 47 65 33 6137 33
1947 5 25 17312 359 87 48 67.5 35.5 6172.5 35.5
1947 5 26 17313 360 92 54 73 41 6213.5 41
1947 5 27 17314 361 85 57 71 39 6252.5 39
1947 5 28 17315 362 74 55 64.5 32.5 6285 32.5
1947 5 29 17316 363 80 48 64 32 6317 32 1947
1947 5 30 17317 364 83 52 67.5 35.5 6352.5 35.5 Avg (n ) % values
1947 5 31 17318 365 80 62 71 39 6391.5 39 52.2 317 86.8
1947 6 1 17319 1 80 52 66 34 34 34
1947 6 2 17320 2 86 52 69 37 71 37
1947 6 3 17321 3 72 54 63 31 102 31
1947 6 4 17322 4 81 51 66 34 136 34
1947 6 5 17323 5 83 55 69 37 173 37
1947 6 6 17324 6 87 56 71.5 39.5 212.5 39.5
1947 6 7 17325 7 90 55 72.5 40.5 253 40.5
1947 6 8 17326 8 92 70 81 49 302 49
1947 6 9 17327 9 79 56 67.5 35.5 337.5 35.5
1947 6 10 17328 10 78 46 62 30 367.5 30
1947 6 11 17329 11 66 47 56.5 24.5 392 24.5
1947 6 12 17330 12 72 46 59 27 419 27
1947 6 13 17331 13 78 48 63 31 450 31
1947 6 14 17332 14 90 47 68.5 36.5 486.5 36.5
1947 6 15 17333 15 95 52 73.5 41.5 528 41.5
1947 6 16 17334 16 100 58 79 47 575 47
1947 6 17 17335 17 84 62 73 41 616 41
1947 6 18 17336 18 83 54 68.5 36.5 652.5 36.5
1947 6 19 17337 19 91 59 75 43 695.5 43
1947 6 20 17338 20 92 54 73 41 736.5 41
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1947 6 21 17339 21 58 48 53 21 757.5 21
1947 6 22 17340 22 67 50 58.5 26.5 784 26.5
1947 6 23 17341 23 78 48 63 31 815 31
1947 6 24 17342 24 82 53 67.5 35.5 850.5 35.5
1947 6 25 17343 25 92 55 73.5 41.5 892 41.5
1947 6 26 17344 26 91 59 75 43 935 43
1947 6 27 17345 27 91 68 79.5 47.5 982.5 47.5
1947 6 28 17346 28 91 69 80 48 1030.5 48
1947 6 29 17347 29 93 66 79.5 47.5 1078 47.5
1947 6 30 17348 30 85 54 69.5 37.5 1115.5 37.5
1947 7 1 17349 31 95 55 75 43 1158.5 43
1947 7 2 17350 32 100 58 79 47 1205.5 47
1947 7 3 17351 33 96 72 84 52 1257.5 52
1947 7 4 17352 34 98 61 79.5 47.5 1305 47.5
1947 7 5 17353 35 98 56 77 45 1350 45
1947 7 6 17354 36 90 61 75.5 43.5 1393.5 43.5
1947 7 7 17355 37 91 59 75 43 1436.5 43
1947 7 8 17356 38 91 64 77.5 45.5 1482 45.5
1947 7 9 17357 39 90 59 74.5 42.5 1524.5 42.5
1947 7 10 17358 40 97 60 78.5 46.5 1571 46.5
1947 7 11 17359 41 97 56 76.5 44.5 1615.5 44.5
1947 7 12 17360 42 99 67 83 51 1666.5 51
1947 7 13 17361 43 97 56 76.5 44.5 1711 44.5
1947 7 14 17362 44 95 67 81 49 1760 49
1947 7 15 17363 45 80 62 71 39 1799 39
1947 7 16 17364 46 90 57 73.5 41.5 1840.5 41.5
1947 7 17 17365 47 95 60 77.5 45.5 1886 45.5
1947 7 18 17366 48 96 61 78.5 46.5 1932.5 46.5
1947 7 19 17367 49 101 59 80 48 1980.5 48
1947 7 20 17368 50 104 62 83 51 2031.5 51
1947 7 21 17369 51 95 72 83.5 51.5 2083 51.5
1947 7 22 17370 52 95 64 79.5 47.5 2130.5 47.5
1947 7 23 17371 53 95 57 76 44 2174.5 44
1947 7 24 17372 54 98 60 79 47 2221.5 47
1947 7 25 17373 55 99 57 78 46 2267.5 46
1947 7 26 17374 56 101 60 80.5 48.5 2316 48.5
1947 7 27 17375 57 102 70 86 54 2370 54
1947 7 28 17376 58 103 66 84.5 52.5 2422.5 52.5
1947 7 29 17377 59 104 75 89.5 57.5 2480 57.5
1947 7 30 17378 60 102 75 88.5 56.5 2536.5 56.5
1947 7 31 17379 61 102 71 86.5 54.5 2591 54.5
1947 8 1 17380 62 99 69 84 52 2643 52
1947 8 2 17381 63 98 65 81.5 49.5 2692.5 49.5
1947 8 3 17382 64 100 71 85.5 53.5 2746 53.5
1947 8 4 17383 65 86 64 75 43 2789 43
1947 8 5 17384 66 89 64 76.5 44.5 2833.5 44.5
1947 8 6 17385 67 96 66 81 49 2882.5 49
1947 8 7 17386 68 96 70 83 51 2933.5 51
1947 8 8 17387 69 97 64 80.5 48.5 2982 48.5
1947 8 9 17388 70 90 71 80.5 48.5 3030.5 48.5
1947 8 10 17389 71 90 67 78.5 46.5 3077 46.5
1947 8 11 17390 72 90 62 76 44 3121 44
1947 8 12 17391 73 89 60 74.5 42.5 3163.5 42.5
1947 8 13 17392 74 91 57 74 42 3205.5 42
1947 8 14 17393 75 92 60 76 44 3249.5 44
1947 8 15 17394 76 93 59 76 44 3293.5 44
1947 8 16 17395 77 79 66 72.5 40.5 3334 40.5
1947 8 17 17396 78 89 57 73 41 3375 41
1947 8 18 17397 79 89 58 73.5 41.5 3416.5 41.5
1947 8 19 17398 80 94 59 76.5 44.5 3461 44.5
1947 8 20 17399 81 92 66 79 47 3508 47
1947 8 21 17400 82 76 61 68.5 36.5 3544.5 36.5
1947 8 22 17401 83 84 63 73.5 41.5 3586 41.5
1947 8 23 17402 84 85 57 71 39 3625 39
1947 8 24 17403 85 85 59 72 40 3665 40
1947 8 25 17404 86 90 57 73.5 41.5 3706.5 41.5
1947 8 26 17405 87 93 58 75.5 43.5 3750 43.5
1947 8 27 17406 88 90 64 77 45 3795 45
1947 8 28 17407 89 86 60 73 41 3836 41
1947 8 29 17408 90 86 62 74 42 3878 42
1947 8 30 17409 91 90 63 76.5 44.5 3922.5 44.5
1947 8 31 17410 92 95 59 77 45 3967.5 45
1947 9 1 17411 93 97 59 78 46 4013.5 46
1947 9 2 17412 94 98 61 79.5 47.5 4061 47.5
1947 9 3 17413 95 95 61 78 46 4107 46
1947 9 4 17414 96 96 62 79 47 4154 47
1947 9 5 17415 97 93 67 80 48 4202 48
1947 9 6 17416 98 94 62 78 46 4248 46
1947 9 7 17417 99 92 64 78 46 4294 46
1947 9 8 17418 100 89 61 75 43 4337 43
1947 9 9 17419 101 84 60 72 40 4377 40
1947 9 10 17420 102 86 55 70.5 38.5 4415.5 38.5
1947 9 11 17421 103 73 46 59.5 27.5 4443 27.5
1947 9 12 17422 104 80 44 62 30 4473 30
1947 9 13 17423 105 90 46 68 36 4509 36
1947 9 14 17424 106 84 52 68 36 4545 36
1947 9 15 17425 107 85 42 63.5 31.5 4576.5 31.5
1947 9 16 17426 108 93 50 71.5 39.5 4616 39.5
1947 9 17 17427 109 87 69 78 46 4662 46
1947 9 18 17428 110 86 66 76 44 4706 44
1947 9 19 17429 111 86 66 76 44 4750 44
1947 9 20 17430 112 81 52 66.5 34.5 4784.5 34.5
1947 9 21 17431 113 85 45 65 33 4817.5 33
1947 9 22 17432 114 89 41 65 33 4850.5 33
1947 9 23 17433 115 91 49 70 38 4888.5 38
1947 9 24 17434 116 89 53 71 39 4927.5 39
1947 9 25 17435 117 92 50 71 39 4966.5 39
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1947 9 26 17436 118 94 52 73 41 5007.5 41
1947 9 27 17437 119 93 51 72 40 5047.5 40
1947 9 28 17438 120 90 50 70 38 5085.5 38
1947 9 29 17439 121 88 56 72 40 5125.5 40
1947 9 30 17440 122 86 51 68.5 36.5 5162 36.5
1947 10 1 17441 123 85 ###M #####M 0 5162 missing
1947 10 2 17442 124 86 46 66 34 5196 34
1947 10 3 17443 125 86 51 68.5 36.5 5232.5 36.5
1947 10 4 17444 126 88 48 68 36 5268.5 36
1947 10 5 17445 127 89 47 68 36 5304.5 36
1947 10 6 17446 128 86 50 68 36 5340.5 36
1947 10 7 17447 129 81 51 66 34 5374.5 34
1947 10 8 17448 130 82 57 69.5 37.5 5412 37.5
1947 10 9 17449 131 82 49 65.5 33.5 5445.5 33.5
1947 10 10 17450 132 74 52 63 31 5476.5 31
1947 10 11 17451 133 63 44 53.5 21.5 5498 21.5
1947 10 12 17452 134 61 50 55.5 23.5 5521.5 23.5
1947 10 13 17453 135 55 51 53 21 5542.5 21
1947 10 14 17454 136 65 48 56.5 24.5 5567 24.5
1947 10 15 17455 137 68 42 55 23 5590 23
1947 10 16 17456 138 71 42 56.5 24.5 5614.5 24.5
1947 10 17 17457 139 71 44 57.5 25.5 5640 25.5
1947 10 18 17458 140 74 43 58.5 26.5 5666.5 26.5
1947 10 19 17459 141 73 43 58 26 5692.5 26
1947 10 20 17460 142 79 44 61.5 29.5 5722 29.5
1947 10 21 17461 143 71 46 58.5 26.5 5748.5 26.5
1947 10 22 17462 144 60 43 51.5 19.5 5768 19.5
1947 10 23 17463 145 60 40 50 18 5786 18
1947 10 24 17464 146 59 37 48 16 5802 16
1947 10 25 17465 147 60 31 45.5 13.5 5815.5 13.5
1947 10 26 17466 148 64 31 47.5 15.5 5831 15.5
1947 10 27 17467 149 66 33 49.5 17.5 5848.5 17.5
1947 10 28 17468 150 68 34 51 19 5867.5 19
1947 10 29 17469 151 71 48 59.5 27.5 5895 27.5
1947 10 30 17470 152 65 40 52.5 20.5 5915.5 20.5
1947 10 31 17471 153 65 32 48.5 16.5 5932 16.5
1947 11 1 17472 154 65 31 48 16 5948 16
1947 11 2 17473 155 60 32 46 14 5962 14
1947 11 3 17474 156 53 31 42 10 5972 10
1947 11 4 17475 157 51 25 38 6 5978 6
1947 11 5 17476 158 56 30 43 11 5989 11
1947 11 6 17477 159 43 29 36 4 5993 4
1947 11 7 17478 160 51 28 39.5 7.5 6000.5 7.5
1947 11 8 17479 161 55 26 40.5 8.5 6009 8.5
1947 11 9 17480 162 54 26 40 8 6017 8
1947 11 10 17481 163 48 24 36 4 6021 4
1947 11 11 17482 164 50 22 36 4 6025 4
1947 11 12 17483 165 45 24 34.5 2.5 6027.5 2.5
1947 11 13 17484 166 49 20 34.5 2.5 6030 2.5
1947 11 14 17485 167 49 25 37 5 6035 5
1947 11 15 17486 168 46 19 32.5 0.5 6035.5 0.5
1947 11 16 17487 169 47 30 38.5 6.5 6042 6.5
1947 11 17 17488 170 52 27 39.5 7.5 6049.5 7.5
1947 11 18 17489 171 46 27 36.5 4.5 6054 4.5
1947 11 19 17490 172 41 32 36.5 4.5 6058.5 4.5
1947 11 20 17491 173 40 28 34 2 6060.5 2
1947 11 21 17492 174 37 22 29.5 -2.5 6058 -2.5
1947 11 22 17493 175 31 7 19 -13 6045 -13
1947 11 23 17494 176 27 -3 12 -20 6025 -20
1947 11 24 17495 177 32 0 16 -16 6009 -16
1947 11 25 17496 178 38 6 22 -10 5999 -10
1947 11 26 17497 179 41 12 26.5 -5.5 5993.5 -5.5
1947 11 27 17498 180 44 16 30 -2 5991.5 -2
1947 11 28 17499 181 35 21 28 -4 5987.5 -4
1947 11 29 17500 182 45 25 35 3 5990.5 3
1947 11 30 17501 183 45 29 37 5 5995.5 5
1947 12 1 17502 184 40 32 36 4 5999.5 4
1947 12 2 17503 185 47 34 40.5 8.5 6008 8.5
1947 12 3 17504 186 42 32 37 5 6013 5
1947 12 4 17505 187 46 31 38.5 6.5 6019.5 6.5
1947 12 5 17506 188 47 31 39 7 6026.5 7
1947 12 6 17507 189 40 25 32.5 0.5 6027 0.5
1947 12 7 17508 190 37 15 26 -6 6021 -6
1947 12 8 17509 191 31 8 19.5 -12.5 6008.5 -12.5
1947 12 9 17510 192 21 -11 5 -27 5981.5 -27
1947 12 10 17511 193 32 -5 13.5 -18.5 5963 -18.5
1947 12 11 17512 194 24 -6 9 -23 5940 -23
1947 12 12 17513 195 26 -5 10.5 -21.5 5918.5 -21.5
1947 12 13 17514 196 29 -6 11.5 -20.5 5898 -20.5
1947 12 14 17515 197 28 -3 12.5 -19.5 5878.5 -19.5
1947 12 15 17516 198 28 -1 13.5 -18.5 5860 -18.5
1947 12 16 17517 199 29 -2 13.5 -18.5 5841.5 -18.5
1947 12 17 17518 200 22 -5 8.5 -23.5 5818 -23.5
1947 12 18 17519 201 27 0 13.5 -18.5 5799.5 -18.5
1947 12 19 17520 202 31 -3 14 -18 5781.5 -18
1947 12 20 17521 203 34 0 17 -15 5766.5 -15
1947 12 21 17522 204 34 3 18.5 -13.5 5753 -13.5
1947 12 22 17523 205 30 -2 14 -18 5735 -18
1947 12 23 17524 206 28 -2 13 -19 5716 -19
1947 12 24 17525 207 30 -2 14 -18 5698 -18
1947 12 25 17526 208 35 0 17.5 -14.5 5683.5 -14.5
1947 12 26 17527 209 34 0 17 -15 5668.5 -15
1947 12 27 17528 210 30 2 16 -16 5652.5 -16
1947 12 28 17529 211 25 3 14 -18 5634.5 -18
1947 12 29 17530 212 28 4 16 -16 5618.5 -16
1947 12 30 17531 213 33 6 19.5 -12.5 5606 -12.5
1947 12 31 17532 214 32 -7 12.5 -19.5 5586.5 -19.5


128 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1948 1 1 17533 215 32 3 17.5 -14.5 5572 -14.5
1948 1 2 17534 216 32 -3 14.5 -17.5 5554.5 -17.5
1948 1 3 17535 217 30 -5 12.5 -19.5 5535 -19.5
1948 1 4 17536 218 26 0 13 -19 5516 -19
1948 1 5 17537 219 35 3 19 -13 5503 -13
1948 1 6 17538 220 33 0 16.5 -15.5 5487.5 -15.5
1948 1 7 17539 221 36 3 19.5 -12.5 5475 -12.5
1948 1 8 17540 222 39 9 24 -8 5467 -8
1948 1 9 17541 223 42 9 25.5 -6.5 5460.5 -6.5
1948 1 10 17542 224 38 9 23.5 -8.5 5452 -8.5
1948 1 11 17543 225 30 10 20 -12 5440 -12
1948 1 12 17544 226 42 3 22.5 -9.5 5430.5 -9.5
1948 1 13 17545 227 36 -3 16.5 -15.5 5415 -15.5
1948 1 14 17546 228 33 -2 15.5 -16.5 5398.5 -16.5
1948 1 15 17547 229 34 -1 16.5 -15.5 5383 -15.5
1948 1 16 17548 230 37 3 20 -12 5371 -12
1948 1 17 17549 231 34 0 17 -15 5356 -15
1948 1 18 17550 232 37 8 22.5 -9.5 5346.5 -9.5
1948 1 19 17551 233 28 -11 8.5 -23.5 5323 -23.5
1948 1 20 17552 234 26 -9 8.5 -23.5 5299.5 -23.5
1948 1 21 17553 235 33 3 18 -14 5285.5 -14
1948 1 22 17554 236 41 6 23.5 -8.5 5277 -8.5
1948 1 23 17555 237 47 14 30.5 -1.5 5275.5 -1.5
1948 1 24 17556 238 47 26 36.5 4.5 5280 4.5
1948 1 25 17557 239 42 15 28.5 -3.5 5276.5 -3.5
1948 1 26 17558 240 25 2 13.5 -18.5 5258 -18.5
1948 1 27 17559 241 21 -10 5.5 -26.5 5231.5 -26.5
1948 1 28 17560 242 20 -15 2.5 -29.5 5202 -29.5
1948 1 29 17561 243 30 -2 14 -18 5184 -18
1948 1 30 17562 244 31 -2 14.5 -17.5 5166.5 -17.5
1948 1 31 17563 245 35 2 18.5 -13.5 5153 -13.5
1948 2 1 17564 246 37 1 19 -13 5140 -13
1948 2 2 17565 247 40 6 23 -9 5131 -9
1948 2 3 17566 248 40 10 25 -7 5124 -7
1948 2 4 17567 249 40 3 21.5 -10.5 5113.5 -10.5
1948 2 5 17568 250 40 2 21 -11 5102.5 -11
1948 2 6 17569 251 43 27 35 3 5105.5 3
1948 2 7 17570 252 38 18 28 -4 5101.5 -4
1948 2 8 17571 253 34 5 19.5 -12.5 5089 -12.5
1948 2 9 17572 254 39 11 25 -7 5082 -7
1948 2 10 17573 255 35 17 26 -6 5076 -6
1948 2 11 17574 256 21 10 15.5 -16.5 5059.5 -16.5
1948 2 12 17575 257 30 1 15.5 -16.5 5043 -16.5
1948 2 13 17576 258 29 7 18 -14 5029 -14
1948 2 14 17577 259 36 10 23 -9 5020 -9
1948 2 15 17578 260 41 8 24.5 -7.5 5012.5 -7.5
1948 2 16 17579 261 46 15 30.5 -1.5 5011 -1.5
1948 2 17 17580 262 43 21 32 0 5011 0
1948 2 18 17581 263 48 24 36 4 5015 4
1948 2 19 17582 264 56 32 44 12 5027 12
1948 2 20 17583 265 59 32 45.5 13.5 5040.5 13.5
1948 2 21 17584 266 55 29 42 10 5050.5 10
1948 2 22 17585 267 46 30 38 6 5056.5 6
1948 2 23 17586 268 37 30 33.5 1.5 5058 1.5
1948 2 24 17587 269 44 18 31 -1 5057 -1
1948 2 25 17588 270 44 18 31 -1 5056 -1
1948 2 26 17589 271 52 29 40.5 8.5 5064.5 8.5
1948 2 27 17590 272 55 30 42.5 10.5 5075 10.5
1948 2 28 17591 273 41 30 35.5 3.5 5078.5 3.5
1948 2 29 17592 274 43 26 34.5 2.5 5081 2.5
1948 3 1 17593 275 46 29 37.5 5.5 5086.5 5.5
1948 3 2 17594 276 46 23 34.5 2.5 5089 2.5
1948 3 3 17595 277 36 27 31.5 -0.5 5088.5 -0.5
1948 3 4 17596 278 36 21 28.5 -3.5 5085 -3.5
1948 3 5 17597 279 40 19 29.5 -2.5 5082.5 -2.5
1948 3 6 17598 280 46 18 32 0 5082.5 0
1948 3 7 17599 281 49 24 36.5 4.5 5087 4.5
1948 3 8 17600 282 51 23 37 5 5092 5
1948 3 9 17601 283 42 32 37 5 5097 5
1948 3 10 17602 284 39 23 31 -1 5096 -1
1948 3 11 17603 285 38 15 26.5 -5.5 5090.5 -5.5
1948 3 12 17604 286 43 16 29.5 -2.5 5088 -2.5
1948 3 13 17605 287 54 19 36.5 4.5 5092.5 4.5
1948 3 14 17606 288 54 27 40.5 8.5 5101 8.5
1948 3 15 17607 289 52 24 38 6 5107 6
1948 3 16 17608 290 50 18 34 2 5109 2
1948 3 17 17609 291 57 34 45.5 13.5 5122.5 13.5
1948 3 18 17610 292 51 34 42.5 10.5 5133 10.5
1948 3 19 17611 293 53 32 42.5 10.5 5143.5 10.5
1948 3 20 17612 294 42 29 35.5 3.5 5147 3.5
1948 3 21 17613 295 45 21 33 1 5148 1
1948 3 22 17614 296 55 21 38 6 5154 6
1948 3 23 17615 297 67 23 45 13 5167 13
1948 3 24 17616 298 66 32 49 17 5184 17
1948 3 25 17617 299 52 34 43 11 5195 11
1948 3 26 17618 300 53 26 39.5 7.5 5202.5 7.5
1948 3 27 17619 301 55 20 37.5 5.5 5208 5.5
1948 3 28 17620 302 65 21 43 11 5219 11
1948 3 29 17621 303 61 30 45.5 13.5 5232.5 13.5
1948 3 30 17622 304 58 31 44.5 12.5 5245 12.5
1948 3 31 17623 305 53 30 41.5 9.5 5254.5 9.5
1948 4 1 17624 306 63 22 42.5 10.5 5265 10.5
1948 4 2 17625 307 68 26 47 15 5280 15
1948 4 3 17626 308 64 50 57 25 5305 25
1948 4 4 17627 309 63 43 53 21 5326 21
1948 4 5 17628 310 65 33 49 17 5343 17
1948 4 6 17629 311 62 36 49 17 5360 17
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1948 4 7 17630 312 59 29 44 12 5372 12
1948 4 8 17631 313 69 26 47.5 15.5 5387.5 15.5
1948 4 9 17632 314 71 34 52.5 20.5 5408 20.5
1948 4 10 17633 315 71 43 57 25 5433 25
1948 4 11 17634 316 50 32 41 9 5442 9
1948 4 12 17635 317 56 27 41.5 9.5 5451.5 9.5
1948 4 13 17636 318 62 28 45 13 5464.5 13
1948 4 14 17637 319 74 33 53.5 21.5 5486 21.5
1948 4 15 17638 320 78 37 57.5 25.5 5511.5 25.5
1948 4 16 17639 321 83 38 60.5 28.5 5540 28.5
1948 4 17 17640 322 83 39 61 29 5569 29
1948 4 18 17641 323 75 42 58.5 26.5 5595.5 26.5
1948 4 19 17642 324 67 29 48 16 5611.5 16
1948 4 20 17643 325 77 30 53.5 21.5 5633 21.5
1948 4 21 17644 326 81 52 66.5 34.5 5667.5 34.5
1948 4 22 17645 327 77 50 63.5 31.5 5699 31.5
1948 4 23 17646 328 50 42 46 14 5713 14
1948 4 24 17647 329 61 42 51.5 19.5 5732.5 19.5
1948 4 25 17648 330 63 34 48.5 16.5 5749 16.5
1948 4 26 17649 331 68 35 51.5 19.5 5768.5 19.5
1948 4 27 17650 332 80 38 59 27 5795.5 27
1948 4 28 17651 333 83 46 64.5 32.5 5828 32.5
1948 4 29 17652 334 73 46 59.5 27.5 5855.5 27.5
1948 4 30 17653 335 70 50 60 28 5883.5 28
1948 5 1 17654 336 65 42 53.5 21.5 5905 21.5
1948 5 2 17655 337 68 42 55 23 5928 23
1948 5 3 17656 338 70 33 51.5 19.5 5947.5 19.5
1948 5 4 17657 339 77 45 61 29 5976.5 29
1948 5 5 17658 340 74 43 58.5 26.5 6003 26.5
1948 5 6 17659 341 82 35 58.5 26.5 6029.5 26.5
1948 5 7 17660 342 84 45 64.5 32.5 6062 32.5
1948 5 8 17661 343 55 44 49.5 17.5 6079.5 17.5
1948 5 9 17662 344 64 35 49.5 17.5 6097 17.5
1948 5 10 17663 345 72 35 53.5 21.5 6118.5 21.5
1948 5 11 17664 346 65 39 52 20 6138.5 20
1948 5 12 17665 347 75 39 57 25 6163.5 25
1948 5 13 17666 348 86 37 61.5 29.5 6193 29.5
1948 5 14 17667 349 90 51 70.5 38.5 6231.5 38.5
1948 5 15 17668 350 90 44 67 35 6266.5 35
1948 5 16 17669 351 94 45 69.5 37.5 6304 37.5
1948 5 17 17670 352 92 50 71 39 6343 39
1948 5 18 17671 353 84 68 76 44 6387 44
1948 5 19 17672 354 80 61 70.5 38.5 6425.5 38.5
1948 5 20 17673 355 87 41 64 32 6457.5 32
1948 5 21 17674 356 88 47 67.5 35.5 6493 35.5
1948 5 22 17675 357 83 48 65.5 33.5 6526.5 33.5
1948 5 23 17676 358 87 42 64.5 32.5 6559 32.5
1948 5 24 17677 359 90 45 67.5 35.5 6594.5 35.5
1948 5 25 17678 360 86 60 73 41 6635.5 41
1948 5 26 17679 361 80 56 68 36 6671.5 36
1948 5 27 17680 362 84 55 69.5 37.5 6709 37.5
1948 5 28 17681 363 86 53 69.5 37.5 6746.5 37.5
1948 5 29 17682 364 82 56 69 37 6783.5 37 1948
1948 5 30 17683 365 85 52 68.5 36.5 6820 36.5 Avg (n ) % values
1948 5 31 17684 366 90 47 68.5 36.5 6856.5 36.5 50.7 364 99.7
1948 6 1 17685 1 86 56 71 39 39 39
1948 6 2 17686 2 78 53 65.5 33.5 72.5 33.5
1948 6 3 17687 3 80 60 70 38 110.5 38
1948 6 4 17688 4 83 52 67.5 35.5 146 35.5
1948 6 5 17689 5 86 49 67.5 35.5 181.5 35.5
1948 6 6 17690 6 90 47 68.5 36.5 218 36.5
1948 6 7 17691 7 83 58 70.5 38.5 256.5 38.5
1948 6 8 17692 8 91 52 71.5 39.5 296 39.5
1948 6 9 17693 9 97 54 75.5 43.5 339.5 43.5
1948 6 10 17694 10 98 54 76 44 383.5 44
1948 6 11 17695 11 94 65 79.5 47.5 431 47.5
1948 6 12 17696 12 93 55 74 42 473 42
1948 6 13 17697 13 94 49 71.5 39.5 512.5 39.5
1948 6 14 17698 14 95 50 72.5 40.5 553 40.5
1948 6 15 17699 15 94 49 71.5 39.5 592.5 39.5
1948 6 16 17700 16 95 48 71.5 39.5 632 39.5
1948 6 17 17701 17 95 55 75 43 675 43
1948 6 18 17702 18 94 49 71.5 39.5 714.5 39.5
1948 6 19 17703 19 88 50 69 37 751.5 37
1948 6 20 17704 20 83 60 71.5 39.5 791 39.5
1948 6 21 17705 21 71 51 61 29 820 29
1948 6 22 17706 22 74 51 62.5 30.5 850.5 30.5
1948 6 23 17707 23 80 48 64 32 882.5 32
1948 6 24 17708 24 89 55 72 40 922.5 40
1948 6 25 17709 25 86 56 71 39 961.5 39
1948 6 26 17710 26 82 61 71.5 39.5 1001 39.5
1948 6 27 17711 27 78 55 66.5 34.5 1035.5 34.5
1948 6 28 17712 28 89 52 70.5 38.5 1074 38.5
1948 6 29 17713 29 94 53 73.5 41.5 1115.5 41.5
1948 6 30 17714 30 98 58 78 46 1161.5 46
1948 7 1 17715 31 96 62 79 47 1208.5 47
1948 7 2 17716 32 86 54 70 38 1246.5 38
1948 7 3 17717 33 95 57 76 44 1290.5 44
1948 7 4 17718 34 97 56 76.5 44.5 1335 44.5
1948 7 5 17719 35 97 54 75.5 43.5 1378.5 43.5
1948 7 6 17720 36 98 61 79.5 47.5 1426 47.5
1948 7 7 17721 37 99 57 78 46 1472 46
1948 7 8 17722 38 99 51 75 43 1515 43
1948 7 9 17723 39 100 51 75.5 43.5 1558.5 43.5
1948 7 10 17724 40 102 50 76 44 1602.5 44
1948 7 11 17725 41 101 53 77 45 1647.5 45
1948 7 12 17726 42 101 54 77.5 45.5 1693 45.5
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1948 7 13 17727 43 99 55 77 45 1738 45
1948 7 14 17728 44 96 61 78.5 46.5 1784.5 46.5
1948 7 15 17729 45 100 55 77.5 45.5 1830 45.5
1948 7 16 17730 46 104 58 81 49 1879 49
1948 7 17 17731 47 103 59 81 49 1928 49
1948 7 18 17732 48 95 65 80 48 1976 48
1948 7 19 17733 49 89 62 75.5 43.5 2019.5 43.5
1948 7 20 17734 50 87 61 74 42 2061.5 42
1948 7 21 17735 51 97 64 80.5 48.5 2110 48.5
1948 7 22 17736 52 98 61 79.5 47.5 2157.5 47.5
1948 7 23 17737 53 98 58 78 46 2203.5 46
1948 7 24 17738 54 95 66 80.5 48.5 2252 48.5
1948 7 25 17739 55 95 67 81 49 2301 49
1948 7 26 17740 56 99 64 81.5 49.5 2350.5 49.5
1948 7 27 17741 57 103 63 83 51 2401.5 51
1948 7 28 17742 58 104 64 84 52 2453.5 52
1948 7 29 17743 59 92 56 74 42 2495.5 42
1948 7 30 17744 60 99 51 75 43 2538.5 43
1948 7 31 17745 61 101 54 77.5 45.5 2584 45.5
1948 8 1 17746 62 100 59 79.5 47.5 2631.5 47.5
1948 8 2 17747 63 99 59 79 47 2678.5 47
1948 8 3 17748 64 97 60 78.5 46.5 2725 46.5
1948 8 4 17749 65 86 54 70 38 2763 38
1948 8 5 17750 66 84 60 72 40 2803 40
1948 8 6 17751 67 85 60 72.5 40.5 2843.5 40.5
1948 8 7 17752 68 90 60 75 43 2886.5 43
1948 8 8 17753 69 89 64 76.5 44.5 2931 44.5
1948 8 9 17754 70 92 60 76 44 2975 44
1948 8 10 17755 71 94 59 76.5 44.5 3019.5 44.5
1948 8 11 17756 72 96 57 76.5 44.5 3064 44.5
1948 8 12 17757 73 95 60 77.5 45.5 3109.5 45.5
1948 8 13 17758 74 96 59 77.5 45.5 3155 45.5
1948 8 14 17759 75 95 58 76.5 44.5 3199.5 44.5
1948 8 15 17760 76 97 57 77 45 3244.5 45
1948 8 16 17761 77 97 59 78 46 3290.5 46
1948 8 17 17762 78 102 63 82.5 50.5 3341 50.5
1948 8 18 17763 79 102 67 84.5 52.5 3393.5 52.5
1948 8 19 17764 80 98 63 80.5 48.5 3442 48.5
1948 8 20 17765 81 97 54 75.5 43.5 3485.5 43.5
1948 8 21 17766 82 99 60 79.5 47.5 3533 47.5
1948 8 22 17767 83 79 55 67 35 3568 35
1948 8 23 17768 84 90 56 73 41 3609 41
1948 8 24 17769 85 90 59 74.5 42.5 3651.5 42.5
1948 8 25 17770 86 86 57 71.5 39.5 3691 39.5
1948 8 26 17771 87 91 53 72 40 3731 40
1948 8 27 17772 88 96 52 74 42 3773 42
1948 8 28 17773 89 97 53 75 43 3816 43
1948 8 29 17774 90 100 54 77 45 3861 45
1948 8 30 17775 91 101 53 77 45 3906 45
1948 8 31 17776 92 101 58 79.5 47.5 3953.5 47.5
1948 9 1 17777 93 102 60 81 49 4002.5 49
1948 9 2 17778 94 104 58 81 49 4051.5 49
1948 9 3 17779 95 99 56 77.5 45.5 4097 45.5
1948 9 4 17780 96 98 55 76.5 44.5 4141.5 44.5
1948 9 5 17781 97 96 58 77 45 4186.5 45
1948 9 6 17782 98 93 52 72.5 40.5 4227 40.5
1948 9 7 17783 99 90 50 70 38 4265 38
1948 9 8 17784 100 86 45 65.5 33.5 4298.5 33.5
1948 9 9 17785 101 90 45 67.5 35.5 4334 35.5
1948 9 10 17786 102 91 44 67.5 35.5 4369.5 35.5
1948 9 11 17787 103 94 42 68 36 4405.5 36
1948 9 12 17788 104 94 48 71 39 4444.5 39
1948 9 13 17789 105 96 45 70.5 38.5 4483 38.5
1948 9 14 17790 106 96 45 70.5 38.5 4521.5 38.5
1948 9 15 17791 107 93 49 71 39 4560.5 39
1948 9 16 17792 108 97 63 80 48 4608.5 48
1948 9 17 17793 109 85 54 69.5 37.5 4646 37.5
1948 9 18 17794 110 88 56 72 40 4686 40
1948 9 19 17795 111 85 53 69 37 4723 37
1948 9 20 17796 112 84 43 63.5 31.5 4754.5 31.5
1948 9 21 17797 113 88 42 65 33 4787.5 33
1948 9 22 17798 114 84 50 67 35 4822.5 35
1948 9 23 17799 115 87 41 64 32 4854.5 32
1948 9 24 17800 116 84 60 72 40 4894.5 40
1948 9 25 17801 117 84 62 73 41 4935.5 41
1948 9 26 17802 118 85 59 72 40 4975.5 40
1948 9 27 17803 119 81 60 70.5 38.5 5014 38.5
1948 9 28 17804 120 69 52 60.5 28.5 5042.5 28.5
1948 9 29 17805 121 76 46 61 29 5071.5 29
1948 9 30 17806 122 79 44 61.5 29.5 5101 29.5
1948 10 1 17807 123 77 44 60.5 28.5 5129.5 28.5
1948 10 2 17808 124 84 42 63 31 5160.5 31
1948 10 3 17809 125 84 41 62.5 30.5 5191 30.5
1948 10 4 17810 126 71 52 61.5 29.5 5220.5 29.5
1948 10 5 17811 127 69 38 53.5 21.5 5242 21.5
1948 10 6 17812 128 63 35 49 17 5259 17
1948 10 7 17813 129 68 32 50 18 5277 18
1948 10 8 17814 130 73 33 53 21 5298 21
1948 10 9 17815 131 78 34 56 24 5322 24
1948 10 10 17816 132 83 37 60 28 5350 28
1948 10 11 17817 133 80 37 58.5 26.5 5376.5 26.5
1948 10 12 17818 134 79 36 57.5 25.5 5402 25.5
1948 10 13 17819 135 80 37 58.5 26.5 5428.5 26.5
1948 10 14 17820 136 82 39 60.5 28.5 5457 28.5
1948 10 15 17821 137 74 38 56 24 5481 24
1948 10 16 17822 138 73 34 53.5 21.5 5502.5 21.5
1948 10 17 17823 139 60 32 46 14 5516.5 14
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1948 10 18 17824 140 64 25 44.5 12.5 5529 12.5
1948 10 19 17825 141 65 44 54.5 22.5 5551.5 22.5
1948 10 20 17826 142 74 37 55.5 23.5 5575 23.5
1948 10 21 17827 143 72 31 51.5 19.5 5594.5 19.5
1948 10 22 17828 144 73 30 51.5 19.5 5614 19.5
1948 10 23 17829 145 73 31 52 20 5634 20
1948 10 24 17830 146 70 27 48.5 16.5 5650.5 16.5
1948 10 25 17831 147 69 26 47.5 15.5 5666 15.5
1948 10 26 17832 148 69 29 49 17 5683 17
1948 10 27 17833 149 70 37 53.5 21.5 5704.5 21.5
1948 10 28 17834 150 55 32 43.5 11.5 5716 11.5
1948 10 29 17835 151 54 28 41 9 5725 9
1948 10 30 17836 152 57 42 49.5 17.5 5742.5 17.5
1948 10 31 17837 153 64 39 51.5 19.5 5762 19.5
1948 11 1 17838 154 64 33 48.5 16.5 5778.5 16.5
1948 11 2 17839 155 65 38 51.5 19.5 5798 19.5
1948 11 3 17840 156 69 40 54.5 22.5 5820.5 22.5
1948 11 4 17841 157 47 32 39.5 7.5 5828 7.5
1948 11 5 17842 158 49 21 35 3 5831 3
1948 11 6 17843 159 53 19 36 4 5835 4
1948 11 7 17844 160 49 29 39 7 5842 7
1948 11 8 17845 161 44 24 34 2 5844 2
1948 11 9 17846 162 47 16 31.5 -0.5 5843.5 -0.5
1948 11 10 17847 163 44 20 32 0 5843.5 0
1948 11 11 17848 164 48 25 36.5 4.5 5848 4.5
1948 11 12 17849 165 45 20 32.5 0.5 5848.5 0.5
1948 11 13 17850 166 51 20 35.5 3.5 5852 3.5
1948 11 14 17851 167 53 20 36.5 4.5 5856.5 4.5
1948 11 15 17852 168 50 20 35 3 5859.5 3
1948 11 16 17853 169 56 20 38 6 5865.5 6
1948 11 17 17854 170 51 26 38.5 6.5 5872 6.5
1948 11 18 17855 171 42 18 30 -2 5870 -2
1948 11 19 17856 172 36 14 25 -7 5863 -7
1948 11 20 17857 173 45 25 35 3 5866 3
1948 11 21 17858 174 45 20 32.5 0.5 5866.5 0.5
1948 11 22 17859 175 42 13 27.5 -4.5 5862 -4.5
1948 11 23 17860 176 50 20 35 3 5865 3
1948 11 24 17861 177 44 21 32.5 0.5 5865.5 0.5
1948 11 25 17862 178 ###M 28 #####M 0 5865.5 missing
1948 11 26 17863 179 ###M 24 #####M 0 5865.5 missing
1948 11 27 17864 180 ###M 16 #####M 0 5865.5 missing
1948 11 28 17865 181 ###M 11 #####M 0 5865.5 missing
1948 11 29 17866 182 ###M 9 #####M 0 5865.5 missing
1948 11 30 17867 183 ###M 7 #####M 0 5865.5 missing
1948 12 1 17868 184 ###M 18 #####M 0 5865.5 missing
1948 12 2 17869 185 ###M 11 #####M 0 5865.5 missing
1948 12 3 17870 186 ###M 13 #####M 0 5865.5 missing
1948 12 4 17871 187 ###M 25 #####M 0 5865.5 missing
1948 12 5 17872 188 ###M 9 #####M 0 5865.5 missing
1948 12 6 17873 189 ###M 16 #####M 0 5865.5 missing
1948 12 7 17874 190 38 10 24 -8 5857.5 -8
1948 12 8 17875 191 46 15 30.5 -1.5 5856 -1.5
1948 12 9 17876 192 42 10 26 -6 5850 -6
1948 12 10 17877 193 49 13 31 -1 5849 -1
1948 12 11 17878 194 57 15 36 4 5853 4
1948 12 12 17879 195 57 21 39 7 5860 7
1948 12 13 17880 196 60 41 50.5 18.5 5878.5 18.5
1948 12 14 17881 197 58 35 46.5 14.5 5893 14.5
1948 12 15 17882 198 44 18 31 -1 5892 -1
1948 12 16 17883 199 40 16 28 -4 5888 -4
1948 12 17 17884 200 48 21 34.5 2.5 5890.5 2.5
1948 12 18 17885 201 46 12 29 -3 5887.5 -3
1948 12 19 17886 202 46 14 30 -2 5885.5 -2
1948 12 20 17887 203 49 15 32 0 5885.5 0
1948 12 21 17888 204 54 22 38 6 5891.5 6
1948 12 22 17889 205 42 21 31.5 -0.5 5891 -0.5
1948 12 23 17890 206 36 22 29 -3 5888 -3
1948 12 24 17891 207 34 4 19 -13 5875 -13
1948 12 25 17892 208 29 -2 13.5 -18.5 5856.5 -18.5
1948 12 26 17893 209 30 8 19 -13 5843.5 -13
1948 12 27 17894 210 32 18 25 -7 5836.5 -7
1948 12 28 17895 211 49 5 27 -5 5831.5 -5
1948 12 29 17896 212 27 -10 8.5 -23.5 5808 -23.5
1948 12 30 17897 213 28 -5 11.5 -20.5 5787.5 -20.5
1948 12 31 17898 214 26 10 18 -14 5773.5 -14
1949 1 1 17899 215 29 16 22.5 -9.5 5764 -9.5
1949 1 2 17900 216 29 11 20 -12 5752 -12
1949 1 3 17901 217 20 3 11.5 -20.5 5731.5 -20.5
1949 1 4 17902 218 20 -9 5.5 -26.5 5705 -26.5
1949 1 5 17903 219 22 -16 3 -29 5676 -29
1949 1 6 17904 220 20 -10 5 -27 5649 -27
1949 1 7 17905 221 28 -9 9.5 -22.5 5626.5 -22.5
1949 1 8 17906 222 23 -12 5.5 -26.5 5600 -26.5
1949 1 9 17907 223 26 -6 10 -22 5578 -22
1949 1 10 17908 224 33 18 25.5 -6.5 5571.5 -6.5
1949 1 11 17909 225 33 14 23.5 -8.5 5563 -8.5
1949 1 12 17910 226 35 22 28.5 -3.5 5559.5 -3.5
1949 1 13 17911 227 40 12 26 -6 5553.5 -6
1949 1 14 17912 228 38 12 25 -7 5546.5 -7
1949 1 15 17913 229 33 4 18.5 -13.5 5533 -13.5
1949 1 16 17914 230 36 -3 16.5 -15.5 5517.5 -15.5
1949 1 17 17915 231 19 -16 1.5 -30.5 5487 -30.5
1949 1 18 17916 232 28 -6 11 -21 5466 -21
1949 1 19 17917 233 18 -18 0 -32 5434 -32
1949 1 20 17918 234 33 6 19.5 -12.5 5421.5 -12.5
1949 1 21 17919 235 26 7 16.5 -15.5 5406 -15.5
1949 1 22 17920 236 45 24 34.5 2.5 5408.5 2.5
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1949 1 23 17921 237 38 24 31 -1 5407.5 -1
1949 1 24 17922 238 35 0 17.5 -14.5 5393 -14.5
1949 1 25 17923 239 37 8 22.5 -9.5 5383.5 -9.5
1949 1 26 17924 240 33 13 23 -9 5374.5 -9
1949 1 27 17925 241 35 19 27 -5 5369.5 -5
1949 1 28 17926 242 29 -10 9.5 -22.5 5347 -22.5
1949 1 29 17927 243 21 -17 2 -30 5317 -30
1949 1 30 17928 244 24 -10 7 -25 5292 -25
1949 1 31 17929 245 20 -16 2 -30 5262 -30
1949 2 1 17930 246 16 -19 -1.5 -33.5 5228.5 -33.5
1949 2 2 17931 247 25 -4 10.5 -21.5 5207 -21.5
1949 2 3 17932 248 29 -9 10 -22 5185 -22
1949 2 4 17933 249 29 -3 13 -19 5166 -19
1949 2 5 17934 250 35 -4 15.5 -16.5 5149.5 -16.5
1949 2 6 17935 251 24 -19 2.5 -29.5 5120 -29.5
1949 2 7 17936 252 29 6 17.5 -14.5 5105.5 -14.5
1949 2 8 17937 253 27 -16 5.5 -26.5 5079 -26.5
1949 2 9 17938 254 22 -20 1 -31 5048 -31
1949 2 10 17939 255 30 -16 7 -25 5023 -25
1949 2 11 17940 256 44 -2 21 -11 5012 -11
1949 2 12 17941 257 40 15 27.5 -4.5 5007.5 -4.5
1949 2 13 17942 258 30 -10 10 -22 4985.5 -22
1949 2 14 17943 259 30 -17 6.5 -25.5 4960 -25.5
1949 2 15 17944 260 32 -11 10.5 -21.5 4938.5 -21.5
1949 2 16 17945 261 34 -6 14 -18 4920.5 -18
1949 2 17 17946 262 38 -5 16.5 -15.5 4905 -15.5
1949 2 18 17947 263 39 -4 17.5 -14.5 4890.5 -14.5
1949 2 19 17948 264 38 -1 18.5 -13.5 4877 -13.5
1949 2 20 17949 265 38 3 20.5 -11.5 4865.5 -11.5
1949 2 21 17950 266 41 8 24.5 -7.5 4858 -7.5
1949 2 22 17951 267 40 8 24 -8 4850 -8
1949 2 23 17952 268 44 16 30 -2 4848 -2
1949 2 24 17953 269 44 17 30.5 -1.5 4846.5 -1.5
1949 2 25 17954 270 43 24 33.5 1.5 4848 1.5
1949 2 26 17955 271 50 20 35 3 4851 3
1949 2 27 17956 272 42 31 36.5 4.5 4855.5 4.5
1949 2 28 17957 273 47 31 39 7 4862.5 7
1949 3 1 17958 274 50 26 38 6 4868.5 6
1949 3 2 17959 275 53 26 39.5 7.5 4876 7.5
1949 3 3 17960 276 61 27 44 12 4888 12
1949 3 4 17961 277 54 28 41 9 4897 9
1949 3 5 17962 278 58 31 44.5 12.5 4909.5 12.5
1949 3 6 17963 279 57 25 41 9 4918.5 9
1949 3 7 17964 280 55 35 45 13 4931.5 13
1949 3 8 17965 281 52 28 40 8 4939.5 8
1949 3 9 17966 282 54 22 38 6 4945.5 6
1949 3 10 17967 283 60 32 46 14 4959.5 14
1949 3 11 17968 284 60 33 46.5 14.5 4974 14.5
1949 3 12 17969 285 58 23 40.5 8.5 4982.5 8.5
1949 3 13 17970 286 57 27 42 10 4992.5 10
1949 3 14 17971 287 62 23 42.5 10.5 5003 10.5
1949 3 15 17972 288 66 28 47 15 5018 15
1949 3 16 17973 289 69 31 50 18 5036 18
1949 3 17 17974 290 63 31 47 15 5051 15
1949 3 18 17975 291 70 31 50.5 18.5 5069.5 18.5
1949 3 19 17976 292 74 30 52 20 5089.5 20
1949 3 20 17977 293 60 38 49 17 5106.5 17
1949 3 21 17978 294 59 29 44 12 5118.5 12
1949 3 22 17979 295 57 36 46.5 14.5 5133 14.5
1949 3 23 17980 296 48 33 40.5 8.5 5141.5 8.5
1949 3 24 17981 297 54 33 43.5 11.5 5153 11.5
1949 3 25 17982 298 55 30 42.5 10.5 5163.5 10.5
1949 3 26 17983 299 53 32 42.5 10.5 5174 10.5
1949 3 27 17984 300 62 31 46.5 14.5 5188.5 14.5
1949 3 28 17985 301 49 31 40 8 5196.5 8
1949 3 29 17986 302 43 31 37 5 5201.5 5
1949 3 30 17987 303 46 29 37.5 5.5 5207 5.5
1949 3 31 17988 304 50 35 42.5 10.5 5217.5 10.5
1949 4 1 17989 305 47 32 39.5 7.5 5225 7.5
1949 4 2 17990 306 55 31 43 11 5236 11
1949 4 3 17991 307 54 34 44 12 5248 12
1949 4 4 17992 308 65 31 48 16 5264 16
1949 4 5 17993 309 71 32 51.5 19.5 5283.5 19.5
1949 4 6 17994 310 71 40 55.5 23.5 5307 23.5
1949 4 7 17995 311 70 40 55 23 5330 23
1949 4 8 17996 312 62 43 52.5 20.5 5350.5 20.5
1949 4 9 17997 313 66 39 52.5 20.5 5371 20.5
1949 4 10 17998 314 61 38 49.5 17.5 5388.5 17.5
1949 4 11 17999 315 71 31 51 19 5407.5 19
1949 4 12 18000 316 78 33 55.5 23.5 5431 23.5
1949 4 13 18001 317 70 38 54 22 5453 22
1949 4 14 18002 318 65 32 48.5 16.5 5469.5 16.5
1949 4 15 18003 319 63 35 49 17 5486.5 17
1949 4 16 18004 320 73 30 51.5 19.5 5506 19.5
1949 4 17 18005 321 76 36 56 24 5530 24
1949 4 18 18006 322 75 38 56.5 24.5 5554.5 24.5
1949 4 19 18007 323 74 40 57 25 5579.5 25
1949 4 20 18008 324 71 41 56 24 5603.5 24
1949 4 21 18009 325 76 42 59 27 5630.5 27
1949 4 22 18010 326 83 41 62 30 5660.5 30
1949 4 23 18011 327 86 43 64.5 32.5 5693 32.5
1949 4 24 18012 328 89 48 68.5 36.5 5729.5 36.5
1949 4 25 18013 329 84 52 68 36 5765.5 36
1949 4 26 18014 330 82 55 68.5 36.5 5802 36.5
1949 4 27 18015 331 79 50 64.5 32.5 5834.5 32.5
1949 4 28 18016 332 83 46 64.5 32.5 5867 32.5
1949 4 29 18017 333 80 55 67.5 35.5 5902.5 35.5
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1949 4 30 18018 334 65 45 55 23 5925.5 23
1949 5 1 18019 335 77 38 57.5 25.5 5951 25.5
1949 5 2 18020 336 84 43 63.5 31.5 5982.5 31.5
1949 5 3 18021 337 83 61 72 40 6022.5 40
1949 5 4 18022 338 76 48 62 30 6052.5 30
1949 5 5 18023 339 64 44 54 22 6074.5 22
1949 5 6 18024 340 55 44 49.5 17.5 6092 17.5
1949 5 7 18025 341 60 44 52 20 6112 20
1949 5 8 18026 342 71 41 56 24 6136 24
1949 5 9 18027 343 80 52 66 34 6170 34
1949 5 10 18028 344 81 46 63.5 31.5 6201.5 31.5
1949 5 11 18029 345 76 41 58.5 26.5 6228 26.5
1949 5 12 18030 346 65 41 53 21 6249 21
1949 5 13 18031 347 77 45 61 29 6278 29
1949 5 14 18032 348 83 56 69.5 37.5 6315.5 37.5
1949 5 15 18033 349 74 55 64.5 32.5 6348 32.5
1949 5 16 18034 350 65 49 57 25 6373 25
1949 5 17 18035 351 74 53 63.5 31.5 6404.5 31.5
1949 5 18 18036 352 72 48 60 28 6432.5 28
1949 5 19 18037 353 74 48 61 29 6461.5 29
1949 5 20 18038 354 70 46 58 26 6487.5 26
1949 5 21 18039 355 74 50 62 30 6517.5 30
1949 5 22 18040 356 78 46 62 30 6547.5 30
1949 5 23 18041 357 84 48 66 34 6581.5 34
1949 5 24 18042 358 87 51 69 37 6618.5 37
1949 5 25 18043 359 89 50 69.5 37.5 6656 37.5
1949 5 26 18044 360 91 53 72 40 6696 40
1949 5 27 18045 361 82 61 71.5 39.5 6735.5 39.5
1949 5 28 18046 362 86 58 72 40 6775.5 40
1949 5 29 18047 363 83 56 69.5 37.5 6813 37.5 1949
1949 5 30 18048 364 77 55 66 34 6847 34 Avg (n ) % values
1949 5 31 18049 365 77 53 65 33 6880 33 51.5 353 96.7
1949 6 1 18050 1 72 49 60.5 28.5 28.5 28.5
1949 6 2 18051 2 72 41 56.5 24.5 53 24.5
1949 6 3 18052 3 72 46 59 27 80 27
1949 6 4 18053 4 59 45 52 20 100 20
1949 6 5 18054 5 66 50 58 26 126 26
1949 6 6 18055 6 67 50 58.5 26.5 152.5 26.5
1949 6 7 18056 7 77 51 64 32 184.5 32
1949 6 8 18057 8 84 54 69 37 221.5 37
1949 6 9 18058 9 84 56 70 38 259.5 38
1949 6 10 18059 10 90 59 74.5 42.5 302 42.5
1949 6 11 18060 11 92 62 77 45 347 45
1949 6 12 18061 12 85 60 72.5 40.5 387.5 40.5
1949 6 13 18062 13 89 55 72 40 427.5 40
1949 6 14 18063 14 86 54 70 38 465.5 38
1949 6 15 18064 15 96 53 74.5 42.5 508 42.5
1949 6 16 18065 16 97 64 80.5 48.5 556.5 48.5
1949 6 17 18066 17 91 68 79.5 47.5 604 47.5
1949 6 18 18067 18 73 61 67 35 639 35
1949 6 19 18068 19 87 60 73.5 41.5 680.5 41.5
1949 6 20 18069 20 90 58 74 42 722.5 42
1949 6 21 18070 21 95 51 73 41 763.5 41
1949 6 22 18071 22 96 58 77 45 808.5 45
1949 6 23 18072 23 86 59 72.5 40.5 849 40.5
1949 6 24 18073 24 86 51 68.5 36.5 885.5 36.5
1949 6 25 18074 25 94 52 73 41 926.5 41
1949 6 26 18075 26 93 61 77 45 971.5 45
1949 6 27 18076 27 90 59 74.5 42.5 1014 42.5
1949 6 28 18077 28 90 52 71 39 1053 39
1949 6 29 18078 29 92 56 74 42 1095 42
1949 6 30 18079 30 95 52 73.5 41.5 1136.5 41.5
1949 7 1 18080 31 98 57 77.5 45.5 1182 45.5
1949 7 2 18081 32 94 67 80.5 48.5 1230.5 48.5
1949 7 3 18082 33 87 65 76 44 1274.5 44
1949 7 4 18083 34 80 63 71.5 39.5 1314 39.5
1949 7 5 18084 35 86 59 72.5 40.5 1354.5 40.5
1949 7 6 18085 36 87 64 75.5 43.5 1398 43.5
1949 7 7 18086 37 91 63 77 45 1443 45
1949 7 8 18087 38 95 60 77.5 45.5 1488.5 45.5
1949 7 9 18088 39 94 62 78 46 1534.5 46
1949 7 10 18089 40 88 60 74 42 1576.5 42
1949 7 11 18090 41 93 58 75.5 43.5 1620 43.5
1949 7 12 18091 42 93 63 78 46 1666 46
1949 7 13 18092 43 97 65 81 49 1715 49
1949 7 14 18093 44 97 64 80.5 48.5 1763.5 48.5
1949 7 15 18094 45 100 60 80 48 1811.5 48
1949 7 16 18095 46 102 63 82.5 50.5 1862 50.5
1949 7 17 18096 47 100 62 81 49 1911 49
1949 7 18 18097 48 99 63 81 49 1960 49
1949 7 19 18098 49 100 65 82.5 50.5 2010.5 50.5
1949 7 20 18099 50 98 71 84.5 52.5 2063 52.5
1949 7 21 18100 51 95 58 76.5 44.5 2107.5 44.5
1949 7 22 18101 52 98 62 80 48 2155.5 48
1949 7 23 18102 53 92 73 82.5 50.5 2206 50.5
1949 7 24 18103 54 88 70 79 47 2253 47
1949 7 25 18104 55 94 62 78 46 2299 46
1949 7 26 18105 56 96 58 77 45 2344 45
1949 7 27 18106 57 96 61 78.5 46.5 2390.5 46.5
1949 7 28 18107 58 97 66 81.5 49.5 2440 49.5
1949 7 29 18108 59 98 56 77 45 2485 45
1949 7 30 18109 60 101 56 78.5 46.5 2531.5 46.5
1949 7 31 18110 61 101 57 79 47 2578.5 47
1949 8 1 18111 62 102 60 81 49 2627.5 49
1949 8 2 18112 63 100 64 82 50 2677.5 50
1949 8 3 18113 64 96 68 82 50 2727.5 50
1949 8 4 18114 65 99 66 82.5 50.5 2778 50.5
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1949 8 5 18115 66 102 67 84.5 52.5 2830.5 52.5
1949 8 6 18116 67 102 67 84.5 52.5 2883 52.5
1949 8 7 18117 68 97 71 84 52 2935 52
1949 8 8 18118 69 80 68 74 42 2977 42
1949 8 9 18119 70 88 62 75 43 3020 43
1949 8 10 18120 71 90 56 73 41 3061 41
1949 8 11 18121 72 90 55 72.5 40.5 3101.5 40.5
1949 8 12 18122 73 91 49 70 38 3139.5 38
1949 8 13 18123 74 92 49 70.5 38.5 3178 38.5
1949 8 14 18124 75 91 54 72.5 40.5 3218.5 40.5
1949 8 15 18125 76 91 49 70 38 3256.5 38
1949 8 16 18126 77 93 47 70 38 3294.5 38
1949 8 17 18127 78 93 51 72 40 3334.5 40
1949 8 18 18128 79 92 49 70.5 38.5 3373 38.5
1949 8 19 18129 80 96 49 72.5 40.5 3413.5 40.5
1949 8 20 18130 81 96 49 72.5 40.5 3454 40.5
1949 8 21 18131 82 100 48 74 42 3496 42
1949 8 22 18132 83 97 62 79.5 47.5 3543.5 47.5
1949 8 23 18133 84 86 69 77.5 45.5 3589 45.5
1949 8 24 18134 85 87 57 72 40 3629 40
1949 8 25 18135 86 83 57 70 38 3667 38
1949 8 26 18136 87 92 55 73.5 41.5 3708.5 41.5
1949 8 27 18137 88 94 55 74.5 42.5 3751 42.5
1949 8 28 18138 89 96 63 79.5 47.5 3798.5 47.5
1949 8 29 18139 90 99 59 79 47 3845.5 47
1949 8 30 18140 91 96 58 77 45 3890.5 45
1949 8 31 18141 92 93 57 75 43 3933.5 43
1949 9 1 18142 93 94 60 77 45 3978.5 45
1949 9 2 18143 94 92 60 76 44 4022.5 44
1949 9 3 18144 95 92 56 74 42 4064.5 42
1949 9 4 18145 96 95 54 74.5 42.5 4107 42.5
1949 9 5 18146 97 94 54 74 42 4149 42
1949 9 6 18147 98 94 52 73 41 4190 41
1949 9 7 18148 99 89 55 72 40 4230 40
1949 9 8 18149 100 93 66 79.5 47.5 4277.5 47.5
1949 9 9 18150 101 85 58 71.5 39.5 4317 39.5
1949 9 10 18151 102 85 55 70 38 4355 38
1949 9 11 18152 103 90 61 75.5 43.5 4398.5 43.5
1949 9 12 18153 104 86 49 67.5 35.5 4434 35.5
1949 9 13 18154 105 74 56 65 33 4467 33
1949 9 14 18155 106 80 50 65 33 4500 33
1949 9 15 18156 107 85 48 66.5 34.5 4534.5 34.5
1949 9 16 18157 108 91 50 70.5 38.5 4573 38.5
1949 9 17 18158 109 89 57 73 41 4614 41
1949 9 18 18159 110 82 42 62 30 4644 30
1949 9 19 18160 111 86 39 62.5 30.5 4674.5 30.5
1949 9 20 18161 112 91 44 67.5 35.5 4710 35.5
1949 9 21 18162 113 90 46 68 36 4746 36
1949 9 22 18163 114 90 44 67 35 4781 35
1949 9 23 18164 115 90 43 66.5 34.5 4815.5 34.5
1949 9 24 18165 116 89 53 71 39 4854.5 39
1949 9 25 18166 117 86 52 69 37 4891.5 37
1949 9 26 18167 118 84 58 71 39 4930.5 39
1949 9 27 18168 119 85 51 68 36 4966.5 36
1949 9 28 18169 120 78 56 67 35 5001.5 35
1949 9 29 18170 121 76 52 64 32 5033.5 32
1949 9 30 18171 122 72 47 59.5 27.5 5061 27.5
1949 10 1 18172 123 80 45 62.5 30.5 5091.5 30.5
1949 10 2 18173 124 81 43 62 30 5121.5 30
1949 10 3 18174 125 83 48 65.5 33.5 5155 33.5
1949 10 4 18175 126 84 45 64.5 32.5 5187.5 32.5
1949 10 5 18176 127 83 60 71.5 39.5 5227 39.5
1949 10 6 18177 128 81 63 72 40 5267 40
1949 10 7 18178 129 78 49 63.5 31.5 5298.5 31.5
1949 10 8 18179 130 50 41 45.5 13.5 5312 13.5
1949 10 9 18180 131 50 36 43 11 5323 11
1949 10 10 18181 132 61 34 47.5 15.5 5338.5 15.5
1949 10 11 18182 133 60 31 45.5 13.5 5352 13.5
1949 10 12 18183 134 65 34 49.5 17.5 5369.5 17.5
1949 10 13 18184 135 70 35 52.5 20.5 5390 20.5
1949 10 14 18185 136 74 43 58.5 26.5 5416.5 26.5
1949 10 15 18186 137 76 40 58 26 5442.5 26
1949 10 16 18187 138 76 41 58.5 26.5 5469 26.5
1949 10 17 18188 139 72 45 58.5 26.5 5495.5 26.5
1949 10 18 18189 140 66 43 54.5 22.5 5518 22.5
1949 10 19 18190 141 45 32 38.5 6.5 5524.5 6.5
1949 10 20 18191 142 46 32 39 7 5531.5 7
1949 10 21 18192 143 50 28 39 7 5538.5 7
1949 10 22 18193 144 52 28 40 8 5546.5 8
1949 10 23 18194 145 58 27 42.5 10.5 5557 10.5
1949 10 24 18195 146 61 29 45 13 5570 13
1949 10 25 18196 147 62 29 45.5 13.5 5583.5 13.5
1949 10 26 18197 148 64 28 46 14 5597.5 14
1949 10 27 18198 149 65 30 47.5 15.5 5613 15.5
1949 10 28 18199 150 66 30 48 16 5629 16
1949 10 29 18200 151 65 34 49.5 17.5 5646.5 17.5
1949 10 30 18201 152 56 31 43.5 11.5 5658 11.5
1949 10 31 18202 153 58 26 42 10 5668 10
1949 11 1 18203 154 64 25 44.5 12.5 5680.5 12.5
1949 11 2 18204 155 68 26 47 15 5695.5 15
1949 11 3 18205 156 67 26 46.5 14.5 5710 14.5
1949 11 4 18206 157 66 26 46 14 5724 14
1949 11 5 18207 158 67 25 46 14 5738 14
1949 11 6 18208 159 66 24 45 13 5751 13
1949 11 7 18209 160 62 24 43 11 5762 11
1949 11 8 18210 161 63 29 46 14 5776 14
1949 11 9 18211 162 55 37 46 14 5790 14
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1949 11 10 18212 163 55 43 49 17 5807 17
1949 11 11 18213 164 54 28 41 9 5816 9
1949 11 12 18214 165 55 21 38 6 5822 6
1949 11 13 18215 166 58 21 39.5 7.5 5829.5 7.5
1949 11 14 18216 167 58 22 40 8 5837.5 8
1949 11 15 18217 168 65 24 44.5 12.5 5850 12.5
1949 11 16 18218 169 63 24 43.5 11.5 5861.5 11.5
1949 11 17 18219 170 62 23 42.5 10.5 5872 10.5
1949 11 18 18220 171 62 23 42.5 10.5 5882.5 10.5
1949 11 19 18221 172 60 22 41 9 5891.5 9
1949 11 20 18222 173 62 21 41.5 9.5 5901 9.5
1949 11 21 18223 174 61 21 41 9 5910 9
1949 11 22 18224 175 58 21 39.5 7.5 5917.5 7.5
1949 11 23 18225 176 52 19 35.5 3.5 5921 3.5
1949 11 24 18226 177 61 25 43 11 5932 11
1949 11 25 18227 178 60 24 42 10 5942 10
1949 11 26 18228 179 61 24 42.5 10.5 5952.5 10.5
1949 11 27 18229 180 63 25 44 12 5964.5 12
1949 11 28 18230 181 69 24 46.5 14.5 5979 14.5
1949 11 29 18231 182 64 23 43.5 11.5 5990.5 11.5
1949 11 30 18232 183 59 21 40 8 5998.5 8
1949 12 1 18233 184 59 20 39.5 7.5 6006 7.5
1949 12 2 18234 185 51 15 33 1 6007 1
1949 12 3 18235 186 54 17 35.5 3.5 6010.5 3.5
1949 12 4 18236 187 54 14 34 2 6012.5 2
1949 12 5 18237 188 54 15 34.5 2.5 6015 2.5
1949 12 6 18238 189 50 16 33 1 6016 1
1949 12 7 18239 190 50 24 37 5 6021 5
1949 12 8 18240 191 53 28 40.5 8.5 6029.5 8.5
1949 12 9 18241 192 57 32 44.5 12.5 6042 12.5
1949 12 10 18242 193 48 24 36 4 6046 4
1949 12 11 18243 194 34 13 23.5 -8.5 6037.5 -8.5
1949 12 12 18244 195 30 6 18 -14 6023.5 -14
1949 12 13 18245 196 31 8 19.5 -12.5 6011 -12.5
1949 12 14 18246 197 33 9 21 -11 6000 -11
1949 12 15 18247 198 26 9 17.5 -14.5 5985.5 -14.5
1949 12 16 18248 199 31 12 21.5 -10.5 5975 -10.5
1949 12 17 18249 200 34 8 21 -11 5964 -11
1949 12 18 18250 201 47 29 38 6 5970 6
1949 12 19 18251 202 49 35 42 10 5980 10
1949 12 20 18252 203 36 21 28.5 -3.5 5976.5 -3.5
1949 12 21 18253 204 36 16 26 -6 5970.5 -6
1949 12 22 18254 205 36 11 23.5 -8.5 5962 -8.5
1949 12 23 18255 206 33 11 22 -10 5952 -10
1949 12 24 18256 207 41 15 28 -4 5948 -4
1949 12 25 18257 208 35 10 22.5 -9.5 5938.5 -9.5
1949 12 26 18258 209 40 9 24.5 -7.5 5931 -7.5
1949 12 27 18259 210 37 10 23.5 -8.5 5922.5 -8.5
1949 12 28 18260 211 38 9 23.5 -8.5 5914 -8.5
1949 12 29 18261 212 39 8 23.5 -8.5 5905.5 -8.5
1949 12 30 18262 213 40 11 25.5 -6.5 5899 -6.5
1949 12 31 18263 214 42 9 25.5 -6.5 5892.5 -6.5
1950 1 1 18264 215 38 16 27 -5 5887.5 -5
1950 1 2 18265 216 49 17 33 1 5888.5 1
1950 1 3 18266 217 37 3 20 -12 5876.5 -12
1950 1 4 18267 218 18 -1 8.5 -23.5 5853 -23.5
1950 1 5 18268 219 25 -7 9 -23 5830 -23
1950 1 6 18269 220 23 -2 10.5 -21.5 5808.5 -21.5
1950 1 7 18270 221 25 -3 11 -21 5787.5 -21
1950 1 8 18271 222 29 4 16.5 -15.5 5772 -15.5
1950 1 9 18272 223 41 9 25 -7 5765 -7
1950 1 10 18273 224 36 4 20 -12 5753 -12
1950 1 11 18274 225 45 6 25.5 -6.5 5746.5 -6.5
1950 1 12 18275 226 41 21 31 -1 5745.5 -1
1950 1 13 18276 227 40 9 24.5 -7.5 5738 -7.5
1950 1 14 18277 228 41 22 31.5 -0.5 5737.5 -0.5
1950 1 15 18278 229 34 6 20 -12 5725.5 -12
1950 1 16 18279 230 38 8 23 -9 5716.5 -9
1950 1 17 18280 231 52 17 34.5 2.5 5719 2.5
1950 1 18 18281 232 53 22 37.5 5.5 5724.5 5.5
1950 1 19 18282 233 48 19 33.5 1.5 5726 1.5
1950 1 20 18283 234 51 17 34 2 5728 2
1950 1 21 18284 235 51 22 36.5 4.5 5732.5 4.5
1950 1 22 18285 236 48 20 34 2 5734.5 2
1950 1 23 18286 237 63 20 41.5 9.5 5744 9.5
1950 1 24 18287 238 54 25 39.5 7.5 5751.5 7.5
1950 1 25 18288 239 34 14 24 -8 5743.5 -8
1950 1 26 18289 240 30 8 19 -13 5730.5 -13
1950 1 27 18290 241 30 8 19 -13 5717.5 -13
1950 1 28 18291 242 49 13 31 -1 5716.5 -1
1950 1 29 18292 243 38 18 28 -4 5712.5 -4
1950 1 30 18293 244 44 22 33 1 5713.5 1
1950 1 31 18294 245 38 23 30.5 -1.5 5712 -1.5
1950 2 1 18295 246 42 14 28 -4 5708 -4
1950 2 2 18296 247 30 7 18.5 -13.5 5694.5 -13.5
1950 2 3 18297 248 34 7 20.5 -11.5 5683 -11.5
1950 2 4 18298 249 37 15 26 -6 5677 -6
1950 2 5 18299 250 38 21 29.5 -2.5 5674.5 -2.5
1950 2 6 18300 251 46 26 36 4 5678.5 4
1950 2 7 18301 252 53 23 38 6 5684.5 6
1950 2 8 18302 253 46 13 29.5 -2.5 5682 -2.5
1950 2 9 18303 254 44 11 27.5 -4.5 5677.5 -4.5
1950 2 10 18304 255 40 13 26.5 -5.5 5672 -5.5
1950 2 11 18305 256 46 28 37 5 5677 5
1950 2 12 18306 257 46 21 33.5 1.5 5678.5 1.5
1950 2 13 18307 258 44 13 28.5 -3.5 5675 -3.5
1950 2 14 18308 259 53 15 34 2 5677 2
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1950 2 15 18309 260 51 18 34.5 2.5 5679.5 2.5
1950 2 16 18310 261 53 17 35 3 5682.5 3
1950 2 17 18311 262 58 19 38.5 6.5 5689 6.5
1950 2 18 18312 263 57 19 38 6 5695 6
1950 2 19 18313 264 57 19 38 6 5701 6
1950 2 20 18314 265 62 25 43.5 11.5 5712.5 11.5
1950 2 21 18315 266 49 23 36 4 5716.5 4
1950 2 22 18316 267 51 20 35.5 3.5 5720 3.5
1950 2 23 18317 268 60 20 40 8 5728 8
1950 2 24 18318 269 62 26 44 12 5740 12
1950 2 25 18319 270 65 25 45 13 5753 13
1950 2 26 18320 271 65 25 45 13 5766 13
1950 2 27 18321 272 60 43 51.5 19.5 5785.5 19.5
1950 2 28 18322 273 60 32 46 14 5799.5 14
1950 3 1 18323 274 52 24 38 6 5805.5 6
1950 3 2 18324 275 60 32 46 14 5819.5 14
1950 3 3 18325 276 64 27 45.5 13.5 5833 13.5
1950 3 4 18326 277 63 29 46 14 5847 14
1950 3 5 18327 278 70 24 47 15 5862 15
1950 3 6 18328 279 58 34 46 14 5876 14
1950 3 7 18329 280 49 26 37.5 5.5 5881.5 5.5
1950 3 8 18330 281 51 24 37.5 5.5 5887 5.5
1950 3 9 18331 282 64 33 48.5 16.5 5903.5 16.5
1950 3 10 18332 283 63 45 54 22 5925.5 22
1950 3 11 18333 284 48 31 39.5 7.5 5933 7.5
1950 3 12 18334 285 39 18 28.5 -3.5 5929.5 -3.5
1950 3 13 18335 286 43 10 26.5 -5.5 5924 -5.5
1950 3 14 18336 287 50 19 34.5 2.5 5926.5 2.5
1950 3 15 18337 288 56 21 38.5 6.5 5933 6.5
1950 3 16 18338 289 60 18 39 7 5940 7
1950 3 17 18339 290 70 25 47.5 15.5 5955.5 15.5
1950 3 18 18340 291 57 29 43 11 5966.5 11
1950 3 19 18341 292 64 24 44 12 5978.5 12
1950 3 20 18342 293 56 34 45 13 5991.5 13
1950 3 21 18343 294 60 21 40.5 8.5 6000 8.5
1950 3 22 18344 295 70 35 52.5 20.5 6020.5 20.5
1950 3 23 18345 296 58 25 41.5 9.5 6030 9.5
1950 3 24 18346 297 70 28 49 17 6047 17
1950 3 25 18347 298 60 34 47 15 6062 15
1950 3 26 18348 299 47 34 40.5 8.5 6070.5 8.5
1950 3 27 18349 300 50 18 34 2 6072.5 2
1950 3 28 18350 301 55 20 37.5 5.5 6078 5.5
1950 3 29 18351 302 59 23 41 9 6087 9
1950 3 30 18352 303 64 33 48.5 16.5 6103.5 16.5
1950 3 31 18353 304 74 25 49.5 17.5 6121 17.5
1950 4 1 18354 305 76 30 53 21 6142 21
1950 4 2 18355 306 77 34 55.5 23.5 6165.5 23.5
1950 4 3 18356 307 62 32 47 15 6180.5 15
1950 4 4 18357 308 55 21 38 6 6186.5 6
1950 4 5 18358 309 60 25 42.5 10.5 6197 10.5
1950 4 6 18359 310 74 31 52.5 20.5 6217.5 20.5
1950 4 7 18360 311 75 56 65.5 33.5 6251 33.5
1950 4 8 18361 312 73 53 63 31 6282 31
1950 4 9 18362 313 58 36 47 15 6297 15
1950 4 10 18363 314 60 36 48 16 6313 16
1950 4 11 18364 315 68 32 50 18 6331 18
1950 4 12 18365 316 71 30 50.5 18.5 6349.5 18.5
1950 4 13 18366 317 76 34 55 23 6372.5 23
1950 4 14 18367 318 65 40 52.5 20.5 6393 20.5
1950 4 15 18368 319 62 34 48 16 6409 16
1950 4 16 18369 320 74 32 53 21 6430 21
1950 4 17 18370 321 79 32 55.5 23.5 6453.5 23.5
1950 4 18 18371 322 73 46 59.5 27.5 6481 27.5
1950 4 19 18372 323 69 32 50.5 18.5 6499.5 18.5
1950 4 20 18373 324 78 32 55 23 6522.5 23
1950 4 21 18374 325 87 37 62 30 6552.5 30
1950 4 22 18375 326 84 43 63.5 31.5 6584 31.5
1950 4 23 18376 327 79 50 64.5 32.5 6616.5 32.5
1950 4 24 18377 328 57 32 44.5 12.5 6629 12.5
1950 4 25 18378 329 70 24 47 15 6644 15
1950 4 26 18379 330 80 35 57.5 25.5 6669.5 25.5
1950 4 27 18380 331 75 41 58 26 6695.5 26
1950 4 28 18381 332 66 33 49.5 17.5 6713 17.5
1950 4 29 18382 333 61 23 42 10 6723 10
1950 4 30 18383 334 68 28 48 16 6739 16
1950 5 1 18384 335 77 31 54 22 6761 22
1950 5 2 18385 336 75 55 65 33 6794 33
1950 5 3 18386 337 72 53 62.5 30.5 6824.5 30.5
1950 5 4 18387 338 54 35 44.5 12.5 6837 12.5
1950 5 5 18388 339 60 37 48.5 16.5 6853.5 16.5
1950 5 6 18389 340 61 33 47 15 6868.5 15
1950 5 7 18390 341 64 38 51 19 6887.5 19
1950 5 8 18391 342 60 27 43.5 11.5 6899 11.5
1950 5 9 18392 343 60 32 46 14 6913 14
1950 5 10 18393 344 65 31 48 16 6929 16
1950 5 11 18394 345 75 31 53 21 6950 21
1950 5 12 18395 346 81 39 60 28 6978 28
1950 5 13 18396 347 76 44 60 28 7006 28
1950 5 14 18397 348 81 42 61.5 29.5 7035.5 29.5
1950 5 15 18398 349 82 46 64 32 7067.5 32
1950 5 16 18399 350 83 44 63.5 31.5 7099 31.5
1950 5 17 18400 351 81 49 65 33 7132 33
1950 5 18 18401 352 79 48 63.5 31.5 7163.5 31.5
1950 5 19 18402 353 77 47 62 30 7193.5 30
1950 5 20 18403 354 78 44 61 29 7222.5 29
1950 5 21 18404 355 84 42 63 31 7253.5 31
1950 5 22 18405 356 86 44 65 33 7286.5 33
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1950 5 23 18406 357 84 55 69.5 37.5 7324 37.5
1950 5 24 18407 358 85 58 71.5 39.5 7363.5 39.5
1950 5 25 18408 359 70 47 58.5 26.5 7390 26.5
1950 5 26 18409 360 70 40 55 23 7413 23
1950 5 27 18410 361 84 37 60.5 28.5 7441.5 28.5
1950 5 28 18411 362 82 52 67 35 7476.5 35
1950 5 29 18412 363 81 44 62.5 30.5 7507 30.5 1950
1950 5 30 18413 364 93 47 70 38 7545 38 Avg (n ) % values
1950 5 31 18414 365 87 54 70.5 38.5 7583.5 38.5 52.8 365 100.0
1950 6 1 18415 1 91 45 68 36 36 36
1950 6 2 18416 2 90 48 69 37 73 37
1950 6 3 18417 3 73 49 61 29 102 29
1950 6 4 18418 4 78 45 61.5 29.5 131.5 29.5
1950 6 5 18419 5 90 42 66 34 165.5 34
1950 6 6 18420 6 92 48 70 38 203.5 38
1950 6 7 18421 7 72 49 60.5 28.5 232 28.5
1950 6 8 18422 8 73 36 54.5 22.5 254.5 22.5
1950 6 9 18423 9 83 40 61.5 29.5 284 29.5
1950 6 10 18424 10 91 41 66 34 318 34
1950 6 11 18425 11 92 50 71 39 357 39
1950 6 12 18426 12 88 57 72.5 40.5 397.5 40.5
1950 6 13 18427 13 90 46 68 36 433.5 36
1950 6 14 18428 14 89 52 70.5 38.5 472 38.5
1950 6 15 18429 15 92 45 68.5 36.5 508.5 36.5
1950 6 16 18430 16 92 48 70 38 546.5 38
1950 6 17 18431 17 91 45 68 36 582.5 36
1950 6 18 18432 18 91 57 74 42 624.5 42
1950 6 19 18433 19 93 51 72 40 664.5 40
1950 6 20 18434 20 92 63 77.5 45.5 710 45.5
1950 6 21 18435 21 97 54 75.5 43.5 753.5 43.5
1950 6 22 18436 22 92 62 77 45 798.5 45
1950 6 23 18437 23 90 70 80 48 846.5 48
1950 6 24 18438 24 91 68 79.5 47.5 894 47.5
1950 6 25 18439 25 87 57 72 40 934 40
1950 6 26 18440 26 96 53 74.5 42.5 976.5 42.5
1950 6 27 18441 27 100 54 77 45 1021.5 45
1950 6 28 18442 28 100 56 78 46 1067.5 46
1950 6 29 18443 29 100 58 79 47 1114.5 47
1950 6 30 18444 30 98 61 79.5 47.5 1162 47.5
1950 7 1 18445 31 102 60 81 49 1211 49
1950 7 2 18446 32 102 62 82 50 1261 50
1950 7 3 18447 33 98 60 79 47 1308 47
1950 7 4 18448 34 99 60 79.5 47.5 1355.5 47.5
1950 7 5 18449 35 96 61 78.5 46.5 1402 46.5
1950 7 6 18450 36 95 63 79 47 1449 47
1950 7 7 18451 37 79 61 70 38 1487 38
1950 7 8 18452 38 81 59 70 38 1525 38
1950 7 9 18453 39 87 61 74 42 1567 42
1950 7 10 18454 40 92 66 79 47 1614 47
1950 7 11 18455 41 92 65 78.5 46.5 1660.5 46.5
1950 7 12 18456 42 93 66 79.5 47.5 1708 47.5
1950 7 13 18457 43 96 62 79 47 1755 47
1950 7 14 18458 44 95 64 79.5 47.5 1802.5 47.5
1950 7 15 18459 45 95 67 81 49 1851.5 49
1950 7 16 18460 46 96 63 79.5 47.5 1899 47.5
1950 7 17 18461 47 87 61 74 42 1941 42
1950 7 18 18462 48 84 58 71 39 1980 39
1950 7 19 18463 49 91 60 75.5 43.5 2023.5 43.5
1950 7 20 18464 50 94 60 77 45 2068.5 45
1950 7 21 18465 51 95 60 77.5 45.5 2114 45.5
1950 7 22 18466 52 96 64 80 48 2162 48
1950 7 23 18467 53 96 62 79 47 2209 47
1950 7 24 18468 54 95 70 82.5 50.5 2259.5 50.5
1950 7 25 18469 55 92 65 78.5 46.5 2306 46.5
1950 7 26 18470 56 94 62 78 46 2352 46
1950 7 27 18471 57 92 67 79.5 47.5 2399.5 47.5
1950 7 28 18472 58 92 65 78.5 46.5 2446 46.5
1950 7 29 18473 59 96 61 78.5 46.5 2492.5 46.5
1950 7 30 18474 60 90 60 75 43 2535.5 43
1950 7 31 18475 61 88 51 69.5 37.5 2573 37.5
1950 8 1 18476 62 93 54 73.5 41.5 2614.5 41.5
1950 8 2 18477 63 96 62 79 47 2661.5 47
1950 8 3 18478 64 96 62 79 47 2708.5 47
1950 8 4 18479 65 95 54 74.5 42.5 2751 42.5
1950 8 5 18480 66 91 60 75.5 43.5 2794.5 43.5
1950 8 6 18481 67 91 57 74 42 2836.5 42
1950 8 7 18482 68 93 56 74.5 42.5 2879 42.5
1950 8 8 18483 69 95 56 75.5 43.5 2922.5 43.5
1950 8 9 18484 70 96 56 76 44 2966.5 44
1950 8 10 18485 71 88 57 72.5 40.5 3007 40.5
1950 8 11 18486 72 74 58 66 34 3041 34
1950 8 12 18487 73 85 52 68.5 36.5 3077.5 36.5
1950 8 13 18488 74 87 52 69.5 37.5 3115 37.5
1950 8 14 18489 75 92 51 71.5 39.5 3154.5 39.5
1950 8 15 18490 76 94 53 73.5 41.5 3196 41.5
1950 8 16 18491 77 96 55 75.5 43.5 3239.5 43.5
1950 8 17 18492 78 95 54 74.5 42.5 3282 42.5
1950 8 18 18493 79 97 55 76 44 3326 44
1950 8 19 18494 80 99 54 76.5 44.5 3370.5 44.5
1950 8 20 18495 81 99 55 77 45 3415.5 45
1950 8 21 18496 82 99 56 77.5 45.5 3461 45.5
1950 8 22 18497 83 97 55 76 44 3505 44
1950 8 23 18498 84 96 60 78 46 3551 46
1950 8 24 18499 85 95 65 80 48 3599 48
1950 8 25 18500 86 93 62 77.5 45.5 3644.5 45.5
1950 8 26 18501 87 94 61 77.5 45.5 3690 45.5
1950 8 27 18502 88 96 56 76 44 3734 44
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1950 8 28 18503 89 97 55 76 44 3778 44
1950 8 29 18504 90 93 53 73 41 3819 41
1950 8 30 18505 91 97 51 74 42 3861 42
1950 8 31 18506 92 100 54 77 45 3906 45
1950 9 1 18507 93 99 56 77.5 45.5 3951.5 45.5
1950 9 2 18508 94 98 56 77 45 3996.5 45
1950 9 3 18509 95 98 55 76.5 44.5 4041 44.5
1950 9 4 18510 96 92 64 78 46 4087 46
1950 9 5 18511 97 91 63 77 45 4132 45
1950 9 6 18512 98 88 63 75.5 43.5 4175.5 43.5
1950 9 7 18513 99 83 60 71.5 39.5 4215 39.5
1950 9 8 18514 100 81 58 69.5 37.5 4252.5 37.5
1950 9 9 18515 101 80 54 67 35 4287.5 35
1950 9 10 18516 102 75 50 62.5 30.5 4318 30.5
1950 9 11 18517 103 82 47 64.5 32.5 4350.5 32.5
1950 9 12 18518 104 80 52 66 34 4384.5 34
1950 9 13 18519 105 81 50 65.5 33.5 4418 33.5
1950 9 14 18520 106 83 53 68 36 4454 36
1950 9 15 18521 107 82 46 64 32 4486 32
1950 9 16 18522 108 81 51 66 34 4520 34
1950 9 17 18523 109 82 49 65.5 33.5 4553.5 33.5
1950 9 18 18524 110 83 48 65.5 33.5 4587 33.5
1950 9 19 18525 111 70 50 60 28 4615 28
1950 9 20 18526 112 73 40 56.5 24.5 4639.5 24.5
1950 9 21 18527 113 69 45 57 25 4664.5 25
1950 9 22 18528 114 77 42 59.5 27.5 4692 27.5
1950 9 23 18529 115 78 46 62 30 4722 30
1950 9 24 18530 116 76 50 63 31 4753 31
1950 9 25 18531 117 77 43 60 28 4781 28
1950 9 26 18532 118 85 45 65 33 4814 33
1950 9 27 18533 119 84 50 67 35 4849 35
1950 9 28 18534 120 87 48 67.5 35.5 4884.5 35.5
1950 9 29 18535 121 86 69 77.5 45.5 4930 45.5
1950 9 30 18536 122 79 50 64.5 32.5 4962.5 32.5
1950 10 1 18537 123 74 41 57.5 25.5 4988 25.5
1950 10 2 18538 124 69 31 50 18 5006 18
1950 10 3 18539 125 75 32 53.5 21.5 5027.5 21.5
1950 10 4 18540 126 84 34 59 27 5054.5 27
1950 10 5 18541 127 85 37 61 29 5083.5 29
1950 10 6 18542 128 74 50 62 30 5113.5 30
1950 10 7 18543 129 72 39 55.5 23.5 5137 23.5
1950 10 8 18544 130 78 35 56.5 24.5 5161.5 24.5
1950 10 9 18545 131 84 42 63 31 5192.5 31
1950 10 10 18546 132 84 40 62 30 5222.5 30
1950 10 11 18547 133 84 39 61.5 29.5 5252 29.5
1950 10 12 18548 134 85 39 62 30 5282 30
1950 10 13 18549 135 86 40 63 31 5313 31
1950 10 14 18550 136 82 41 61.5 29.5 5342.5 29.5
1950 10 15 18551 137 84 49 66.5 34.5 5377 34.5
1950 10 16 18552 138 82 41 61.5 29.5 5406.5 29.5
1950 10 17 18553 139 84 49 66.5 34.5 5441 34.5
1950 10 18 18554 140 82 36 59 27 5468 27
1950 10 19 18555 141 80 35 57.5 25.5 5493.5 25.5
1950 10 20 18556 142 82 34 58 26 5519.5 26
1950 10 21 18557 143 80 37 58.5 26.5 5546 26.5
1950 10 22 18558 144 80 38 59 27 5573 27
1950 10 23 18559 145 79 38 58.5 26.5 5599.5 26.5
1950 10 24 18560 146 76 43 59.5 27.5 5627 27.5
1950 10 25 18561 147 76 50 63 31 5658 31
1950 10 26 18562 148 75 54 64.5 32.5 5690.5 32.5
1950 10 27 18563 149 76 47 61.5 29.5 5720 29.5
1950 10 28 18564 150 78 39 58.5 26.5 5746.5 26.5
1950 10 29 18565 151 80 39 59.5 27.5 5774 27.5
1950 10 30 18566 152 77 48 62.5 30.5 5804.5 30.5
1950 10 31 18567 153 67 40 53.5 21.5 5826 21.5
1950 11 1 18568 154 66 30 48 16 5842 16
1950 11 2 18569 155 70 36 53 21 5863 21
1950 11 3 18570 156 61 30 45.5 13.5 5876.5 13.5
1950 11 4 18571 157 64 28 46 14 5890.5 14
1950 11 5 18572 158 66 25 45.5 13.5 5904 13.5
1950 11 6 18573 159 67 29 48 16 5920 16
1950 11 7 18574 160 67 29 48 16 5936 16
1950 11 8 18575 161 74 30 52 20 5956 20
1950 11 9 18576 162 52 17 34.5 2.5 5958.5 2.5
1950 11 10 18577 163 36 8 22 -10 5948.5 -10
1950 11 11 18578 164 42 14 28 -4 5944.5 -4
1950 11 12 18579 165 43 6 24.5 -7.5 5937 -7.5
1950 11 13 18580 166 56 16 36 4 5941 4
1950 11 14 18581 167 55 41 48 16 5957 16
1950 11 15 18582 168 52 22 37 5 5962 5
1950 11 16 18583 169 55 20 37.5 5.5 5967.5 5.5
1950 11 17 18584 170 55 25 40 8 5975.5 8
1950 11 18 18585 171 57 25 41 9 5984.5 9
1950 11 19 18586 172 64 39 51.5 19.5 6004 19.5
1950 11 20 18587 173 70 29 49.5 17.5 6021.5 17.5
1950 11 21 18588 174 66 37 51.5 19.5 6041 19.5
1950 11 22 18589 175 64 25 44.5 12.5 6053.5 12.5
1950 11 23 18590 176 64 19 41.5 9.5 6063 9.5
1950 11 24 18591 177 62 18 40 8 6071 8
1950 11 25 18592 178 61 19 40 8 6079 8
1950 11 26 18593 179 62 19 40.5 8.5 6087.5 8.5
1950 11 27 18594 180 58 18 38 6 6093.5 6
1950 11 28 18595 181 59 18 38.5 6.5 6100 6.5
1950 11 29 18596 182 54 17 35.5 3.5 6103.5 3.5
1950 11 30 18597 183 51 23 37 5 6108.5 5
1950 12 1 18598 184 54 23 38.5 6.5 6115 6.5
1950 12 2 18599 185 49 19 34 2 6117 2
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1950 12 3 18600 186 42 22 32 0 6117 0
1950 12 4 18601 187 54 24 39 7 6124 7
1950 12 5 18602 188 52 23 37.5 5.5 6129.5 5.5
1950 12 6 18603 189 37 11 24 -8 6121.5 -8
1950 12 7 18604 190 44 25 34.5 2.5 6124 2.5
1950 12 8 18605 191 49 21 35 3 6127 3
1950 12 9 18606 192 56 18 37 5 6132 5
1950 12 10 18607 193 54 18 36 4 6136 4
1950 12 11 18608 194 51 18 34.5 2.5 6138.5 2.5
1950 12 12 18609 195 57 19 38 6 6144.5 6
1950 12 13 18610 196 53 17 35 3 6147.5 3
1950 12 14 18611 197 46 22 34 2 6149.5 2
1950 12 15 18612 198 50 21 35.5 3.5 6153 3.5
1950 12 16 18613 199 53 18 35.5 3.5 6156.5 3.5
1950 12 17 18614 200 53 20 36.5 4.5 6161 4.5
1950 12 18 18615 201 50 14 32 0 6161 0
1950 12 19 18616 202 49 22 35.5 3.5 6164.5 3.5
1950 12 20 18617 203 53 14 33.5 1.5 6166 1.5
1950 12 21 18618 204 52 12 32 0 6166 0
1950 12 22 18619 205 50 12 31 -1 6165 -1
1950 12 23 18620 206 53 11 32 0 6165 0
1950 12 24 18621 207 52 13 32.5 0.5 6165.5 0.5
1950 12 25 18622 208 50 12 31 -1 6164.5 -1
1950 12 26 18623 209 48 11 29.5 -2.5 6162 -2.5
1950 12 27 18624 210 48 9 28.5 -3.5 6158.5 -3.5
1950 12 28 18625 211 43 13 28 -4 6154.5 -4
1950 12 29 18626 212 54 15 34.5 2.5 6157 2.5
1950 12 30 18627 213 42 16 29 -3 6154 -3
1950 12 31 18628 214 45 27 36 4 6158 4
1951 1 1 18629 215 41 20 30.5 -1.5 6156.5 -1.5
1951 1 2 18630 216 36 5 20.5 -11.5 6145 -11.5
1951 1 3 18631 217 47 9 28 -4 6141 -4
1951 1 4 18632 218 52 26 39 7 6148 7
1951 1 5 18633 219 50 21 35.5 3.5 6151.5 3.5
1951 1 6 18634 220 41 8 24.5 -7.5 6144 -7.5
1951 1 7 18635 221 37 2 19.5 -12.5 6131.5 -12.5
1951 1 8 18636 222 31 2 16.5 -15.5 6116 -15.5
1951 1 9 18637 223 43 1 22 -10 6106 -10
1951 1 10 18638 224 33 4 18.5 -13.5 6092.5 -13.5
1951 1 11 18639 225 41 17 29 -3 6089.5 -3
1951 1 12 18640 226 40 14 27 -5 6084.5 -5
1951 1 13 18641 227 44 6 25 -7 6077.5 -7
1951 1 14 18642 228 43 8 25.5 -6.5 6071 -6.5
1951 1 15 18643 229 36 11 23.5 -8.5 6062.5 -8.5
1951 1 16 18644 230 53 10 31.5 -0.5 6062 -0.5
1951 1 17 18645 231 47 15 31 -1 6061 -1
1951 1 18 18646 232 52 20 36 4 6065 4
1951 1 19 18647 233 47 26 36.5 4.5 6069.5 4.5
1951 1 20 18648 234 36 7 21.5 -10.5 6059 -10.5
1951 1 21 18649 235 40 6 23 -9 6050 -9
1951 1 22 18650 236 46 14 30 -2 6048 -2
1951 1 23 18651 237 50 16 33 1 6049 1
1951 1 24 18652 238 54 18 36 4 6053 4
1951 1 25 18653 239 55 15 35 3 6056 3
1951 1 26 18654 240 51 12 31.5 -0.5 6055.5 -0.5
1951 1 27 18655 241 57 17 37 5 6060.5 5
1951 1 28 18656 242 61 38 49.5 17.5 6078 17.5
1951 1 29 18657 243 50 19 34.5 2.5 6080.5 2.5
1951 1 30 18658 244 29 -8 10.5 -21.5 6059 -21.5
1951 1 31 18659 245 25 -16 4.5 -27.5 6031.5 -27.5
1951 2 1 18660 246 19 -21 -1 -33 5998.5 -33
1951 2 2 18661 247 19 -12 3.5 -28.5 5970 -28.5
1951 2 3 18662 248 26 -5 10.5 -21.5 5948.5 -21.5
1951 2 4 18663 249 32 7 19.5 -12.5 5936 -12.5
1951 2 5 18664 250 39 12 25.5 -6.5 5929.5 -6.5
1951 2 6 18665 251 46 9 27.5 -4.5 5925 -4.5
1951 2 7 18666 252 44 18 31 -1 5924 -1
1951 2 8 18667 253 50 22 36 4 5928 4
1951 2 9 18668 254 52 23 37.5 5.5 5933.5 5.5
1951 2 10 18669 255 55 27 41 9 5942.5 9
1951 2 11 18670 256 60 28 44 12 5954.5 12
1951 2 12 18671 257 50 32 41 9 5963.5 9
1951 2 13 18672 258 44 24 34 2 5965.5 2
1951 2 14 18673 259 48 14 31 -1 5964.5 -1
1951 2 15 18674 260 50 14 32 0 5964.5 0
1951 2 16 18675 261 47 15 31 -1 5963.5 -1
1951 2 17 18676 262 54 16 35 3 5966.5 3
1951 2 18 18677 263 52 30 41 9 5975.5 9
1951 2 19 18678 264 49 21 35 3 5978.5 3
1951 2 20 18679 265 50 16 33 1 5979.5 1
1951 2 21 18680 266 52 20 36 4 5983.5 4
1951 2 22 18681 267 63 25 44 12 5995.5 12
1951 2 23 18682 268 53 36 44.5 12.5 6008 12.5
1951 2 24 18683 269 50 23 36.5 4.5 6012.5 4.5
1951 2 25 18684 270 51 18 34.5 2.5 6015 2.5
1951 2 26 18685 271 50 21 35.5 3.5 6018.5 3.5
1951 2 27 18686 272 41 28 34.5 2.5 6021 2.5
1951 2 28 18687 273 45 19 32 0 6021 0
1951 3 1 18688 274 46 19 32.5 0.5 6021.5 0.5
1951 3 2 18689 275 44 29 36.5 4.5 6026 4.5
1951 3 3 18690 276 44 28 36 4 6030 4
1951 3 4 18691 277 49 25 37 5 6035 5
1951 3 5 18692 278 59 40 49.5 17.5 6052.5 17.5
1951 3 6 18693 279 61 46 53.5 21.5 6074 21.5
1951 3 7 18694 280 66 44 55 23 6097 23
1951 3 8 18695 281 66 31 48.5 16.5 6113.5 16.5
1951 3 9 18696 282 67 50 58.5 26.5 6140 26.5
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1951 3 10 18697 283 56 33 44.5 12.5 6152.5 12.5
1951 3 11 18698 284 48 25 36.5 4.5 6157 4.5
1951 3 12 18699 285 53 16 34.5 2.5 6159.5 2.5
1951 3 13 18700 286 63 25 44 12 6171.5 12
1951 3 14 18701 287 60 24 42 10 6181.5 10
1951 3 15 18702 288 69 27 48 16 6197.5 16
1951 3 16 18703 289 66 26 46 14 6211.5 14
1951 3 17 18704 290 44 15 29.5 -2.5 6209 -2.5
1951 3 18 18705 291 46 21 33.5 1.5 6210.5 1.5
1951 3 19 18706 292 59 18 38.5 6.5 6217 6.5
1951 3 20 18707 293 68 22 45 13 6230 13
1951 3 21 18708 294 72 27 49.5 17.5 6247.5 17.5
1951 3 22 18709 295 68 38 53 21 6268.5 21
1951 3 23 18710 296 54 24 39 7 6275.5 7
1951 3 24 18711 297 63 17 40 8 6283.5 8
1951 3 25 18712 298 69 20 44.5 12.5 6296 12.5
1951 3 26 18713 299 70 25 47.5 15.5 6311.5 15.5
1951 3 27 18714 300 58 28 43 11 6322.5 11
1951 3 28 18715 301 53 28 40.5 8.5 6331 8.5
1951 3 29 18716 302 59 20 39.5 7.5 6338.5 7.5
1951 3 30 18717 303 58 37 47.5 15.5 6354 15.5
1951 3 31 18718 304 50 33 41.5 9.5 6363.5 9.5
1951 4 1 18719 305 58 38 48 16 6379.5 16
1951 4 2 18720 306 65 30 47.5 15.5 6395 15.5
1951 4 3 18721 307 71 33 52 20 6415 20
1951 4 4 18722 308 63 43 53 21 6436 21
1951 4 5 18723 309 68 43 55.5 23.5 6459.5 23.5
1951 4 6 18724 310 67 39 53 21 6480.5 21
1951 4 7 18725 311 69 31 50 18 6498.5 18
1951 4 8 18726 312 70 34 52 20 6518.5 20
1951 4 9 18727 313 73 37 55 23 6541.5 23
1951 4 10 18728 314 64 31 47.5 15.5 6557 15.5
1951 4 11 18729 315 64 21 42.5 10.5 6567.5 10.5
1951 4 12 18730 316 69 29 49 17 6584.5 17
1951 4 13 18731 317 77 28 52.5 20.5 6605 20.5
1951 4 14 18732 318 80 32 56 24 6629 24
1951 4 15 18733 319 77 46 61.5 29.5 6658.5 29.5
1951 4 16 18734 320 75 35 55 23 6681.5 23
1951 4 17 18735 321 76 49 62.5 30.5 6712 30.5
1951 4 18 18736 322 73 40 56.5 24.5 6736.5 24.5
1951 4 19 18737 323 71 39 55 23 6759.5 23
1951 4 20 18738 324 73 45 59 27 6786.5 27
1951 4 21 18739 325 71 38 54.5 22.5 6809 22.5
1951 4 22 18740 326 78 39 58.5 26.5 6835.5 26.5
1951 4 23 18741 327 81 43 62 30 6865.5 30
1951 4 24 18742 328 70 43 56.5 24.5 6890 24.5
1951 4 25 18743 329 73 40 56.5 24.5 6914.5 24.5
1951 4 26 18744 330 64 42 53 21 6935.5 21
1951 4 27 18745 331 72 35 53.5 21.5 6957 21.5
1951 4 28 18746 332 73 46 59.5 27.5 6984.5 27.5
1951 4 29 18747 333 59 39 49 17 7001.5 17
1951 4 30 18748 334 55 34 44.5 12.5 7014 12.5
1951 5 1 18749 335 57 38 47.5 15.5 7029.5 15.5
1951 5 2 18750 336 65 27 46 14 7043.5 14
1951 5 3 18751 337 74 31 52.5 20.5 7064 20.5
1951 5 4 18752 338 83 35 59 27 7091 27
1951 5 5 18753 339 87 42 64.5 32.5 7123.5 32.5
1951 5 6 18754 340 84 51 67.5 35.5 7159 35.5
1951 5 7 18755 341 80 54 67 35 7194 35
1951 5 8 18756 342 73 45 59 27 7221 27
1951 5 9 18757 343 76 37 56.5 24.5 7245.5 24.5
1951 5 10 18758 344 78 46 62 30 7275.5 30
1951 5 11 18759 345 84 42 63 31 7306.5 31
1951 5 12 18760 346 74 52 63 31 7337.5 31
1951 5 13 18761 347 69 43 56 24 7361.5 24
1951 5 14 18762 348 61 46 53.5 21.5 7383 21.5
1951 5 15 18763 349 63 46 54.5 22.5 7405.5 22.5
1951 5 16 18764 350 69 42 55.5 23.5 7429 23.5
1951 5 17 18765 351 77 49 63 31 7460 31
1951 5 18 18766 352 79 47 63 31 7491 31
1951 5 19 18767 353 75 49 62 30 7521 30
1951 5 20 18768 354 81 54 67.5 35.5 7556.5 35.5
1951 5 21 18769 355 74 55 64.5 32.5 7589 32.5
1951 5 22 18770 356 76 51 63.5 31.5 7620.5 31.5
1951 5 23 18771 357 73 50 61.5 29.5 7650 29.5
1951 5 24 18772 358 84 48 66 34 7684 34
1951 5 25 18773 359 91 51 71 39 7723 39
1951 5 26 18774 360 93 55 74 42 7765 42
1951 5 27 18775 361 99 57 78 46 7811 46
1951 5 28 18776 362 95 66 80.5 48.5 7859.5 48.5
1951 5 29 18777 363 92 60 76 44 7903.5 44 1951
1951 5 30 18778 364 89 60 74.5 42.5 7946 42.5 Avg (n ) % values
1951 5 31 18779 365 83 55 69 37 7983 37 53.9 365 100.0
1951 6 1 18780 1 65 48 56.5 24.5 24.5 24.5
1951 6 2 18781 2 65 39 52 20 44.5 20
1951 6 3 18782 3 73 42 57.5 25.5 70 25.5
1951 6 4 18783 4 80 48 64 32 102 32
1951 6 5 18784 5 82 45 63.5 31.5 133.5 31.5
1951 6 6 18785 6 83 47 65 33 166.5 33
1951 6 7 18786 7 85 49 67 35 201.5 35
1951 6 8 18787 8 81 49 65 33 234.5 33
1951 6 9 18788 9 83 48 65.5 33.5 268 33.5
1951 6 10 18789 10 80 49 64.5 32.5 300.5 32.5
1951 6 11 18790 11 80 48 64 32 332.5 32
1951 6 12 18791 12 89 47 68 36 368.5 36
1951 6 13 18792 13 92 53 72.5 40.5 409 40.5
1951 6 14 18793 14 91 60 75.5 43.5 452.5 43.5
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1951 6 15 18794 15 93 57 75 43 495.5 43
1951 6 16 18795 16 101 57 79 47 542.5 47
1951 6 17 18796 17 94 65 79.5 47.5 590 47.5
1951 6 18 18797 18 90 56 73 41 631 41
1951 6 19 18798 19 96 54 75 43 674 43
1951 6 20 18799 20 93 63 78 46 720 46
1951 6 21 18800 21 92 55 73.5 41.5 761.5 41.5
1951 6 22 18801 22 83 52 67.5 35.5 797 35.5
1951 6 23 18802 23 89 52 70.5 38.5 835.5 38.5
1951 6 24 18803 24 94 54 74 42 877.5 42
1951 6 25 18804 25 95 52 73.5 41.5 919 41.5
1951 6 26 18805 26 95 53 74 42 961 42
1951 6 27 18806 27 98 54 76 44 1005 44
1951 6 28 18807 28 101 56 78.5 46.5 1051.5 46.5
1951 6 29 18808 29 102 55 78.5 46.5 1098 46.5
1951 6 30 18809 30 94 60 77 45 1143 45
1951 7 1 18810 31 101 55 78 46 1189 46
1951 7 2 18811 32 102 56 79 47 1236 47
1951 7 3 18812 33 103 58 80.5 48.5 1284.5 48.5
1951 7 4 18813 34 97 70 83.5 51.5 1336 51.5
1951 7 5 18814 35 99 56 77.5 45.5 1381.5 45.5
1951 7 6 18815 36 102 59 80.5 48.5 1430 48.5
1951 7 7 18816 37 104 58 81 49 1479 49
1951 7 8 18817 38 100 60 80 48 1527 48
1951 7 9 18818 39 103 59 81 49 1576 49
1951 7 10 18819 40 98 63 80.5 48.5 1624.5 48.5
1951 7 11 18820 41 100 56 78 46 1670.5 46
1951 7 12 18821 42 97 62 79.5 47.5 1718 47.5
1951 7 13 18822 43 101 60 80.5 48.5 1766.5 48.5
1951 7 14 18823 44 103 71 87 55 1821.5 55
1951 7 15 18824 45 104 69 86.5 54.5 1876 54.5
1951 7 16 18825 46 102 73 87.5 55.5 1931.5 55.5
1951 7 17 18826 47 101 70 85.5 53.5 1985 53.5
1951 7 18 18827 48 102 73 87.5 55.5 2040.5 55.5
1951 7 19 18828 49 100 76 88 56 2096.5 56
1951 7 20 18829 50 94 60 77 45 2141.5 45
1951 7 21 18830 51 88 64 76 44 2185.5 44
1951 7 22 18831 52 91 63 77 45 2230.5 45
1951 7 23 18832 53 100 62 81 49 2279.5 49
1951 7 24 18833 54 99 62 80.5 48.5 2328 48.5
1951 7 25 18834 55 101 64 82.5 50.5 2378.5 50.5
1951 7 26 18835 56 99 71 85 53 2431.5 53
1951 7 27 18836 57 99 70 84.5 52.5 2484 52.5
1951 7 28 18837 58 99 71 85 53 2537 53
1951 7 29 18838 59 100 70 85 53 2590 53
1951 7 30 18839 60 103 68 85.5 53.5 2643.5 53.5
1951 7 31 18840 61 103 73 88 56 2699.5 56
1951 8 1 18841 62 99 71 85 53 2752.5 53
1951 8 2 18842 63 87 69 78 46 2798.5 46
1951 8 3 18843 64 88 62 75 43 2841.5 43
1951 8 4 18844 65 82 63 72.5 40.5 2882 40.5
1951 8 5 18845 66 90 60 75 43 2925 43
1951 8 6 18846 67 95 65 80 48 2973 48
1951 8 7 18847 68 95 64 79.5 47.5 3020.5 47.5
1951 8 8 18848 69 95 60 77.5 45.5 3066 45.5
1951 8 9 18849 70 96 59 77.5 45.5 3111.5 45.5
1951 8 10 18850 71 97 62 79.5 47.5 3159 47.5
1951 8 11 18851 72 98 60 79 47 3206 47
1951 8 12 18852 73 98 65 81.5 49.5 3255.5 49.5
1951 8 13 18853 74 100 60 80 48 3303.5 48
1951 8 14 18854 75 97 65 81 49 3352.5 49
1951 8 15 18855 76 98 56 77 45 3397.5 45
1951 8 16 18856 77 100 60 80 48 3445.5 48
1951 8 17 18857 78 98 68 83 51 3496.5 51
1951 8 18 18858 79 101 62 81.5 49.5 3546 49.5
1951 8 19 18859 80 91 71 81 49 3595 49
1951 8 20 18860 81 84 61 72.5 40.5 3635.5 40.5
1951 8 21 18861 82 77 61 69 37 3672.5 37
1951 8 22 18862 83 85 59 72 40 3712.5 40
1951 8 23 18863 84 85 59 72 40 3752.5 40
1951 8 24 18864 85 92 57 74.5 42.5 3795 42.5
1951 8 25 18865 86 91 54 72.5 40.5 3835.5 40.5
1951 8 26 18866 87 95 55 75 43 3878.5 43
1951 8 27 18867 88 88 59 73.5 41.5 3920 41.5
1951 8 28 18868 89 79 60 69.5 37.5 3957.5 37.5
1951 8 29 18869 90 69 59 64 32 3989.5 32
1951 8 30 18870 91 82 56 69 37 4026.5 37
1951 8 31 18871 92 85 54 69.5 37.5 4064 37.5
1951 9 1 18872 93 90 57 73.5 41.5 4105.5 41.5
1951 9 2 18873 94 91 55 73 41 4146.5 41
1951 9 3 18874 95 92 56 74 42 4188.5 42
1951 9 4 18875 96 93 55 74 42 4230.5 42
1951 9 5 18876 97 93 54 73.5 41.5 4272 41.5
1951 9 6 18877 98 93 56 74.5 42.5 4314.5 42.5
1951 9 7 18878 99 92 56 74 42 4356.5 42
1951 9 8 18879 100 95 55 75 43 4399.5 43
1951 9 9 18880 101 87 52 69.5 37.5 4437 37.5
1951 9 10 18881 102 90 48 69 37 4474 37
1951 9 11 18882 103 93 52 72.5 40.5 4514.5 40.5
1951 9 12 18883 104 78 44 61 29 4543.5 29
1951 9 13 18884 105 84 43 63.5 31.5 4575 31.5
1951 9 14 18885 106 90 44 67 35 4610 35
1951 9 15 18886 107 87 45 66 34 4644 34
1951 9 16 18887 108 86 45 65.5 33.5 4677.5 33.5
1951 9 17 18888 109 87 44 65.5 33.5 4711 33.5
1951 9 18 18889 110 92 46 69 37 4748 37
1951 9 19 18890 111 88 52 70 38 4786 38
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1951 9 20 18891 112 93 49 71 39 4825 39
1951 9 21 18892 113 76 56 66 34 4859 34
1951 9 22 18893 114 80 41 60.5 28.5 4887.5 28.5
1951 9 23 18894 115 88 41 64.5 32.5 4920 32.5
1951 9 24 18895 116 89 47 68 36 4956 36
1951 9 25 18896 117 91 49 70 38 4994 38
1951 9 26 18897 118 90 54 72 40 5034 40
1951 9 27 18898 119 88 45 66.5 34.5 5068.5 34.5
1951 9 28 18899 120 78 54 66 34 5102.5 34
1951 9 29 18900 121 75 51 63 31 5133.5 31
1951 9 30 18901 122 80 53 66.5 34.5 5168 34.5
1951 10 1 18902 123 79 53 66 34 5202 34
1951 10 2 18903 124 79 57 68 36 5238 36
1951 10 3 18904 125 67 49 58 26 5264 26
1951 10 4 18905 126 62 39 50.5 18.5 5282.5 18.5
1951 10 5 18906 127 62 38 50 18 5300.5 18
1951 10 6 18907 128 65 34 49.5 17.5 5318 17.5
1951 10 7 18908 129 70 34 52 20 5338 20
1951 10 8 18909 130 74 34 54 22 5360 22
1951 10 9 18910 131 78 35 56.5 24.5 5384.5 24.5
1951 10 10 18911 132 81 38 59.5 27.5 5412 27.5
1951 10 11 18912 133 84 45 64.5 32.5 5444.5 32.5
1951 10 12 18913 134 71 43 57 25 5469.5 25
1951 10 13 18914 135 65 34 49.5 17.5 5487 17.5
1951 10 14 18915 136 69 31 50 18 5505 18
1951 10 15 18916 137 77 31 54 22 5527 22
1951 10 16 18917 138 71 50 60.5 28.5 5555.5 28.5
1951 10 17 18918 139 74 41 57.5 25.5 5581 25.5
1951 10 18 18919 140 71 36 53.5 21.5 5602.5 21.5
1951 10 19 18920 141 75 32 53.5 21.5 5624 21.5
1951 10 20 18921 142 77 39 58 26 5650 26
1951 10 21 18922 143 58 39 48.5 16.5 5666.5 16.5
1951 10 22 18923 144 60 31 45.5 13.5 5680 13.5
1951 10 23 18924 145 66 26 46 14 5694 14
1951 10 24 18925 146 72 32 52 20 5714 20
1951 10 25 18926 147 71 47 59 27 5741 27
1951 10 26 18927 148 57 40 48.5 16.5 5757.5 16.5
1951 10 27 18928 149 57 34 45.5 13.5 5771 13.5
1951 10 28 18929 150 59 33 46 14 5785 14
1951 10 29 18930 151 61 32 46.5 14.5 5799.5 14.5
1951 10 30 18931 152 65 32 48.5 16.5 5816 16.5
1951 10 31 18932 153 65 34 49.5 17.5 5833.5 17.5
1951 11 1 18933 154 51 26 38.5 6.5 5840 6.5
1951 11 2 18934 155 44 20 32 0 5840 0
1951 11 3 18935 156 55 27 41 9 5849 9
1951 11 4 18936 157 63 27 45 13 5862 13
1951 11 5 18937 158 56 34 45 13 5875 13
1951 11 6 18938 159 56 22 39 7 5882 7
1951 11 7 18939 160 58 23 40.5 8.5 5890.5 8.5
1951 11 8 18940 161 59 27 43 11 5901.5 11
1951 11 9 18941 162 63 28 45.5 13.5 5915 13.5
1951 11 10 18942 163 58 23 40.5 8.5 5923.5 8.5
1951 11 11 18943 164 64 40 52 20 5943.5 20
1951 11 12 18944 165 61 38 49.5 17.5 5961 17.5
1951 11 13 18945 166 49 31 40 8 5969 8
1951 11 14 18946 167 52 28 40 8 5977 8
1951 11 15 18947 168 44 25 34.5 2.5 5979.5 2.5
1951 11 16 18948 169 38 16 27 -5 5974.5 -5
1951 11 17 18949 170 39 13 26 -6 5968.5 -6
1951 11 18 18950 171 42 12 27 -5 5963.5 -5
1951 11 19 18951 172 42 15 28.5 -3.5 5960 -3.5
1951 11 20 18952 173 55 17 36 4 5964 4
1951 11 21 18953 174 57 31 44 12 5976 12
1951 11 22 18954 175 48 23 35.5 3.5 5979.5 3.5
1951 11 23 18955 176 40 24 32 0 5979.5 0
1951 11 24 18956 177 36 30 33 1 5980.5 1
1951 11 25 18957 178 33 17 25 -7 5973.5 -7
1951 11 26 18958 179 28 21 24.5 -7.5 5966 -7.5
1951 11 27 18959 180 35 26 30.5 -1.5 5964.5 -1.5
1951 11 28 18960 181 36 27 31.5 -0.5 5964 -0.5
1951 11 29 18961 182 39 31 35 3 5967 3
1951 11 30 18962 183 35 32 33.5 1.5 5968.5 1.5
1951 12 1 18963 184 35 29 32 0 5968.5 0
1951 12 2 18964 185 49 29 39 7 5975.5 7
1951 12 3 18965 186 38 20 29 -3 5972.5 -3
1951 12 4 18966 187 46 24 35 3 5975.5 3
1951 12 5 18967 188 46 29 37.5 5.5 5981 5.5
1951 12 6 18968 189 37 23 30 -2 5979 -2
1951 12 7 18969 190 31 17 24 -8 5971 -8
1951 12 8 18970 191 32 15 23.5 -8.5 5962.5 -8.5
1951 12 9 18971 192 28 10 19 -13 5949.5 -13
1951 12 10 18972 193 28 10 19 -13 5936.5 -13
1951 12 11 18973 194 36 12 24 -8 5928.5 -8
1951 12 12 18974 195 36 12 24 -8 5920.5 -8
1951 12 13 18975 196 35 21 28 -4 5916.5 -4
1951 12 14 18976 197 38 15 26.5 -5.5 5911 -5.5
1951 12 15 18977 198 35 12 23.5 -8.5 5902.5 -8.5
1951 12 16 18978 199 32 8 20 -12 5890.5 -12
1951 12 17 18979 200 45 9 27 -5 5885.5 -5
1951 12 18 18980 201 35 15 25 -7 5878.5 -7
1951 12 19 18981 202 42 22 32 0 5878.5 0
1951 12 20 18982 203 32 11 21.5 -10.5 5868 -10.5
1951 12 21 18983 204 35 6 20.5 -11.5 5856.5 -11.5
1951 12 22 18984 205 41 11 26 -6 5850.5 -6
1951 12 23 18985 206 40 11 25.5 -6.5 5844 -6.5
1951 12 24 18986 207 49 17 33 1 5845 1
1951 12 25 18987 208 43 11 27 -5 5840 -5
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1951 12 26 18988 209 43 15 29 -3 5837 -3
1951 12 27 18989 210 41 15 28 -4 5833 -4
1951 12 28 18990 211 43 13 28 -4 5829 -4
1951 12 29 18991 212 55 19 37 5 5834 5
1951 12 30 18992 213 50 39 44.5 12.5 5846.5 12.5
1951 12 31 18993 214 42 19 30.5 -1.5 5845 -1.5
1952 1 1 18994 215 32 10 21 -11 5834 -11
1952 1 2 18995 216 30 5 17.5 -14.5 5819.5 -14.5
1952 1 3 18996 217 30 5 17.5 -14.5 5805 -14.5
1952 1 4 18997 218 28 4 16 -16 5789 -16
1952 1 5 18998 219 29 5 17 -15 5774 -15
1952 1 6 18999 220 27 4 15.5 -16.5 5757.5 -16.5
1952 1 7 19000 221 33 8 20.5 -11.5 5746 -11.5
1952 1 8 19001 222 31 3 17 -15 5731 -15
1952 1 9 19002 223 32 2 17 -15 5716 -15
1952 1 10 19003 224 27 3 15 -17 5699 -17
1952 1 11 19004 225 27 3 15 -17 5682 -17
1952 1 12 19005 226 31 6 18.5 -13.5 5668.5 -13.5
1952 1 13 19006 227 51 19 35 3 5671.5 3
1952 1 14 19007 228 39 17 28 -4 5667.5 -4
1952 1 15 19008 229 43 26 34.5 2.5 5670 2.5
1952 1 16 19009 230 48 25 36.5 4.5 5674.5 4.5
1952 1 17 19010 231 43 26 34.5 2.5 5677 2.5
1952 1 18 19011 232 37 23 30 -2 5675 -2
1952 1 19 19012 233 41 14 27.5 -4.5 5670.5 -4.5
1952 1 20 19013 234 40 14 27 -5 5665.5 -5
1952 1 21 19014 235 35 8 21.5 -10.5 5655 -10.5
1952 1 22 19015 236 42 5 23.5 -8.5 5646.5 -8.5
1952 1 23 19016 237 39 10 24.5 -7.5 5639 -7.5
1952 1 24 19017 238 46 21 33.5 1.5 5640.5 1.5
1952 1 25 19018 239 49 33 41 9 5649.5 9
1952 1 26 19019 240 48 19 33.5 1.5 5651 1.5
1952 1 27 19020 241 46 16 31 -1 5650 -1
1952 1 28 19021 242 42 22 32 0 5650 0
1952 1 29 19022 243 41 20 30.5 -1.5 5648.5 -1.5
1952 1 30 19023 244 45 21 33 1 5649.5 1
1952 1 31 19024 245 46 24 35 3 5652.5 3
1952 2 1 19025 246 45 21 33 1 5653.5 1
1952 2 2 19026 247 48 24 36 4 5657.5 4
1952 2 3 19027 248 46 23 34.5 2.5 5660 2.5
1952 2 4 19028 249 50 20 35 3 5663 3
1952 2 5 19029 250 52 20 36 4 5667 4
1952 2 6 19030 251 46 20 33 1 5668 1
1952 2 7 19031 252 46 17 31.5 -0.5 5667.5 -0.5
1952 2 8 19032 253 47 15 31 -1 5666.5 -1
1952 2 9 19033 254 46 18 32 0 5666.5 0
1952 2 10 19034 255 52 19 35.5 3.5 5670 3.5
1952 2 11 19035 256 52 22 37 5 5675 5
1952 2 12 19036 257 48 28 38 6 5681 6
1952 2 13 19037 258 37 21 29 -3 5678 -3
1952 2 14 19038 259 42 16 29 -3 5675 -3
1952 2 15 19039 260 44 14 29 -3 5672 -3
1952 2 16 19040 261 45 15 30 -2 5670 -2
1952 2 17 19041 262 55 25 40 8 5678 8
1952 2 18 19042 263 45 12 28.5 -3.5 5674.5 -3.5
1952 2 19 19043 264 41 10 25.5 -6.5 5668 -6.5
1952 2 20 19044 265 36 14 25 -7 5661 -7
1952 2 21 19045 266 45 26 35.5 3.5 5664.5 3.5
1952 2 22 19046 267 45 17 31 -1 5663.5 -1
1952 2 23 19047 268 45 21 33 1 5664.5 1
1952 2 24 19048 269 36 19 27.5 -4.5 5660 -4.5
1952 2 25 19049 270 38 9 23.5 -8.5 5651.5 -8.5
1952 2 26 19050 271 41 10 25.5 -6.5 5645 -6.5
1952 2 27 19051 272 48 20 34 2 5647 2
1952 2 28 19052 273 57 18 37.5 5.5 5652.5 5.5
1952 2 29 19053 274 50 18 34 2 5654.5 2
1952 3 1 19054 275 53 30 41.5 9.5 5664 9.5
1952 3 2 19055 276 43 28 35.5 3.5 5667.5 3.5
1952 3 3 19056 277 44 16 30 -2 5665.5 -2
1952 3 4 19057 278 44 24 34 2 5667.5 2
1952 3 5 19058 279 52 19 35.5 3.5 5671 3.5
1952 3 6 19059 280 50 27 38.5 6.5 5677.5 6.5
1952 3 7 19060 281 50 32 41 9 5686.5 9
1952 3 8 19061 282 60 23 41.5 9.5 5696 9.5
1952 3 9 19062 283 62 27 44.5 12.5 5708.5 12.5
1952 3 10 19063 284 53 25 39 7 5715.5 7
1952 3 11 19064 285 42 29 35.5 3.5 5719 3.5
1952 3 12 19065 286 46 15 30.5 -1.5 5717.5 -1.5
1952 3 13 19066 287 43 22 32.5 0.5 5718 0.5
1952 3 14 19067 288 47 13 30 -2 5716 -2
1952 3 15 19068 289 54 24 39 7 5723 7
1952 3 16 19069 290 55 25 40 8 5731 8
1952 3 17 19070 291 49 25 37 5 5736 5
1952 3 18 19071 292 49 22 35.5 3.5 5739.5 3.5
1952 3 19 19072 293 46 28 37 5 5744.5 5
1952 3 20 19073 294 40 23 31.5 -0.5 5744 -0.5
1952 3 21 19074 295 38 24 31 -1 5743 -1
1952 3 22 19075 296 40 16 28 -4 5739 -4
1952 3 23 19076 297 42 8 25 -7 5732 -7
1952 3 24 19077 298 49 26 37.5 5.5 5737.5 5.5
1952 3 25 19078 299 57 20 38.5 6.5 5744 6.5
1952 3 26 19079 300 57 30 43.5 11.5 5755.5 11.5
1952 3 27 19080 301 59 21 40 8 5763.5 8
1952 3 28 19081 302 65 21 43 11 5774.5 11
1952 3 29 19082 303 70 27 48.5 16.5 5791 16.5
1952 3 30 19083 304 67 47 57 25 5816 25
1952 3 31 19084 305 60 36 48 16 5832 16
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1952 4 1 19085 306 61 24 42.5 10.5 5842.5 10.5
1952 4 2 19086 307 65 26 45.5 13.5 5856 13.5
1952 4 3 19087 308 66 26 46 14 5870 14
1952 4 4 19088 309 65 29 47 15 5885 15
1952 4 5 19089 310 72 28 50 18 5903 18
1952 4 6 19090 311 76 33 54.5 22.5 5925.5 22.5
1952 4 7 19091 312 79 38 58.5 26.5 5952 26.5
1952 4 8 19092 313 61 37 49 17 5969 17
1952 4 9 19093 314 62 31 46.5 14.5 5983.5 14.5
1952 4 10 19094 315 65 31 48 16 5999.5 16
1952 4 11 19095 316 58 41 49.5 17.5 6017 17.5
1952 4 12 19096 317 67 35 51 19 6036 19
1952 4 13 19097 318 66 32 49 17 6053 17
1952 4 14 19098 319 70 36 53 21 6074 21
1952 4 15 19099 320 64 32 48 16 6090 16
1952 4 16 19100 321 66 30 48 16 6106 16
1952 4 17 19101 322 72 34 53 21 6127 21
1952 4 18 19102 323 76 36 56 24 6151 24
1952 4 19 19103 324 71 42 56.5 24.5 6175.5 24.5
1952 4 20 19104 325 72 37 54.5 22.5 6198 22.5
1952 4 21 19105 326 61 47 54 22 6220 22
1952 4 22 19106 327 71 45 58 26 6246 26
1952 4 23 19107 328 75 37 56 24 6270 24
1952 4 24 19108 329 80 38 59 27 6297 27
1952 4 25 19109 330 79 40 59.5 27.5 6324.5 27.5
1952 4 26 19110 331 80 46 63 31 6355.5 31
1952 4 27 19111 332 79 48 63.5 31.5 6387 31.5
1952 4 28 19112 333 63 45 54 22 6409 22
1952 4 29 19113 334 71 40 55.5 23.5 6432.5 23.5
1952 4 30 19114 335 77 47 62 30 6462.5 30
1952 5 1 19115 336 82 42 62 30 6492.5 30
1952 5 2 19116 337 85 45 65 33 6525.5 33
1952 5 3 19117 338 87 47 67 35 6560.5 35
1952 5 4 19118 339 86 51 68.5 36.5 6597 36.5
1952 5 5 19119 340 88 44 66 34 6631 34
1952 5 6 19120 341 86 50 68 36 6667 36
1952 5 7 19121 342 85 44 64.5 32.5 6699.5 32.5
1952 5 8 19122 343 79 53 66 34 6733.5 34
1952 5 9 19123 344 71 43 57 25 6758.5 25
1952 5 10 19124 345 75 41 58 26 6784.5 26
1952 5 11 19125 346 82 42 62 30 6814.5 30
1952 5 12 19126 347 89 44 66.5 34.5 6849 34.5
1952 5 13 19127 348 91 47 69 37 6886 37
1952 5 14 19128 349 90 45 67.5 35.5 6921.5 35.5
1952 5 15 19129 350 73 44 58.5 26.5 6948 26.5
1952 5 16 19130 351 65 41 53 21 6969 21
1952 5 17 19131 352 68 45 56.5 24.5 6993.5 24.5
1952 5 18 19132 353 75 50 62.5 30.5 7024 30.5
1952 5 19 19133 354 81 46 63.5 31.5 7055.5 31.5
1952 5 20 19134 355 81 50 65.5 33.5 7089 33.5
1952 5 21 19135 356 68 45 56.5 24.5 7113.5 24.5
1952 5 22 19136 357 70 46 58 26 7139.5 26
1952 5 23 19137 358 76 44 60 28 7167.5 28
1952 5 24 19138 359 82 48 65 33 7200.5 33
1952 5 25 19139 360 85 51 68 36 7236.5 36
1952 5 26 19140 361 88 48 68 36 7272.5 36
1952 5 27 19141 362 82 50 66 34 7306.5 34
1952 5 28 19142 363 86 42 64 32 7338.5 32
1952 5 29 19143 364 86 52 69 37 7375.5 37 1952
1952 5 30 19144 365 91 45 68 36 7411.5 36 Avg (n ) % values
1952 5 31 19145 366 87 53 70 38 7449.5 38 52.3 365 100.0
1952 6 1 19146 1 84 46 65 33 33 33
1952 6 2 19147 2 82 54 68 36 69 36
1952 6 3 19148 3 67 56 61.5 29.5 98.5 29.5
1952 6 4 19149 4 86 56 71 39 137.5 39
1952 6 5 19150 5 91 56 73.5 41.5 179 41.5
1952 6 6 19151 6 93 57 75 43 222 43
1952 6 7 19152 7 91 59 75 43 265 43
1952 6 8 19153 8 95 52 73.5 41.5 306.5 41.5
1952 6 9 19154 9 97 53 75 43 349.5 43
1952 6 10 19155 10 91 62 76.5 44.5 394 44.5
1952 6 11 19156 11 92 53 72.5 40.5 434.5 40.5
1952 6 12 19157 12 91 61 76 44 478.5 44
1952 6 13 19158 13 93 55 74 42 520.5 42
1952 6 14 19159 14 95 63 79 47 567.5 47
1952 6 15 19160 15 87 58 72.5 40.5 608 40.5
1952 6 16 19161 16 85 45 65 33 641 33
1952 6 17 19162 17 95 46 70.5 38.5 679.5 38.5
1952 6 18 19163 18 98 55 76.5 44.5 724 44.5
1952 6 19 19164 19 97 57 77 45 769 45
1952 6 20 19165 20 94 55 74.5 42.5 811.5 42.5
1952 6 21 19166 21 93 53 73 41 852.5 41
1952 6 22 19167 22 91 53 72 40 892.5 40
1952 6 23 19168 23 87 70 78.5 46.5 939 46.5
1952 6 24 19169 24 86 58 72 40 979 40
1952 6 25 19170 25 85 52 68.5 36.5 1015.5 36.5
1952 6 26 19171 26 82 62 72 40 1055.5 40
1952 6 27 19172 27 80 51 65.5 33.5 1089 33.5
1952 6 28 19173 28 90 46 68 36 1125 36
1952 6 29 19174 29 94 69 81.5 49.5 1174.5 49.5
1952 6 30 19175 30 94 59 76.5 44.5 1219 44.5
1952 7 1 19176 31 98 53 75.5 43.5 1262.5 43.5
1952 7 2 19177 32 98 53 75.5 43.5 1306 43.5
1952 7 3 19178 33 99 53 76 44 1350 44
1952 7 4 19179 34 98 61 79.5 47.5 1397.5 47.5
1952 7 5 19180 35 83 62 72.5 40.5 1438 40.5
1952 7 6 19181 36 92 58 75 43 1481 43
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1952 7 7 19182 37 94 56 75 43 1524 43
1952 7 8 19183 38 93 63 78 46 1570 46
1952 7 9 19184 39 89 63 76 44 1614 44
1952 7 10 19185 40 89 62 75.5 43.5 1657.5 43.5
1952 7 11 19186 41 93 55 74 42 1699.5 42
1952 7 12 19187 42 95 56 75.5 43.5 1743 43.5
1952 7 13 19188 43 95 52 73.5 41.5 1784.5 41.5
1952 7 14 19189 44 94 56 75 43 1827.5 43
1952 7 15 19190 45 93 59 76 44 1871.5 44
1952 7 16 19191 46 98 54 76 44 1915.5 44
1952 7 17 19192 47 101 63 82 50 1965.5 50
1952 7 18 19193 48 102 57 79.5 47.5 2013 47.5
1952 7 19 19194 49 101 62 81.5 49.5 2062.5 49.5
1952 7 20 19195 50 101 61 81 49 2111.5 49
1952 7 21 19196 51 102 56 79 47 2158.5 47
1952 7 22 19197 52 103 62 82.5 50.5 2209 50.5
1952 7 23 19198 53 104 62 83 51 2260 51
1952 7 24 19199 54 97 77 87 55 2315 55
1952 7 25 19200 55 101 68 84.5 52.5 2367.5 52.5
1952 7 26 19201 56 102 64 83 51 2418.5 51
1952 7 27 19202 57 96 75 85.5 53.5 2472 53.5
1952 7 28 19203 58 96 67 81.5 49.5 2521.5 49.5
1952 7 29 19204 59 84 65 74.5 42.5 2564 42.5
1952 7 30 19205 60 95 63 79 47 2611 47
1952 7 31 19206 61 98 62 80 48 2659 48
1952 8 1 19207 62 100 61 80.5 48.5 2707.5 48.5
1952 8 2 19208 63 100 62 81 49 2756.5 49
1952 8 3 19209 64 101 61 81 49 2805.5 49
1952 8 4 19210 65 99 60 79.5 47.5 2853 47.5
1952 8 5 19211 66 104 60 82 50 2903 50
1952 8 6 19212 67 98 66 82 50 2953 50
1952 8 7 19213 68 93 61 77 45 2998 45
1952 8 8 19214 69 94 59 76.5 44.5 3042.5 44.5
1952 8 9 19215 70 97 61 79 47 3089.5 47
1952 8 10 19216 71 93 62 77.5 45.5 3135 45.5
1952 8 11 19217 72 93 58 75.5 43.5 3178.5 43.5
1952 8 12 19218 73 99 57 78 46 3224.5 46
1952 8 13 19219 74 84 66 75 43 3267.5 43
1952 8 14 19220 75 93 56 74.5 42.5 3310 42.5
1952 8 15 19221 76 95 57 76 44 3354 44
1952 8 16 19222 77 98 60 79 47 3401 47
1952 8 17 19223 78 90 69 79.5 47.5 3448.5 47.5
1952 8 18 19224 79 96 60 78 46 3494.5 46
1952 8 19 19225 80 92 65 78.5 46.5 3541 46.5
1952 8 20 19226 81 91 69 80 48 3589 48
1952 8 21 19227 82 93 58 75.5 43.5 3632.5 43.5
1952 8 22 19228 83 94 60 77 45 3677.5 45
1952 8 23 19229 84 93 62 77.5 45.5 3723 45.5
1952 8 24 19230 85 96 59 77.5 45.5 3768.5 45.5
1952 8 25 19231 86 96 63 79.5 47.5 3816 47.5
1952 8 26 19232 87 89 57 73 41 3857 41
1952 8 27 19233 88 80 59 69.5 37.5 3894.5 37.5
1952 8 28 19234 89 82 59 70.5 38.5 3933 38.5
1952 8 29 19235 90 84 59 71.5 39.5 3972.5 39.5
1952 8 30 19236 91 91 57 74 42 4014.5 42
1952 8 31 19237 92 93 54 73.5 41.5 4056 41.5
1952 9 1 19238 93 89 57 73 41 4097 41
1952 9 2 19239 94 91 51 71 39 4136 39
1952 9 3 19240 95 94 55 74.5 42.5 4178.5 42.5
1952 9 4 19241 96 96 60 78 46 4224.5 46
1952 9 5 19242 97 96 58 77 45 4269.5 45
1952 9 6 19243 98 96 59 77.5 45.5 4315 45.5
1952 9 7 19244 99 88 61 74.5 42.5 4357.5 42.5
1952 9 8 19245 100 88 59 73.5 41.5 4399 41.5
1952 9 9 19246 101 88 57 72.5 40.5 4439.5 40.5
1952 9 10 19247 102 90 53 71.5 39.5 4479 39.5
1952 9 11 19248 103 84 62 73 41 4520 41
1952 9 12 19249 104 78 58 68 36 4556 36
1952 9 13 19250 105 80 46 63 31 4587 31
1952 9 14 19251 106 85 42 63.5 31.5 4618.5 31.5
1952 9 15 19252 107 89 45 67 35 4653.5 35
1952 9 16 19253 108 85 56 70.5 38.5 4692 38.5
1952 9 17 19254 109 87 48 67.5 35.5 4727.5 35.5
1952 9 18 19255 110 90 46 68 36 4763.5 36
1952 9 19 19256 111 90 46 68 36 4799.5 36
1952 9 20 19257 112 68 56 62 30 4829.5 30
1952 9 21 19258 113 67 55 61 29 4858.5 29
1952 9 22 19259 114 76 53 64.5 32.5 4891 32.5
1952 9 23 19260 115 81 51 66 34 4925 34
1952 9 24 19261 116 84 49 66.5 34.5 4959.5 34.5
1952 9 25 19262 117 86 47 66.5 34.5 4994 34.5
1952 9 26 19263 118 86 48 67 35 5029 35
1952 9 27 19264 119 84 49 66.5 34.5 5063.5 34.5
1952 9 28 19265 120 87 54 70.5 38.5 5102 38.5
1952 9 29 19266 121 86 53 69.5 37.5 5139.5 37.5
1952 9 30 19267 122 85 51 68 36 5175.5 36
1952 10 1 19268 123 87 48 67.5 35.5 5211 35.5
1952 10 2 19269 124 89 47 68 36 5247 36
1952 10 3 19270 125 87 47 67 35 5282 35
1952 10 4 19271 126 88 48 68 36 5318 36
1952 10 5 19272 127 83 43 63 31 5349 31
1952 10 6 19273 128 79 46 62.5 30.5 5379.5 30.5
1952 10 7 19274 129 78 42 60 28 5407.5 28
1952 10 8 19275 130 80 40 60 28 5435.5 28
1952 10 9 19276 131 82 41 61.5 29.5 5465 29.5
1952 10 10 19277 132 82 41 61.5 29.5 5494.5 29.5
1952 10 11 19278 133 83 40 61.5 29.5 5524 29.5
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1952 10 12 19279 134 81 40 60.5 28.5 5552.5 28.5
1952 10 13 19280 135 83 41 62 30 5582.5 30
1952 10 14 19281 136 75 46 60.5 28.5 5611 28.5
1952 10 15 19282 137 69 36 52.5 20.5 5631.5 20.5
1952 10 16 19283 138 73 33 53 21 5652.5 21
1952 10 17 19284 139 79 35 57 25 5677.5 25
1952 10 18 19285 140 78 35 56.5 24.5 5702 24.5
1952 10 19 19286 141 75 36 55.5 23.5 5725.5 23.5
1952 10 20 19287 142 77 37 57 25 5750.5 25
1952 10 21 19288 143 74 40 57 25 5775.5 25
1952 10 22 19289 144 73 36 54.5 22.5 5798 22.5
1952 10 23 19290 145 74 34 54 22 5820 22
1952 10 24 19291 146 74 34 54 22 5842 22
1952 10 25 19292 147 75 33 54 22 5864 22
1952 10 26 19293 148 77 33 55 23 5887 23
1952 10 27 19294 149 76 33 54.5 22.5 5909.5 22.5
1952 10 28 19295 150 74 30 52 20 5929.5 20
1952 10 29 19296 151 71 33 52 20 5949.5 20
1952 10 30 19297 152 73 35 54 22 5971.5 22
1952 10 31 19298 153 75 33 54 22 5993.5 22
1952 11 1 19299 154 72 39 55.5 23.5 6017 23.5
1952 11 2 19300 155 62 42 52 20 6037 20
1952 11 3 19301 156 64 31 47.5 15.5 6052.5 15.5
1952 11 4 19302 157 66 27 46.5 14.5 6067 14.5
1952 11 5 19303 158 63 23 43 11 6078 11
1952 11 6 19304 159 63 28 45.5 13.5 6091.5 13.5
1952 11 7 19305 160 62 26 44 12 6103.5 12
1952 11 8 19306 161 68 33 50.5 18.5 6122 18.5
1952 11 9 19307 162 53 25 39 7 6129 7
1952 11 10 19308 163 56 19 37.5 5.5 6134.5 5.5
1952 11 11 19309 164 57 18 37.5 5.5 6140 5.5
1952 11 12 19310 165 57 32 44.5 12.5 6152.5 12.5
1952 11 13 19311 166 62 25 43.5 11.5 6164 11.5
1952 11 14 19312 167 58 28 43 11 6175 11
1952 11 15 19313 168 53 39 46 14 6189 14
1952 11 16 19314 169 40 31 35.5 3.5 6192.5 3.5
1952 11 17 19315 170 49 26 37.5 5.5 6198 5.5
1952 11 18 19316 171 46 24 35 3 6201 3
1952 11 19 19317 172 44 23 33.5 1.5 6202.5 1.5
1952 11 20 19318 173 47 23 35 3 6205.5 3
1952 11 21 19319 174 46 23 34.5 2.5 6208 2.5
1952 11 22 19320 175 41 27 34 2 6210 2
1952 11 23 19321 176 34 21 27.5 -4.5 6205.5 -4.5
1952 11 24 19322 177 37 15 26 -6 6199.5 -6
1952 11 25 19323 178 39 21 30 -2 6197.5 -2
1952 11 26 19324 179 35 13 24 -8 6189.5 -8
1952 11 27 19325 180 33 8 20.5 -11.5 6178 -11.5
1952 11 28 19326 181 37 12 24.5 -7.5 6170.5 -7.5
1952 11 29 19327 182 33 8 20.5 -11.5 6159 -11.5
1952 11 30 19328 183 36 13 24.5 -7.5 6151.5 -7.5
1952 12 1 19329 184 33 14 23.5 -8.5 6143 -8.5
1952 12 2 19330 185 44 24 34 2 6145 2
1952 12 3 19331 186 42 16 29 -3 6142 -3
1952 12 4 19332 187 42 11 26.5 -5.5 6136.5 -5.5
1952 12 5 19333 188 36 15 25.5 -6.5 6130 -6.5
1952 12 6 19334 189 44 18 31 -1 6129 -1
1952 12 7 19335 190 44 20 32 0 6129 0
1952 12 8 19336 191 47 22 34.5 2.5 6131.5 2.5
1952 12 9 19337 192 43 17 30 -2 6129.5 -2
1952 12 10 19338 193 40 12 26 -6 6123.5 -6
1952 12 11 19339 194 44 16 30 -2 6121.5 -2
1952 12 12 19340 195 48 16 32 0 6121.5 0
1952 12 13 19341 196 47 18 32.5 0.5 6122 0.5
1952 12 14 19342 197 52 17 34.5 2.5 6124.5 2.5
1952 12 15 19343 198 48 17 32.5 0.5 6125 0.5
1952 12 16 19344 199 42 16 29 -3 6122 -3
1952 12 17 19345 200 41 32 36.5 4.5 6126.5 4.5
1952 12 18 19346 201 41 32 36.5 4.5 6131 4.5
1952 12 19 19347 202 41 32 36.5 4.5 6135.5 4.5
1952 12 20 19348 203 44 30 37 5 6140.5 5
1952 12 21 19349 204 46 27 36.5 4.5 6145 4.5
1952 12 22 19350 205 40 21 30.5 -1.5 6143.5 -1.5
1952 12 23 19351 206 37 18 27.5 -4.5 6139 -4.5
1952 12 24 19352 207 37 12 24.5 -7.5 6131.5 -7.5
1952 12 25 19353 208 29 21 25 -7 6124.5 -7
1952 12 26 19354 209 36 16 26 -6 6118.5 -6
1952 12 27 19355 210 35 20 27.5 -4.5 6114 -4.5
1952 12 28 19356 211 39 17 28 -4 6110 -4
1952 12 29 19357 212 38 14 26 -6 6104 -6
1952 12 30 19358 213 37 19 28 -4 6100 -4
1952 12 31 19359 214 32 18 25 -7 6093 -7
1953 1 1 19360 215 31 9 20 -12 6081 -12
1953 1 2 19361 216 31 4 17.5 -14.5 6066.5 -14.5
1953 1 3 19362 217 32 2 17 -15 6051.5 -15
1953 1 4 19363 218 30 2 16 -16 6035.5 -16
1953 1 5 19364 219 28 4 16 -16 6019.5 -16
1953 1 6 19365 220 30 7 18.5 -13.5 6006 -13.5
1953 1 7 19366 221 34 11 22.5 -9.5 5996.5 -9.5
1953 1 8 19367 222 39 14 26.5 -5.5 5991 -5.5
1953 1 9 19368 223 45 19 32 0 5991 0
1953 1 10 19369 224 48 21 34.5 2.5 5993.5 2.5
1953 1 11 19370 225 46 22 34 2 5995.5 2
1953 1 12 19371 226 40 25 32.5 0.5 5996 0.5
1953 1 13 19372 227 35 24 29.5 -2.5 5993.5 -2.5
1953 1 14 19373 228 46 32 39 7 6000.5 7
1953 1 15 19374 229 41 25 33 1 6001.5 1
1953 1 16 19375 230 39 16 27.5 -4.5 5997 -4.5
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1953 1 17 19376 231 37 21 29 -3 5994 -3
1953 1 18 19377 232 47 22 34.5 2.5 5996.5 2.5
1953 1 19 19378 233 57 25 41 9 6005.5 9
1953 1 20 19379 234 50 23 36.5 4.5 6010 4.5
1953 1 21 19380 235 46 28 37 5 6015 5
1953 1 22 19381 236 49 20 34.5 2.5 6017.5 2.5
1953 1 23 19382 237 48 19 33.5 1.5 6019 1.5
1953 1 24 19383 238 50 20 35 3 6022 3
1953 1 25 19384 239 52 24 38 6 6028 6
1953 1 26 19385 240 56 21 38.5 6.5 6034.5 6.5
1953 1 27 19386 241 50 26 38 6 6040.5 6
1953 1 28 19387 242 47 18 32.5 0.5 6041 0.5
1953 1 29 19388 243 48 21 34.5 2.5 6043.5 2.5
1953 1 30 19389 244 53 19 36 4 6047.5 4
1953 1 31 19390 245 53 19 36 4 6051.5 4
1953 2 1 19391 246 52 20 36 4 6055.5 4
1953 2 2 19392 247 55 19 37 5 6060.5 5
1953 2 3 19393 248 57 23 40 8 6068.5 8
1953 2 4 19394 249 56 25 40.5 8.5 6077 8.5
1953 2 5 19395 250 52 29 40.5 8.5 6085.5 8.5
1953 2 6 19396 251 60 25 42.5 10.5 6096 10.5
1953 2 7 19397 252 56 23 39.5 7.5 6103.5 7.5
1953 2 8 19398 253 49 29 39 7 6110.5 7
1953 2 9 19399 254 35 29 32 0 6110.5 0
1953 2 10 19400 255 40 25 32.5 0.5 6111 0.5
1953 2 11 19401 256 41 19 30 -2 6109 -2
1953 2 12 19402 257 40 24 32 0 6109 0
1953 2 13 19403 258 44 19 31.5 -0.5 6108.5 -0.5
1953 2 14 19404 259 48 20 34 2 6110.5 2
1953 2 15 19405 260 47 24 35.5 3.5 6114 3.5
1953 2 16 19406 261 46 19 32.5 0.5 6114.5 0.5
1953 2 17 19407 262 50 17 33.5 1.5 6116 1.5
1953 2 18 19408 263 40 23 31.5 -0.5 6115.5 -0.5
1953 2 19 19409 264 35 24 29.5 -2.5 6113 -2.5
1953 2 20 19410 265 35 13 24 -8 6105 -8
1953 2 21 19411 266 36 9 22.5 -9.5 6095.5 -9.5
1953 2 22 19412 267 40 9 24.5 -7.5 6088 -7.5
1953 2 23 19413 268 43 18 30.5 -1.5 6086.5 -1.5
1953 2 24 19414 269 42 22 32 0 6086.5 0
1953 2 25 19415 270 49 16 32.5 0.5 6087 0.5
1953 2 26 19416 271 54 17 35.5 3.5 6090.5 3.5
1953 2 27 19417 272 58 19 38.5 6.5 6097 6.5
1953 2 28 19418 273 60 21 40.5 8.5 6105.5 8.5
1953 3 1 19419 274 45 31 38 6 6111.5 6
1953 3 2 19420 275 44 23 33.5 1.5 6113 1.5
1953 3 3 19421 276 42 23 32.5 0.5 6113.5 0.5
1953 3 4 19422 277 52 17 34.5 2.5 6116 2.5
1953 3 5 19423 278 57 20 38.5 6.5 6122.5 6.5
1953 3 6 19424 279 61 21 41 9 6131.5 9
1953 3 7 19425 280 60 21 40.5 8.5 6140 8.5
1953 3 8 19426 281 65 21 43 11 6151 11
1953 3 9 19427 282 62 30 46 14 6165 14
1953 3 10 19428 283 66 27 46.5 14.5 6179.5 14.5
1953 3 11 19429 284 64 27 45.5 13.5 6193 13.5
1953 3 12 19430 285 60 24 42 10 6203 10
1953 3 13 19431 286 51 27 39 7 6210 7
1953 3 14 19432 287 52 19 35.5 3.5 6213.5 3.5
1953 3 15 19433 288 60 19 39.5 7.5 6221 7.5
1953 3 16 19434 289 66 21 43.5 11.5 6232.5 11.5
1953 3 17 19435 290 67 35 51 19 6251.5 19
1953 3 18 19436 291 66 25 45.5 13.5 6265 13.5
1953 3 19 19437 292 67 33 50 18 6283 18
1953 3 20 19438 293 58 30 44 12 6295 12
1953 3 21 19439 294 49 23 36 4 6299 4
1953 3 22 19440 295 58 27 42.5 10.5 6309.5 10.5
1953 3 23 19441 296 65 36 50.5 18.5 6328 18.5
1953 3 24 19442 297 69 28 48.5 16.5 6344.5 16.5
1953 3 25 19443 298 70 37 53.5 21.5 6366 21.5
1953 3 26 19444 299 75 30 52.5 20.5 6386.5 20.5
1953 3 27 19445 300 78 34 56 24 6410.5 24
1953 3 28 19446 301 78 39 58.5 26.5 6437 26.5
1953 3 29 19447 302 64 39 51.5 19.5 6456.5 19.5
1953 3 30 19448 303 59 37 48 16 6472.5 16
1953 3 31 19449 304 65 30 47.5 15.5 6488 15.5
1953 4 1 19450 305 70 30 50 18 6506 18
1953 4 2 19451 306 67 38 52.5 20.5 6526.5 20.5
1953 4 3 19452 307 73 28 50.5 18.5 6545 18.5
1953 4 4 19453 308 70 33 51.5 19.5 6564.5 19.5
1953 4 5 19454 309 62 29 45.5 13.5 6578 13.5
1953 4 6 19455 310 52 40 46 14 6592 14
1953 4 7 19456 311 51 30 40.5 8.5 6600.5 8.5
1953 4 8 19457 312 47 27 37 5 6605.5 5
1953 4 9 19458 313 55 23 39 7 6612.5 7
1953 4 10 19459 314 52 29 40.5 8.5 6621 8.5
1953 4 11 19460 315 52 27 39.5 7.5 6628.5 7.5
1953 4 12 19461 316 56 20 38 6 6634.5 6
1953 4 13 19462 317 63 23 43 11 6645.5 11
1953 4 14 19463 318 64 29 46.5 14.5 6660 14.5
1953 4 15 19464 319 69 29 49 17 6677 17
1953 4 16 19465 320 75 33 54 22 6699 22
1953 4 17 19466 321 62 42 52 20 6719 20
1953 4 18 19467 322 65 33 49 17 6736 17
1953 4 19 19468 323 73 34 53.5 21.5 6757.5 21.5
1953 4 20 19469 324 80 38 59 27 6784.5 27
1953 4 21 19470 325 83 44 63.5 31.5 6816 31.5
1953 4 22 19471 326 82 55 68.5 36.5 6852.5 36.5
1953 4 23 19472 327 83 47 65 33 6885.5 33
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1953 4 24 19473 328 75 43 59 27 6912.5 27
1953 4 25 19474 329 80 37 58.5 26.5 6939 26.5
1953 4 26 19475 330 85 40 62.5 30.5 6969.5 30.5
1953 4 27 19476 331 80 49 64.5 32.5 7002 32.5
1953 4 28 19477 332 61 45 53 21 7023 21
1953 4 29 19478 333 66 42 54 22 7045 22
1953 4 30 19479 334 60 36 48 16 7061 16
1953 5 1 19480 335 56 32 44 12 7073 12
1953 5 2 19481 336 58 30 44 12 7085 12
1953 5 3 19482 337 63 27 45 13 7098 13
1953 5 4 19483 338 65 33 49 17 7115 17
1953 5 5 19484 339 71 33 52 20 7135 20
1953 5 6 19485 340 79 33 56 24 7159 24
1953 5 7 19486 341 80 45 62.5 30.5 7189.5 30.5
1953 5 8 19487 342 76 46 61 29 7218.5 29
1953 5 9 19488 343 57 37 47 15 7233.5 15
1953 5 10 19489 344 58 37 47.5 15.5 7249 15.5
1953 5 11 19490 345 62 24 43 11 7260 11
1953 5 12 19491 346 ###M 31 #####M 0 7260 missing
1953 5 13 19492 347 71 34 52.5 20.5 7280.5 20.5
1953 5 14 19493 348 77 39 58 26 7306.5 26
1953 5 15 19494 349 73 51 62 30 7336.5 30
1953 5 16 19495 350 70 50 60 28 7364.5 28
1953 5 17 19496 351 70 49 59.5 27.5 7392 27.5
1953 5 18 19497 352 74 44 59 27 7419 27
1953 5 19 19498 353 79 43 61 29 7448 29
1953 5 20 19499 354 80 55 67.5 35.5 7483.5 35.5
1953 5 21 19500 355 88 57 72.5 40.5 7524 40.5
1953 5 22 19501 356 88 41 64.5 32.5 7556.5 32.5
1953 5 23 19502 357 81 57 69 37 7593.5 37
1953 5 24 19503 358 74 53 63.5 31.5 7625 31.5
1953 5 25 19504 359 84 45 64.5 32.5 7657.5 32.5
1953 5 26 19505 360 84 61 72.5 40.5 7698 40.5
1953 5 27 19506 361 86 54 70 38 7736 38
1953 5 28 19507 362 74 52 63 31 7767 31
1953 5 29 19508 363 72 47 59.5 27.5 7794.5 27.5 1953
1953 5 30 19509 364 82 40 61 29 7823.5 29 Avg (n ) % values
1953 5 31 19510 365 87 42 64.5 32.5 7856 32.5 53.6 364 99.7
1953 6 1 19511 1 90 55 72.5 40.5 40.5 40.5
1953 6 2 19512 2 78 45 61.5 29.5 70 29.5
1953 6 3 19513 3 83 43 63 31 101 31
1953 6 4 19514 4 84 47 65.5 33.5 134.5 33.5
1953 6 5 19515 5 82 51 66.5 34.5 169 34.5
1953 6 6 19516 6 73 60 66.5 34.5 203.5 34.5
1953 6 7 19517 7 82 47 64.5 32.5 236 32.5
1953 6 8 19518 8 85 60 72.5 40.5 276.5 40.5
1953 6 9 19519 9 91 62 76.5 44.5 321 44.5
1953 6 10 19520 10 96 52 74 42 363 42
1953 6 11 19521 11 97 61 79 47 410 47
1953 6 12 19522 12 96 68 82 50 460 50
1953 6 13 19523 13 99 62 80.5 48.5 508.5 48.5
1953 6 14 19524 14 97 57 77 45 553.5 45
1953 6 15 19525 15 90 56 73 41 594.5 41
1953 6 16 19526 16 98 52 75 43 637.5 43
1953 6 17 19527 17 97 55 76 44 681.5 44
1953 6 18 19528 18 94 73 83.5 51.5 733 51.5
1953 6 19 19529 19 89 63 76 44 777 44
1953 6 20 19530 20 96 59 77.5 45.5 822.5 45.5
1953 6 21 19531 21 97 55 76 44 866.5 44
1953 6 22 19532 22 101 58 79.5 47.5 914 47.5
1953 6 23 19533 23 102 55 78.5 46.5 960.5 46.5
1953 6 24 19534 24 90 57 73.5 41.5 1002 41.5
1953 6 25 19535 25 94 47 70.5 38.5 1040.5 38.5
1953 6 26 19536 26 97 54 75.5 43.5 1084 43.5
1953 6 27 19537 27 93 53 73 41 1125 41
1953 6 28 19538 28 99 50 74.5 42.5 1167.5 42.5
1953 6 29 19539 29 100 54 77 45 1212.5 45
1953 6 30 19540 30 102 64 83 51 1263.5 51
1953 7 1 19541 31 102 62 82 50 1313.5 50
1953 7 2 19542 32 102 60 81 49 1362.5 49
1953 7 3 19543 33 102 57 79.5 47.5 1410 47.5
1953 7 4 19544 34 100 63 81.5 49.5 1459.5 49.5
1953 7 5 19545 35 95 70 82.5 50.5 1510 50.5
1953 7 6 19546 36 102 58 80 48 1558 48
1953 7 7 19547 37 103 58 80.5 48.5 1606.5 48.5
1953 7 8 19548 38 104 56 80 48 1654.5 48
1953 7 9 19549 39 99 73 86 54 1708.5 54
1953 7 10 19550 40 88 70 79 47 1755.5 47
1953 7 11 19551 41 93 62 77.5 45.5 1801 45.5
1953 7 12 19552 42 98 66 82 50 1851 50
1953 7 13 19553 43 96 66 81 49 1900 49
1953 7 14 19554 44 102 62 82 50 1950 50
1953 7 15 19555 45 101 70 85.5 53.5 2003.5 53.5
1953 7 16 19556 46 96 70 83 51 2054.5 51
1953 7 17 19557 47 83 68 75.5 43.5 2098 43.5
1953 7 18 19558 48 92 65 78.5 46.5 2144.5 46.5
1953 7 19 19559 49 98 55 76.5 44.5 2189 44.5
1953 7 20 19560 50 98 57 77.5 45.5 2234.5 45.5
1953 7 21 19561 51 102 64 83 51 2285.5 51
1953 7 22 19562 52 101 67 84 52 2337.5 52
1953 7 23 19563 53 101 69 85 53 2390.5 53
1953 7 24 19564 54 102 66 84 52 2442.5 52
1953 7 25 19565 55 101 72 86.5 54.5 2497 54.5
1953 7 26 19566 56 94 73 83.5 51.5 2548.5 51.5
1953 7 27 19567 57 100 65 82.5 50.5 2599 50.5
1953 7 28 19568 58 96 68 82 50 2649 50
1953 7 29 19569 59 95 68 81.5 49.5 2698.5 49.5
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1953 7 30 19570 60 87 65 76 44 2742.5 44
1953 7 31 19571 61 85 64 74.5 42.5 2785 42.5
1953 8 1 19572 62 82 63 72.5 40.5 2825.5 40.5
1953 8 2 19573 63 88 62 75 43 2868.5 43
1953 8 3 19574 64 93 57 75 43 2911.5 43
1953 8 4 19575 65 94 60 77 45 2956.5 45
1953 8 5 19576 66 95 56 75.5 43.5 3000 43.5
1953 8 6 19577 67 98 56 77 45 3045 45
1953 8 7 19578 68 99 56 77.5 45.5 3090.5 45.5
1953 8 8 19579 69 98 63 80.5 48.5 3139 48.5
1953 8 9 19580 70 90 63 76.5 44.5 3183.5 44.5
1953 8 10 19581 71 89 61 75 43 3226.5 43
1953 8 11 19582 72 91 59 75 43 3269.5 43
1953 8 12 19583 73 95 51 73 41 3310.5 41
1953 8 13 19584 74 95 58 76.5 44.5 3355 44.5
1953 8 14 19585 75 88 63 75.5 43.5 3398.5 43.5
1953 8 15 19586 76 92 56 74 42 3440.5 42
1953 8 16 19587 77 94 57 75.5 43.5 3484 43.5
1953 8 17 19588 78 97 63 80 48 3532 48
1953 8 18 19589 79 97 60 78.5 46.5 3578.5 46.5
1953 8 19 19590 80 98 61 79.5 47.5 3626 47.5
1953 8 20 19591 81 98 62 80 48 3674 48
1953 8 21 19592 82 89 63 76 44 3718 44
1953 8 22 19593 83 85 61 73 41 3759 41
1953 8 23 19594 84 93 56 74.5 42.5 3801.5 42.5
1953 8 24 19595 85 95 60 77.5 45.5 3847 45.5
1953 8 25 19596 86 95 69 82 50 3897 50
1953 8 26 19597 87 80 72 76 44 3941 44
1953 8 27 19598 88 74 58 66 34 3975 34
1953 8 28 19599 89 83 60 71.5 39.5 4014.5 39.5
1953 8 29 19600 90 86 62 74 42 4056.5 42
1953 8 30 19601 91 87 54 70.5 38.5 4095 38.5
1953 8 31 19602 92 86 54 70 38 4133 38
1953 9 1 19603 93 86 53 69.5 37.5 4170.5 37.5
1953 9 2 19604 94 87 54 70.5 38.5 4209 38.5
1953 9 3 19605 95 85 53 69 37 4246 37
1953 9 4 19606 96 88 48 68 36 4282 36
1953 9 5 19607 97 95 48 71.5 39.5 4321.5 39.5
1953 9 6 19608 98 94 53 73.5 41.5 4363 41.5
1953 9 7 19609 99 94 58 76 44 4407 44
1953 9 8 19610 100 92 62 77 45 4452 45
1953 9 9 19611 101 86 54 70 38 4490 38
1953 9 10 19612 102 89 53 71 39 4529 39
1953 9 11 19613 103 92 52 72 40 4569 40
1953 9 12 19614 104 93 52 72.5 40.5 4609.5 40.5
1953 9 13 19615 105 95 53 74 42 4651.5 42
1953 9 14 19616 106 95 53 74 42 4693.5 42
1953 9 15 19617 107 94 53 73.5 41.5 4735 41.5
1953 9 16 19618 108 91 53 72 40 4775 40
1953 9 17 19619 109 87 53 70 38 4813 38
1953 9 18 19620 110 88 48 68 36 4849 36
1953 9 19 19621 111 91 47 69 37 4886 37
1953 9 20 19622 112 92 46 69 37 4923 37
1953 9 21 19623 113 92 50 71 39 4962 39
1953 9 22 19624 114 89 54 71.5 39.5 5001.5 39.5
1953 9 23 19625 115 86 47 66.5 34.5 5036 34.5
1953 9 24 19626 116 88 43 65.5 33.5 5069.5 33.5
1953 9 25 19627 117 91 41 66 34 5103.5 34
1953 9 26 19628 118 88 47 67.5 35.5 5139 35.5
1953 9 27 19629 119 89 44 66.5 34.5 5173.5 34.5
1953 9 28 19630 120 82 52 67 35 5208.5 35
1953 9 29 19631 121 84 41 62.5 30.5 5239 30.5
1953 9 30 19632 122 88 41 64.5 32.5 5271.5 32.5
1953 10 1 19633 123 86 51 68.5 36.5 5308 36.5
1953 10 2 19634 124 85 49 67 35 5343 35
1953 10 3 19635 125 70 41 55.5 23.5 5366.5 23.5
1953 10 4 19636 126 74 31 52.5 20.5 5387 20.5
1953 10 5 19637 127 81 33 57 25 5412 25
1953 10 6 19638 128 82 35 58.5 26.5 5438.5 26.5
1953 10 7 19639 129 84 39 61.5 29.5 5468 29.5
1953 10 8 19640 130 85 38 61.5 29.5 5497.5 29.5
1953 10 9 19641 131 84 39 61.5 29.5 5527 29.5
1953 10 10 19642 132 85 37 61 29 5556 29
1953 10 11 19643 133 70 49 59.5 27.5 5583.5 27.5
1953 10 12 19644 134 59 43 51 19 5602.5 19
1953 10 13 19645 135 68 45 56.5 24.5 5627 24.5
1953 10 14 19646 136 71 39 55 23 5650 23
1953 10 15 19647 137 74 46 60 28 5678 28
1953 10 16 19648 138 73 37 55 23 5701 23
1953 10 17 19649 139 72 39 55.5 23.5 5724.5 23.5
1953 10 18 19650 140 78 37 57.5 25.5 5750 25.5
1953 10 19 19651 141 70 48 59 27 5777 27
1953 10 20 19652 142 57 46 51.5 19.5 5796.5 19.5
1953 10 21 19653 143 47 35 41 9 5805.5 9
1953 10 22 19654 144 56 34 45 13 5818.5 13
1953 10 23 19655 145 54 35 44.5 12.5 5831 12.5
1953 10 24 19656 146 54 31 42.5 10.5 5841.5 10.5
1953 10 25 19657 147 56 31 43.5 11.5 5853 11.5
1953 10 26 19658 148 60 29 44.5 12.5 5865.5 12.5
1953 10 27 19659 149 64 30 47 15 5880.5 15
1953 10 28 19660 150 66 31 48.5 16.5 5897 16.5
1953 10 29 19661 151 67 32 49.5 17.5 5914.5 17.5
1953 10 30 19662 152 70 33 51.5 19.5 5934 19.5
1953 10 31 19663 153 69 33 51 19 5953 19
1953 11 1 19664 154 66 33 49.5 17.5 5970.5 17.5
1953 11 2 19665 155 63 41 52 20 5990.5 20
1953 11 3 19666 156 66 40 53 21 6011.5 21
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1953 11 4 19667 157 64 34 49 17 6028.5 17
1953 11 5 19668 158 56 41 48.5 16.5 6045 16.5
1953 11 6 19669 159 55 33 44 12 6057 12
1953 11 7 19670 160 53 25 39 7 6064 7
1953 11 8 19671 161 54 21 37.5 5.5 6069.5 5.5
1953 11 9 19672 162 57 20 38.5 6.5 6076 6.5
1953 11 10 19673 163 59 25 42 10 6086 10
1953 11 11 19674 164 62 29 45.5 13.5 6099.5 13.5
1953 11 12 19675 165 60 25 42.5 10.5 6110 10.5
1953 11 13 19676 166 65 26 45.5 13.5 6123.5 13.5
1953 11 14 19677 167 62 27 44.5 12.5 6136 12.5
1953 11 15 19678 168 67 28 47.5 15.5 6151.5 15.5
1953 11 16 19679 169 64 28 46 14 6165.5 14
1953 11 17 19680 170 62 32 47 15 6180.5 15
1953 11 18 19681 171 41 32 36.5 4.5 6185 4.5
1953 11 19 19682 172 41 25 33 1 6186 1
1953 11 20 19683 173 33 22 27.5 -4.5 6181.5 -4.5
1953 11 21 19684 174 42 21 31.5 -0.5 6181 -0.5
1953 11 22 19685 175 42 22 32 0 6181 0
1953 11 23 19686 176 50 22 36 4 6185 4
1953 11 24 19687 177 61 25 43 11 6196 11
1953 11 25 19688 178 57 25 41 9 6205 9
1953 11 26 19689 179 46 24 35 3 6208 3
1953 11 27 19690 180 46 28 37 5 6213 5
1953 11 28 19691 181 53 22 37.5 5.5 6218.5 5.5
1953 11 29 19692 182 54 24 39 7 6225.5 7
1953 11 30 19693 183 51 22 36.5 4.5 6230 4.5
1953 12 1 19694 184 46 31 38.5 6.5 6236.5 6.5
1953 12 2 19695 185 46 22 34 2 6238.5 2
1953 12 3 19696 186 47 28 37.5 5.5 6244 5.5
1953 12 4 19697 187 41 31 36 4 6248 4
1953 12 5 19698 188 41 18 29.5 -2.5 6245.5 -2.5
1953 12 6 19699 189 35 19 27 -5 6240.5 -5
1953 12 7 19700 190 41 18 29.5 -2.5 6238 -2.5
1953 12 8 19701 191 39 16 27.5 -4.5 6233.5 -4.5
1953 12 9 19702 192 34 13 23.5 -8.5 6225 -8.5
1953 12 10 19703 193 33 10 21.5 -10.5 6214.5 -10.5
1953 12 11 19704 194 39 17 28 -4 6210.5 -4
1953 12 12 19705 195 37 13 25 -7 6203.5 -7
1953 12 13 19706 196 40 11 25.5 -6.5 6197 -6.5
1953 12 14 19707 197 41 12 26.5 -5.5 6191.5 -5.5
1953 12 15 19708 198 42 13 27.5 -4.5 6187 -4.5
1953 12 16 19709 199 39 17 28 -4 6183 -4
1953 12 17 19710 200 47 16 31.5 -0.5 6182.5 -0.5
1953 12 18 19711 201 48 17 32.5 0.5 6183 0.5
1953 12 19 19712 202 45 18 31.5 -0.5 6182.5 -0.5
1953 12 20 19713 203 50 19 34.5 2.5 6185 2.5
1953 12 21 19714 204 44 20 32 0 6185 0
1953 12 22 19715 205 37 15 26 -6 6179 -6
1953 12 23 19716 206 36 6 21 -11 6168 -11
1953 12 24 19717 207 39 5 22 -10 6158 -10
1953 12 25 19718 208 38 9 23.5 -8.5 6149.5 -8.5
1953 12 26 19719 209 39 5 22 -10 6139.5 -10
1953 12 27 19720 210 42 13 27.5 -4.5 6135 -4.5
1953 12 28 19721 211 38 7 22.5 -9.5 6125.5 -9.5
1953 12 29 19722 212 40 8 24 -8 6117.5 -8
1953 12 30 19723 213 37 4 20.5 -11.5 6106 -11.5
1953 12 31 19724 214 38 5 21.5 -10.5 6095.5 -10.5
1954 1 1 19725 215 35 5 20 -12 6083.5 -12
1954 1 2 19726 216 41 5 23 -9 6074.5 -9
1954 1 3 19727 217 41 8 24.5 -7.5 6067 -7.5
1954 1 4 19728 218 42 8 25 -7 6060 -7
1954 1 5 19729 219 45 9 27 -5 6055 -5
1954 1 6 19730 220 39 9 24 -8 6047 -8
1954 1 7 19731 221 43 15 29 -3 6044 -3
1954 1 8 19732 222 49 12 30.5 -1.5 6042.5 -1.5
1954 1 9 19733 223 45 13 29 -3 6039.5 -3
1954 1 10 19734 224 38 7 22.5 -9.5 6030 -9.5
1954 1 11 19735 225 37 9 23 -9 6021 -9
1954 1 12 19736 226 40 17 28.5 -3.5 6017.5 -3.5
1954 1 13 19737 227 44 17 30.5 -1.5 6016 -1.5
1954 1 14 19738 228 43 12 27.5 -4.5 6011.5 -4.5
1954 1 15 19739 229 44 21 32.5 0.5 6012 0.5
1954 1 16 19740 230 44 15 29.5 -2.5 6009.5 -2.5
1954 1 17 19741 231 43 17 30 -2 6007.5 -2
1954 1 18 19742 232 53 18 35.5 3.5 6011 3.5
1954 1 19 19743 233 48 37 42.5 10.5 6021.5 10.5
1954 1 20 19744 234 41 28 34.5 2.5 6024 2.5
1954 1 21 19745 235 43 27 35 3 6027 3
1954 1 22 19746 236 43 29 36 4 6031 4
1954 1 23 19747 237 47 23 35 3 6034 3
1954 1 24 19748 238 57 32 44.5 12.5 6046.5 12.5
1954 1 25 19749 239 52 38 45 13 6059.5 13
1954 1 26 19750 240 47 25 36 4 6063.5 4
1954 1 27 19751 241 48 20 34 2 6065.5 2
1954 1 28 19752 242 50 27 38.5 6.5 6072 6.5
1954 1 29 19753 243 55 25 40 8 6080 8
1954 1 30 19754 244 60 31 45.5 13.5 6093.5 13.5
1954 1 31 19755 245 57 25 41 9 6102.5 9
1954 2 1 19756 246 59 22 40.5 8.5 6111 8.5
1954 2 2 19757 247 58 18 38 6 6117 6
1954 2 3 19758 248 59 18 38.5 6.5 6123.5 6.5
1954 2 4 19759 249 63 19 41 9 6132.5 9
1954 2 5 19760 250 61 19 40 8 6140.5 8
1954 2 6 19761 251 60 20 40 8 6148.5 8
1954 2 7 19762 252 58 17 37.5 5.5 6154 5.5
1954 2 8 19763 253 63 18 40.5 8.5 6162.5 8.5
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1954 2 9 19764 254 61 19 40 8 6170.5 8
1954 2 10 19765 255 65 19 42 10 6180.5 10
1954 2 11 19766 256 60 20 40 8 6188.5 8
1954 2 12 19767 257 67 22 44.5 12.5 6201 12.5
1954 2 13 19768 258 64 47 55.5 23.5 6224.5 23.5
1954 2 14 19769 259 55 33 44 12 6236.5 12
1954 2 15 19770 260 55 27 41 9 6245.5 9
1954 2 16 19771 261 54 25 39.5 7.5 6253 7.5
1954 2 17 19772 262 59 18 38.5 6.5 6259.5 6.5
1954 2 18 19773 263 49 27 38 6 6265.5 6
1954 2 19 19774 264 48 18 33 1 6266.5 1
1954 2 20 19775 265 53 16 34.5 2.5 6269 2.5
1954 2 21 19776 266 60 20 40 8 6277 8
1954 2 22 19777 267 65 22 43.5 11.5 6288.5 11.5
1954 2 23 19778 268 65 24 44.5 12.5 6301 12.5
1954 2 24 19779 269 67 24 45.5 13.5 6314.5 13.5
1954 2 25 19780 270 67 30 48.5 16.5 6331 16.5
1954 2 26 19781 271 70 27 48.5 16.5 6347.5 16.5
1954 2 27 19782 272 47 25 36 4 6351.5 4
1954 2 28 19783 273 52 16 34 2 6353.5 2
1954 3 1 19784 274 52 17 34.5 2.5 6356 2.5
1954 3 2 19785 275 46 12 29 -3 6353 -3
1954 3 3 19786 276 50 12 31 -1 6352 -1
1954 3 4 19787 277 60 19 39.5 7.5 6359.5 7.5
1954 3 5 19788 278 55 17 36 4 6363.5 4
1954 3 6 19789 279 56 11 33.5 1.5 6365 1.5
1954 3 7 19790 280 66 18 42 10 6375 10
1954 3 8 19791 281 73 35 54 22 6397 22
1954 3 9 19792 282 71 41 56 24 6421 24
1954 3 10 19793 283 69 38 53.5 21.5 6442.5 21.5
1954 3 11 19794 284 53 25 39 7 6449.5 7
1954 3 12 19795 285 42 16 29 -3 6446.5 -3
1954 3 13 19796 286 41 21 31 -1 6445.5 -1
1954 3 14 19797 287 53 13 33 1 6446.5 1
1954 3 15 19798 288 58 14 36 4 6450.5 4
1954 3 16 19799 289 67 26 46.5 14.5 6465 14.5
1954 3 17 19800 290 54 34 44 12 6477 12
1954 3 18 19801 291 54 21 37.5 5.5 6482.5 5.5
1954 3 19 19802 292 55 29 42 10 6492.5 10
1954 3 20 19803 293 57 42 49.5 17.5 6510 17.5
1954 3 21 19804 294 62 44 53 21 6531 21
1954 3 22 19805 295 50 41 45.5 13.5 6544.5 13.5
1954 3 23 19806 296 53 39 46 14 6558.5 14
1954 3 24 19807 297 46 35 40.5 8.5 6567 8.5
1954 3 25 19808 298 51 34 42.5 10.5 6577.5 10.5
1954 3 26 19809 299 58 28 43 11 6588.5 11
1954 3 27 19810 300 66 28 47 15 6603.5 15
1954 3 28 19811 301 70 37 53.5 21.5 6625 21.5
1954 3 29 19812 302 67 42 54.5 22.5 6647.5 22.5
1954 3 30 19813 303 57 36 46.5 14.5 6662 14.5
1954 3 31 19814 304 54 26 40 8 6670 8
1954 4 1 19815 305 67 28 47.5 15.5 6685.5 15.5
1954 4 2 19816 306 72 32 52 20 6705.5 20
1954 4 3 19817 307 76 35 55.5 23.5 6729 23.5
1954 4 4 19818 308 79 35 57 25 6754 25
1954 4 5 19819 309 77 43 60 28 6782 28
1954 4 6 19820 310 77 46 61.5 29.5 6811.5 29.5
1954 4 7 19821 311 60 36 48 16 6827.5 16
1954 4 8 19822 312 75 32 53.5 21.5 6849 21.5
1954 4 9 19823 313 77 44 60.5 28.5 6877.5 28.5
1954 4 10 19824 314 70 40 55 23 6900.5 23
1954 4 11 19825 315 74 40 57 25 6925.5 25
1954 4 12 19826 316 76 46 61 29 6954.5 29
1954 4 13 19827 317 78 40 59 27 6981.5 27
1954 4 14 19828 318 72 46 59 27 7008.5 27
1954 4 15 19829 319 75 36 55.5 23.5 7032 23.5
1954 4 16 19830 320 78 31 54.5 22.5 7054.5 22.5
1954 4 17 19831 321 89 38 63.5 31.5 7086 31.5
1954 4 18 19832 322 85 41 63 31 7117 31
1954 4 19 19833 323 85 47 66 34 7151 34
1954 4 20 19834 324 83 42 62.5 30.5 7181.5 30.5
1954 4 21 19835 325 80 36 58 26 7207.5 26
1954 4 22 19836 326 82 40 61 29 7236.5 29
1954 4 23 19837 327 85 43 64 32 7268.5 32
1954 4 24 19838 328 86 50 68 36 7304.5 36
1954 4 25 19839 329 79 49 64 32 7336.5 32
1954 4 26 19840 330 76 41 58.5 26.5 7363 26.5
1954 4 27 19841 331 80 43 61.5 29.5 7392.5 29.5
1954 4 28 19842 332 74 51 62.5 30.5 7423 30.5
1954 4 29 19843 333 68 39 53.5 21.5 7444.5 21.5
1954 4 30 19844 334 58 45 51.5 19.5 7464 19.5
1954 5 1 19845 335 57 33 45 13 7477 13
1954 5 2 19846 336 60 42 51 19 7496 19
1954 5 3 19847 337 72 40 56 24 7520 24
1954 5 4 19848 338 80 51 65.5 33.5 7553.5 33.5
1954 5 5 19849 339 84 47 65.5 33.5 7587 33.5
1954 5 6 19850 340 88 49 68.5 36.5 7623.5 36.5
1954 5 7 19851 341 89 49 69 37 7660.5 37
1954 5 8 19852 342 94 51 72.5 40.5 7701 40.5
1954 5 9 19853 343 87 54 70.5 38.5 7739.5 38.5
1954 5 10 19854 344 80 57 68.5 36.5 7776 36.5
1954 5 11 19855 345 83 50 66.5 34.5 7810.5 34.5
1954 5 12 19856 346 88 48 68 36 7846.5 36
1954 5 13 19857 347 90 54 72 40 7886.5 40
1954 5 14 19858 348 90 53 71.5 39.5 7926 39.5
1954 5 15 19859 349 93 52 72.5 40.5 7966.5 40.5
1954 5 16 19860 350 94 55 74.5 42.5 8009 42.5
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1954 5 17 19861 351 90 60 75 43 8052 43
1954 5 18 19862 352 91 54 72.5 40.5 8092.5 40.5
1954 5 19 19863 353 95 55 75 43 8135.5 43
1954 5 20 19864 354 94 68 81 49 8184.5 49
1954 5 21 19865 355 87 63 75 43 8227.5 43
1954 5 22 19866 356 68 52 60 28 8255.5 28
1954 5 23 19867 357 76 52 64 32 8287.5 32
1954 5 24 19868 358 84 52 68 36 8323.5 36
1954 5 25 19869 359 84 59 71.5 39.5 8363 39.5
1954 5 26 19870 360 84 54 69 37 8400 37
1954 5 27 19871 361 84 54 69 37 8437 37
1954 5 28 19872 362 75 45 60 28 8465 28
1954 5 29 19873 363 86 48 67 35 8500 35 1954
1954 5 30 19874 364 81 53 67 35 8535 35 Avg (n ) % values
1954 5 31 19875 365 80 44 62 30 8565 30 55.5 365 100.0
1954 6 1 19876 1 83 52 67.5 35.5 35.5 35.5
1954 6 2 19877 2 73 46 59.5 27.5 63 27.5
1954 6 3 19878 3 89 40 64.5 32.5 95.5 32.5
1954 6 4 19879 4 84 55 69.5 37.5 133 37.5
1954 6 5 19880 5 83 50 66.5 34.5 167.5 34.5
1954 6 6 19881 6 67 47 57 25 192.5 25
1954 6 7 19882 7 80 40 60 28 220.5 28
1954 6 8 19883 8 85 46 65.5 33.5 254 33.5
1954 6 9 19884 9 83 61 72 40 294 40
1954 6 10 19885 10 77 54 65.5 33.5 327.5 33.5
1954 6 11 19886 11 82 41 61.5 29.5 357 29.5
1954 6 12 19887 12 88 45 66.5 34.5 391.5 34.5
1954 6 13 19888 13 82 63 72.5 40.5 432 40.5
1954 6 14 19889 14 80 58 69 37 469 37
1954 6 15 19890 15 88 49 68.5 36.5 505.5 36.5
1954 6 16 19891 16 94 67 80.5 48.5 554 48.5
1954 6 17 19892 17 95 62 78.5 46.5 600.5 46.5
1954 6 18 19893 18 98 61 79.5 47.5 648 47.5
1954 6 19 19894 19 102 57 79.5 47.5 695.5 47.5
1954 6 20 19895 20 100 57 78.5 46.5 742 46.5
1954 6 21 19896 21 100 58 79 47 789 47
1954 6 22 19897 22 105 58 81.5 49.5 838.5 49.5
1954 6 23 19898 23 107 65 86 54 892.5 54
1954 6 24 19899 24 103 76 89.5 57.5 950 57.5
1954 6 25 19900 25 100 72 86 54 1004 54
1954 6 26 19901 26 91 68 79.5 47.5 1051.5 47.5
1954 6 27 19902 27 89 62 75.5 43.5 1095 43.5
1954 6 28 19903 28 94 57 75.5 43.5 1138.5 43.5
1954 6 29 19904 29 96 62 79 47 1185.5 47
1954 6 30 19905 30 98 57 77.5 45.5 1231 45.5
1954 7 1 19906 31 98 73 85.5 53.5 1284.5 53.5
1954 7 2 19907 32 99 67 83 51 1335.5 51
1954 7 3 19908 33 99 67 83 51 1386.5 51
1954 7 4 19909 34 86 70 78 46 1432.5 46
1954 7 5 19910 35 94 66 80 48 1480.5 48
1954 7 6 19911 36 98 67 82.5 50.5 1531 50.5
1954 7 7 19912 37 103 62 82.5 50.5 1581.5 50.5
1954 7 8 19913 38 100 75 87.5 55.5 1637 55.5
1954 7 9 19914 39 102 63 82.5 50.5 1687.5 50.5
1954 7 10 19915 40 104 69 86.5 54.5 1742 54.5
1954 7 11 19916 41 106 72 89 57 1799 57
1954 7 12 19917 42 104 72 88 56 1855 56
1954 7 13 19918 43 103 75 89 57 1912 57
1954 7 14 19919 44 102 67 84.5 52.5 1964.5 52.5
1954 7 15 19920 45 101 70 85.5 53.5 2018 53.5
1954 7 16 19921 46 103 70 86.5 54.5 2072.5 54.5
1954 7 17 19922 47 93 73 83 51 2123.5 51
1954 7 18 19923 48 95 66 80.5 48.5 2172 48.5
1954 7 19 19924 49 97 70 83.5 51.5 2223.5 51.5
1954 7 20 19925 50 101 66 83.5 51.5 2275 51.5
1954 7 21 19926 51 98 68 83 51 2326 51
1954 7 22 19927 52 97 74 85.5 53.5 2379.5 53.5
1954 7 23 19928 53 97 67 82 50 2429.5 50
1954 7 24 19929 54 92 65 78.5 46.5 2476 46.5
1954 7 25 19930 55 88 64 76 44 2520 44
1954 7 26 19931 56 93 63 78 46 2566 46
1954 7 27 19932 57 96 64 80 48 2614 48
1954 7 28 19933 58 98 66 82 50 2664 50
1954 7 29 19934 59 103 67 85 53 2717 53
1954 7 30 19935 60 103 70 86.5 54.5 2771.5 54.5
1954 7 31 19936 61 104 67 85.5 53.5 2825 53.5
1954 8 1 19937 62 103 70 86.5 54.5 2879.5 54.5
1954 8 2 19938 63 104 61 82.5 50.5 2930 50.5
1954 8 3 19939 64 92 66 79 47 2977 47
1954 8 4 19940 65 85 63 74 42 3019 42
1954 8 5 19941 66 94 64 79 47 3066 47
1954 8 6 19942 67 94 66 80 48 3114 48
1954 8 7 19943 68 97 58 77.5 45.5 3159.5 45.5
1954 8 8 19944 69 99 61 80 48 3207.5 48
1954 8 9 19945 70 96 58 77 45 3252.5 45
1954 8 10 19946 71 90 67 78.5 46.5 3299 46.5
1954 8 11 19947 72 91 66 78.5 46.5 3345.5 46.5
1954 8 12 19948 73 91 65 78 46 3391.5 46
1954 8 13 19949 74 92 64 78 46 3437.5 46
1954 8 14 19950 75 93 59 76 44 3481.5 44
1954 8 15 19951 76 93 65 79 47 3528.5 47
1954 8 16 19952 77 95 62 78.5 46.5 3575 46.5
1954 8 17 19953 78 94 55 74.5 42.5 3617.5 42.5
1954 8 18 19954 79 93 51 72 40 3657.5 40
1954 8 19 19955 80 92 55 73.5 41.5 3699 41.5
1954 8 20 19956 81 88 61 74.5 42.5 3741.5 42.5
1954 8 21 19957 82 88 52 70 38 3779.5 38
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1954 8 22 19958 83 88 58 73 41 3820.5 41
1954 8 23 19959 84 92 53 72.5 40.5 3861 40.5
1954 8 24 19960 85 94 56 75 43 3904 43
1954 8 25 19961 86 92 68 80 48 3952 48
1954 8 26 19962 87 89 65 77 45 3997 45
1954 8 27 19963 88 91 62 76.5 44.5 4041.5 44.5
1954 8 28 19964 89 97 52 74.5 42.5 4084 42.5
1954 8 29 19965 90 101 54 77.5 45.5 4129.5 45.5
1954 8 30 19966 91 101 57 79 47 4176.5 47
1954 8 31 19967 92 101 70 85.5 53.5 4230 53.5
1954 9 1 19968 93 99 68 83.5 51.5 4281.5 51.5
1954 9 2 19969 94 92 64 78 46 4327.5 46
1954 9 3 19970 95 85 63 74 42 4369.5 42
1954 9 4 19971 96 83 56 69.5 37.5 4407 37.5
1954 9 5 19972 97 94 55 74.5 42.5 4449.5 42.5
1954 9 6 19973 98 92 57 74.5 42.5 4492 42.5
1954 9 7 19974 99 96 57 76.5 44.5 4536.5 44.5
1954 9 8 19975 100 78 59 68.5 36.5 4573 36.5
1954 9 9 19976 101 86 54 70 38 4611 38
1954 9 10 19977 102 93 56 74.5 42.5 4653.5 42.5
1954 9 11 19978 103 84 64 74 42 4695.5 42
1954 9 12 19979 104 73 61 67 35 4730.5 35
1954 9 13 19980 105 80 55 67.5 35.5 4766 35.5
1954 9 14 19981 106 88 52 70 38 4804 38
1954 9 15 19982 107 90 57 73.5 41.5 4845.5 41.5
1954 9 16 19983 108 88 47 67.5 35.5 4881 35.5
1954 9 17 19984 109 87 61 74 42 4923 42
1954 9 18 19985 110 87 48 67.5 35.5 4958.5 35.5
1954 9 19 19986 111 89 47 68 36 4994.5 36
1954 9 20 19987 112 85 45 65 33 5027.5 33
1954 9 21 19988 113 86 42 64 32 5059.5 32
1954 9 22 19989 114 88 44 66 34 5093.5 34
1954 9 23 19990 115 81 52 66.5 34.5 5128 34.5
1954 9 24 19991 116 71 51 61 29 5157 29
1954 9 25 19992 117 68 50 59 27 5184 27
1954 9 26 19993 118 72 49 60.5 28.5 5212.5 28.5
1954 9 27 19994 119 78 48 63 31 5243.5 31
1954 9 28 19995 120 84 49 66.5 34.5 5278 34.5
1954 9 29 19996 121 83 55 69 37 5315 37
1954 9 30 19997 122 83 47 65 33 5348 33
1954 10 1 19998 123 85 45 65 33 5381 33
1954 10 2 19999 124 85 46 65.5 33.5 5414.5 33.5
1954 10 3 20000 125 79 58 68.5 36.5 5451 36.5
1954 10 4 20001 126 82 59 70.5 38.5 5489.5 38.5
1954 10 5 20002 127 81 48 64.5 32.5 5522 32.5
1954 10 6 20003 128 83 48 65.5 33.5 5555.5 33.5
1954 10 7 20004 129 84 57 70.5 38.5 5594 38.5
1954 10 8 20005 130 78 57 67.5 35.5 5629.5 35.5
1954 10 9 20006 131 83 54 68.5 36.5 5666 36.5
1954 10 10 20007 132 78 46 62 30 5696 30
1954 10 11 20008 133 76 43 59.5 27.5 5723.5 27.5
1954 10 12 20009 134 86 44 65 33 5756.5 33
1954 10 13 20010 135 73 49 61 29 5785.5 29
1954 10 14 20011 136 63 40 51.5 19.5 5805 19.5
1954 10 15 20012 137 71 32 51.5 19.5 5824.5 19.5
1954 10 16 20013 138 74 32 53 21 5845.5 21
1954 10 17 20014 139 73 34 53.5 21.5 5867 21.5
1954 10 18 20015 140 77 35 56 24 5891 24
1954 10 19 20016 141 76 37 56.5 24.5 5915.5 24.5
1954 10 20 20017 142 77 37 57 25 5940.5 25
1954 10 21 20018 143 80 37 58.5 26.5 5967 26.5
1954 10 22 20019 144 80 37 58.5 26.5 5993.5 26.5
1954 10 23 20020 145 77 38 57.5 25.5 6019 25.5
1954 10 24 20021 146 65 39 52 20 6039 20
1954 10 25 20022 147 54 35 44.5 12.5 6051.5 12.5
1954 10 26 20023 148 53 34 43.5 11.5 6063 11.5
1954 10 27 20024 149 55 24 39.5 7.5 6070.5 7.5
1954 10 28 20025 150 59 23 41 9 6079.5 9
1954 10 29 20026 151 64 24 44 12 6091.5 12
1954 10 30 20027 152 61 25 43 11 6102.5 11
1954 10 31 20028 153 64 25 44.5 12.5 6115 12.5
1954 11 1 20029 154 65 28 46.5 14.5 6129.5 14.5
1954 11 2 20030 155 62 32 47 15 6144.5 15
1954 11 3 20031 156 64 29 46.5 14.5 6159 14.5
1954 11 4 20032 157 64 26 45 13 6172 13
1954 11 5 20033 158 64 24 44 12 6184 12
1954 11 6 20034 159 62 24 43 11 6195 11
1954 11 7 20035 160 60 21 40.5 8.5 6203.5 8.5
1954 11 8 20036 161 62 22 42 10 6213.5 10
1954 11 9 20037 162 69 23 46 14 6227.5 14
1954 11 10 20038 163 62 23 42.5 10.5 6238 10.5
1954 11 11 20039 164 62 29 45.5 13.5 6251.5 13.5
1954 11 12 20040 165 60 44 52 20 6271.5 20
1954 11 13 20041 166 63 37 50 18 6289.5 18
1954 11 14 20042 167 61 29 45 13 6302.5 13
1954 11 15 20043 168 64 30 47 15 6317.5 15
1954 11 16 20044 169 59 41 50 18 6335.5 18
1954 11 17 20045 170 56 26 41 9 6344.5 9
1954 11 18 20046 171 57 23 40 8 6352.5 8
1954 11 19 20047 172 57 21 39 7 6359.5 7
1954 11 20 20048 173 58 19 38.5 6.5 6366 6.5
1954 11 21 20049 174 62 25 43.5 11.5 6377.5 11.5
1954 11 22 20050 175 63 23 43 11 6388.5 11
1954 11 23 20051 176 63 23 43 11 6399.5 11
1954 11 24 20052 177 65 24 44.5 12.5 6412 12.5
1954 11 25 20053 178 61 23 42 10 6422 10
1954 11 26 20054 179 65 25 45 13 6435 13
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1954 11 27 20055 180 58 24 41 9 6444 9
1954 11 28 20056 181 46 31 38.5 6.5 6450.5 6.5
1954 11 29 20057 182 37 24 30.5 -1.5 6449 -1.5
1954 11 30 20058 183 34 1 17.5 -14.5 6434.5 -14.5
1954 12 1 20059 184 39 13 26 -6 6428.5 -6
1954 12 2 20060 185 39 17 28 -4 6424.5 -4
1954 12 3 20061 186 32 16 24 -8 6416.5 -8
1954 12 4 20062 187 51 29 40 8 6424.5 8
1954 12 5 20063 188 46 24 35 3 6427.5 3
1954 12 6 20064 189 47 26 36.5 4.5 6432 4.5
1954 12 7 20065 190 45 22 33.5 1.5 6433.5 1.5
1954 12 8 20066 191 44 17 30.5 -1.5 6432 -1.5
1954 12 9 20067 192 35 15 25 -7 6425 -7
1954 12 10 20068 193 33 26 29.5 -2.5 6422.5 -2.5
1954 12 11 20069 194 45 10 27.5 -4.5 6418 -4.5
1954 12 12 20070 195 33 7 20 -12 6406 -12
1954 12 13 20071 196 40 20 30 -2 6404 -2
1954 12 14 20072 197 39 10 24.5 -7.5 6396.5 -7.5
1954 12 15 20073 198 35 17 26 -6 6390.5 -6
1954 12 16 20074 199 38 8 23 -9 6381.5 -9
1954 12 17 20075 200 38 7 22.5 -9.5 6372 -9.5
1954 12 18 20076 201 36 7 21.5 -10.5 6361.5 -10.5
1954 12 19 20077 202 37 7 22 -10 6351.5 -10
1954 12 20 20078 203 35 6 20.5 -11.5 6340 -11.5
1954 12 21 20079 204 36 5 20.5 -11.5 6328.5 -11.5
1954 12 22 20080 205 34 5 19.5 -12.5 6316 -12.5
1954 12 23 20081 206 34 6 20 -12 6304 -12
1954 12 24 20082 207 36 9 22.5 -9.5 6294.5 -9.5
1954 12 25 20083 208 35 8 21.5 -10.5 6284 -10.5
1954 12 26 20084 209 36 6 21 -11 6273 -11
1954 12 27 20085 210 31 8 19.5 -12.5 6260.5 -12.5
1954 12 28 20086 211 31 -3 14 -18 6242.5 -18
1954 12 29 20087 212 26 0 13 -19 6223.5 -19
1954 12 30 20088 213 30 1 15.5 -16.5 6207 -16.5
1954 12 31 20089 214 31 7 19 -13 6194 -13
1955 1 1 20090 215 27 10 18.5 -13.5 6180.5 -13.5
1955 1 2 20091 216 36 16 26 -6 6174.5 -6
1955 1 3 20092 217 39 22 30.5 -1.5 6173 -1.5
1955 1 4 20093 218 38 18 28 -4 6169 -4
1955 1 5 20094 219 35 11 23 -9 6160 -9
1955 1 6 20095 220 37 12 24.5 -7.5 6152.5 -7.5
1955 1 7 20096 221 36 11 23.5 -8.5 6144 -8.5
1955 1 8 20097 222 31 7 19 -13 6131 -13
1955 1 9 20098 223 35 3 19 -13 6118 -13
1955 1 10 20099 224 35 10 22.5 -9.5 6108.5 -9.5
1955 1 11 20100 225 40 13 26.5 -5.5 6103 -5.5
1955 1 12 20101 226 37 7 22 -10 6093 -10
1955 1 13 20102 227 26 2 14 -18 6075 -18
1955 1 14 20103 228 35 2 18.5 -13.5 6061.5 -13.5
1955 1 15 20104 229 30 1 15.5 -16.5 6045 -16.5
1955 1 16 20105 230 34 19 26.5 -5.5 6039.5 -5.5
1955 1 17 20106 231 40 -3 18.5 -13.5 6026 -13.5
1955 1 18 20107 232 26 -4 11 -21 6005 -21
1955 1 19 20108 233 32 8 20 -12 5993 -12
1955 1 20 20109 234 34 -3 15.5 -16.5 5976.5 -16.5
1955 1 21 20110 235 33 4 18.5 -13.5 5963 -13.5
1955 1 22 20111 236 33 -5 14 -18 5945 -18
1955 1 23 20112 237 28 -1 13.5 -18.5 5926.5 -18.5
1955 1 24 20113 238 31 -2 14.5 -17.5 5909 -17.5
1955 1 25 20114 239 35 1 18 -14 5895 -14
1955 1 26 20115 240 40 1 20.5 -11.5 5883.5 -11.5
1955 1 27 20116 241 42 1 21.5 -10.5 5873 -10.5
1955 1 28 20117 242 38 2 20 -12 5861 -12
1955 1 29 20118 243 38 1 19.5 -12.5 5848.5 -12.5
1955 1 30 20119 244 36 14 25 -7 5841.5 -7
1955 1 31 20120 245 39 16 27.5 -4.5 5837 -4.5
1955 2 1 20121 246 39 17 28 -4 5833 -4
1955 2 2 20122 247 33 19 26 -6 5827 -6
1955 2 3 20123 248 31 -3 14 -18 5809 -18
1955 2 4 20124 249 20 -12 4 -28 5781 -28
1955 2 5 20125 250 25 -15 5 -27 5754 -27
1955 2 6 20126 251 27 -14 6.5 -25.5 5728.5 -25.5
1955 2 7 20127 252 30 -13 8.5 -23.5 5705 -23.5
1955 2 8 20128 253 30 -13 8.5 -23.5 5681.5 -23.5
1955 2 9 20129 254 31 -10 10.5 -21.5 5660 -21.5
1955 2 10 20130 255 25 -16 4.5 -27.5 5632.5 -27.5
1955 2 11 20131 256 24 -19 2.5 -29.5 5603 -29.5
1955 2 12 20132 257 27 -12 7.5 -24.5 5578.5 -24.5
1955 2 13 20133 258 33 -10 11.5 -20.5 5558 -20.5
1955 2 14 20134 259 33 -5 14 -18 5540 -18
1955 2 15 20135 260 44 9 26.5 -5.5 5534.5 -5.5
1955 2 16 20136 261 41 6 23.5 -8.5 5526 -8.5
1955 2 17 20137 262 41 27 34 2 5528 2
1955 2 18 20138 263 35 18 26.5 -5.5 5522.5 -5.5
1955 2 19 20139 264 29 12 20.5 -11.5 5511 -11.5
1955 2 20 20140 265 28 5 16.5 -15.5 5495.5 -15.5
1955 2 21 20141 266 25 -1 12 -20 5475.5 -20
1955 2 22 20142 267 21 5 13 -19 5456.5 -19
1955 2 23 20143 268 30 -3 13.5 -18.5 5438 -18.5
1955 2 24 20144 269 28 -2 13 -19 5419 -19
1955 2 25 20145 270 29 6 17.5 -14.5 5404.5 -14.5
1955 2 26 20146 271 44 15 29.5 -2.5 5402 -2.5
1955 2 27 20147 272 46 37 41.5 9.5 5411.5 9.5
1955 2 28 20148 273 46 30 38 6 5417.5 6
1955 3 1 20149 274 50 24 37 5 5422.5 5
1955 3 2 20150 275 47 25 36 4 5426.5 4
1955 3 3 20151 276 59 23 41 9 5435.5 9
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1955 3 4 20152 277 60 26 43 11 5446.5 11
1955 3 5 20153 278 51 24 37.5 5.5 5452 5.5
1955 3 6 20154 279 49 19 34 2 5454 2
1955 3 7 20155 280 53 23 38 6 5460 6
1955 3 8 20156 281 54 21 37.5 5.5 5465.5 5.5
1955 3 9 20157 282 53 26 39.5 7.5 5473 7.5
1955 3 10 20158 283 65 37 51 19 5492 19
1955 3 11 20159 284 61 34 47.5 15.5 5507.5 15.5
1955 3 12 20160 285 65 28 46.5 14.5 5522 14.5
1955 3 13 20161 286 68 32 50 18 5540 18
1955 3 14 20162 287 69 35 52 20 5560 20
1955 3 15 20163 288 46 29 37.5 5.5 5565.5 5.5
1955 3 16 20164 289 49 27 38 6 5571.5 6
1955 3 17 20165 290 52 28 40 8 5579.5 8
1955 3 18 20166 291 55 19 37 5 5584.5 5
1955 3 19 20167 292 58 23 40.5 8.5 5593 8.5
1955 3 20 20168 293 38 21 29.5 -2.5 5590.5 -2.5
1955 3 21 20169 294 42 15 28.5 -3.5 5587 -3.5
1955 3 22 20170 295 56 18 37 5 5592 5
1955 3 23 20171 296 59 27 43 11 5603 11
1955 3 24 20172 297 67 26 46.5 14.5 5617.5 14.5
1955 3 25 20173 298 60 45 52.5 20.5 5638 20.5
1955 3 26 20174 299 44 27 35.5 3.5 5641.5 3.5
1955 3 27 20175 300 51 16 33.5 1.5 5643 1.5
1955 3 28 20176 301 52 23 37.5 5.5 5648.5 5.5
1955 3 29 20177 302 67 27 47 15 5663.5 15
1955 3 30 20178 303 62 35 48.5 16.5 5680 16.5
1955 3 31 20179 304 57 22 39.5 7.5 5687.5 7.5
1955 4 1 20180 305 64 21 42.5 10.5 5698 10.5
1955 4 2 20181 306 62 30 46 14 5712 14
1955 4 3 20182 307 43 28 35.5 3.5 5715.5 3.5
1955 4 4 20183 308 47 24 35.5 3.5 5719 3.5
1955 4 5 20184 309 52 19 35.5 3.5 5722.5 3.5
1955 4 6 20185 310 56 21 38.5 6.5 5729 6.5
1955 4 7 20186 311 59 26 42.5 10.5 5739.5 10.5
1955 4 8 20187 312 67 28 47.5 15.5 5755 15.5
1955 4 9 20188 313 69 27 48 16 5771 16
1955 4 10 20189 314 73 29 51 19 5790 19
1955 4 11 20190 315 50 38 44 12 5802 12
1955 4 12 20191 316 59 25 42 10 5812 10
1955 4 13 20192 317 69 28 48.5 16.5 5828.5 16.5
1955 4 14 20193 318 75 34 54.5 22.5 5851 22.5
1955 4 15 20194 319 78 49 63.5 31.5 5882.5 31.5
1955 4 16 20195 320 76 38 57 25 5907.5 25
1955 4 17 20196 321 69 55 62 30 5937.5 30
1955 4 18 20197 322 74 43 58.5 26.5 5964 26.5
1955 4 19 20198 323 57 34 45.5 13.5 5977.5 13.5
1955 4 20 20199 324 69 26 47.5 15.5 5993 15.5
1955 4 21 20200 325 72 42 57 25 6018 25
1955 4 22 20201 326 65 48 56.5 24.5 6042.5 24.5
1955 4 23 20202 327 68 39 53.5 21.5 6064 21.5
1955 4 24 20203 328 77 35 56 24 6088 24
1955 4 25 20204 329 79 43 61 29 6117 29
1955 4 26 20205 330 73 39 56 24 6141 24
1955 4 27 20206 331 55 33 44 12 6153 12
1955 4 28 20207 332 71 28 49.5 17.5 6170.5 17.5
1955 4 29 20208 333 79 38 58.5 26.5 6197 26.5
1955 4 30 20209 334 79 56 67.5 35.5 6232.5 35.5
1955 5 1 20210 335 76 51 63.5 31.5 6264 31.5
1955 5 2 20211 336 58 46 52 20 6284 20
1955 5 3 20212 337 70 34 52 20 6304 20
1955 5 4 20213 338 77 37 57 25 6329 25
1955 5 5 20214 339 85 45 65 33 6362 33
1955 5 6 20215 340 87 44 65.5 33.5 6395.5 33.5
1955 5 7 20216 341 84 48 66 34 6429.5 34
1955 5 8 20217 342 77 53 65 33 6462.5 33
1955 5 9 20218 343 74 43 58.5 26.5 6489 26.5
1955 5 10 20219 344 77 37 57 25 6514 25
1955 5 11 20220 345 82 43 62.5 30.5 6544.5 30.5
1955 5 12 20221 346 90 42 66 34 6578.5 34
1955 5 13 20222 347 86 52 69 37 6615.5 37
1955 5 14 20223 348 81 60 70.5 38.5 6654 38.5
1955 5 15 20224 349 63 40 51.5 19.5 6673.5 19.5
1955 5 16 20225 350 65 32 48.5 16.5 6690 16.5
1955 5 17 20226 351 66 41 53.5 21.5 6711.5 21.5
1955 5 18 20227 352 77 50 63.5 31.5 6743 31.5
1955 5 19 20228 353 80 44 62 30 6773 30
1955 5 20 20229 354 84 45 64.5 32.5 6805.5 32.5
1955 5 21 20230 355 87 52 69.5 37.5 6843 37.5
1955 5 22 20231 356 77 54 65.5 33.5 6876.5 33.5
1955 5 23 20232 357 76 42 59 27 6903.5 27
1955 5 24 20233 358 83 43 63 31 6934.5 31
1955 5 25 20234 359 74 53 63.5 31.5 6966 31.5
1955 5 26 20235 360 76 49 62.5 30.5 6996.5 30.5
1955 5 27 20236 361 72 49 60.5 28.5 7025 28.5
1955 5 28 20237 362 73 39 56 24 7049 24
1955 5 29 20238 363 84 38 61 29 7078 29 1955
1955 5 30 20239 364 85 50 67.5 35.5 7113.5 35.5 Avg (n ) % values
1955 5 31 20240 365 80 58 69 37 7150.5 37 51.6 365 100.0
1955 6 1 20241 1 64 49 56.5 24.5 24.5 24.5
1955 6 2 20242 2 73 44 58.5 26.5 51 26.5
1955 6 3 20243 3 78 41 59.5 27.5 78.5 27.5
1955 6 4 20244 4 74 49 61.5 29.5 108 29.5
1955 6 5 20245 5 86 45 65.5 33.5 141.5 33.5
1955 6 6 20246 6 92 51 71.5 39.5 181 39.5
1955 6 7 20247 7 96 54 75 43 224 43
1955 6 8 20248 8 100 57 78.5 46.5 270.5 46.5
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1955 6 9 20249 9 84 60 72 40 310.5 40
1955 6 10 20250 10 81 51 66 34 344.5 34
1955 6 11 20251 11 90 53 71.5 39.5 384 39.5
1955 6 12 20252 12 86 53 69.5 37.5 421.5 37.5
1955 6 13 20253 13 79 59 69 37 458.5 37
1955 6 14 20254 14 71 52 61.5 29.5 488 29.5
1955 6 15 20255 15 86 47 66.5 34.5 522.5 34.5
1955 6 16 20256 16 80 52 66 34 556.5 34
1955 6 17 20257 17 82 46 64 32 588.5 32
1955 6 18 20258 18 88 56 72 40 628.5 40
1955 6 19 20259 19 93 52 72.5 40.5 669 40.5
1955 6 20 20260 20 96 54 75 43 712 43
1955 6 21 20261 21 99 55 77 45 757 45
1955 6 22 20262 22 103 54 78.5 46.5 803.5 46.5
1955 6 23 20263 23 100 62 81 49 852.5 49
1955 6 24 20264 24 95 62 78.5 46.5 899 46.5
1955 6 25 20265 25 90 62 76 44 943 44
1955 6 26 20266 26 91 65 78 46 989 46
1955 6 27 20267 27 91 62 76.5 44.5 1033.5 44.5
1955 6 28 20268 28 93 51 72 40 1073.5 40
1955 6 29 20269 29 90 64 77 45 1118.5 45
1955 6 30 20270 30 89 49 69 37 1155.5 37
1955 7 1 20271 31 94 69 81.5 49.5 1205 49.5
1955 7 2 20272 32 93 65 79 47 1252 47
1955 7 3 20273 33 95 63 79 47 1299 47
1955 7 4 20274 34 95 71 83 51 1350 51
1955 7 5 20275 35 96 61 78.5 46.5 1396.5 46.5
1955 7 6 20276 36 95 56 75.5 43.5 1440 43.5
1955 7 7 20277 37 92 54 73 41 1481 41
1955 7 8 20278 38 95 53 74 42 1523 42
1955 7 9 20279 39 96 56 76 44 1567 44
1955 7 10 20280 40 99 69 84 52 1619 52
1955 7 11 20281 41 96 72 84 52 1671 52
1955 7 12 20282 42 96 60 78 46 1717 46
1955 7 13 20283 43 103 60 81.5 49.5 1766.5 49.5
1955 7 14 20284 44 106 61 83.5 51.5 1818 51.5
1955 7 15 20285 45 104 76 90 58 1876 58
1955 7 16 20286 46 103 74 88.5 56.5 1932.5 56.5
1955 7 17 20287 47 98 66 82 50 1982.5 50
1955 7 18 20288 48 98 60 79 47 2029.5 47
1955 7 19 20289 49 100 72 86 54 2083.5 54
1955 7 20 20290 50 98 68 83 51 2134.5 51
1955 7 21 20291 51 100 68 84 52 2186.5 52
1955 7 22 20292 52 101 69 85 53 2239.5 53
1955 7 23 20293 53 101 80 90.5 58.5 2298 58.5
1955 7 24 20294 54 94 67 80.5 48.5 2346.5 48.5
1955 7 25 20295 55 86 66 76 44 2390.5 44
1955 7 26 20296 56 89 62 75.5 43.5 2434 43.5
1955 7 27 20297 57 97 59 78 46 2480 46
1955 7 28 20298 58 97 61 79 47 2527 47
1955 7 29 20299 59 97 64 80.5 48.5 2575.5 48.5
1955 7 30 20300 60 99 68 83.5 51.5 2627 51.5
1955 7 31 20301 61 97 71 84 52 2679 52
1955 8 1 20302 62 98 72 85 53 2732 53
1955 8 2 20303 63 99 66 82.5 50.5 2782.5 50.5
1955 8 3 20304 64 99 75 87 55 2837.5 55
1955 8 4 20305 65 93 67 80 48 2885.5 48
1955 8 5 20306 66 95 68 81.5 49.5 2935 49.5
1955 8 6 20307 67 96 65 80.5 48.5 2983.5 48.5
1955 8 7 20308 68 94 67 80.5 48.5 3032 48.5
1955 8 8 20309 69 95 65 80 48 3080 48
1955 8 9 20310 70 97 68 82.5 50.5 3130.5 50.5
1955 8 10 20311 71 95 72 83.5 51.5 3182 51.5
1955 8 11 20312 72 97 71 84 52 3234 52
1955 8 12 20313 73 94 72 83 51 3285 51
1955 8 13 20314 74 84 65 74.5 42.5 3327.5 42.5
1955 8 14 20315 75 89 62 75.5 43.5 3371 43.5
1955 8 15 20316 76 95 63 79 47 3418 47
1955 8 16 20317 77 95 71 83 51 3469 51
1955 8 17 20318 78 91 72 81.5 49.5 3518.5 49.5
1955 8 18 20319 79 92 65 78.5 46.5 3565 46.5
1955 8 19 20320 80 95 60 77.5 45.5 3610.5 45.5
1955 8 20 20321 81 97 62 79.5 47.5 3658 47.5
1955 8 21 20322 82 99 61 80 48 3706 48
1955 8 22 20323 83 100 60 80 48 3754 48
1955 8 23 20324 84 96 73 84.5 52.5 3806.5 52.5
1955 8 24 20325 85 83 68 75.5 43.5 3850 43.5
1955 8 25 20326 86 87 67 77 45 3895 45
1955 8 26 20327 87 91 62 76.5 44.5 3939.5 44.5
1955 8 27 20328 88 94 61 77.5 45.5 3985 45.5
1955 8 28 20329 89 95 62 78.5 46.5 4031.5 46.5
1955 8 29 20330 90 96 60 78 46 4077.5 46
1955 8 30 20331 91 93 61 77 45 4122.5 45
1955 8 31 20332 92 96 52 74 42 4164.5 42
1955 9 1 20333 93 99 54 76.5 44.5 4209 44.5
1955 9 2 20334 94 98 55 76.5 44.5 4253.5 44.5
1955 9 3 20335 95 97 54 75.5 43.5 4297 43.5
1955 9 4 20336 96 97 53 75 43 4340 43
1955 9 5 20337 97 100 55 77.5 45.5 4385.5 45.5
1955 9 6 20338 98 98 54 76 44 4429.5 44
1955 9 7 20339 99 97 55 76 44 4473.5 44
1955 9 8 20340 100 97 59 78 46 4519.5 46
1955 9 9 20341 101 97 63 80 48 4567.5 48
1955 9 10 20342 102 94 52 73 41 4608.5 41
1955 9 11 20343 103 94 49 71.5 39.5 4648 39.5
1955 9 12 20344 104 96 54 75 43 4691 43
1955 9 13 20345 105 97 58 77.5 45.5 4736.5 45.5
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1955 9 14 20346 106 91 57 74 42 4778.5 42
1955 9 15 20347 107 90 72 81 49 4827.5 49
1955 9 16 20348 108 90 67 78.5 46.5 4874 46.5
1955 9 17 20349 109 85 69 77 45 4919 45
1955 9 18 20350 110 82 51 66.5 34.5 4953.5 34.5
1955 9 19 20351 111 79 56 67.5 35.5 4989 35.5
1955 9 20 20352 112 77 48 62.5 30.5 5019.5 30.5
1955 9 21 20353 113 84 41 62.5 30.5 5050 30.5
1955 9 22 20354 114 85 44 64.5 32.5 5082.5 32.5
1955 9 23 20355 115 86 45 65.5 33.5 5116 33.5
1955 9 24 20356 116 80 46 63 31 5147 31
1955 9 25 20357 117 79 40 59.5 27.5 5174.5 27.5
1955 9 26 20358 118 75 42 58.5 26.5 5201 26.5
1955 9 27 20359 119 77 40 58.5 26.5 5227.5 26.5
1955 9 28 20360 120 84 41 62.5 30.5 5258 30.5
1955 9 29 20361 121 84 44 64 32 5290 32
1955 9 30 20362 122 82 40 61 29 5319 29
1955 10 1 20363 123 83 37 60 28 5347 28
1955 10 2 20364 124 84 41 62.5 30.5 5377.5 30.5
1955 10 3 20365 125 85 40 62.5 30.5 5408 30.5
1955 10 4 20366 126 80 47 63.5 31.5 5439.5 31.5
1955 10 5 20367 127 76 44 60 28 5467.5 28
1955 10 6 20368 128 62 36 49 17 5484.5 17
1955 10 7 20369 129 69 28 48.5 16.5 5501 16.5
1955 10 8 20370 130 73 27 50 18 5519 18
1955 10 9 20371 131 75 34 54.5 22.5 5541.5 22.5
1955 10 10 20372 132 83 40 61.5 29.5 5571 29.5
1955 10 11 20373 133 82 55 68.5 36.5 5607.5 36.5
1955 10 12 20374 134 79 41 60 28 5635.5 28
1955 10 13 20375 135 78 40 59 27 5662.5 27
1955 10 14 20376 136 81 37 59 27 5689.5 27
1955 10 15 20377 137 79 40 59.5 27.5 5717 27.5
1955 10 16 20378 138 81 38 59.5 27.5 5744.5 27.5
1955 10 17 20379 139 82 37 59.5 27.5 5772 27.5
1955 10 18 20380 140 83 37 60 28 5800 28
1955 10 19 20381 141 78 47 62.5 30.5 5830.5 30.5
1955 10 20 20382 142 78 54 66 34 5864.5 34
1955 10 21 20383 143 77 45 61 29 5893.5 29
1955 10 22 20384 144 66 45 55.5 23.5 5917 23.5
1955 10 23 20385 145 67 37 52 20 5937 20
1955 10 24 20386 146 64 28 46 14 5951 14
1955 10 25 20387 147 67 26 46.5 14.5 5965.5 14.5
1955 10 26 20388 148 73 37 55 23 5988.5 23
1955 10 27 20389 149 54 33 43.5 11.5 6000 11.5
1955 10 28 20390 150 64 24 44 12 6012 12
1955 10 29 20391 151 61 30 45.5 13.5 6025.5 13.5
1955 10 30 20392 152 68 29 48.5 16.5 6042 16.5
1955 10 31 20393 153 74 42 58 26 6068 26
1955 11 1 20394 154 64 29 46.5 14.5 6082.5 14.5
1955 11 2 20395 155 50 20 35 3 6085.5 3
1955 11 3 20396 156 53 17 35 3 6088.5 3
1955 11 4 20397 157 60 18 39 7 6095.5 7
1955 11 5 20398 158 63 22 42.5 10.5 6106 10.5
1955 11 6 20399 159 62 28 45 13 6119 13
1955 11 7 20400 160 54 31 42.5 10.5 6129.5 10.5
1955 11 8 20401 161 54 19 36.5 4.5 6134 4.5
1955 11 9 20402 162 63 23 43 11 6145 11
1955 11 10 20403 163 72 30 51 19 6164 19
1955 11 11 20404 164 61 35 48 16 6180 16
1955 11 12 20405 165 61 40 50.5 18.5 6198.5 18.5
1955 11 13 20406 166 61 44 52.5 20.5 6219 20.5
1955 11 14 20407 167 53 36 44.5 12.5 6231.5 12.5
1955 11 15 20408 168 37 15 26 -6 6225.5 -6
1955 11 16 20409 169 32 8 20 -12 6213.5 -12
1955 11 17 20410 170 33 19 26 -6 6207.5 -6
1955 11 18 20411 171 41 19 30 -2 6205.5 -2
1955 11 19 20412 172 39 31 35 3 6208.5 3
1955 11 20 20413 173 44 31 37.5 5.5 6214 5.5
1955 11 21 20414 174 44 30 37 5 6219 5
1955 11 22 20415 175 43 17 30 -2 6217 -2
1955 11 23 20416 176 40 9 24.5 -7.5 6209.5 -7.5
1955 11 24 20417 177 50 17 33.5 1.5 6211 1.5
1955 11 25 20418 178 48 12 30 -2 6209 -2
1955 11 26 20419 179 47 12 29.5 -2.5 6206.5 -2.5
1955 11 27 20420 180 56 18 37 5 6211.5 5
1955 11 28 20421 181 57 21 39 7 6218.5 7
1955 11 29 20422 182 50 18 34 2 6220.5 2
1955 11 30 20423 183 48 30 39 7 6227.5 7
1955 12 1 20424 184 50 31 40.5 8.5 6236 8.5
1955 12 2 20425 185 42 24 33 1 6237 1
1955 12 3 20426 186 42 12 27 -5 6232 -5
1955 12 4 20427 187 41 9 25 -7 6225 -7
1955 12 5 20428 188 35 4 19.5 -12.5 6212.5 -12.5
1955 12 6 20429 189 34 22 28 -4 6208.5 -4
1955 12 7 20430 190 45 16 30.5 -1.5 6207 -1.5
1955 12 8 20431 191 43 7 25 -7 6200 -7
1955 12 9 20432 192 44 20 32 0 6200 0
1955 12 10 20433 193 44 11 27.5 -4.5 6195.5 -4.5
1955 12 11 20434 194 40 9 24.5 -7.5 6188 -7.5
1955 12 12 20435 195 42 14 28 -4 6184 -4
1955 12 13 20436 196 46 10 28 -4 6180 -4
1955 12 14 20437 197 47 10 28.5 -3.5 6176.5 -3.5
1955 12 15 20438 198 48 13 30.5 -1.5 6175 -1.5
1955 12 16 20439 199 43 11 27 -5 6170 -5
1955 12 17 20440 200 51 10 30.5 -1.5 6168.5 -1.5
1955 12 18 20441 201 54 20 37 5 6173.5 5
1955 12 19 20442 202 56 37 46.5 14.5 6188 14.5
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1955 12 20 20443 203 55 24 39.5 7.5 6195.5 7.5
1955 12 21 20444 204 50 17 33.5 1.5 6197 1.5
1955 12 22 20445 205 42 21 31.5 -0.5 6196.5 -0.5
1955 12 23 20446 206 63 24 43.5 11.5 6208 11.5
1955 12 24 20447 207 61 47 54 22 6230 22
1955 12 25 20448 208 57 43 50 18 6248 18
1955 12 26 20449 209 56 31 43.5 11.5 6259.5 11.5
1955 12 27 20450 210 61 42 51.5 19.5 6279 19.5
1955 12 28 20451 211 55 35 45 13 6292 13
1955 12 29 20452 212 49 23 36 4 6296 4
1955 12 30 20453 213 53 30 41.5 9.5 6305.5 9.5
1955 12 31 20454 214 51 22 36.5 4.5 6310 4.5
1956 1 1 20455 215 47 14 30.5 -1.5 6308.5 -1.5
1956 1 2 20456 216 46 11 28.5 -3.5 6305 -3.5
1956 1 3 20457 217 45 12 28.5 -3.5 6301.5 -3.5
1956 1 4 20458 218 46 14 30 -2 6299.5 -2
1956 1 5 20459 219 38 12 25 -7 6292.5 -7
1956 1 6 20460 220 48 17 32.5 0.5 6293 0.5
1956 1 7 20461 221 46 25 35.5 3.5 6296.5 3.5
1956 1 8 20462 222 60 22 41 9 6305.5 9
1956 1 9 20463 223 53 20 36.5 4.5 6310 4.5
1956 1 10 20464 224 55 15 35 3 6313 3
1956 1 11 20465 225 54 14 34 2 6315 2
1956 1 12 20466 226 45 17 31 -1 6314 -1
1956 1 13 20467 227 49 24 36.5 4.5 6318.5 4.5
1956 1 14 20468 228 54 20 37 5 6323.5 5
1956 1 15 20469 229 62 24 43 11 6334.5 11
1956 1 16 20470 230 51 27 39 7 6341.5 7
1956 1 17 20471 231 52 17 34.5 2.5 6344 2.5
1956 1 18 20472 232 48 15 31.5 -0.5 6343.5 -0.5
1956 1 19 20473 233 47 16 31.5 -0.5 6343 -0.5
1956 1 20 20474 234 48 20 34 2 6345 2
1956 1 21 20475 235 46 28 37 5 6350 5
1956 1 22 20476 236 47 23 35 3 6353 3
1956 1 23 20477 237 55 29 42 10 6363 10
1956 1 24 20478 238 47 18 32.5 0.5 6363.5 0.5
1956 1 25 20479 239 33 27 30 -2 6361.5 -2
1956 1 26 20480 240 53 23 38 6 6367.5 6
1956 1 27 20481 241 56 34 45 13 6380.5 13
1956 1 28 20482 242 42 27 34.5 2.5 6383 2.5
1956 1 29 20483 243 46 13 29.5 -2.5 6380.5 -2.5
1956 1 30 20484 244 50 9 29.5 -2.5 6378 -2.5
1956 1 31 20485 245 43 23 33 1 6379 1
1956 2 1 20486 246 28 6 17 -15 6364 -15
1956 2 2 20487 247 33 -2 15.5 -16.5 6347.5 -16.5
1956 2 3 20488 248 40 2 21 -11 6336.5 -11
1956 2 4 20489 249 45 5 25 -7 6329.5 -7
1956 2 5 20490 250 47 8 27.5 -4.5 6325 -4.5
1956 2 6 20491 251 48 24 36 4 6329 4
1956 2 7 20492 252 47 20 33.5 1.5 6330.5 1.5
1956 2 8 20493 253 39 17 28 -4 6326.5 -4
1956 2 9 20494 254 44 7 25.5 -6.5 6320 -6.5
1956 2 10 20495 255 45 9 27 -5 6315 -5
1956 2 11 20496 256 54 19 36.5 4.5 6319.5 4.5
1956 2 12 20497 257 59 21 40 8 6327.5 8
1956 2 13 20498 258 60 19 39.5 7.5 6335 7.5
1956 2 14 20499 259 58 22 40 8 6343 8
1956 2 15 20500 260 55 20 37.5 5.5 6348.5 5.5
1956 2 16 20501 261 42 24 33 1 6349.5 1
1956 2 17 20502 262 39 9 24 -8 6341.5 -8
1956 2 18 20503 263 44 16 30 -2 6339.5 -2
1956 2 19 20504 264 42 8 25 -7 6332.5 -7
1956 2 20 20505 265 53 13 33 1 6333.5 1
1956 2 21 20506 266 51 15 33 1 6334.5 1
1956 2 22 20507 267 51 20 35.5 3.5 6338 3.5
1956 2 23 20508 268 61 37 49 17 6355 17
1956 2 24 20509 269 40 23 31.5 -0.5 6354.5 -0.5
1956 2 25 20510 270 58 14 36 4 6358.5 4
1956 2 26 20511 271 45 22 33.5 1.5 6360 1.5
1956 2 27 20512 272 46 13 29.5 -2.5 6357.5 -2.5
1956 2 28 20513 273 51 14 32.5 0.5 6358 0.5
1956 2 29 20514 274 54 17 35.5 3.5 6361.5 3.5
1956 3 1 20515 275 56 18 37 5 6366.5 5
1956 3 2 20516 276 59 22 40.5 8.5 6375 8.5
1956 3 3 20517 277 64 26 45 13 6388 13
1956 3 4 20518 278 69 35 52 20 6408 20
1956 3 5 20519 279 67 50 58.5 26.5 6434.5 26.5
1956 3 6 20520 280 43 26 34.5 2.5 6437 2.5
1956 3 7 20521 281 44 12 28 -4 6433 -4
1956 3 8 20522 282 54 16 35 3 6436 3
1956 3 9 20523 283 66 16 41 9 6445 9
1956 3 10 20524 284 66 30 48 16 6461 16
1956 3 11 20525 285 44 30 37 5 6466 5
1956 3 12 20526 286 41 12 26.5 -5.5 6460.5 -5.5
1956 3 13 20527 287 53 12 32.5 0.5 6461 0.5
1956 3 14 20528 288 42 32 37 5 6466 5
1956 3 15 20529 289 48 19 33.5 1.5 6467.5 1.5
1956 3 16 20530 290 59 20 39.5 7.5 6475 7.5
1956 3 17 20531 291 63 23 43 11 6486 11
1956 3 18 20532 292 68 24 46 14 6500 14
1956 3 19 20533 293 71 25 48 16 6516 16
1956 3 20 20534 294 64 39 51.5 19.5 6535.5 19.5
1956 3 21 20535 295 63 28 45.5 13.5 6549 13.5
1956 3 22 20536 296 69 34 51.5 19.5 6568.5 19.5
1956 3 23 20537 297 73 28 50.5 18.5 6587 18.5
1956 3 24 20538 298 80 31 55.5 23.5 6610.5 23.5
1956 3 25 20539 299 72 36 54 22 6632.5 22
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1956 3 26 20540 300 78 36 57 25 6657.5 25
1956 3 27 20541 301 46 29 37.5 5.5 6663 5.5
1956 3 28 20542 302 55 15 35 3 6666 3
1956 3 29 20543 303 63 21 42 10 6676 10
1956 3 30 20544 304 74 23 48.5 16.5 6692.5 16.5
1956 3 31 20545 305 71 34 52.5 20.5 6713 20.5
1956 4 1 20546 306 59 40 49.5 17.5 6730.5 17.5
1956 4 2 20547 307 48 34 41 9 6739.5 9
1956 4 3 20548 308 56 22 39 7 6746.5 7
1956 4 4 20549 309 60 22 41 9 6755.5 9
1956 4 5 20550 310 72 ###M #####M 0 6755.5 missing
1956 4 6 20551 311 63 27 45 13 6768.5 13
1956 4 7 20552 312 76 27 51.5 19.5 6788 19.5
1956 4 8 20553 313 62 40 51 19 6807 19
1956 4 9 20554 314 66 29 47.5 15.5 6822.5 15.5
1956 4 10 20555 315 70 31 50.5 18.5 6841 18.5
1956 4 11 20556 316 67 39 53 21 6862 21
1956 4 12 20557 317 73 45 59 27 6889 27
1956 4 13 20558 318 67 40 53.5 21.5 6910.5 21.5
1956 4 14 20559 319 58 32 45 13 6923.5 13
1956 4 15 20560 320 71 41 56 24 6947.5 24
1956 4 16 20561 321 73 37 55 23 6970.5 23
1956 4 17 20562 322 71 46 58.5 26.5 6997 26.5
1956 4 18 20563 323 61 43 52 20 7017 20
1956 4 19 20564 324 67 41 54 22 7039 22
1956 4 20 20565 325 70 37 53.5 21.5 7060.5 21.5
1956 4 21 20566 326 79 36 57.5 25.5 7086 25.5
1956 4 22 20567 327 80 37 58.5 26.5 7112.5 26.5
1956 4 23 20568 328 77 44 60.5 28.5 7141 28.5
1956 4 24 20569 329 74 49 61.5 29.5 7170.5 29.5
1956 4 25 20570 330 80 48 64 32 7202.5 32
1956 4 26 20571 331 74 55 64.5 32.5 7235 32.5
1956 4 27 20572 332 61 50 55.5 23.5 7258.5 23.5
1956 4 28 20573 333 68 41 54.5 22.5 7281 22.5
1956 4 29 20574 334 72 44 58 26 7307 26
1956 4 30 20575 335 77 42 59.5 27.5 7334.5 27.5
1956 5 1 20576 336 77 47 62 30 7364.5 30
1956 5 2 20577 337 86 41 63.5 31.5 7396 31.5
1956 5 3 20578 338 87 49 68 36 7432 36
1956 5 4 20579 339 86 63 74.5 42.5 7474.5 42.5
1956 5 5 20580 340 82 50 66 34 7508.5 34
1956 5 6 20581 341 83 49 66 34 7542.5 34
1956 5 7 20582 342 85 53 69 37 7579.5 37
1956 5 8 20583 343 80 64 72 40 7619.5 40
1956 5 9 20584 344 82 57 69.5 37.5 7657 37.5
1956 5 10 20585 345 71 45 58 26 7683 26
1956 5 11 20586 346 78 57 67.5 35.5 7718.5 35.5
1956 5 12 20587 347 71 47 59 27 7745.5 27
1956 5 13 20588 348 64 41 52.5 20.5 7766 20.5
1956 5 14 20589 349 70 47 58.5 26.5 7792.5 26.5
1956 5 15 20590 350 74 39 56.5 24.5 7817 24.5
1956 5 16 20591 351 85 39 62 30 7847 30
1956 5 17 20592 352 86 40 63 31 7878 31
1956 5 18 20593 353 93 49 71 39 7917 39
1956 5 19 20594 354 87 63 75 43 7960 43
1956 5 20 20595 355 84 56 70 38 7998 38
1956 5 21 20596 356 84 49 66.5 34.5 8032.5 34.5
1956 5 22 20597 357 83 47 65 33 8065.5 33
1956 5 23 20598 358 83 57 70 38 8103.5 38
1956 5 24 20599 359 87 61 74 42 8145.5 42
1956 5 25 20600 360 88 52 70 38 8183.5 38
1956 5 26 20601 361 80 53 66.5 34.5 8218 34.5
1956 5 27 20602 362 84 47 65.5 33.5 8251.5 33.5
1956 5 28 20603 363 77 49 63 31 8282.5 31
1956 5 29 20604 364 85 43 64 32 8314.5 32 1956
1956 5 30 20605 365 92 48 70 38 8352.5 38 Avg (n ) % values
1956 5 31 20606 366 98 47 72.5 40.5 8393 40.5 55.0 364 99.5
1956 6 1 20607 1 93 65 79 47 47 47
1956 6 2 20608 2 95 52 73.5 41.5 88.5 41.5
1956 6 3 20609 3 95 61 78 46 134.5 46
1956 6 4 20610 4 85 71 78 46 180.5 46
1956 6 5 20611 5 89 65 77 45 225.5 45
1956 6 6 20612 6 89 56 72.5 40.5 266 40.5
1956 6 7 20613 7 94 48 71 39 305 39
1956 6 8 20614 8 98 55 76.5 44.5 349.5 44.5
1956 6 9 20615 9 99 60 79.5 47.5 397 47.5
1956 6 10 20616 10 99 54 76.5 44.5 441.5 44.5
1956 6 11 20617 11 101 58 79.5 47.5 489 47.5
1956 6 12 20618 12 100 55 77.5 45.5 534.5 45.5
1956 6 13 20619 13 100 60 80 48 582.5 48
1956 6 14 20620 14 96 59 77.5 45.5 628 45.5
1956 6 15 20621 15 80 59 69.5 37.5 665.5 37.5
1956 6 16 20622 16 85 50 67.5 35.5 701 35.5
1956 6 17 20623 17 90 53 71.5 39.5 740.5 39.5
1956 6 18 20624 18 95 58 76.5 44.5 785 44.5
1956 6 19 20625 19 95 59 77 45 830 45
1956 6 20 20626 20 92 64 78 46 876 46
1956 6 21 20627 21 88 60 74 42 918 42
1956 6 22 20628 22 93 56 74.5 42.5 960.5 42.5
1956 6 23 20629 23 98 61 79.5 47.5 1008 47.5
1956 6 24 20630 24 97 58 77.5 45.5 1053.5 45.5
1956 6 25 20631 25 99 60 79.5 47.5 1101 47.5
1956 6 26 20632 26 98 60 79 47 1148 47
1956 6 27 20633 27 101 59 80 48 1196 48
1956 6 28 20634 28 104 58 81 49 1245 49
1956 6 29 20635 29 101 62 81.5 49.5 1294.5 49.5
1956 6 30 20636 30 95 64 79.5 47.5 1342 47.5
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1956 7 1 20637 31 88 61 74.5 42.5 1384.5 42.5
1956 7 2 20638 32 86 58 72 40 1424.5 40
1956 7 3 20639 33 91 48 69.5 37.5 1462 37.5
1956 7 4 20640 34 95 50 72.5 40.5 1502.5 40.5
1956 7 5 20641 35 98 52 75 43 1545.5 43
1956 7 6 20642 36 99 54 76.5 44.5 1590 44.5
1956 7 7 20643 37 100 57 78.5 46.5 1636.5 46.5
1956 7 8 20644 38 102 58 80 48 1684.5 48
1956 7 9 20645 39 104 59 81.5 49.5 1734 49.5
1956 7 10 20646 40 102 72 87 55 1789 55
1956 7 11 20647 41 96 65 80.5 48.5 1837.5 48.5
1956 7 12 20648 42 98 64 81 49 1886.5 49
1956 7 13 20649 43 93 61 77 45 1931.5 45
1956 7 14 20650 44 89 63 76 44 1975.5 44
1956 7 15 20651 45 95 56 75.5 43.5 2019 43.5
1956 7 16 20652 46 97 60 78.5 46.5 2065.5 46.5
1956 7 17 20653 47 104 63 83.5 51.5 2117 51.5
1956 7 18 20654 48 102 61 81.5 49.5 2166.5 49.5
1956 7 19 20655 49 101 64 82.5 50.5 2217 50.5
1956 7 20 20656 50 102 67 84.5 52.5 2269.5 52.5
1956 7 21 20657 51 104 66 85 53 2322.5 53
1956 7 22 20658 52 95 70 82.5 50.5 2373 50.5
1956 7 23 20659 53 97 61 79 47 2420 47
1956 7 24 20660 54 101 72 86.5 54.5 2474.5 54.5
1956 7 25 20661 55 99 67 83 51 2525.5 51
1956 7 26 20662 56 99 60 79.5 47.5 2573 47.5
1956 7 27 20663 57 97 65 81 49 2622 49
1956 7 28 20664 58 94 67 80.5 48.5 2670.5 48.5
1956 7 29 20665 59 92 63 77.5 45.5 2716 45.5
1956 7 30 20666 60 90 61 75.5 43.5 2759.5 43.5
1956 7 31 20667 61 90 65 77.5 45.5 2805 45.5
1956 8 1 20668 62 90 65 77.5 45.5 2850.5 45.5
1956 8 2 20669 63 92 66 79 47 2897.5 47
1956 8 3 20670 64 91 60 75.5 43.5 2941 43.5
1956 8 4 20671 65 92 54 73 41 2982 41
1956 8 5 20672 66 94 55 74.5 42.5 3024.5 42.5
1956 8 6 20673 67 95 58 76.5 44.5 3069 44.5
1956 8 7 20674 68 95 51 73 41 3110 41
1956 8 8 20675 69 96 54 75 43 3153 43
1956 8 9 20676 70 98 57 77.5 45.5 3198.5 45.5
1956 8 10 20677 71 99 55 77 45 3243.5 45
1956 8 11 20678 72 87 58 72.5 40.5 3284 40.5
1956 8 12 20679 73 92 57 74.5 42.5 3326.5 42.5
1956 8 13 20680 74 92 65 78.5 46.5 3373 46.5
1956 8 14 20681 75 93 65 79 47 3420 47
1956 8 15 20682 76 90 62 76 44 3464 44
1956 8 16 20683 77 84 62 73 41 3505 41
1956 8 17 20684 78 89 56 72.5 40.5 3545.5 40.5
1956 8 18 20685 79 90 58 74 42 3587.5 42
1956 8 19 20686 80 89 52 70.5 38.5 3626 38.5
1956 8 20 20687 81 92 59 75.5 43.5 3669.5 43.5
1956 8 21 20688 82 94 55 74.5 42.5 3712 42.5
1956 8 22 20689 83 94 56 75 43 3755 43
1956 8 23 20690 84 96 55 75.5 43.5 3798.5 43.5
1956 8 24 20691 85 96 62 79 47 3845.5 47
1956 8 25 20692 86 97 60 78.5 46.5 3892 46.5
1956 8 26 20693 87 91 57 74 42 3934 42
1956 8 27 20694 88 90 55 72.5 40.5 3974.5 40.5
1956 8 28 20695 89 87 59 73 41 4015.5 41
1956 8 29 20696 90 89 54 71.5 39.5 4055 39.5
1956 8 30 20697 91 90 60 75 43 4098 43
1956 8 31 20698 92 87 55 71 39 4137 39
1956 9 1 20699 93 92 48 70 38 4175 38
1956 9 2 20700 94 100 51 75.5 43.5 4218.5 43.5
1956 9 3 20701 95 98 58 78 46 4264.5 46
1956 9 4 20702 96 98 55 76.5 44.5 4309 44.5
1956 9 5 20703 97 93 52 72.5 40.5 4349.5 40.5
1956 9 6 20704 98 94 50 72 40 4389.5 40
1956 9 7 20705 99 93 63 78 46 4435.5 46
1956 9 8 20706 100 91 67 79 47 4482.5 47
1956 9 9 20707 101 93 60 76.5 44.5 4527 44.5
1956 9 10 20708 102 95 56 75.5 43.5 4570.5 43.5
1956 9 11 20709 103 95 59 77 45 4615.5 45
1956 9 12 20710 104 93 57 75 43 4658.5 43
1956 9 13 20711 105 93 55 74 42 4700.5 42
1956 9 14 20712 106 95 53 74 42 4742.5 42
1956 9 15 20713 107 93 50 71.5 39.5 4782 39.5
1956 9 16 20714 108 93 48 70.5 38.5 4820.5 38.5
1956 9 17 20715 109 93 47 70 38 4858.5 38
1956 9 18 20716 110 93 45 69 37 4895.5 37
1956 9 19 20717 111 96 46 71 39 4934.5 39
1956 9 20 20718 112 90 61 75.5 43.5 4978 43.5
1956 9 21 20719 113 82 50 66 34 5012 34
1956 9 22 20720 114 80 44 62 30 5042 30
1956 9 23 20721 115 83 37 60 28 5070 28
1956 9 24 20722 116 86 39 62.5 30.5 5100.5 30.5
1956 9 25 20723 117 88 43 65.5 33.5 5134 33.5
1956 9 26 20724 118 86 42 64 32 5166 32
1956 9 27 20725 119 89 48 68.5 36.5 5202.5 36.5
1956 9 28 20726 120 86 56 71 39 5241.5 39
1956 9 29 20727 121 85 44 64.5 32.5 5274 32.5
1956 9 30 20728 122 74 47 60.5 28.5 5302.5 28.5
1956 10 1 20729 123 79 41 60 28 5330.5 28
1956 10 2 20730 124 81 43 62 30 5360.5 30
1956 10 3 20731 125 79 46 62.5 30.5 5391 30.5
1956 10 4 20732 126 82 45 63.5 31.5 5422.5 31.5
1956 10 5 20733 127 82 52 67 35 5457.5 35
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1956 10 6 20734 128 85 44 64.5 32.5 5490 32.5
1956 10 7 20735 129 84 56 70 38 5528 38
1956 10 8 20736 130 80 42 61 29 5557 29
1956 10 9 20737 131 80 42 61 29 5586 29
1956 10 10 20738 132 80 42 61 29 5615 29
1956 10 11 20739 133 82 56 69 37 5652 37
1956 10 12 20740 134 74 45 59.5 27.5 5679.5 27.5
1956 10 13 20741 135 67 35 51 19 5698.5 19
1956 10 14 20742 136 73 31 52 20 5718.5 20
1956 10 15 20743 137 72 32 52 20 5738.5 20
1956 10 16 20744 138 76 31 53.5 21.5 5760 21.5
1956 10 17 20745 139 78 34 56 24 5784 24
1956 10 18 20746 140 78 32 55 23 5807 23
1956 10 19 20747 141 69 38 53.5 21.5 5828.5 21.5
1956 10 20 20748 142 69 30 49.5 17.5 5846 17.5
1956 10 21 20749 143 71 27 49 17 5863 17
1956 10 22 20750 144 64 28 46 14 5877 14
1956 10 23 20751 145 72 45 58.5 26.5 5903.5 26.5
1956 10 24 20752 146 48 34 41 9 5912.5 9
1956 10 25 20753 147 56 24 40 8 5920.5 8
1956 10 26 20754 148 59 27 43 11 5931.5 11
1956 10 27 20755 149 70 27 48.5 16.5 5948 16.5
1956 10 28 20756 150 66 43 54.5 22.5 5970.5 22.5
1956 10 29 20757 151 49 31 40 8 5978.5 8
1956 10 30 20758 152 52 28 40 8 5986.5 8
1956 10 31 20759 153 57 32 44.5 12.5 5999 12.5
1956 11 1 20760 154 44 28 36 4 6003 4
1956 11 2 20761 155 42 20 31 -1 6002 -1
1956 11 3 20762 156 38 19 28.5 -3.5 5998.5 -3.5
1956 11 4 20763 157 39 20 29.5 -2.5 5996 -2.5
1956 11 5 20764 158 58 24 41 9 6005 9
1956 11 6 20765 159 63 31 47 15 6020 15
1956 11 7 20766 160 62 27 44.5 12.5 6032.5 12.5
1956 11 8 20767 161 60 27 43.5 11.5 6044 11.5
1956 11 9 20768 162 61 27 44 12 6056 12
1956 11 10 20769 163 60 25 42.5 10.5 6066.5 10.5
1956 11 11 20770 164 60 24 42 10 6076.5 10
1956 11 12 20771 165 62 25 43.5 11.5 6088 11.5
1956 11 13 20772 166 60 23 41.5 9.5 6097.5 9.5
1956 11 14 20773 167 44 21 32.5 0.5 6098 0.5
1956 11 15 20774 168 38 14 26 -6 6092 -6
1956 11 16 20775 169 44 15 29.5 -2.5 6089.5 -2.5
1956 11 17 20776 170 46 17 31.5 -0.5 6089 -0.5
1956 11 18 20777 171 53 21 37 5 6094 5
1956 11 19 20778 172 35 19 27 -5 6089 -5
1956 11 20 20779 173 33 9 21 -11 6078 -11
1956 11 21 20780 174 38 9 23.5 -8.5 6069.5 -8.5
1956 11 22 20781 175 42 12 27 -5 6064.5 -5
1956 11 23 20782 176 48 15 31.5 -0.5 6064 -0.5
1956 11 24 20783 177 48 16 32 0 6064 0
1956 11 25 20784 178 51 18 34.5 2.5 6066.5 2.5
1956 11 26 20785 179 51 18 34.5 2.5 6069 2.5
1956 11 27 20786 180 49 17 33 1 6070 1
1956 11 28 20787 181 50 15 32.5 0.5 6070.5 0.5
1956 11 29 20788 182 51 18 34.5 2.5 6073 2.5
1956 11 30 20789 183 50 16 33 1 6074 1
1956 12 1 20790 184 47 16 31.5 -0.5 6073.5 -0.5
1956 12 2 20791 185 51 13 32 0 6073.5 0
1956 12 3 20792 186 50 15 32.5 0.5 6074 0.5
1956 12 4 20793 187 49 19 34 2 6076 2
1956 12 5 20794 188 59 33 46 14 6090 14
1956 12 6 20795 189 53 34 43.5 11.5 6101.5 11.5
1956 12 7 20796 190 36 14 25 -7 6094.5 -7
1956 12 8 20797 191 33 -1 16 -16 6078.5 -16
1956 12 9 20798 192 30 -5 12.5 -19.5 6059 -19.5
1956 12 10 20799 193 22 -5 8.5 -23.5 6035.5 -23.5
1956 12 11 20800 194 28 8 18 -14 6021.5 -14
1956 12 12 20801 195 37 12 24.5 -7.5 6014 -7.5
1956 12 13 20802 196 40 14 27 -5 6009 -5
1956 12 14 20803 197 48 22 35 3 6012 3
1956 12 15 20804 198 40 20 30 -2 6010 -2
1956 12 16 20805 199 38 26 32 0 6010 0
1956 12 17 20806 200 31 24 27.5 -4.5 6005.5 -4.5
1956 12 18 20807 201 29 26 27.5 -4.5 6001 -4.5
1956 12 19 20808 202 37 21 29 -3 5998 -3
1956 12 20 20809 203 36 15 25.5 -6.5 5991.5 -6.5
1956 12 21 20810 204 34 14 24 -8 5983.5 -8
1956 12 22 20811 205 39 17 28 -4 5979.5 -4
1956 12 23 20812 206 37 10 23.5 -8.5 5971 -8.5
1956 12 24 20813 207 34 13 23.5 -8.5 5962.5 -8.5
1956 12 25 20814 208 39 9 24 -8 5954.5 -8
1956 12 26 20815 209 40 10 25 -7 5947.5 -7
1956 12 27 20816 210 40 10 25 -7 5940.5 -7
1956 12 28 20817 211 43 9 26 -6 5934.5 -6
1956 12 29 20818 212 45 10 27.5 -4.5 5930 -4.5
1956 12 30 20819 213 43 8 25.5 -6.5 5923.5 -6.5
1956 12 31 20820 214 41 18 29.5 -2.5 5921 -2.5
1957 1 1 20821 215 42 14 28 -4 5917 -4
1957 1 2 20822 216 47 23 35 3 5920 3
1957 1 3 20823 217 38 18 28 -4 5916 -4
1957 1 4 20824 218 49 18 33.5 1.5 5917.5 1.5
1957 1 5 20825 219 44 29 36.5 4.5 5922 4.5
1957 1 6 20826 220 39 23 31 -1 5921 -1
1957 1 7 20827 221 35 22 28.5 -3.5 5917.5 -3.5
1957 1 8 20828 222 51 28 39.5 7.5 5925 7.5
1957 1 9 20829 223 45 21 33 1 5926 1
1957 1 10 20830 224 32 18 25 -7 5919 -7
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1957 1 11 20831 225 36 23 29.5 -2.5 5916.5 -2.5
1957 1 12 20832 226 40 30 35 3 5919.5 3
1957 1 13 20833 227 46 31 38.5 6.5 5926 6.5
1957 1 14 20834 228 55 30 42.5 10.5 5936.5 10.5
1957 1 15 20835 229 45 23 34 2 5938.5 2
1957 1 16 20836 230 41 22 31.5 -0.5 5938 -0.5
1957 1 17 20837 231 36 15 25.5 -6.5 5931.5 -6.5
1957 1 18 20838 232 36 11 23.5 -8.5 5923 -8.5
1957 1 19 20839 233 38 9 23.5 -8.5 5914.5 -8.5
1957 1 20 20840 234 44 17 30.5 -1.5 5913 -1.5
1957 1 21 20841 235 42 21 31.5 -0.5 5912.5 -0.5
1957 1 22 20842 236 41 13 27 -5 5907.5 -5
1957 1 23 20843 237 43 23 33 1 5908.5 1
1957 1 24 20844 238 47 24 35.5 3.5 5912 3.5
1957 1 25 20845 239 36 24 30 -2 5910 -2
1957 1 26 20846 240 36 24 30 -2 5908 -2
1957 1 27 20847 241 35 11 23 -9 5899 -9
1957 1 28 20848 242 30 4 17 -15 5884 -15
1957 1 29 20849 243 30 0 15 -17 5867 -17
1957 1 30 20850 244 31 4 17.5 -14.5 5852.5 -14.5
1957 1 31 20851 245 28 4 16 -16 5836.5 -16
1957 2 1 20852 246 28 22 25 -7 5829.5 -7
1957 2 2 20853 247 35 20 27.5 -4.5 5825 -4.5
1957 2 3 20854 248 32 16 24 -8 5817 -8
1957 2 4 20855 249 24 16 20 -12 5805 -12
1957 2 5 20856 250 25 16 20.5 -11.5 5793.5 -11.5
1957 2 6 20857 251 25 15 20 -12 5781.5 -12
1957 2 7 20858 252 30 12 21 -11 5770.5 -11
1957 2 8 20859 253 35 23 29 -3 5767.5 -3
1957 2 9 20860 254 48 28 38 6 5773.5 6
1957 2 10 20861 255 45 30 37.5 5.5 5779 5.5
1957 2 11 20862 256 50 31 40.5 8.5 5787.5 8.5
1957 2 12 20863 257 53 27 40 8 5795.5 8
1957 2 13 20864 258 55 27 41 9 5804.5 9
1957 2 14 20865 259 56 33 44.5 12.5 5817 12.5
1957 2 15 20866 260 55 29 42 10 5827 10
1957 2 16 20867 261 57 29 43 11 5838 11
1957 2 17 20868 262 56 33 44.5 12.5 5850.5 12.5
1957 2 18 20869 263 58 31 44.5 12.5 5863 12.5
1957 2 19 20870 264 56 38 47 15 5878 15
1957 2 20 20871 265 58 30 44 12 5890 12
1957 2 21 20872 266 59 39 49 17 5907 17
1957 2 22 20873 267 62 33 47.5 15.5 5922.5 15.5
1957 2 23 20874 268 53 34 43.5 11.5 5934 11.5
1957 2 24 20875 269 59 29 44 12 5946 12
1957 2 25 20876 270 61 34 47.5 15.5 5961.5 15.5
1957 2 26 20877 271 60 29 44.5 12.5 5974 12.5
1957 2 27 20878 272 60 36 48 16 5990 16
1957 2 28 20879 273 54 29 41.5 9.5 5999.5 9.5
1957 3 1 20880 274 47 38 42.5 10.5 6010 10.5
1957 3 2 20881 275 57 36 46.5 14.5 6024.5 14.5
1957 3 3 20882 276 51 32 41.5 9.5 6034 9.5
1957 3 4 20883 277 54 27 40.5 8.5 6042.5 8.5
1957 3 5 20884 278 56 34 45 13 6055.5 13
1957 3 6 20885 279 54 33 43.5 11.5 6067 11.5
1957 3 7 20886 280 66 35 50.5 18.5 6085.5 18.5
1957 3 8 20887 281 70 31 50.5 18.5 6104 18.5
1957 3 9 20888 282 69 38 53.5 21.5 6125.5 21.5
1957 3 10 20889 283 59 38 48.5 16.5 6142 16.5
1957 3 11 20890 284 62 27 44.5 12.5 6154.5 12.5
1957 3 12 20891 285 66 47 56.5 24.5 6179 24.5
1957 3 13 20892 286 53 31 42 10 6189 10
1957 3 14 20893 287 50 18 34 2 6191 2
1957 3 15 20894 288 60 19 39.5 7.5 6198.5 7.5
1957 3 16 20895 289 62 35 48.5 16.5 6215 16.5
1957 3 17 20896 290 55 34 44.5 12.5 6227.5 12.5
1957 3 18 20897 291 59 34 46.5 14.5 6242 14.5
1957 3 19 20898 292 62 28 45 13 6255 13
1957 3 20 20899 293 67 30 48.5 16.5 6271.5 16.5
1957 3 21 20900 294 61 33 47 15 6286.5 15
1957 3 22 20901 295 42 29 35.5 3.5 6290 3.5
1957 3 23 20902 296 45 26 35.5 3.5 6293.5 3.5
1957 3 24 20903 297 50 20 35 3 6296.5 3
1957 3 25 20904 298 57 22 39.5 7.5 6304 7.5
1957 3 26 20905 299 57 33 45 13 6317 13
1957 3 27 20906 300 61 23 42 10 6327 10
1957 3 28 20907 301 66 27 46.5 14.5 6341.5 14.5
1957 3 29 20908 302 70 32 51 19 6360.5 19
1957 3 30 20909 303 68 38 53 21 6381.5 21
1957 3 31 20910 304 65 33 49 17 6398.5 17
1957 4 1 20911 305 58 33 45.5 13.5 6412 13.5
1957 4 2 20912 306 46 34 40 8 6420 8
1957 4 3 20913 307 56 33 44.5 12.5 6432.5 12.5
1957 4 4 20914 308 56 36 46 14 6446.5 14
1957 4 5 20915 309 67 32 49.5 17.5 6464 17.5
1957 4 6 20916 310 72 34 53 21 6485 21
1957 4 7 20917 311 51 33 42 10 6495 10
1957 4 8 20918 312 54 31 42.5 10.5 6505.5 10.5
1957 4 9 20919 313 68 35 51.5 19.5 6525 19.5
1957 4 10 20920 314 71 38 54.5 22.5 6547.5 22.5
1957 4 11 20921 315 72 39 55.5 23.5 6571 23.5
1957 4 12 20922 316 73 43 58 26 6597 26
1957 4 13 20923 317 74 44 59 27 6624 27
1957 4 14 20924 318 72 48 60 28 6652 28
1957 4 15 20925 319 70 46 58 26 6678 26
1957 4 16 20926 320 74 42 58 26 6704 26
1957 4 17 20927 321 73 53 63 31 6735 31
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1957 4 18 20928 322 64 44 54 22 6757 22
1957 4 19 20929 323 64 40 52 20 6777 20
1957 4 20 20930 324 66 38 52 20 6797 20
1957 4 21 20931 325 63 41 52 20 6817 20
1957 4 22 20932 326 50 38 44 12 6829 12
1957 4 23 20933 327 57 38 47.5 15.5 6844.5 15.5
1957 4 24 20934 328 65 32 48.5 16.5 6861 16.5
1957 4 25 20935 329 55 40 47.5 15.5 6876.5 15.5
1957 4 26 20936 330 60 35 47.5 15.5 6892 15.5
1957 4 27 20937 331 61 40 50.5 18.5 6910.5 18.5
1957 4 28 20938 332 64 39 51.5 19.5 6930 19.5
1957 4 29 20939 333 59 40 49.5 17.5 6947.5 17.5
1957 4 30 20940 334 67 37 52 20 6967.5 20
1957 5 1 20941 335 77 46 61.5 29.5 6997 29.5
1957 5 2 20942 336 80 48 64 32 7029 32
1957 5 3 20943 337 82 46 64 32 7061 32
1957 5 4 20944 338 80 46 63 31 7092 31
1957 5 5 20945 339 83 48 65.5 33.5 7125.5 33.5
1957 5 6 20946 340 76 59 67.5 35.5 7161 35.5
1957 5 7 20947 341 63 50 56.5 24.5 7185.5 24.5
1957 5 8 20948 342 74 47 60.5 28.5 7214 28.5
1957 5 9 20949 343 76 47 61.5 29.5 7243.5 29.5
1957 5 10 20950 344 71 49 60 28 7271.5 28
1957 5 11 20951 345 62 46 54 22 7293.5 22
1957 5 12 20952 346 67 40 53.5 21.5 7315 21.5
1957 5 13 20953 347 72 49 60.5 28.5 7343.5 28.5
1957 5 14 20954 348 72 49 60.5 28.5 7372 28.5
1957 5 15 20955 349 57 43 50 18 7390 18
1957 5 16 20956 350 67 43 55 23 7413 23
1957 5 17 20957 351 71 45 58 26 7439 26
1957 5 18 20958 352 78 47 62.5 30.5 7469.5 30.5
1957 5 19 20959 353 71 48 59.5 27.5 7497 27.5
1957 5 20 20960 354 64 42 53 21 7518 21
1957 5 21 20961 355 63 37 50 18 7536 18
1957 5 22 20962 356 66 40 53 21 7557 21
1957 5 23 20963 357 61 46 53.5 21.5 7578.5 21.5
1957 5 24 20964 358 57 40 48.5 16.5 7595 16.5
1957 5 25 20965 359 73 42 57.5 25.5 7620.5 25.5
1957 5 26 20966 360 78 46 62 30 7650.5 30
1957 5 27 20967 361 83 47 65 33 7683.5 33
1957 5 28 20968 362 89 51 70 38 7721.5 38
1957 5 29 20969 363 85 62 73.5 41.5 7763 41.5 1957
1957 5 30 20970 364 80 52 66 34 7797 34 Avg (n ) % values
1957 5 31 20971 365 86 48 67 35 7832 35 53.5 365 100.0
1957 6 1 20972 1 87 56 71.5 39.5 39.5 39.5
1957 6 2 20973 2 90 58 74 42 81.5 42
1957 6 3 20974 3 95 57 76 44 125.5 44
1957 6 4 20975 4 96 59 77.5 45.5 171 45.5
1957 6 5 20976 5 100 61 80.5 48.5 219.5 48.5
1957 6 6 20977 6 89 60 74.5 42.5 262 42.5
1957 6 7 20978 7 96 58 77 45 307 45
1957 6 8 20979 8 95 55 75 43 350 43
1957 6 9 20980 9 88 56 72 40 390 40
1957 6 10 20981 10 67 51 59 27 417 27
1957 6 11 20982 11 77 48 62.5 30.5 447.5 30.5
1957 6 12 20983 12 86 56 71 39 486.5 39
1957 6 13 20984 13 87 60 73.5 41.5 528 41.5
1957 6 14 20985 14 81 53 67 35 563 35
1957 6 15 20986 15 75 50 62.5 30.5 593.5 30.5
1957 6 16 20987 16 68 46 57 25 618.5 25
1957 6 17 20988 17 75 43 59 27 645.5 27
1957 6 18 20989 18 85 45 65 33 678.5 33
1957 6 19 20990 19 96 50 73 41 719.5 41
1957 6 20 20991 20 93 53 73 41 760.5 41
1957 6 21 20992 21 82 59 70.5 38.5 799 38.5
1957 6 22 20993 22 87 52 69.5 37.5 836.5 37.5
1957 6 23 20994 23 88 54 71 39 875.5 39
1957 6 24 20995 24 98 54 76 44 919.5 44
1957 6 25 20996 25 101 57 79 47 966.5 47
1957 6 26 20997 26 96 57 76.5 44.5 1011 44.5
1957 6 27 20998 27 98 57 77.5 45.5 1056.5 45.5
1957 6 28 20999 28 102 60 81 49 1105.5 49
1957 6 29 21000 29 99 71 85 53 1158.5 53
1957 6 30 21001 30 98 65 81.5 49.5 1208 49.5
1957 7 1 21002 31 100 59 79.5 47.5 1255.5 47.5
1957 7 2 21003 32 102 61 81.5 49.5 1305 49.5
1957 7 3 21004 33 102 64 83 51 1356 51
1957 7 4 21005 34 96 58 77 45 1401 45
1957 7 5 21006 35 100 56 78 46 1447 46
1957 7 6 21007 36 98 71 84.5 52.5 1499.5 52.5
1957 7 7 21008 37 95 67 81 49 1548.5 49
1957 7 8 21009 38 96 61 78.5 46.5 1595 46.5
1957 7 9 21010 39 97 64 80.5 48.5 1643.5 48.5
1957 7 10 21011 40 94 64 79 47 1690.5 47
1957 7 11 21012 41 92 66 79 47 1737.5 47
1957 7 12 21013 42 91 63 77 45 1782.5 45
1957 7 13 21014 43 95 60 77.5 45.5 1828 45.5
1957 7 14 21015 44 98 62 80 48 1876 48
1957 7 15 21016 45 100 61 80.5 48.5 1924.5 48.5
1957 7 16 21017 46 100 68 84 52 1976.5 52
1957 7 17 21018 47 89 67 78 46 2022.5 46
1957 7 18 21019 48 85 62 73.5 41.5 2064 41.5
1957 7 19 21020 49 92 60 76 44 2108 44
1957 7 20 21021 50 92 61 76.5 44.5 2152.5 44.5
1957 7 21 21022 51 96 59 77.5 45.5 2198 45.5
1957 7 22 21023 52 97 63 80 48 2246 48
1957 7 23 21024 53 92 68 80 48 2294 48


164 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1957 7 24 21025 54 90 60 75 43 2337 43
1957 7 25 21026 55 95 61 78 46 2383 46
1957 7 26 21027 56 94 65 79.5 47.5 2430.5 47.5
1957 7 27 21028 57 90 64 77 45 2475.5 45
1957 7 28 21029 58 95 64 79.5 47.5 2523 47.5
1957 7 29 21030 59 92 68 80 48 2571 48
1957 7 30 21031 60 99 68 83.5 51.5 2622.5 51.5
1957 7 31 21032 61 101 66 83.5 51.5 2674 51.5
1957 8 1 21033 62 103 67 85 53 2727 53
1957 8 2 21034 63 103 67 85 53 2780 53
1957 8 3 21035 64 103 65 84 52 2832 52
1957 8 4 21036 65 95 76 85.5 53.5 2885.5 53.5
1957 8 5 21037 66 85 68 76.5 44.5 2930 44.5
1957 8 6 21038 67 89 65 77 45 2975 45
1957 8 7 21039 68 92 65 78.5 46.5 3021.5 46.5
1957 8 8 21040 69 92 63 77.5 45.5 3067 45.5
1957 8 9 21041 70 96 56 76 44 3111 44
1957 8 10 21042 71 95 61 78 46 3157 46
1957 8 11 21043 72 96 74 85 53 3210 53
1957 8 12 21044 73 93 66 79.5 47.5 3257.5 47.5
1957 8 13 21045 74 95 65 80 48 3305.5 48
1957 8 14 21046 75 95 69 82 50 3355.5 50
1957 8 15 21047 76 93 69 81 49 3404.5 49
1957 8 16 21048 77 99 63 81 49 3453.5 49
1957 8 17 21049 78 99 63 81 49 3502.5 49
1957 8 18 21050 79 100 62 81 49 3551.5 49
1957 8 19 21051 80 96 61 78.5 46.5 3598 46.5
1957 8 20 21052 81 84 63 73.5 41.5 3639.5 41.5
1957 8 21 21053 82 84 63 73.5 41.5 3681 41.5
1957 8 22 21054 83 84 60 72 40 3721 40
1957 8 23 21055 84 89 62 75.5 43.5 3764.5 43.5
1957 8 24 21056 85 90 59 74.5 42.5 3807 42.5
1957 8 25 21057 86 87 68 77.5 45.5 3852.5 45.5
1957 8 26 21058 87 89 61 75 43 3895.5 43
1957 8 27 21059 88 81 60 70.5 38.5 3934 38.5
1957 8 28 21060 89 88 52 70 38 3972 38
1957 8 29 21061 90 65 58 61.5 29.5 4001.5 29.5
1957 8 30 21062 91 71 50 60.5 28.5 4030 28.5
1957 8 31 21063 92 76 48 62 30 4060 30
1957 9 1 21064 93 81 52 66.5 34.5 4094.5 34.5
1957 9 2 21065 94 85 52 68.5 36.5 4131 36.5
1957 9 3 21066 95 87 53 70 38 4169 38
1957 9 4 21067 96 92 55 73.5 41.5 4210.5 41.5
1957 9 5 21068 97 91 56 73.5 41.5 4252 41.5
1957 9 6 21069 98 93 51 72 40 4292 40
1957 9 7 21070 99 91 55 73 41 4333 41
1957 9 8 21071 100 97 54 75.5 43.5 4376.5 43.5
1957 9 9 21072 101 85 60 72.5 40.5 4417 40.5
1957 9 10 21073 102 84 48 66 34 4451 34
1957 9 11 21074 103 83 48 65.5 33.5 4484.5 33.5
1957 9 12 21075 104 88 45 66.5 34.5 4519 34.5
1957 9 13 21076 105 90 56 73 41 4560 41
1957 9 14 21077 106 77 51 64 32 4592 32
1957 9 15 21078 107 86 45 65.5 33.5 4625.5 33.5
1957 9 16 21079 108 87 48 67.5 35.5 4661 35.5
1957 9 17 21080 109 85 44 64.5 32.5 4693.5 32.5
1957 9 18 21081 110 78 51 64.5 32.5 4726 32.5
1957 9 19 21082 111 75 47 61 29 4755 29
1957 9 20 21083 112 70 45 57.5 25.5 4780.5 25.5
1957 9 21 21084 113 72 37 54.5 22.5 4803 22.5
1957 9 22 21085 114 73 40 56.5 24.5 4827.5 24.5
1957 9 23 21086 115 82 37 59.5 27.5 4855 27.5
1957 9 24 21087 116 84 40 62 30 4885 30
1957 9 25 21088 117 86 42 64 32 4917 32
1957 9 26 21089 118 87 49 68 36 4953 36
1957 9 27 21090 119 87 47 67 35 4988 35
1957 9 28 21091 120 88 46 67 35 5023 35
1957 9 29 21092 121 86 47 66.5 34.5 5057.5 34.5
1957 9 30 21093 122 88 46 67 35 5092.5 35
1957 10 1 21094 123 87 48 67.5 35.5 5128 35.5
1957 10 2 21095 124 76 56 66 34 5162 34
1957 10 3 21096 125 75 51 63 31 5193 31
1957 10 4 21097 126 76 45 60.5 28.5 5221.5 28.5
1957 10 5 21098 127 77 44 60.5 28.5 5250 28.5
1957 10 6 21099 128 77 52 64.5 32.5 5282.5 32.5
1957 10 7 21100 129 75 45 60 28 5310.5 28
1957 10 8 21101 130 77 35 56 24 5334.5 24
1957 10 9 21102 131 77 43 60 28 5362.5 28
1957 10 10 21103 132 76 37 56.5 24.5 5387 24.5
1957 10 11 21104 133 59 47 53 21 5408 21
1957 10 12 21105 134 61 47 54 22 5430 22
1957 10 13 21106 135 67 47 57 25 5455 25
1957 10 14 21107 136 68 50 59 27 5482 27
1957 10 15 21108 137 69 46 57.5 25.5 5507.5 25.5
1957 10 16 21109 138 64 51 57.5 25.5 5533 25.5
1957 10 17 21110 139 67 42 54.5 22.5 5555.5 22.5
1957 10 18 21111 140 62 45 53.5 21.5 5577 21.5
1957 10 19 21112 141 62 47 54.5 22.5 5599.5 22.5
1957 10 20 21113 142 56 44 50 18 5617.5 18
1957 10 21 21114 143 51 43 47 15 5632.5 15
1957 10 22 21115 144 54 42 48 16 5648.5 16
1957 10 23 21116 145 58 36 47 15 5663.5 15
1957 10 24 21117 146 62 38 50 18 5681.5 18
1957 10 25 21118 147 59 36 47.5 15.5 5697 15.5
1957 10 26 21119 148 57 33 45 13 5710 13
1957 10 27 21120 149 56 40 48 16 5726 16
1957 10 28 21121 150 56 36 46 14 5740 14
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1957 10 29 21122 151 63 38 50.5 18.5 5758.5 18.5
1957 10 30 21123 152 62 35 48.5 16.5 5775 16.5
1957 10 31 21124 153 53 42 47.5 15.5 5790.5 15.5
1957 11 1 21125 154 59 38 48.5 16.5 5807 16.5
1957 11 2 21126 155 52 43 47.5 15.5 5822.5 15.5
1957 11 3 21127 156 54 41 47.5 15.5 5838 15.5
1957 11 4 21128 157 46 33 39.5 7.5 5845.5 7.5
1957 11 5 21129 158 50 31 40.5 8.5 5854 8.5
1957 11 6 21130 159 41 32 36.5 4.5 5858.5 4.5
1957 11 7 21131 160 51 30 40.5 8.5 5867 8.5
1957 11 8 21132 161 51 29 40 8 5875 8
1957 11 9 21133 162 52 28 40 8 5883 8
1957 11 10 21134 163 52 26 39 7 5890 7
1957 11 11 21135 164 49 32 40.5 8.5 5898.5 8.5
1957 11 12 21136 165 49 30 39.5 7.5 5906 7.5
1957 11 13 21137 166 52 25 38.5 6.5 5912.5 6.5
1957 11 14 21138 167 56 33 44.5 12.5 5925 12.5
1957 11 15 21139 168 46 31 38.5 6.5 5931.5 6.5
1957 11 16 21140 169 37 29 33 1 5932.5 1
1957 11 17 21141 170 44 25 34.5 2.5 5935 2.5
1957 11 18 21142 171 41 20 30.5 -1.5 5933.5 -1.5
1957 11 19 21143 172 45 25 35 3 5936.5 3
1957 11 20 21144 173 45 20 32.5 0.5 5937 0.5
1957 11 21 21145 174 37 21 29 -3 5934 -3
1957 11 22 21146 175 37 14 25.5 -6.5 5927.5 -6.5
1957 11 23 21147 176 45 17 31 -1 5926.5 -1
1957 11 24 21148 177 50 17 33.5 1.5 5928 1.5
1957 11 25 21149 178 50 19 34.5 2.5 5930.5 2.5
1957 11 26 21150 179 50 18 34 2 5932.5 2
1957 11 27 21151 180 43 15 29 -3 5929.5 -3
1957 11 28 21152 181 44 14 29 -3 5926.5 -3
1957 11 29 21153 182 40 15 27.5 -4.5 5922 -4.5
1957 11 30 21154 183 38 9 23.5 -8.5 5913.5 -8.5
1957 12 1 21155 184 40 11 25.5 -6.5 5907 -6.5
1957 12 2 21156 185 49 10 29.5 -2.5 5904.5 -2.5
1957 12 3 21157 186 46 13 29.5 -2.5 5902 -2.5
1957 12 4 21158 187 39 13 26 -6 5896 -6
1957 12 5 21159 188 34 28 31 -1 5895 -1
1957 12 6 21160 189 48 18 33 1 5896 1
1957 12 7 21161 190 58 23 40.5 8.5 5904.5 8.5
1957 12 8 21162 191 58 27 42.5 10.5 5915 10.5
1957 12 9 21163 192 52 21 36.5 4.5 5919.5 4.5
1957 12 10 21164 193 51 17 34 2 5921.5 2
1957 12 11 21165 194 47 15 31 -1 5920.5 -1
1957 12 12 21166 195 45 15 30 -2 5918.5 -2
1957 12 13 21167 196 44 15 29.5 -2.5 5916 -2.5
1957 12 14 21168 197 45 17 31 -1 5915 -1
1957 12 15 21169 198 40 22 31 -1 5914 -1
1957 12 16 21170 199 42 32 37 5 5919 5
1957 12 17 21171 200 50 26 38 6 5925 6
1957 12 18 21172 201 42 23 32.5 0.5 5925.5 0.5
1957 12 19 21173 202 43 28 35.5 3.5 5929 3.5
1957 12 20 21174 203 41 19 30 -2 5927 -2
1957 12 21 21175 204 43 24 33.5 1.5 5928.5 1.5
1957 12 22 21176 205 49 27 38 6 5934.5 6
1957 12 23 21177 206 41 15 28 -4 5930.5 -4
1957 12 24 21178 207 49 17 33 1 5931.5 1
1957 12 25 21179 208 45 17 31 -1 5930.5 -1
1957 12 26 21180 209 48 15 31.5 -0.5 5930 -0.5
1957 12 27 21181 210 39 16 27.5 -4.5 5925.5 -4.5
1957 12 28 21182 211 41 15 28 -4 5921.5 -4
1957 12 29 21183 212 40 16 28 -4 5917.5 -4
1957 12 30 21184 213 43 15 29 -3 5914.5 -3
1957 12 31 21185 214 36 8 22 -10 5904.5 -10
1958 1 1 21186 215 35 6 20.5 -11.5 5893 -11.5
1958 1 2 21187 216 39 9 24 -8 5885 -8
1958 1 3 21188 217 43 11 27 -5 5880 -5
1958 1 4 21189 218 45 7 26 -6 5874 -6
1958 1 5 21190 219 47 9 28 -4 5870 -4
1958 1 6 21191 220 48 10 29 -3 5867 -3
1958 1 7 21192 221 48 11 29.5 -2.5 5864.5 -2.5
1958 1 8 21193 222 45 11 28 -4 5860.5 -4
1958 1 9 21194 223 48 12 30 -2 5858.5 -2
1958 1 10 21195 224 35 11 23 -9 5849.5 -9
1958 1 11 21196 225 47 16 31.5 -0.5 5849 -0.5
1958 1 12 21197 226 42 10 26 -6 5843 -6
1958 1 13 21198 227 35 16 25.5 -6.5 5836.5 -6.5
1958 1 14 21199 228 45 9 27 -5 5831.5 -5
1958 1 15 21200 229 45 12 28.5 -3.5 5828 -3.5
1958 1 16 21201 230 47 13 30 -2 5826 -2
1958 1 17 21202 231 47 11 29 -3 5823 -3
1958 1 18 21203 232 36 15 25.5 -6.5 5816.5 -6.5
1958 1 19 21204 233 35 -2 16.5 -15.5 5801 -15.5
1958 1 20 21205 234 27 -10 8.5 -23.5 5777.5 -23.5
1958 1 21 21206 235 25 -7 9 -23 5754.5 -23
1958 1 22 21207 236 30 -8 11 -21 5733.5 -21
1958 1 23 21208 237 32 -5 13.5 -18.5 5715 -18.5
1958 1 24 21209 238 34 15 24.5 -7.5 5707.5 -7.5
1958 1 25 21210 239 44 19 31.5 -0.5 5707 -0.5
1958 1 26 21211 240 32 20 26 -6 5701 -6
1958 1 27 21212 241 34 24 29 -3 5698 -3
1958 1 28 21213 242 39 14 26.5 -5.5 5692.5 -5.5
1958 1 29 21214 243 35 17 26 -6 5686.5 -6
1958 1 30 21215 244 43 16 29.5 -2.5 5684 -2.5
1958 1 31 21216 245 45 16 30.5 -1.5 5682.5 -1.5
1958 2 1 21217 246 44 13 28.5 -3.5 5679 -3.5
1958 2 2 21218 247 42 16 29 -3 5676 -3
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1958 2 3 21219 248 38 19 28.5 -3.5 5672.5 -3.5
1958 2 4 21220 249 40 26 33 1 5673.5 1
1958 2 5 21221 250 50 31 40.5 8.5 5682 8.5
1958 2 6 21222 251 47 27 37 5 5687 5
1958 2 7 21223 252 40 26 33 1 5688 1
1958 2 8 21224 253 41 25 33 1 5689 1
1958 2 9 21225 254 50 31 40.5 8.5 5697.5 8.5
1958 2 10 21226 255 50 29 39.5 7.5 5705 7.5
1958 2 11 21227 256 50 26 38 6 5711 6
1958 2 12 21228 257 44 22 33 1 5712 1
1958 2 13 21229 258 49 31 40 8 5720 8
1958 2 14 21230 259 45 25 35 3 5723 3
1958 2 15 21231 260 58 24 41 9 5732 9
1958 2 16 21232 261 64 25 44.5 12.5 5744.5 12.5
1958 2 17 21233 262 60 28 44 12 5756.5 12
1958 2 18 21234 263 59 26 42.5 10.5 5767 10.5
1958 2 19 21235 264 54 29 41.5 9.5 5776.5 9.5
1958 2 20 21236 265 65 29 47 15 5791.5 15
1958 2 21 21237 266 69 28 48.5 16.5 5808 16.5
1958 2 22 21238 267 68 29 48.5 16.5 5824.5 16.5
1958 2 23 21239 268 61 29 45 13 5837.5 13
1958 2 24 21240 269 61 33 47 15 5852.5 15
1958 2 25 21241 270 54 37 45.5 13.5 5866 13.5
1958 2 26 21242 271 47 31 39 7 5873 7
1958 2 27 21243 272 44 28 36 4 5877 4
1958 2 28 21244 273 43 18 30.5 -1.5 5875.5 -1.5
1958 3 1 21245 274 43 21 32 0 5875.5 0
1958 3 2 21246 275 45 17 31 -1 5874.5 -1
1958 3 3 21247 276 49 22 35.5 3.5 5878 3.5
1958 3 4 21248 277 50 18 34 2 5880 2
1958 3 5 21249 278 49 18 33.5 1.5 5881.5 1.5
1958 3 6 21250 279 53 23 38 6 5887.5 6
1958 3 7 21251 280 51 28 39.5 7.5 5895 7.5
1958 3 8 21252 281 50 23 36.5 4.5 5899.5 4.5
1958 3 9 21253 282 42 26 34 2 5901.5 2
1958 3 10 21254 283 44 18 31 -1 5900.5 -1
1958 3 11 21255 284 43 21 32 0 5900.5 0
1958 3 12 21256 285 43 32 37.5 5.5 5906 5.5
1958 3 13 21257 286 44 25 34.5 2.5 5908.5 2.5
1958 3 14 21258 287 48 22 35 3 5911.5 3
1958 3 15 21259 288 49 31 40 8 5919.5 8
1958 3 16 21260 289 55 32 43.5 11.5 5931 11.5
1958 3 17 21261 290 55 27 41 9 5940 9
1958 3 18 21262 291 57 31 44 12 5952 12
1958 3 19 21263 292 59 27 43 11 5963 11
1958 3 20 21264 293 65 28 46.5 14.5 5977.5 14.5
1958 3 21 21265 294 65 47 56 24 6001.5 24
1958 3 22 21266 295 55 38 46.5 14.5 6016 14.5
1958 3 23 21267 296 59 33 46 14 6030 14
1958 3 24 21268 297 58 39 48.5 16.5 6046.5 16.5
1958 3 25 21269 298 61 30 45.5 13.5 6060 13.5
1958 3 26 21270 299 55 37 46 14 6074 14
1958 3 27 21271 300 59 27 43 11 6085 11
1958 3 28 21272 301 56 39 47.5 15.5 6100.5 15.5
1958 3 29 21273 302 61 39 50 18 6118.5 18
1958 3 30 21274 303 64 33 48.5 16.5 6135 16.5
1958 3 31 21275 304 58 33 45.5 13.5 6148.5 13.5
1958 4 1 21276 305 55 27 41 9 6157.5 9
1958 4 2 21277 306 61 40 50.5 18.5 6176 18.5
1958 4 3 21278 307 52 39 45.5 13.5 6189.5 13.5
1958 4 4 21279 308 51 35 43 11 6200.5 11
1958 4 5 21280 309 55 26 40.5 8.5 6209 8.5
1958 4 6 21281 310 60 23 41.5 9.5 6218.5 9.5
1958 4 7 21282 311 61 34 47.5 15.5 6234 15.5
1958 4 8 21283 312 60 33 46.5 14.5 6248.5 14.5
1958 4 9 21284 313 61 30 45.5 13.5 6262 13.5
1958 4 10 21285 314 62 29 45.5 13.5 6275.5 13.5
1958 4 11 21286 315 60 42 51 19 6294.5 19
1958 4 12 21287 316 61 29 45 13 6307.5 13
1958 4 13 21288 317 65 27 46 14 6321.5 14
1958 4 14 21289 318 73 27 50 18 6339.5 18
1958 4 15 21290 319 75 31 53 21 6360.5 21
1958 4 16 21291 320 80 33 56.5 24.5 6385 24.5
1958 4 17 21292 321 82 35 58.5 26.5 6411.5 26.5
1958 4 18 21293 322 77 48 62.5 30.5 6442 30.5
1958 4 19 21294 323 75 40 57.5 25.5 6467.5 25.5
1958 4 20 21295 324 79 41 60 28 6495.5 28
1958 4 21 21296 325 78 46 62 30 6525.5 30
1958 4 22 21297 326 79 42 60.5 28.5 6554 28.5
1958 4 23 21298 327 57 32 44.5 12.5 6566.5 12.5
1958 4 24 21299 328 66 28 47 15 6581.5 15
1958 4 25 21300 329 59 31 45 13 6594.5 13
1958 4 26 21301 330 67 29 48 16 6610.5 16
1958 4 27 21302 331 70 35 52.5 20.5 6631 20.5
1958 4 28 21303 332 60 42 51 19 6650 19
1958 4 29 21304 333 68 34 51 19 6669 19
1958 4 30 21305 334 68 47 57.5 25.5 6694.5 25.5
1958 5 1 21306 335 73 37 55 23 6717.5 23
1958 5 2 21307 336 73 40 56.5 24.5 6742 24.5
1958 5 3 21308 337 79 36 57.5 25.5 6767.5 25.5
1958 5 4 21309 338 85 40 62.5 30.5 6798 30.5
1958 5 5 21310 339 86 42 64 32 6830 32
1958 5 6 21311 340 87 47 67 35 6865 35
1958 5 7 21312 341 83 54 68.5 36.5 6901.5 36.5
1958 5 8 21313 342 75 41 58 26 6927.5 26
1958 5 9 21314 343 80 43 61.5 29.5 6957 29.5
1958 5 10 21315 344 85 40 62.5 30.5 6987.5 30.5
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1958 5 11 21316 345 68 51 59.5 27.5 7015 27.5
1958 5 12 21317 346 64 48 56 24 7039 24
1958 5 13 21318 347 70 44 57 25 7064 25
1958 5 14 21319 348 71 46 58.5 26.5 7090.5 26.5
1958 5 15 21320 349 76 42 59 27 7117.5 27
1958 5 16 21321 350 81 46 63.5 31.5 7149 31.5
1958 5 17 21322 351 85 42 63.5 31.5 7180.5 31.5
1958 5 18 21323 352 89 43 66 34 7214.5 34
1958 5 19 21324 353 92 53 72.5 40.5 7255 40.5
1958 5 20 21325 354 94 55 74.5 42.5 7297.5 42.5
1958 5 21 21326 355 86 63 74.5 42.5 7340 42.5
1958 5 22 21327 356 85 54 69.5 37.5 7377.5 37.5
1958 5 23 21328 357 91 55 73 41 7418.5 41
1958 5 24 21329 358 94 54 74 42 7460.5 42
1958 5 25 21330 359 94 55 74.5 42.5 7503 42.5
1958 5 26 21331 360 94 57 75.5 43.5 7546.5 43.5
1958 5 27 21332 361 97 54 75.5 43.5 7590 43.5
1958 5 28 21333 362 96 55 75.5 43.5 7633.5 43.5
1958 5 29 21334 363 96 59 77.5 45.5 7679 45.5 1958
1958 5 30 21335 364 82 56 69 37 7716 37 Avg (n ) % values
1958 5 31 21336 365 86 48 67 35 7751 35 53.2 365 100.0
1958 6 1 21337 1 88 53 70.5 38.5 38.5 38.5
1958 6 2 21338 2 88 60 74 42 80.5 42
1958 6 3 21339 3 88 66 77 45 125.5 45
1958 6 4 21340 4 92 47 69.5 37.5 163 37.5
1958 6 5 21341 5 91 63 77 45 208 45
1958 6 6 21342 6 87 59 73 41 249 41
1958 6 7 21343 7 91 59 75 43 292 43
1958 6 8 21344 8 87 67 77 45 337 45
1958 6 9 21345 9 88 57 72.5 40.5 377.5 40.5
1958 6 10 21346 10 89 54 71.5 39.5 417 39.5
1958 6 11 21347 11 87 53 70 38 455 38
1958 6 12 21348 12 82 63 72.5 40.5 495.5 40.5
1958 6 13 21349 13 86 50 68 36 531.5 36
1958 6 14 21350 14 86 50 68 36 567.5 36
1958 6 15 21351 15 93 50 71.5 39.5 607 39.5
1958 6 16 21352 16 94 56 75 43 650 43
1958 6 17 21353 17 96 60 78 46 696 46
1958 6 18 21354 18 99 59 79 47 743 47
1958 6 19 21355 19 98 65 81.5 49.5 792.5 49.5
1958 6 20 21356 20 98 65 81.5 49.5 842 49.5
1958 6 21 21357 21 97 59 78 46 888 46
1958 6 22 21358 22 99 60 79.5 47.5 935.5 47.5
1958 6 23 21359 23 100 60 80 48 983.5 48
1958 6 24 21360 24 98 70 84 52 1035.5 52
1958 6 25 21361 25 93 64 78.5 46.5 1082 46.5
1958 6 26 21362 26 93 59 76 44 1126 44
1958 6 27 21363 27 103 57 80 48 1174 48
1958 6 28 21364 28 103 57 80 48 1222 48
1958 6 29 21365 29 98 61 79.5 47.5 1269.5 47.5
1958 6 30 21366 30 94 67 80.5 48.5 1318 48.5
1958 7 1 21367 31 95 53 74 42 1360 42
1958 7 2 21368 32 95 64 79.5 47.5 1407.5 47.5
1958 7 3 21369 33 96 60 78 46 1453.5 46
1958 7 4 21370 34 95 57 76 44 1497.5 44
1958 7 5 21371 35 87 59 73 41 1538.5 41
1958 7 6 21372 36 94 54 74 42 1580.5 42
1958 7 7 21373 37 100 57 78.5 46.5 1627 46.5
1958 7 8 21374 38 103 60 81.5 49.5 1676.5 49.5
1958 7 9 21375 39 104 60 82 50 1726.5 50
1958 7 10 21376 40 106 57 81.5 49.5 1776 49.5
1958 7 11 21377 41 107 59 83 51 1827 51
1958 7 12 21378 42 107 62 84.5 52.5 1879.5 52.5
1958 7 13 21379 43 104 66 85 53 1932.5 53
1958 7 14 21380 44 103 68 85.5 53.5 1986 53.5
1958 7 15 21381 45 97 59 78 46 2032 46
1958 7 16 21382 46 98 64 81 49 2081 49
1958 7 17 21383 47 96 73 84.5 52.5 2133.5 52.5
1958 7 18 21384 48 95 68 81.5 49.5 2183 49.5
1958 7 19 21385 49 96 57 76.5 44.5 2227.5 44.5
1958 7 20 21386 50 97 57 77 45 2272.5 45
1958 7 21 21387 51 102 59 80.5 48.5 2321 48.5
1958 7 22 21388 52 100 65 82.5 50.5 2371.5 50.5
1958 7 23 21389 53 82 60 71 39 2410.5 39
1958 7 24 21390 54 85 54 69.5 37.5 2448 37.5
1958 7 25 21391 55 86 55 70.5 38.5 2486.5 38.5
1958 7 26 21392 56 95 58 76.5 44.5 2531 44.5
1958 7 27 21393 57 92 64 78 46 2577 46
1958 7 28 21394 58 100 58 79 47 2624 47
1958 7 29 21395 59 95 66 80.5 48.5 2672.5 48.5
1958 7 30 21396 60 94 60 77 45 2717.5 45
1958 7 31 21397 61 95 65 80 48 2765.5 48
1958 8 1 21398 62 98 60 79 47 2812.5 47
1958 8 2 21399 63 102 60 81 49 2861.5 49
1958 8 3 21400 64 101 66 83.5 51.5 2913 51.5
1958 8 4 21401 65 102 66 84 52 2965 52
1958 8 5 21402 66 100 72 86 54 3019 54
1958 8 6 21403 67 100 76 88 56 3075 56
1958 8 7 21404 68 101 71 86 54 3129 54
1958 8 8 21405 69 100 68 84 52 3181 52
1958 8 9 21406 70 99 66 82.5 50.5 3231.5 50.5
1958 8 10 21407 71 103 60 81.5 49.5 3281 49.5
1958 8 11 21408 72 102 64 83 51 3332 51
1958 8 12 21409 73 106 68 87 55 3387 55
1958 8 13 21410 74 104 74 89 57 3444 57
1958 8 14 21411 75 103 70 86.5 54.5 3498.5 54.5
1958 8 15 21412 76 101 68 84.5 52.5 3551 52.5
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1958 8 16 21413 77 98 70 84 52 3603 52
1958 8 17 21414 78 93 67 80 48 3651 48
1958 8 18 21415 79 92 69 80.5 48.5 3699.5 48.5
1958 8 19 21416 80 98 62 80 48 3747.5 48
1958 8 20 21417 81 97 69 83 51 3798.5 51
1958 8 21 21418 82 92 65 78.5 46.5 3845 46.5
1958 8 22 21419 83 85 58 71.5 39.5 3884.5 39.5
1958 8 23 21420 84 89 60 74.5 42.5 3927 42.5
1958 8 24 21421 85 90 57 73.5 41.5 3968.5 41.5
1958 8 25 21422 86 95 53 74 42 4010.5 42
1958 8 26 21423 87 95 56 75.5 43.5 4054 43.5
1958 8 27 21424 88 96 61 78.5 46.5 4100.5 46.5
1958 8 28 21425 89 90 60 75 43 4143.5 43
1958 8 29 21426 90 95 61 78 46 4189.5 46
1958 8 30 21427 91 95 64 79.5 47.5 4237 47.5
1958 8 31 21428 92 97 53 75 43 4280 43
1958 9 1 21429 93 99 60 79.5 47.5 4327.5 47.5
1958 9 2 21430 94 98 58 78 46 4373.5 46
1958 9 3 21431 95 92 68 80 48 4421.5 48
1958 9 4 21432 96 89 60 74.5 42.5 4464 42.5
1958 9 5 21433 97 89 61 75 43 4507 43
1958 9 6 21434 98 93 54 73.5 41.5 4548.5 41.5
1958 9 7 21435 99 89 62 75.5 43.5 4592 43.5
1958 9 8 21436 100 86 58 72 40 4632 40
1958 9 9 21437 101 93 56 74.5 42.5 4674.5 42.5
1958 9 10 21438 102 92 55 73.5 41.5 4716 41.5
1958 9 11 21439 103 97 56 76.5 44.5 4760.5 44.5
1958 9 12 21440 104 81 65 73 41 4801.5 41
1958 9 13 21441 105 81 57 69 37 4838.5 37
1958 9 14 21442 106 77 47 62 30 4868.5 30
1958 9 15 21443 107 78 50 64 32 4900.5 32
1958 9 16 21444 108 80 45 62.5 30.5 4931 30.5
1958 9 17 21445 109 85 47 66 34 4965 34
1958 9 18 21446 110 86 60 73 41 5006 41
1958 9 19 21447 111 88 50 69 37 5043 37
1958 9 20 21448 112 86 50 68 36 5079 36
1958 9 21 21449 113 88 46 67 35 5114 35
1958 9 22 21450 114 90 46 68 36 5150 36
1958 9 23 21451 115 81 55 68 36 5186 36
1958 9 24 21452 116 62 44 53 21 5207 21
1958 9 25 21453 117 68 33 50.5 18.5 5225.5 18.5
1958 9 26 21454 118 76 38 57 25 5250.5 25
1958 9 27 21455 119 77 50 63.5 31.5 5282 31.5
1958 9 28 21456 120 79 53 66 34 5316 34
1958 9 29 21457 121 86 49 67.5 35.5 5351.5 35.5
1958 9 30 21458 122 77 46 61.5 29.5 5381 29.5
1958 10 1 21459 123 82 42 62 30 5411 30
1958 10 2 21460 124 75 49 62 30 5441 30
1958 10 3 21461 125 81 40 60.5 28.5 5469.5 28.5
1958 10 4 21462 126 84 39 61.5 29.5 5499 29.5
1958 10 5 21463 127 75 43 59 27 5526 27
1958 10 6 21464 128 85 50 67.5 35.5 5561.5 35.5
1958 10 7 21465 129 86 42 64 32 5593.5 32
1958 10 8 21466 130 85 43 64 32 5625.5 32
1958 10 9 21467 131 73 54 63.5 31.5 5657 31.5
1958 10 10 21468 132 78 38 58 26 5683 26
1958 10 11 21469 133 82 38 60 28 5711 28
1958 10 12 21470 134 81 39 60 28 5739 28
1958 10 13 21471 135 82 40 61 29 5768 29
1958 10 14 21472 136 82 41 61.5 29.5 5797.5 29.5
1958 10 15 21473 137 85 39 62 30 5827.5 30
1958 10 16 21474 138 82 39 60.5 28.5 5856 28.5
1958 10 17 21475 139 81 37 59 27 5883 27
1958 10 18 21476 140 79 38 58.5 26.5 5909.5 26.5
1958 10 19 21477 141 80 46 63 31 5940.5 31
1958 10 20 21478 142 56 35 45.5 13.5 5954 13.5
1958 10 21 21479 143 58 24 41 9 5963 9
1958 10 22 21480 144 61 22 41.5 9.5 5972.5 9.5
1958 10 23 21481 145 64 22 43 11 5983.5 11
1958 10 24 21482 146 68 32 50 18 6001.5 18
1958 10 25 21483 147 57 38 47.5 15.5 6017 15.5
1958 10 26 21484 148 62 36 49 17 6034 17
1958 10 27 21485 149 65 33 49 17 6051 17
1958 10 28 21486 150 66 31 48.5 16.5 6067.5 16.5
1958 10 29 21487 151 58 36 47 15 6082.5 15
1958 10 30 21488 152 56 35 45.5 13.5 6096 13.5
1958 10 31 21489 153 61 25 43 11 6107 11
1958 11 1 21490 154 61 24 42.5 10.5 6117.5 10.5
1958 11 2 21491 155 64 21 42.5 10.5 6128 10.5
1958 11 3 21492 156 64 24 44 12 6140 12
1958 11 4 21493 157 69 27 48 16 6156 16
1958 11 5 21494 158 70 30 50 18 6174 18
1958 11 6 21495 159 65 31 48 16 6190 16
1958 11 7 21496 160 70 31 50.5 18.5 6208.5 18.5
1958 11 8 21497 161 72 25 48.5 16.5 6225 16.5
1958 11 9 21498 162 74 31 52.5 20.5 6245.5 20.5
1958 11 10 21499 163 72 40 56 24 6269.5 24
1958 11 11 21500 164 66 46 56 24 6293.5 24
1958 11 12 21501 165 60 34 47 15 6308.5 15
1958 11 13 21502 166 60 25 42.5 10.5 6319 10.5
1958 11 14 21503 167 63 30 46.5 14.5 6333.5 14.5
1958 11 15 21504 168 55 25 40 8 6341.5 8
1958 11 16 21505 169 41 16 28.5 -3.5 6338 -3.5
1958 11 17 21506 170 36 19 27.5 -4.5 6333.5 -4.5
1958 11 18 21507 171 40 7 23.5 -8.5 6325 -8.5
1958 11 19 21508 172 45 10 27.5 -4.5 6320.5 -4.5
1958 11 20 21509 173 50 11 30.5 -1.5 6319 -1.5
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1958 11 21 21510 174 51 14 32.5 0.5 6319.5 0.5
1958 11 22 21511 175 54 14 34 2 6321.5 2
1958 11 23 21512 176 55 12 33.5 1.5 6323 1.5
1958 11 24 21513 177 47 21 34 2 6325 2
1958 11 25 21514 178 54 23 38.5 6.5 6331.5 6.5
1958 11 26 21515 179 55 22 38.5 6.5 6338 6.5
1958 11 27 21516 180 48 22 35 3 6341 3
1958 11 28 21517 181 43 10 26.5 -5.5 6335.5 -5.5
1958 11 29 21518 182 46 9 27.5 -4.5 6331 -4.5
1958 11 30 21519 183 49 7 28 -4 6327 -4
1958 12 1 21520 184 53 9 31 -1 6326 -1
1958 12 2 21521 185 53 15 34 2 6328 2
1958 12 3 21522 186 54 18 36 4 6332 4
1958 12 4 21523 187 67 18 42.5 10.5 6342.5 10.5
1958 12 5 21524 188 68 17 42.5 10.5 6353 10.5
1958 12 6 21525 189 60 19 39.5 7.5 6360.5 7.5
1958 12 7 21526 190 58 18 38 6 6366.5 6
1958 12 8 21527 191 56 18 37 5 6371.5 5
1958 12 9 21528 192 60 29 44.5 12.5 6384 12.5
1958 12 10 21529 193 58 22 40 8 6392 8
1958 12 11 21530 194 58 20 39 7 6399 7
1958 12 12 21531 195 58 22 40 8 6407 8
1958 12 13 21532 196 48 14 31 -1 6406 -1
1958 12 14 21533 197 48 9 28.5 -3.5 6402.5 -3.5
1958 12 15 21534 198 47 8 27.5 -4.5 6398 -4.5
1958 12 16 21535 199 43 10 26.5 -5.5 6392.5 -5.5
1958 12 17 21536 200 50 14 32 0 6392.5 0
1958 12 18 21537 201 50 13 31.5 -0.5 6392 -0.5
1958 12 19 21538 202 49 13 31 -1 6391 -1
1958 12 20 21539 203 52 13 32.5 0.5 6391.5 0.5
1958 12 21 21540 204 49 10 29.5 -2.5 6389 -2.5
1958 12 22 21541 205 40 20 30 -2 6387 -2
1958 12 23 21542 206 50 18 34 2 6389 2
1958 12 24 21543 207 47 14 30.5 -1.5 6387.5 -1.5
1958 12 25 21544 208 44 11 27.5 -4.5 6383 -4.5
1958 12 26 21545 209 44 10 27 -5 6378 -5
1958 12 27 21546 210 45 15 30 -2 6376 -2
1958 12 28 21547 211 47 21 34 2 6378 2
1958 12 29 21548 212 46 19 32.5 0.5 6378.5 0.5
1958 12 30 21549 213 44 4 24 -8 6370.5 -8
1958 12 31 21550 214 47 8 27.5 -4.5 6366 -4.5
1959 1 1 21551 215 46 14 30 -2 6364 -2
1959 1 2 21552 216 41 7 24 -8 6356 -8
1959 1 3 21553 217 31 4 17.5 -14.5 6341.5 -14.5
1959 1 4 21554 218 31 -7 12 -20 6321.5 -20
1959 1 5 21555 219 32 -2 15 -17 6304.5 -17
1959 1 6 21556 220 34 9 21.5 -10.5 6294 -10.5
1959 1 7 21557 221 33 9 21 -11 6283 -11
1959 1 8 21558 222 36 28 32 0 6283 0
1959 1 9 21559 223 39 30 34.5 2.5 6285.5 2.5
1959 1 10 21560 224 36 17 26.5 -5.5 6280 -5.5
1959 1 11 21561 225 45 23 34 2 6282 2
1959 1 12 21562 226 46 13 29.5 -2.5 6279.5 -2.5
1959 1 13 21563 227 42 15 28.5 -3.5 6276 -3.5
1959 1 14 21564 228 47 13 30 -2 6274 -2
1959 1 15 21565 229 44 17 30.5 -1.5 6272.5 -1.5
1959 1 16 21566 230 48 16 32 0 6272.5 0
1959 1 17 21567 231 53 14 33.5 1.5 6274 1.5
1959 1 18 21568 232 55 16 35.5 3.5 6277.5 3.5
1959 1 19 21569 233 50 15 32.5 0.5 6278 0.5
1959 1 20 21570 234 41 9 25 -7 6271 -7
1959 1 21 21571 235 40 6 23 -9 6262 -9
1959 1 22 21572 236 43 8 25.5 -6.5 6255.5 -6.5
1959 1 23 21573 237 45 10 27.5 -4.5 6251 -4.5
1959 1 24 21574 238 48 10 29 -3 6248 -3
1959 1 25 21575 239 57 13 35 3 6251 3
1959 1 26 21576 240 51 21 36 4 6255 4
1959 1 27 21577 241 51 13 32 0 6255 0
1959 1 28 21578 242 49 16 32.5 0.5 6255.5 0.5
1959 1 29 21579 243 47 17 32 0 6255.5 0
1959 1 30 21580 244 44 21 32.5 0.5 6256 0.5
1959 1 31 21581 245 47 12 29.5 -2.5 6253.5 -2.5
1959 2 1 21582 246 39 17 28 -4 6249.5 -4
1959 2 2 21583 247 48 22 35 3 6252.5 3
1959 2 3 21584 248 45 10 27.5 -4.5 6248 -4.5
1959 2 4 21585 249 56 29 42.5 10.5 6258.5 10.5
1959 2 5 21586 250 52 23 37.5 5.5 6264 5.5
1959 2 6 21587 251 51 12 31.5 -0.5 6263.5 -0.5
1959 2 7 21588 252 59 14 36.5 4.5 6268 4.5
1959 2 8 21589 253 52 39 45.5 13.5 6281.5 13.5
1959 2 9 21590 254 41 17 29 -3 6278.5 -3
1959 2 10 21591 255 44 13 28.5 -3.5 6275 -3.5
1959 2 11 21592 256 53 17 35 3 6278 3
1959 2 12 21593 257 51 33 42 10 6288 10
1959 2 13 21594 258 45 17 31 -1 6287 -1
1959 2 14 21595 259 43 10 26.5 -5.5 6281.5 -5.5
1959 2 15 21596 260 43 17 30 -2 6279.5 -2
1959 2 16 21597 261 53 35 44 12 6291.5 12
1959 2 17 21598 262 62 35 48.5 16.5 6308 16.5
1959 2 18 21599 263 58 19 38.5 6.5 6314.5 6.5
1959 2 19 21600 264 55 25 40 8 6322.5 8
1959 2 20 21601 265 51 21 36 4 6326.5 4
1959 2 21 21602 266 54 18 36 4 6330.5 4
1959 2 22 21603 267 53 34 43.5 11.5 6342 11.5
1959 2 23 21604 268 44 30 37 5 6347 5
1959 2 24 21605 269 46 30 38 6 6353 6
1959 2 25 21606 270 49 19 34 2 6355 2
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1959 2 26 21607 271 58 22 40 8 6363 8
1959 2 27 21608 272 56 34 45 13 6376 13
1959 2 28 21609 273 58 24 41 9 6385 9
1959 3 1 21610 274 63 24 43.5 11.5 6396.5 11.5
1959 3 2 21611 275 65 22 43.5 11.5 6408 11.5
1959 3 3 21612 276 65 23 44 12 6420 12
1959 3 4 21613 277 44 25 34.5 2.5 6422.5 2.5
1959 3 5 21614 278 49 13 31 -1 6421.5 -1
1959 3 6 21615 279 52 24 38 6 6427.5 6
1959 3 7 21616 280 59 20 39.5 7.5 6435 7.5
1959 3 8 21617 281 58 22 40 8 6443 8
1959 3 9 21618 282 67 19 43 11 6454 11
1959 3 10 21619 283 50 27 38.5 6.5 6460.5 6.5
1959 3 11 21620 284 52 15 33.5 1.5 6462 1.5
1959 3 12 21621 285 62 17 39.5 7.5 6469.5 7.5
1959 3 13 21622 286 71 23 47 15 6484.5 15
1959 3 14 21623 287 47 29 38 6 6490.5 6
1959 3 15 21624 288 50 13 31.5 -0.5 6490 -0.5
1959 3 16 21625 289 60 16 38 6 6496 6
1959 3 17 21626 290 65 20 42.5 10.5 6506.5 10.5
1959 3 18 21627 291 71 26 48.5 16.5 6523 16.5
1959 3 19 21628 292 58 32 45 13 6536 13
1959 3 20 21629 293 53 22 37.5 5.5 6541.5 5.5
1959 3 21 21630 294 60 19 39.5 7.5 6549 7.5
1959 3 22 21631 295 69 35 52 20 6569 20
1959 3 23 21632 296 69 53 61 29 6598 29
1959 3 24 21633 297 63 40 51.5 19.5 6617.5 19.5
1959 3 25 21634 298 60 35 47.5 15.5 6633 15.5
1959 3 26 21635 299 60 24 42 10 6643 10
1959 3 27 21636 300 64 30 47 15 6658 15
1959 3 28 21637 301 61 26 43.5 11.5 6669.5 11.5
1959 3 29 21638 302 63 37 50 18 6687.5 18
1959 3 30 21639 303 67 28 47.5 15.5 6703 15.5
1959 3 31 21640 304 63 38 50.5 18.5 6721.5 18.5
1959 4 1 21641 305 73 36 54.5 22.5 6744 22.5
1959 4 2 21642 306 83 36 59.5 27.5 6771.5 27.5
1959 4 3 21643 307 81 45 63 31 6802.5 31
1959 4 4 21644 308 86 39 62.5 30.5 6833 30.5
1959 4 5 21645 309 86 42 64 32 6865 32
1959 4 6 21646 310 82 46 64 32 6897 32
1959 4 7 21647 311 65 40 52.5 20.5 6917.5 20.5
1959 4 8 21648 312 61 33 47 15 6932.5 15
1959 4 9 21649 313 53 32 42.5 10.5 6943 10.5
1959 4 10 21650 314 62 18 40 8 6951 8
1959 4 11 21651 315 67 25 46 14 6965 14
1959 4 12 21652 316 69 33 51 19 6984 19
1959 4 13 21653 317 76 29 52.5 20.5 7004.5 20.5
1959 4 14 21654 318 78 40 59 27 7031.5 27
1959 4 15 21655 319 76 47 61.5 29.5 7061 29.5
1959 4 16 21656 320 65 30 47.5 15.5 7076.5 15.5
1959 4 17 21657 321 65 26 45.5 13.5 7090 13.5
1959 4 18 21658 322 57 38 47.5 15.5 7105.5 15.5
1959 4 19 21659 323 57 28 42.5 10.5 7116 10.5
1959 4 20 21660 324 63 28 45.5 13.5 7129.5 13.5
1959 4 21 21661 325 65 31 48 16 7145.5 16
1959 4 22 21662 326 74 30 52 20 7165.5 20
1959 4 23 21663 327 83 36 59.5 27.5 7193 27.5
1959 4 24 21664 328 85 47 66 34 7227 34
1959 4 25 21665 329 77 65 71 39 7266 39
1959 4 26 21666 330 69 46 57.5 25.5 7291.5 25.5
1959 4 27 21667 331 68 43 55.5 23.5 7315 23.5
1959 4 28 21668 332 76 41 58.5 26.5 7341.5 26.5
1959 4 29 21669 333 81 42 61.5 29.5 7371 29.5
1959 4 30 21670 334 89 43 66 34 7405 34
1959 5 1 21671 335 80 61 70.5 38.5 7443.5 38.5
1959 5 2 21672 336 74 58 66 34 7477.5 34
1959 5 3 21673 337 66 50 58 26 7503.5 26
1959 5 4 21674 338 64 39 51.5 19.5 7523 19.5
1959 5 5 21675 339 72 32 52 20 7543 20
1959 5 6 21676 340 76 50 63 31 7574 31
1959 5 7 21677 341 78 44 61 29 7603 29
1959 5 8 21678 342 76 41 58.5 26.5 7629.5 26.5
1959 5 9 21679 343 79 42 60.5 28.5 7658 28.5
1959 5 10 21680 344 78 50 64 32 7690 32
1959 5 11 21681 345 91 43 67 35 7725 35
1959 5 12 21682 346 94 47 70.5 38.5 7763.5 38.5
1959 5 13 21683 347 96 49 72.5 40.5 7804 40.5
1959 5 14 21684 348 90 61 75.5 43.5 7847.5 43.5
1959 5 15 21685 349 89 50 69.5 37.5 7885 37.5
1959 5 16 21686 350 86 49 67.5 35.5 7920.5 35.5
1959 5 17 21687 351 80 53 66.5 34.5 7955 34.5
1959 5 18 21688 352 80 53 66.5 34.5 7989.5 34.5
1959 5 19 21689 353 70 45 57.5 25.5 8015 25.5
1959 5 20 21690 354 70 36 53 21 8036 21
1959 5 21 21691 355 66 41 53.5 21.5 8057.5 21.5
1959 5 22 21692 356 70 44 57 25 8082.5 25
1959 5 23 21693 357 82 40 61 29 8111.5 29
1959 5 24 21694 358 85 51 68 36 8147.5 36
1959 5 25 21695 359 77 46 61.5 29.5 8177 29.5
1959 5 26 21696 360 78 41 59.5 27.5 8204.5 27.5
1959 5 27 21697 361 83 48 65.5 33.5 8238 33.5
1959 5 28 21698 362 85 45 65 33 8271 33
1959 5 29 21699 363 86 48 67 35 8306 35 1959
1959 5 30 21700 364 81 57 69 37 8343 37 Avg (n ) % values
1959 5 31 21701 365 80 48 64 32 8375 32 54.9 365 100.0
1959 6 1 21702 1 83 48 65.5 33.5 33.5 33.5
1959 6 2 21703 2 90 45 67.5 35.5 69 35.5
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1959 6 3 21704 3 93 48 70.5 38.5 107.5 38.5
1959 6 4 21705 4 93 50 71.5 39.5 147 39.5
1959 6 5 21706 5 96 53 74.5 42.5 189.5 42.5
1959 6 6 21707 6 98 51 74.5 42.5 232 42.5
1959 6 7 21708 7 94 71 82.5 50.5 282.5 50.5
1959 6 8 21709 8 96 54 75 43 325.5 43
1959 6 9 21710 9 94 54 74 42 367.5 42
1959 6 10 21711 10 95 59 77 45 412.5 45
1959 6 11 21712 11 98 55 76.5 44.5 457 44.5
1959 6 12 21713 12 100 52 76 44 501 44
1959 6 13 21714 13 93 72 82.5 50.5 551.5 50.5
1959 6 14 21715 14 95 66 80.5 48.5 600 48.5
1959 6 15 21716 15 99 61 80 48 648 48
1959 6 16 21717 16 99 62 80.5 48.5 696.5 48.5
1959 6 17 21718 17 102 58 80 48 744.5 48
1959 6 18 21719 18 98 59 78.5 46.5 791 46.5
1959 6 19 21720 19 92 70 81 49 840 49
1959 6 20 21721 20 97 66 81.5 49.5 889.5 49.5
1959 6 21 21722 21 96 62 79 47 936.5 47
1959 6 22 21723 22 99 63 81 49 985.5 49
1959 6 23 21724 23 104 65 84.5 52.5 1038 52.5
1959 6 24 21725 24 102 64 83 51 1089 51
1959 6 25 21726 25 102 62 82 50 1139 50
1959 6 26 21727 26 91 66 78.5 46.5 1185.5 46.5
1959 6 27 21728 27 87 57 72 40 1225.5 40
1959 6 28 21729 28 93 55 74 42 1267.5 42
1959 6 29 21730 29 92 64 78 46 1313.5 46
1959 6 30 21731 30 86 53 69.5 37.5 1351 37.5
1959 7 1 21732 31 93 51 72 40 1391 40
1959 7 2 21733 32 88 66 77 45 1436 45
1959 7 3 21734 33 98 60 79 47 1483 47
1959 7 4 21735 34 99 63 81 49 1532 49
1959 7 5 21736 35 99 60 79.5 47.5 1579.5 47.5
1959 7 6 21737 36 96 67 81.5 49.5 1629 49.5
1959 7 7 21738 37 100 72 86 54 1683 54
1959 7 8 21739 38 93 56 74.5 42.5 1725.5 42.5
1959 7 9 21740 39 100 52 76 44 1769.5 44
1959 7 10 21741 40 100 56 78 46 1815.5 46
1959 7 11 21742 41 102 56 79 47 1862.5 47
1959 7 12 21743 42 103 62 82.5 50.5 1913 50.5
1959 7 13 21744 43 101 64 82.5 50.5 1963.5 50.5
1959 7 14 21745 44 99 67 83 51 2014.5 51
1959 7 15 21746 45 99 66 82.5 50.5 2065 50.5
1959 7 16 21747 46 101 70 85.5 53.5 2118.5 53.5
1959 7 17 21748 47 103 62 82.5 50.5 2169 50.5
1959 7 18 21749 48 103 63 83 51 2220 51
1959 7 19 21750 49 101 63 82 50 2270 50
1959 7 20 21751 50 96 65 80.5 48.5 2318.5 48.5
1959 7 21 21752 51 102 61 81.5 49.5 2368 49.5
1959 7 22 21753 52 103 67 85 53 2421 53
1959 7 23 21754 53 104 65 84.5 52.5 2473.5 52.5
1959 7 24 21755 54 102 67 84.5 52.5 2526 52.5
1959 7 25 21756 55 102 69 85.5 53.5 2579.5 53.5
1959 7 26 21757 56 101 68 84.5 52.5 2632 52.5
1959 7 27 21758 57 102 67 84.5 52.5 2684.5 52.5
1959 7 28 21759 58 105 69 87 55 2739.5 55
1959 7 29 21760 59 105 71 88 56 2795.5 56
1959 7 30 21761 60 95 73 84 52 2847.5 52
1959 7 31 21762 61 90 65 77.5 45.5 2893 45.5
1959 8 1 21763 62 98 65 81.5 49.5 2942.5 49.5
1959 8 2 21764 63 92 63 77.5 45.5 2988 45.5
1959 8 3 21765 64 96 64 80 48 3036 48
1959 8 4 21766 65 90 68 79 47 3083 47
1959 8 5 21767 66 93 63 78 46 3129 46
1959 8 6 21768 67 96 62 79 47 3176 47
1959 8 7 21769 68 96 59 77.5 45.5 3221.5 45.5
1959 8 8 21770 69 95 64 79.5 47.5 3269 47.5
1959 8 9 21771 70 97 62 79.5 47.5 3316.5 47.5
1959 8 10 21772 71 101 61 81 49 3365.5 49
1959 8 11 21773 72 103 61 82 50 3415.5 50
1959 8 12 21774 73 93 68 80.5 48.5 3464 48.5
1959 8 13 21775 74 87 59 73 41 3505 41
1959 8 14 21776 75 91 60 75.5 43.5 3548.5 43.5
1959 8 15 21777 76 93 56 74.5 42.5 3591 42.5
1959 8 16 21778 77 99 56 77.5 45.5 3636.5 45.5
1959 8 17 21779 78 101 63 82 50 3686.5 50
1959 8 18 21780 79 87 70 78.5 46.5 3733 46.5
1959 8 19 21781 80 82 63 72.5 40.5 3773.5 40.5
1959 8 20 21782 81 89 56 72.5 40.5 3814 40.5
1959 8 21 21783 82 90 62 76 44 3858 44
1959 8 22 21784 83 92 59 75.5 43.5 3901.5 43.5
1959 8 23 21785 84 89 56 72.5 40.5 3942 40.5
1959 8 24 21786 85 88 65 76.5 44.5 3986.5 44.5
1959 8 25 21787 86 85 60 72.5 40.5 4027 40.5
1959 8 26 21788 87 93 56 74.5 42.5 4069.5 42.5
1959 8 27 21789 88 95 56 75.5 43.5 4113 43.5
1959 8 28 21790 89 99 60 79.5 47.5 4160.5 47.5
1959 8 29 21791 90 98 60 79 47 4207.5 47
1959 8 30 21792 91 97 60 78.5 46.5 4254 46.5
1959 8 31 21793 92 100 50 75 43 4297 43
1959 9 1 21794 93 91 50 70.5 38.5 4335.5 38.5
1959 9 2 21795 94 93 50 71.5 39.5 4375 39.5
1959 9 3 21796 95 95 50 72.5 40.5 4415.5 40.5
1959 9 4 21797 96 98 57 77.5 45.5 4461 45.5
1959 9 5 21798 97 97 56 76.5 44.5 4505.5 44.5
1959 9 6 21799 98 97 54 75.5 43.5 4549 43.5
1959 9 7 21800 99 98 52 75 43 4592 43
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1959 9 8 21801 100 97 56 76.5 44.5 4636.5 44.5
1959 9 9 21802 101 97 54 75.5 43.5 4680 43.5
1959 9 10 21803 102 94 52 73 41 4721 41
1959 9 11 21804 103 93 61 77 45 4766 45
1959 9 12 21805 104 94 60 77 45 4811 45
1959 9 13 21806 105 91 63 77 45 4856 45
1959 9 14 21807 106 81 56 68.5 36.5 4892.5 36.5
1959 9 15 21808 107 76 58 67 35 4927.5 35
1959 9 16 21809 108 79 49 64 32 4959.5 32
1959 9 17 21810 109 68 50 59 27 4986.5 27
1959 9 18 21811 110 73 45 59 27 5013.5 27
1959 9 19 21812 111 78 56 67 35 5048.5 35
1959 9 20 21813 112 82 53 67.5 35.5 5084 35.5
1959 9 21 21814 113 80 59 69.5 37.5 5121.5 37.5
1959 9 22 21815 114 79 46 62.5 30.5 5152 30.5
1959 9 23 21816 115 75 46 60.5 28.5 5180.5 28.5
1959 9 24 21817 116 69 41 55 23 5203.5 23
1959 9 25 21818 117 73 44 58.5 26.5 5230 26.5
1959 9 26 21819 118 83 41 62 30 5260 30
1959 9 27 21820 119 75 51 63 31 5291 31
1959 9 28 21821 120 62 37 49.5 17.5 5308.5 17.5
1959 9 29 21822 121 62 43 52.5 20.5 5329 20.5
1959 9 30 21823 122 51 37 44 12 5341 12
1959 10 1 21824 123 51 36 43.5 11.5 5352.5 11.5
1959 10 2 21825 124 57 41 49 17 5369.5 17
1959 10 3 21826 125 65 31 48 16 5385.5 16
1959 10 4 21827 126 71 32 51.5 19.5 5405 19.5
1959 10 5 21828 127 75 36 55.5 23.5 5428.5 23.5
1959 10 6 21829 128 75 46 60.5 28.5 5457 28.5
1959 10 7 21830 129 66 44 55 23 5480 23
1959 10 8 21831 130 62 32 47 15 5495 15
1959 10 9 21832 131 77 41 59 27 5522 27
1959 10 10 21833 132 78 45 61.5 29.5 5551.5 29.5
1959 10 11 21834 133 78 41 59.5 27.5 5579 27.5
1959 10 12 21835 134 78 41 59.5 27.5 5606.5 27.5
1959 10 13 21836 135 71 40 55.5 23.5 5630 23.5
1959 10 14 21837 136 76 33 54.5 22.5 5652.5 22.5
1959 10 15 21838 137 78 33 55.5 23.5 5676 23.5
1959 10 16 21839 138 77 35 56 24 5700 24
1959 10 17 21840 139 71 39 55 23 5723 23
1959 10 18 21841 140 72 30 51 19 5742 19
1959 10 19 21842 141 75 30 52.5 20.5 5762.5 20.5
1959 10 20 21843 142 73 32 52.5 20.5 5783 20.5
1959 10 21 21844 143 69 32 50.5 18.5 5801.5 18.5
1959 10 22 21845 144 75 33 54 22 5823.5 22
1959 10 23 21846 145 80 43 61.5 29.5 5853 29.5
1959 10 24 21847 146 79 39 59 27 5880 27
1959 10 25 21848 147 83 38 60.5 28.5 5908.5 28.5
1959 10 26 21849 148 73 41 57 25 5933.5 25
1959 10 27 21850 149 69 37 53 21 5954.5 21
1959 10 28 21851 150 55 39 47 15 5969.5 15
1959 10 29 21852 151 56 25 40.5 8.5 5978 8.5
1959 10 30 21853 152 49 42 45.5 13.5 5991.5 13.5
1959 10 31 21854 153 57 40 48.5 16.5 6008 16.5
1959 11 1 21855 154 59 41 50 18 6026 18
1959 11 2 21856 155 55 34 44.5 12.5 6038.5 12.5
1959 11 3 21857 156 52 38 45 13 6051.5 13
1959 11 4 21858 157 53 31 42 10 6061.5 10
1959 11 5 21859 158 46 24 35 3 6064.5 3
1959 11 6 21860 159 46 24 35 3 6067.5 3
1959 11 7 21861 160 51 24 37.5 5.5 6073 5.5
1959 11 8 21862 161 54 24 39 7 6080 7
1959 11 9 21863 162 57 24 40.5 8.5 6088.5 8.5
1959 11 10 21864 163 58 25 41.5 9.5 6098 9.5
1959 11 11 21865 164 62 25 43.5 11.5 6109.5 11.5
1959 11 12 21866 165 66 26 46 14 6123.5 14
1959 11 13 21867 166 55 26 40.5 8.5 6132 8.5
1959 11 14 21868 167 48 18 33 1 6133 1
1959 11 15 21869 168 55 21 38 6 6139 6
1959 11 16 21870 169 60 24 42 10 6149 10
1959 11 17 21871 170 56 22 39 7 6156 7
1959 11 18 21872 171 51 26 38.5 6.5 6162.5 6.5
1959 11 19 21873 172 52 25 38.5 6.5 6169 6.5
1959 11 20 21874 173 57 20 38.5 6.5 6175.5 6.5
1959 11 21 21875 174 57 22 39.5 7.5 6183 7.5
1959 11 22 21876 175 53 25 39 7 6190 7
1959 11 23 21877 176 59 26 42.5 10.5 6200.5 10.5
1959 11 24 21878 177 62 28 45 13 6213.5 13
1959 11 25 21879 178 61 23 42 10 6223.5 10
1959 11 26 21880 179 46 19 32.5 0.5 6224 0.5
1959 11 27 21881 180 46 14 30 -2 6222 -2
1959 11 28 21882 181 47 15 31 -1 6221 -1
1959 11 29 21883 182 48 14 31 -1 6220 -1
1959 11 30 21884 183 51 16 33.5 1.5 6221.5 1.5
1959 12 1 21885 184 53 18 35.5 3.5 6225 3.5
1959 12 2 21886 185 53 16 34.5 2.5 6227.5 2.5
1959 12 3 21887 186 50 14 32 0 6227.5 0
1959 12 4 21888 187 48 18 33 1 6228.5 1
1959 12 5 21889 188 42 10 26 -6 6222.5 -6
1959 12 6 21890 189 43 12 27.5 -4.5 6218 -4.5
1959 12 7 21891 190 45 12 28.5 -3.5 6214.5 -3.5
1959 12 8 21892 191 42 14 28 -4 6210.5 -4
1959 12 9 21893 192 47 15 31 -1 6209.5 -1
1959 12 10 21894 193 37 28 32.5 0.5 6210 0.5
1959 12 11 21895 194 39 27 33 1 6211 1
1959 12 12 21896 195 32 29 30.5 -1.5 6209.5 -1.5
1959 12 13 21897 196 37 27 32 0 6209.5 0
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1959 12 14 21898 197 48 27 37.5 5.5 6215 5.5
1959 12 15 21899 198 48 21 34.5 2.5 6217.5 2.5
1959 12 16 21900 199 51 21 36 4 6221.5 4
1959 12 17 21901 200 45 17 31 -1 6220.5 -1
1959 12 18 21902 201 45 20 32.5 0.5 6221 0.5
1959 12 19 21903 202 51 25 38 6 6227 6
1959 12 20 21904 203 46 19 32.5 0.5 6227.5 0.5
1959 12 21 21905 204 37 29 33 1 6228.5 1
1959 12 22 21906 205 36 31 33.5 1.5 6230 1.5
1959 12 23 21907 206 38 32 35 3 6233 3
1959 12 24 21908 207 36 33 34.5 2.5 6235.5 2.5
1959 12 25 21909 208 46 32 39 7 6242.5 7
1959 12 26 21910 209 40 32 36 4 6246.5 4
1959 12 27 21911 210 42 23 32.5 0.5 6247 0.5
1959 12 28 21912 211 36 17 26.5 -5.5 6241.5 -5.5
1959 12 29 21913 212 37 16 26.5 -5.5 6236 -5.5
1959 12 30 21914 213 35 16 25.5 -6.5 6229.5 -6.5
1959 12 31 21915 214 35 16 25.5 -6.5 6223 -6.5
1960 1 1 21916 215 27 0 13.5 -18.5 6204.5 -18.5
1960 1 2 21917 216 24 -4 10 -22 6182.5 -22
1960 1 3 21918 217 25 -2 11.5 -20.5 6162 -20.5
1960 1 4 21919 218 26 -10 8 -24 6138 -24
1960 1 5 21920 219 25 -8 8.5 -23.5 6114.5 -23.5
1960 1 6 21921 220 28 -3 12.5 -19.5 6095 -19.5
1960 1 7 21922 221 31 4 17.5 -14.5 6080.5 -14.5
1960 1 8 21923 222 34 1 17.5 -14.5 6066 -14.5
1960 1 9 21924 223 41 18 29.5 -2.5 6063.5 -2.5
1960 1 10 21925 224 40 19 29.5 -2.5 6061 -2.5
1960 1 11 21926 225 47 26 36.5 4.5 6065.5 4.5
1960 1 12 21927 226 45 30 37.5 5.5 6071 5.5
1960 1 13 21928 227 39 31 35 3 6074 3
1960 1 14 21929 228 37 27 32 0 6074 0
1960 1 15 21930 229 36 20 28 -4 6070 -4
1960 1 16 21931 230 30 16 23 -9 6061 -9
1960 1 17 21932 231 28 7 17.5 -14.5 6046.5 -14.5
1960 1 18 21933 232 26 7 16.5 -15.5 6031 -15.5
1960 1 19 21934 233 25 13 19 -13 6018 -13
1960 1 20 21935 234 33 5 19 -13 6005 -13
1960 1 21 21936 235 27 9 18 -14 5991 -14
1960 1 22 21937 236 30 9 19.5 -12.5 5978.5 -12.5
1960 1 23 21938 237 36 11 23.5 -8.5 5970 -8.5
1960 1 24 21939 238 35 11 23 -9 5961 -9
1960 1 25 21940 239 35 22 28.5 -3.5 5957.5 -3.5
1960 1 26 21941 240 40 20 30 -2 5955.5 -2
1960 1 27 21942 241 46 24 35 3 5958.5 3
1960 1 28 21943 242 48 22 35 3 5961.5 3
1960 1 29 21944 243 41 22 31.5 -0.5 5961 -0.5
1960 1 30 21945 244 40 22 31 -1 5960 -1
1960 1 31 21946 245 44 20 32 0 5960 0
1960 2 1 21947 246 40 22 31 -1 5959 -1
1960 2 2 21948 247 43 33 38 6 5965 6
1960 2 3 21949 248 45 27 36 4 5969 4
1960 2 4 21950 249 42 20 31 -1 5968 -1
1960 2 5 21951 250 37 20 28.5 -3.5 5964.5 -3.5
1960 2 6 21952 251 48 22 35 3 5967.5 3
1960 2 7 21953 252 40 21 30.5 -1.5 5966 -1.5
1960 2 8 21954 253 55 25 40 8 5974 8
1960 2 9 21955 254 53 34 43.5 11.5 5985.5 11.5
1960 2 10 21956 255 50 29 39.5 7.5 5993 7.5
1960 2 11 21957 256 46 26 36 4 5997 4
1960 2 12 21958 257 46 21 33.5 1.5 5998.5 1.5
1960 2 13 21959 258 39 27 33 1 5999.5 1
1960 2 14 21960 259 43 25 34 2 6001.5 2
1960 2 15 21961 260 45 19 32 0 6001.5 0
1960 2 16 21962 261 41 19 30 -2 5999.5 -2
1960 2 17 21963 262 40 15 27.5 -4.5 5995 -4.5
1960 2 18 21964 263 38 17 27.5 -4.5 5990.5 -4.5
1960 2 19 21965 264 34 27 30.5 -1.5 5989 -1.5
1960 2 20 21966 265 45 23 34 2 5991 2
1960 2 21 21967 266 47 21 34 2 5993 2
1960 2 22 21968 267 39 23 31 -1 5992 -1
1960 2 23 21969 268 31 19 25 -7 5985 -7
1960 2 24 21970 269 36 13 24.5 -7.5 5977.5 -7.5
1960 2 25 21971 270 41 19 30 -2 5975.5 -2
1960 2 26 21972 271 43 22 32.5 0.5 5976 0.5
1960 2 27 21973 272 42 7 24.5 -7.5 5968.5 -7.5
1960 2 28 21974 273 44 19 31.5 -0.5 5968 -0.5
1960 2 29 21975 274 31 21 26 -6 5962 -6
1960 3 1 21976 275 36 25 30.5 -1.5 5960.5 -1.5
1960 3 2 21977 276 41 7 24 -8 5952.5 -8
1960 3 3 21978 277 41 19 30 -2 5950.5 -2
1960 3 4 21979 278 50 23 36.5 4.5 5955 4.5
1960 3 5 21980 279 52 27 39.5 7.5 5962.5 7.5
1960 3 6 21981 280 59 29 44 12 5974.5 12
1960 3 7 21982 281 60 31 45.5 13.5 5988 13.5
1960 3 8 21983 282 65 33 49 17 6005 17
1960 3 9 21984 283 61 30 45.5 13.5 6018.5 13.5
1960 3 10 21985 284 58 34 46 14 6032.5 14
1960 3 11 21986 285 58 23 40.5 8.5 6041 8.5
1960 3 12 21987 286 66 35 50.5 18.5 6059.5 18.5
1960 3 13 21988 287 63 40 51.5 19.5 6079 19.5
1960 3 14 21989 288 46 31 38.5 6.5 6085.5 6.5
1960 3 15 21990 289 49 26 37.5 5.5 6091 5.5
1960 3 16 21991 290 48 30 39 7 6098 7
1960 3 17 21992 291 56 21 38.5 6.5 6104.5 6.5
1960 3 18 21993 292 62 25 43.5 11.5 6116 11.5
1960 3 19 21994 293 69 28 48.5 16.5 6132.5 16.5
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1960 3 20 21995 294 70 31 50.5 18.5 6151 18.5
1960 3 21 21996 295 74 36 55 23 6174 23
1960 3 22 21997 296 75 33 54 22 6196 22
1960 3 23 21998 297 75 35 55 23 6219 23
1960 3 24 21999 298 73 41 57 25 6244 25
1960 3 25 22000 299 74 33 53.5 21.5 6265.5 21.5
1960 3 26 22001 300 76 34 55 23 6288.5 23
1960 3 27 22002 301 72 40 56 24 6312.5 24
1960 3 28 22003 302 61 43 52 20 6332.5 20
1960 3 29 22004 303 62 39 50.5 18.5 6351 18.5
1960 3 30 22005 304 71 30 50.5 18.5 6369.5 18.5
1960 3 31 22006 305 57 42 49.5 17.5 6387 17.5
1960 4 1 22007 306 57 36 46.5 14.5 6401.5 14.5
1960 4 2 22008 307 61 33 47 15 6416.5 15
1960 4 3 22009 308 71 32 51.5 19.5 6436 19.5
1960 4 4 22010 309 76 33 54.5 22.5 6458.5 22.5
1960 4 5 22011 310 80 34 57 25 6483.5 25
1960 4 6 22012 311 84 39 61.5 29.5 6513 29.5
1960 4 7 22013 312 82 43 62.5 30.5 6543.5 30.5
1960 4 8 22014 313 75 39 57 25 6568.5 25
1960 4 9 22015 314 81 41 61 29 6597.5 29
1960 4 10 22016 315 86 52 69 37 6634.5 37
1960 4 11 22017 316 73 39 56 24 6658.5 24
1960 4 12 22018 317 62 46 54 22 6680.5 22
1960 4 13 22019 318 69 30 49.5 17.5 6698 17.5
1960 4 14 22020 319 76 33 54.5 22.5 6720.5 22.5
1960 4 15 22021 320 74 40 57 25 6745.5 25
1960 4 16 22022 321 53 36 44.5 12.5 6758 12.5
1960 4 17 22023 322 61 25 43 11 6769 11
1960 4 18 22024 323 80 29 54.5 22.5 6791.5 22.5
1960 4 19 22025 324 75 48 61.5 29.5 6821 29.5
1960 4 20 22026 325 78 37 57.5 25.5 6846.5 25.5
1960 4 21 22027 326 84 42 63 31 6877.5 31
1960 4 22 22028 327 79 62 70.5 38.5 6916 38.5
1960 4 23 22029 328 64 38 51 19 6935 19
1960 4 24 22030 329 54 30 42 10 6945 10
1960 4 25 22031 330 59 23 41 9 6954 9
1960 4 26 22032 331 64 33 48.5 16.5 6970.5 16.5
1960 4 27 22033 332 62 45 53.5 21.5 6992 21.5
1960 4 28 22034 333 61 42 51.5 19.5 7011.5 19.5
1960 4 29 22035 334 56 40 48 16 7027.5 16
1960 4 30 22036 335 62 40 51 19 7046.5 19
1960 5 1 22037 336 71 35 53 21 7067.5 21
1960 5 2 22038 337 74 39 56.5 24.5 7092 24.5
1960 5 3 22039 338 71 44 57.5 25.5 7117.5 25.5
1960 5 4 22040 339 60 43 51.5 19.5 7137 19.5
1960 5 5 22041 340 68 43 55.5 23.5 7160.5 23.5
1960 5 6 22042 341 72 42 57 25 7185.5 25
1960 5 7 22043 342 82 43 62.5 30.5 7216 30.5
1960 5 8 22044 343 83 53 68 36 7252 36
1960 5 9 22045 344 87 50 68.5 36.5 7288.5 36.5
1960 5 10 22046 345 90 50 70 38 7326.5 38
1960 5 11 22047 346 94 50 72 40 7366.5 40
1960 5 12 22048 347 96 51 73.5 41.5 7408 41.5
1960 5 13 22049 348 91 61 76 44 7452 44
1960 5 14 22050 349 84 46 65 33 7485 33
1960 5 15 22051 350 78 57 67.5 35.5 7520.5 35.5
1960 5 16 22052 351 81 54 67.5 35.5 7556 35.5
1960 5 17 22053 352 81 55 68 36 7592 36
1960 5 18 22054 353 68 42 55 23 7615 23
1960 5 19 22055 354 65 40 52.5 20.5 7635.5 20.5
1960 5 20 22056 355 75 34 54.5 22.5 7658 22.5
1960 5 21 22057 356 84 53 68.5 36.5 7694.5 36.5
1960 5 22 22058 357 85 62 73.5 41.5 7736 41.5
1960 5 23 22059 358 76 56 66 34 7770 34
1960 5 24 22060 359 74 41 57.5 25.5 7795.5 25.5
1960 5 25 22061 360 79 40 59.5 27.5 7823 27.5
1960 5 26 22062 361 81 44 62.5 30.5 7853.5 30.5
1960 5 27 22063 362 83 48 65.5 33.5 7887 33.5
1960 5 28 22064 363 80 45 62.5 30.5 7917.5 30.5
1960 5 29 22065 364 89 45 67 35 7952.5 35 1960
1960 5 30 22066 365 84 56 70 38 7990.5 38 Avg (n ) % values
1960 5 31 22067 366 90 51 70.5 38.5 8029 38.5 53.9 366 100.0
1960 6 1 22068 1 93 51 72 40 40 40
1960 6 2 22069 2 93 55 74 42 82 42
1960 6 3 22070 3 97 55 76 44 126 44
1960 6 4 22071 4 95 58 76.5 44.5 170.5 44.5
1960 6 5 22072 5 93 55 74 42 212.5 42
1960 6 6 22073 6 90 62 76 44 256.5 44
1960 6 7 22074 7 84 60 72 40 296.5 40
1960 6 8 22075 8 89 51 70 38 334.5 38
1960 6 9 22076 9 89 54 71.5 39.5 374 39.5
1960 6 10 22077 10 84 54 69 37 411 37
1960 6 11 22078 11 89 52 70.5 38.5 449.5 38.5
1960 6 12 22079 12 93 53 73 41 490.5 41
1960 6 13 22080 13 97 55 76 44 534.5 44
1960 6 14 22081 14 93 56 74.5 42.5 577 42.5
1960 6 15 22082 15 95 64 79.5 47.5 624.5 47.5
1960 6 16 22083 16 95 61 78 46 670.5 46
1960 6 17 22084 17 99 63 81 49 719.5 49
1960 6 18 22085 18 100 58 79 47 766.5 47
1960 6 19 22086 19 100 64 82 50 816.5 50
1960 6 20 22087 20 101 56 78.5 46.5 863 46.5
1960 6 21 22088 21 90 53 71.5 39.5 902.5 39.5
1960 6 22 22089 22 100 49 74.5 42.5 945 42.5
1960 6 23 22090 23 98 55 76.5 44.5 989.5 44.5
1960 6 24 22091 24 93 57 75 43 1032.5 43
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1960 6 25 22092 25 98 54 76 44 1076.5 44
1960 6 26 22093 26 98 61 79.5 47.5 1124 47.5
1960 6 27 22094 27 99 55 77 45 1169 45
1960 6 28 22095 28 101 53 77 45 1214 45
1960 6 29 22096 29 102 56 79 47 1261 47
1960 6 30 22097 30 99 55 77 45 1306 45
1960 7 1 22098 31 104 55 79.5 47.5 1353.5 47.5
1960 7 2 22099 32 98 70 84 52 1405.5 52
1960 7 3 22100 33 98 62 80 48 1453.5 48
1960 7 4 22101 34 96 62 79 47 1500.5 47
1960 7 5 22102 35 92 62 77 45 1545.5 45
1960 7 6 22103 36 90 64 77 45 1590.5 45
1960 7 7 22104 37 90 57 73.5 41.5 1632 41.5
1960 7 8 22105 38 94 58 76 44 1676 44
1960 7 9 22106 39 101 58 79.5 47.5 1723.5 47.5
1960 7 10 22107 40 91 68 79.5 47.5 1771 47.5
1960 7 11 22108 41 95 59 77 45 1816 45
1960 7 12 22109 42 98 56 77 45 1861 45
1960 7 13 22110 43 101 64 82.5 50.5 1911.5 50.5
1960 7 14 22111 44 102 64 83 51 1962.5 51
1960 7 15 22112 45 104 60 82 50 2012.5 50
1960 7 16 22113 46 105 58 81.5 49.5 2062 49.5
1960 7 17 22114 47 100 65 82.5 50.5 2112.5 50.5
1960 7 18 22115 48 101 60 80.5 48.5 2161 48.5
1960 7 19 22116 49 101 66 83.5 51.5 2212.5 51.5
1960 7 20 22117 50 102 65 83.5 51.5 2264 51.5
1960 7 21 22118 51 102 67 84.5 52.5 2316.5 52.5
1960 7 22 22119 52 102 64 83 51 2367.5 51
1960 7 23 22120 53 98 74 86 54 2421.5 54
1960 7 24 22121 54 100 62 81 49 2470.5 49
1960 7 25 22122 55 103 62 82.5 50.5 2521 50.5
1960 7 26 22123 56 105 62 83.5 51.5 2572.5 51.5
1960 7 27 22124 57 106 70 88 56 2628.5 56
1960 7 28 22125 58 106 68 87 55 2683.5 55
1960 7 29 22126 59 104 66 85 53 2736.5 53
1960 7 30 22127 60 101 70 85.5 53.5 2790 53.5
1960 7 31 22128 61 91 69 80 48 2838 48
1960 8 1 22129 62 102 60 81 49 2887 49
1960 8 2 22130 63 101 61 81 49 2936 49
1960 8 3 22131 64 105 60 82.5 50.5 2986.5 50.5
1960 8 4 22132 65 104 62 83 51 3037.5 51
1960 8 5 22133 66 103 64 83.5 51.5 3089 51.5
1960 8 6 22134 67 104 63 83.5 51.5 3140.5 51.5
1960 8 7 22135 68 103 58 80.5 48.5 3189 48.5
1960 8 8 22136 69 103 57 80 48 3237 48
1960 8 9 22137 70 95 67 81 49 3286 49
1960 8 10 22138 71 100 66 83 51 3337 51
1960 8 11 22139 72 101 66 83.5 51.5 3388.5 51.5
1960 8 12 22140 73 105 60 82.5 50.5 3439 50.5
1960 8 13 22141 74 101 66 83.5 51.5 3490.5 51.5
1960 8 14 22142 75 102 66 84 52 3542.5 52
1960 8 15 22143 76 99 79 89 57 3599.5 57
1960 8 16 22144 77 91 58 74.5 42.5 3642 42.5
1960 8 17 22145 78 87 45 66 34 3676 34
1960 8 18 22146 79 92 51 71.5 39.5 3715.5 39.5
1960 8 19 22147 80 101 54 77.5 45.5 3761 45.5
1960 8 20 22148 81 103 58 80.5 48.5 3809.5 48.5
1960 8 21 22149 82 103 59 81 49 3858.5 49
1960 8 22 22150 83 87 64 75.5 43.5 3902 43.5
1960 8 23 22151 84 80 53 66.5 34.5 3936.5 34.5
1960 8 24 22152 85 88 50 69 37 3973.5 37
1960 8 25 22153 86 88 51 69.5 37.5 4011 37.5
1960 8 26 22154 87 92 55 73.5 41.5 4052.5 41.5
1960 8 27 22155 88 93 70 81.5 49.5 4102 49.5
1960 8 28 22156 89 92 55 73.5 41.5 4143.5 41.5
1960 8 29 22157 90 96 52 74 42 4185.5 42
1960 8 30 22158 91 99 56 77.5 45.5 4231 45.5
1960 8 31 22159 92 91 68 79.5 47.5 4278.5 47.5
1960 9 1 22160 93 87 64 75.5 43.5 4322 43.5
1960 9 2 22161 94 87 63 75 43 4365 43
1960 9 3 22162 95 95 65 80 48 4413 48
1960 9 4 22163 96 96 63 79.5 47.5 4460.5 47.5
1960 9 5 22164 97 93 63 78 46 4506.5 46
1960 9 6 22165 98 86 62 74 42 4548.5 42
1960 9 7 22166 99 87 57 72 40 4588.5 40
1960 9 8 22167 100 94 58 76 44 4632.5 44
1960 9 9 22168 101 90 56 73 41 4673.5 41
1960 9 10 22169 102 91 53 72 40 4713.5 40
1960 9 11 22170 103 92 55 73.5 41.5 4755 41.5
1960 9 12 22171 104 94 57 75.5 43.5 4798.5 43.5
1960 9 13 22172 105 86 61 73.5 41.5 4840 41.5
1960 9 14 22173 106 88 57 72.5 40.5 4880.5 40.5
1960 9 15 22174 107 86 56 71 39 4919.5 39
1960 9 16 22175 108 80 59 69.5 37.5 4957 37.5
1960 9 17 22176 109 75 54 64.5 32.5 4989.5 32.5
1960 9 18 22177 110 81 49 65 33 5022.5 33
1960 9 19 22178 111 86 49 67.5 35.5 5058 35.5
1960 9 20 22179 112 90 51 70.5 38.5 5096.5 38.5
1960 9 21 22180 113 88 57 72.5 40.5 5137 40.5
1960 9 22 22181 114 77 55 66 34 5171 34
1960 9 23 22182 115 80 45 62.5 30.5 5201.5 30.5
1960 9 24 22183 116 84 44 64 32 5233.5 32
1960 9 25 22184 117 86 47 66.5 34.5 5268 34.5
1960 9 26 22185 118 90 48 69 37 5305 37
1960 9 27 22186 119 91 50 70.5 38.5 5343.5 38.5
1960 9 28 22187 120 90 53 71.5 39.5 5383 39.5
1960 9 29 22188 121 88 48 68 36 5419 36
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1960 9 30 22189 122 85 46 65.5 33.5 5452.5 33.5
1960 10 1 22190 123 83 51 67 35 5487.5 35
1960 10 2 22191 124 82 48 65 33 5520.5 33
1960 10 3 22192 125 82 43 62.5 30.5 5551 30.5
1960 10 4 22193 126 82 43 62.5 30.5 5581.5 30.5
1960 10 5 22194 127 82 42 62 30 5611.5 30
1960 10 6 22195 128 85 46 65.5 33.5 5645 33.5
1960 10 7 22196 129 85 46 65.5 33.5 5678.5 33.5
1960 10 8 22197 130 75 53 64 32 5710.5 32
1960 10 9 22198 131 57 47 52 20 5730.5 20
1960 10 10 22199 132 60 46 53 21 5751.5 21
1960 10 11 22200 133 61 43 52 20 5771.5 20
1960 10 12 22201 134 61 38 49.5 17.5 5789 17.5
1960 10 13 22202 135 64 41 52.5 20.5 5809.5 20.5
1960 10 14 22203 136 52 45 48.5 16.5 5826 16.5
1960 10 15 22204 137 52 42 47 15 5841 15
1960 10 16 22205 138 60 40 50 18 5859 18
1960 10 17 22206 139 56 45 50.5 18.5 5877.5 18.5
1960 10 18 22207 140 63 47 55 23 5900.5 23
1960 10 19 22208 141 62 39 50.5 18.5 5919 18.5
1960 10 20 22209 142 59 40 49.5 17.5 5936.5 17.5
1960 10 21 22210 143 62 38 50 18 5954.5 18
1960 10 22 22211 144 67 39 53 21 5975.5 21
1960 10 23 22212 145 70 41 55.5 23.5 5999 23.5
1960 10 24 22213 146 72 46 59 27 6026 27
1960 10 25 22214 147 72 38 55 23 6049 23
1960 10 26 22215 148 72 37 54.5 22.5 6071.5 22.5
1960 10 27 22216 149 69 39 54 22 6093.5 22
1960 10 28 22217 150 63 40 51.5 19.5 6113 19.5
1960 10 29 22218 151 64 33 48.5 16.5 6129.5 16.5
1960 10 30 22219 152 51 29 40 8 6137.5 8
1960 10 31 22220 153 57 25 41 9 6146.5 9
1960 11 1 22221 154 70 28 49 17 6163.5 17
1960 11 2 22222 155 68 35 51.5 19.5 6183 19.5
1960 11 3 22223 156 65 44 54.5 22.5 6205.5 22.5
1960 11 4 22224 157 65 45 55 23 6228.5 23
1960 11 5 22225 158 61 41 51 19 6247.5 19
1960 11 6 22226 159 59 45 52 20 6267.5 20
1960 11 7 22227 160 58 40 49 17 6284.5 17
1960 11 8 22228 161 55 36 45.5 13.5 6298 13.5
1960 11 9 22229 162 48 28 38 6 6304 6
1960 11 10 22230 163 51 26 38.5 6.5 6310.5 6.5
1960 11 11 22231 164 54 27 40.5 8.5 6319 8.5
1960 11 12 22232 165 57 32 44.5 12.5 6331.5 12.5
1960 11 13 22233 166 59 35 47 15 6346.5 15
1960 11 14 22234 167 57 40 48.5 16.5 6363 16.5
1960 11 15 22235 168 49 27 38 6 6369 6
1960 11 16 22236 169 52 21 36.5 4.5 6373.5 4.5
1960 11 17 22237 170 53 22 37.5 5.5 6379 5.5
1960 11 18 22238 171 52 21 36.5 4.5 6383.5 4.5
1960 11 19 22239 172 54 31 42.5 10.5 6394 10.5
1960 11 20 22240 173 50 20 35 3 6397 3
1960 11 21 22241 174 53 21 37 5 6402 5
1960 11 22 22242 175 54 21 37.5 5.5 6407.5 5.5
1960 11 23 22243 176 54 25 39.5 7.5 6415 7.5
1960 11 24 22244 177 55 25 40 8 6423 8
1960 11 25 22245 178 48 22 35 3 6426 3
1960 11 26 22246 179 62 21 41.5 9.5 6435.5 9.5
1960 11 27 22247 180 50 36 43 11 6446.5 11
1960 11 28 22248 181 46 22 34 2 6448.5 2
1960 11 29 22249 182 45 18 31.5 -0.5 6448 -0.5
1960 11 30 22250 183 47 23 35 3 6451 3
1960 12 1 22251 184 50 19 34.5 2.5 6453.5 2.5
1960 12 2 22252 185 45 18 31.5 -0.5 6453 -0.5
1960 12 3 22253 186 42 25 33.5 1.5 6454.5 1.5
1960 12 4 22254 187 47 31 39 7 6461.5 7
1960 12 5 22255 188 32 23 27.5 -4.5 6457 -4.5
1960 12 6 22256 189 32 20 26 -6 6451 -6
1960 12 7 22257 190 40 24 32 0 6451 0
1960 12 8 22258 191 39 22 30.5 -1.5 6449.5 -1.5
1960 12 9 22259 192 47 25 36 4 6453.5 4
1960 12 10 22260 193 43 23 33 1 6454.5 1
1960 12 11 22261 194 42 18 30 -2 6452.5 -2
1960 12 12 22262 195 45 23 34 2 6454.5 2
1960 12 13 22263 196 46 17 31.5 -0.5 6454 -0.5
1960 12 14 22264 197 45 14 29.5 -2.5 6451.5 -2.5
1960 12 15 22265 198 45 16 30.5 -1.5 6450 -1.5
1960 12 16 22266 199 41 17 29 -3 6447 -3
1960 12 17 22267 200 33 19 26 -6 6441 -6
1960 12 18 22268 201 34 24 29 -3 6438 -3
1960 12 19 22269 202 41 18 29.5 -2.5 6435.5 -2.5
1960 12 20 22270 203 45 15 30 -2 6433.5 -2
1960 12 21 22271 204 45 17 31 -1 6432.5 -1
1960 12 22 22272 205 46 15 30.5 -1.5 6431 -1.5
1960 12 23 22273 206 48 11 29.5 -2.5 6428.5 -2.5
1960 12 24 22274 207 45 14 29.5 -2.5 6426 -2.5
1960 12 25 22275 208 42 14 28 -4 6422 -4
1960 12 26 22276 209 43 16 29.5 -2.5 6419.5 -2.5
1960 12 27 22277 210 44 15 29.5 -2.5 6417 -2.5
1960 12 28 22278 211 40 17 28.5 -3.5 6413.5 -3.5
1960 12 29 22279 212 40 9 24.5 -7.5 6406 -7.5
1960 12 30 22280 213 42 10 26 -6 6400 -6
1960 12 31 22281 214 41 8 24.5 -7.5 6392.5 -7.5
1961 1 1 22282 215 41 11 26 -6 6386.5 -6
1961 1 2 22283 216 38 8 23 -9 6377.5 -9
1961 1 3 22284 217 38 3 20.5 -11.5 6366 -11.5
1961 1 4 22285 218 39 3 21 -11 6355 -11
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1961 1 5 22286 219 39 5 22 -10 6345 -10
1961 1 6 22287 220 40 3 21.5 -10.5 6334.5 -10.5
1961 1 7 22288 221 45 8 26.5 -5.5 6329 -5.5
1961 1 8 22289 222 44 9 26.5 -5.5 6323.5 -5.5
1961 1 9 22290 223 40 8 24 -8 6315.5 -8
1961 1 10 22291 224 48 7 27.5 -4.5 6311 -4.5
1961 1 11 22292 225 48 9 28.5 -3.5 6307.5 -3.5
1961 1 12 22293 226 42 9 25.5 -6.5 6301 -6.5
1961 1 13 22294 227 43 9 26 -6 6295 -6
1961 1 14 22295 228 47 12 29.5 -2.5 6292.5 -2.5
1961 1 15 22296 229 51 14 32.5 0.5 6293 0.5
1961 1 16 22297 230 49 11 30 -2 6291 -2
1961 1 17 22298 231 48 10 29 -3 6288 -3
1961 1 18 22299 232 51 11 31 -1 6287 -1
1961 1 19 22300 233 44 12 28 -4 6283 -4
1961 1 20 22301 234 48 10 29 -3 6280 -3
1961 1 21 22302 235 48 9 28.5 -3.5 6276.5 -3.5
1961 1 22 22303 236 44 8 26 -6 6270.5 -6
1961 1 23 22304 237 45 11 28 -4 6266.5 -4
1961 1 24 22305 238 48 20 34 2 6268.5 2
1961 1 25 22306 239 52 20 36 4 6272.5 4
1961 1 26 22307 240 48 16 32 0 6272.5 0
1961 1 27 22308 241 37 12 24.5 -7.5 6265 -7.5
1961 1 28 22309 242 27 8 17.5 -14.5 6250.5 -14.5
1961 1 29 22310 243 34 7 20.5 -11.5 6239 -11.5
1961 1 30 22311 244 41 24 32.5 0.5 6239.5 0.5
1961 1 31 22312 245 43 19 31 -1 6238.5 -1
1961 2 1 22313 246 51 22 36.5 4.5 6243 4.5
1961 2 2 22314 247 45 19 32 0 6243 0
1961 2 3 22315 248 51 27 39 7 6250 7
1961 2 4 22316 249 47 24 35.5 3.5 6253.5 3.5
1961 2 5 22317 250 46 20 33 1 6254.5 1
1961 2 6 22318 251 47 18 32.5 0.5 6255 0.5
1961 2 7 22319 252 46 19 32.5 0.5 6255.5 0.5
1961 2 8 22320 253 53 30 41.5 9.5 6265 9.5
1961 2 9 22321 254 57 27 42 10 6275 10
1961 2 10 22322 255 55 27 41 9 6284 9
1961 2 11 22323 256 57 29 43 11 6295 11
1961 2 12 22324 257 56 34 45 13 6308 13
1961 2 13 22325 258 52 22 37 5 6313 5
1961 2 14 22326 259 57 22 39.5 7.5 6320.5 7.5
1961 2 15 22327 260 56 22 39 7 6327.5 7
1961 2 16 22328 261 62 34 48 16 6343.5 16
1961 2 17 22329 262 52 30 41 9 6352.5 9
1961 2 18 22330 263 42 26 34 2 6354.5 2
1961 2 19 22331 264 47 17 32 0 6354.5 0
1961 2 20 22332 265 51 21 36 4 6358.5 4
1961 2 21 22333 266 56 21 38.5 6.5 6365 6.5
1961 2 22 22334 267 61 23 42 10 6375 10
1961 2 23 22335 268 45 28 36.5 4.5 6379.5 4.5
1961 2 24 22336 269 51 15 33 1 6380.5 1
1961 2 25 22337 270 51 28 39.5 7.5 6388 7.5
1961 2 26 22338 271 45 32 38.5 6.5 6394.5 6.5
1961 2 27 22339 272 44 17 30.5 -1.5 6393 -1.5
1961 2 28 22340 273 50 18 34 2 6395 2
1961 3 1 22341 274 56 19 37.5 5.5 6400.5 5.5
1961 3 2 22342 275 52 28 40 8 6408.5 8
1961 3 3 22343 276 48 28 38 6 6414.5 6
1961 3 4 22344 277 35 22 28.5 -3.5 6411 -3.5
1961 3 5 22345 278 41 14 27.5 -4.5 6406.5 -4.5
1961 3 6 22346 279 45 33 39 7 6413.5 7
1961 3 7 22347 280 46 27 36.5 4.5 6418 4.5
1961 3 8 22348 281 47 21 34 2 6420 2
1961 3 9 22349 282 53 23 38 6 6426 6
1961 3 10 22350 283 59 27 43 11 6437 11
1961 3 11 22351 284 59 30 44.5 12.5 6449.5 12.5
1961 3 12 22352 285 58 29 43.5 11.5 6461 11.5
1961 3 13 22353 286 65 34 49.5 17.5 6478.5 17.5
1961 3 14 22354 287 68 33 50.5 18.5 6497 18.5
1961 3 15 22355 288 67 38 52.5 20.5 6517.5 20.5
1961 3 16 22356 289 60 41 50.5 18.5 6536 18.5
1961 3 17 22357 290 59 31 45 13 6549 13
1961 3 18 22358 291 49 39 44 12 6561 12
1961 3 19 22359 292 57 31 44 12 6573 12
1961 3 20 22360 293 68 30 49 17 6590 17
1961 3 21 22361 294 61 34 47.5 15.5 6605.5 15.5
1961 3 22 22362 295 67 30 48.5 16.5 6622 16.5
1961 3 23 22363 296 71 33 52 20 6642 20
1961 3 24 22364 297 65 47 56 24 6666 24
1961 3 25 22365 298 52 41 46.5 14.5 6680.5 14.5
1961 3 26 22366 299 57 38 47.5 15.5 6696 15.5
1961 3 27 22367 300 52 38 45 13 6709 13
1961 3 28 22368 301 48 33 40.5 8.5 6717.5 8.5
1961 3 29 22369 302 50 34 42 10 6727.5 10
1961 3 30 22370 303 64 25 44.5 12.5 6740 12.5
1961 3 31 22371 304 67 31 49 17 6757 17
1961 4 1 22372 305 65 42 53.5 21.5 6778.5 21.5
1961 4 2 22373 306 77 38 57.5 25.5 6804 25.5
1961 4 3 22374 307 82 41 61.5 29.5 6833.5 29.5
1961 4 4 22375 308 77 42 59.5 27.5 6861 27.5
1961 4 5 22376 309 61 38 49.5 17.5 6878.5 17.5
1961 4 6 22377 310 68 28 48 16 6894.5 16
1961 4 7 22378 311 56 40 48 16 6910.5 16
1961 4 8 22379 312 55 32 43.5 11.5 6922 11.5
1961 4 9 22380 313 58 34 46 14 6936 14
1961 4 10 22381 314 48 37 42.5 10.5 6946.5 10.5
1961 4 11 22382 315 60 32 46 14 6960.5 14
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1961 4 12 22383 316 67 37 52 20 6980.5 20
1961 4 13 22384 317 60 43 51.5 19.5 7000 19.5
1961 4 14 22385 318 52 35 43.5 11.5 7011.5 11.5
1961 4 15 22386 319 61 24 42.5 10.5 7022 10.5
1961 4 16 22387 320 68 33 50.5 18.5 7040.5 18.5
1961 4 17 22388 321 75 36 55.5 23.5 7064 23.5
1961 4 18 22389 322 78 51 64.5 32.5 7096.5 32.5
1961 4 19 22390 323 76 58 67 35 7131.5 35
1961 4 20 22391 324 70 50 60 28 7159.5 28
1961 4 21 22392 325 71 43 57 25 7184.5 25
1961 4 22 22393 326 72 43 57.5 25.5 7210 25.5
1961 4 23 22394 327 65 35 50 18 7228 18
1961 4 24 22395 328 54 40 47 15 7243 15
1961 4 25 22396 329 60 32 46 14 7257 14
1961 4 26 22397 330 66 34 50 18 7275 18
1961 4 27 22398 331 74 33 53.5 21.5 7296.5 21.5
1961 4 28 22399 332 76 38 57 25 7321.5 25
1961 4 29 22400 333 84 39 61.5 29.5 7351 29.5
1961 4 30 22401 334 82 45 63.5 31.5 7382.5 31.5
1961 5 1 22402 335 81 43 62 30 7412.5 30
1961 5 2 22403 336 79 48 63.5 31.5 7444 31.5
1961 5 3 22404 337 79 45 62 30 7474 30
1961 5 4 22405 338 69 46 57.5 25.5 7499.5 25.5
1961 5 5 22406 339 64 42 53 21 7520.5 21
1961 5 6 22407 340 64 44 54 22 7542.5 22
1961 5 7 22408 341 63 43 53 21 7563.5 21
1961 5 8 22409 342 70 37 53.5 21.5 7585 21.5
1961 5 9 22410 343 80 39 59.5 27.5 7612.5 27.5
1961 5 10 22411 344 88 53 70.5 38.5 7651 38.5
1961 5 11 22412 345 85 64 74.5 42.5 7693.5 42.5
1961 5 12 22413 346 73 52 62.5 30.5 7724 30.5
1961 5 13 22414 347 63 42 52.5 20.5 7744.5 20.5
1961 5 14 22415 348 74 37 55.5 23.5 7768 23.5
1961 5 15 22416 349 80 42 61 29 7797 29
1961 5 16 22417 350 75 46 60.5 28.5 7825.5 28.5
1961 5 17 22418 351 81 42 61.5 29.5 7855 29.5
1961 5 18 22419 352 86 42 64 32 7887 32
1961 5 19 22420 353 87 50 68.5 36.5 7923.5 36.5
1961 5 20 22421 354 77 50 63.5 31.5 7955 31.5
1961 5 21 22422 355 84 43 63.5 31.5 7986.5 31.5
1961 5 22 22423 356 87 49 68 36 8022.5 36
1961 5 23 22424 357 88 49 68.5 36.5 8059 36.5
1961 5 24 22425 358 88 48 68 36 8095 36
1961 5 25 22426 359 93 53 73 41 8136 41
1961 5 26 22427 360 88 56 72 40 8176 40
1961 5 27 22428 361 89 51 70 38 8214 38
1961 5 28 22429 362 90 52 71 39 8253 39
1961 5 29 22430 363 82 53 67.5 35.5 8288.5 35.5 1961
1961 5 30 22431 364 82 48 65 33 8321.5 33 Avg (n ) % values
1961 5 31 22432 365 85 47 66 34 8355.5 34 54.9 365 100.0
1961 6 1 22433 1 84 54 69 37 37 37
1961 6 2 22434 2 77 44 60.5 28.5 65.5 28.5
1961 6 3 22435 3 78 55 66.5 34.5 100 34.5
1961 6 4 22436 4 82 48 65 33 133 33
1961 6 5 22437 5 83 57 70 38 171 38
1961 6 6 22438 6 91 58 74.5 42.5 213.5 42.5
1961 6 7 22439 7 93 54 73.5 41.5 255 41.5
1961 6 8 22440 8 95 56 75.5 43.5 298.5 43.5
1961 6 9 22441 9 95 54 74.5 42.5 341 42.5
1961 6 10 22442 10 95 53 74 42 383 42
1961 6 11 22443 11 93 57 75 43 426 43
1961 6 12 22444 12 95 59 77 45 471 45
1961 6 13 22445 13 91 59 75 43 514 43
1961 6 14 22446 14 90 55 72.5 40.5 554.5 40.5
1961 6 15 22447 15 88 64 76 44 598.5 44
1961 6 16 22448 16 91 58 74.5 42.5 641 42.5
1961 6 17 22449 17 98 57 77.5 45.5 686.5 45.5
1961 6 18 22450 18 99 56 77.5 45.5 732 45.5
1961 6 19 22451 19 103 62 82.5 50.5 782.5 50.5
1961 6 20 22452 20 99 68 83.5 51.5 834 51.5
1961 6 21 22453 21 103 59 81 49 883 49
1961 6 22 22454 22 103 61 82 50 933 50
1961 6 23 22455 23 103 68 85.5 53.5 986.5 53.5
1961 6 24 22456 24 102 75 88.5 56.5 1043 56.5
1961 6 25 22457 25 101 64 82.5 50.5 1093.5 50.5
1961 6 26 22458 26 102 62 82 50 1143.5 50
1961 6 27 22459 27 101 75 88 56 1199.5 56
1961 6 28 22460 28 101 62 81.5 49.5 1249 49.5
1961 6 29 22461 29 96 68 82 50 1299 50
1961 6 30 22462 30 93 67 80 48 1347 48
1961 7 1 22463 31 98 63 80.5 48.5 1395.5 48.5
1961 7 2 22464 32 99 58 78.5 46.5 1442 46.5
1961 7 3 22465 33 85 66 75.5 43.5 1485.5 43.5
1961 7 4 22466 34 77 59 68 36 1521.5 36
1961 7 5 22467 35 91 56 73.5 41.5 1563 41.5
1961 7 6 22468 36 94 59 76.5 44.5 1607.5 44.5
1961 7 7 22469 37 94 65 79.5 47.5 1655 47.5
1961 7 8 22470 38 96 61 78.5 46.5 1701.5 46.5
1961 7 9 22471 39 100 59 79.5 47.5 1749 47.5
1961 7 10 22472 40 100 65 82.5 50.5 1799.5 50.5
1961 7 11 22473 41 97 61 79 47 1846.5 47
1961 7 12 22474 42 95 61 78 46 1892.5 46
1961 7 13 22475 43 98 61 79.5 47.5 1940 47.5
1961 7 14 22476 44 97 65 81 49 1989 49
1961 7 15 22477 45 100 63 81.5 49.5 2038.5 49.5
1961 7 16 22478 46 101 64 82.5 50.5 2089 50.5
1961 7 17 22479 47 100 67 83.5 51.5 2140.5 51.5


179 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1961 7 18 22480 48 98 66 82 50 2190.5 50
1961 7 19 22481 49 102 66 84 52 2242.5 52
1961 7 20 22482 50 92 69 80.5 48.5 2291 48.5
1961 7 21 22483 51 93 61 77 45 2336 45
1961 7 22 22484 52 95 64 79.5 47.5 2383.5 47.5
1961 7 23 22485 53 103 59 81 49 2432.5 49
1961 7 24 22486 54 102 65 83.5 51.5 2484 51.5
1961 7 25 22487 55 99 66 82.5 50.5 2534.5 50.5
1961 7 26 22488 56 97 70 83.5 51.5 2586 51.5
1961 7 27 22489 57 100 69 84.5 52.5 2638.5 52.5
1961 7 28 22490 58 100 73 86.5 54.5 2693 54.5
1961 7 29 22491 59 95 78 86.5 54.5 2747.5 54.5
1961 7 30 22492 60 96 70 83 51 2798.5 51
1961 7 31 22493 61 93 71 82 50 2848.5 50
1961 8 1 22494 62 93 66 79.5 47.5 2896 47.5
1961 8 2 22495 63 88 66 77 45 2941 45
1961 8 3 22496 64 93 67 80 48 2989 48
1961 8 4 22497 65 84 64 74 42 3031 42
1961 8 5 22498 66 94 68 81 49 3080 49
1961 8 6 22499 67 91 65 78 46 3126 46
1961 8 7 22500 68 97 67 82 50 3176 50
1961 8 8 22501 69 96 65 80.5 48.5 3224.5 48.5
1961 8 9 22502 70 96 69 82.5 50.5 3275 50.5
1961 8 10 22503 71 97 70 83.5 51.5 3326.5 51.5
1961 8 11 22504 72 96 67 81.5 49.5 3376 49.5
1961 8 12 22505 73 90 64 77 45 3421 45
1961 8 13 22506 74 92 63 77.5 45.5 3466.5 45.5
1961 8 14 22507 75 91 65 78 46 3512.5 46
1961 8 15 22508 76 84 66 75 43 3555.5 43
1961 8 16 22509 77 83 63 73 41 3596.5 41
1961 8 17 22510 78 90 64 77 45 3641.5 45
1961 8 18 22511 79 93 64 78.5 46.5 3688 46.5
1961 8 19 22512 80 94 72 83 51 3739 51
1961 8 20 22513 81 94 69 81.5 49.5 3788.5 49.5
1961 8 21 22514 82 95 66 80.5 48.5 3837 48.5
1961 8 22 22515 83 99 65 82 50 3887 50
1961 8 23 22516 84 95 69 82 50 3937 50
1961 8 24 22517 85 84 66 75 43 3980 43
1961 8 25 22518 86 89 66 77.5 45.5 4025.5 45.5
1961 8 26 22519 87 89 65 77 45 4070.5 45
1961 8 27 22520 88 97 59 78 46 4116.5 46
1961 8 28 22521 89 95 59 77 45 4161.5 45
1961 8 29 22522 90 83 60 71.5 39.5 4201 39.5
1961 8 30 22523 91 81 58 69.5 37.5 4238.5 37.5
1961 8 31 22524 92 83 57 70 38 4276.5 38
1961 9 1 22525 93 89 58 73.5 41.5 4318 41.5
1961 9 2 22526 94 78 48 63 31 4349 31
1961 9 3 22527 95 69 42 55.5 23.5 4372.5 23.5
1961 9 4 22528 96 78 42 60 28 4400.5 28
1961 9 5 22529 97 83 45 64 32 4432.5 32
1961 9 6 22530 98 88 48 68 36 4468.5 36
1961 9 7 22531 99 88 53 70.5 38.5 4507 38.5
1961 9 8 22532 100 73 57 65 33 4540 33
1961 9 9 22533 101 74 53 63.5 31.5 4571.5 31.5
1961 9 10 22534 102 76 49 62.5 30.5 4602 30.5
1961 9 11 22535 103 83 50 66.5 34.5 4636.5 34.5
1961 9 12 22536 104 83 51 67 35 4671.5 35
1961 9 13 22537 105 87 49 68 36 4707.5 36
1961 9 14 22538 106 85 55 70 38 4745.5 38
1961 9 15 22539 107 86 55 70.5 38.5 4784 38.5
1961 9 16 22540 108 77 60 68.5 36.5 4820.5 36.5
1961 9 17 22541 109 73 55 64 32 4852.5 32
1961 9 18 22542 110 74 57 65.5 33.5 4886 33.5
1961 9 19 22543 111 66 46 56 24 4910 24
1961 9 20 22544 112 73 42 57.5 25.5 4935.5 25.5
1961 9 21 22545 113 71 55 63 31 4966.5 31
1961 9 22 22546 114 55 45 50 18 4984.5 18
1961 9 23 22547 115 61 42 51.5 19.5 5004 19.5
1961 9 24 22548 116 61 45 53 21 5025 21
1961 9 25 22549 117 67 36 51.5 19.5 5044.5 19.5
1961 9 26 22550 118 76 40 58 26 5070.5 26
1961 9 27 22551 119 79 44 61.5 29.5 5100 29.5
1961 9 28 22552 120 83 46 64.5 32.5 5132.5 32.5
1961 9 29 22553 121 78 50 64 32 5164.5 32
1961 9 30 22554 122 69 36 52.5 20.5 5185 20.5
1961 10 1 22555 123 70 38 54 22 5207 22
1961 10 2 22556 124 66 39 52.5 20.5 5227.5 20.5
1961 10 3 22557 125 73 34 53.5 21.5 5249 21.5
1961 10 4 22558 126 78 38 58 26 5275 26
1961 10 5 22559 127 79 38 58.5 26.5 5301.5 26.5
1961 10 6 22560 128 85 38 61.5 29.5 5331 29.5
1961 10 7 22561 129 81 55 68 36 5367 36
1961 10 8 22562 130 56 47 51.5 19.5 5386.5 19.5
1961 10 9 22563 131 54 41 47.5 15.5 5402 15.5
1961 10 10 22564 132 62 38 50 18 5420 18
1961 10 11 22565 133 70 36 53 21 5441 21
1961 10 12 22566 134 70 38 54 22 5463 22
1961 10 13 22567 135 71 40 55.5 23.5 5486.5 23.5
1961 10 14 22568 136 75 42 58.5 26.5 5513 26.5
1961 10 15 22569 137 77 42 59.5 27.5 5540.5 27.5
1961 10 16 22570 138 77 41 59 27 5567.5 27
1961 10 17 22571 139 78 42 60 28 5595.5 28
1961 10 18 22572 140 79 41 60 28 5623.5 28
1961 10 19 22573 141 76 42 59 27 5650.5 27
1961 10 20 22574 142 76 45 60.5 28.5 5679 28.5
1961 10 21 22575 143 75 50 62.5 30.5 5709.5 30.5
1961 10 22 22576 144 60 36 48 16 5725.5 16
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1961 10 23 22577 145 62 28 45 13 5738.5 13
1961 10 24 22578 146 67 30 48.5 16.5 5755 16.5
1961 10 25 22579 147 66 33 49.5 17.5 5772.5 17.5
1961 10 26 22580 148 60 35 47.5 15.5 5788 15.5
1961 10 27 22581 149 70 41 55.5 23.5 5811.5 23.5
1961 10 28 22582 150 59 31 45 13 5824.5 13
1961 10 29 22583 151 40 28 34 2 5826.5 2
1961 10 30 22584 152 40 33 36.5 4.5 5831 4.5
1961 10 31 22585 153 51 36 43.5 11.5 5842.5 11.5
1961 11 1 22586 154 50 33 41.5 9.5 5852 9.5
1961 11 2 22587 155 45 31 38 6 5858 6
1961 11 3 22588 156 50 26 38 6 5864 6
1961 11 4 22589 157 54 27 40.5 8.5 5872.5 8.5
1961 11 5 22590 158 48 27 37.5 5.5 5878 5.5
1961 11 6 22591 159 50 21 35.5 3.5 5881.5 3.5
1961 11 7 22592 160 52 22 37 5 5886.5 5
1961 11 8 22593 161 56 25 40.5 8.5 5895 8.5
1961 11 9 22594 162 60 32 46 14 5909 14
1961 11 10 22595 163 60 29 44.5 12.5 5921.5 12.5
1961 11 11 22596 164 58 34 46 14 5935.5 14
1961 11 12 22597 165 46 30 38 6 5941.5 6
1961 11 13 22598 166 47 26 36.5 4.5 5946 4.5
1961 11 14 22599 167 50 18 34 2 5948 2
1961 11 15 22600 168 56 23 39.5 7.5 5955.5 7.5
1961 11 16 22601 169 55 28 41.5 9.5 5965 9.5
1961 11 17 22602 170 45 24 34.5 2.5 5967.5 2.5
1961 11 18 22603 171 45 18 31.5 -0.5 5967 -0.5
1961 11 19 22604 172 46 21 33.5 1.5 5968.5 1.5
1961 11 20 22605 173 53 27 40 8 5976.5 8
1961 11 21 22606 174 46 25 35.5 3.5 5980 3.5
1961 11 22 22607 175 45 19 32 0 5980 0
1961 11 23 22608 176 49 21 35 3 5983 3
1961 11 24 22609 177 45 22 33.5 1.5 5984.5 1.5
1961 11 25 22610 178 45 33 39 7 5991.5 7
1961 11 26 22611 179 58 36 47 15 6006.5 15
1961 11 27 22612 180 51 29 40 8 6014.5 8
1961 11 28 22613 181 52 27 39.5 7.5 6022 7.5
1961 11 29 22614 182 42 26 34 2 6024 2
1961 11 30 22615 183 58 28 43 11 6035 11
1961 12 1 22616 184 54 34 44 12 6047 12
1961 12 2 22617 185 51 35 43 11 6058 11
1961 12 3 22618 186 53 30 41.5 9.5 6067.5 9.5
1961 12 4 22619 187 48 23 35.5 3.5 6071 3.5
1961 12 5 22620 188 48 21 34.5 2.5 6073.5 2.5
1961 12 6 22621 189 48 19 33.5 1.5 6075 1.5
1961 12 7 22622 190 42 18 30 -2 6073 -2
1961 12 8 22623 191 37 23 30 -2 6071 -2
1961 12 9 22624 192 31 16 23.5 -8.5 6062.5 -8.5
1961 12 10 22625 193 23 2 12.5 -19.5 6043 -19.5
1961 12 11 22626 194 24 -9 7.5 -24.5 6018.5 -24.5
1961 12 12 22627 195 26 -2 12 -20 5998.5 -20
1961 12 13 22628 196 25 -2 11.5 -20.5 5978 -20.5
1961 12 14 22629 197 27 4 15.5 -16.5 5961.5 -16.5
1961 12 15 22630 198 28 13 20.5 -11.5 5950 -11.5
1961 12 16 22631 199 26 15 20.5 -11.5 5938.5 -11.5
1961 12 17 22632 200 26 15 20.5 -11.5 5927 -11.5
1961 12 18 22633 201 28 6 17 -15 5912 -15
1961 12 19 22634 202 35 11 23 -9 5903 -9
1961 12 20 22635 203 35 26 30.5 -1.5 5901.5 -1.5
1961 12 21 22636 204 35 21 28 -4 5897.5 -4
1961 12 22 22637 205 34 14 24 -8 5889.5 -8
1961 12 23 22638 206 36 7 21.5 -10.5 5879 -10.5
1961 12 24 22639 207 33 7 20 -12 5867 -12
1961 12 25 22640 208 25 10 17.5 -14.5 5852.5 -14.5
1961 12 26 22641 209 28 19 23.5 -8.5 5844 -8.5
1961 12 27 22642 210 23 10 16.5 -15.5 5828.5 -15.5
1961 12 28 22643 211 24 8 16 -16 5812.5 -16
1961 12 29 22644 212 29 7 18 -14 5798.5 -14
1961 12 30 22645 213 32 4 18 -14 5784.5 -14
1961 12 31 22646 214 35 4 19.5 -12.5 5772 -12.5
1962 1 1 22647 215 32 5 18.5 -13.5 5758.5 -13.5
1962 1 2 22648 216 32 3 17.5 -14.5 5744 -14.5
1962 1 3 22649 217 36 4 20 -12 5732 -12
1962 1 4 22650 218 45 7 26 -6 5726 -6
1962 1 5 22651 219 39 10 24.5 -7.5 5718.5 -7.5
1962 1 6 22652 220 42 17 29.5 -2.5 5716 -2.5
1962 1 7 22653 221 56 20 38 6 5722 6
1962 1 8 22654 222 58 41 49.5 17.5 5739.5 17.5
1962 1 9 22655 223 43 19 31 -1 5738.5 -1
1962 1 10 22656 224 22 8 15 -17 5721.5 -17
1962 1 11 22657 225 25 4 14.5 -17.5 5704 -17.5
1962 1 12 22658 226 30 5 17.5 -14.5 5689.5 -14.5
1962 1 13 22659 227 30 14 22 -10 5679.5 -10
1962 1 14 22660 228 31 14 22.5 -9.5 5670 -9.5
1962 1 15 22661 229 31 8 19.5 -12.5 5657.5 -12.5
1962 1 16 22662 230 34 5 19.5 -12.5 5645 -12.5
1962 1 17 22663 231 32 7 19.5 -12.5 5632.5 -12.5
1962 1 18 22664 232 33 11 22 -10 5622.5 -10
1962 1 19 22665 233 44 14 29 -3 5619.5 -3
1962 1 20 22666 234 47 38 42.5 10.5 5630 10.5
1962 1 21 22667 235 40 28 34 2 5632 2
1962 1 22 22668 236 35 20 27.5 -4.5 5627.5 -4.5
1962 1 23 22669 237 33 17 25 -7 5620.5 -7
1962 1 24 22670 238 35 12 23.5 -8.5 5612 -8.5
1962 1 25 22671 239 42 13 27.5 -4.5 5607.5 -4.5
1962 1 26 22672 240 47 15 31 -1 5606.5 -1
1962 1 27 22673 241 46 11 28.5 -3.5 5603 -3.5
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1962 1 28 22674 242 48 15 31.5 -0.5 5602.5 -0.5
1962 1 29 22675 243 48 15 31.5 -0.5 5602 -0.5
1962 1 30 22676 244 52 16 34 2 5604 2
1962 1 31 22677 245 51 16 33.5 1.5 5605.5 1.5
1962 2 1 22678 246 55 18 36.5 4.5 5610 4.5
1962 2 2 22679 247 56 19 37.5 5.5 5615.5 5.5
1962 2 3 22680 248 56 20 38 6 5621.5 6
1962 2 4 22681 249 58 20 39 7 5628.5 7
1962 2 5 22682 250 54 20 37 5 5633.5 5
1962 2 6 22683 251 48 20 34 2 5635.5 2
1962 2 7 22684 252 55 27 41 9 5644.5 9
1962 2 8 22685 253 50 38 44 12 5656.5 12
1962 2 9 22686 254 53 35 44 12 5668.5 12
1962 2 10 22687 255 65 40 52.5 20.5 5689 20.5
1962 2 11 22688 256 65 39 52 20 5709 20
1962 2 12 22689 257 60 37 48.5 16.5 5725.5 16.5
1962 2 13 22690 258 53 30 41.5 9.5 5735 9.5
1962 2 14 22691 259 53 32 42.5 10.5 5745.5 10.5
1962 2 15 22692 260 56 31 43.5 11.5 5757 11.5
1962 2 16 22693 261 53 35 44 12 5769 12
1962 2 17 22694 262 49 33 41 9 5778 9
1962 2 18 22695 263 50 22 36 4 5782 4
1962 2 19 22696 264 47 34 40.5 8.5 5790.5 8.5
1962 2 20 22697 265 45 33 39 7 5797.5 7
1962 2 21 22698 266 48 24 36 4 5801.5 4
1962 2 22 22699 267 50 23 36.5 4.5 5806 4.5
1962 2 23 22700 268 51 30 40.5 8.5 5814.5 8.5
1962 2 24 22701 269 52 28 40 8 5822.5 8
1962 2 25 22702 270 42 29 35.5 3.5 5826 3.5
1962 2 26 22703 271 38 19 28.5 -3.5 5822.5 -3.5
1962 2 27 22704 272 29 12 20.5 -11.5 5811 -11.5
1962 2 28 22705 273 37 12 24.5 -7.5 5803.5 -7.5
1962 3 1 22706 274 44 16 30 -2 5801.5 -2
1962 3 2 22707 275 53 19 36 4 5805.5 4
1962 3 3 22708 276 46 23 34.5 2.5 5808 2.5
1962 3 4 22709 277 49 16 32.5 0.5 5808.5 0.5
1962 3 5 22710 278 46 19 32.5 0.5 5809 0.5
1962 3 6 22711 279 61 18 39.5 7.5 5816.5 7.5
1962 3 7 22712 280 54 33 43.5 11.5 5828 11.5
1962 3 8 22713 281 53 25 39 7 5835 7
1962 3 9 22714 282 50 26 38 6 5841 6
1962 3 10 22715 283 42 27 34.5 2.5 5843.5 2.5
1962 3 11 22716 284 43 18 30.5 -1.5 5842 -1.5
1962 3 12 22717 285 36 25 30.5 -1.5 5840.5 -1.5
1962 3 13 22718 286 38 16 27 -5 5835.5 -5
1962 3 14 22719 287 42 13 27.5 -4.5 5831 -4.5
1962 3 15 22720 288 49 16 32.5 0.5 5831.5 0.5
1962 3 16 22721 289 52 20 36 4 5835.5 4
1962 3 17 22722 290 58 22 40 8 5843.5 8
1962 3 18 22723 291 58 25 41.5 9.5 5853 9.5
1962 3 19 22724 292 57 31 44 12 5865 12
1962 3 20 22725 293 59 26 42.5 10.5 5875.5 10.5
1962 3 21 22726 294 55 34 44.5 12.5 5888 12.5
1962 3 22 22727 295 55 30 42.5 10.5 5898.5 10.5
1962 3 23 22728 296 47 33 40 8 5906.5 8
1962 3 24 22729 297 55 19 37 5 5911.5 5
1962 3 25 22730 298 65 24 44.5 12.5 5924 12.5
1962 3 26 22731 299 70 29 49.5 17.5 5941.5 17.5
1962 3 27 22732 300 77 34 55.5 23.5 5965 23.5
1962 3 28 22733 301 70 43 56.5 24.5 5989.5 24.5
1962 3 29 22734 302 54 34 44 12 6001.5 12
1962 3 30 22735 303 55 31 43 11 6012.5 11
1962 3 31 22736 304 64 26 45 13 6025.5 13
1962 4 1 22737 305 66 28 47 15 6040.5 15
1962 4 2 22738 306 67 32 49.5 17.5 6058 17.5
1962 4 3 22739 307 72 30 51 19 6077 19
1962 4 4 22740 308 68 42 55 23 6100 23
1962 4 5 22741 309 68 40 54 22 6122 22
1962 4 6 22742 310 65 38 51.5 19.5 6141.5 19.5
1962 4 7 22743 311 73 36 54.5 22.5 6164 22.5
1962 4 8 22744 312 66 42 54 22 6186 22
1962 4 9 22745 313 64 42 53 21 6207 21
1962 4 10 22746 314 64 45 54.5 22.5 6229.5 22.5
1962 4 11 22747 315 67 36 51.5 19.5 6249 19.5
1962 4 12 22748 316 74 36 55 23 6272 23
1962 4 13 22749 317 79 38 58.5 26.5 6298.5 26.5
1962 4 14 22750 318 83 40 61.5 29.5 6328 29.5
1962 4 15 22751 319 87 45 66 34 6362 34
1962 4 16 22752 320 84 52 68 36 6398 36
1962 4 17 22753 321 84 42 63 31 6429 31
1962 4 18 22754 322 87 43 65 33 6462 33
1962 4 19 22755 323 87 49 68 36 6498 36
1962 4 20 22756 324 74 49 61.5 29.5 6527.5 29.5
1962 4 21 22757 325 65 39 52 20 6547.5 20
1962 4 22 22758 326 73 40 56.5 24.5 6572 24.5
1962 4 23 22759 327 80 41 60.5 28.5 6600.5 28.5
1962 4 24 22760 328 84 43 63.5 31.5 6632 31.5
1962 4 25 22761 329 75 53 64 32 6664 32
1962 4 26 22762 330 71 50 60.5 28.5 6692.5 28.5
1962 4 27 22763 331 74 38 56 24 6716.5 24
1962 4 28 22764 332 78 50 64 32 6748.5 32
1962 4 29 22765 333 56 40 48 16 6764.5 16
1962 4 30 22766 334 60 29 44.5 12.5 6777 12.5
1962 5 1 22767 335 73 31 52 20 6797 20
1962 5 2 22768 336 80 35 57.5 25.5 6822.5 25.5
1962 5 3 22769 337 86 43 64.5 32.5 6855 32.5
1962 5 4 22770 338 88 45 66.5 34.5 6889.5 34.5
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1962 5 5 22771 339 87 53 70 38 6927.5 38
1962 5 6 22772 340 91 48 69.5 37.5 6965 37.5
1962 5 7 22773 341 90 52 71 39 7004 39
1962 5 8 22774 342 90 50 70 38 7042 38
1962 5 9 22775 343 91 56 73.5 41.5 7083.5 41.5
1962 5 10 22776 344 90 65 77.5 45.5 7129 45.5
1962 5 11 22777 345 88 65 76.5 44.5 7173.5 44.5
1962 5 12 22778 346 82 55 68.5 36.5 7210 36.5
1962 5 13 22779 347 73 48 60.5 28.5 7238.5 28.5
1962 5 14 22780 348 68 49 58.5 26.5 7265 26.5
1962 5 15 22781 349 57 38 47.5 15.5 7280.5 15.5
1962 5 16 22782 350 67 37 52 20 7300.5 20
1962 5 17 22783 351 62 41 51.5 19.5 7320 19.5
1962 5 18 22784 352 76 35 55.5 23.5 7343.5 23.5
1962 5 19 22785 353 84 44 64 32 7375.5 32
1962 5 20 22786 354 75 54 64.5 32.5 7408 32.5
1962 5 21 22787 355 58 47 52.5 20.5 7428.5 20.5
1962 5 22 22788 356 73 38 55.5 23.5 7452 23.5
1962 5 23 22789 357 82 44 63 31 7483 31
1962 5 24 22790 358 76 59 67.5 35.5 7518.5 35.5
1962 5 25 22791 359 64 47 55.5 23.5 7542 23.5
1962 5 26 22792 360 75 39 57 25 7567 25
1962 5 27 22793 361 72 50 61 29 7596 29
1962 5 28 22794 362 70 47 58.5 26.5 7622.5 26.5
1962 5 29 22795 363 79 49 64 32 7654.5 32 1962
1962 5 30 22796 364 78 45 61.5 29.5 7684 29.5 Avg (n ) % values
1962 5 31 22797 365 83 50 66.5 34.5 7718.5 34.5 53.1 365 100.0
1962 6 1 22798 1 87 50 68.5 36.5 36.5 36.5
1962 6 2 22799 2 86 50 68 36 72.5 36
1962 6 3 22800 3 85 55 70 38 110.5 38
1962 6 4 22801 4 84 59 71.5 39.5 150 39.5
1962 6 5 22802 5 84 47 65.5 33.5 183.5 33.5
1962 6 6 22803 6 86 47 66.5 34.5 218 34.5
1962 6 7 22804 7 78 52 65 33 251 33
1962 6 8 22805 8 79 45 62 30 281 30
1962 6 9 22806 9 89 47 68 36 317 36
1962 6 10 22807 10 93 52 72.5 40.5 357.5 40.5
1962 6 11 22808 11 95 54 74.5 42.5 400 42.5
1962 6 12 22809 12 96 54 75 43 443 43
1962 6 13 22810 13 92 55 73.5 41.5 484.5 41.5
1962 6 14 22811 14 84 64 74 42 526.5 42
1962 6 15 22812 15 72 51 61.5 29.5 556 29.5
1962 6 16 22813 16 73 50 61.5 29.5 585.5 29.5
1962 6 17 22814 17 82 43 62.5 30.5 616 30.5
1962 6 18 22815 18 89 49 69 37 653 37
1962 6 19 22816 19 96 52 74 42 695 42
1962 6 20 22817 20 97 56 76.5 44.5 739.5 44.5
1962 6 21 22818 21 97 62 79.5 47.5 787 47.5
1962 6 22 22819 22 98 59 78.5 46.5 833.5 46.5
1962 6 23 22820 23 98 58 78 46 879.5 46
1962 6 24 22821 24 100 60 80 48 927.5 48
1962 6 25 22822 25 100 58 79 47 974.5 47
1962 6 26 22823 26 102 60 81 49 1023.5 49
1962 6 27 22824 27 101 68 84.5 52.5 1076 52.5
1962 6 28 22825 28 97 76 86.5 54.5 1130.5 54.5
1962 6 29 22826 29 88 68 78 46 1176.5 46
1962 6 30 22827 30 84 65 74.5 42.5 1219 42.5
1962 7 1 22828 31 96 65 80.5 48.5 1267.5 48.5
1962 7 2 22829 32 98 58 78 46 1313.5 46
1962 7 3 22830 33 96 65 80.5 48.5 1362 48.5
1962 7 4 22831 34 97 63 80 48 1410 48
1962 7 5 22832 35 98 60 79 47 1457 47
1962 7 6 22833 36 98 66 82 50 1507 50
1962 7 7 22834 37 97 66 81.5 49.5 1556.5 49.5
1962 7 8 22835 38 101 63 82 50 1606.5 50
1962 7 9 22836 39 100 61 80.5 48.5 1655 48.5
1962 7 10 22837 40 99 63 81 49 1704 49
1962 7 11 22838 41 103 63 83 51 1755 51
1962 7 12 22839 42 96 75 85.5 53.5 1808.5 53.5
1962 7 13 22840 43 83 64 73.5 41.5 1850 41.5
1962 7 14 22841 44 86 53 69.5 37.5 1887.5 37.5
1962 7 15 22842 45 93 56 74.5 42.5 1930 42.5
1962 7 16 22843 46 93 61 77 45 1975 45
1962 7 17 22844 47 97 57 77 45 2020 45
1962 7 18 22845 48 90 64 77 45 2065 45
1962 7 19 22846 49 91 59 75 43 2108 43
1962 7 20 22847 50 98 58 78 46 2154 46
1962 7 21 22848 51 101 62 81.5 49.5 2203.5 49.5
1962 7 22 22849 52 99 70 84.5 52.5 2256 52.5
1962 7 23 22850 53 86 65 75.5 43.5 2299.5 43.5
1962 7 24 22851 54 87 64 75.5 43.5 2343 43.5
1962 7 25 22852 55 92 60 76 44 2387 44
1962 7 26 22853 56 90 60 75 43 2430 43
1962 7 27 22854 57 91 64 77.5 45.5 2475.5 45.5
1962 7 28 22855 58 94 54 74 42 2517.5 42
1962 7 29 22856 59 94 60 77 45 2562.5 45
1962 7 30 22857 60 92 60 76 44 2606.5 44
1962 7 31 22858 61 94 68 81 49 2655.5 49
1962 8 1 22859 62 97 60 78.5 46.5 2702 46.5
1962 8 2 22860 63 98 62 80 48 2750 48
1962 8 3 22861 64 95 66 80.5 48.5 2798.5 48.5
1962 8 4 22862 65 95 58 76.5 44.5 2843 44.5
1962 8 5 22863 66 94 61 77.5 45.5 2888.5 45.5
1962 8 6 22864 67 96 57 76.5 44.5 2933 44.5
1962 8 7 22865 68 99 67 83 51 2984 51
1962 8 8 22866 69 101 61 81 49 3033 49
1962 8 9 22867 70 97 72 84.5 52.5 3085.5 52.5
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1962 8 10 22868 71 100 65 82.5 50.5 3136 50.5
1962 8 11 22869 72 101 60 80.5 48.5 3184.5 48.5
1962 8 12 22870 73 103 67 85 53 3237.5 53
1962 8 13 22871 74 103 69 86 54 3291.5 54
1962 8 14 22872 75 105 61 83 51 3342.5 51
1962 8 15 22873 76 104 65 84.5 52.5 3395 52.5
1962 8 16 22874 77 101 65 83 51 3446 51
1962 8 17 22875 78 95 70 82.5 50.5 3496.5 50.5
1962 8 18 22876 79 92 71 81.5 49.5 3546 49.5
1962 8 19 22877 80 94 70 82 50 3596 50
1962 8 20 22878 81 95 69 82 50 3646 50
1962 8 21 22879 82 88 60 74 42 3688 42
1962 8 22 22880 83 91 60 75.5 43.5 3731.5 43.5
1962 8 23 22881 84 92 61 76.5 44.5 3776 44.5
1962 8 24 22882 85 88 48 68 36 3812 36
1962 8 25 22883 86 94 47 70.5 38.5 3850.5 38.5
1962 8 26 22884 87 97 49 73 41 3891.5 41
1962 8 27 22885 88 100 63 81.5 49.5 3941 49.5
1962 8 28 22886 89 97 52 74.5 42.5 3983.5 42.5
1962 8 29 22887 90 96 57 76.5 44.5 4028 44.5
1962 8 30 22888 91 87 49 68 36 4064 36
1962 8 31 22889 92 82 46 64 32 4096 32
1962 9 1 22890 93 90 44 67 35 4131 35
1962 9 2 22891 94 94 49 71.5 39.5 4170.5 39.5
1962 9 3 22892 95 96 49 72.5 40.5 4211 40.5
1962 9 4 22893 96 94 51 72.5 40.5 4251.5 40.5
1962 9 5 22894 97 91 54 72.5 40.5 4292 40.5
1962 9 6 22895 98 83 59 71 39 4331 39
1962 9 7 22896 99 89 52 70.5 38.5 4369.5 38.5
1962 9 8 22897 100 84 53 68.5 36.5 4406 36.5
1962 9 9 22898 101 73 37 55 23 4429 23
1962 9 10 22899 102 87 39 63 31 4460 31
1962 9 11 22900 103 91 51 71 39 4499 39
1962 9 12 22901 104 91 55 73 41 4540 41
1962 9 13 22902 105 91 54 72.5 40.5 4580.5 40.5
1962 9 14 22903 106 89 54 71.5 39.5 4620 39.5
1962 9 15 22904 107 93 58 75.5 43.5 4663.5 43.5
1962 9 16 22905 108 93 58 75.5 43.5 4707 43.5
1962 9 17 22906 109 94 56 75 43 4750 43
1962 9 18 22907 110 94 55 74.5 42.5 4792.5 42.5
1962 9 19 22908 111 89 54 71.5 39.5 4832 39.5
1962 9 20 22909 112 79 59 69 37 4869 37
1962 9 21 22910 113 80 59 69.5 37.5 4906.5 37.5
1962 9 22 22911 114 80 54 67 35 4941.5 35
1962 9 23 22912 115 82 54 68 36 4977.5 36
1962 9 24 22913 116 82 58 70 38 5015.5 38
1962 9 25 22914 117 83 55 69 37 5052.5 37
1962 9 26 22915 118 82 53 67.5 35.5 5088 35.5
1962 9 27 22916 119 78 58 68 36 5124 36
1962 9 28 22917 120 68 55 61.5 29.5 5153.5 29.5
1962 9 29 22918 121 77 51 64 32 5185.5 32
1962 9 30 22919 122 70 48 59 27 5212.5 27
1962 10 1 22920 123 73 46 59.5 27.5 5240 27.5
1962 10 2 22921 124 76 42 59 27 5267 27
1962 10 3 22922 125 82 43 62.5 30.5 5297.5 30.5
1962 10 4 22923 126 84 48 66 34 5331.5 34
1962 10 5 22924 127 65 45 55 23 5354.5 23
1962 10 6 22925 128 71 43 57 25 5379.5 25
1962 10 7 22926 129 72 42 57 25 5404.5 25
1962 10 8 22927 130 76 42 59 27 5431.5 27
1962 10 9 22928 131 81 43 62 30 5461.5 30
1962 10 10 22929 132 83 44 63.5 31.5 5493 31.5
1962 10 11 22930 133 79 59 69 37 5530 37
1962 10 12 22931 134 78 57 67.5 35.5 5565.5 35.5
1962 10 13 22932 135 77 51 64 32 5597.5 32
1962 10 14 22933 136 79 54 66.5 34.5 5632 34.5
1962 10 15 22934 137 63 51 57 25 5657 25
1962 10 16 22935 138 56 46 51 19 5676 19
1962 10 17 22936 139 61 45 53 21 5697 21
1962 10 18 22937 140 63 49 56 24 5721 24
1962 10 19 22938 141 62 47 54.5 22.5 5743.5 22.5
1962 10 20 22939 142 68 40 54 22 5765.5 22
1962 10 21 22940 143 70 38 54 22 5787.5 22
1962 10 22 22941 144 74 37 55.5 23.5 5811 23.5
1962 10 23 22942 145 74 37 55.5 23.5 5834.5 23.5
1962 10 24 22943 146 71 37 54 22 5856.5 22
1962 10 25 22944 147 71 35 53 21 5877.5 21
1962 10 26 22945 148 71 35 53 21 5898.5 21
1962 10 27 22946 149 73 33 53 21 5919.5 21
1962 10 28 22947 150 71 32 51.5 19.5 5939 19.5
1962 10 29 22948 151 72 36 54 22 5961 22
1962 10 30 22949 152 73 35 54 22 5983 22
1962 10 31 22950 153 71 35 53 21 6004 21
1962 11 1 22951 154 73 36 54.5 22.5 6026.5 22.5
1962 11 2 22952 155 70 36 53 21 6047.5 21
1962 11 3 22953 156 71 35 53 21 6068.5 21
1962 11 4 22954 157 68 37 52.5 20.5 6089 20.5
1962 11 5 22955 158 66 32 49 17 6106 17
1962 11 6 22956 159 70 32 51 19 6125 19
1962 11 7 22957 160 62 28 45 13 6138 13
1962 11 8 22958 161 58 24 41 9 6147 9
1962 11 9 22959 162 60 29 44.5 12.5 6159.5 12.5
1962 11 10 22960 163 67 25 46 14 6173.5 14
1962 11 11 22961 164 62 26 44 12 6185.5 12
1962 11 12 22962 165 60 24 42 10 6195.5 10
1962 11 13 22963 166 59 29 44 12 6207.5 12
1962 11 14 22964 167 62 43 52.5 20.5 6228 20.5
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1962 11 15 22965 168 57 42 49.5 17.5 6245.5 17.5
1962 11 16 22966 169 46 32 39 7 6252.5 7
1962 11 17 22967 170 48 32 40 8 6260.5 8
1962 11 18 22968 171 43 30 36.5 4.5 6265 4.5
1962 11 19 22969 172 43 22 32.5 0.5 6265.5 0.5
1962 11 20 22970 173 53 26 39.5 7.5 6273 7.5
1962 11 21 22971 174 55 26 40.5 8.5 6281.5 8.5
1962 11 22 22972 175 59 25 42 10 6291.5 10
1962 11 23 22973 176 57 29 43 11 6302.5 11
1962 11 24 22974 177 59 33 46 14 6316.5 14
1962 11 25 22975 178 56 31 43.5 11.5 6328 11.5
1962 11 26 22976 179 46 29 37.5 5.5 6333.5 5.5
1962 11 27 22977 180 52 33 42.5 10.5 6344 10.5
1962 11 28 22978 181 53 25 39 7 6351 7
1962 11 29 22979 182 51 25 38 6 6357 6
1962 11 30 22980 183 55 28 41.5 9.5 6366.5 9.5
1962 12 1 22981 184 52 32 42 10 6376.5 10
1962 12 2 22982 185 53 27 40 8 6384.5 8
1962 12 3 22983 186 55 27 41 9 6393.5 9
1962 12 4 22984 187 56 28 42 10 6403.5 10
1962 12 5 22985 188 52 23 37.5 5.5 6409 5.5
1962 12 6 22986 189 50 20 35 3 6412 3
1962 12 7 22987 190 54 21 37.5 5.5 6417.5 5.5
1962 12 8 22988 191 55 21 38 6 6423.5 6
1962 12 9 22989 192 54 20 37 5 6428.5 5
1962 12 10 22990 193 53 18 35.5 3.5 6432 3.5
1962 12 11 22991 194 50 17 33.5 1.5 6433.5 1.5
1962 12 12 22992 195 50 16 33 1 6434.5 1
1962 12 13 22993 196 50 16 33 1 6435.5 1
1962 12 14 22994 197 44 15 29.5 -2.5 6433 -2.5
1962 12 15 22995 198 50 17 33.5 1.5 6434.5 1.5
1962 12 16 22996 199 44 16 30 -2 6432.5 -2
1962 12 17 22997 200 50 16 33 1 6433.5 1
1962 12 18 22998 201 46 26 36 4 6437.5 4
1962 12 19 22999 202 47 35 41 9 6446.5 9
1962 12 20 23000 203 41 27 34 2 6448.5 2
1962 12 21 23001 204 42 19 30.5 -1.5 6447 -1.5
1962 12 22 23002 205 46 17 31.5 -0.5 6446.5 -0.5
1962 12 23 23003 206 43 18 30.5 -1.5 6445 -1.5
1962 12 24 23004 207 39 18 28.5 -3.5 6441.5 -3.5
1962 12 25 23005 208 25 -10 7.5 -24.5 6417 -24.5
1962 12 26 23006 209 18 -15 1.5 -30.5 6386.5 -30.5
1962 12 27 23007 210 18 -12 3 -29 6357.5 -29
1962 12 28 23008 211 24 -10 7 -25 6332.5 -25
1962 12 29 23009 212 26 -5 10.5 -21.5 6311 -21.5
1962 12 30 23010 213 28 -6 11 -21 6290 -21
1962 12 31 23011 214 30 -6 12 -20 6270 -20
1963 1 1 23012 215 31 -2 14.5 -17.5 6252.5 -17.5
1963 1 2 23013 216 26 -4 11 -21 6231.5 -21
1963 1 3 23014 217 28 18 23 -9 6222.5 -9
1963 1 4 23015 218 36 23 29.5 -2.5 6220 -2.5
1963 1 5 23016 219 28 11 19.5 -12.5 6207.5 -12.5
1963 1 6 23017 220 24 18 21 -11 6196.5 -11
1963 1 7 23018 221 24 18 21 -11 6185.5 -11
1963 1 8 23019 222 22 17 19.5 -12.5 6173 -12.5
1963 1 9 23020 223 21 16 18.5 -13.5 6159.5 -13.5
1963 1 10 23021 224 31 1 16 -16 6143.5 -16
1963 1 11 23022 225 20 -6 7 -25 6118.5 -25
1963 1 12 23023 226 8 -23 -7.5 -39.5 6079 -39.5
1963 1 13 23024 227 7 -28 -10.5 -42.5 6036.5 -42.5
1963 1 14 23025 228 13 -9 2 -30 6006.5 -30
1963 1 15 23026 229 18 -15 1.5 -30.5 5976 -30.5
1963 1 16 23027 230 22 -11 5.5 -26.5 5949.5 -26.5
1963 1 17 23028 231 24 -11 6.5 -25.5 5924 -25.5
1963 1 18 23029 232 25 -7 9 -23 5901 -23
1963 1 19 23030 233 19 -8 5.5 -26.5 5874.5 -26.5
1963 1 20 23031 234 23 -13 5 -27 5847.5 -27
1963 1 21 23032 235 24 -10 7 -25 5822.5 -25
1963 1 22 23033 236 29 -8 10.5 -21.5 5801 -21.5
1963 1 23 23034 237 30 -11 9.5 -22.5 5778.5 -22.5
1963 1 24 23035 238 28 -10 9 -23 5755.5 -23
1963 1 25 23036 239 34 -9 12.5 -19.5 5736 -19.5
1963 1 26 23037 240 34 -13 10.5 -21.5 5714.5 -21.5
1963 1 27 23038 241 30 -7 11.5 -20.5 5694 -20.5
1963 1 28 23039 242 25 -11 7 -25 5669 -25
1963 1 29 23040 243 36 3 19.5 -12.5 5656.5 -12.5
1963 1 30 23041 244 50 22 36 4 5660.5 4
1963 1 31 23042 245 57 38 47.5 15.5 5676 15.5
1963 2 1 23043 246 66 43 54.5 22.5 5698.5 22.5
1963 2 2 23044 247 49 34 41.5 9.5 5708 9.5
1963 2 3 23045 248 54 29 41.5 9.5 5717.5 9.5
1963 2 4 23046 249 56 28 42 10 5727.5 10
1963 2 5 23047 250 58 31 44.5 12.5 5740 12.5
1963 2 6 23048 251 62 27 44.5 12.5 5752.5 12.5
1963 2 7 23049 252 62 26 44 12 5764.5 12
1963 2 8 23050 253 62 30 46 14 5778.5 14
1963 2 9 23051 254 57 30 43.5 11.5 5790 11.5
1963 2 10 23052 255 47 27 37 5 5795 5
1963 2 11 23053 256 38 23 30.5 -1.5 5793.5 -1.5
1963 2 12 23054 257 40 12 26 -6 5787.5 -6
1963 2 13 23055 258 45 13 29 -3 5784.5 -3
1963 2 14 23056 259 42 16 29 -3 5781.5 -3
1963 2 15 23057 260 51 31 41 9 5790.5 9
1963 2 16 23058 261 50 20 35 3 5793.5 3
1963 2 17 23059 262 49 20 34.5 2.5 5796 2.5
1963 2 18 23060 263 56 24 40 8 5804 8
1963 2 19 23061 264 60 28 44 12 5816 12
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1963 2 20 23062 265 53 36 44.5 12.5 5828.5 12.5
1963 2 21 23063 266 57 34 45.5 13.5 5842 13.5
1963 2 22 23064 267 58 29 43.5 11.5 5853.5 11.5
1963 2 23 23065 268 61 25 43 11 5864.5 11
1963 2 24 23066 269 62 30 46 14 5878.5 14
1963 2 25 23067 270 65 25 45 13 5891.5 13
1963 2 26 23068 271 56 27 41.5 9.5 5901 9.5
1963 2 27 23069 272 51 28 39.5 7.5 5908.5 7.5
1963 2 28 23070 273 53 20 36.5 4.5 5913 4.5
1963 3 1 23071 274 51 29 40 8 5921 8
1963 3 2 23072 275 48 20 34 2 5923 2
1963 3 3 23073 276 39 30 34.5 2.5 5925.5 2.5
1963 3 4 23074 277 41 26 33.5 1.5 5927 1.5
1963 3 5 23075 278 45 17 31 -1 5926 -1
1963 3 6 23076 279 50 20 35 3 5929 3
1963 3 7 23077 280 51 20 35.5 3.5 5932.5 3.5
1963 3 8 23078 281 58 21 39.5 7.5 5940 7.5
1963 3 9 23079 282 58 25 41.5 9.5 5949.5 9.5
1963 3 10 23080 283 59 29 44 12 5961.5 12
1963 3 11 23081 284 50 26 38 6 5967.5 6
1963 3 12 23082 285 45 29 37 5 5972.5 5
1963 3 13 23083 286 46 19 32.5 0.5 5973 0.5
1963 3 14 23084 287 57 18 37.5 5.5 5978.5 5.5
1963 3 15 23085 288 49 33 41 9 5987.5 9
1963 3 16 23086 289 46 20 33 1 5988.5 1
1963 3 17 23087 290 48 31 39.5 7.5 5996 7.5
1963 3 18 23088 291 45 25 35 3 5999 3
1963 3 19 23089 292 57 21 39 7 6006 7
1963 3 20 23090 293 60 23 41.5 9.5 6015.5 9.5
1963 3 21 23091 294 67 26 46.5 14.5 6030 14.5
1963 3 22 23092 295 65 32 48.5 16.5 6046.5 16.5
1963 3 23 23093 296 68 41 54.5 22.5 6069 22.5
1963 3 24 23094 297 63 40 51.5 19.5 6088.5 19.5
1963 3 25 23095 298 61 27 44 12 6100.5 12
1963 3 26 23096 299 71 30 50.5 18.5 6119 18.5
1963 3 27 23097 300 75 32 53.5 21.5 6140.5 21.5
1963 3 28 23098 301 71 41 56 24 6164.5 24
1963 3 29 23099 302 64 29 46.5 14.5 6179 14.5
1963 3 30 23100 303 72 32 52 20 6199 20
1963 3 31 23101 304 73 37 55 23 6222 23
1963 4 1 23102 305 68 44 56 24 6246 24
1963 4 2 23103 306 50 31 40.5 8.5 6254.5 8.5
1963 4 3 23104 307 57 22 39.5 7.5 6262 7.5
1963 4 4 23105 308 63 30 46.5 14.5 6276.5 14.5
1963 4 5 23106 309 67 32 49.5 17.5 6294 17.5
1963 4 6 23107 310 77 36 56.5 24.5 6318.5 24.5
1963 4 7 23108 311 78 48 63 31 6349.5 31
1963 4 8 23109 312 71 57 64 32 6381.5 32
1963 4 9 23110 313 70 45 57.5 25.5 6407 25.5
1963 4 10 23111 314 62 36 49 17 6424 17
1963 4 11 23112 315 67 29 48 16 6440 16
1963 4 12 23113 316 76 31 53.5 21.5 6461.5 21.5
1963 4 13 23114 317 79 34 56.5 24.5 6486 24.5
1963 4 14 23115 318 80 45 62.5 30.5 6516.5 30.5
1963 4 15 23116 319 66 46 56 24 6540.5 24
1963 4 16 23117 320 66 48 57 25 6565.5 25
1963 4 17 23118 321 58 37 47.5 15.5 6581 15.5
1963 4 18 23119 322 55 32 43.5 11.5 6592.5 11.5
1963 4 19 23120 323 59 30 44.5 12.5 6605 12.5
1963 4 20 23121 324 63 47 55 23 6628 23
1963 4 21 23122 325 57 39 48 16 6644 16
1963 4 22 23123 326 57 30 43.5 11.5 6655.5 11.5
1963 4 23 23124 327 65 27 46 14 6669.5 14
1963 4 24 23125 328 70 34 52 20 6689.5 20
1963 4 25 23126 329 74 34 54 22 6711.5 22
1963 4 26 23127 330 63 40 51.5 19.5 6731 19.5
1963 4 27 23128 331 58 38 48 16 6747 16
1963 4 28 23129 332 64 36 50 18 6765 18
1963 4 29 23130 333 69 45 57 25 6790 25
1963 4 30 23131 334 76 38 57 25 6815 25
1963 5 1 23132 335 77 44 60.5 28.5 6843.5 28.5
1963 5 2 23133 336 84 40 62 30 6873.5 30
1963 5 3 23134 337 84 48 66 34 6907.5 34
1963 5 4 23135 338 83 41 62 30 6937.5 30
1963 5 5 23136 339 85 43 64 32 6969.5 32
1963 5 6 23137 340 86 43 64.5 32.5 7002 32.5
1963 5 7 23138 341 89 51 70 38 7040 38
1963 5 8 23139 342 79 68 73.5 41.5 7081.5 41.5
1963 5 9 23140 343 83 61 72 40 7121.5 40
1963 5 10 23141 344 83 64 73.5 41.5 7163 41.5
1963 5 11 23142 345 72 50 61 29 7192 29
1963 5 12 23143 346 72 38 55 23 7215 23
1963 5 13 23144 347 81 37 59 27 7242 27
1963 5 14 23145 348 84 55 69.5 37.5 7279.5 37.5
1963 5 15 23146 349 85 47 66 34 7313.5 34
1963 5 16 23147 350 83 49 66 34 7347.5 34
1963 5 17 23148 351 87 49 68 36 7383.5 36
1963 5 18 23149 352 90 47 68.5 36.5 7420 36.5
1963 5 19 23150 353 89 53 71 39 7459 39
1963 5 20 23151 354 88 54 71 39 7498 39
1963 5 21 23152 355 89 59 74 42 7540 42
1963 5 22 23153 356 90 55 72.5 40.5 7580.5 40.5
1963 5 23 23154 357 83 58 70.5 38.5 7619 38.5
1963 5 24 23155 358 85 48 66.5 34.5 7653.5 34.5
1963 5 25 23156 359 85 53 69 37 7690.5 37
1963 5 26 23157 360 82 48 65 33 7723.5 33
1963 5 27 23158 361 90 51 70.5 38.5 7762 38.5
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1963 5 28 23159 362 90 51 70.5 38.5 7800.5 38.5
1963 5 29 23160 363 88 54 71 39 7839.5 39 1963
1963 5 30 23161 364 84 47 65.5 33.5 7873 33.5 Avg (n ) % values
1963 5 31 23162 365 88 51 69.5 37.5 7910.5 37.5 53.7 365 100.0
1963 6 1 23163 1 88 52 70 38 38 38
1963 6 2 23164 2 86 53 69.5 37.5 75.5 37.5
1963 6 3 23165 3 86 53 69.5 37.5 113 37.5
1963 6 4 23166 4 82 60 71 39 152 39
1963 6 5 23167 5 80 45 62.5 30.5 182.5 30.5
1963 6 6 23168 6 71 51 61 29 211.5 29
1963 6 7 23169 7 80 47 63.5 31.5 243 31.5
1963 6 8 23170 8 80 47 63.5 31.5 274.5 31.5
1963 6 9 23171 9 80 47 63.5 31.5 306 31.5
1963 6 10 23172 10 76 55 65.5 33.5 339.5 33.5
1963 6 11 23173 11 85 50 67.5 35.5 375 35.5
1963 6 12 23174 12 93 50 71.5 39.5 414.5 39.5
1963 6 13 23175 13 86 55 70.5 38.5 453 38.5
1963 6 14 23176 14 87 57 72 40 493 40
1963 6 15 23177 15 85 60 72.5 40.5 533.5 40.5
1963 6 16 23178 16 84 53 68.5 36.5 570 36.5
1963 6 17 23179 17 90 56 73 41 611 41
1963 6 18 23180 18 88 60 74 42 653 42
1963 6 19 23181 19 89 54 71.5 39.5 692.5 39.5
1963 6 20 23182 20 98 59 78.5 46.5 739 46.5
1963 6 21 23183 21 95 74 84.5 52.5 791.5 52.5
1963 6 22 23184 22 94 72 83 51 842.5 51
1963 6 23 23185 23 94 70 82 50 892.5 50
1963 6 24 23186 24 90 65 77.5 45.5 938 45.5
1963 6 25 23187 25 87 51 69 37 975 37
1963 6 26 23188 26 97 50 73.5 41.5 1016.5 41.5
1963 6 27 23189 27 98 52 75 43 1059.5 43
1963 6 28 23190 28 95 62 78.5 46.5 1106 46.5
1963 6 29 23191 29 93 66 79.5 47.5 1153.5 47.5
1963 6 30 23192 30 98 53 75.5 43.5 1197 43.5
1963 7 1 23193 31 104 56 80 48 1245 48
1963 7 2 23194 32 102 75 88.5 56.5 1301.5 56.5
1963 7 3 23195 33 100 73 86.5 54.5 1356 54.5
1963 7 4 23196 34 99 66 82.5 50.5 1406.5 50.5
1963 7 5 23197 35 100 64 82 50 1456.5 50
1963 7 6 23198 36 104 61 82.5 50.5 1507 50.5
1963 7 7 23199 37 104 64 84 52 1559 52
1963 7 8 23200 38 93 68 80.5 48.5 1607.5 48.5
1963 7 9 23201 39 85 66 75.5 43.5 1651 43.5
1963 7 10 23202 40 93 63 78 46 1697 46
1963 7 11 23203 41 95 64 79.5 47.5 1744.5 47.5
1963 7 12 23204 42 99 67 83 51 1795.5 51
1963 7 13 23205 43 98 62 80 48 1843.5 48
1963 7 14 23206 44 102 62 82 50 1893.5 50
1963 7 15 23207 45 100 61 80.5 48.5 1942 48.5
1963 7 16 23208 46 103 66 84.5 52.5 1994.5 52.5
1963 7 17 23209 47 102 67 84.5 52.5 2047 52.5
1963 7 18 23210 48 103 71 87 55 2102 55
1963 7 19 23211 49 103 58 80.5 48.5 2150.5 48.5
1963 7 20 23212 50 103 61 82 50 2200.5 50
1963 7 21 23213 51 103 71 87 55 2255.5 55
1963 7 22 23214 52 93 66 79.5 47.5 2303 47.5
1963 7 23 23215 53 99 60 79.5 47.5 2350.5 47.5
1963 7 24 23216 54 105 64 84.5 52.5 2403 52.5
1963 7 25 23217 55 105 65 85 53 2456 53
1963 7 26 23218 56 104 68 86 54 2510 54
1963 7 27 23219 57 98 59 78.5 46.5 2556.5 46.5
1963 7 28 23220 58 102 58 80 48 2604.5 48
1963 7 29 23221 59 102 61 81.5 49.5 2654 49.5
1963 7 30 23222 60 102 58 80 48 2702 48
1963 7 31 23223 61 104 59 81.5 49.5 2751.5 49.5
1963 8 1 23224 62 97 73 85 53 2804.5 53
1963 8 2 23225 63 92 68 80 48 2852.5 48
1963 8 3 23226 64 92 65 78.5 46.5 2899 46.5
1963 8 4 23227 65 89 64 76.5 44.5 2943.5 44.5
1963 8 5 23228 66 91 59 75 43 2986.5 43
1963 8 6 23229 67 92 59 75.5 43.5 3030 43.5
1963 8 7 23230 68 88 66 77 45 3075 45
1963 8 8 23231 69 95 68 81.5 49.5 3124.5 49.5
1963 8 9 23232 70 94 68 81 49 3173.5 49
1963 8 10 23233 71 88 70 79 47 3220.5 47
1963 8 11 23234 72 97 65 81 49 3269.5 49
1963 8 12 23235 73 98 60 79 47 3316.5 47
1963 8 13 23236 74 98 65 81.5 49.5 3366 49.5
1963 8 14 23237 75 98 61 79.5 47.5 3413.5 47.5
1963 8 15 23238 76 100 62 81 49 3462.5 49
1963 8 16 23239 77 100 68 84 52 3514.5 52
1963 8 17 23240 78 86 63 74.5 42.5 3557 42.5
1963 8 18 23241 79 91 60 75.5 43.5 3600.5 43.5
1963 8 19 23242 80 96 61 78.5 46.5 3647 46.5
1963 8 20 23243 81 94 72 83 51 3698 51
1963 8 21 23244 82 97 64 80.5 48.5 3746.5 48.5
1963 8 22 23245 83 87 66 76.5 44.5 3791 44.5
1963 8 23 23246 84 90 65 77.5 45.5 3836.5 45.5
1963 8 24 23247 85 91 61 76 44 3880.5 44
1963 8 25 23248 86 92 58 75 43 3923.5 43
1963 8 26 23249 87 79 62 70.5 38.5 3962 38.5
1963 8 27 23250 88 86 59 72.5 40.5 4002.5 40.5
1963 8 28 23251 89 91 57 74 42 4044.5 42
1963 8 29 23252 90 95 60 77.5 45.5 4090 45.5
1963 8 30 23253 91 78 61 69.5 37.5 4127.5 37.5
1963 8 31 23254 92 76 48 62 30 4157.5 30
1963 9 1 23255 93 81 51 66 34 4191.5 34


187 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1963 9 2 23256 94 87 56 71.5 39.5 4231 39.5
1963 9 3 23257 95 90 59 74.5 42.5 4273.5 42.5
1963 9 4 23258 96 94 54 74 42 4315.5 42
1963 9 5 23259 97 84 65 74.5 42.5 4358 42.5
1963 9 6 23260 98 79 62 70.5 38.5 4396.5 38.5
1963 9 7 23261 99 85 58 71.5 39.5 4436 39.5
1963 9 8 23262 100 92 60 76 44 4480 44
1963 9 9 23263 101 90 61 75.5 43.5 4523.5 43.5
1963 9 10 23264 102 91 60 75.5 43.5 4567 43.5
1963 9 11 23265 103 93 61 77 45 4612 45
1963 9 12 23266 104 95 58 76.5 44.5 4656.5 44.5
1963 9 13 23267 105 78 56 67 35 4691.5 35
1963 9 14 23268 106 79 50 64.5 32.5 4724 32.5
1963 9 15 23269 107 86 53 69.5 37.5 4761.5 37.5
1963 9 16 23270 108 85 68 76.5 44.5 4806 44.5
1963 9 17 23271 109 81 64 72.5 40.5 4846.5 40.5
1963 9 18 23272 110 79 60 69.5 37.5 4884 37.5
1963 9 19 23273 111 82 56 69 37 4921 37
1963 9 20 23274 112 85 55 70 38 4959 38
1963 9 21 23275 113 82 52 67 35 4994 35
1963 9 22 23276 114 87 52 69.5 37.5 5031.5 37.5
1963 9 23 23277 115 91 52 71.5 39.5 5071 39.5
1963 9 24 23278 116 83 50 66.5 34.5 5105.5 34.5
1963 9 25 23279 117 87 48 67.5 35.5 5141 35.5
1963 9 26 23280 118 90 50 70 38 5179 38
1963 9 27 23281 119 92 50 71 39 5218 39
1963 9 28 23282 120 90 49 69.5 37.5 5255.5 37.5
1963 9 29 23283 121 90 49 69.5 37.5 5293 37.5
1963 9 30 23284 122 90 49 69.5 37.5 5330.5 37.5
1963 10 1 23285 123 91 50 70.5 38.5 5369 38.5
1963 10 2 23286 124 90 49 69.5 37.5 5406.5 37.5
1963 10 3 23287 125 89 48 68.5 36.5 5443 36.5
1963 10 4 23288 126 89 47 68 36 5479 36
1963 10 5 23289 127 82 53 67.5 35.5 5514.5 35.5
1963 10 6 23290 128 85 45 65 33 5547.5 33
1963 10 7 23291 129 85 45 65 33 5580.5 33
1963 10 8 23292 130 85 46 65.5 33.5 5614 33.5
1963 10 9 23293 131 85 52 68.5 36.5 5650.5 36.5
1963 10 10 23294 132 83 45 64 32 5682.5 32
1963 10 11 23295 133 84 45 64.5 32.5 5715 32.5
1963 10 12 23296 134 74 45 59.5 27.5 5742.5 27.5
1963 10 13 23297 135 68 38 53 21 5763.5 21
1963 10 14 23298 136 74 37 55.5 23.5 5787 23.5
1963 10 15 23299 137 76 38 57 25 5812 25
1963 10 16 23300 138 77 37 57 25 5837 25
1963 10 17 23301 139 75 38 56.5 24.5 5861.5 24.5
1963 10 18 23302 140 75 47 61 29 5890.5 29
1963 10 19 23303 141 60 54 57 25 5915.5 25
1963 10 20 23304 142 70 53 61.5 29.5 5945 29.5
1963 10 21 23305 143 66 45 55.5 23.5 5968.5 23.5
1963 10 22 23306 144 69 42 55.5 23.5 5992 23.5
1963 10 23 23307 145 68 47 57.5 25.5 6017.5 25.5
1963 10 24 23308 146 69 49 59 27 6044.5 27
1963 10 25 23309 147 72 42 57 25 6069.5 25
1963 10 26 23310 148 75 45 60 28 6097.5 28
1963 10 27 23311 149 76 44 60 28 6125.5 28
1963 10 28 23312 150 68 41 54.5 22.5 6148 22.5
1963 10 29 23313 151 76 47 61.5 29.5 6177.5 29.5
1963 10 30 23314 152 75 53 64 32 6209.5 32
1963 10 31 23315 153 59 42 50.5 18.5 6228 18.5
1963 11 1 23316 154 59 32 45.5 13.5 6241.5 13.5
1963 11 2 23317 155 59 28 43.5 11.5 6253 11.5
1963 11 3 23318 156 62 34 48 16 6269 16
1963 11 4 23319 157 65 35 50 18 6287 18
1963 11 5 23320 158 65 35 50 18 6305 18
1963 11 6 23321 159 67 34 50.5 18.5 6323.5 18.5
1963 11 7 23322 160 63 42 52.5 20.5 6344 20.5
1963 11 8 23323 161 64 34 49 17 6361 17
1963 11 9 23324 162 68 35 51.5 19.5 6380.5 19.5
1963 11 10 23325 163 67 33 50 18 6398.5 18
1963 11 11 23326 164 68 35 51.5 19.5 6418 19.5
1963 11 12 23327 165 61 31 46 14 6432 14
1963 11 13 23328 166 57 35 46 14 6446 14
1963 11 14 23329 167 62 32 47 15 6461 15
1963 11 15 23330 168 66 39 52.5 20.5 6481.5 20.5
1963 11 16 23331 169 55 31 43 11 6492.5 11
1963 11 17 23332 170 45 22 33.5 1.5 6494 1.5
1963 11 18 23333 171 47 24 35.5 3.5 6497.5 3.5
1963 11 19 23334 172 50 22 36 4 6501.5 4
1963 11 20 23335 173 50 25 37.5 5.5 6507 5.5
1963 11 21 23336 174 52 30 41 9 6516 9
1963 11 22 23337 175 49 23 36 4 6520 4
1963 11 23 23338 176 49 19 34 2 6522 2
1963 11 24 23339 177 52 30 41 9 6531 9
1963 11 25 23340 178 54 25 39.5 7.5 6538.5 7.5
1963 11 26 23341 179 52 21 36.5 4.5 6543 4.5
1963 11 27 23342 180 54 21 37.5 5.5 6548.5 5.5
1963 11 28 23343 181 56 21 38.5 6.5 6555 6.5
1963 11 29 23344 182 50 18 34 2 6557 2
1963 11 30 23345 183 48 18 33 1 6558 1
1963 12 1 23346 184 51 19 35 3 6561 3
1963 12 2 23347 185 53 15 34 2 6563 2
1963 12 3 23348 186 50 14 32 0 6563 0
1963 12 4 23349 187 50 14 32 0 6563 0
1963 12 5 23350 188 50 13 31.5 -0.5 6562.5 -0.5
1963 12 6 23351 189 45 17 31 -1 6561.5 -1
1963 12 7 23352 190 45 18 31.5 -0.5 6561 -0.5
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1963 12 8 23353 191 39 14 26.5 -5.5 6555.5 -5.5
1963 12 9 23354 192 47 14 30.5 -1.5 6554 -1.5
1963 12 10 23355 193 42 19 30.5 -1.5 6552.5 -1.5
1963 12 11 23356 194 30 14 22 -10 6542.5 -10
1963 12 12 23357 195 34 12 23 -9 6533.5 -9
1963 12 13 23358 196 38 9 23.5 -8.5 6525 -8.5
1963 12 14 23359 197 34 9 21.5 -10.5 6514.5 -10.5
1963 12 15 23360 198 39 13 26 -6 6508.5 -6
1963 12 16 23361 199 41 11 26 -6 6502.5 -6
1963 12 17 23362 200 43 13 28 -4 6498.5 -4
1963 12 18 23363 201 45 14 29.5 -2.5 6496 -2.5
1963 12 19 23364 202 44 18 31 -1 6495 -1
1963 12 20 23365 203 34 13 23.5 -8.5 6486.5 -8.5
1963 12 21 23366 204 40 20 30 -2 6484.5 -2
1963 12 22 23367 205 38 9 23.5 -8.5 6476 -8.5
1963 12 23 23368 206 35 8 21.5 -10.5 6465.5 -10.5
1963 12 24 23369 207 39 10 24.5 -7.5 6458 -7.5
1963 12 25 23370 208 34 9 21.5 -10.5 6447.5 -10.5
1963 12 26 23371 209 34 8 21 -11 6436.5 -11
1963 12 27 23372 210 40 12 26 -6 6430.5 -6
1963 12 28 23373 211 44 12 28 -4 6426.5 -4
1963 12 29 23374 212 48 14 31 -1 6425.5 -1
1963 12 30 23375 213 40 9 24.5 -7.5 6418 -7.5
1963 12 31 23376 214 42 12 27 -5 6413 -5
1964 1 1 23377 215 43 14 28.5 -3.5 6409.5 -3.5
1964 1 2 23378 216 47 12 29.5 -2.5 6407 -2.5
1964 1 3 23379 217 44 15 29.5 -2.5 6404.5 -2.5
1964 1 4 23380 218 33 8 20.5 -11.5 6393 -11.5
1964 1 5 23381 219 40 8 24 -8 6385 -8
1964 1 6 23382 220 36 10 23 -9 6376 -9
1964 1 7 23383 221 40 14 27 -5 6371 -5
1964 1 8 23384 222 35 6 20.5 -11.5 6359.5 -11.5
1964 1 9 23385 223 32 3 17.5 -14.5 6345 -14.5
1964 1 10 23386 224 40 10 25 -7 6338 -7
1964 1 11 23387 225 36 5 20.5 -11.5 6326.5 -11.5
1964 1 12 23388 226 31 4 17.5 -14.5 6312 -14.5
1964 1 13 23389 227 32 -1 15.5 -16.5 6295.5 -16.5
1964 1 14 23390 228 29 -1 14 -18 6277.5 -18
1964 1 15 23391 229 39 -2 18.5 -13.5 6264 -13.5
1964 1 16 23392 230 36 3 19.5 -12.5 6251.5 -12.5
1964 1 17 23393 231 44 8 26 -6 6245.5 -6
1964 1 18 23394 232 49 26 37.5 5.5 6251 5.5
1964 1 19 23395 233 51 13 32 0 6251 0
1964 1 20 23396 234 49 25 37 5 6256 5
1964 1 21 23397 235 53 22 37.5 5.5 6261.5 5.5
1964 1 22 23398 236 46 31 38.5 6.5 6268 6.5
1964 1 23 23399 237 39 20 29.5 -2.5 6265.5 -2.5
1964 1 24 23400 238 39 14 26.5 -5.5 6260 -5.5
1964 1 25 23401 239 40 20 30 -2 6258 -2
1964 1 26 23402 240 46 18 32 0 6258 0
1964 1 27 23403 241 45 15 30 -2 6256 -2
1964 1 28 23404 242 45 15 30 -2 6254 -2
1964 1 29 23405 243 48 15 31.5 -0.5 6253.5 -0.5
1964 1 30 23406 244 51 16 33.5 1.5 6255 1.5
1964 1 31 23407 245 48 16 32 0 6255 0
1964 2 1 23408 246 47 15 31 -1 6254 -1
1964 2 2 23409 247 44 21 32.5 0.5 6254.5 0.5
1964 2 3 23410 248 40 17 28.5 -3.5 6251 -3.5
1964 2 4 23411 249 47 10 28.5 -3.5 6247.5 -3.5
1964 2 5 23412 250 48 12 30 -2 6245.5 -2
1964 2 6 23413 251 39 13 26 -6 6239.5 -6
1964 2 7 23414 252 45 11 28 -4 6235.5 -4
1964 2 8 23415 253 49 11 30 -2 6233.5 -2
1964 2 9 23416 254 58 15 36.5 4.5 6238 4.5
1964 2 10 23417 255 56 20 38 6 6244 6
1964 2 11 23418 256 56 21 38.5 6.5 6250.5 6.5
1964 2 12 23419 257 47 22 34.5 2.5 6253 2.5
1964 2 13 23420 258 40 17 28.5 -3.5 6249.5 -3.5
1964 2 14 23421 259 40 19 29.5 -2.5 6247 -2.5
1964 2 15 23422 260 39 9 24 -8 6239 -8
1964 2 16 23423 261 47 15 31 -1 6238 -1
1964 2 17 23424 262 53 15 34 2 6240 2
1964 2 18 23425 263 51 15 33 1 6241 1
1964 2 19 23426 264 51 20 35.5 3.5 6244.5 3.5
1964 2 20 23427 265 42 22 32 0 6244.5 0
1964 2 21 23428 266 47 13 30 -2 6242.5 -2
1964 2 22 23429 267 46 14 30 -2 6240.5 -2
1964 2 23 23430 268 43 18 30.5 -1.5 6239 -1.5
1964 2 24 23431 269 54 12 33 1 6240 1
1964 2 25 23432 270 44 20 32 0 6240 0
1964 2 26 23433 271 43 10 26.5 -5.5 6234.5 -5.5
1964 2 27 23434 272 46 13 29.5 -2.5 6232 -2.5
1964 2 28 23435 273 48 10 29 -3 6229 -3
1964 2 29 23436 274 56 15 35.5 3.5 6232.5 3.5
1964 3 1 23437 275 54 17 35.5 3.5 6236 3.5
1964 3 2 23438 276 50 32 41 9 6245 9
1964 3 3 23439 277 42 25 33.5 1.5 6246.5 1.5
1964 3 4 23440 278 48 16 32 0 6246.5 0
1964 3 5 23441 279 50 24 37 5 6251.5 5
1964 3 6 23442 280 40 24 32 0 6251.5 0
1964 3 7 23443 281 41 25 33 1 6252.5 1
1964 3 8 23444 282 43 20 31.5 -0.5 6252 -0.5
1964 3 9 23445 283 45 17 31 -1 6251 -1
1964 3 10 23446 284 44 24 34 2 6253 2
1964 3 11 23447 285 53 18 35.5 3.5 6256.5 3.5
1964 3 12 23448 286 56 33 44.5 12.5 6269 12.5
1964 3 13 23449 287 47 20 33.5 1.5 6270.5 1.5
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1964 3 14 23450 288 45 17 31 -1 6269.5 -1
1964 3 15 23451 289 51 28 39.5 7.5 6277 7.5
1964 3 16 23452 290 55 24 39.5 7.5 6284.5 7.5
1964 3 17 23453 291 61 20 40.5 8.5 6293 8.5
1964 3 18 23454 292 57 23 40 8 6301 8
1964 3 19 23455 293 47 22 34.5 2.5 6303.5 2.5
1964 3 20 23456 294 51 19 35 3 6306.5 3
1964 3 21 23457 295 62 28 45 13 6319.5 13
1964 3 22 23458 296 52 37 44.5 12.5 6332 12.5
1964 3 23 23459 297 48 32 40 8 6340 8
1964 3 24 23460 298 43 30 36.5 4.5 6344.5 4.5
1964 3 25 23461 299 50 29 39.5 7.5 6352 7.5
1964 3 26 23462 300 56 23 39.5 7.5 6359.5 7.5
1964 3 27 23463 301 58 25 41.5 9.5 6369 9.5
1964 3 28 23464 302 64 25 44.5 12.5 6381.5 12.5
1964 3 29 23465 303 67 26 46.5 14.5 6396 14.5
1964 3 30 23466 304 73 27 50 18 6414 18
1964 3 31 23467 305 74 32 53 21 6435 21
1964 4 1 23468 306 59 38 48.5 16.5 6451.5 16.5
1964 4 2 23469 307 48 36 42 10 6461.5 10
1964 4 3 23470 308 48 37 42.5 10.5 6472 10.5
1964 4 4 23471 309 54 36 45 13 6485 13
1964 4 5 23472 310 58 34 46 14 6499 14
1964 4 6 23473 311 48 37 42.5 10.5 6509.5 10.5
1964 4 7 23474 312 52 35 43.5 11.5 6521 11.5
1964 4 8 23475 313 60 36 48 16 6537 16
1964 4 9 23476 314 63 33 48 16 6553 16
1964 4 10 23477 315 61 41 51 19 6572 19
1964 4 11 23478 316 71 32 51.5 19.5 6591.5 19.5
1964 4 12 23479 317 60 36 48 16 6607.5 16
1964 4 13 23480 318 68 33 50.5 18.5 6626 18.5
1964 4 14 23481 319 73 35 54 22 6648 22
1964 4 15 23482 320 81 36 58.5 26.5 6674.5 26.5
1964 4 16 23483 321 84 39 61.5 29.5 6704 29.5
1964 4 17 23484 322 73 55 64 32 6736 32
1964 4 18 23485 323 66 50 58 26 6762 26
1964 4 19 23486 324 66 39 52.5 20.5 6782.5 20.5
1964 4 20 23487 325 64 36 50 18 6800.5 18
1964 4 21 23488 326 68 32 50 18 6818.5 18
1964 4 22 23489 327 73 34 53.5 21.5 6840 21.5
1964 4 23 23490 328 74 55 64.5 32.5 6872.5 32.5
1964 4 24 23491 329 56 37 46.5 14.5 6887 14.5
1964 4 25 23492 330 52 30 41 9 6896 9
1964 4 26 23493 331 65 35 50 18 6914 18
1964 4 27 23494 332 71 42 56.5 24.5 6938.5 24.5
1964 4 28 23495 333 74 38 56 24 6962.5 24
1964 4 29 23496 334 71 42 56.5 24.5 6987 24.5
1964 4 30 23497 335 73 40 56.5 24.5 7011.5 24.5
1964 5 1 23498 336 73 41 57 25 7036.5 25
1964 5 2 23499 337 58 37 47.5 15.5 7052 15.5
1964 5 3 23500 338 66 32 49 17 7069 17
1964 5 4 23501 339 68 35 51.5 19.5 7088.5 19.5
1964 5 5 23502 340 58 36 47 15 7103.5 15
1964 5 6 23503 341 59 42 50.5 18.5 7122 18.5
1964 5 7 23504 342 51 39 45 13 7135 13
1964 5 8 23505 343 64 36 50 18 7153 18
1964 5 9 23506 344 69 33 51 19 7172 19
1964 5 10 23507 345 76 37 56.5 24.5 7196.5 24.5
1964 5 11 23508 346 73 40 56.5 24.5 7221 24.5
1964 5 12 23509 347 80 36 58 26 7247 26
1964 5 13 23510 348 85 44 64.5 32.5 7279.5 32.5
1964 5 14 23511 349 88 47 67.5 35.5 7315 35.5
1964 5 15 23512 350 91 46 68.5 36.5 7351.5 36.5
1964 5 16 23513 351 92 44 68 36 7387.5 36
1964 5 17 23514 352 88 46 67 35 7422.5 35
1964 5 18 23515 353 87 45 66 34 7456.5 34
1964 5 19 23516 354 94 45 69.5 37.5 7494 37.5
1964 5 20 23517 355 94 57 75.5 43.5 7537.5 43.5
1964 5 21 23518 356 93 52 72.5 40.5 7578 40.5
1964 5 22 23519 357 90 57 73.5 41.5 7619.5 41.5
1964 5 23 23520 358 92 55 73.5 41.5 7661 41.5
1964 5 24 23521 359 90 54 72 40 7701 40
1964 5 25 23522 360 79 52 65.5 33.5 7734.5 33.5
1964 5 26 23523 361 79 55 67 35 7769.5 35
1964 5 27 23524 362 83 50 66.5 34.5 7804 34.5
1964 5 28 23525 363 78 48 63 31 7835 31
1964 5 29 23526 364 73 51 62 30 7865 30 1964
1964 5 30 23527 365 74 48 61 29 7894 29 Avg (n ) % values
1964 5 31 23528 366 78 48 63 31 7925 31 53.7 366 100.0
1964 6 1 23529 1 84 50 67 35 35 35
1964 6 2 23530 2 86 57 71.5 39.5 74.5 39.5
1964 6 3 23531 3 87 57 72 40 114.5 40
1964 6 4 23532 4 86 53 69.5 37.5 152 37.5
1964 6 5 23533 5 93 59 76 44 196 44
1964 6 6 23534 6 94 58 76 44 240 44
1964 6 7 23535 7 82 55 68.5 36.5 276.5 36.5
1964 6 8 23536 8 74 51 62.5 30.5 307 30.5
1964 6 9 23537 9 83 50 66.5 34.5 341.5 34.5
1964 6 10 23538 10 76 55 65.5 33.5 375 33.5
1964 6 11 23539 11 83 44 63.5 31.5 406.5 31.5
1964 6 12 23540 12 89 47 68 36 442.5 36
1964 6 13 23541 13 85 51 68 36 478.5 36
1964 6 14 23542 14 85 46 65.5 33.5 512 33.5
1964 6 15 23543 15 97 51 74 42 554 42
1964 6 16 23544 16 90 73 81.5 49.5 603.5 49.5
1964 6 17 23545 17 80 55 67.5 35.5 639 35.5
1964 6 18 23546 18 85 44 64.5 32.5 671.5 32.5
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1964 6 19 23547 19 89 62 75.5 43.5 715 43.5
1964 6 20 23548 20 87 57 72 40 755 40
1964 6 21 23549 21 84 50 67 35 790 35
1964 6 22 23550 22 79 46 62.5 30.5 820.5 30.5
1964 6 23 23551 23 86 50 68 36 856.5 36
1964 6 24 23552 24 95 47 71 39 895.5 39
1964 6 25 23553 25 99 54 76.5 44.5 940 44.5
1964 6 26 23554 26 100 62 81 49 989 49
1964 6 27 23555 27 95 60 77.5 45.5 1034.5 45.5
1964 6 28 23556 28 93 68 80.5 48.5 1083 48.5
1964 6 29 23557 29 95 58 76.5 44.5 1127.5 44.5
1964 6 30 23558 30 97 60 78.5 46.5 1174 46.5
1964 7 1 23559 31 100 56 78 46 1220 46
1964 7 2 23560 32 100 56 78 46 1266 46
1964 7 3 23561 33 101 56 78.5 46.5 1312.5 46.5
1964 7 4 23562 34 101 70 85.5 53.5 1366 53.5
1964 7 5 23563 35 100 65 82.5 50.5 1416.5 50.5
1964 7 6 23564 36 103 56 79.5 47.5 1464 47.5
1964 7 7 23565 37 104 60 82 50 1514 50
1964 7 8 23566 38 105 62 83.5 51.5 1565.5 51.5
1964 7 9 23567 39 88 70 79 47 1612.5 47
1964 7 10 23568 40 103 62 82.5 50.5 1663 50.5
1964 7 11 23569 41 100 65 82.5 50.5 1713.5 50.5
1964 7 12 23570 42 100 74 87 55 1768.5 55
1964 7 13 23571 43 95 73 84 52 1820.5 52
1964 7 14 23572 44 95 64 79.5 47.5 1868 47.5
1964 7 15 23573 45 95 62 78.5 46.5 1914.5 46.5
1964 7 16 23574 46 100 64 82 50 1964.5 50
1964 7 17 23575 47 101 68 84.5 52.5 2017 52.5
1964 7 18 23576 48 104 68 86 54 2071 54
1964 7 19 23577 49 105 62 83.5 51.5 2122.5 51.5
1964 7 20 23578 50 105 62 83.5 51.5 2174 51.5
1964 7 21 23579 51 99 71 85 53 2227 53
1964 7 22 23580 52 98 71 84.5 52.5 2279.5 52.5
1964 7 23 23581 53 100 74 87 55 2334.5 55
1964 7 24 23582 54 100 68 84 52 2386.5 52
1964 7 25 23583 55 104 67 85.5 53.5 2440 53.5
1964 7 26 23584 56 102 64 83 51 2491 51
1964 7 27 23585 57 100 73 86.5 54.5 2545.5 54.5
1964 7 28 23586 58 99 69 84 52 2597.5 52
1964 7 29 23587 59 98 72 85 53 2650.5 53
1964 7 30 23588 60 100 70 85 53 2703.5 53
1964 7 31 23589 61 94 69 81.5 49.5 2753 49.5
1964 8 1 23590 62 89 65 77 45 2798 45
1964 8 2 23591 63 94 67 80.5 48.5 2846.5 48.5
1964 8 3 23592 64 91 64 77.5 45.5 2892 45.5
1964 8 4 23593 65 93 62 77.5 45.5 2937.5 45.5
1964 8 5 23594 66 97 66 81.5 49.5 2987 49.5
1964 8 6 23595 67 99 63 81 49 3036 49
1964 8 7 23596 68 101 66 83.5 51.5 3087.5 51.5
1964 8 8 23597 69 102 63 82.5 50.5 3138 50.5
1964 8 9 23598 70 103 67 85 53 3191 53
1964 8 10 23599 71 103 76 89.5 57.5 3248.5 57.5
1964 8 11 23600 72 98 71 84.5 52.5 3301 52.5
1964 8 12 23601 73 96 71 83.5 51.5 3352.5 51.5
1964 8 13 23602 74 95 60 77.5 45.5 3398 45.5
1964 8 14 23603 75 93 63 78 46 3444 46
1964 8 15 23604 76 99 58 78.5 46.5 3490.5 46.5
1964 8 16 23605 77 98 62 80 48 3538.5 48
1964 8 17 23606 78 96 59 77.5 45.5 3584 45.5
1964 8 18 23607 79 102 58 80 48 3632 48
1964 8 19 23608 80 95 72 83.5 51.5 3683.5 51.5
1964 8 20 23609 81 81 60 70.5 38.5 3722 38.5
1964 8 21 23610 82 85 49 67 35 3757 35
1964 8 22 23611 83 88 51 69.5 37.5 3794.5 37.5
1964 8 23 23612 84 97 50 73.5 41.5 3836 41.5
1964 8 24 23613 85 102 54 78 46 3882 46
1964 8 25 23614 86 96 57 76.5 44.5 3926.5 44.5
1964 8 26 23615 87 92 65 78.5 46.5 3973 46.5
1964 8 27 23616 88 84 61 72.5 40.5 4013.5 40.5
1964 8 28 23617 89 91 45 68 36 4049.5 36
1964 8 29 23618 90 81 54 67.5 35.5 4085 35.5
1964 8 30 23619 91 88 48 68 36 4121 36
1964 8 31 23620 92 90 66 78 46 4167 46
1964 9 1 23621 93 90 68 79 47 4214 47
1964 9 2 23622 94 81 58 69.5 37.5 4251.5 37.5
1964 9 3 23623 95 87 43 65 33 4284.5 33
1964 9 4 23624 96 94 46 70 38 4322.5 38
1964 9 5 23625 97 95 52 73.5 41.5 4364 41.5
1964 9 6 23626 98 91 66 78.5 46.5 4410.5 46.5
1964 9 7 23627 99 90 52 71 39 4449.5 39
1964 9 8 23628 100 90 55 72.5 40.5 4490 40.5
1964 9 9 23629 101 91 56 73.5 41.5 4531.5 41.5
1964 9 10 23630 102 89 43 66 34 4565.5 34
1964 9 11 23631 103 92 47 69.5 37.5 4603 37.5
1964 9 12 23632 104 92 46 69 37 4640 37
1964 9 13 23633 105 90 50 70 38 4678 38
1964 9 14 23634 106 80 60 70 38 4716 38
1964 9 15 23635 107 76 56 66 34 4750 34
1964 9 16 23636 108 84 45 64.5 32.5 4782.5 32.5
1964 9 17 23637 109 88 41 64.5 32.5 4815 32.5
1964 9 18 23638 110 83 53 68 36 4851 36
1964 9 19 23639 111 74 42 58 26 4877 26
1964 9 20 23640 112 78 37 57.5 25.5 4902.5 25.5
1964 9 21 23641 113 67 47 57 25 4927.5 25
1964 9 22 23642 114 72 40 56 24 4951.5 24
1964 9 23 23643 115 81 46 63.5 31.5 4983 31.5
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1964 9 24 23644 116 85 46 65.5 33.5 5016.5 33.5
1964 9 25 23645 117 87 52 69.5 37.5 5054 37.5
1964 9 26 23646 118 85 52 68.5 36.5 5090.5 36.5
1964 9 27 23647 119 81 43 62 30 5120.5 30
1964 9 28 23648 120 84 47 65.5 33.5 5154 33.5
1964 9 29 23649 121 85 52 68.5 36.5 5190.5 36.5
1964 9 30 23650 122 86 46 66 34 5224.5 34
1964 10 1 23651 123 89 48 68.5 36.5 5261 36.5
1964 10 2 23652 124 82 43 62.5 30.5 5291.5 30.5
1964 10 3 23653 125 88 41 64.5 32.5 5324 32.5
1964 10 4 23654 126 84 43 63.5 31.5 5355.5 31.5
1964 10 5 23655 127 84 41 62.5 30.5 5386 30.5
1964 10 6 23656 128 81 39 60 28 5414 28
1964 10 7 23657 129 85 37 61 29 5443 29
1964 10 8 23658 130 86 40 63 31 5474 31
1964 10 9 23659 131 88 46 67 35 5509 35
1964 10 10 23660 132 85 46 65.5 33.5 5542.5 33.5
1964 10 11 23661 133 75 40 57.5 25.5 5568 25.5
1964 10 12 23662 134 77 37 57 25 5593 25
1964 10 13 23663 135 78 34 56 24 5617 24
1964 10 14 23664 136 80 36 58 26 5643 26
1964 10 15 23665 137 83 37 60 28 5671 28
1964 10 16 23666 138 81 42 61.5 29.5 5700.5 29.5
1964 10 17 23667 139 78 45 61.5 29.5 5730 29.5
1964 10 18 23668 140 68 33 50.5 18.5 5748.5 18.5
1964 10 19 23669 141 68 31 49.5 17.5 5766 17.5
1964 10 20 23670 142 74 30 52 20 5786 20
1964 10 21 23671 143 74 29 51.5 19.5 5805.5 19.5
1964 10 22 23672 144 75 29 52 20 5825.5 20
1964 10 23 23673 145 66 32 49 17 5842.5 17
1964 10 24 23674 146 66 26 46 14 5856.5 14
1964 10 25 23675 147 69 25 47 15 5871.5 15
1964 10 26 23676 148 70 33 51.5 19.5 5891 19.5
1964 10 27 23677 149 75 30 52.5 20.5 5911.5 20.5
1964 10 28 23678 150 74 40 57 25 5936.5 25
1964 10 29 23679 151 76 40 58 26 5962.5 26
1964 10 30 23680 152 68 40 54 22 5984.5 22
1964 10 31 23681 153 64 33 48.5 16.5 6001 16.5
1964 11 1 23682 154 60 30 45 13 6014 13
1964 11 2 23683 155 61 33 47 15 6029 15
1964 11 3 23684 156 58 24 41 9 6038 9
1964 11 4 23685 157 60 18 39 7 6045 7
1964 11 5 23686 158 64 21 42.5 10.5 6055.5 10.5
1964 11 6 23687 159 65 22 43.5 11.5 6067 11.5
1964 11 7 23688 160 65 23 44 12 6079 12
1964 11 8 23689 161 70 27 48.5 16.5 6095.5 16.5
1964 11 9 23690 162 66 29 47.5 15.5 6111 15.5
1964 11 10 23691 163 55 33 44 12 6123 12
1964 11 11 23692 164 48 28 38 6 6129 6
1964 11 12 23693 165 56 25 40.5 8.5 6137.5 8.5
1964 11 13 23694 166 51 30 40.5 8.5 6146 8.5
1964 11 14 23695 167 37 25 31 -1 6145 -1
1964 11 15 23696 168 33 24 28.5 -3.5 6141.5 -3.5
1964 11 16 23697 169 45 4 24.5 -7.5 6134 -7.5
1964 11 17 23698 170 32 -8 12 -20 6114 -20
1964 11 18 23699 171 36 4 20 -12 6102 -12
1964 11 19 23700 172 39 -1 19 -13 6089 -13
1964 11 20 23701 173 38 -1 18.5 -13.5 6075.5 -13.5
1964 11 21 23702 174 38 1 19.5 -12.5 6063 -12.5
1964 11 22 23703 175 32 2 17 -15 6048 -15
1964 11 23 23704 176 36 4 20 -12 6036 -12
1964 11 24 23705 177 35 5 20 -12 6024 -12
1964 11 25 23706 178 39 10 24.5 -7.5 6016.5 -7.5
1964 11 26 23707 179 46 12 29 -3 6013.5 -3
1964 11 27 23708 180 48 15 31.5 -0.5 6013 -0.5
1964 11 28 23709 181 44 10 27 -5 6008 -5
1964 11 29 23710 182 46 16 31 -1 6007 -1
1964 11 30 23711 183 44 15 29.5 -2.5 6004.5 -2.5
1964 12 1 23712 184 47 23 35 3 6007.5 3
1964 12 2 23713 185 46 26 36 4 6011.5 4
1964 12 3 23714 186 49 25 37 5 6016.5 5
1964 12 4 23715 187 46 24 35 3 6019.5 3
1964 12 5 23716 188 36 21 28.5 -3.5 6016 -3.5
1964 12 6 23717 189 39 19 29 -3 6013 -3
1964 12 7 23718 190 34 12 23 -9 6004 -9
1964 12 8 23719 191 35 12 23.5 -8.5 5995.5 -8.5
1964 12 9 23720 192 37 19 28 -4 5991.5 -4
1964 12 10 23721 193 31 15 23 -9 5982.5 -9
1964 12 11 23722 194 41 26 33.5 1.5 5984 1.5
1964 12 12 23723 195 37 19 28 -4 5980 -4
1964 12 13 23724 196 35 9 22 -10 5970 -10
1964 12 14 23725 197 30 10 20 -12 5958 -12
1964 12 15 23726 198 37 8 22.5 -9.5 5948.5 -9.5
1964 12 16 23727 199 50 9 29.5 -2.5 5946 -2.5
1964 12 17 23728 200 36 11 23.5 -8.5 5937.5 -8.5
1964 12 18 23729 201 27 10 18.5 -13.5 5924 -13.5
1964 12 19 23730 202 32 7 19.5 -12.5 5911.5 -12.5
1964 12 20 23731 203 40 8 24 -8 5903.5 -8
1964 12 21 23732 204 38 16 27 -5 5898.5 -5
1964 12 22 23733 205 41 22 31.5 -0.5 5898 -0.5
1964 12 23 23734 206 63 25 44 12 5910 12
1964 12 24 23735 207 66 30 48 16 5926 16
1964 12 25 23736 208 54 29 41.5 9.5 5935.5 9.5
1964 12 26 23737 209 52 29 40.5 8.5 5944 8.5
1964 12 27 23738 210 57 39 48 16 5960 16
1964 12 28 23739 211 47 32 39.5 7.5 5967.5 7.5
1964 12 29 23740 212 39 20 29.5 -2.5 5965 -2.5
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1964 12 30 23741 213 40 12 26 -6 5959 -6
1964 12 31 23742 214 39 15 27 -5 5954 -5
1965 1 1 23743 215 40 17 28.5 -3.5 5950.5 -3.5
1965 1 2 23744 216 35 16 25.5 -6.5 5944 -6.5
1965 1 3 23745 217 33 21 27 -5 5939 -5
1965 1 4 23746 218 40 16 28 -4 5935 -4
1965 1 5 23747 219 38 22 30 -2 5933 -2
1965 1 6 23748 220 46 24 35 3 5936 3
1965 1 7 23749 221 57 32 44.5 12.5 5948.5 12.5
1965 1 8 23750 222 42 21 31.5 -0.5 5948 -0.5
1965 1 9 23751 223 37 17 27 -5 5943 -5
1965 1 10 23752 224 36 15 25.5 -6.5 5936.5 -6.5
1965 1 11 23753 225 37 19 28 -4 5932.5 -4
1965 1 12 23754 226 45 18 31.5 -0.5 5932 -0.5
1965 1 13 23755 227 43 17 30 -2 5930 -2
1965 1 14 23756 228 46 19 32.5 0.5 5930.5 0.5
1965 1 15 23757 229 49 21 35 3 5933.5 3
1965 1 16 23758 230 52 21 36.5 4.5 5938 4.5
1965 1 17 23759 231 50 20 35 3 5941 3
1965 1 18 23760 232 47 20 33.5 1.5 5942.5 1.5
1965 1 19 23761 233 49 27 38 6 5948.5 6
1965 1 20 23762 234 45 25 35 3 5951.5 3
1965 1 21 23763 235 48 31 39.5 7.5 5959 7.5
1965 1 22 23764 236 48 25 36.5 4.5 5963.5 4.5
1965 1 23 23765 237 46 20 33 1 5964.5 1
1965 1 24 23766 238 53 27 40 8 5972.5 8
1965 1 25 23767 239 42 24 33 1 5973.5 1
1965 1 26 23768 240 40 22 31 -1 5972.5 -1
1965 1 27 23769 241 45 15 30 -2 5970.5 -2
1965 1 28 23770 242 51 17 34 2 5972.5 2
1965 1 29 23771 243 62 24 43 11 5983.5 11
1965 1 30 23772 244 62 35 48.5 16.5 6000 16.5
1965 1 31 23773 245 65 29 47 15 6015 15
1965 2 1 23774 246 50 24 37 5 6020 5
1965 2 2 23775 247 52 17 34.5 2.5 6022.5 2.5
1965 2 3 23776 248 55 19 37 5 6027.5 5
1965 2 4 23777 249 55 20 37.5 5.5 6033 5.5
1965 2 5 23778 250 55 26 40.5 8.5 6041.5 8.5
1965 2 6 23779 251 52 37 44.5 12.5 6054 12.5
1965 2 7 23780 252 41 30 35.5 3.5 6057.5 3.5
1965 2 8 23781 253 45 21 33 1 6058.5 1
1965 2 9 23782 254 38 28 33 1 6059.5 1
1965 2 10 23783 255 33 22 27.5 -4.5 6055 -4.5
1965 2 11 23784 256 32 4 18 -14 6041 -14
1965 2 12 23785 257 33 -1 16 -16 6025 -16
1965 2 13 23786 258 31 -2 14.5 -17.5 6007.5 -17.5
1965 2 14 23787 259 31 21 26 -6 6001.5 -6
1965 2 15 23788 260 39 10 24.5 -7.5 5994 -7.5
1965 2 16 23789 261 42 11 26.5 -5.5 5988.5 -5.5
1965 2 17 23790 262 45 16 30.5 -1.5 5987 -1.5
1965 2 18 23791 263 52 20 36 4 5991 4
1965 2 19 23792 264 56 22 39 7 5998 7
1965 2 20 23793 265 63 23 43 11 6009 11
1965 2 21 23794 266 57 26 41.5 9.5 6018.5 9.5
1965 2 22 23795 267 62 32 47 15 6033.5 15
1965 2 23 23796 268 45 23 34 2 6035.5 2
1965 2 24 23797 269 47 17 32 0 6035.5 0
1965 2 25 23798 270 54 18 36 4 6039.5 4
1965 2 26 23799 271 57 19 38 6 6045.5 6
1965 2 27 23800 272 59 25 42 10 6055.5 10
1965 2 28 23801 273 49 31 40 8 6063.5 8
1965 3 1 23802 274 41 23 32 0 6063.5 0
1965 3 2 23803 275 38 13 25.5 -6.5 6057 -6.5
1965 3 3 23804 276 37 11 24 -8 6049 -8
1965 3 4 23805 277 43 12 27.5 -4.5 6044.5 -4.5
1965 3 5 23806 278 51 15 33 1 6045.5 1
1965 3 6 23807 279 53 16 34.5 2.5 6048 2.5
1965 3 7 23808 280 56 23 39.5 7.5 6055.5 7.5
1965 3 8 23809 281 59 20 39.5 7.5 6063 7.5
1965 3 9 23810 282 61 21 41 9 6072 9
1965 3 10 23811 283 58 28 43 11 6083 11
1965 3 11 23812 284 51 28 39.5 7.5 6090.5 7.5
1965 3 12 23813 285 54 37 45.5 13.5 6104 13.5
1965 3 13 23814 286 47 31 39 7 6111 7
1965 3 14 23815 287 55 24 39.5 7.5 6118.5 7.5
1965 3 15 23816 288 58 25 41.5 9.5 6128 9.5
1965 3 16 23817 289 61 32 46.5 14.5 6142.5 14.5
1965 3 17 23818 290 58 37 47.5 15.5 6158 15.5
1965 3 18 23819 291 45 24 34.5 2.5 6160.5 2.5
1965 3 19 23820 292 44 16 30 -2 6158.5 -2
1965 3 20 23821 293 57 14 35.5 3.5 6162 3.5
1965 3 21 23822 294 71 21 46 14 6176 14
1965 3 22 23823 295 70 34 52 20 6196 20
1965 3 23 23824 296 56 38 47 15 6211 15
1965 3 24 23825 297 49 34 41.5 9.5 6220.5 9.5
1965 3 25 23826 298 49 21 35 3 6223.5 3
1965 3 26 23827 299 59 29 44 12 6235.5 12
1965 3 27 23828 300 60 35 47.5 15.5 6251 15.5
1965 3 28 23829 301 61 39 50 18 6269 18
1965 3 29 23830 302 65 30 47.5 15.5 6284.5 15.5
1965 3 30 23831 303 70 30 50 18 6302.5 18
1965 3 31 23832 304 76 32 54 22 6324.5 22
1965 4 1 23833 305 73 43 58 26 6350.5 26
1965 4 2 23834 306 58 40 49 17 6367.5 17
1965 4 3 23835 307 55 36 45.5 13.5 6381 13.5
1965 4 4 23836 308 50 38 44 12 6393 12
1965 4 5 23837 309 58 39 48.5 16.5 6409.5 16.5
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1965 4 6 23838 310 62 34 48 16 6425.5 16
1965 4 7 23839 311 58 45 51.5 19.5 6445 19.5
1965 4 8 23840 312 57 40 48.5 16.5 6461.5 16.5
1965 4 9 23841 313 51 39 45 13 6474.5 13
1965 4 10 23842 314 47 34 40.5 8.5 6483 8.5
1965 4 11 23843 315 50 28 39 7 6490 7
1965 4 12 23844 316 43 32 37.5 5.5 6495.5 5.5
1965 4 13 23845 317 54 34 44 12 6507.5 12
1965 4 14 23846 318 60 30 45 13 6520.5 13
1965 4 15 23847 319 69 30 49.5 17.5 6538 17.5
1965 4 16 23848 320 72 34 53 21 6559 21
1965 4 17 23849 321 78 41 59.5 27.5 6586.5 27.5
1965 4 18 23850 322 73 47 60 28 6614.5 28
1965 4 19 23851 323 81 36 58.5 26.5 6641 26.5
1965 4 20 23852 324 84 45 64.5 32.5 6673.5 32.5
1965 4 21 23853 325 83 43 63 31 6704.5 31
1965 4 22 23854 326 88 50 69 37 6741.5 37
1965 4 23 23855 327 72 50 61 29 6770.5 29
1965 4 24 23856 328 74 39 56.5 24.5 6795 24.5
1965 4 25 23857 329 69 43 56 24 6819 24
1965 4 26 23858 330 65 49 57 25 6844 25
1965 4 27 23859 331 63 42 52.5 20.5 6864.5 20.5
1965 4 28 23860 332 70 34 52 20 6884.5 20
1965 4 29 23861 333 79 38 58.5 26.5 6911 26.5
1965 4 30 23862 334 86 40 63 31 6942 31
1965 5 1 23863 335 87 47 67 35 6977 35
1965 5 2 23864 336 82 61 71.5 39.5 7016.5 39.5
1965 5 3 23865 337 78 46 62 30 7046.5 30
1965 5 4 23866 338 72 40 56 24 7070.5 24
1965 5 5 23867 339 70 40 55 23 7093.5 23
1965 5 6 23868 340 56 38 47 15 7108.5 15
1965 5 7 23869 341 52 37 44.5 12.5 7121 12.5
1965 5 8 23870 342 57 35 46 14 7135 14
1965 5 9 23871 343 64 30 47 15 7150 15
1965 5 10 23872 344 70 37 53.5 21.5 7171.5 21.5
1965 5 11 23873 345 74 35 54.5 22.5 7194 22.5
1965 5 12 23874 346 81 46 63.5 31.5 7225.5 31.5
1965 5 13 23875 347 60 48 54 22 7247.5 22
1965 5 14 23876 348 71 44 57.5 25.5 7273 25.5
1965 5 15 23877 349 78 43 60.5 28.5 7301.5 28.5
1965 5 16 23878 350 81 44 62.5 30.5 7332 30.5
1965 5 17 23879 351 92 51 71.5 39.5 7371.5 39.5
1965 5 18 23880 352 86 51 68.5 36.5 7408 36.5
1965 5 19 23881 353 89 50 69.5 37.5 7445.5 37.5
1965 5 20 23882 354 88 55 71.5 39.5 7485 39.5
1965 5 21 23883 355 86 63 74.5 42.5 7527.5 42.5
1965 5 22 23884 356 82 59 70.5 38.5 7566 38.5
1965 5 23 23885 357 74 48 61 29 7595 29
1965 5 24 23886 358 64 49 56.5 24.5 7619.5 24.5
1965 5 25 23887 359 63 44 53.5 21.5 7641 21.5
1965 5 26 23888 360 67 42 54.5 22.5 7663.5 22.5
1965 5 27 23889 361 70 38 54 22 7685.5 22
1965 5 28 23890 362 75 38 56.5 24.5 7710 24.5
1965 5 29 23891 363 86 41 63.5 31.5 7741.5 31.5 1965
1965 5 30 23892 364 93 45 69 37 7778.5 37 Avg (n ) % values
1965 5 31 23893 365 86 56 71 39 7817.5 39 53.4 365 100.0
1965 6 1 23894 1 84 52 68 36 36 36
1965 6 2 23895 2 82 45 63.5 31.5 67.5 31.5
1965 6 3 23896 3 84 56 70 38 105.5 38
1965 6 4 23897 4 84 52 68 36 141.5 36
1965 6 5 23898 5 83 48 65.5 33.5 175 33.5
1965 6 6 23899 6 90 46 68 36 211 36
1965 6 7 23900 7 92 53 72.5 40.5 251.5 40.5
1965 6 8 23901 8 89 57 73 41 292.5 41
1965 6 9 23902 9 73 55 64 32 324.5 32
1965 6 10 23903 10 80 52 66 34 358.5 34
1965 6 11 23904 11 76 56 66 34 392.5 34
1965 6 12 23905 12 90 53 71.5 39.5 432 39.5
1965 6 13 23906 13 92 62 77 45 477 45
1965 6 14 23907 14 89 65 77 45 522 45
1965 6 15 23908 15 83 64 73.5 41.5 563.5 41.5
1965 6 16 23909 16 72 52 62 30 593.5 30
1965 6 17 23910 17 82 47 64.5 32.5 626 32.5
1965 6 18 23911 18 87 45 66 34 660 34
1965 6 19 23912 19 90 49 69.5 37.5 697.5 37.5
1965 6 20 23913 20 93 50 71.5 39.5 737 39.5
1965 6 21 23914 21 99 53 76 44 781 44
1965 6 22 23915 22 97 50 73.5 41.5 822.5 41.5
1965 6 23 23916 23 92 56 74 42 864.5 42
1965 6 24 23917 24 80 58 69 37 901.5 37
1965 6 25 23918 25 79 52 65.5 33.5 935 33.5
1965 6 26 23919 26 76 47 61.5 29.5 964.5 29.5
1965 6 27 23920 27 83 45 64 32 996.5 32
1965 6 28 23921 28 92 52 72 40 1036.5 40
1965 6 29 23922 29 93 54 73.5 41.5 1078 41.5
1965 6 30 23923 30 92 53 72.5 40.5 1118.5 40.5
1965 8 1 23955 62 84 63 73.5 41.5 1160 41.5
1965 8 2 23956 63 91 62 76.5 44.5 1204.5 44.5
1965 8 3 23957 64 96 67 81.5 49.5 1254 49.5
1965 8 4 23958 65 96 63 79.5 47.5 1301.5 47.5
1965 8 5 23959 66 99 61 80 48 1349.5 48
1965 8 6 23960 67 100 65 82.5 50.5 1400 50.5
1965 8 7 23961 68 102 65 83.5 51.5 1451.5 51.5
1965 8 8 23962 69 102 63 82.5 50.5 1502 50.5
1965 8 9 23963 70 100 64 82 50 1552 50
1965 8 10 23964 71 100 70 85 53 1605 53
1965 8 11 23965 72 101 69 85 53 1658 53
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1965 8 12 23966 73 100 68 84 52 1710 52
1965 8 13 23967 74 98 65 81.5 49.5 1759.5 49.5
1965 8 14 23968 75 96 59 77.5 45.5 1805 45.5
1965 8 15 23969 76 91 59 75 43 1848 43
1965 8 16 23970 77 93 64 78.5 46.5 1894.5 46.5
1965 8 17 23971 78 84 65 74.5 42.5 1937 42.5
1965 8 18 23972 79 83 60 71.5 39.5 1976.5 39.5
1965 8 19 23973 80 80 56 68 36 2012.5 36
1965 8 20 23974 81 88 54 71 39 2051.5 39
1965 8 21 23975 82 74 61 67.5 35.5 2087 35.5
1965 8 22 23976 83 86 52 69 37 2124 37
1965 8 23 23977 84 90 55 72.5 40.5 2164.5 40.5
1965 8 24 23978 85 93 55 74 42 2206.5 42
1965 8 25 23979 86 97 55 76 44 2250.5 44
1965 8 26 23980 87 96 59 77.5 45.5 2296 45.5
1965 8 27 23981 88 95 53 74 42 2338 42
1965 8 28 23982 89 96 60 78 46 2384 46
1965 8 29 23983 90 84 62 73 41 2425 41
1965 8 30 23984 91 81 59 70 38 2463 38
1965 8 31 23985 92 87 52 69.5 37.5 2500.5 37.5
1965 9 1 23986 93 83 50 66.5 34.5 2535 34.5
1965 9 2 23987 94 89 52 70.5 38.5 2573.5 38.5
1965 9 3 23988 95 90 53 71.5 39.5 2613 39.5
1965 9 4 23989 96 91 54 72.5 40.5 2653.5 40.5
1965 9 5 23990 97 84 65 74.5 42.5 2696 42.5
1965 9 6 23991 98 86 60 73 41 2737 41
1965 9 7 23992 99 85 54 69.5 37.5 2774.5 37.5
1965 9 8 23993 100 88 53 70.5 38.5 2813 38.5
1965 9 9 23994 101 83 44 63.5 31.5 2844.5 31.5
1965 9 10 23995 102 85 45 65 33 2877.5 33
1965 9 11 23996 103 86 53 69.5 37.5 2915 37.5
1965 9 12 23997 104 87 50 68.5 36.5 2951.5 36.5
1965 9 13 23998 105 88 47 67.5 35.5 2987 35.5
1965 9 14 23999 106 87 53 70 38 3025 38
1965 9 15 24000 107 87 47 67 35 3060 35
1965 9 16 24001 108 85 49 67 35 3095 35
1965 9 17 24002 109 50 41 45.5 13.5 3108.5 13.5
1965 9 18 24003 110 49 39 44 12 3120.5 12
1965 9 19 24004 111 60 38 49 17 3137.5 17
1965 9 20 24005 112 60 37 48.5 16.5 3154 16.5
1965 9 21 24006 113 64 37 50.5 18.5 3172.5 18.5
1965 9 22 24007 114 76 41 58.5 26.5 3199 26.5
1965 9 23 24008 115 80 43 61.5 29.5 3228.5 29.5
1965 9 24 24009 116 84 45 64.5 32.5 3261 32.5
1965 9 25 24010 117 88 45 66.5 34.5 3295.5 34.5
1965 9 26 24011 118 86 49 67.5 35.5 3331 35.5
1965 9 27 24012 119 86 59 72.5 40.5 3371.5 40.5
1965 9 28 24013 120 80 50 65 33 3404.5 33
1965 9 29 24014 121 62 47 54.5 22.5 3427 22.5
1965 9 30 24015 122 69 36 52.5 20.5 3447.5 20.5
1965 10 1 24016 123 75 36 55.5 23.5 3471 23.5
1965 10 2 24017 124 81 36 58.5 26.5 3497.5 26.5
1965 10 3 24018 125 82 38 60 28 3525.5 28
1965 10 4 24019 126 85 40 62.5 30.5 3556 30.5
1965 10 5 24020 127 87 42 64.5 32.5 3588.5 32.5
1965 10 6 24021 128 84 45 64.5 32.5 3621 32.5
1965 10 7 24022 129 85 38 61.5 29.5 3650.5 29.5
1965 10 8 24023 130 82 38 60 28 3678.5 28
1965 10 9 24024 131 85 37 61 29 3707.5 29
1965 10 10 24025 132 85 39 62 30 3737.5 30
1965 10 11 24026 133 87 41 64 32 3769.5 32
1965 10 12 24027 134 81 40 60.5 28.5 3798 28.5
1965 10 13 24028 135 77 39 58 26 3824 26
1965 10 14 24029 136 83 36 59.5 27.5 3851.5 27.5
1965 10 15 24030 137 75 51 63 31 3882.5 31
1965 10 16 24031 138 52 44 48 16 3898.5 16
1965 10 17 24032 139 58 43 50.5 18.5 3917 18.5
1965 10 18 24033 140 64 42 53 21 3938 21
1965 10 19 24034 141 67 43 55 23 3961 23
1965 10 20 24035 142 65 41 53 21 3982 21
1965 10 21 24036 143 65 35 50 18 4000 18
1965 10 22 24037 144 72 35 53.5 21.5 4021.5 21.5
1965 10 23 24038 145 74 35 54.5 22.5 4044 22.5
1965 10 24 24039 146 72 36 54 22 4066 22
1965 10 25 24040 147 74 37 55.5 23.5 4089.5 23.5
1965 10 26 24041 148 73 36 54.5 22.5 4112 22.5
1965 10 27 24042 149 72 36 54 22 4134 22
1965 10 28 24043 150 72 35 53.5 21.5 4155.5 21.5
1965 10 29 24044 151 71 33 52 20 4175.5 20
1965 10 30 24045 152 72 33 52.5 20.5 4196 20.5
1965 10 31 24046 153 71 34 52.5 20.5 4216.5 20.5
1965 11 1 24047 154 69 34 51.5 19.5 4236 19.5
1965 11 2 24048 155 68 32 50 18 4254 18
1965 11 3 24049 156 70 33 51.5 19.5 4273.5 19.5
1965 11 4 24050 157 67 31 49 17 4290.5 17
1965 11 5 24051 158 66 32 49 17 4307.5 17
1965 11 6 24052 159 62 31 46.5 14.5 4322 14.5
1965 11 7 24053 160 66 33 49.5 17.5 4339.5 17.5
1965 11 8 24054 161 66 32 49 17 4356.5 17
1965 11 9 24055 162 67 32 49.5 17.5 4374 17.5
1965 11 10 24056 163 61 31 46 14 4388 14
1965 11 11 24057 164 65 29 47 15 4403 15
1965 11 12 24058 165 58 31 44.5 12.5 4415.5 12.5
1965 11 13 24059 166 64 34 49 17 4432.5 17
1965 11 14 24060 167 65 45 55 23 4455.5 23
1965 11 15 24061 168 61 46 53.5 21.5 4477 21.5
1965 11 16 24062 169 54 44 49 17 4494 17
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1965 11 17 24063 170 62 46 54 22 4516 22
1965 11 18 24064 171 61 39 50 18 4534 18
1965 11 19 24065 172 60 35 47.5 15.5 4549.5 15.5
1965 11 20 24066 173 58 33 45.5 13.5 4563 13.5
1965 11 21 24067 174 59 30 44.5 12.5 4575.5 12.5
1965 11 22 24068 175 50 25 37.5 5.5 4581 5.5
1965 11 23 24069 176 61 41 51 19 4600 19
1965 11 24 24070 177 63 49 56 24 4624 24
1965 11 25 24071 178 57 33 45 13 4637 13
1965 11 26 24072 179 47 30 38.5 6.5 4643.5 6.5
1965 11 27 24073 180 49 26 37.5 5.5 4649 5.5
1965 11 28 24074 181 44 19 31.5 -0.5 4648.5 -0.5
1965 11 29 24075 182 42 18 30 -2 4646.5 -2
1965 11 30 24076 183 40 17 28.5 -3.5 4643 -3.5
1965 12 1 24077 184 47 19 33 1 4644 1
1965 12 2 24078 185 50 18 34 2 4646 2
1965 12 3 24079 186 50 20 35 3 4649 3
1965 12 4 24080 187 49 21 35 3 4652 3
1965 12 5 24081 188 51 19 35 3 4655 3
1965 12 6 24082 189 48 20 34 2 4657 2
1965 12 7 24083 190 48 20 34 2 4659 2
1965 12 8 24084 191 51 21 36 4 4663 4
1965 12 9 24085 192 39 34 36.5 4.5 4667.5 4.5
1965 12 10 24086 193 38 34 36 4 4671.5 4
1965 12 11 24087 194 52 29 40.5 8.5 4680 8.5
1965 12 12 24088 195 43 30 36.5 4.5 4684.5 4.5
1965 12 13 24089 196 44 28 36 4 4688.5 4
1965 12 14 24090 197 39 24 31.5 -0.5 4688 -0.5
1965 12 15 24091 198 36 16 26 -6 4682 -6
1965 12 16 24092 199 35 17 26 -6 4676 -6
1965 12 17 24093 200 37 19 28 -4 4672 -4
1965 12 18 24094 201 33 11 22 -10 4662 -10
1965 12 19 24095 202 34 12 23 -9 4653 -9
1965 12 20 24096 203 34 11 22.5 -9.5 4643.5 -9.5
1965 12 21 24097 204 27 10 18.5 -13.5 4630 -13.5
1965 12 22 24098 205 32 20 26 -6 4624 -6
1965 12 23 24099 206 37 4 20.5 -11.5 4612.5 -11.5
1965 12 24 24100 207 25 -8 8.5 -23.5 4589 -23.5
1965 12 25 24101 208 25 -10 7.5 -24.5 4564.5 -24.5
1965 12 26 24102 209 28 -2 13 -19 4545.5 -19
1965 12 27 24103 210 29 2 15.5 -16.5 4529 -16.5
1965 12 28 24104 211 26 7 16.5 -15.5 4513.5 -15.5
1965 12 29 24105 212 48 8 28 -4 4509.5 -4
1965 12 30 24106 213 51 33 42 10 4519.5 10
1965 12 31 24107 214 45 29 37 5 4524.5 5
1966 1 1 24108 215 37 20 28.5 -3.5 4521 -3.5
1966 1 2 24109 216 36 16 26 -6 4515 -6
1966 1 3 24110 217 30 15 22.5 -9.5 4505.5 -9.5
1966 1 4 24111 218 36 15 25.5 -6.5 4499 -6.5
1966 1 5 24112 219 38 15 26.5 -5.5 4493.5 -5.5
1966 1 6 24113 220 39 19 29 -3 4490.5 -3
1966 1 7 24114 221 43 19 31 -1 4489.5 -1
1966 1 8 24115 222 37 21 29 -3 4486.5 -3
1966 1 9 24116 223 44 18 31 -1 4485.5 -1
1966 1 10 24117 224 43 22 32.5 0.5 4486 0.5
1966 1 11 24118 225 46 26 36 4 4490 4
1966 1 12 24119 226 43 24 33.5 1.5 4491.5 1.5
1966 1 13 24120 227 43 19 31 -1 4490.5 -1
1966 1 14 24121 228 45 23 34 2 4492.5 2
1966 1 15 24122 229 41 22 31.5 -0.5 4492 -0.5
1966 1 16 24123 230 38 17 27.5 -4.5 4487.5 -4.5
1966 1 17 24124 231 35 12 23.5 -8.5 4479 -8.5
1966 1 18 24125 232 35 11 23 -9 4470 -9
1966 1 19 24126 233 38 16 27 -5 4465 -5
1966 1 20 24127 234 36 18 27 -5 4460 -5
1966 1 21 24128 235 30 7 18.5 -13.5 4446.5 -13.5
1966 1 22 24129 236 30 7 18.5 -13.5 4433 -13.5
1966 1 23 24130 237 33 12 22.5 -9.5 4423.5 -9.5
1966 1 24 24131 238 41 12 26.5 -5.5 4418 -5.5
1966 1 25 24132 239 44 12 28 -4 4414 -4
1966 1 26 24133 240 39 9 24 -8 4406 -8
1966 1 27 24134 241 42 13 27.5 -4.5 4401.5 -4.5
1966 1 28 24135 242 49 8 28.5 -3.5 4398 -3.5
1966 1 29 24136 243 44 12 28 -4 4394 -4
1966 1 30 24137 244 45 11 28 -4 4390 -4
1966 1 31 24138 245 47 18 32.5 0.5 4390.5 0.5
1966 2 1 24139 246 46 15 30.5 -1.5 4389 -1.5
1966 2 2 24140 247 45 16 30.5 -1.5 4387.5 -1.5
1966 2 3 24141 248 42 11 26.5 -5.5 4382 -5.5
1966 2 4 24142 249 44 15 29.5 -2.5 4379.5 -2.5
1966 2 5 24143 250 50 24 37 5 4384.5 5
1966 2 6 24144 251 46 25 35.5 3.5 4388 3.5
1966 2 7 24145 252 45 31 38 6 4394 6
1966 2 8 24146 253 36 23 29.5 -2.5 4391.5 -2.5
1966 2 9 24147 254 36 6 21 -11 4380.5 -11
1966 2 10 24148 255 34 10 22 -10 4370.5 -10
1966 2 11 24149 256 36 0 18 -14 4356.5 -14
1966 2 12 24150 257 31 12 21.5 -10.5 4346 -10.5
1966 2 13 24151 258 38 10 24 -8 4338 -8
1966 2 14 24152 259 35 4 19.5 -12.5 4325.5 -12.5
1966 2 15 24153 260 31 7 19 -13 4312.5 -13
1966 2 16 24154 261 37 3 20 -12 4300.5 -12
1966 2 17 24155 262 41 8 24.5 -7.5 4293 -7.5
1966 2 18 24156 263 42 10 26 -6 4287 -6
1966 2 19 24157 264 45 14 29.5 -2.5 4284.5 -2.5
1966 2 20 24158 265 50 19 34.5 2.5 4287 2.5
1966 2 21 24159 266 49 22 35.5 3.5 4290.5 3.5
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1966 2 22 24160 267 48 21 34.5 2.5 4293 2.5
1966 2 23 24161 268 46 20 33 1 4294 1
1966 2 24 24162 269 42 23 32.5 0.5 4294.5 0.5
1966 2 25 24163 270 47 29 38 6 4300.5 6
1966 2 26 24164 271 45 28 36.5 4.5 4305 4.5
1966 2 27 24165 272 49 23 36 4 4309 4
1966 2 28 24166 273 52 20 36 4 4313 4
1966 3 1 24167 274 52 30 41 9 4322 9
1966 3 2 24168 275 42 26 34 2 4324 2
1966 3 3 24169 276 35 18 26.5 -5.5 4318.5 -5.5
1966 3 4 24170 277 35 12 23.5 -8.5 4310 -8.5
1966 3 5 24171 278 39 15 27 -5 4305 -5
1966 3 6 24172 279 42 20 31 -1 4304 -1
1966 3 7 24173 280 53 18 35.5 3.5 4307.5 3.5
1966 3 8 24174 281 60 22 41 9 4316.5 9
1966 3 9 24175 282 66 27 46.5 14.5 4331 14.5
1966 3 10 24176 283 67 29 48 16 4347 16
1966 3 11 24177 284 61 28 44.5 12.5 4359.5 12.5
1966 3 12 24178 285 65 22 43.5 11.5 4371 11.5
1966 3 13 24179 286 62 28 45 13 4384 13
1966 3 14 24180 287 70 27 48.5 16.5 4400.5 16.5
1966 3 15 24181 288 75 29 52 20 4420.5 20
1966 3 16 24182 289 71 42 56.5 24.5 4445 24.5
1966 3 17 24183 290 51 27 39 7 4452 7
1966 3 18 24184 291 59 19 39 7 4459 7
1966 3 19 24185 292 65 29 47 15 4474 15
1966 3 20 24186 293 72 31 51.5 19.5 4493.5 19.5
1966 3 21 24187 294 66 32 49 17 4510.5 17
1966 3 22 24188 295 49 23 36 4 4514.5 4
1966 3 23 24189 296 51 18 34.5 2.5 4517 2.5
1966 3 24 24190 297 57 21 39 7 4524 7
1966 3 25 24191 298 67 36 51.5 19.5 4543.5 19.5
1966 3 26 24192 299 71 29 50 18 4561.5 18
1966 3 27 24193 300 74 31 52.5 20.5 4582 20.5
1966 3 28 24194 301 74 30 52 20 4602 20
1966 3 29 24195 302 76 30 53 21 4623 21
1966 3 30 24196 303 79 32 55.5 23.5 4646.5 23.5
1966 3 31 24197 304 82 31 56.5 24.5 4671 24.5
1966 4 1 24198 305 82 39 60.5 28.5 4699.5 28.5
1966 4 2 24199 306 78 38 58 26 4725.5 26
1966 4 3 24200 307 57 36 46.5 14.5 4740 14.5
1966 4 4 24201 308 60 24 42 10 4750 10
1966 4 5 24202 309 68 25 46.5 14.5 4764.5 14.5
1966 4 6 24203 310 78 26 52 20 4784.5 20
1966 4 7 24204 311 82 31 56.5 24.5 4809 24.5
1966 4 8 24205 312 80 37 58.5 26.5 4835.5 26.5
1966 4 9 24206 313 78 38 58 26 4861.5 26
1966 4 10 24207 314 76 46 61 29 4890.5 29
1966 4 11 24208 315 56 38 47 15 4905.5 15
1966 4 12 24209 316 60 35 47.5 15.5 4921 15.5
1966 4 13 24210 317 65 37 51 19 4940 19
1966 4 14 24211 318 69 37 53 21 4961 21
1966 4 15 24212 319 76 37 56.5 24.5 4985.5 24.5
1966 4 16 24213 320 83 39 61 29 5014.5 29
1966 4 17 24214 321 73 44 58.5 26.5 5041 26.5
1966 4 18 24215 322 67 43 55 23 5064 23
1966 4 19 24216 323 51 34 42.5 10.5 5074.5 10.5
1966 4 20 24217 324 54 29 41.5 9.5 5084 9.5
1966 4 21 24218 325 66 30 48 16 5100 16
1966 4 22 24219 326 66 40 53 21 5121 21
1966 4 23 24220 327 71 35 53 21 5142 21
1966 4 24 24221 328 74 39 56.5 24.5 5166.5 24.5
1966 4 25 24222 329 81 38 59.5 27.5 5194 27.5
1966 4 26 24223 330 84 43 63.5 31.5 5225.5 31.5
1966 4 27 24224 331 63 34 48.5 16.5 5242 16.5
1966 4 28 24225 332 75 30 52.5 20.5 5262.5 20.5
1966 4 29 24226 333 80 46 63 31 5293.5 31
1966 4 30 24227 334 78 40 59 27 5320.5 27
1966 5 1 24228 335 79 38 58.5 26.5 5347 26.5
1966 5 2 24229 336 85 36 60.5 28.5 5375.5 28.5
1966 5 3 24230 337 84 41 62.5 30.5 5406 30.5
1966 5 4 24231 338 86 41 63.5 31.5 5437.5 31.5
1966 5 5 24232 339 88 43 65.5 33.5 5471 33.5
1966 5 6 24233 340 93 45 69 37 5508 37
1966 5 7 24234 341 91 49 70 38 5546 38
1966 5 8 24235 342 87 53 70 38 5584 38
1966 5 9 24236 343 77 55 66 34 5618 34
1966 5 10 24237 344 67 53 60 28 5646 28
1966 5 11 24238 345 62 43 52.5 20.5 5666.5 20.5
1966 5 12 24239 346 65 38 51.5 19.5 5686 19.5
1966 5 13 24240 347 77 42 59.5 27.5 5713.5 27.5
1966 5 14 24241 348 82 50 66 34 5747.5 34
1966 5 15 24242 349 86 50 68 36 5783.5 36
1966 5 16 24243 350 87 54 70.5 38.5 5822 38.5
1966 5 17 24244 351 88 53 70.5 38.5 5860.5 38.5
1966 5 18 24245 352 82 53 67.5 35.5 5896 35.5
1966 5 19 24246 353 87 44 65.5 33.5 5929.5 33.5
1966 5 20 24247 354 93 45 69 37 5966.5 37
1966 5 21 24248 355 88 52 70 38 6004.5 38
1966 5 22 24249 356 88 61 74.5 42.5 6047 42.5
1966 5 23 24250 357 77 49 63 31 6078 31
1966 5 24 24251 358 84 42 63 31 6109 31
1966 5 25 24252 359 88 47 67.5 35.5 6144.5 35.5
1966 5 26 24253 360 91 55 73 41 6185.5 41
1966 5 27 24254 361 88 53 70.5 38.5 6224 38.5
1966 5 28 24255 362 91 50 70.5 38.5 6262.5 38.5
1966 5 29 24256 363 90 50 70 38 6300.5 38 1966
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1966 5 30 24257 364 88 61 74.5 42.5 6343 42.5 Avg (n ) % values
1966 5 31 24258 365 86 53 69.5 37.5 6380.5 37.5 51.1 334 91.5
1966 6 1 24259 1 86 42 64 32 32 32
1966 6 2 24260 2 85 53 69 37 69 37
1966 6 3 24261 3 87 67 77 45 114 45
1966 6 4 24262 4 86 58 72 40 154 40
1966 6 5 24263 5 81 45 63 31 185 31
1966 6 6 24264 6 87 45 66 34 219 34
1966 6 7 24265 7 83 61 72 40 259 40
1966 6 8 24266 8 83 41 62 30 289 30
1966 6 9 24267 9 82 52 67 35 324 35
1966 6 10 24268 10 88 51 69.5 37.5 361.5 37.5
1966 6 11 24269 11 90 58 74 42 403.5 42
1966 6 12 24270 12 88 46 67 35 438.5 35
1966 6 13 24271 13 88 45 66.5 34.5 473 34.5
1966 6 14 24272 14 94 45 69.5 37.5 510.5 37.5
1966 6 15 24273 15 94 49 71.5 39.5 550 39.5
1966 6 16 24274 16 93 54 73.5 41.5 591.5 41.5
1966 6 17 24275 17 88 62 75 43 634.5 43
1966 6 18 24276 18 95 58 76.5 44.5 679 44.5
1966 6 19 24277 19 95 48 71.5 39.5 718.5 39.5
1966 6 20 24278 20 95 62 78.5 46.5 765 46.5
1966 6 21 24279 21 93 62 77.5 45.5 810.5 45.5
1966 6 22 24280 22 91 72 81.5 49.5 860 49.5
1966 6 23 24281 23 90 50 70 38 898 38
1966 6 24 24282 24 92 51 71.5 39.5 937.5 39.5
1966 6 25 24283 25 95 49 72 40 977.5 40
1966 6 26 24284 26 97 52 74.5 42.5 1020 42.5
1966 6 27 24285 27 97 64 80.5 48.5 1068.5 48.5
1966 6 28 24286 28 96 65 80.5 48.5 1117 48.5
1966 6 29 24287 29 95 67 81 49 1166 49
1966 6 30 24288 30 88 64 76 44 1210 44
1966 7 1 24289 31 87 55 71 39 1249 39
1966 7 2 24290 32 93 53 73 41 1290 41
1966 7 3 24291 33 94 57 75.5 43.5 1333.5 43.5
1966 7 4 24292 34 97 52 74.5 42.5 1376 42.5
1966 7 5 24293 35 99 51 75 43 1419 43
1966 7 6 24294 36 101 48 74.5 42.5 1461.5 42.5
1966 7 7 24295 37 100 59 79.5 47.5 1509 47.5
1966 7 8 24296 38 95 61 78 46 1555 46
1966 7 9 24297 39 95 55 75 43 1598 43
1966 7 10 24298 40 98 64 81 49 1647 49
1966 7 11 24299 41 93 64 78.5 46.5 1693.5 46.5
1966 7 12 24300 42 95 57 76 44 1737.5 44
1966 7 13 24301 43 95 59 77 45 1782.5 45
1966 7 14 24302 44 96 53 74.5 42.5 1825 42.5
1966 7 15 24303 45 98 54 76 44 1869 44
1966 7 16 24304 46 98 73 85.5 53.5 1922.5 53.5
1966 7 17 24305 47 96 70 83 51 1973.5 51
1966 7 18 24306 48 93 60 76.5 44.5 2018 44.5
1966 7 19 24307 49 100 60 80 48 2066 48
1966 7 20 24308 50 96 70 83 51 2117 51
1966 7 21 24309 51 95 69 82 50 2167 50
1966 7 22 24310 52 90 66 78 46 2213 46
1966 7 23 24311 53 93 61 77 45 2258 45
1966 7 24 24312 54 96 66 81 49 2307 49
1966 7 25 24313 55 98 58 78 46 2353 46
1966 7 26 24314 56 96 71 83.5 51.5 2404.5 51.5
1966 7 27 24315 57 101 66 83.5 51.5 2456 51.5
1966 7 28 24316 58 101 64 82.5 50.5 2506.5 50.5
1966 7 29 24317 59 98 69 83.5 51.5 2558 51.5
1966 7 30 24318 60 94 73 83.5 51.5 2609.5 51.5
1966 7 31 24319 61 94 73 83.5 51.5 2661 51.5
1966 8 1 24320 62 98 63 80.5 48.5 2709.5 48.5
1966 8 2 24321 63 95 66 80.5 48.5 2758 48.5
1966 8 3 24322 64 92 66 79 47 2805 47
1966 8 4 24323 65 94 65 79.5 47.5 2852.5 47.5
1966 8 5 24324 66 97 60 78.5 46.5 2899 46.5
1966 8 6 24325 67 95 61 78 46 2945 46
1966 8 7 24326 68 96 55 75.5 43.5 2988.5 43.5
1966 8 8 24327 69 100 58 79 47 3035.5 47
1966 8 9 24328 70 101 58 79.5 47.5 3083 47.5
1966 8 10 24329 71 100 55 77.5 45.5 3128.5 45.5
1966 8 11 24330 72 100 50 75 43 3171.5 43
1966 8 12 24331 73 95 65 80 48 3219.5 48
1966 8 13 24332 74 98 52 75 43 3262.5 43
1966 8 14 24333 75 97 71 84 52 3314.5 52
1966 8 15 24334 76 99 54 76.5 44.5 3359 44.5
1966 8 16 24335 77 99 57 78 46 3405 46
1966 8 17 24336 78 100 62 81 49 3454 49
1966 8 18 24337 79 96 62 79 47 3501 47
1966 8 19 24338 80 86 67 76.5 44.5 3545.5 44.5
1966 8 20 24339 81 87 59 73 41 3586.5 41
1966 8 21 24340 82 88 52 70 38 3624.5 38
1966 8 22 24341 83 88 47 67.5 35.5 3660 35.5
1966 8 23 24342 84 89 59 74 42 3702 42
1966 8 24 24343 85 93 50 71.5 39.5 3741.5 39.5
1966 8 25 24344 86 94 50 72 40 3781.5 40
1966 8 26 24345 87 94 54 74 42 3823.5 42
1966 8 27 24346 88 93 53 73 41 3864.5 41
1966 8 28 24347 89 93 48 70.5 38.5 3903 38.5
1966 8 29 24348 90 92 51 71.5 39.5 3942.5 39.5
1966 8 30 24349 91 84 67 75.5 43.5 3986 43.5
1966 8 31 24350 92 69 56 62.5 30.5 4016.5 30.5
1966 9 1 24351 93 72 53 62.5 30.5 4047 30.5
1966 9 2 24352 94 70 48 59 27 4074 27
1966 9 3 24353 95 79 46 62.5 30.5 4104.5 30.5
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1966 9 4 24354 96 85 49 67 35 4139.5 35
1966 9 5 24355 97 86 49 67.5 35.5 4175 35.5
1966 9 6 24356 98 87 51 69 37 4212 37
1966 9 7 24357 99 89 50 69.5 37.5 4249.5 37.5
1966 9 8 24358 100 91 52 71.5 39.5 4289 39.5
1966 9 9 24359 101 93 52 72.5 40.5 4329.5 40.5
1966 9 10 24360 102 88 53 70.5 38.5 4368 38.5
1966 9 11 24361 103 77 62 69.5 37.5 4405.5 37.5
1966 9 12 24362 104 85 53 69 37 4442.5 37
1966 9 13 24363 105 82 51 66.5 34.5 4477 34.5
1966 9 14 24364 106 78 50 64 32 4509 32
1966 9 15 24365 107 80 40 60 28 4537 28
1966 9 16 24366 108 81 40 60.5 28.5 4565.5 28.5
1966 9 17 24367 109 87 40 63.5 31.5 4597 31.5
1966 9 18 24368 110 87 42 64.5 32.5 4629.5 32.5
1966 9 19 24369 111 70 57 63.5 31.5 4661 31.5
1966 9 20 24370 112 85 54 69.5 37.5 4698.5 37.5
1966 9 21 24371 113 93 51 72 40 4738.5 40
1966 9 22 24372 114 92 47 69.5 37.5 4776 37.5
1966 9 23 24373 115 93 49 71 39 4815 39
1966 9 24 24374 116 90 52 71 39 4854 39
1966 9 25 24375 117 91 46 68.5 36.5 4890.5 36.5
1966 9 26 24376 118 89 46 67.5 35.5 4926 35.5
1966 9 27 24377 119 81 53 67 35 4961 35
1966 9 28 24378 120 85 43 64 32 4993 32
1966 9 29 24379 121 88 42 65 33 5026 33
1966 9 30 24380 122 80 43 61.5 29.5 5055.5 29.5
1966 10 1 24381 123 80 41 60.5 28.5 5084 28.5
1966 10 2 24382 124 78 48 63 31 5115 31
1966 10 3 24383 125 66 49 57.5 25.5 5140.5 25.5
1966 10 4 24384 126 70 46 58 26 5166.5 26
1966 10 5 24385 127 74 39 56.5 24.5 5191 24.5
1966 10 6 24386 128 76 50 63 31 5222 31
1966 10 7 24387 129 74 43 58.5 26.5 5248.5 26.5
1966 10 8 24388 130 78 40 59 27 5275.5 27
1966 10 9 24389 131 79 39 59 27 5302.5 27
1966 10 10 24390 132 77 35 56 24 5326.5 24
1966 10 11 24391 133 74 50 62 30 5356.5 30
1966 10 12 24392 134 78 39 58.5 26.5 5383 26.5
1966 10 13 24393 135 65 42 53.5 21.5 5404.5 21.5
1966 10 14 24394 136 57 30 43.5 11.5 5416 11.5
1966 10 15 24395 137 56 26 41 9 5425 9
1966 10 16 24396 138 63 28 45.5 13.5 5438.5 13.5
1966 10 17 24397 139 65 24 44.5 12.5 5451 12.5
1966 10 18 24398 140 67 35 51 19 5470 19
1966 10 19 24399 141 68 28 48 16 5486 16
1966 10 20 24400 142 72 33 52.5 20.5 5506.5 20.5
1966 10 21 24401 143 69 50 59.5 27.5 5534 27.5
1966 10 22 24402 144 68 28 48 16 5550 16
1966 10 23 24403 145 68 36 52 20 5570 20
1966 10 24 24404 146 68 27 47.5 15.5 5585.5 15.5
1966 10 25 24405 147 73 26 49.5 17.5 5603 17.5
1966 10 26 24406 148 70 25 47.5 15.5 5618.5 15.5
1966 10 27 24407 149 70 26 48 16 5634.5 16
1966 10 28 24408 150 69 30 49.5 17.5 5652 17.5
1966 10 29 24409 151 73 28 50.5 18.5 5670.5 18.5
1966 10 30 24410 152 73 28 50.5 18.5 5689 18.5
1966 10 31 24411 153 75 27 51 19 5708 19
1966 11 1 24412 154 58 32 45 13 5721 13
1966 11 2 24413 155 61 19 40 8 5729 8
1966 11 3 24414 156 62 24 43 11 5740 11
1966 11 4 24415 157 68 27 47.5 15.5 5755.5 15.5
1966 11 5 24416 158 68 19 43.5 11.5 5767 11.5
1966 11 6 24417 159 66 32 49 17 5784 17
1966 11 7 24418 160 63 34 48.5 16.5 5800.5 16.5
1966 11 8 24419 161 54 34 44 12 5812.5 12
1966 11 9 24420 162 55 23 39 7 5819.5 7
1966 11 10 24421 163 50 32 41 9 5828.5 9
1966 11 11 24422 164 50 21 35.5 3.5 5832 3.5
1966 11 12 24423 165 59 28 43.5 11.5 5843.5 11.5
1966 11 13 24424 166 59 23 41 9 5852.5 9
1966 11 14 24425 167 58 21 39.5 7.5 5860 7.5
1966 11 15 24426 168 60 32 46 14 5874 14
1966 11 16 24427 169 60 31 45.5 13.5 5887.5 13.5
1966 11 17 24428 170 60 31 45.5 13.5 5901 13.5
1966 11 18 24429 171 60 26 43 11 5912 11
1966 11 19 24430 172 60 23 41.5 9.5 5921.5 9.5
1966 11 20 24431 173 57 23 40 8 5929.5 8
1966 11 21 24432 174 67 51 59 27 5956.5 27
1966 11 22 24433 175 64 44 54 22 5978.5 22
1966 11 23 24434 176 56 23 39.5 7.5 5986 7.5
1966 11 24 24435 177 52 18 35 3 5989 3
1966 11 25 24436 178 50 12 31 -1 5988 -1
1966 11 26 24437 179 53 12 32.5 0.5 5988.5 0.5
1966 11 27 24438 180 50 12 31 -1 5987.5 -1
1966 11 28 24439 181 52 16 34 2 5989.5 2
1966 11 29 24440 182 59 25 42 10 5999.5 10
1966 11 30 24441 183 58 18 38 6 6005.5 6
1966 12 1 24442 184 53 20 36.5 4.5 6010 4.5
1966 12 2 24443 185 58 27 42.5 10.5 6020.5 10.5
1966 12 3 24444 186 58 45 51.5 19.5 6040 19.5
1966 12 4 24445 187 52 23 37.5 5.5 6045.5 5.5
1966 12 5 24446 188 62 47 54.5 22.5 6068 22.5
1966 12 6 24447 189 63 44 53.5 21.5 6089.5 21.5
1966 12 7 24448 190 55 29 42 10 6099.5 10
1966 12 8 24449 191 47 16 31.5 -0.5 6099 -0.5
1966 12 9 24450 192 36 9 22.5 -9.5 6089.5 -9.5
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1966 12 10 24451 193 30 10 20 -12 6077.5 -12
1966 12 11 24452 194 42 9 25.5 -6.5 6071 -6.5
1966 12 12 24453 195 42 11 26.5 -5.5 6065.5 -5.5
1966 12 13 24454 196 45 9 27 -5 6060.5 -5
1966 12 14 24455 197 50 14 32 0 6060.5 0
1966 12 15 24456 198 48 9 28.5 -3.5 6057 -3.5
1966 12 16 24457 199 45 6 25.5 -6.5 6050.5 -6.5
1966 12 17 24458 200 46 8 27 -5 6045.5 -5
1966 12 18 24459 201 44 7 25.5 -6.5 6039 -6.5
1966 12 19 24460 202 49 9 29 -3 6036 -3
1966 12 20 24461 203 48 9 28.5 -3.5 6032.5 -3.5
1966 12 21 24462 204 39 12 25.5 -6.5 6026 -6.5
1966 12 22 24463 205 42 2 22 -10 6016 -10
1966 12 23 24464 206 40 1 20.5 -11.5 6004.5 -11.5
1966 12 24 24465 207 39 2 20.5 -11.5 5993 -11.5
1966 12 25 24466 208 39 3 21 -11 5982 -11
1966 12 26 24467 209 33 23 28 -4 5978 -4
1966 12 27 24468 210 34 3 18.5 -13.5 5964.5 -13.5
1966 12 28 24469 211 25 -11 7 -25 5939.5 -25
1966 12 29 24470 212 25 -6 9.5 -22.5 5917 -22.5
1966 12 30 24471 213 29 -3 13 -19 5898 -19
1966 12 31 24472 214 25 -7 9 -23 5875 -23
1967 1 1 24473 215 26 -6 10 -22 5853 -22
1967 1 2 24474 216 35 -12 11.5 -20.5 5832.5 -20.5
1967 1 3 24475 217 25 -9 8 -24 5808.5 -24
1967 1 4 24476 218 30 -4 13 -19 5789.5 -19
1967 1 5 24477 219 30 -1 14.5 -17.5 5772 -17.5
1967 1 6 24478 220 32 8 20 -12 5760 -12
1967 1 7 24479 221 30 -4 13 -19 5741 -19
1967 1 8 24480 222 25 -9 8 -24 5717 -24
1967 1 9 24481 223 28 -7 10.5 -21.5 5695.5 -21.5
1967 1 10 24482 224 35 -2 16.5 -15.5 5680 -15.5
1967 1 11 24483 225 32 0 16 -16 5664 -16
1967 1 12 24484 226 37 10 23.5 -8.5 5655.5 -8.5
1967 1 13 24485 227 30 3 16.5 -15.5 5640 -15.5
1967 1 14 24486 228 29 12 20.5 -11.5 5628.5 -11.5
1967 1 15 24487 229 34 10 22 -10 5618.5 -10
1967 1 16 24488 230 40 19 29.5 -2.5 5616 -2.5
1967 1 17 24489 231 32 1 16.5 -15.5 5600.5 -15.5
1967 1 18 24490 232 31 -2 14.5 -17.5 5583 -17.5
1967 1 19 24491 233 33 -2 15.5 -16.5 5566.5 -16.5
1967 1 20 24492 234 35 5 20 -12 5554.5 -12
1967 1 21 24493 235 35 12 23.5 -8.5 5546 -8.5
1967 1 22 24494 236 54 26 40 8 5554 8
1967 1 23 24495 237 49 37 43 11 5565 11
1967 1 24 24496 238 40 25 32.5 0.5 5565.5 0.5
1967 1 25 24497 239 45 28 36.5 4.5 5570 4.5
1967 1 26 24498 240 44 15 29.5 -2.5 5567.5 -2.5
1967 1 27 24499 241 44 18 31 -1 5566.5 -1
1967 1 28 24500 242 44 18 31 -1 5565.5 -1
1967 1 29 24501 243 47 20 33.5 1.5 5567 1.5
1967 1 30 24502 244 49 20 34.5 2.5 5569.5 2.5
1967 1 31 24503 245 52 28 40 8 5577.5 8
1967 2 1 24504 246 51 19 35 3 5580.5 3
1967 2 2 24505 247 50 17 33.5 1.5 5582 1.5
1967 2 3 24506 248 50 15 32.5 0.5 5582.5 0.5
1967 2 4 24507 249 54 13 33.5 1.5 5584 1.5
1967 2 5 24508 250 56 17 36.5 4.5 5588.5 4.5
1967 2 6 24509 251 47 12 29.5 -2.5 5586 -2.5
1967 2 7 24510 252 46 17 31.5 -0.5 5585.5 -0.5
1967 2 8 24511 253 45 9 27 -5 5580.5 -5
1967 2 9 24512 254 48 18 33 1 5581.5 1
1967 2 10 24513 255 60 19 39.5 7.5 5589 7.5
1967 2 11 24514 256 51 15 33 1 5590 1
1967 2 12 24515 257 52 16 34 2 5592 2
1967 2 13 24516 258 54 24 39 7 5599 7
1967 2 14 24517 259 64 31 47.5 15.5 5614.5 15.5
1967 2 15 24518 260 40 16 28 -4 5610.5 -4
1967 2 16 24519 261 47 9 28 -4 5606.5 -4
1967 2 17 24520 262 57 12 34.5 2.5 5609 2.5
1967 2 18 24521 263 63 28 45.5 13.5 5622.5 13.5
1967 2 19 24522 264 44 30 37 5 5627.5 5
1967 2 20 24523 265 48 12 30 -2 5625.5 -2
1967 2 21 24524 266 56 5 30.5 -1.5 5624 -1.5
1967 2 22 24525 267 57 12 34.5 2.5 5626.5 2.5
1967 2 23 24526 268 64 12 38 6 5632.5 6
1967 2 24 24527 269 58 19 38.5 6.5 5639 6.5
1967 2 25 24528 270 63 34 48.5 16.5 5655.5 16.5
1967 2 26 24529 271 59 30 44.5 12.5 5668 12.5
1967 2 27 24530 272 59 20 39.5 7.5 5675.5 7.5
1967 2 28 24531 273 63 17 40 8 5683.5 8
1967 3 1 24532 274 66 21 43.5 11.5 5695 11.5
1967 3 2 24533 275 73 25 49 17 5712 17
1967 3 3 24534 276 65 39 52 20 5732 20
1967 3 4 24535 277 63 39 51 19 5751 19
1967 3 5 24536 278 43 28 35.5 3.5 5754.5 3.5
1967 3 6 24537 279 52 19 35.5 3.5 5758 3.5
1967 3 7 24538 280 49 25 37 5 5763 5
1967 3 8 24539 281 55 15 35 3 5766 3
1967 3 9 24540 282 65 16 40.5 8.5 5774.5 8.5
1967 3 10 24541 283 67 45 56 24 5798.5 24
1967 3 11 24542 284 64 50 57 25 5823.5 25
1967 3 12 24543 285 64 47 55.5 23.5 5847 23.5
1967 3 13 24544 286 64 46 55 23 5870 23
1967 3 14 24545 287 60 35 47.5 15.5 5885.5 15.5
1967 3 15 24546 288 65 25 45 13 5898.5 13
1967 3 16 24547 289 65 27 46 14 5912.5 14
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1967 3 17 24548 290 75 35 55 23 5935.5 23
1967 3 18 24549 291 68 37 52.5 20.5 5956 20.5
1967 3 19 24550 292 67 37 52 20 5976 20
1967 3 20 24551 293 68 30 49 17 5993 17
1967 3 21 24552 294 70 30 50 18 6011 18
1967 3 22 24553 295 72 26 49 17 6028 17
1967 3 23 24554 296 71 31 51 19 6047 19
1967 3 24 24555 297 69 52 60.5 28.5 6075.5 28.5
1967 3 25 24556 298 65 32 48.5 16.5 6092 16.5
1967 3 26 24557 299 68 36 52 20 6112 20
1967 3 27 24558 300 70 48 59 27 6139 27
1967 3 28 24559 301 76 58 67 35 6174 35
1967 3 29 24560 302 63 38 50.5 18.5 6192.5 18.5
1967 3 30 24561 303 50 27 38.5 6.5 6199 6.5
1967 3 31 24562 304 62 28 45 13 6212 13
1967 4 1 24563 305 59 37 48 16 6228 16
1967 4 2 24564 306 63 39 51 19 6247 19
1967 4 3 24565 307 72 31 51.5 19.5 6266.5 19.5
1967 4 4 24566 308 71 54 62.5 30.5 6297 30.5
1967 4 5 24567 309 66 39 52.5 20.5 6317.5 20.5
1967 4 6 24568 310 67 27 47 15 6332.5 15
1967 4 7 24569 311 72 25 48.5 16.5 6349 16.5
1967 4 8 24570 312 62 40 51 19 6368 19
1967 4 9 24571 313 65 24 44.5 12.5 6380.5 12.5
1967 4 10 24572 314 70 25 47.5 15.5 6396 15.5
1967 4 11 24573 315 68 42 55 23 6419 23
1967 4 12 24574 316 55 41 48 16 6435 16
1967 4 13 24575 317 65 32 48.5 16.5 6451.5 16.5
1967 4 14 24576 318 67 40 53.5 21.5 6473 21.5
1967 4 15 24577 319 71 51 61 29 6502 29
1967 4 16 24578 320 60 36 48 16 6518 16
1967 4 17 24579 321 70 22 46 14 6532 14
1967 4 18 24580 322 74 35 54.5 22.5 6554.5 22.5
1967 4 19 24581 323 62 30 46 14 6568.5 14
1967 4 20 24582 324 51 28 39.5 7.5 6576 7.5
1967 4 21 24583 325 59 22 40.5 8.5 6584.5 8.5
1967 4 22 24584 326 61 29 45 13 6597.5 13
1967 4 23 24585 327 61 21 41 9 6606.5 9
1967 4 24 24586 328 65 35 50 18 6624.5 18
1967 4 25 24587 329 65 35 50 18 6642.5 18
1967 4 26 24588 330 72 29 50.5 18.5 6661 18.5
1967 4 27 24589 331 77 29 53 21 6682 21
1967 4 28 24590 332 76 52 64 32 6714 32
1967 4 29 24591 333 63 38 50.5 18.5 6732.5 18.5
1967 4 30 24592 334 52 30 41 9 6741.5 9
1967 5 1 24593 335 58 24 41 9 6750.5 9
1967 5 2 24594 336 61 24 42.5 10.5 6761 10.5
1967 5 3 24595 337 65 24 44.5 12.5 6773.5 12.5
1967 5 4 24596 338 67 37 52 20 6793.5 20
1967 5 5 24597 339 59 40 49.5 17.5 6811 17.5
1967 5 6 24598 340 71 31 51 19 6830 19
1967 5 7 24599 341 81 34 57.5 25.5 6855.5 25.5
1967 5 8 24600 342 87 43 65 33 6888.5 33
1967 5 9 24601 343 86 47 66.5 34.5 6923 34.5
1967 5 10 24602 344 76 55 65.5 33.5 6956.5 33.5
1967 5 11 24603 345 72 40 56 24 6980.5 24
1967 5 12 24604 346 72 37 54.5 22.5 7003 22.5
1967 5 13 24605 347 61 38 49.5 17.5 7020.5 17.5
1967 5 14 24606 348 68 29 48.5 16.5 7037 16.5
1967 5 15 24607 349 80 34 57 25 7062 25
1967 5 16 24608 350 82 40 61 29 7091 29
1967 5 17 24609 351 85 40 62.5 30.5 7121.5 30.5
1967 5 18 24610 352 87 41 64 32 7153.5 32
1967 5 19 24611 353 86 40 63 31 7184.5 31
1967 5 20 24612 354 82 45 63.5 31.5 7216 31.5
1967 5 21 24613 355 88 42 65 33 7249 33
1967 5 22 24614 356 94 44 69 37 7286 37
1967 5 23 24615 357 97 45 71 39 7325 39
1967 5 24 24616 358 95 52 73.5 41.5 7366.5 41.5
1967 5 25 24617 359 77 55 66 34 7400.5 34
1967 5 26 24618 360 75 54 64.5 32.5 7433 32.5
1967 5 27 24619 361 80 45 62.5 30.5 7463.5 30.5
1967 5 28 24620 362 72 54 63 31 7494.5 31
1967 5 29 24621 363 77 44 60.5 28.5 7523 28.5 1967
1967 5 30 24622 364 68 50 59 27 7550 27 Avg (n ) % values
1967 5 31 24623 365 74 45 59.5 27.5 7577.5 27.5 52.8 365 100.0
1967 6 1 24624 1 80 56 68 36 36 36
1967 6 2 24625 2 85 49 67 35 71 35
1967 6 3 24626 3 85 55 70 38 109 38
1967 6 4 24627 4 84 61 72.5 40.5 149.5 40.5
1967 6 5 24628 5 88 54 71 39 188.5 39
1967 6 6 24629 6 81 52 66.5 34.5 223 34.5
1967 6 7 24630 7 86 47 66.5 34.5 257.5 34.5
1967 6 8 24631 8 77 49 63 31 288.5 31
1967 6 9 24632 9 84 43 63.5 31.5 320 31.5
1967 6 10 24633 10 76 49 62.5 30.5 350.5 30.5
1967 6 11 24634 11 78 41 59.5 27.5 378 27.5
1967 6 12 24635 12 72 51 61.5 29.5 407.5 29.5
1967 6 13 24636 13 66 50 58 26 433.5 26
1967 6 14 24637 14 69 46 57.5 25.5 459 25.5
1967 6 15 24638 15 78 47 62.5 30.5 489.5 30.5
1967 6 16 24639 16 85 49 67 35 524.5 35
1967 6 17 24640 17 90 50 70 38 562.5 38
1967 6 18 24641 18 93 54 73.5 41.5 604 41.5
1967 6 19 24642 19 76 60 68 36 640 36
1967 6 20 24643 20 74 54 64 32 672 32
1967 6 21 24644 21 84 46 65 33 705 33
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1967 6 22 24645 22 94 53 73.5 41.5 746.5 41.5
1967 6 23 24646 23 92 64 78 46 792.5 46
1967 6 24 24647 24 90 51 70.5 38.5 831 38.5
1967 6 25 24648 25 97 52 74.5 42.5 873.5 42.5
1967 6 26 24649 26 99 58 78.5 46.5 920 46.5
1967 6 27 24650 27 97 58 77.5 45.5 965.5 45.5
1967 6 28 24651 28 88 68 78 46 1011.5 46
1967 6 29 24652 29 92 55 73.5 41.5 1053 41.5
1967 6 30 24653 30 101 53 77 45 1098 45
1967 7 1 24654 31 103 55 79 47 1145 47
1967 7 2 24655 32 102 56 79 47 1192 47
1967 7 3 24656 33 105 58 81.5 49.5 1241.5 49.5
1967 7 4 24657 34 102 59 80.5 48.5 1290 48.5
1967 7 5 24658 35 103 70 86.5 54.5 1344.5 54.5
1967 7 6 24659 36 96 72 84 52 1396.5 52
1967 7 7 24660 37 90 66 78 46 1442.5 46
1967 7 8 24661 38 96 59 77.5 45.5 1488 45.5
1967 7 9 24662 39 101 55 78 46 1534 46
1967 7 10 24663 40 94 63 78.5 46.5 1580.5 46.5
1967 7 11 24664 41 82 65 73.5 41.5 1622 41.5
1967 7 12 24665 42 95 55 75 43 1665 43
1967 7 13 24666 43 97 61 79 47 1712 47
1967 7 14 24667 44 95 64 79.5 47.5 1759.5 47.5
1967 7 15 24668 45 88 70 79 47 1806.5 47
1967 7 16 24669 46 84 66 75 43 1849.5 43
1967 7 17 24670 47 87 62 74.5 42.5 1892 42.5
1967 7 18 24671 48 92 55 73.5 41.5 1933.5 41.5
1967 7 19 24672 49 99 59 79 47 1980.5 47
1967 7 20 24673 50 99 62 80.5 48.5 2029 48.5
1967 7 21 24674 51 103 61 82 50 2079 50
1967 7 22 24675 52 104 64 84 52 2131 52
1967 7 23 24676 53 93 71 82 50 2181 50
1967 7 24 24677 54 98 63 80.5 48.5 2229.5 48.5
1967 7 25 24678 55 98 62 80 48 2277.5 48
1967 7 26 24679 56 100 69 84.5 52.5 2330 52.5
1967 7 27 24680 57 101 64 82.5 50.5 2380.5 50.5
1967 7 28 24681 58 99 60 79.5 47.5 2428 47.5
1967 7 29 24682 59 102 52 77 45 2473 45
1967 7 30 24683 60 98 64 81 49 2522 49
1967 7 31 24684 61 99 69 84 52 2574 52
1967 8 1 24685 62 103 61 82 50 2624 50
1967 8 2 24686 63 97 64 80.5 48.5 2672.5 48.5
1967 8 3 24687 64 98 70 84 52 2724.5 52
1967 8 4 24688 65 100 62 81 49 2773.5 49
1967 8 5 24689 66 98 64 81 49 2822.5 49
1967 8 6 24690 67 93 71 82 50 2872.5 50
1967 8 7 24691 68 91 68 79.5 47.5 2920 47.5
1967 8 8 24692 69 88 67 77.5 45.5 2965.5 45.5
1967 8 9 24693 70 90 56 73 41 3006.5 41
1967 8 10 24694 71 88 60 74 42 3048.5 42
1967 8 11 24695 72 92 64 78 46 3094.5 46
1967 8 12 24696 73 97 60 78.5 46.5 3141 46.5
1967 8 13 24697 74 99 58 78.5 46.5 3187.5 46.5
1967 8 14 24698 75 99 58 78.5 46.5 3234 46.5
1967 8 15 24699 76 95 61 78 46 3280 46
1967 8 16 24700 77 100 56 78 46 3326 46
1967 8 17 24701 78 99 53 76 44 3370 44
1967 8 18 24702 79 100 56 78 46 3416 46
1967 8 19 24703 80 97 60 78.5 46.5 3462.5 46.5
1967 8 20 24704 81 97 54 75.5 43.5 3506 43.5
1967 8 21 24705 82 96 61 78.5 46.5 3552.5 46.5
1967 8 22 24706 83 97 58 77.5 45.5 3598 45.5
1967 8 23 24707 84 99 57 78 46 3644 46
1967 8 24 24708 85 100 56 78 46 3690 46
1967 8 25 24709 86 101 58 79.5 47.5 3737.5 47.5
1967 8 26 24710 87 100 59 79.5 47.5 3785 47.5
1967 8 27 24711 88 95 68 81.5 49.5 3834.5 49.5
1967 8 28 24712 89 98 66 82 50 3884.5 50
1967 8 29 24713 90 88 63 75.5 43.5 3928 43.5
1967 8 30 24714 91 92 55 73.5 41.5 3969.5 41.5
1967 8 31 24715 92 87 58 72.5 40.5 4010 40.5
1967 9 1 24716 93 81 54 67.5 35.5 4045.5 35.5
1967 9 2 24717 94 92 55 73.5 41.5 4087 41.5
1967 9 3 24718 95 95 53 74 42 4129 42
1967 9 4 24719 96 98 53 75.5 43.5 4172.5 43.5
1967 9 5 24720 97 95 58 76.5 44.5 4217 44.5
1967 9 6 24721 98 91 57 74 42 4259 42
1967 9 7 24722 99 94 59 76.5 44.5 4303.5 44.5
1967 9 8 24723 100 82 62 72 40 4343.5 40
1967 9 9 24724 101 87 50 68.5 36.5 4380 36.5
1967 9 10 24725 102 87 50 68.5 36.5 4416.5 36.5
1967 9 11 24726 103 85 61 73 41 4457.5 41
1967 9 12 24727 104 85 59 72 40 4497.5 40
1967 9 13 24728 105 74 41 57.5 25.5 4523 25.5
1967 9 14 24729 106 78 37 57.5 25.5 4548.5 25.5
1967 9 15 24730 107 81 40 60.5 28.5 4577 28.5
1967 9 16 24731 108 90 40 65 33 4610 33
1967 9 17 24732 109 88 45 66.5 34.5 4644.5 34.5
1967 9 18 24733 110 77 54 65.5 33.5 4678 33.5
1967 9 19 24734 111 76 52 64 32 4710 32
1967 9 20 24735 112 81 38 59.5 27.5 4737.5 27.5
1967 9 21 24736 113 86 38 62 30 4767.5 30
1967 9 22 24737 114 85 52 68.5 36.5 4804 36.5
1967 9 23 24738 115 85 52 68.5 36.5 4840.5 36.5
1967 9 24 24739 116 86 52 69 37 4877.5 37
1967 9 25 24740 117 77 52 64.5 32.5 4910 32.5
1967 9 26 24741 118 87 47 67 35 4945 35
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1967 9 27 24742 119 83 52 67.5 35.5 4980.5 35.5
1967 9 28 24743 120 84 42 63 31 5011.5 31
1967 9 29 24744 121 87 40 63.5 31.5 5043 31.5
1967 9 30 24745 122 88 48 68 36 5079 36
1967 10 1 24746 123 87 49 68 36 5115 36
1967 10 2 24747 124 85 68 76.5 44.5 5159.5 44.5
1967 10 3 24748 125 86 68 77 45 5204.5 45
1967 10 4 24749 126 85 52 68.5 36.5 5241 36.5
1967 10 5 24750 127 83 48 65.5 33.5 5274.5 33.5
1967 10 6 24751 128 69 45 57 25 5299.5 25
1967 10 7 24752 129 70 31 50.5 18.5 5318 18.5
1967 10 8 24753 130 77 31 54 22 5340 22
1967 10 9 24754 131 79 33 56 24 5364 24
1967 10 10 24755 132 81 36 58.5 26.5 5390.5 26.5
1967 10 11 24756 133 84 34 59 27 5417.5 27
1967 10 12 24757 134 85 38 61.5 29.5 5447 29.5
1967 10 13 24758 135 83 37 60 28 5475 28
1967 10 14 24759 136 74 36 55 23 5498 23
1967 10 15 24760 137 65 30 47.5 15.5 5513.5 15.5
1967 10 16 24761 138 69 22 45.5 13.5 5527 13.5
1967 10 17 24762 139 74 24 49 17 5544 17
1967 10 18 24763 140 79 25 52 20 5564 20
1967 10 19 24764 141 77 27 52 20 5584 20
1967 10 20 24765 142 76 25 50.5 18.5 5602.5 18.5
1967 10 21 24766 143 79 26 52.5 20.5 5623 20.5
1967 10 22 24767 144 80 35 57.5 25.5 5648.5 25.5
1967 10 23 24768 145 77 31 54 22 5670.5 22
1967 10 24 24769 146 68 30 49 17 5687.5 17
1967 10 25 24770 147 71 33 52 20 5707.5 20
1967 10 26 24771 148 70 34 52 20 5727.5 20
1967 10 27 24772 149 70 24 47 15 5742.5 15
1967 10 28 24773 150 76 30 53 21 5763.5 21
1967 10 29 24774 151 56 30 43 11 5774.5 11
1967 10 30 24775 152 59 18 38.5 6.5 5781 6.5
1967 10 31 24776 153 70 23 46.5 14.5 5795.5 14.5
1967 11 1 24777 154 73 26 49.5 17.5 5813 17.5
1967 11 2 24778 155 60 28 44 12 5825 12
1967 11 3 24779 156 52 15 33.5 1.5 5826.5 1.5
1967 11 4 24780 157 50 18 34 2 5828.5 2
1967 11 5 24781 158 53 31 42 10 5838.5 10
1967 11 6 24782 159 62 29 45.5 13.5 5852 13.5
1967 11 7 24783 160 63 19 41 9 5861 9
1967 11 8 24784 161 62 19 40.5 8.5 5869.5 8.5
1967 11 9 24785 162 62 21 41.5 9.5 5879 9.5
1967 11 10 24786 163 65 23 44 12 5891 12
1967 11 11 24787 164 65 22 43.5 11.5 5902.5 11.5
1967 11 12 24788 165 64 25 44.5 12.5 5915 12.5
1967 11 13 24789 166 65 24 44.5 12.5 5927.5 12.5
1967 11 14 24790 167 65 25 45 13 5940.5 13
1967 11 15 24791 168 69 24 46.5 14.5 5955 14.5
1967 11 16 24792 169 67 24 45.5 13.5 5968.5 13.5
1967 11 17 24793 170 69 30 49.5 17.5 5986 17.5
1967 11 18 24794 171 63 21 42 10 5996 10
1967 11 19 24795 172 70 30 50 18 6014 18
1967 11 20 24796 173 66 32 49 17 6031 17
1967 11 21 24797 174 55 28 41.5 9.5 6040.5 9.5
1967 11 22 24798 175 53 27 40 8 6048.5 8
1967 11 23 24799 176 53 26 39.5 7.5 6056 7.5
1967 11 24 24800 177 56 19 37.5 5.5 6061.5 5.5
1967 11 25 24801 178 63 16 39.5 7.5 6069 7.5
1967 11 26 24802 179 55 14 34.5 2.5 6071.5 2.5
1967 11 27 24803 180 47 10 28.5 -3.5 6068 -3.5
1967 11 28 24804 181 43 10 26.5 -5.5 6062.5 -5.5
1967 11 29 24805 182 50 32 41 9 6071.5 9
1967 11 30 24806 183 50 35 42.5 10.5 6082 10.5
1967 12 1 24807 184 47 25 36 4 6086 4
1967 12 2 24808 185 39 6 22.5 -9.5 6076.5 -9.5
1967 12 3 24809 186 39 4 21.5 -10.5 6066 -10.5
1967 12 4 24810 187 42 4 23 -9 6057 -9
1967 12 5 24811 188 43 6 24.5 -7.5 6049.5 -7.5
1967 12 6 24812 189 41 10 25.5 -6.5 6043 -6.5
1967 12 7 24813 190 37 9 23 -9 6034 -9
1967 12 8 24814 191 41 9 25 -7 6027 -7
1967 12 9 24815 192 41 15 28 -4 6023 -4
1967 12 10 24816 193 45 12 28.5 -3.5 6019.5 -3.5
1967 12 11 24817 194 40 6 23 -9 6010.5 -9
1967 12 12 24818 195 35 14 24.5 -7.5 6003 -7.5
1967 12 13 24819 196 22 4 13 -19 5984 -19
1967 12 14 24820 197 28 12 20 -12 5972 -12
1967 12 15 24821 198 29 19 24 -8 5964 -8
1967 12 16 24822 199 30 20 25 -7 5957 -7
1967 12 17 24823 200 27 -2 12.5 -19.5 5937.5 -19.5
1967 12 18 24824 201 31 -2 14.5 -17.5 5920 -17.5
1967 12 19 24825 202 31 23 27 -5 5915 -5
1967 12 20 24826 203 39 12 25.5 -6.5 5908.5 -6.5
1967 12 21 24827 204 18 -12 3 -29 5879.5 -29
1967 12 22 24828 205 23 -15 4 -28 5851.5 -28
1967 12 23 24829 206 18 -11 3.5 -28.5 5823 -28.5
1967 12 24 24830 207 20 -12 4 -28 5795 -28
1967 12 25 24831 208 23 -7 8 -24 5771 -24
1967 12 26 24832 209 30 3 16.5 -15.5 5755.5 -15.5
1967 12 27 24833 210 33 0 16.5 -15.5 5740 -15.5
1967 12 28 24834 211 31 4 17.5 -14.5 5725.5 -14.5
1967 12 29 24835 212 27 8 17.5 -14.5 5711 -14.5
1967 12 30 24836 213 26 10 18 -14 5697 -14
1967 12 31 24837 214 21 -8 6.5 -25.5 5671.5 -25.5
1968 1 1 24838 215 23 -8 7.5 -24.5 5647 -24.5
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1968 1 2 24839 216 25 -9 8 -24 5623 -24
1968 1 3 24840 217 28 -7 10.5 -21.5 5601.5 -21.5
1968 1 4 24841 218 25 -16 4.5 -27.5 5574 -27.5
1968 1 5 24842 219 20 -18 1 -31 5543 -31
1968 1 6 24843 220 20 -20 0 -32 5511 -32
1968 1 7 24844 221 16 -23 -3.5 -35.5 5475.5 -35.5
1968 1 8 24845 222 16 -20 -2 -34 5441.5 -34
1968 1 9 24846 223 26 -1 12.5 -19.5 5422 -19.5
1968 1 10 24847 224 33 -2 15.5 -16.5 5405.5 -16.5
1968 1 11 24848 225 27 -10 8.5 -23.5 5382 -23.5
1968 1 12 24849 226 23 -20 1.5 -30.5 5351.5 -30.5
1968 1 13 24850 227 22 -17 2.5 -29.5 5322 -29.5
1968 1 14 24851 228 25 -8 8.5 -23.5 5298.5 -23.5
1968 1 15 24852 229 24 -11 6.5 -25.5 5273 -25.5
1968 1 16 24853 230 25 -4 10.5 -21.5 5251.5 -21.5
1968 1 17 24854 231 27 -10 8.5 -23.5 5228 -23.5
1968 1 18 24855 232 28 -16 6 -26 5202 -26
1968 1 19 24856 233 25 -11 7 -25 5177 -25
1968 1 20 24857 234 32 -9 11.5 -20.5 5156.5 -20.5
1968 1 21 24858 235 32 -6 13 -19 5137.5 -19
1968 1 22 24859 236 39 0 19.5 -12.5 5125 -12.5
1968 1 23 24860 237 37 -2 17.5 -14.5 5110.5 -14.5
1968 1 24 24861 238 38 1 19.5 -12.5 5098 -12.5
1968 1 25 24862 239 35 5 20 -12 5086 -12
1968 1 26 24863 240 36 11 23.5 -8.5 5077.5 -8.5
1968 1 27 24864 241 49 30 39.5 7.5 5085 7.5
1968 1 28 24865 242 45 31 38 6 5091 6
1968 1 29 24866 243 42 24 33 1 5092 1
1968 1 30 24867 244 48 24 36 4 5096 4
1968 1 31 24868 245 47 35 41 9 5105 9
1968 2 1 24869 246 41 21 31 -1 5104 -1
1968 2 2 24870 247 38 22 30 -2 5102 -2
1968 2 3 24871 248 40 22 31 -1 5101 -1
1968 2 4 24872 249 46 20 33 1 5102 1
1968 2 5 24873 250 43 20 31.5 -0.5 5101.5 -0.5
1968 2 6 24874 251 48 24 36 4 5105.5 4
1968 2 7 24875 252 47 24 35.5 3.5 5109 3.5
1968 2 8 24876 253 49 27 38 6 5115 6
1968 2 9 24877 254 51 26 38.5 6.5 5121.5 6.5
1968 2 10 24878 255 52 25 38.5 6.5 5128 6.5
1968 2 11 24879 256 44 32 38 6 5134 6
1968 2 12 24880 257 47 27 37 5 5139 5
1968 2 13 24881 258 52 32 42 10 5149 10
1968 2 14 24882 259 55 33 44 12 5161 12
1968 2 15 24883 260 50 25 37.5 5.5 5166.5 5.5
1968 2 16 24884 261 53 27 40 8 5174.5 8
1968 2 17 24885 262 56 28 42 10 5184.5 10
1968 2 18 24886 263 61 31 46 14 5198.5 14
1968 2 19 24887 264 58 27 42.5 10.5 5209 10.5
1968 2 20 24888 265 58 32 45 13 5222 13
1968 2 21 24889 266 50 25 37.5 5.5 5227.5 5.5
1968 2 22 24890 267 55 37 46 14 5241.5 14
1968 2 23 24891 268 61 27 44 12 5253.5 12
1968 2 24 24892 269 65 28 46.5 14.5 5268 14.5
1968 2 25 24893 270 63 30 46.5 14.5 5282.5 14.5
1968 2 26 24894 271 65 27 46 14 5296.5 14
1968 2 27 24895 272 57 31 44 12 5308.5 12
1968 2 28 24896 273 57 25 41 9 5317.5 9
1968 2 29 24897 274 58 22 40 8 5325.5 8
1968 3 1 24898 275 61 22 41.5 9.5 5335 9.5
1968 3 2 24899 276 62 22 42 10 5345 10
1968 3 3 24900 277 65 24 44.5 12.5 5357.5 12.5
1968 3 4 24901 278 62 25 43.5 11.5 5369 11.5
1968 3 5 24902 279 65 21 43 11 5380 11
1968 3 6 24903 280 61 20 40.5 8.5 5388.5 8.5
1968 3 7 24904 281 61 42 51.5 19.5 5408 19.5
1968 3 8 24905 282 53 39 46 14 5422 14
1968 3 9 24906 283 57 34 45.5 13.5 5435.5 13.5
1968 3 10 24907 284 50 30 40 8 5443.5 8
1968 3 11 24908 285 52 19 35.5 3.5 5447 3.5
1968 3 12 24909 286 56 17 36.5 4.5 5451.5 4.5
1968 3 13 24910 287 66 34 50 18 5469.5 18
1968 3 14 24911 288 63 35 49 17 5486.5 17
1968 3 15 24912 289 62 20 41 9 5495.5 9
1968 3 16 24913 290 67 34 50.5 18.5 5514 18.5
1968 3 17 24914 291 58 42 50 18 5532 18
1968 3 18 24915 292 53 30 41.5 9.5 5541.5 9.5
1968 3 19 24916 293 51 27 39 7 5548.5 7
1968 3 20 24917 294 56 21 38.5 6.5 5555 6.5
1968 3 21 24918 295 58 19 38.5 6.5 5561.5 6.5
1968 3 22 24919 296 65 20 42.5 10.5 5572 10.5
1968 3 23 24920 297 64 26 45 13 5585 13
1968 3 24 24921 298 70 23 46.5 14.5 5599.5 14.5
1968 3 25 24922 299 75 36 55.5 23.5 5623 23.5
1968 3 26 24923 300 60 42 51 19 5642 19
1968 3 27 24924 301 62 21 41.5 9.5 5651.5 9.5
1968 3 28 24925 302 74 21 47.5 15.5 5667 15.5
1968 3 29 24926 303 79 26 52.5 20.5 5687.5 20.5
1968 3 30 24927 304 83 29 56 24 5711.5 24
1968 3 31 24928 305 78 36 57 25 5736.5 25
1968 4 1 24929 306 72 52 62 30 5766.5 30
1968 4 2 24930 307 52 38 45 13 5779.5 13
1968 4 3 24931 308 54 34 44 12 5791.5 12
1968 4 4 24932 309 60 32 46 14 5805.5 14
1968 4 5 24933 310 61 31 46 14 5819.5 14
1968 4 6 24934 311 52 36 44 12 5831.5 12
1968 4 7 24935 312 54 25 39.5 7.5 5839 7.5
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1968 4 8 24936 313 55 30 42.5 10.5 5849.5 10.5
1968 4 9 24937 314 61 21 41 9 5858.5 9
1968 4 10 24938 315 70 24 47 15 5873.5 15
1968 4 11 24939 316 79 25 52 20 5893.5 20
1968 4 12 24940 317 77 44 60.5 28.5 5922 28.5
1968 4 13 24941 318 63 40 51.5 19.5 5941.5 19.5
1968 4 14 24942 319 72 21 46.5 14.5 5956 14.5
1968 4 15 24943 320 74 30 52 20 5976 20
1968 4 16 24944 321 66 40 53 21 5997 21
1968 4 17 24945 322 52 37 44.5 12.5 6009.5 12.5
1968 4 18 24946 323 52 33 42.5 10.5 6020 10.5
1968 4 19 24947 324 66 31 48.5 16.5 6036.5 16.5
1968 4 20 24948 325 58 36 47 15 6051.5 15
1968 4 21 24949 326 55 32 43.5 11.5 6063 11.5
1968 4 22 24950 327 53 36 44.5 12.5 6075.5 12.5
1968 4 23 24951 328 61 25 43 11 6086.5 11
1968 4 24 24952 329 63 32 47.5 15.5 6102 15.5
1968 4 25 24953 330 69 29 49 17 6119 17
1968 4 26 24954 331 65 40 52.5 20.5 6139.5 20.5
1968 4 27 24955 332 58 40 49 17 6156.5 17
1968 4 28 24956 333 68 29 48.5 16.5 6173 16.5
1968 4 29 24957 334 77 28 52.5 20.5 6193.5 20.5
1968 4 30 24958 335 82 30 56 24 6217.5 24
1968 5 1 24959 336 86 32 59 27 6244.5 27
1968 5 2 24960 337 85 38 61.5 29.5 6274 29.5
1968 5 3 24961 338 83 42 62.5 30.5 6304.5 30.5
1968 5 4 24962 339 82 42 62 30 6334.5 30
1968 5 5 24963 340 73 56 64.5 32.5 6367 32.5
1968 5 6 24964 341 70 43 56.5 24.5 6391.5 24.5
1968 5 7 24965 342 68 23 45.5 13.5 6405 13.5
1968 5 8 24966 343 78 38 58 26 6431 26
1968 5 9 24967 344 77 45 61 29 6460 29
1968 5 10 24968 345 78 45 61.5 29.5 6489.5 29.5
1968 5 11 24969 346 72 41 56.5 24.5 6514 24.5
1968 5 12 24970 347 72 41 56.5 24.5 6538.5 24.5
1968 5 13 24971 348 65 43 54 22 6560.5 22
1968 5 14 24972 349 68 43 55.5 23.5 6584 23.5
1968 5 15 24973 350 72 32 52 20 6604 20
1968 5 16 24974 351 70 47 58.5 26.5 6630.5 26.5
1968 5 17 24975 352 73 33 53 21 6651.5 21
1968 5 18 24976 353 77 37 57 25 6676.5 25
1968 5 19 24977 354 80 39 59.5 27.5 6704 27.5
1968 5 20 24978 355 90 41 65.5 33.5 6737.5 33.5
1968 5 21 24979 356 87 59 73 41 6778.5 41
1968 5 22 24980 357 82 52 67 35 6813.5 35
1968 5 23 24981 358 80 50 65 33 6846.5 33
1968 5 24 24982 359 69 50 59.5 27.5 6874 27.5
1968 5 25 24983 360 82 36 59 27 6901 27
1968 5 26 24984 361 80 42 61 29 6930 29
1968 5 27 24985 362 85 41 63 31 6961 31
1968 5 28 24986 363 90 43 66.5 34.5 6995.5 34.5
1968 5 29 24987 364 94 54 74 42 7037.5 42 1968
1968 5 30 24988 365 93 48 70.5 38.5 7076 38.5 Avg (n ) % values
1968 5 31 24989 366 89 48 68.5 36.5 7112.5 36.5 51.4 366 100.0
1968 6 1 24990 1 90 44 67 35 35 35
1968 6 2 24991 2 95 48 71.5 39.5 74.5 39.5
1968 6 3 24992 3 95 55 75 43 117.5 43
1968 6 4 24993 4 91 56 73.5 41.5 159 41.5
1968 6 5 24994 5 89 68 78.5 46.5 205.5 46.5
1968 6 6 24995 6 85 65 75 43 248.5 43
1968 6 7 24996 7 80 51 65.5 33.5 282 33.5
1968 6 8 24997 8 79 48 63.5 31.5 313.5 31.5
1968 6 9 24998 9 73 42 57.5 25.5 339 25.5
1968 6 10 24999 10 80 40 60 28 367 28
1968 6 11 25000 11 90 44 67 35 402 35
1968 6 12 25001 12 91 45 68 36 438 36
1968 6 13 25002 13 91 56 73.5 41.5 479.5 41.5
1968 6 14 25003 14 91 48 69.5 37.5 517 37.5
1968 6 15 25004 15 91 48 69.5 37.5 554.5 37.5
1968 6 16 25005 16 94 53 73.5 41.5 596 41.5
1968 6 17 25006 17 99 53 76 44 640 44
1968 6 18 25007 18 100 53 76.5 44.5 684.5 44.5
1968 6 19 25008 19 100 58 79 47 731.5 47
1968 6 20 25009 20 102 55 78.5 46.5 778 46.5
1968 6 21 25010 21 101 52 76.5 44.5 822.5 44.5
1968 6 22 25011 22 101 52 76.5 44.5 867 44.5
1968 6 23 25012 23 101 52 76.5 44.5 911.5 44.5
1968 6 24 25013 24 98 58 78 46 957.5 46
1968 6 25 25014 25 89 50 69.5 37.5 995 37.5
1968 6 26 25015 26 99 46 72.5 40.5 1035.5 40.5
1968 6 27 25016 27 101 51 76 44 1079.5 44
1968 6 28 25017 28 100 72 86 54 1133.5 54
1968 6 29 25018 29 97 68 82.5 50.5 1184 50.5
1968 6 30 25019 30 87 36 61.5 29.5 1213.5 29.5
1968 7 1 25020 31 91 38 64.5 32.5 1246 32.5
1968 7 2 25021 32 95 45 70 38 1284 38
1968 7 3 25022 33 95 50 72.5 40.5 1324.5 40.5
1968 7 4 25023 34 92 58 75 43 1367.5 43
1968 7 5 25024 35 91 53 72 40 1407.5 40
1968 7 6 25025 36 90 61 75.5 43.5 1451 43.5
1968 7 7 25026 37 90 58 74 42 1493 42
1968 7 8 25027 38 93 53 73 41 1534 41
1968 7 9 25028 39 99 63 81 49 1583 49
1968 7 10 25029 40 98 60 79 47 1630 47
1968 7 11 25030 41 97 58 77.5 45.5 1675.5 45.5
1968 7 12 25031 42 99 65 82 50 1725.5 50
1968 7 13 25032 43 99 60 79.5 47.5 1773 47.5
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1968 7 14 25033 44 97 61 79 47 1820 47
1968 7 15 25034 45 96 63 79.5 47.5 1867.5 47.5
1968 7 16 25035 46 97 56 76.5 44.5 1912 44.5
1968 7 17 25036 47 96 58 77 45 1957 45
1968 7 18 25037 48 100 53 76.5 44.5 2001.5 44.5
1968 7 19 25038 49 100 58 79 47 2048.5 47
1968 7 20 25039 50 100 59 79.5 47.5 2096 47.5
1968 7 21 25040 51 101 63 82 50 2146 50
1968 7 22 25041 52 92 68 80 48 2194 48
1968 7 23 25042 53 96 60 78 46 2240 46
1968 7 24 25043 54 96 64 80 48 2288 48
1968 7 25 25044 55 90 69 79.5 47.5 2335.5 47.5
1968 7 26 25045 56 86 64 75 43 2378.5 43
1968 7 27 25046 57 86 65 75.5 43.5 2422 43.5
1968 7 28 25047 58 86 65 75.5 43.5 2465.5 43.5
1968 7 29 25048 59 93 64 78.5 46.5 2512 46.5
1968 7 30 25049 60 90 64 77 45 2557 45
1968 7 31 25050 61 82 63 72.5 40.5 2597.5 40.5
1968 8 1 25051 62 72 62 67 35 2632.5 35
1968 8 2 25052 63 81 60 70.5 38.5 2671 38.5
1968 8 3 25053 64 88 54 71 39 2710 39
1968 8 4 25054 65 94 58 76 44 2754 44
1968 8 5 25055 66 93 68 80.5 48.5 2802.5 48.5
1968 8 6 25056 67 93 58 75.5 43.5 2846 43.5
1968 8 7 25057 68 93 65 79 47 2893 47
1968 8 8 25058 69 90 67 78.5 46.5 2939.5 46.5
1968 8 9 25059 70 89 62 75.5 43.5 2983 43.5
1968 8 10 25060 71 90 61 75.5 43.5 3026.5 43.5
1968 8 11 25061 72 84 59 71.5 39.5 3066 39.5
1968 8 12 25062 73 86 63 74.5 42.5 3108.5 42.5
1968 8 13 25063 74 81 59 70 38 3146.5 38
1968 8 14 25064 75 76 53 64.5 32.5 3179 32.5
1968 8 15 25065 76 84 44 64 32 3211 32
1968 8 16 25066 77 87 48 67.5 35.5 3246.5 35.5
1968 8 17 25067 78 84 58 71 39 3285.5 39
1968 8 18 25068 79 84 44 64 32 3317.5 32
1968 8 19 25069 80 86 68 77 45 3362.5 45
1968 8 20 25070 81 85 69 77 45 3407.5 45
1968 8 21 25071 82 83 64 73.5 41.5 3449 41.5
1968 8 22 25072 83 82 54 68 36 3485 36
1968 8 23 25073 84 75 38 56.5 24.5 3509.5 24.5
1968 8 24 25074 85 83 36 59.5 27.5 3537 27.5
1968 8 25 25075 86 90 42 66 34 3571 34
1968 8 26 25076 87 88 53 70.5 38.5 3609.5 38.5
1968 8 27 25077 88 87 58 72.5 40.5 3650 40.5
1968 8 28 25078 89 92 48 70 38 3688 38
1968 8 29 25079 90 87 49 68 36 3724 36
1968 8 30 25080 91 85 45 65 33 3757 33
1968 8 31 25081 92 87 43 65 33 3790 33
1968 9 1 25082 93 90 40 65 33 3823 33
1968 9 2 25083 94 90 46 68 36 3859 36
1968 9 3 25084 95 86 49 67.5 35.5 3894.5 35.5
1968 9 4 25085 96 79 38 58.5 26.5 3921 26.5
1968 9 5 25086 97 83 38 60.5 28.5 3949.5 28.5
1968 9 6 25087 98 88 39 63.5 31.5 3981 31.5
1968 9 7 25088 99 93 45 69 37 4018 37
1968 9 8 25089 100 93 43 68 36 4054 36
1968 9 9 25090 101 93 43 68 36 4090 36
1968 9 10 25091 102 93 47 70 38 4128 38
1968 9 11 25092 103 90 53 71.5 39.5 4167.5 39.5
1968 9 12 25093 104 77 57 67 35 4202.5 35
1968 9 13 25094 105 84 48 66 34 4236.5 34
1968 9 14 25095 106 88 45 66.5 34.5 4271 34.5
1968 9 15 25096 107 85 49 67 35 4306 35
1968 9 16 25097 108 76 40 58 26 4332 26
1968 9 17 25098 109 73 32 52.5 20.5 4352.5 20.5
1968 9 18 25099 110 82 35 58.5 26.5 4379 26.5
1968 9 19 25100 111 85 38 61.5 29.5 4408.5 29.5
1968 9 20 25101 112 82 63 72.5 40.5 4449 40.5
1968 9 21 25102 113 76 33 54.5 22.5 4471.5 22.5
1968 9 22 25103 114 69 33 51 19 4490.5 19
1968 9 23 25104 115 71 29 50 18 4508.5 18
1968 9 24 25105 116 76 31 53.5 21.5 4530 21.5
1968 9 25 25106 117 80 32 56 24 4554 24
1968 9 26 25107 118 84 33 58.5 26.5 4580.5 26.5
1968 9 27 25108 119 86 32 59 27 4607.5 27
1968 9 28 25109 120 81 41 61 29 4636.5 29
1968 9 29 25110 121 70 52 61 29 4665.5 29
1968 9 30 25111 122 72 37 54.5 22.5 4688 22.5
1968 10 1 25112 123 78 42 60 28 4716 28
1968 10 2 25113 124 78 37 57.5 25.5 4741.5 25.5
1968 10 3 25114 125 78 35 56.5 24.5 4766 24.5
1968 10 4 25115 126 71 53 62 30 4796 30
1968 10 5 25116 127 68 43 55.5 23.5 4819.5 23.5
1968 10 6 25117 128 74 39 56.5 24.5 4844 24.5
1968 10 7 25118 129 78 48 63 31 4875 31
1968 10 8 25119 130 72 48 60 28 4903 28
1968 10 9 25120 131 64 31 47.5 15.5 4918.5 15.5
1968 10 10 25121 132 69 41 55 23 4941.5 23
1968 10 11 25122 133 75 46 60.5 28.5 4970 28.5
1968 10 12 25123 134 79 55 67 35 5005 35
1968 10 13 25124 135 77 65 71 39 5044 39
1968 10 14 25125 136 75 58 66.5 34.5 5078.5 34.5
1968 10 15 25126 137 67 46 56.5 24.5 5103 24.5
1968 10 16 25127 138 58 27 42.5 10.5 5113.5 10.5
1968 10 17 25128 139 55 23 39 7 5120.5 7
1968 10 18 25129 140 60 21 40.5 8.5 5129 8.5
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1968 10 19 25130 141 64 27 45.5 13.5 5142.5 13.5
1968 10 20 25131 142 71 29 50 18 5160.5 18
1968 10 21 25132 143 71 27 49 17 5177.5 17
1968 10 22 25133 144 67 25 46 14 5191.5 14
1968 10 23 25134 145 74 25 49.5 17.5 5209 17.5
1968 10 24 25135 146 73 30 51.5 19.5 5228.5 19.5
1968 10 25 25136 147 74 27 50.5 18.5 5247 18.5
1968 10 26 25137 148 75 28 51.5 19.5 5266.5 19.5
1968 10 27 25138 149 75 26 50.5 18.5 5285 18.5
1968 10 28 25139 150 71 25 48 16 5301 16
1968 10 29 25140 151 73 23 48 16 5317 16
1968 10 30 25141 152 68 41 54.5 22.5 5339.5 22.5
1968 10 31 25142 153 64 34 49 17 5356.5 17
1968 11 1 25143 154 60 42 51 19 5375.5 19
1968 11 2 25144 155 63 26 44.5 12.5 5388 12.5
1968 11 3 25145 156 61 31 46 14 5402 14
1968 11 4 25146 157 62 31 46.5 14.5 5416.5 14.5
1968 11 5 25147 158 60 24 42 10 5426.5 10
1968 11 6 25148 159 58 32 45 13 5439.5 13
1968 11 7 25149 160 52 25 38.5 6.5 5446 6.5
1968 11 8 25150 161 53 14 33.5 1.5 5447.5 1.5
1968 11 9 25151 162 64 24 44 12 5459.5 12
1968 11 10 25152 163 60 25 42.5 10.5 5470 10.5
1968 11 11 25153 164 55 17 36 4 5474 4
1968 11 12 25154 165 57 32 44.5 12.5 5486.5 12.5
1968 11 13 25155 166 53 32 42.5 10.5 5497 10.5
1968 11 14 25156 167 48 36 42 10 5507 10
1968 11 15 25157 168 46 32 39 7 5514 7
1968 11 16 25158 169 54 18 36 4 5518 4
1968 11 17 25159 170 54 20 37 5 5523 5
1968 11 18 25160 171 50 15 32.5 0.5 5523.5 0.5
1968 11 19 25161 172 54 29 41.5 9.5 5533 9.5
1968 11 20 25162 173 56 17 36.5 4.5 5537.5 4.5
1968 11 21 25163 174 54 15 34.5 2.5 5540 2.5
1968 11 22 25164 175 55 15 35 3 5543 3
1968 11 23 25165 176 60 22 41 9 5552 9
1968 11 24 25166 177 48 14 31 -1 5551 -1
1968 11 25 25167 178 47 26 36.5 4.5 5555.5 4.5
1968 11 26 25168 179 48 10 29 -3 5552.5 -3
1968 11 27 25169 180 43 11 27 -5 5547.5 -5
1968 11 28 25170 181 45 ###M #####M 0 5547.5 missing
1968 11 29 25171 182 40 3 21.5 -10.5 5537 -10.5
1968 11 30 25172 183 34 6 20 -12 5525 -12
1968 12 1 25173 184 33 10 21.5 -10.5 5514.5 -10.5
1968 12 2 25174 185 42 9 25.5 -6.5 5508 -6.5
1968 12 3 25175 186 40 4 22 -10 5498 -10
1968 12 4 25176 187 37 4 20.5 -11.5 5486.5 -11.5
1968 12 5 25177 188 38 2 20 -12 5474.5 -12
1968 12 6 25178 189 43 0 21.5 -10.5 5464 -10.5
1968 12 7 25179 190 40 6 23 -9 5455 -9
1968 12 8 25180 191 38 8 23 -9 5446 -9
1968 12 9 25181 192 43 4 23.5 -8.5 5437.5 -8.5
1968 12 10 25182 193 43 17 30 -2 5435.5 -2
1968 12 11 25183 194 58 19 38.5 6.5 5442 6.5
1968 12 12 25184 195 45 24 34.5 2.5 5444.5 2.5
1968 12 13 25185 196 40 3 21.5 -10.5 5434 -10.5
1968 12 14 25186 197 35 11 23 -9 5425 -9
1968 12 15 25187 198 43 15 29 -3 5422 -3
1968 12 16 25188 199 37 8 22.5 -9.5 5412.5 -9.5
1968 12 17 25189 200 39 20 29.5 -2.5 5410 -2.5
1968 12 18 25190 201 38 1 19.5 -12.5 5397.5 -12.5
1968 12 19 25191 202 35 6 20.5 -11.5 5386 -11.5
1968 12 20 25192 203 36 18 27 -5 5381 -5
1968 12 21 25193 204 32 21 26.5 -5.5 5375.5 -5.5
1968 12 22 25194 205 29 -5 12 -20 5355.5 -20
1968 12 23 25195 206 31 2 16.5 -15.5 5340 -15.5
1968 12 24 25196 207 25 4 14.5 -17.5 5322.5 -17.5
1968 12 25 25197 208 29 5 17 -15 5307.5 -15
1968 12 26 25198 209 35 11 23 -9 5298.5 -9
1968 12 27 25199 210 40 4 22 -10 5288.5 -10
1968 12 28 25200 211 35 7 21 -11 5277.5 -11
1968 12 29 25201 212 38 2 20 -12 5265.5 -12
1968 12 30 25202 213 49 0 24.5 -7.5 5258 -7.5
1968 12 31 25203 214 45 5 25 -7 5251 -7
1969 1 1 25204 215 40 5 22.5 -9.5 5241.5 -9.5
1969 1 2 25205 216 39 5 22 -10 5231.5 -10
1969 1 3 25206 217 43 8 25.5 -6.5 5225 -6.5
1969 1 4 25207 218 43 8 25.5 -6.5 5218.5 -6.5
1969 1 5 25208 219 43 9 26 -6 5212.5 -6
1969 1 6 25209 220 43 8 25.5 -6.5 5206 -6.5
1969 1 7 25210 221 44 7 25.5 -6.5 5199.5 -6.5
1969 1 8 25211 222 44 20 32 0 5199.5 0
1969 1 9 25212 223 35 -1 17 -15 5184.5 -15
1969 1 10 25213 224 37 2 19.5 -12.5 5172 -12.5
1969 1 11 25214 225 32 8 20 -12 5160 -12
1969 1 12 25215 226 44 12 28 -4 5156 -4
1969 1 13 25216 227 40 26 33 1 5157 1
1969 1 14 25217 228 45 30 37.5 5.5 5162.5 5.5
1969 1 15 25218 229 47 24 35.5 3.5 5166 3.5
1969 1 16 25219 230 47 24 35.5 3.5 5169.5 3.5
1969 1 17 25220 231 52 20 36 4 5173.5 4
1969 1 18 25221 232 48 12 30 -2 5171.5 -2
1969 1 19 25222 233 55 20 37.5 5.5 5177 5.5
1969 1 20 25223 234 65 40 52.5 20.5 5197.5 20.5
1969 1 21 25224 235 58 40 49 17 5214.5 17
1969 1 22 25225 236 54 40 47 15 5229.5 15
1969 1 23 25226 237 50 26 38 6 5235.5 6
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1969 1 24 25227 238 36 17 26.5 -5.5 5230 -5.5
1969 1 25 25228 239 32 26 29 -3 5227 -3
1969 1 26 25229 240 59 20 39.5 7.5 5234.5 7.5
1969 1 27 25230 241 55 40 47.5 15.5 5250 15.5
1969 1 28 25231 242 48 26 37 5 5255 5
1969 1 29 25232 243 47 28 37.5 5.5 5260.5 5.5
1969 1 30 25233 244 40 7 23.5 -8.5 5252 -8.5
1969 1 31 25234 245 39 5 22 -10 5242 -10
1969 2 1 25235 246 40 7 23.5 -8.5 5233.5 -8.5
1969 2 2 25236 247 40 20 30 -2 5231.5 -2
1969 2 3 25237 248 37 5 21 -11 5220.5 -11
1969 2 4 25238 249 37 5 21 -11 5209.5 -11
1969 2 5 25239 250 41 11 26 -6 5203.5 -6
1969 2 6 25240 251 47 27 37 5 5208.5 5
1969 2 7 25241 252 48 28 38 6 5214.5 6
1969 2 8 25242 253 45 10 27.5 -4.5 5210 -4.5
1969 2 9 25243 254 43 10 26.5 -5.5 5204.5 -5.5
1969 2 10 25244 255 46 12 29 -3 5201.5 -3
1969 2 11 25245 256 48 12 30 -2 5199.5 -2
1969 2 12 25246 257 48 25 36.5 4.5 5204 4.5
1969 2 13 25247 258 52 25 38.5 6.5 5210.5 6.5
1969 2 14 25248 259 45 15 30 -2 5208.5 -2
1969 2 15 25249 260 40 18 29 -3 5205.5 -3
1969 2 16 25250 261 50 27 38.5 6.5 5212 6.5
1969 2 17 25251 262 50 15 32.5 0.5 5212.5 0.5
1969 2 18 25252 263 48 14 31 -1 5211.5 -1
1969 2 19 25253 264 46 34 40 8 5219.5 8
1969 2 20 25254 265 45 18 31.5 -0.5 5219 -0.5
1969 2 21 25255 266 46 20 33 1 5220 1
1969 2 22 25256 267 45 28 36.5 4.5 5224.5 4.5
1969 2 23 25257 268 44 26 35 3 5227.5 3
1969 2 24 25258 269 48 30 39 7 5234.5 7
1969 2 25 25259 270 60 37 48.5 16.5 5251 16.5
1969 2 26 25260 271 55 37 46 14 5265 14
1969 2 27 25261 272 50 14 32 0 5265 0
1969 2 28 25262 273 52 16 34 2 5267 2
1969 3 1 25263 274 52 33 42.5 10.5 5277.5 10.5
1969 3 2 25264 275 52 23 37.5 5.5 5283 5.5
1969 3 3 25265 276 51 18 34.5 2.5 5285.5 2.5
1969 3 4 25266 277 45 32 38.5 6.5 5292 6.5
1969 3 5 25267 278 40 15 27.5 -4.5 5287.5 -4.5
1969 3 6 25268 279 45 24 34.5 2.5 5290 2.5
1969 3 7 25269 280 42 24 33 1 5291 1
1969 3 8 25270 281 44 20 32 0 5291 0
1969 3 9 25271 282 40 20 30 -2 5289 -2
1969 3 10 25272 283 40 20 30 -2 5287 -2
1969 3 11 25273 284 40 24 32 0 5287 0
1969 3 12 25274 285 45 18 31.5 -0.5 5286.5 -0.5
1969 3 13 25275 286 46 25 35.5 3.5 5290 3.5
1969 3 14 25276 287 46 22 34 2 5292 2
1969 3 15 25277 288 52 14 33 1 5293 1
1969 3 16 25278 289 55 18 36.5 4.5 5297.5 4.5
1969 3 17 25279 290 66 24 45 13 5310.5 13
1969 3 18 25280 291 70 25 47.5 15.5 5326 15.5
1969 3 19 25281 292 65 37 51 19 5345 19
1969 3 20 25282 293 59 18 38.5 6.5 5351.5 6.5
1969 3 21 25283 294 61 24 42.5 10.5 5362 10.5
1969 3 22 25284 295 64 27 45.5 13.5 5375.5 13.5
1969 3 23 25285 296 62 31 46.5 14.5 5390 14.5
1969 3 24 25286 297 50 25 37.5 5.5 5395.5 5.5
1969 3 25 25287 298 55 15 35 3 5398.5 3
1969 3 26 25288 299 62 20 41 9 5407.5 9
1969 3 27 25289 300 70 19 44.5 12.5 5420 12.5
1969 3 28 25290 301 73 34 53.5 21.5 5441.5 21.5
1969 3 29 25291 302 75 28 51.5 19.5 5461 19.5
1969 3 30 25292 303 78 28 53 21 5482 21
1969 3 31 25293 304 78 28 53 21 5503 21
1969 4 1 25294 305 74 48 61 29 5532 29
1969 4 2 25295 306 71 33 52 20 5552 20
1969 4 3 25296 307 71 46 58.5 26.5 5578.5 26.5
1969 4 4 25297 308 67 29 48 16 5594.5 16
1969 4 5 25298 309 78 29 53.5 21.5 5616 21.5
1969 4 6 25299 310 78 50 64 32 5648 32
1969 4 7 25300 311 57 30 43.5 11.5 5659.5 11.5
1969 4 8 25301 312 67 24 45.5 13.5 5673 13.5
1969 4 9 25302 313 70 28 49 17 5690 17
1969 4 10 25303 314 77 32 54.5 22.5 5712.5 22.5
1969 4 11 25304 315 77 33 55 23 5735.5 23
1969 4 12 25305 316 73 34 53.5 21.5 5757 21.5
1969 4 13 25306 317 70 28 49 17 5774 17
1969 4 14 25307 318 71 35 53 21 5795 21
1969 4 15 25308 319 66 45 55.5 23.5 5818.5 23.5
1969 4 16 25309 320 62 45 53.5 21.5 5840 21.5
1969 4 17 25310 321 66 29 47.5 15.5 5855.5 15.5
1969 4 18 25311 322 65 30 47.5 15.5 5871 15.5
1969 4 19 25312 323 70 38 54 22 5893 22
1969 4 20 25313 324 82 33 57.5 25.5 5918.5 25.5
1969 4 21 25314 325 90 38 64 32 5950.5 32
1969 4 22 25315 326 87 40 63.5 31.5 5982 31.5
1969 4 23 25316 327 82 38 60 28 6010 28
1969 4 24 25317 328 80 42 61 29 6039 29
1969 4 25 25318 329 60 37 48.5 16.5 6055.5 16.5
1969 4 26 25319 330 58 33 45.5 13.5 6069 13.5
1969 4 27 25320 331 63 26 44.5 12.5 6081.5 12.5
1969 4 28 25321 332 75 27 51 19 6100.5 19
1969 4 29 25322 333 81 33 57 25 6125.5 25
1969 4 30 25323 334 80 39 59.5 27.5 6153 27.5
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1969 5 1 25324 335 82 45 63.5 31.5 6184.5 31.5
1969 5 2 25325 336 82 41 61.5 29.5 6214 29.5
1969 5 3 25326 337 78 51 64.5 32.5 6246.5 32.5
1969 5 4 25327 338 75 46 60.5 28.5 6275 28.5
1969 5 5 25328 339 71 48 59.5 27.5 6302.5 27.5
1969 5 6 25329 340 70 48 59 27 6329.5 27
1969 5 7 25330 341 58 48 53 21 6350.5 21
1969 5 8 25331 342 69 38 53.5 21.5 6372 21.5
1969 5 9 25332 343 81 40 60.5 28.5 6400.5 28.5
1969 5 10 25333 344 84 46 65 33 6433.5 33
1969 5 11 25334 345 86 45 65.5 33.5 6467 33.5
1969 5 12 25335 346 86 46 66 34 6501 34
1969 5 13 25336 347 87 50 68.5 36.5 6537.5 36.5
1969 5 14 25337 348 86 50 68 36 6573.5 36
1969 5 15 25338 349 82 53 67.5 35.5 6609 35.5
1969 5 16 25339 350 78 43 60.5 28.5 6637.5 28.5
1969 5 17 25340 351 85 42 63.5 31.5 6669 31.5
1969 5 18 25341 352 92 43 67.5 35.5 6704.5 35.5
1969 5 19 25342 353 91 45 68 36 6740.5 36
1969 5 20 25343 354 88 53 70.5 38.5 6779 38.5
1969 5 21 25344 355 88 50 69 37 6816 37
1969 5 22 25345 356 88 50 69 37 6853 37
1969 5 23 25346 357 82 48 65 33 6886 33
1969 5 24 25347 358 90 45 67.5 35.5 6921.5 35.5
1969 5 25 25348 359 94 46 70 38 6959.5 38
1969 5 26 25349 360 94 46 70 38 6997.5 38
1969 5 27 25350 361 95 48 71.5 39.5 7037 39.5
1969 5 28 25351 362 94 49 71.5 39.5 7076.5 39.5
1969 5 29 25352 363 93 49 71 39 7115.5 39 1969
1969 5 30 25353 364 95 49 72 40 7155.5 40 Avg (n ) % values
1969 5 31 25354 365 93 60 76.5 44.5 7200 44.5 51.8 364 99.7
1969 6 1 25355 1 76 43 59.5 27.5 27.5 27.5
1969 6 2 25356 2 87 43 65 33 60.5 33
1969 6 3 25357 3 89 47 68 36 96.5 36
1969 6 4 25358 4 93 47 70 38 134.5 38
1969 6 5 25359 5 97 49 73 41 175.5 41
1969 6 6 25360 6 93 60 76.5 44.5 220 44.5
1969 6 7 25361 7 87 59 73 41 261 41
1969 6 8 25362 8 89 52 70.5 38.5 299.5 38.5
1969 6 9 25363 9 91 49 70 38 337.5 38
1969 6 10 25364 10 89 65 77 45 382.5 45
1969 6 11 25365 11 77 44 60.5 28.5 411 28.5
1969 6 12 25366 12 80 44 62 30 441 30
1969 6 13 25367 13 86 45 65.5 33.5 474.5 33.5
1969 6 14 25368 14 80 54 67 35 509.5 35
1969 6 15 25369 15 77 48 62.5 30.5 540 30.5
1969 6 16 25370 16 82 55 68.5 36.5 576.5 36.5
1969 6 17 25371 17 71 57 64 32 608.5 32
1969 6 18 25372 18 80 56 68 36 644.5 36
1969 6 19 25373 19 89 53 71 39 683.5 39
1969 6 20 25374 20 94 53 73.5 41.5 725 41.5
1969 6 21 25375 21 91 54 72.5 40.5 765.5 40.5
1969 6 22 25376 22 84 52 68 36 801.5 36
1969 6 23 25377 23 86 62 74 42 843.5 42
1969 6 24 25378 24 69 55 62 30 873.5 30
1969 6 25 25379 25 71 42 56.5 24.5 898 24.5
1969 6 26 25380 26 74 54 64 32 930 32
1969 6 27 25381 27 90 45 67.5 35.5 965.5 35.5
1969 6 28 25382 28 93 67 80 48 1013.5 48
1969 6 29 25383 29 90 49 69.5 37.5 1051 37.5
1969 6 30 25384 30 90 53 71.5 39.5 1090.5 39.5
1969 7 1 25385 31 100 50 75 43 1133.5 43
1969 7 2 25386 32 104 57 80.5 48.5 1182 48.5
1969 7 3 25387 33 103 65 84 52 1234 52
1969 7 4 25388 34 97 59 78 46 1280 46
1969 7 5 25389 35 99 58 78.5 46.5 1326.5 46.5
1969 7 6 25390 36 97 65 81 49 1375.5 49
1969 7 7 25391 37 96 58 77 45 1420.5 45
1969 7 8 25392 38 96 50 73 41 1461.5 41
1969 7 9 25393 39 96 50 73 41 1502.5 41
1969 7 10 25394 40 96 56 76 44 1546.5 44
1969 7 11 25395 41 100 55 77.5 45.5 1592 45.5
1969 7 12 25396 42 99 72 85.5 53.5 1645.5 53.5
1969 7 13 25397 43 99 60 79.5 47.5 1693 47.5
1969 7 14 25398 44 97 63 80 48 1741 48
1969 7 15 25399 45 98 55 76.5 44.5 1785.5 44.5
1969 7 16 25400 46 101 57 79 47 1832.5 47
1969 7 17 25401 47 99 71 85 53 1885.5 53
1969 7 18 25402 48 92 68 80 48 1933.5 48
1969 7 19 25403 49 87 68 77.5 45.5 1979 45.5
1969 7 20 25404 50 85 66 75.5 43.5 2022.5 43.5
1969 7 21 25405 51 92 63 77.5 45.5 2068 45.5
1969 7 22 25406 52 96 61 78.5 46.5 2114.5 46.5
1969 7 23 25407 53 100 69 84.5 52.5 2167 52.5
1969 7 24 25408 54 92 74 83 51 2218 51
1969 7 25 25409 55 97 60 78.5 46.5 2264.5 46.5
1969 7 26 25410 56 102 64 83 51 2315.5 51
1969 7 27 25411 57 98 60 79 47 2362.5 47
1969 7 28 25412 58 98 68 83 51 2413.5 51
1969 7 29 25413 59 90 68 79 47 2460.5 47
1969 7 30 25414 60 99 65 82 50 2510.5 50
1969 7 31 25415 61 98 63 80.5 48.5 2559 48.5
1969 8 1 25416 62 102 65 83.5 51.5 2610.5 51.5
1969 8 2 25417 63 100 64 82 50 2660.5 50
1969 8 3 25418 64 93 72 82.5 50.5 2711 50.5
1969 8 4 25419 65 100 62 81 49 2760 49
1969 8 5 25420 66 100 61 80.5 48.5 2808.5 48.5
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1969 8 6 25421 67 103 58 80.5 48.5 2857 48.5
1969 8 7 25422 68 103 55 79 47 2904 47
1969 8 8 25423 69 105 58 81.5 49.5 2953.5 49.5
1969 8 9 25424 70 105 73 89 57 3010.5 57
1969 8 10 25425 71 101 76 88.5 56.5 3067 56.5
1969 8 11 25426 72 98 70 84 52 3119 52
1969 8 12 25427 73 86 63 74.5 42.5 3161.5 42.5
1969 8 13 25428 74 91 58 74.5 42.5 3204 42.5
1969 8 14 25429 75 94 58 76 44 3248 44
1969 8 15 25430 76 99 57 78 46 3294 46
1969 8 16 25431 77 101 57 79 47 3341 47
1969 8 17 25432 78 99 62 80.5 48.5 3389.5 48.5
1969 8 18 25433 79 93 68 80.5 48.5 3438 48.5
1969 8 19 25434 80 89 60 74.5 42.5 3480.5 42.5
1969 8 20 25435 81 90 57 73.5 41.5 3522 41.5
1969 8 21 25436 82 95 53 74 42 3564 42
1969 8 22 25437 83 97 54 75.5 43.5 3607.5 43.5
1969 8 23 25438 84 98 57 77.5 45.5 3653 45.5
1969 8 24 25439 85 98 60 79 47 3700 47
1969 8 25 25440 86 98 56 77 45 3745 45
1969 8 26 25441 87 101 59 80 48 3793 48
1969 8 27 25442 88 99 70 84.5 52.5 3845.5 52.5
1969 8 28 25443 89 95 70 82.5 50.5 3896 50.5
1969 8 29 25444 90 75 64 69.5 37.5 3933.5 37.5
1969 8 30 25445 91 87 55 71 39 3972.5 39
1969 8 31 25446 92 91 53 72 40 4012.5 40
1969 9 1 25447 93 93 51 72 40 4052.5 40
1969 9 2 25448 94 90 52 71 39 4091.5 39
1969 9 3 25449 95 87 50 68.5 36.5 4128 36.5
1969 9 4 25450 96 85 60 72.5 40.5 4168.5 40.5
1969 9 5 25451 97 95 53 74 42 4210.5 42
1969 9 6 25452 98 94 53 73.5 41.5 4252 41.5
1969 9 7 25453 99 95 59 77 45 4297 45
1969 9 8 25454 100 90 64 77 45 4342 45
1969 9 9 25455 101 83 58 70.5 38.5 4380.5 38.5
1969 9 10 25456 102 83 62 72.5 40.5 4421 40.5
1969 9 11 25457 103 86 54 70 38 4459 38
1969 9 12 25458 104 86 57 71.5 39.5 4498.5 39.5
1969 9 13 25459 105 84 58 71 39 4537.5 39
1969 9 14 25460 106 85 55 70 38 4575.5 38
1969 9 15 25461 107 87 54 70.5 38.5 4614 38.5
1969 9 16 25462 108 80 50 65 33 4647 33
1969 9 17 25463 109 77 53 65 33 4680 33
1969 9 18 25464 110 87 45 66 34 4714 34
1969 9 19 25465 111 89 50 69.5 37.5 4751.5 37.5
1969 9 20 25466 112 87 48 67.5 35.5 4787 35.5
1969 9 21 25467 113 79 54 66.5 34.5 4821.5 34.5
1969 9 22 25468 114 74 43 58.5 26.5 4848 26.5
1969 9 23 25469 115 78 39 58.5 26.5 4874.5 26.5
1969 9 24 25470 116 85 42 63.5 31.5 4906 31.5
1969 9 25 25471 117 86 43 64.5 32.5 4938.5 32.5
1969 9 26 25472 118 87 42 64.5 32.5 4971 32.5
1969 9 27 25473 119 87 42 64.5 32.5 5003.5 32.5
1969 9 28 25474 120 89 45 67 35 5038.5 35
1969 9 29 25475 121 90 43 66.5 34.5 5073 34.5
1969 9 30 25476 122 82 49 65.5 33.5 5106.5 33.5
1969 10 1 25477 123 83 42 62.5 30.5 5137 30.5
1969 10 2 25478 124 80 42 61 29 5166 29
1969 10 3 25479 125 70 44 57 25 5191 25
1969 10 4 25480 126 55 29 42 10 5201 10
1969 10 5 25481 127 59 25 42 10 5211 10
1969 10 6 25482 128 63 23 43 11 5222 11
1969 10 7 25483 129 67 25 46 14 5236 14
1969 10 8 25484 130 72 25 48.5 16.5 5252.5 16.5
1969 10 9 25485 131 72 54 63 31 5283.5 31
1969 10 10 25486 132 68 40 54 22 5305.5 22
1969 10 11 25487 133 50 40 45 13 5318.5 13
1969 10 12 25488 134 49 35 42 10 5328.5 10
1969 10 13 25489 135 60 22 41 9 5337.5 9
1969 10 14 25490 136 67 23 45 13 5350.5 13
1969 10 15 25491 137 60 35 47.5 15.5 5366 15.5
1969 10 16 25492 138 56 43 49.5 17.5 5383.5 17.5
1969 10 17 25493 139 60 31 45.5 13.5 5397 13.5
1969 10 18 25494 140 57 36 46.5 14.5 5411.5 14.5
1969 10 19 25495 141 60 20 40 8 5419.5 8
1969 10 20 25496 142 60 20 40 8 5427.5 8
1969 10 21 25497 143 58 26 42 10 5437.5 10
1969 10 22 25498 144 57 44 50.5 18.5 5456 18.5
1969 10 23 25499 145 58 45 51.5 19.5 5475.5 19.5
1969 10 24 25500 146 63 48 55.5 23.5 5499 23.5
1969 10 25 25501 147 60 45 52.5 20.5 5519.5 20.5
1969 10 26 25502 148 62 33 47.5 15.5 5535 15.5
1969 10 27 25503 149 65 33 49 17 5552 17
1969 10 28 25504 150 63 47 55 23 5575 23
1969 10 29 25505 151 55 30 42.5 10.5 5585.5 10.5
1969 10 30 25506 152 57 23 40 8 5593.5 8
1969 10 31 25507 153 60 25 42.5 10.5 5604 10.5
1969 11 1 25508 154 59 29 44 12 5616 12
1969 11 2 25509 155 56 21 38.5 6.5 5622.5 6.5
1969 11 3 25510 156 56 20 38 6 5628.5 6
1969 11 4 25511 157 60 20 40 8 5636.5 8
1969 11 5 25512 158 61 20 40.5 8.5 5645 8.5
1969 11 6 25513 159 63 25 44 12 5657 12
1969 11 7 25514 160 59 40 49.5 17.5 5674.5 17.5
1969 11 8 25515 161 55 26 40.5 8.5 5683 8.5
1969 11 9 25516 162 55 35 45 13 5696 13
1969 11 10 25517 163 57 32 44.5 12.5 5708.5 12.5
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1969 11 11 25518 164 59 24 41.5 9.5 5718 9.5
1969 11 12 25519 165 67 26 46.5 14.5 5732.5 14.5
1969 11 13 25520 166 67 30 48.5 16.5 5749 16.5
1969 11 14 25521 167 60 25 42.5 10.5 5759.5 10.5
1969 11 15 25522 168 52 22 37 5 5764.5 5
1969 11 16 25523 169 58 35 46.5 14.5 5779 14.5
1969 11 17 25524 170 46 32 39 7 5786 7
1969 11 18 25525 171 40 15 27.5 -4.5 5781.5 -4.5
1969 11 19 25526 172 41 10 25.5 -6.5 5775 -6.5
1969 11 20 25527 173 44 14 29 -3 5772 -3
1969 11 21 25528 174 42 15 28.5 -3.5 5768.5 -3.5
1969 11 22 25529 175 50 16 33 1 5769.5 1
1969 11 23 25530 176 57 13 35 3 5772.5 3
1969 11 24 25531 177 50 13 31.5 -0.5 5772 -0.5
1969 11 25 25532 178 52 13 32.5 0.5 5772.5 0.5
1969 11 26 25533 179 50 12 31 -1 5771.5 -1
1969 11 27 25534 180 50 14 32 0 5771.5 0
1969 11 28 25535 181 47 8 27.5 -4.5 5767 -4.5
1969 11 29 25536 182 51 7 29 -3 5764 -3
1969 11 30 25537 183 45 12 28.5 -3.5 5760.5 -3.5
1969 12 1 25538 184 52 9 30.5 -1.5 5759 -1.5
1969 12 2 25539 185 51 8 29.5 -2.5 5756.5 -2.5
1969 12 3 25540 186 43 15 29 -3 5753.5 -3
1969 12 4 25541 187 49 34 41.5 9.5 5763 9.5
1969 12 5 25542 188 45 24 34.5 2.5 5765.5 2.5
1969 12 6 25543 189 38 8 23 -9 5756.5 -9
1969 12 7 25544 190 40 25 32.5 0.5 5757 0.5
1969 12 8 25545 191 42 9 25.5 -6.5 5750.5 -6.5
1969 12 9 25546 192 43 26 34.5 2.5 5753 2.5
1969 12 10 25547 193 32 20 26 -6 5747 -6
1969 12 11 25548 194 40 12 26 -6 5741 -6
1969 12 12 25549 195 44 16 30 -2 5739 -2
1969 12 13 25550 196 45 15 30 -2 5737 -2
1969 12 14 25551 197 45 13 29 -3 5734 -3
1969 12 15 25552 198 42 14 28 -4 5730 -4
1969 12 16 25553 199 42 15 28.5 -3.5 5726.5 -3.5
1969 12 17 25554 200 47 20 33.5 1.5 5728 1.5
1969 12 18 25555 201 50 16 33 1 5729 1
1969 12 19 25556 202 45 19 32 0 5729 0
1969 12 20 25557 203 50 19 34.5 2.5 5731.5 2.5
1969 12 21 25558 204 54 23 38.5 6.5 5738 6.5
1969 12 22 25559 205 54 30 42 10 5748 10
1969 12 23 25560 206 50 22 36 4 5752 4
1969 12 24 25561 207 58 22 40 8 5760 8
1969 12 25 25562 208 50 24 37 5 5765 5
1969 12 26 25563 209 54 37 45.5 13.5 5778.5 13.5
1969 12 27 25564 210 41 19 30 -2 5776.5 -2
1969 12 28 25565 211 35 11 23 -9 5767.5 -9
1969 12 29 25566 212 35 2 18.5 -13.5 5754 -13.5
1969 12 30 25567 213 39 4 21.5 -10.5 5743.5 -10.5
1969 12 31 25568 214 33 4 18.5 -13.5 5730 -13.5
1970 1 1 25569 215 33 15 24 -8 5722 -8
1970 1 2 25570 216 30 -2 14 -18 5704 -18
1970 1 3 25571 217 34 -3 15.5 -16.5 5687.5 -16.5
1970 1 4 25572 218 34 -2 16 -16 5671.5 -16
1970 1 5 25573 219 36 0 18 -14 5657.5 -14
1970 1 6 25574 220 30 -7 11.5 -20.5 5637 -20.5
1970 1 7 25575 221 30 -7 11.5 -20.5 5616.5 -20.5
1970 1 8 25576 222 34 8 21 -11 5605.5 -11
1970 1 9 25577 223 32 18 25 -7 5598.5 -7
1970 1 10 25578 224 40 19 29.5 -2.5 5596 -2.5
1970 1 11 25579 225 38 10 24 -8 5588 -8
1970 1 12 25580 226 45 10 27.5 -4.5 5583.5 -4.5
1970 1 13 25581 227 45 10 27.5 -4.5 5579 -4.5
1970 1 14 25582 228 42 13 27.5 -4.5 5574.5 -4.5
1970 1 15 25583 229 52 27 39.5 7.5 5582 7.5
1970 1 16 25584 230 49 22 35.5 3.5 5585.5 3.5
1970 1 17 25585 231 37 25 31 -1 5584.5 -1
1970 1 18 25586 232 45 28 36.5 4.5 5589 4.5
1970 1 19 25587 233 41 28 34.5 2.5 5591.5 2.5
1970 1 20 25588 234 40 28 34 2 5593.5 2
1970 1 21 25589 235 45 20 32.5 0.5 5594 0.5
1970 1 22 25590 236 59 24 41.5 9.5 5603.5 9.5
1970 1 23 25591 237 51 23 37 5 5608.5 5
1970 1 24 25592 238 61 24 42.5 10.5 5619 10.5
1970 1 25 25593 239 59 22 40.5 8.5 5627.5 8.5
1970 1 26 25594 240 53 23 38 6 5633.5 6
1970 1 27 25595 241 63 26 44.5 12.5 5646 12.5
1970 1 28 25596 242 53 27 40 8 5654 8
1970 1 29 25597 243 39 8 23.5 -8.5 5645.5 -8.5
1970 1 30 25598 244 39 10 24.5 -7.5 5638 -7.5
1970 1 31 25599 245 52 13 32.5 0.5 5638.5 0.5
1970 2 1 25600 246 50 20 35 3 5641.5 3
1970 2 2 25601 247 44 14 29 -3 5638.5 -3
1970 2 3 25602 248 50 13 31.5 -0.5 5638 -0.5
1970 2 4 25603 249 54 14 34 2 5640 2
1970 2 5 25604 250 52 11 31.5 -0.5 5639.5 -0.5
1970 2 6 25605 251 57 14 35.5 3.5 5643 3.5
1970 2 7 25606 252 62 15 38.5 6.5 5649.5 6.5
1970 2 8 25607 253 60 15 37.5 5.5 5655 5.5
1970 2 9 25608 254 60 13 36.5 4.5 5659.5 4.5
1970 2 10 25609 255 62 23 42.5 10.5 5670 10.5
1970 2 11 25610 256 67 28 47.5 15.5 5685.5 15.5
1970 2 12 25611 257 70 24 47 15 5700.5 15
1970 2 13 25612 258 64 46 55 23 5723.5 23
1970 2 14 25613 259 55 35 45 13 5736.5 13
1970 2 15 25614 260 52 12 32 0 5736.5 0
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1970 2 16 25615 261 59 19 39 7 5743.5 7
1970 2 17 25616 262 55 18 36.5 4.5 5748 4.5
1970 2 18 25617 263 50 14 32 0 5748 0
1970 2 19 25618 264 46 10 28 -4 5744 -4
1970 2 20 25619 265 49 7 28 -4 5740 -4
1970 2 21 25620 266 50 30 40 8 5748 8
1970 2 22 25621 267 52 30 41 9 5757 9
1970 2 23 25622 268 57 34 45.5 13.5 5770.5 13.5
1970 2 24 25623 269 59 18 38.5 6.5 5777 6.5
1970 2 25 25624 270 57 23 40 8 5785 8
1970 2 26 25625 271 59 19 39 7 5792 7
1970 2 27 25626 272 59 15 37 5 5797 5
1970 2 28 25627 273 58 29 43.5 11.5 5808.5 11.5
1970 3 1 25628 274 53 42 47.5 15.5 5824 15.5
1970 3 2 25629 275 55 39 47 15 5839 15
1970 3 3 25630 276 56 22 39 7 5846 7
1970 3 4 25631 277 57 18 37.5 5.5 5851.5 5.5
1970 3 5 25632 278 57 35 46 14 5865.5 14
1970 3 6 25633 279 58 19 38.5 6.5 5872 6.5
1970 3 7 25634 280 64 18 41 9 5881 9
1970 3 8 25635 281 70 18 44 12 5893 12
1970 3 9 25636 282 70 32 51 19 5912 19
1970 3 10 25637 283 58 33 45.5 13.5 5925.5 13.5
1970 3 11 25638 284 46 28 37 5 5930.5 5
1970 3 12 25639 285 55 24 39.5 7.5 5938 7.5
1970 3 13 25640 286 60 27 43.5 11.5 5949.5 11.5
1970 3 14 25641 287 64 25 44.5 12.5 5962 12.5
1970 3 15 25642 288 64 42 53 21 5983 21
1970 3 16 25643 289 62 32 47 15 5998 15
1970 3 17 25644 290 61 34 47.5 15.5 6013.5 15.5
1970 3 18 25645 291 42 28 35 3 6016.5 3
1970 3 19 25646 292 45 14 29.5 -2.5 6014 -2.5
1970 3 20 25647 293 53 13 33 1 6015 1
1970 3 21 25648 294 60 20 40 8 6023 8
1970 3 22 25649 295 57 18 37.5 5.5 6028.5 5.5
1970 3 23 25650 296 71 18 44.5 12.5 6041 12.5
1970 3 24 25651 297 72 18 45 13 6054 13
1970 3 25 25652 298 70 35 52.5 20.5 6074.5 20.5
1970 3 26 25653 299 57 20 38.5 6.5 6081 6.5
1970 3 27 25654 300 52 35 43.5 11.5 6092.5 11.5
1970 3 28 25655 301 57 14 35.5 3.5 6096 3.5
1970 3 29 25656 302 55 38 46.5 14.5 6110.5 14.5
1970 3 30 25657 303 47 32 39.5 7.5 6118 7.5
1970 3 31 25658 304 47 30 38.5 6.5 6124.5 6.5
1970 4 1 25659 305 54 20 37 5 6129.5 5
1970 4 2 25660 306 65 20 42.5 10.5 6140 10.5
1970 4 3 25661 307 63 30 46.5 14.5 6154.5 14.5
1970 4 4 25662 308 62 16 39 7 6161.5 7
1970 4 5 25663 309 70 20 45 13 6174.5 13
1970 4 6 25664 310 72 25 48.5 16.5 6191 16.5
1970 4 7 25665 311 75 36 55.5 23.5 6214.5 23.5
1970 4 8 25666 312 72 33 52.5 20.5 6235 20.5
1970 4 9 25667 313 70 35 52.5 20.5 6255.5 20.5
1970 4 10 25668 314 80 34 57 25 6280.5 25
1970 4 11 25669 315 75 48 61.5 29.5 6310 29.5
1970 4 12 25670 316 55 34 44.5 12.5 6322.5 12.5
1970 4 13 25671 317 66 30 48 16 6338.5 16
1970 4 14 25672 318 66 40 53 21 6359.5 21
1970 4 15 25673 319 57 27 42 10 6369.5 10
1970 4 16 25674 320 67 24 45.5 13.5 6383 13.5
1970 4 17 25675 321 63 44 53.5 21.5 6404.5 21.5
1970 4 18 25676 322 60 38 49 17 6421.5 17
1970 4 19 25677 323 61 25 43 11 6432.5 11
1970 4 20 25678 324 59 24 41.5 9.5 6442 9.5
1970 4 21 25679 325 57 38 47.5 15.5 6457.5 15.5
1970 4 22 25680 326 55 38 46.5 14.5 6472 14.5
1970 4 23 25681 327 59 26 42.5 10.5 6482.5 10.5
1970 4 24 25682 328 68 24 46 14 6496.5 14
1970 4 25 25683 329 80 30 55 23 6519.5 23
1970 4 26 25684 330 78 51 64.5 32.5 6552 32.5
1970 4 27 25685 331 75 45 60 28 6580 28
1970 4 28 25686 332 52 30 41 9 6589 9
1970 4 29 25687 333 54 24 39 7 6596 7
1970 4 30 25688 334 58 32 45 13 6609 13
1970 5 1 25689 335 60 26 43 11 6620 11
1970 5 2 25690 336 67 26 46.5 14.5 6634.5 14.5
1970 5 3 25691 337 80 27 53.5 21.5 6656 21.5
1970 5 4 25692 338 84 36 60 28 6684 28
1970 5 5 25693 339 86 44 65 33 6717 33
1970 5 6 25694 340 84 44 64 32 6749 32
1970 5 7 25695 341 80 56 68 36 6785 36
1970 5 8 25696 342 78 41 59.5 27.5 6812.5 27.5
1970 5 9 25697 343 71 48 59.5 27.5 6840 27.5
1970 5 10 25698 344 84 37 60.5 28.5 6868.5 28.5
1970 5 11 25699 345 82 39 60.5 28.5 6897 28.5
1970 5 12 25700 346 81 57 69 37 6934 37
1970 5 13 25701 347 80 41 60.5 28.5 6962.5 28.5
1970 5 14 25702 348 72 51 61.5 29.5 6992 29.5
1970 5 15 25703 349 78 37 57.5 25.5 7017.5 25.5
1970 5 16 25704 350 87 36 61.5 29.5 7047 29.5
1970 5 17 25705 351 97 40 68.5 36.5 7083.5 36.5
1970 5 18 25706 352 96 45 70.5 38.5 7122 38.5
1970 5 19 25707 353 92 60 76 44 7166 44
1970 5 20 25708 354 86 46 66 34 7200 34
1970 5 21 25709 355 84 41 62.5 30.5 7230.5 30.5
1970 5 22 25710 356 82 44 63 31 7261.5 31
1970 5 23 25711 357 86 44 65 33 7294.5 33
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1970 5 24 25712 358 87 51 69 37 7331.5 37
1970 5 25 25713 359 90 46 68 36 7367.5 36
1970 5 26 25714 360 87 50 68.5 36.5 7404 36.5
1970 5 27 25715 361 86 54 70 38 7442 38
1970 5 28 25716 362 81 54 67.5 35.5 7477.5 35.5
1970 5 29 25717 363 90 48 69 37 7514.5 37 1970
1970 5 30 25718 364 90 48 69 37 7551.5 37 Avg (n ) % values
1970 5 31 25719 365 72 51 61.5 29.5 7581 29.5 52.8 365 100.0
1970 6 1 25720 1 81 42 61.5 29.5 29.5 29.5
1970 6 2 25721 2 90 42 66 34 63.5 34
1970 6 3 25722 3 90 46 68 36 99.5 36
1970 6 4 25723 4 85 60 72.5 40.5 140 40.5
1970 6 5 25724 5 83 61 72 40 180 40
1970 6 6 25725 6 80 48 64 32 212 32
1970 6 7 25726 7 80 55 67.5 35.5 247.5 35.5
1970 6 8 25727 8 84 58 71 39 286.5 39
1970 6 9 25728 9 75 61 68 36 322.5 36
1970 6 10 25729 10 74 48 61 29 351.5 29
1970 6 11 25730 11 69 48 58.5 26.5 378 26.5
1970 6 12 25731 12 75 40 57.5 25.5 403.5 25.5
1970 6 13 25732 13 85 60 72.5 40.5 444 40.5
1970 6 14 25733 14 82 50 66 34 478 34
1970 6 15 25734 15 84 45 64.5 32.5 510.5 32.5
1970 6 16 25735 16 89 49 69 37 547.5 37
1970 6 17 25736 17 89 49 69 37 584.5 37
1970 6 18 25737 18 94 50 72 40 624.5 40
1970 6 19 25738 19 90 58 74 42 666.5 42
1970 6 20 25739 20 96 52 74 42 708.5 42
1970 6 21 25740 21 99 58 78.5 46.5 755 46.5
1970 6 22 25741 22 101 61 81 49 804 49
1970 6 23 25742 23 99 64 81.5 49.5 853.5 49.5
1970 6 24 25743 24 99 62 80.5 48.5 902 48.5
1970 6 25 25744 25 105 60 82.5 50.5 952.5 50.5
1970 6 26 25745 26 107 59 83 51 1003.5 51
1970 6 27 25746 27 105 61 83 51 1054.5 51
1970 6 28 25747 28 102 60 81 49 1103.5 49
1970 6 29 25748 29 93 71 82 50 1153.5 50
1970 6 30 25749 30 87 50 68.5 36.5 1190 36.5
1970 7 1 25750 31 94 44 69 37 1227 37
1970 7 2 25751 32 98 49 73.5 41.5 1268.5 41.5
1970 7 3 25752 33 99 55 77 45 1313.5 45
1970 7 4 25753 34 99 70 84.5 52.5 1366 52.5
1970 7 5 25754 35 91 70 80.5 48.5 1414.5 48.5
1970 7 6 25755 36 87 60 73.5 41.5 1456 41.5
1970 7 7 25756 37 93 62 77.5 45.5 1501.5 45.5
1970 7 8 25757 38 101 63 82 50 1551.5 50
1970 7 9 25758 39 76 63 69.5 37.5 1589 37.5
1970 7 10 25759 40 89 59 74 42 1631 42
1970 7 11 25760 41 89 55 72 40 1671 40
1970 7 12 25761 42 96 60 78 46 1717 46
1970 7 13 25762 43 101 57 79 47 1764 47
1970 7 14 25763 44 100 60 80 48 1812 48
1970 7 15 25764 45 103 57 80 48 1860 48
1970 7 16 25765 46 98 68 83 51 1911 51
1970 7 17 25766 47 100 65 82.5 50.5 1961.5 50.5
1970 7 18 25767 48 99 72 85.5 53.5 2015 53.5
1970 7 19 25768 49 101 70 85.5 53.5 2068.5 53.5
1970 7 20 25769 50 103 63 83 51 2119.5 51
1970 7 21 25770 51 93 70 81.5 49.5 2169 49.5
1970 7 22 25771 52 94 68 81 49 2218 49
1970 7 23 25772 53 92 58 75 43 2261 43
1970 7 24 25773 54 94 65 79.5 47.5 2308.5 47.5
1970 7 25 25774 55 94 58 76 44 2352.5 44
1970 7 26 25775 56 92 55 73.5 41.5 2394 41.5
1970 7 27 25776 57 90 53 71.5 39.5 2433.5 39.5
1970 7 28 25777 58 95 56 75.5 43.5 2477 43.5
1970 7 29 25778 59 97 58 77.5 45.5 2522.5 45.5
1970 7 30 25779 60 95 63 79 47 2569.5 47
1970 7 31 25780 61 102 56 79 47 2616.5 47
1970 8 1 25781 62 105 56 80.5 48.5 2665 48.5
1970 8 2 25782 63 101 70 85.5 53.5 2718.5 53.5
1970 8 3 25783 64 99 69 84 52 2770.5 52
1970 8 4 25784 65 88 66 77 45 2815.5 45
1970 8 5 25785 66 94 63 78.5 46.5 2862 46.5
1970 8 6 25786 67 93 65 79 47 2909 47
1970 8 7 25787 68 98 65 81.5 49.5 2958.5 49.5
1970 8 8 25788 69 98 62 80 48 3006.5 48
1970 8 9 25789 70 103 61 82 50 3056.5 50
1970 8 10 25790 71 100 55 77.5 45.5 3102 45.5
1970 8 11 25791 72 103 55 79 47 3149 47
1970 8 12 25792 73 97 60 78.5 46.5 3195.5 46.5
1970 8 13 25793 74 104 57 80.5 48.5 3244 48.5
1970 8 14 25794 75 95 68 81.5 49.5 3293.5 49.5
1970 8 15 25795 76 95 68 81.5 49.5 3343 49.5
1970 8 16 25796 77 93 58 75.5 43.5 3386.5 43.5
1970 8 17 25797 78 95 66 80.5 48.5 3435 48.5
1970 8 18 25798 79 95 60 77.5 45.5 3480.5 45.5
1970 8 19 25799 80 80 60 70 38 3518.5 38
1970 8 20 25800 81 86 55 70.5 38.5 3557 38.5
1970 8 21 25801 82 87 60 73.5 41.5 3598.5 41.5
1970 8 22 25802 83 94 58 76 44 3642.5 44
1970 8 23 25803 84 94 56 75 43 3685.5 43
1970 8 24 25804 85 95 56 75.5 43.5 3729 43.5
1970 8 25 25805 86 95 54 74.5 42.5 3771.5 42.5
1970 8 26 25806 87 94 66 80 48 3819.5 48
1970 8 27 25807 88 92 60 76 44 3863.5 44
1970 8 28 25808 89 97 60 78.5 46.5 3910 46.5
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1970 8 29 25809 90 98 63 80.5 48.5 3958.5 48.5
1970 8 30 25810 91 99 66 82.5 50.5 4009 50.5
1970 8 31 25811 92 94 64 79 47 4056 47
1970 9 1 25812 93 86 67 76.5 44.5 4100.5 44.5
1970 9 2 25813 94 94 54 74 42 4142.5 42
1970 9 3 25814 95 95 50 72.5 40.5 4183 40.5
1970 9 4 25815 96 84 70 77 45 4228 45
1970 9 5 25816 97 82 58 70 38 4266 38
1970 9 6 25817 98 74 46 60 28 4294 28
1970 9 7 25818 99 79 42 60.5 28.5 4322.5 28.5
1970 9 8 25819 100 91 45 68 36 4358.5 36
1970 9 9 25820 101 87 54 70.5 38.5 4397 38.5
1970 9 10 25821 102 92 41 66.5 34.5 4431.5 34.5
1970 9 11 25822 103 98 48 73 41 4472.5 41
1970 9 12 25823 104 81 69 75 43 4515.5 43
1970 9 13 25824 105 90 64 77 45 4560.5 45
1970 9 14 25825 106 81 51 66 34 4594.5 34
1970 9 15 25826 107 77 33 55 23 4617.5 23
1970 9 16 25827 108 78 38 58 26 4643.5 26
1970 9 17 25828 109 83 35 59 27 4670.5 27
1970 9 18 25829 110 87 34 60.5 28.5 4699 28.5
1970 9 19 25830 111 90 43 66.5 34.5 4733.5 34.5
1970 9 20 25831 112 81 61 71 39 4772.5 39
1970 9 21 25832 113 72 36 54 22 4794.5 22
1970 9 22 25833 114 72 42 57 25 4819.5 25
1970 9 23 25834 115 80 32 56 24 4843.5 24
1970 9 24 25835 116 80 46 63 31 4874.5 31
1970 9 25 25836 117 62 37 49.5 17.5 4892 17.5
1970 9 26 25837 118 57 28 42.5 10.5 4902.5 10.5
1970 9 27 25838 119 77 28 52.5 20.5 4923 20.5
1970 9 28 25839 120 79 30 54.5 22.5 4945.5 22.5
1970 9 29 25840 121 80 42 61 29 4974.5 29
1970 9 30 25841 122 83 40 61.5 29.5 5004 29.5
1970 10 1 25842 123 81 35 58 26 5030 26
1970 10 2 25843 124 82 40 61 29 5059 29
1970 10 3 25844 125 83 38 60.5 28.5 5087.5 28.5
1970 10 4 25845 126 80 42 61 29 5116.5 29
1970 10 5 25846 127 80 43 61.5 29.5 5146 29.5
1970 10 6 25847 128 80 50 65 33 5179 33
1970 10 7 25848 129 58 33 45.5 13.5 5192.5 13.5
1970 10 8 25849 130 55 28 41.5 9.5 5202 9.5
1970 10 9 25850 131 58 35 46.5 14.5 5216.5 14.5
1970 10 10 25851 132 70 36 53 21 5237.5 21
1970 10 11 25852 133 67 26 46.5 14.5 5252 14.5
1970 10 12 25853 134 67 30 48.5 16.5 5268.5 16.5
1970 10 13 25854 135 73 34 53.5 21.5 5290 21.5
1970 10 14 25855 136 72 31 51.5 19.5 5309.5 19.5
1970 10 15 25856 137 60 28 44 12 5321.5 12
1970 10 16 25857 138 67 36 51.5 19.5 5341 19.5
1970 10 17 25858 139 64 26 45 13 5354 13
1970 10 18 25859 140 65 22 43.5 11.5 5365.5 11.5
1970 10 19 25860 141 72 39 55.5 23.5 5389 23.5
1970 10 20 25861 142 74 35 54.5 22.5 5411.5 22.5
1970 10 21 25862 143 70 48 59 27 5438.5 27
1970 10 22 25863 144 56 40 48 16 5454.5 16
1970 10 23 25864 145 63 24 43.5 11.5 5466 11.5
1970 10 24 25865 146 65 39 52 20 5486 20
1970 10 25 25866 147 49 24 36.5 4.5 5490.5 4.5
1970 10 26 25867 148 48 22 35 3 5493.5 3
1970 10 27 25868 149 47 30 38.5 6.5 5500 6.5
1970 10 28 25869 150 53 14 33.5 1.5 5501.5 1.5
1970 10 29 25870 151 54 17 35.5 3.5 5505 3.5
1970 10 30 25871 152 61 19 40 8 5513 8
1970 10 31 25872 153 60 30 45 13 5526 13
1970 11 1 25873 154 62 25 43.5 11.5 5537.5 11.5
1970 11 2 25874 155 54 23 38.5 6.5 5544 6.5
1970 11 3 25875 156 51 14 32.5 0.5 5544.5 0.5
1970 11 4 25876 157 51 24 37.5 5.5 5550 5.5
1970 11 5 25877 158 55 34 44.5 12.5 5562.5 12.5
1970 11 6 25878 159 65 22 43.5 11.5 5574 11.5
1970 11 7 25879 160 60 45 52.5 20.5 5594.5 20.5
1970 11 8 25880 161 62 32 47 15 5609.5 15
1970 11 9 25881 162 56 20 38 6 5615.5 6
1970 11 10 25882 163 60 30 45 13 5628.5 13
1970 11 11 25883 164 57 20 38.5 6.5 5635 6.5
1970 11 12 25884 165 54 26 40 8 5643 8
1970 11 13 25885 166 54 28 41 9 5652 9
1970 11 14 25886 167 51 14 32.5 0.5 5652.5 0.5
1970 11 15 25887 168 47 10 28.5 -3.5 5649 -3.5
1970 11 16 25888 169 48 12 30 -2 5647 -2
1970 11 17 25889 170 53 11 32 0 5647 0
1970 11 18 25890 171 52 13 32.5 0.5 5647.5 0.5
1970 11 19 25891 172 53 14 33.5 1.5 5649 1.5
1970 11 20 25892 173 50 13 31.5 -0.5 5648.5 -0.5
1970 11 21 25893 174 55 15 35 3 5651.5 3
1970 11 22 25894 175 58 27 42.5 10.5 5662 10.5
1970 11 23 25895 176 62 22 42 10 5672 10
1970 11 24 25896 177 55 22 38.5 6.5 5678.5 6.5
1970 11 25 25897 178 68 24 46 14 5692.5 14
1970 11 26 25898 179 55 40 47.5 15.5 5708 15.5
1970 11 27 25899 180 56 32 44 12 5720 12
1970 11 28 25900 181 57 34 45.5 13.5 5733.5 13.5
1970 11 29 25901 182 54 33 43.5 11.5 5745 11.5
1970 11 30 25902 183 56 35 45.5 13.5 5758.5 13.5
1970 12 1 25903 184 52 29 40.5 8.5 5767 8.5
1970 12 2 25904 185 55 30 42.5 10.5 5777.5 10.5
1970 12 3 25905 186 52 25 38.5 6.5 5784 6.5
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1970 12 4 25906 187 45 19 32 0 5784 0
1970 12 5 25907 188 48 17 32.5 0.5 5784.5 0.5
1970 12 6 25908 189 50 17 33.5 1.5 5786 1.5
1970 12 7 25909 190 50 15 32.5 0.5 5786.5 0.5
1970 12 8 25910 191 50 18 34 2 5788.5 2
1970 12 9 25911 192 49 30 39.5 7.5 5796 7.5
1970 12 10 25912 193 48 31 39.5 7.5 5803.5 7.5
1970 12 11 25913 194 40 15 27.5 -4.5 5799 -4.5
1970 12 12 25914 195 45 10 27.5 -4.5 5794.5 -4.5
1970 12 13 25915 196 40 8 24 -8 5786.5 -8
1970 12 14 25916 197 40 13 26.5 -5.5 5781 -5.5
1970 12 15 25917 198 45 15 30 -2 5779 -2
1970 12 16 25918 199 53 13 33 1 5780 1
1970 12 17 25919 200 53 38 45.5 13.5 5793.5 13.5
1970 12 18 25920 201 48 21 34.5 2.5 5796 2.5
1970 12 19 25921 202 39 9 24 -8 5788 -8
1970 12 20 25922 203 46 24 35 3 5791 3
1970 12 21 25923 204 41 24 32.5 0.5 5791.5 0.5
1970 12 22 25924 205 48 21 34.5 2.5 5794 2.5
1970 12 23 25925 206 43 10 26.5 -5.5 5788.5 -5.5
1970 12 24 25926 207 43 10 26.5 -5.5 5783 -5.5
1970 12 25 25927 208 38 7 22.5 -9.5 5773.5 -9.5
1970 12 26 25928 209 35 4 19.5 -12.5 5761 -12.5
1970 12 27 25929 210 41 9 25 -7 5754 -7
1970 12 28 25930 211 46 9 27.5 -4.5 5749.5 -4.5
1970 12 29 25931 212 43 8 25.5 -6.5 5743 -6.5
1970 12 30 25932 213 45 8 26.5 -5.5 5737.5 -5.5
1970 12 31 25933 214 45 9 27 -5 5732.5 -5
1971 1 1 25934 215 40 10 25 -7 5725.5 -7
1971 1 2 25935 216 32 21 26.5 -5.5 5720 -5.5
1971 1 3 25936 217 24 11 17.5 -14.5 5705.5 -14.5
1971 1 4 25937 218 25 -14 5.5 -26.5 5679 -26.5
1971 1 5 25938 219 22 -20 1 -31 5648 -31
1971 1 6 25939 220 18 -23 -2.5 -34.5 5613.5 -34.5
1971 1 7 25940 221 16 -21 -2.5 -34.5 5579 -34.5
1971 1 8 25941 222 25 -9 8 -24 5555 -24
1971 1 9 25942 223 25 2 13.5 -18.5 5536.5 -18.5
1971 1 10 25943 224 26 -5 10.5 -21.5 5515 -21.5
1971 1 11 25944 225 30 0 15 -17 5498 -17
1971 1 12 25945 226 49 16 32.5 0.5 5498.5 0.5
1971 1 13 25946 227 47 32 39.5 7.5 5506 7.5
1971 1 14 25947 228 52 15 33.5 1.5 5507.5 1.5
1971 1 15 25948 229 37 14 25.5 -6.5 5501 -6.5
1971 1 16 25949 230 45 20 32.5 0.5 5501.5 0.5
1971 1 17 25950 231 50 20 35 3 5504.5 3
1971 1 18 25951 232 60 22 41 9 5513.5 9
1971 1 19 25952 233 57 20 38.5 6.5 5520 6.5
1971 1 20 25953 234 56 26 41 9 5529 9
1971 1 21 25954 235 57 24 40.5 8.5 5537.5 8.5
1971 1 22 25955 236 50 17 33.5 1.5 5539 1.5
1971 1 23 25956 237 50 15 32.5 0.5 5539.5 0.5
1971 1 24 25957 238 48 15 31.5 -0.5 5539 -0.5
1971 1 25 25958 239 52 14 33 1 5540 1
1971 1 26 25959 240 60 16 38 6 5546 6
1971 1 27 25960 241 60 16 38 6 5552 6
1971 1 28 25961 242 58 15 36.5 4.5 5556.5 4.5
1971 1 29 25962 243 57 15 36 4 5560.5 4
1971 1 30 25963 244 64 16 40 8 5568.5 8
1971 1 31 25964 245 65 20 42.5 10.5 5579 10.5
1971 2 1 25965 246 55 20 37.5 5.5 5584.5 5.5
1971 2 2 25966 247 63 27 45 13 5597.5 13
1971 2 3 25967 248 48 27 37.5 5.5 5603 5.5
1971 2 4 25968 249 44 15 29.5 -2.5 5600.5 -2.5
1971 2 5 25969 250 52 15 33.5 1.5 5602 1.5
1971 2 6 25970 251 45 14 29.5 -2.5 5599.5 -2.5
1971 2 7 25971 252 48 14 31 -1 5598.5 -1
1971 2 8 25972 253 52 11 31.5 -0.5 5598 -0.5
1971 2 9 25973 254 52 9 30.5 -1.5 5596.5 -1.5
1971 2 10 25974 255 55 16 35.5 3.5 5600 3.5
1971 2 11 25975 256 64 25 44.5 12.5 5612.5 12.5
1971 2 12 25976 257 60 17 38.5 6.5 5619 6.5
1971 2 13 25977 258 59 17 38 6 5625 6
1971 2 14 25978 259 64 20 42 10 5635 10
1971 2 15 25979 260 54 23 38.5 6.5 5641.5 6.5
1971 2 16 25980 261 57 17 37 5 5646.5 5
1971 2 17 25981 262 60 33 46.5 14.5 5661 14.5
1971 2 18 25982 263 51 25 38 6 5667 6
1971 2 19 25983 264 43 18 30.5 -1.5 5665.5 -1.5
1971 2 20 25984 265 38 24 31 -1 5664.5 -1
1971 2 21 25985 266 38 11 24.5 -7.5 5657 -7.5
1971 2 22 25986 267 30 10 20 -12 5645 -12
1971 2 23 25987 268 35 12 23.5 -8.5 5636.5 -8.5
1971 2 24 25988 269 39 9 24 -8 5628.5 -8
1971 2 25 25989 270 42 15 28.5 -3.5 5625 -3.5
1971 2 26 25990 271 32 18 25 -7 5618 -7
1971 2 27 25991 272 34 4 19 -13 5605 -13
1971 2 28 25992 273 34 9 21.5 -10.5 5594.5 -10.5
1971 3 1 25993 274 30 11 20.5 -11.5 5583 -11.5
1971 3 2 25994 275 36 13 24.5 -7.5 5575.5 -7.5
1971 3 3 25995 276 41 9 25 -7 5568.5 -7
1971 3 4 25996 277 50 18 34 2 5570.5 2
1971 3 5 25997 278 38 25 31.5 -0.5 5570 -0.5
1971 3 6 25998 279 40 12 26 -6 5564 -6
1971 3 7 25999 280 45 12 28.5 -3.5 5560.5 -3.5
1971 3 8 26000 281 48 18 33 1 5561.5 1
1971 3 9 26001 282 58 17 37.5 5.5 5567 5.5
1971 3 10 26002 283 62 25 43.5 11.5 5578.5 11.5


215 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1971 3 11 26003 284 59 25 42 10 5588.5 10
1971 3 12 26004 285 70 28 49 17 5605.5 17
1971 3 13 26005 286 58 38 48 16 5621.5 16
1971 3 14 26006 287 53 28 40.5 8.5 5630 8.5
1971 3 15 26007 288 55 23 39 7 5637 7
1971 3 16 26008 289 60 22 41 9 5646 9
1971 3 17 26009 290 57 28 42.5 10.5 5656.5 10.5
1971 3 18 26010 291 46 16 31 -1 5655.5 -1
1971 3 19 26011 292 50 12 31 -1 5654.5 -1
1971 3 20 26012 293 60 16 38 6 5660.5 6
1971 3 21 26013 294 72 20 46 14 5674.5 14
1971 3 22 26014 295 73 25 49 17 5691.5 17
1971 3 23 26015 296 79 35 57 25 5716.5 25
1971 3 24 26016 297 65 40 52.5 20.5 5737 20.5
1971 3 25 26017 298 70 32 51 19 5756 19
1971 3 26 26018 299 81 40 60.5 28.5 5784.5 28.5
1971 3 27 26019 300 78 53 65.5 33.5 5818 33.5
1971 3 28 26020 301 65 36 50.5 18.5 5836.5 18.5
1971 3 29 26021 302 70 26 48 16 5852.5 16
1971 3 30 26022 303 80 26 53 21 5873.5 21
1971 3 31 26023 304 65 38 51.5 19.5 5893 19.5
1971 4 1 26024 305 57 19 38 6 5899 6
1971 4 2 26025 306 65 17 41 9 5908 9
1971 4 3 26026 307 68 32 50 18 5926 18
1971 4 4 26027 308 58 24 41 9 5935 9
1971 4 5 26028 309 65 21 43 11 5946 11
1971 4 6 26029 310 74 21 47.5 15.5 5961.5 15.5
1971 4 7 26030 311 76 39 57.5 25.5 5987 25.5
1971 4 8 26031 312 74 39 56.5 24.5 6011.5 24.5
1971 4 9 26032 313 80 30 55 23 6034.5 23
1971 4 10 26033 314 80 40 60 28 6062.5 28
1971 4 11 26034 315 84 38 61 29 6091.5 29
1971 4 12 26035 316 80 36 58 26 6117.5 26
1971 4 13 26036 317 71 39 55 23 6140.5 23
1971 4 14 26037 318 77 36 56.5 24.5 6165 24.5
1971 4 15 26038 319 81 43 62 30 6195 30
1971 4 16 26039 320 81 36 58.5 26.5 6221.5 26.5
1971 4 17 26040 321 70 52 61 29 6250.5 29
1971 4 18 26041 322 63 37 50 18 6268.5 18
1971 4 19 26042 323 52 36 44 12 6280.5 12
1971 4 20 26043 324 67 43 55 23 6303.5 23
1971 4 21 26044 325 61 48 54.5 22.5 6326 22.5
1971 4 22 26045 326 70 36 53 21 6347 21
1971 4 23 26046 327 59 43 51 19 6366 19
1971 4 24 26047 328 69 31 50 18 6384 18
1971 4 25 26048 329 68 41 54.5 22.5 6406.5 22.5
1971 4 26 26049 330 62 32 47 15 6421.5 15
1971 4 27 26050 331 68 24 46 14 6435.5 14
1971 4 28 26051 332 72 32 52 20 6455.5 20
1971 4 29 26052 333 75 37 56 24 6479.5 24
1971 4 30 26053 334 77 33 55 23 6502.5 23
1971 5 1 26054 335 80 30 55 23 6525.5 23
1971 5 2 26055 336 85 35 60 28 6553.5 28
1971 5 3 26056 337 85 50 67.5 35.5 6589 35.5
1971 5 4 26057 338 69 48 58.5 26.5 6615.5 26.5
1971 5 5 26058 339 72 43 57.5 25.5 6641 25.5
1971 5 6 26059 340 60 40 50 18 6659 18
1971 5 7 26060 341 67 45 56 24 6683 24
1971 5 8 26061 342 60 45 52.5 20.5 6703.5 20.5
1971 5 9 26062 343 70 38 54 22 6725.5 22
1971 5 10 26063 344 68 43 55.5 23.5 6749 23.5
1971 5 11 26064 345 75 45 60 28 6777 28
1971 5 12 26065 346 80 49 64.5 32.5 6809.5 32.5
1971 5 13 26066 347 85 45 65 33 6842.5 33
1971 5 14 26067 348 85 50 67.5 35.5 6878 35.5
1971 5 15 26068 349 86 51 68.5 36.5 6914.5 36.5
1971 5 16 26069 350 81 49 65 33 6947.5 33
1971 5 17 26070 351 60 40 50 18 6965.5 18
1971 5 18 26071 352 68 40 54 22 6987.5 22
1971 5 19 26072 353 72 32 52 20 7007.5 20
1971 5 20 26073 354 83 38 60.5 28.5 7036 28.5
1971 5 21 26074 355 83 53 68 36 7072 36
1971 5 22 26075 356 62 50 56 24 7096 24
1971 5 23 26076 357 74 43 58.5 26.5 7122.5 26.5
1971 5 24 26077 358 80 41 60.5 28.5 7151 28.5
1971 5 25 26078 359 88 40 64 32 7183 32
1971 5 26 26079 360 90 43 66.5 34.5 7217.5 34.5
1971 5 27 26080 361 90 43 66.5 34.5 7252 34.5
1971 5 28 26081 362 80 54 67 35 7287 35
1971 5 29 26082 363 65 48 56.5 24.5 7311.5 24.5 1971
1971 5 30 26083 364 86 53 69.5 37.5 7349 37.5 Avg (n ) % values
1971 5 31 26084 365 75 51 63 31 7380 31 52.2 365 100.0
1971 6 1 26085 1 82 54 68 36 36 36
1971 6 2 26086 2 83 50 66.5 34.5 70.5 34.5
1971 6 3 26087 3 78 53 65.5 33.5 104 33.5
1971 6 4 26088 4 80 42 61 29 133 29
1971 6 5 26089 5 82 51 66.5 34.5 167.5 34.5
1971 6 6 26090 6 86 41 63.5 31.5 199 31.5
1971 6 7 26091 7 87 51 69 37 236 37
1971 6 8 26092 8 85 47 66 34 270 34
1971 6 9 26093 9 87 57 72 40 310 40
1971 6 10 26094 10 90 55 72.5 40.5 350.5 40.5
1971 6 11 26095 11 75 50 62.5 30.5 381 30.5
1971 6 12 26096 12 78 44 61 29 410 29
1971 6 13 26097 13 93 45 69 37 447 37
1971 6 14 26098 14 95 54 74.5 42.5 489.5 42.5
1971 6 15 26099 15 99 54 76.5 44.5 534 44.5
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1971 6 16 26100 16 100 53 76.5 44.5 578.5 44.5
1971 6 17 26101 17 102 52 77 45 623.5 45
1971 6 18 26102 18 97 66 81.5 49.5 673 49.5
1971 6 19 26103 19 99 52 75.5 43.5 716.5 43.5
1971 6 20 26104 20 102 57 79.5 47.5 764 47.5
1971 6 21 26105 21 101 53 77 45 809 45
1971 6 22 26106 22 105 53 79 47 856 47
1971 6 23 26107 23 105 58 81.5 49.5 905.5 49.5
1971 6 24 26108 24 105 63 84 52 957.5 52
1971 6 25 26109 25 104 58 81 49 1006.5 49
1971 6 26 26110 26 100 65 82.5 50.5 1057 50.5
1971 6 27 26111 27 95 72 83.5 51.5 1108.5 51.5
1971 6 28 26112 28 97 65 81 49 1157.5 49
1971 6 29 26113 29 91 64 77.5 45.5 1203 45.5
1971 6 30 26114 30 90 52 71 39 1242 39
1971 7 1 26115 31 98 52 75 43 1285 43
1971 7 2 26116 32 97 55 76 44 1329 44
1971 7 3 26117 33 96 63 79.5 47.5 1376.5 47.5
1971 7 4 26118 34 97 58 77.5 45.5 1422 45.5
1971 7 5 26119 35 100 53 76.5 44.5 1466.5 44.5
1971 7 6 26120 36 100 68 84 52 1518.5 52
1971 7 7 26121 37 97 68 82.5 50.5 1569 50.5
1971 7 8 26122 38 100 56 78 46 1615 46
1971 7 9 26123 39 100 63 81.5 49.5 1664.5 49.5
1971 7 10 26124 40 100 55 77.5 45.5 1710 45.5
1971 7 11 26125 41 105 49 77 45 1755 45
1971 7 12 26126 42 108 58 83 51 1806 51
1971 7 13 26127 43 109 62 85.5 53.5 1859.5 53.5
1971 7 14 26128 44 105 71 88 56 1915.5 56
1971 7 15 26129 45 104 63 83.5 51.5 1967 51.5
1971 7 16 26130 46 107 67 87 55 2022 55
1971 7 17 26131 47 105 75 90 58 2080 58
1971 7 18 26132 48 105 74 89.5 57.5 2137.5 57.5
1971 7 19 26133 49 97 65 81 49 2186.5 49
1971 7 20 26134 50 96 65 80.5 48.5 2235 48.5
1971 7 21 26135 51 90 63 76.5 44.5 2279.5 44.5
1971 7 22 26136 52 92 60 76 44 2323.5 44
1971 7 23 26137 53 93 59 76 44 2367.5 44
1971 7 24 26138 54 96 59 77.5 45.5 2413 45.5
1971 7 25 26139 55 100 60 80 48 2461 48
1971 7 26 26140 56 102 59 80.5 48.5 2509.5 48.5
1971 7 27 26141 57 96 63 79.5 47.5 2557 47.5
1971 7 28 26142 58 103 53 78 46 2603 46
1971 7 29 26143 59 101 59 80 48 2651 48
1971 7 30 26144 60 100 64 82 50 2701 50
1971 7 31 26145 61 98 65 81.5 49.5 2750.5 49.5
1971 8 1 26146 62 98 59 78.5 46.5 2797 46.5
1971 8 2 26147 63 102 55 78.5 46.5 2843.5 46.5
1971 8 3 26148 64 103 64 83.5 51.5 2895 51.5
1971 8 4 26149 65 103 69 86 54 2949 54
1971 8 5 26150 66 93 69 81 49 2998 49
1971 8 6 26151 67 98 69 83.5 51.5 3049.5 51.5
1971 8 7 26152 68 98 62 80 48 3097.5 48
1971 8 8 26153 69 100 69 84.5 52.5 3150 52.5
1971 8 9 26154 70 98 62 80 48 3198 48
1971 8 10 26155 71 97 67 82 50 3248 50
1971 8 11 26156 72 100 64 82 50 3298 50
1971 8 12 26157 73 100 55 77.5 45.5 3343.5 45.5
1971 8 13 26158 74 100 61 80.5 48.5 3392 48.5
1971 8 14 26159 75 100 56 78 46 3438 46
1971 8 15 26160 76 100 72 86 54 3492 54
1971 8 16 26161 77 98 65 81.5 49.5 3541.5 49.5
1971 8 17 26162 78 100 68 84 52 3593.5 52
1971 8 18 26163 79 93 70 81.5 49.5 3643 49.5
1971 8 19 26164 80 96 60 78 46 3689 46
1971 8 20 26165 81 85 70 77.5 45.5 3734.5 45.5
1971 8 21 26166 82 90 58 74 42 3776.5 42
1971 8 22 26167 83 92 67 79.5 47.5 3824 47.5
1971 8 23 26168 84 95 62 78.5 46.5 3870.5 46.5
1971 8 24 26169 85 95 63 79 47 3917.5 47
1971 8 25 26170 86 87 68 77.5 45.5 3963 45.5
1971 8 26 26171 87 84 64 74 42 4005 42
1971 8 27 26172 88 90 63 76.5 44.5 4049.5 44.5
1971 8 28 26173 89 87 61 74 42 4091.5 42
1971 8 29 26174 90 83 60 71.5 39.5 4131 39.5
1971 8 30 26175 91 79 60 69.5 37.5 4168.5 37.5
1971 8 31 26176 92 87 53 70 38 4206.5 38
1971 9 1 26177 93 90 55 72.5 40.5 4247 40.5
1971 9 2 26178 94 91 61 76 44 4291 44
1971 9 3 26179 95 70 53 61.5 29.5 4320.5 29.5
1971 9 4 26180 96 74 41 57.5 25.5 4346 25.5
1971 9 5 26181 97 80 43 61.5 29.5 4375.5 29.5
1971 9 6 26182 98 90 44 67 35 4410.5 35
1971 9 7 26183 99 83 57 70 38 4448.5 38
1971 9 8 26184 100 80 47 63.5 31.5 4480 31.5
1971 9 9 26185 101 90 46 68 36 4516 36
1971 9 10 26186 102 91 50 70.5 38.5 4554.5 38.5
1971 9 11 26187 103 95 50 72.5 40.5 4595 40.5
1971 9 12 26188 104 96 53 74.5 42.5 4637.5 42.5
1971 9 13 26189 105 97 53 75 43 4680.5 43
1971 9 14 26190 106 90 50 70 38 4718.5 38
1971 9 15 26191 107 86 42 64 32 4750.5 32
1971 9 16 26192 108 86 41 63.5 31.5 4782 31.5
1971 9 17 26193 109 60 47 53.5 21.5 4803.5 21.5
1971 9 18 26194 110 64 31 47.5 15.5 4819 15.5
1971 9 19 26195 111 70 28 49 17 4836 17
1971 9 20 26196 112 73 31 52 20 4856 20
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1971 9 21 26197 113 71 48 59.5 27.5 4883.5 27.5
1971 9 22 26198 114 68 36 52 20 4903.5 20
1971 9 23 26199 115 72 33 52.5 20.5 4924 20.5
1971 9 24 26200 116 81 33 57 25 4949 25
1971 9 25 26201 117 84 45 64.5 32.5 4981.5 32.5
1971 9 26 26202 118 81 60 70.5 38.5 5020 38.5
1971 9 27 26203 119 78 49 63.5 31.5 5051.5 31.5
1971 9 28 26204 120 76 34 55 23 5074.5 23
1971 9 29 26205 121 79 54 66.5 34.5 5109 34.5
1971 9 30 26206 122 72 53 62.5 30.5 5139.5 30.5
1971 10 1 26207 123 58 40 49 17 5156.5 17
1971 10 2 26208 124 62 33 47.5 15.5 5172 15.5
1971 10 3 26209 125 64 28 46 14 5186 14
1971 10 4 26210 126 70 28 49 17 5203 17
1971 10 5 26211 127 76 32 54 22 5225 22
1971 10 6 26212 128 81 35 58 26 5251 26
1971 10 7 26213 129 78 34 56 24 5275 24
1971 10 8 26214 130 84 36 60 28 5303 28
1971 10 9 26215 131 78 44 61 29 5332 29
1971 10 10 26216 132 80 35 57.5 25.5 5357.5 25.5
1971 10 11 26217 133 84 35 59.5 27.5 5385 27.5
1971 10 12 26218 134 81 37 59 27 5412 27
1971 10 13 26219 135 82 35 58.5 26.5 5438.5 26.5
1971 10 14 26220 136 88 35 61.5 29.5 5468 29.5
1971 10 15 26221 137 80 66 73 41 5509 41
1971 10 16 26222 138 66 44 55 23 5532 23
1971 10 17 26223 139 48 40 44 12 5544 12
1971 10 18 26224 140 57 35 46 14 5558 14
1971 10 19 26225 141 60 24 42 10 5568 10
1971 10 20 26226 142 60 24 42 10 5578 10
1971 10 21 26227 143 60 36 48 16 5594 16
1971 10 22 26228 144 65 28 46.5 14.5 5608.5 14.5
1971 10 23 26229 145 58 27 42.5 10.5 5619 10.5
1971 10 24 26230 146 63 46 54.5 22.5 5641.5 22.5
1971 10 25 26231 147 56 36 46 14 5655.5 14
1971 10 26 26232 148 64 41 52.5 20.5 5676 20.5
1971 10 27 26233 149 63 36 49.5 17.5 5693.5 17.5
1971 10 28 26234 150 54 35 44.5 12.5 5706 12.5
1971 10 29 26235 151 40 8 24 -8 5698 -8
1971 10 30 26236 152 37 -6 15.5 -16.5 5681.5 -16.5
1971 10 31 26237 153 46 10 28 -4 5677.5 -4
1971 11 1 26238 154 43 16 29.5 -2.5 5675 -2.5
1971 11 2 26239 155 50 20 35 3 5678 3
1971 11 3 26240 156 50 22 36 4 5682 4
1971 11 4 26241 157 53 22 37.5 5.5 5687.5 5.5
1971 11 5 26242 158 57 25 41 9 5696.5 9
1971 11 6 26243 159 50 22 36 4 5700.5 4
1971 11 7 26244 160 52 20 36 4 5704.5 4
1971 11 8 26245 161 55 23 39 7 5711.5 7
1971 11 9 26246 162 55 26 40.5 8.5 5720 8.5
1971 11 10 26247 163 57 24 40.5 8.5 5728.5 8.5
1971 11 11 26248 164 54 26 40 8 5736.5 8
1971 11 12 26249 165 51 32 41.5 9.5 5746 9.5
1971 11 13 26250 166 57 32 44.5 12.5 5758.5 12.5
1971 11 14 26251 167 60 25 42.5 10.5 5769 10.5
1971 11 15 26252 168 40 25 32.5 0.5 5769.5 0.5
1971 11 16 26253 169 40 34 37 5 5774.5 5
1971 11 17 26254 170 42 28 35 3 5777.5 3
1971 11 18 26255 171 44 20 32 0 5777.5 0
1971 11 19 26256 172 42 15 28.5 -3.5 5774 -3.5
1971 11 20 26257 173 48 18 33 1 5775 1
1971 11 21 26258 174 42 20 31 -1 5774 -1
1971 11 22 26259 175 50 20 35 3 5777 3
1971 11 23 26260 176 40 20 30 -2 5775 -2
1971 11 24 26261 177 48 20 34 2 5777 2
1971 11 25 26262 178 48 20 34 2 5779 2
1971 11 26 26263 179 50 23 36.5 4.5 5783.5 4.5
1971 11 27 26264 180 47 25 36 4 5787.5 4
1971 11 28 26265 181 42 26 34 2 5789.5 2
1971 11 29 26266 182 44 20 32 0 5789.5 0
1971 11 30 26267 183 40 21 30.5 -1.5 5788 -1.5
1971 12 1 26268 184 42 19 30.5 -1.5 5786.5 -1.5
1971 12 2 26269 185 38 16 27 -5 5781.5 -5
1971 12 3 26270 186 38 27 32.5 0.5 5782 0.5
1971 12 4 26271 187 41 15 28 -4 5778 -4
1971 12 5 26272 188 39 14 26.5 -5.5 5772.5 -5.5
1971 12 6 26273 189 44 17 30.5 -1.5 5771 -1.5
1971 12 7 26274 190 34 25 29.5 -2.5 5768.5 -2.5
1971 12 8 26275 191 32 14 23 -9 5759.5 -9
1971 12 9 26276 192 31 9 20 -12 5747.5 -12
1971 12 10 26277 193 33 7 20 -12 5735.5 -12
1971 12 11 26278 194 40 10 25 -7 5728.5 -7
1971 12 12 26279 195 35 7 21 -11 5717.5 -11
1971 12 13 26280 196 35 8 21.5 -10.5 5707 -10.5
1971 12 14 26281 197 33 -4 14.5 -17.5 5689.5 -17.5
1971 12 15 26282 198 31 8 19.5 -12.5 5677 -12.5
1971 12 16 26283 199 34 2 18 -14 5663 -14
1971 12 17 26284 200 34 4 19 -13 5650 -13
1971 12 18 26285 201 29 5 17 -15 5635 -15
1971 12 19 26286 202 32 5 18.5 -13.5 5621.5 -13.5
1971 12 20 26287 203 34 3 18.5 -13.5 5608 -13.5
1971 12 21 26288 204 32 3 17.5 -14.5 5593.5 -14.5
1971 12 22 26289 205 30 17 23.5 -8.5 5585 -8.5
1971 12 23 26290 206 48 25 36.5 4.5 5589.5 4.5
1971 12 24 26291 207 49 34 41.5 9.5 5599 9.5
1971 12 25 26292 208 63 40 51.5 19.5 5618.5 19.5
1971 12 26 26293 209 56 32 44 12 5630.5 12
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1971 12 27 26294 210 46 20 33 1 5631.5 1
1971 12 28 26295 211 46 25 35.5 3.5 5635 3.5
1971 12 29 26296 212 43 15 29 -3 5632 -3
1971 12 30 26297 213 41 15 28 -4 5628 -4
1971 12 31 26298 214 40 7 23.5 -8.5 5619.5 -8.5
1972 1 1 26299 215 45 8 26.5 -5.5 5614 -5.5
1972 1 2 26300 216 52 11 31.5 -0.5 5613.5 -0.5
1972 1 3 26301 217 35 11 23 -9 5604.5 -9
1972 1 4 26302 218 25 -3 11 -21 5583.5 -21
1972 1 5 26303 219 30 3 16.5 -15.5 5568 -15.5
1972 1 6 26304 220 37 5 21 -11 5557 -11
1972 1 7 26305 221 37 3 20 -12 5545 -12
1972 1 8 26306 222 40 13 26.5 -5.5 5539.5 -5.5
1972 1 9 26307 223 47 5 26 -6 5533.5 -6
1972 1 10 26308 224 55 8 31.5 -0.5 5533 -0.5
1972 1 11 26309 225 53 14 33.5 1.5 5534.5 1.5
1972 1 12 26310 226 60 21 40.5 8.5 5543 8.5
1972 1 13 26311 227 47 20 33.5 1.5 5544.5 1.5
1972 1 14 26312 228 45 12 28.5 -3.5 5541 -3.5
1972 1 15 26313 229 42 8 25 -7 5534 -7
1972 1 16 26314 230 42 5 23.5 -8.5 5525.5 -8.5
1972 1 17 26315 231 45 5 25 -7 5518.5 -7
1972 1 18 26316 232 47 15 31 -1 5517.5 -1
1972 1 19 26317 233 47 20 33.5 1.5 5519 1.5
1972 1 20 26318 234 51 17 34 2 5521 2
1972 1 21 26319 235 50 17 33.5 1.5 5522.5 1.5
1972 1 22 26320 236 58 16 37 5 5527.5 5
1972 1 23 26321 237 65 19 42 10 5537.5 10
1972 1 24 26322 238 46 23 34.5 2.5 5540 2.5
1972 1 25 26323 239 46 19 32.5 0.5 5540.5 0.5
1972 1 26 26324 240 62 32 47 15 5555.5 15
1972 1 27 26325 241 45 32 38.5 6.5 5562 6.5
1972 1 28 26326 242 47 20 33.5 1.5 5563.5 1.5
1972 1 29 26327 243 39 16 27.5 -4.5 5559 -4.5
1972 1 30 26328 244 38 2 20 -12 5547 -12
1972 1 31 26329 245 38 0 19 -13 5534 -13
1972 2 1 26330 246 46 1 23.5 -8.5 5525.5 -8.5
1972 2 2 26331 247 35 7 21 -11 5514.5 -11
1972 2 3 26332 248 34 -3 15.5 -16.5 5498 -16.5
1972 2 4 26333 249 38 1 19.5 -12.5 5485.5 -12.5
1972 2 5 26334 250 40 17 28.5 -3.5 5482 -3.5
1972 2 6 26335 251 50 20 35 3 5485 3
1972 2 7 26336 252 53 12 32.5 0.5 5485.5 0.5
1972 2 8 26337 253 50 11 30.5 -1.5 5484 -1.5
1972 2 9 26338 254 54 17 35.5 3.5 5487.5 3.5
1972 2 10 26339 255 45 10 27.5 -4.5 5483 -4.5
1972 2 11 26340 256 49 4 26.5 -5.5 5477.5 -5.5
1972 2 12 26341 257 51 10 30.5 -1.5 5476 -1.5
1972 2 13 26342 258 51 9 30 -2 5474 -2
1972 2 14 26343 259 53 17 35 3 5477 3
1972 2 15 26344 260 53 19 36 4 5481 4
1972 2 16 26345 261 63 30 46.5 14.5 5495.5 14.5
1972 2 17 26346 262 64 24 44 12 5507.5 12
1972 2 18 26347 263 60 20 40 8 5515.5 8
1972 2 19 26348 264 65 21 43 11 5526.5 11
1972 2 20 26349 265 67 22 44.5 12.5 5539 12.5
1972 2 21 26350 266 65 25 45 13 5552 13
1972 2 22 26351 267 70 31 50.5 18.5 5570.5 18.5
1972 2 23 26352 268 67 23 45 13 5583.5 13
1972 2 24 26353 269 65 23 44 12 5595.5 12
1972 2 25 26354 270 55 28 41.5 9.5 5605 9.5
1972 2 26 26355 271 56 28 42 10 5615 10
1972 2 27 26356 272 68 22 45 13 5628 13
1972 2 28 26357 273 74 20 47 15 5643 15
1972 2 29 26358 274 67 46 56.5 24.5 5667.5 24.5
1972 3 1 26359 275 52 30 41 9 5676.5 9
1972 3 2 26360 276 67 20 43.5 11.5 5688 11.5
1972 3 3 26361 277 67 30 48.5 16.5 5704.5 16.5
1972 3 4 26362 278 73 27 50 18 5722.5 18
1972 3 5 26363 279 74 31 52.5 20.5 5743 20.5
1972 3 6 26364 280 81 25 53 21 5764 21
1972 3 7 26365 281 74 46 60 28 5792 28
1972 3 8 26366 282 73 28 50.5 18.5 5810.5 18.5
1972 3 9 26367 283 75 25 50 18 5828.5 18
1972 3 10 26368 284 76 27 51.5 19.5 5848 19.5
1972 3 11 26369 285 78 32 55 23 5871 23
1972 3 12 26370 286 75 30 52.5 20.5 5891.5 20.5
1972 3 13 26371 287 80 30 55 23 5914.5 23
1972 3 14 26372 288 67 46 56.5 24.5 5939 24.5
1972 3 15 26373 289 67 28 47.5 15.5 5954.5 15.5
1972 3 16 26374 290 76 25 50.5 18.5 5973 18.5
1972 3 17 26375 291 76 28 52 20 5993 20
1972 3 18 26376 292 84 28 56 24 6017 24
1972 3 19 26377 293 65 45 55 23 6040 23
1972 3 20 26378 294 69 28 48.5 16.5 6056.5 16.5
1972 3 21 26379 295 74 23 48.5 16.5 6073 16.5
1972 3 22 26380 296 76 27 51.5 19.5 6092.5 19.5
1972 3 23 26381 297 62 44 53 21 6113.5 21
1972 3 24 26382 298 65 25 45 13 6126.5 13
1972 3 25 26383 299 75 27 51 19 6145.5 19
1972 3 26 26384 300 63 38 50.5 18.5 6164 18.5
1972 3 27 26385 301 52 28 40 8 6172 8
1972 3 28 26386 302 52 26 39 7 6179 7
1972 3 29 26387 303 53 19 36 4 6183 4
1972 3 30 26388 304 54 17 35.5 3.5 6186.5 3.5
1972 3 31 26389 305 64 20 42 10 6196.5 10
1972 4 1 26390 306 74 30 52 20 6216.5 20
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1972 4 2 26391 307 67 42 54.5 22.5 6239 22.5
1972 4 3 26392 308 68 28 48 16 6255 16
1972 4 4 26393 309 78 33 55.5 23.5 6278.5 23.5
1972 4 5 26394 310 80 40 60 28 6306.5 28
1972 4 6 26395 311 71 52 61.5 29.5 6336 29.5
1972 4 7 26396 312 77 28 52.5 20.5 6356.5 20.5
1972 4 8 26397 313 80 32 56 24 6380.5 24
1972 4 9 26398 314 83 41 62 30 6410.5 30
1972 4 10 26399 315 81 59 70 38 6448.5 38
1972 4 11 26400 316 78 58 68 36 6484.5 36
1972 4 12 26401 317 70 54 62 30 6514.5 30
1972 4 13 26402 318 57 34 45.5 13.5 6528 13.5
1972 4 14 26403 319 45 30 37.5 5.5 6533.5 5.5
1972 4 15 26404 320 65 29 47 15 6548.5 15
1972 4 16 26405 321 75 30 52.5 20.5 6569 20.5
1972 4 17 26406 322 71 47 59 27 6596 27
1972 4 18 26407 323 70 45 57.5 25.5 6621.5 25.5
1972 4 19 26408 324 59 35 47 15 6636.5 15
1972 4 20 26409 325 60 25 42.5 10.5 6647 10.5
1972 4 21 26410 326 70 27 48.5 16.5 6663.5 16.5
1972 4 22 26411 327 75 30 52.5 20.5 6684 20.5
1972 4 23 26412 328 77 30 53.5 21.5 6705.5 21.5
1972 4 24 26413 329 83 30 56.5 24.5 6730 24.5
1972 4 25 26414 330 63 43 53 21 6751 21
1972 4 26 26415 331 65 36 50.5 18.5 6769.5 18.5
1972 4 27 26416 332 67 35 51 19 6788.5 19
1972 4 28 26417 333 75 28 51.5 19.5 6808 19.5
1972 4 29 26418 334 87 34 60.5 28.5 6836.5 28.5
1972 4 30 26419 335 65 40 52.5 20.5 6857 20.5
1972 5 1 26420 336 70 28 49 17 6874 17
1972 5 2 26421 337 75 32 53.5 21.5 6895.5 21.5
1972 5 3 26422 338 83 30 56.5 24.5 6920 24.5
1972 5 4 26423 339 85 35 60 28 6948 28
1972 5 5 26424 340 85 50 67.5 35.5 6983.5 35.5
1972 5 6 26425 341 82 48 65 33 7016.5 33
1972 5 7 26426 342 78 53 65.5 33.5 7050 33.5
1972 5 8 26427 343 80 40 60 28 7078 28
1972 5 9 26428 344 83 43 63 31 7109 31
1972 5 10 26429 345 67 44 55.5 23.5 7132.5 23.5
1972 5 11 26430 346 72 30 51 19 7151.5 19
1972 5 12 26431 347 77 34 55.5 23.5 7175 23.5
1972 5 13 26432 348 73 35 54 22 7197 22
1972 5 14 26433 349 80 35 57.5 25.5 7222.5 25.5
1972 5 15 26434 350 89 35 62 30 7252.5 30
1972 5 16 26435 351 94 38 66 34 7286.5 34
1972 5 17 26436 352 88 56 72 40 7326.5 40
1972 5 18 26437 353 87 54 70.5 38.5 7365 38.5
1972 5 19 26438 354 81 57 69 37 7402 37
1972 5 20 26439 355 80 48 64 32 7434 32
1972 5 21 26440 356 77 45 61 29 7463 29
1972 5 22 26441 357 79 45 62 30 7493 30
1972 5 23 26442 358 83 41 62 30 7523 30
1972 5 24 26443 359 90 42 66 34 7557 34
1972 5 25 26444 360 90 40 65 33 7590 33
1972 5 26 26445 361 90 45 67.5 35.5 7625.5 35.5
1972 5 27 26446 362 92 53 72.5 40.5 7666 40.5
1972 5 28 26447 363 95 47 71 39 7705 39
1972 5 29 26448 364 90 51 70.5 38.5 7743.5 38.5 1972
1972 5 30 26449 365 92 51 71.5 39.5 7783 39.5 Avg (n ) % values
1972 5 31 26450 366 92 54 73 41 7824 41 53.4 366 100.0
1972 6 1 26451 1 99 58 78.5 46.5 46.5 46.5
1972 6 2 26452 2 97 58 77.5 45.5 92 45.5
1972 6 3 26453 3 87 57 72 40 132 40
1972 6 4 26454 4 81 57 69 37 169 37
1972 6 5 26455 5 87 56 71.5 39.5 208.5 39.5
1972 6 6 26456 6 85 57 71 39 247.5 39
1972 6 7 26457 7 87 58 72.5 40.5 288 40.5
1972 6 8 26458 8 90 62 76 44 332 44
1972 6 9 26459 9 90 55 72.5 40.5 372.5 40.5
1972 6 10 26460 10 91 58 74.5 42.5 415 42.5
1972 6 11 26461 11 95 52 73.5 41.5 456.5 41.5
1972 6 12 26462 12 97 53 75 43 499.5 43
1972 6 13 26463 13 94 55 74.5 42.5 542 42.5
1972 6 14 26464 14 89 55 72 40 582 40
1972 6 15 26465 15 96 55 75.5 43.5 625.5 43.5
1972 6 16 26466 16 94 55 74.5 42.5 668 42.5
1972 6 17 26467 17 86 60 73 41 709 41
1972 6 18 26468 18 94 59 76.5 44.5 753.5 44.5
1972 6 19 26469 19 96 58 77 45 798.5 45
1972 6 20 26470 20 98 58 78 46 844.5 46
1972 6 21 26471 21 99 64 81.5 49.5 894 49.5
1972 6 22 26472 22 75 55 65 33 927 33
1972 6 23 26473 23 85 52 68.5 36.5 963.5 36.5
1972 6 24 26474 24 90 49 69.5 37.5 1001 37.5
1972 6 25 26475 25 90 50 70 38 1039 38
1972 6 26 26476 26 93 50 71.5 39.5 1078.5 39.5
1972 6 27 26477 27 95 51 73 41 1119.5 41
1972 6 28 26478 28 95 53 74 42 1161.5 42
1972 6 29 26479 29 100 54 77 45 1206.5 45
1972 6 30 26480 30 103 54 78.5 46.5 1253 46.5
1972 7 1 26481 31 103 53 78 46 1299 46
1972 7 2 26482 32 103 62 82.5 50.5 1349.5 50.5
1972 7 3 26483 33 100 60 80 48 1397.5 48
1972 7 4 26484 34 99 60 79.5 47.5 1445 47.5
1972 7 5 26485 35 101 54 77.5 45.5 1490.5 45.5
1972 7 6 26486 36 101 58 79.5 47.5 1538 47.5
1972 7 7 26487 37 104 54 79 47 1585 47


220 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1972 7 8 26488 38 102 54 78 46 1631 46
1972 7 9 26489 39 97 70 83.5 51.5 1682.5 51.5
1972 7 10 26490 40 88 59 73.5 41.5 1724 41.5
1972 7 11 26491 41 97 50 73.5 41.5 1765.5 41.5
1972 7 12 26492 42 104 55 79.5 47.5 1813 47.5
1972 7 13 26493 43 107 55 81 49 1862 49
1972 7 14 26494 44 102 54 78 46 1908 46
1972 7 15 26495 45 101 58 79.5 47.5 1955.5 47.5
1972 7 16 26496 46 102 57 79.5 47.5 2003 47.5
1972 7 17 26497 47 101 54 77.5 45.5 2048.5 45.5
1972 7 18 26498 48 98 58 78 46 2094.5 46
1972 7 19 26499 49 92 62 77 45 2139.5 45
1972 7 20 26500 50 95 57 76 44 2183.5 44
1972 7 21 26501 51 99 62 80.5 48.5 2232 48.5
1972 7 22 26502 52 99 50 74.5 42.5 2274.5 42.5
1972 7 23 26503 53 99 50 74.5 42.5 2317 42.5
1972 7 24 26504 54 84 55 69.5 37.5 2354.5 37.5
1972 7 25 26505 55 91 55 73 41 2395.5 41
1972 7 26 26506 56 90 56 73 41 2436.5 41
1972 7 27 26507 57 97 55 76 44 2480.5 44
1972 7 28 26508 58 99 55 77 45 2525.5 45
1972 7 29 26509 59 107 50 78.5 46.5 2572 46.5
1972 7 30 26510 60 106 54 80 48 2620 48
1972 7 31 26511 61 97 72 84.5 52.5 2672.5 52.5
1972 8 1 26512 62 95 55 75 43 2715.5 43
1972 8 2 26513 63 99 59 79 47 2762.5 47
1972 8 3 26514 64 100 62 81 49 2811.5 49
1972 8 4 26515 65 95 57 76 44 2855.5 44
1972 8 5 26516 66 100 69 84.5 52.5 2908 52.5
1972 8 6 26517 67 97 57 77 45 2953 45
1972 8 7 26518 68 102 52 77 45 2998 45
1972 8 8 26519 69 104 59 81.5 49.5 3047.5 49.5
1972 8 9 26520 70 98 67 82.5 50.5 3098 50.5
1972 8 10 26521 71 104 59 81.5 49.5 3147.5 49.5
1972 8 11 26522 72 105 57 81 49 3196.5 49
1972 8 12 26523 73 103 74 88.5 56.5 3253 56.5
1972 8 13 26524 74 99 70 84.5 52.5 3305.5 52.5
1972 8 14 26525 75 98 66 82 50 3355.5 50
1972 8 15 26526 76 93 63 78 46 3401.5 46
1972 8 16 26527 77 95 56 75.5 43.5 3445 43.5
1972 8 17 26528 78 98 58 78 46 3491 46
1972 8 18 26529 79 89 60 74.5 42.5 3533.5 42.5
1972 8 19 26530 80 80 54 67 35 3568.5 35
1972 8 20 26531 81 80 49 64.5 32.5 3601 32.5
1972 8 21 26532 82 90 49 69.5 37.5 3638.5 37.5
1972 8 22 26533 83 94 54 74 42 3680.5 42
1972 8 23 26534 84 90 48 69 37 3717.5 37
1972 8 24 26535 85 83 47 65 33 3750.5 33
1972 8 25 26536 86 81 58 69.5 37.5 3788 37.5
1972 8 26 26537 87 85 56 70.5 38.5 3826.5 38.5
1972 8 27 26538 88 81 57 69 37 3863.5 37
1972 8 28 26539 89 81 54 67.5 35.5 3899 35.5
1972 8 29 26540 90 83 54 68.5 36.5 3935.5 36.5
1972 8 30 26541 91 88 52 70 38 3973.5 38
1972 8 31 26542 92 87 62 74.5 42.5 4016 42.5
1972 9 1 26543 93 87 52 69.5 37.5 4053.5 37.5
1972 9 2 26544 94 80 50 65 33 4086.5 33
1972 9 3 26545 95 89 52 70.5 38.5 4125 38.5
1972 9 4 26546 96 90 50 70 38 4163 38
1972 9 5 26547 97 92 58 75 43 4206 43
1972 9 6 26548 98 72 58 65 33 4239 33
1972 9 7 26549 99 79 43 61 29 4268 29
1972 9 8 26550 100 87 48 67.5 35.5 4303.5 35.5
1972 9 9 26551 101 90 53 71.5 39.5 4343 39.5
1972 9 10 26552 102 91 53 72 40 4383 40
1972 9 11 26553 103 90 47 68.5 36.5 4419.5 36.5
1972 9 12 26554 104 85 58 71.5 39.5 4459 39.5
1972 9 13 26555 105 85 40 62.5 30.5 4489.5 30.5
1972 9 14 26556 106 89 42 65.5 33.5 4523 33.5
1972 9 15 26557 107 91 42 66.5 34.5 4557.5 34.5
1972 9 16 26558 108 90 42 66 34 4591.5 34
1972 9 17 26559 109 92 43 67.5 35.5 4627 35.5
1972 9 18 26560 110 84 56 70 38 4665 38
1972 9 19 26561 111 68 48 58 26 4691 26
1972 9 20 26562 112 71 40 55.5 23.5 4714.5 23.5
1972 9 21 26563 113 75 40 57.5 25.5 4740 25.5
1972 9 22 26564 114 85 40 62.5 30.5 4770.5 30.5
1972 9 23 26565 115 87 50 68.5 36.5 4807 36.5
1972 9 24 26566 116 77 60 68.5 36.5 4843.5 36.5
1972 9 25 26567 117 78 51 64.5 32.5 4876 32.5
1972 9 26 26568 118 83 46 64.5 32.5 4908.5 32.5
1972 9 27 26569 119 83 61 72 40 4948.5 40
1972 9 28 26570 120 80 50 65 33 4981.5 33
1972 9 29 26571 121 80 45 62.5 30.5 5012 30.5
1972 9 30 26572 122 73 35 54 22 5034 22
1972 10 1 26573 123 78 34 56 24 5058 24
1972 10 2 26574 124 85 34 59.5 27.5 5085.5 27.5
1972 10 3 26575 125 84 38 61 29 5114.5 29
1972 10 4 26576 126 71 47 59 27 5141.5 27
1972 10 5 26577 127 62 55 58.5 26.5 5168 26.5
1972 10 6 26578 128 61 49 55 23 5191 23
1972 10 7 26579 129 68 53 60.5 28.5 5219.5 28.5
1972 10 8 26580 130 77 50 63.5 31.5 5251 31.5
1972 10 9 26581 131 67 49 58 26 5277 26
1972 10 10 26582 132 73 53 63 31 5308 31
1972 10 11 26583 133 80 42 61 29 5337 29
1972 10 12 26584 134 76 47 61.5 29.5 5366.5 29.5
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1972 10 13 26585 135 83 49 66 34 5400.5 34
1972 10 14 26586 136 85 49 67 35 5435.5 35
1972 10 15 26587 137 59 51 55 23 5458.5 23
1972 10 16 26588 138 70 51 60.5 28.5 5487 28.5
1972 10 17 26589 139 66 53 59.5 27.5 5514.5 27.5
1972 10 18 26590 140 57 50 53.5 21.5 5536 21.5
1972 10 19 26591 141 57 53 55 23 5559 23
1972 10 20 26592 142 61 42 51.5 19.5 5578.5 19.5
1972 10 21 26593 143 60 38 49 17 5595.5 17
1972 10 22 26594 144 65 36 50.5 18.5 5614 18.5
1972 10 23 26595 145 66 36 51 19 5633 19
1972 10 24 26596 146 55 36 45.5 13.5 5646.5 13.5
1972 10 25 26597 147 61 39 50 18 5664.5 18
1972 10 26 26598 148 59 37 48 16 5680.5 16
1972 10 27 26599 149 55 42 48.5 16.5 5697 16.5
1972 10 28 26600 150 60 40 50 18 5715 18
1972 10 29 26601 151 53 32 42.5 10.5 5725.5 10.5
1972 10 30 26602 152 38 27 32.5 0.5 5726 0.5
1972 10 31 26603 153 46 21 33.5 1.5 5727.5 1.5
1972 11 1 26604 154 52 22 37 5 5732.5 5
1972 11 2 26605 155 55 29 42 10 5742.5 10
1972 11 3 26606 156 60 26 43 11 5753.5 11
1972 11 4 26607 157 53 30 41.5 9.5 5763 9.5
1972 11 5 26608 158 58 39 48.5 16.5 5779.5 16.5
1972 11 6 26609 159 53 27 40 8 5787.5 8
1972 11 7 26610 160 47 28 37.5 5.5 5793 5.5
1972 11 8 26611 161 52 32 42 10 5803 10
1972 11 9 26612 162 56 27 41.5 9.5 5812.5 9.5
1972 11 10 26613 163 51 27 39 7 5819.5 7
1972 11 11 26614 164 48 33 40.5 8.5 5828 8.5
1972 11 12 26615 165 42 33 37.5 5.5 5833.5 5.5
1972 11 13 26616 166 43 28 35.5 3.5 5837 3.5
1972 11 14 26617 167 47 30 38.5 6.5 5843.5 6.5
1972 11 15 26618 168 54 30 42 10 5853.5 10
1972 11 16 26619 169 51 32 41.5 9.5 5863 9.5
1972 11 17 26620 170 45 35 40 8 5871 8
1972 11 18 26621 171 53 29 41 9 5880 9
1972 11 19 26622 172 48 26 37 5 5885 5
1972 11 20 26623 173 40 32 36 4 5889 4
1972 11 21 26624 174 44 28 36 4 5893 4
1972 11 22 26625 175 41 22 31.5 -0.5 5892.5 -0.5
1972 11 23 26626 176 40 22 31 -1 5891.5 -1
1972 11 24 26627 177 42 19 30.5 -1.5 5890 -1.5
1972 11 25 26628 178 41 20 30.5 -1.5 5888.5 -1.5
1972 11 26 26629 179 52 23 37.5 5.5 5894 5.5
1972 11 27 26630 180 42 23 32.5 0.5 5894.5 0.5
1972 11 28 26631 181 40 17 28.5 -3.5 5891 -3.5
1972 11 29 26632 182 46 16 31 -1 5890 -1
1972 11 30 26633 183 42 17 29.5 -2.5 5887.5 -2.5
1972 12 1 26634 184 44 15 29.5 -2.5 5885 -2.5
1972 12 2 26635 185 45 15 30 -2 5883 -2
1972 12 3 26636 186 49 18 33.5 1.5 5884.5 1.5
1972 12 4 26637 187 53 29 41 9 5893.5 9
1972 12 5 26638 188 30 18 24 -8 5885.5 -8
1972 12 6 26639 189 39 13 26 -6 5879.5 -6
1972 12 7 26640 190 46 35 40.5 8.5 5888 8.5
1972 12 8 26641 191 43 33 38 6 5894 6
1972 12 9 26642 192 33 9 21 -11 5883 -11
1972 12 10 26643 193 26 2 14 -18 5865 -18
1972 12 11 26644 194 30 10 20 -12 5853 -12
1972 12 12 26645 195 30 5 17.5 -14.5 5838.5 -14.5
1972 12 13 26646 196 35 10 22.5 -9.5 5829 -9.5
1972 12 14 26647 197 30 3 16.5 -15.5 5813.5 -15.5
1972 12 15 26648 198 30 2 16 -16 5797.5 -16
1972 12 16 26649 199 31 8 19.5 -12.5 5785 -12.5
1972 12 17 26650 200 30 7 18.5 -13.5 5771.5 -13.5
1972 12 18 26651 201 37 17 27 -5 5766.5 -5
1972 12 19 26652 202 31 14 22.5 -9.5 5757 -9.5
1972 12 20 26653 203 40 13 26.5 -5.5 5751.5 -5.5
1972 12 21 26654 204 36 13 24.5 -7.5 5744 -7.5
1972 12 22 26655 205 30 18 24 -8 5736 -8
1972 12 23 26656 206 32 15 23.5 -8.5 5727.5 -8.5
1972 12 24 26657 207 35 20 27.5 -4.5 5723 -4.5
1972 12 25 26658 208 43 17 30 -2 5721 -2
1972 12 26 26659 209 37 12 24.5 -7.5 5713.5 -7.5
1972 12 27 26660 210 37 10 23.5 -8.5 5705 -8.5
1972 12 28 26661 211 38 22 30 -2 5703 -2
1972 12 29 26662 212 39 25 32 0 5703 0
1972 12 30 26663 213 35 -1 17 -15 5688 -15
1972 12 31 26664 214 28 0 14 -18 5670 -18
1973 1 1 26665 215 31 -7 12 -20 5650 -20
1973 1 2 26666 216 25 -9 8 -24 5626 -24
1973 1 3 26667 217 24 -5 9.5 -22.5 5603.5 -22.5
1973 1 4 26668 218 34 9 21.5 -10.5 5593 -10.5
1973 1 5 26669 219 25 -11 7 -25 5568 -25
1973 1 6 26670 220 26 -8 9 -23 5545 -23
1973 1 7 26671 221 18 -14 2 -30 5515 -30
1973 1 8 26672 222 21 -18 1.5 -30.5 5484.5 -30.5
1973 1 9 26673 223 28 6 17 -15 5469.5 -15
1973 1 10 26674 224 35 -5 15 -17 5452.5 -17
1973 1 11 26675 225 30 -7 11.5 -20.5 5432 -20.5
1973 1 12 26676 226 30 0 15 -17 5415 -17
1973 1 13 26677 227 30 5 17.5 -14.5 5400.5 -14.5
1973 1 14 26678 228 30 -1 14.5 -17.5 5383 -17.5
1973 1 15 26679 229 25 -6 9.5 -22.5 5360.5 -22.5
1973 1 16 26680 230 27 14 20.5 -11.5 5349 -11.5
1973 1 17 26681 231 35 4 19.5 -12.5 5336.5 -12.5
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1973 1 18 26682 232 30 -1 14.5 -17.5 5319 -17.5
1973 1 19 26683 233 41 9 25 -7 5312 -7
1973 1 20 26684 234 40 1 20.5 -11.5 5300.5 -11.5
1973 1 21 26685 235 27 -6 10.5 -21.5 5279 -21.5
1973 1 22 26686 236 42 0 21 -11 5268 -11
1973 1 23 26687 237 29 -10 9.5 -22.5 5245.5 -22.5
1973 1 24 26688 238 30 -5 12.5 -19.5 5226 -19.5
1973 1 25 26689 239 28 -6 11 -21 5205 -21
1973 1 26 26690 240 27 -3 12 -20 5185 -20
1973 1 27 26691 241 43 -3 20 -12 5173 -12
1973 1 28 26692 242 30 -7 11.5 -20.5 5152.5 -20.5
1973 1 29 26693 243 25 -6 9.5 -22.5 5130 -22.5
1973 1 30 26694 244 25 -11 7 -25 5105 -25
1973 1 31 26695 245 36 0 18 -14 5091 -14
1973 2 1 26696 246 36 -14 11 -21 5070 -21
1973 2 2 26697 247 36 -6 15 -17 5053 -17
1973 2 3 26698 248 33 0 16.5 -15.5 5037.5 -15.5
1973 2 4 26699 249 39 9 24 -8 5029.5 -8
1973 2 5 26700 250 34 0 17 -15 5014.5 -15
1973 2 6 26701 251 37 20 28.5 -3.5 5011 -3.5
1973 2 7 26702 252 40 24 32 0 5011 0
1973 2 8 26703 253 43 22 32.5 0.5 5011.5 0.5
1973 2 9 26704 254 36 12 24 -8 5003.5 -8
1973 2 10 26705 255 42 21 31.5 -0.5 5003 -0.5
1973 2 11 26706 256 44 24 34 2 5005 2
1973 2 12 26707 257 53 30 41.5 9.5 5014.5 9.5
1973 2 13 26708 258 42 24 33 1 5015.5 1
1973 2 14 26709 259 42 23 32.5 0.5 5016 0.5
1973 2 15 26710 260 40 26 33 1 5017 1
1973 2 16 26711 261 38 21 29.5 -2.5 5014.5 -2.5
1973 2 17 26712 262 42 19 30.5 -1.5 5013 -1.5
1973 2 18 26713 263 44 22 33 1 5014 1
1973 2 19 26714 264 41 19 30 -2 5012 -2
1973 2 20 26715 265 37 17 27 -5 5007 -5
1973 2 21 26716 266 38 17 27.5 -4.5 5002.5 -4.5
1973 2 22 26717 267 46 29 37.5 5.5 5008 5.5
1973 2 23 26718 268 43 32 37.5 5.5 5013.5 5.5
1973 2 24 26719 269 50 29 39.5 7.5 5021 7.5
1973 2 25 26720 270 46 24 35 3 5024 3
1973 2 26 26721 271 53 28 40.5 8.5 5032.5 8.5
1973 2 27 26722 272 56 32 44 12 5044.5 12
1973 2 28 26723 273 ###M ###M #####M 0 5044.5 missing
1973 3 1 26724 274 61 29 45 13 5057.5 13
1973 3 2 26725 275 54 32 43 11 5068.5 11
1973 3 3 26726 276 55 31 43 11 5079.5 11
1973 3 4 26727 277 45 30 37.5 5.5 5085 5.5
1973 3 5 26728 278 45 27 36 4 5089 4
1973 3 6 26729 279 49 24 36.5 4.5 5093.5 4.5
1973 3 7 26730 280 46 32 39 7 5100.5 7
1973 3 8 26731 281 45 32 38.5 6.5 5107 6.5
1973 3 9 26732 282 54 34 44 12 5119 12
1973 3 10 26733 283 57 24 40.5 8.5 5127.5 8.5
1973 3 11 26734 284 57 29 43 11 5138.5 11
1973 3 12 26735 285 51 36 43.5 11.5 5150 11.5
1973 3 13 26736 286 51 32 41.5 9.5 5159.5 9.5
1973 3 14 26737 287 42 27 34.5 2.5 5162 2.5
1973 3 15 26738 288 53 25 39 7 5169 7
1973 3 16 26739 289 57 22 39.5 7.5 5176.5 7.5
1973 3 17 26740 290 65 26 45.5 13.5 5190 13.5
1973 3 18 26741 291 57 40 48.5 16.5 5206.5 16.5
1973 3 19 26742 292 60 26 43 11 5217.5 11
1973 3 20 26743 293 67 28 47.5 15.5 5233 15.5
1973 3 21 26744 294 46 35 40.5 8.5 5241.5 8.5
1973 3 22 26745 295 50 32 41 9 5250.5 9
1973 3 23 26746 296 56 25 40.5 8.5 5259 8.5
1973 3 24 26747 297 53 26 39.5 7.5 5266.5 7.5
1973 3 25 26748 298 58 23 40.5 8.5 5275 8.5
1973 3 26 26749 299 60 22 41 9 5284 9
1973 3 27 26750 300 63 27 45 13 5297 13
1973 3 28 26751 301 56 36 46 14 5311 14
1973 3 29 26752 302 45 34 39.5 7.5 5318.5 7.5
1973 3 30 26753 303 55 32 43.5 11.5 5330 11.5
1973 3 31 26754 304 58 27 42.5 10.5 5340.5 10.5
1973 4 1 26755 305 60 29 44.5 12.5 5353 12.5
1973 4 2 26756 306 53 33 43 11 5364 11
1973 4 3 26757 307 52 32 42 10 5374 10
1973 4 4 26758 308 53 25 39 7 5381 7
1973 4 5 26759 309 62 22 42 10 5391 10
1973 4 6 26760 310 73 30 51.5 19.5 5410.5 19.5
1973 4 7 26761 311 46 32 39 7 5417.5 7
1973 4 8 26762 312 55 17 36 4 5421.5 4
1973 4 9 26763 313 64 23 43.5 11.5 5433 11.5
1973 4 10 26764 314 68 35 51.5 19.5 5452.5 19.5
1973 4 11 26765 315 62 40 51 19 5471.5 19
1973 4 12 26766 316 71 30 50.5 18.5 5490 18.5
1973 4 13 26767 317 77 40 58.5 26.5 5516.5 26.5
1973 4 14 26768 318 70 40 55 23 5539.5 23
1973 4 15 26769 319 63 40 51.5 19.5 5559 19.5
1973 4 16 26770 320 72 29 50.5 18.5 5577.5 18.5
1973 4 17 26771 321 65 40 52.5 20.5 5598 20.5
1973 4 18 26772 322 59 39 49 17 5615 17
1973 4 19 26773 323 55 34 44.5 12.5 5627.5 12.5
1973 4 20 26774 324 57 34 45.5 13.5 5641 13.5
1973 4 21 26775 325 62 38 50 18 5659 18
1973 4 22 26776 326 67 30 48.5 16.5 5675.5 16.5
1973 4 23 26777 327 75 34 54.5 22.5 5698 22.5
1973 4 24 26778 328 66 41 53.5 21.5 5719.5 21.5
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1973 4 25 26779 329 70 32 51 19 5738.5 19
1973 4 26 26780 330 70 32 51 19 5757.5 19
1973 4 27 26781 331 80 31 55.5 23.5 5781 23.5
1973 4 28 26782 332 82 41 61.5 29.5 5810.5 29.5
1973 4 29 26783 333 80 38 59 27 5837.5 27
1973 4 30 26784 334 68 44 56 24 5861.5 24
1973 5 1 26785 335 63 43 53 21 5882.5 21
1973 5 2 26786 336 64 32 48 16 5898.5 16
1973 5 3 26787 337 79 31 55 23 5921.5 23
1973 5 4 26788 338 80 42 61 29 5950.5 29
1973 5 5 26789 339 70 46 58 26 5976.5 26
1973 5 6 26790 340 72 43 57.5 25.5 6002 25.5
1973 5 7 26791 341 71 42 56.5 24.5 6026.5 24.5
1973 5 8 26792 342 82 40 61 29 6055.5 29
1973 5 9 26793 343 85 43 64 32 6087.5 32
1973 5 10 26794 344 90 45 67.5 35.5 6123 35.5
1973 5 11 26795 345 90 46 68 36 6159 36
1973 5 12 26796 346 90 45 67.5 35.5 6194.5 35.5
1973 5 13 26797 347 87 53 70 38 6232.5 38
1973 5 14 26798 348 80 44 62 30 6262.5 30
1973 5 15 26799 349 82 55 68.5 36.5 6299 36.5
1973 5 16 26800 350 87 45 66 34 6333 34
1973 5 17 26801 351 93 44 68.5 36.5 6369.5 36.5
1973 5 18 26802 352 92 49 70.5 38.5 6408 38.5
1973 5 19 26803 353 93 55 74 42 6450 42
1973 5 20 26804 354 89 51 70 38 6488 38
1973 5 21 26805 355 ###M ###M #####M 0 6488 missing
1973 5 22 26806 356 81 51 66 34 6522 34
1973 5 23 26807 357 85 43 64 32 6554 32
1973 5 24 26808 358 92 45 68.5 36.5 6590.5 36.5
1973 5 25 26809 359 72 52 62 30 6620.5 30
1973 5 26 26810 360 69 45 57 25 6645.5 25
1973 5 27 26811 361 72 32 52 20 6665.5 20
1973 5 28 26812 362 82 37 59.5 27.5 6693 27.5
1973 5 29 26813 363 88 40 64 32 6725 32 1973
1973 5 30 26814 364 80 51 65.5 33.5 6758.5 33.5 Avg (n ) % values
1973 5 31 26815 365 90 43 66.5 34.5 6793 34.5 50.7 363 99.5
1973 6 1 26816 1 77 58 67.5 35.5 35.5 35.5
1973 6 2 26817 2 75 43 59 27 62.5 27
1973 6 3 26818 3 72 53 62.5 30.5 93 30.5
1973 6 4 26819 4 75 44 59.5 27.5 120.5 27.5
1973 6 5 26820 5 81 39 60 28 148.5 28
1973 6 6 26821 6 90 42 66 34 182.5 34
1973 6 7 26822 7 98 46 72 40 222.5 40
1973 6 8 26823 8 99 49 74 42 264.5 42
1973 6 9 26824 9 105 50 77.5 45.5 310 45.5
1973 6 10 26825 10 103 57 80 48 358 48
1973 6 11 26826 11 98 57 77.5 45.5 403.5 45.5
1973 6 12 26827 12 95 52 73.5 41.5 445 41.5
1973 6 13 26828 13 90 53 71.5 39.5 484.5 39.5
1973 6 14 26829 14 77 61 69 37 521.5 37
1973 6 15 26830 15 70 50 60 28 549.5 28
1973 6 16 26831 16 82 40 61 29 578.5 29
1973 6 17 26832 17 90 48 69 37 615.5 37
1973 6 18 26833 18 72 40 56 24 639.5 24
1973 6 19 26834 19 84 35 59.5 27.5 667 27.5
1973 6 20 26835 20 75 33 54 22 689 22
1973 6 21 26836 21 91 42 66.5 34.5 723.5 34.5
1973 6 22 26837 22 97 46 71.5 39.5 763 39.5
1973 6 23 26838 23 101 50 75.5 43.5 806.5 43.5
1973 6 24 26839 24 100 53 76.5 44.5 851 44.5
1973 6 25 26840 25 101 52 76.5 44.5 895.5 44.5
1973 6 26 26841 26 103 53 78 46 941.5 46
1973 6 27 26842 27 104 60 82 50 991.5 50
1973 6 28 26843 28 95 66 80.5 48.5 1040 48.5
1973 6 29 26844 29 105 54 79.5 47.5 1087.5 47.5
1973 6 30 26845 30 104 55 79.5 47.5 1135 47.5
1973 7 1 26846 31 100 59 79.5 47.5 1182.5 47.5
1973 7 2 26847 32 103 50 76.5 44.5 1227 44.5
1973 7 3 26848 33 106 56 81 49 1276 49
1973 7 4 26849 34 104 56 80 48 1324 48
1973 7 5 26850 35 107 50 78.5 46.5 1370.5 46.5
1973 7 6 26851 36 110 54 82 50 1420.5 50
1973 7 7 26852 37 102 56 79 47 1467.5 47
1973 7 8 26853 38 93 75 84 52 1519.5 52
1973 7 9 26854 39 102 56 79 47 1566.5 47
1973 7 10 26855 40 102 57 79.5 47.5 1614 47.5
1973 7 11 26856 41 100 76 88 56 1670 56
1973 7 12 26857 42 93 68 80.5 48.5 1718.5 48.5
1973 7 13 26858 43 94 68 81 49 1767.5 49
1973 7 14 26859 44 93 63 78 46 1813.5 46
1973 7 15 26860 45 93 53 73 41 1854.5 41
1973 7 16 26861 46 97 56 76.5 44.5 1899 44.5
1973 7 17 26862 47 95 62 78.5 46.5 1945.5 46.5
1973 7 18 26863 48 86 60 73 41 1986.5 41
1973 7 19 26864 49 85 60 72.5 40.5 2027 40.5
1973 7 20 26865 50 93 50 71.5 39.5 2066.5 39.5
1973 7 21 26866 51 90 49 69.5 37.5 2104 37.5
1973 7 22 26867 52 92 53 72.5 40.5 2144.5 40.5
1973 7 23 26868 53 92 50 71 39 2183.5 39
1973 7 24 26869 54 95 53 74 42 2225.5 42
1973 7 25 26870 55 92 56 74 42 2267.5 42
1973 7 26 26871 56 97 52 74.5 42.5 2310 42.5
1973 7 27 26872 57 93 58 75.5 43.5 2353.5 43.5
1973 7 28 26873 58 98 54 76 44 2397.5 44
1973 7 29 26874 59 100 55 77.5 45.5 2443 45.5
1973 7 30 26875 60 98 58 78 46 2489 46
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1973 7 31 26876 61 99 52 75.5 43.5 2532.5 43.5
1973 8 1 26877 62 99 52 75.5 43.5 2576 43.5
1973 8 2 26878 63 103 52 77.5 45.5 2621.5 45.5
1973 8 3 26879 64 101 68 84.5 52.5 2674 52.5
1973 8 4 26880 65 93 64 78.5 46.5 2720.5 46.5
1973 8 5 26881 66 88 61 74.5 42.5 2763 42.5
1973 8 6 26882 67 88 60 74 42 2805 42
1973 8 7 26883 68 96 62 79 47 2852 47
1973 8 8 26884 69 98 55 76.5 44.5 2896.5 44.5
1973 8 9 26885 70 102 53 77.5 45.5 2942 45.5
1973 8 10 26886 71 102 56 79 47 2989 47
1973 8 11 26887 72 103 56 79.5 47.5 3036.5 47.5
1973 8 12 26888 73 100 54 77 45 3081.5 45
1973 8 13 26889 74 103 58 80.5 48.5 3130 48.5
1973 8 14 26890 75 101 62 81.5 49.5 3179.5 49.5
1973 8 15 26891 76 101 66 83.5 51.5 3231 51.5
1973 8 16 26892 77 100 63 81.5 49.5 3280.5 49.5
1973 8 17 26893 78 89 62 75.5 43.5 3324 43.5
1973 8 18 26894 79 96 59 77.5 45.5 3369.5 45.5
1973 8 19 26895 80 98 53 75.5 43.5 3413 43.5
1973 8 20 26896 81 99 66 82.5 50.5 3463.5 50.5
1973 8 21 26897 82 86 63 74.5 42.5 3506 42.5
1973 8 22 26898 83 90 54 72 40 3546 40
1973 8 23 26899 84 99 55 77 45 3591 45
1973 8 24 26900 85 98 74 86 54 3645 54
1973 8 25 26901 86 96 53 74.5 42.5 3687.5 42.5
1973 8 26 26902 87 99 53 76 44 3731.5 44
1973 8 27 26903 88 96 68 82 50 3781.5 50
1973 8 28 26904 89 90 43 66.5 34.5 3816 34.5
1973 8 29 26905 90 96 44 70 38 3854 38
1973 8 30 26906 91 88 54 71 39 3893 39
1973 8 31 26907 92 95 57 76 44 3937 44
1973 9 1 26908 93 90 56 73 41 3978 41
1973 9 2 26909 94 80 35 57.5 25.5 4003.5 25.5
1973 9 3 26910 95 84 39 61.5 29.5 4033 29.5
1973 9 4 26911 96 87 38 62.5 30.5 4063.5 30.5
1973 9 5 26912 97 93 39 66 34 4097.5 34
1973 9 6 26913 98 95 64 79.5 47.5 4145 47.5
1973 9 7 26914 99 98 46 72 40 4185 40
1973 9 8 26915 100 81 57 69 37 4222 37
1973 9 9 26916 101 85 63 74 42 4264 42
1973 9 10 26917 102 81 52 66.5 34.5 4298.5 34.5
1973 9 11 26918 103 72 49 60.5 28.5 4327 28.5
1973 9 12 26919 104 90 45 67.5 35.5 4362.5 35.5
1973 9 13 26920 105 92 45 68.5 36.5 4399 36.5
1973 9 14 26921 106 97 52 74.5 42.5 4441.5 42.5
1973 9 15 26922 107 90 45 67.5 35.5 4477 35.5
1973 9 16 26923 108 93 50 71.5 39.5 4516.5 39.5
1973 9 17 26924 109 91 40 65.5 33.5 4550 33.5
1973 9 18 26925 110 98 43 70.5 38.5 4588.5 38.5
1973 9 19 26926 111 93 43 68 36 4624.5 36
1973 9 20 26927 112 94 41 67.5 35.5 4660 35.5
1973 9 21 26928 113 90 41 65.5 33.5 4693.5 33.5
1973 9 22 26929 114 81 55 68 36 4729.5 36
1973 9 23 26930 115 79 54 66.5 34.5 4764 34.5
1973 9 24 26931 116 78 32 55 23 4787 23
1973 9 25 26932 117 67 46 56.5 24.5 4811.5 24.5
1973 9 26 26933 118 68 32 50 18 4829.5 18
1973 9 27 26934 119 75 30 52.5 20.5 4850 20.5
1973 9 28 26935 120 82 32 57 25 4875 25
1973 9 29 26936 121 83 38 60.5 28.5 4903.5 28.5
1973 9 30 26937 122 85 37 61 29 4932.5 29
1973 10 1 26938 123 90 35 62.5 30.5 4963 30.5
1973 10 2 26939 124 90 42 66 34 4997 34
1973 10 3 26940 125 80 46 63 31 5028 31
1973 10 4 26941 126 77 30 53.5 21.5 5049.5 21.5
1973 10 5 26942 127 85 32 58.5 26.5 5076 26.5
1973 10 6 26943 128 85 42 63.5 31.5 5107.5 31.5
1973 10 7 26944 129 82 63 72.5 40.5 5148 40.5
1973 10 8 26945 130 75 56 65.5 33.5 5181.5 33.5
1973 10 9 26946 131 56 45 50.5 18.5 5200 18.5
1973 10 10 26947 132 58 41 49.5 17.5 5217.5 17.5
1973 10 11 26948 133 61 32 46.5 14.5 5232 14.5
1973 10 12 26949 134 70 26 48 16 5248 16
1973 10 13 26950 135 72 29 50.5 18.5 5266.5 18.5
1973 10 14 26951 136 76 30 53 21 5287.5 21
1973 10 15 26952 137 80 30 55 23 5310.5 23
1973 10 16 26953 138 81 34 57.5 25.5 5336 25.5
1973 10 17 26954 139 80 30 55 23 5359 23
1973 10 18 26955 140 80 32 56 24 5383 24
1973 10 19 26956 141 80 30 55 23 5406 23
1973 10 20 26957 142 84 38 61 29 5435 29
1973 10 21 26958 143 82 32 57 25 5460 25
1973 10 22 26959 144 84 33 58.5 26.5 5486.5 26.5
1973 10 23 26960 145 83 51 67 35 5521.5 35
1973 10 24 26961 146 65 24 44.5 12.5 5534 12.5
1973 10 25 26962 147 64 25 44.5 12.5 5546.5 12.5
1973 10 26 26963 148 71 28 49.5 17.5 5564 17.5
1973 10 27 26964 149 69 21 45 13 5577 13
1973 10 28 26965 150 68 24 46 14 5591 14
1973 10 29 26966 151 54 26 40 8 5599 8
1973 10 30 26967 152 64 28 46 14 5613 14
1973 10 31 26968 153 75 35 55 23 5636 23
1973 11 1 26969 154 74 35 54.5 22.5 5658.5 22.5
1973 11 2 26970 155 64 24 44 12 5670.5 12
1973 11 3 26971 156 64 38 51 19 5689.5 19
1973 11 4 26972 157 55 20 37.5 5.5 5695 5.5
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1973 11 5 26973 158 63 25 44 12 5707 12
1973 11 6 26974 159 74 32 53 21 5728 21
1973 11 7 26975 160 73 28 50.5 18.5 5746.5 18.5
1973 11 8 26976 161 78 28 53 21 5767.5 21
1973 11 9 26977 162 70 25 47.5 15.5 5783 15.5
1973 11 10 26978 163 70 30 50 18 5801 18
1973 11 11 26979 164 66 27 46.5 14.5 5815.5 14.5
1973 11 12 26980 165 78 40 59 27 5842.5 27
1973 11 13 26981 166 72 40 56 24 5866.5 24
1973 11 14 26982 167 59 28 43.5 11.5 5878 11.5
1973 11 15 26983 168 54 19 36.5 4.5 5882.5 4.5
1973 11 16 26984 169 54 14 34 2 5884.5 2
1973 11 17 26985 170 63 20 41.5 9.5 5894 9.5
1973 11 18 26986 171 57 38 47.5 15.5 5909.5 15.5
1973 11 19 26987 172 52 35 43.5 11.5 5921 11.5
1973 11 20 26988 173 47 23 35 3 5924 3
1973 11 21 26989 174 47 21 34 2 5926 2
1973 11 22 26990 175 33 21 27 -5 5921 -5
1973 11 23 26991 176 36 24 30 -2 5919 -2
1973 11 24 26992 177 40 24 32 0 5919 0
1973 11 25 26993 178 37 13 25 -7 5912 -7
1973 11 26 26994 179 44 19 31.5 -0.5 5911.5 -0.5
1973 11 27 26995 180 44 16 30 -2 5909.5 -2
1973 11 28 26996 181 45 14 29.5 -2.5 5907 -2.5
1973 11 29 26997 182 38 13 25.5 -6.5 5900.5 -6.5
1973 11 30 26998 183 48 18 33 1 5901.5 1
1973 12 1 26999 184 54 16 35 3 5904.5 3
1973 12 2 27000 185 40 30 35 3 5907.5 3
1973 12 3 27001 186 43 21 32 0 5907.5 0
1973 12 4 27002 187 45 15 30 -2 5905.5 -2
1973 12 5 27003 188 40 17 28.5 -3.5 5902 -3.5
1973 12 6 27004 189 40 11 25.5 -6.5 5895.5 -6.5
1973 12 7 27005 190 42 11 26.5 -5.5 5890 -5.5
1973 12 8 27006 191 48 11 29.5 -2.5 5887.5 -2.5
1973 12 9 27007 192 48 11 29.5 -2.5 5885 -2.5
1973 12 10 27008 193 43 10 26.5 -5.5 5879.5 -5.5
1973 12 11 27009 194 44 11 27.5 -4.5 5875 -4.5
1973 12 12 27010 195 50 14 32 0 5875 0
1973 12 13 27011 196 42 24 33 1 5876 1
1973 12 14 27012 197 48 20 34 2 5878 2
1973 12 15 27013 198 46 10 28 -4 5874 -4
1973 12 16 27014 199 45 12 28.5 -3.5 5870.5 -3.5
1973 12 17 27015 200 43 13 28 -4 5866.5 -4
1973 12 18 27016 201 52 24 38 6 5872.5 6
1973 12 19 27017 202 41 15 28 -4 5868.5 -4
1973 12 20 27018 203 41 7 24 -8 5860.5 -8
1973 12 21 27019 204 36 5 20.5 -11.5 5849 -11.5
1973 12 22 27020 205 37 16 26.5 -5.5 5843.5 -5.5
1973 12 23 27021 206 48 12 30 -2 5841.5 -2
1973 12 24 27022 207 45 15 30 -2 5839.5 -2
1973 12 25 27023 208 46 16 31 -1 5838.5 -1
1973 12 26 27024 209 40 2 21 -11 5827.5 -11
1973 12 27 27025 210 40 12 26 -6 5821.5 -6
1973 12 28 27026 211 58 18 38 6 5827.5 6
1973 12 29 27027 212 55 20 37.5 5.5 5833 5.5
1973 12 30 27028 213 45 25 35 3 5836 3
1973 12 31 27029 214 29 15 22 -10 5826 -10
1974 1 1 27030 215 28 15 21.5 -10.5 5815.5 -10.5
1974 1 2 27031 216 19 -17 1 -31 5784.5 -31
1974 1 3 27032 217 14 -25 -5.5 -37.5 5747 -37.5
1974 1 4 27033 218 21 -20 0.5 -31.5 5715.5 -31.5
1974 1 5 27034 219 27 -5 11 -21 5694.5 -21
1974 1 6 27035 220 34 -7 13.5 -18.5 5676 -18.5
1974 1 7 27036 221 37 5 21 -11 5665 -11
1974 1 8 27037 222 43 20 31.5 -0.5 5664.5 -0.5
1974 1 9 27038 223 37 17 27 -5 5659.5 -5
1974 1 10 27039 224 32 3 17.5 -14.5 5645 -14.5
1974 1 11 27040 225 27 -10 8.5 -23.5 5621.5 -23.5
1974 1 12 27041 226 33 8 20.5 -11.5 5610 -11.5
1974 1 13 27042 227 39 13 26 -6 5604 -6
1974 1 14 27043 228 33 28 30.5 -1.5 5602.5 -1.5
1974 1 15 27044 229 37 27 32 0 5602.5 0
1974 1 16 27045 230 33 28 30.5 -1.5 5601 -1.5
1974 1 17 27046 231 38 13 25.5 -6.5 5594.5 -6.5
1974 1 18 27047 232 30 10 20 -12 5582.5 -12
1974 1 19 27048 233 32 15 23.5 -8.5 5574 -8.5
1974 1 20 27049 234 29 23 26 -6 5568 -6
1974 1 21 27050 235 42 6 24 -8 5560 -8
1974 1 22 27051 236 30 -12 9 -23 5537 -23
1974 1 23 27052 237 35 -3 16 -16 5521 -16
1974 1 24 27053 238 32 -9 11.5 -20.5 5500.5 -20.5
1974 1 25 27054 239 30 -10 10 -22 5478.5 -22
1974 1 26 27055 240 30 -5 12.5 -19.5 5459 -19.5
1974 1 27 27056 241 27 -2 12.5 -19.5 5439.5 -19.5
1974 1 28 27057 242 30 0 15 -17 5422.5 -17
1974 1 29 27058 243 32 -6 13 -19 5403.5 -19
1974 1 30 27059 244 35 18 26.5 -5.5 5398 -5.5
1974 1 31 27060 245 27 18 22.5 -9.5 5388.5 -9.5
1974 2 1 27061 246 38 7 22.5 -9.5 5379 -9.5
1974 2 2 27062 247 43 10 26.5 -5.5 5373.5 -5.5
1974 2 3 27063 248 42 0 21 -11 5362.5 -11
1974 2 4 27064 249 34 1 17.5 -14.5 5348 -14.5
1974 2 5 27065 250 38 8 23 -9 5339 -9
1974 2 6 27066 251 40 -2 19 -13 5326 -13
1974 2 7 27067 252 36 10 23 -9 5317 -9
1974 2 8 27068 253 30 -3 13.5 -18.5 5298.5 -18.5
1974 2 9 27069 254 33 -5 14 -18 5280.5 -18
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1974 2 10 27070 255 38 -6 16 -16 5264.5 -16
1974 2 11 27071 256 35 -3 16 -16 5248.5 -16
1974 2 12 27072 257 35 -3 16 -16 5232.5 -16
1974 2 13 27073 258 35 8 21.5 -10.5 5222 -10.5
1974 2 14 27074 259 40 0 20 -12 5210 -12
1974 2 15 27075 260 43 9 26 -6 5204 -6
1974 2 16 27076 261 41 8 24.5 -7.5 5196.5 -7.5
1974 2 17 27077 262 35 14 24.5 -7.5 5189 -7.5
1974 2 18 27078 263 44 6 25 -7 5182 -7
1974 2 19 27079 264 42 18 30 -2 5180 -2
1974 2 20 27080 265 40 28 34 2 5182 2
1974 2 21 27081 266 44 13 28.5 -3.5 5178.5 -3.5
1974 2 22 27082 267 42 18 30 -2 5176.5 -2
1974 2 23 27083 268 40 18 29 -3 5173.5 -3
1974 2 24 27084 269 35 6 20.5 -11.5 5162 -11.5
1974 2 25 27085 270 38 8 23 -9 5153 -9
1974 2 26 27086 271 40 10 25 -7 5146 -7
1974 2 27 27087 272 50 20 35 3 5149 3
1974 2 28 27088 273 50 20 35 3 5152 3
1974 3 1 27089 274 68 36 52 20 5172 20
1974 3 2 27090 275 65 37 51 19 5191 19
1974 3 3 27091 276 50 22 36 4 5195 4
1974 3 4 27092 277 48 20 34 2 5197 2
1974 3 5 27093 278 55 17 36 4 5201 4
1974 3 6 27094 279 68 24 46 14 5215 14
1974 3 7 27095 280 65 32 48.5 16.5 5231.5 16.5
1974 3 8 27096 281 63 41 52 20 5251.5 20
1974 3 9 27097 282 60 38 49 17 5268.5 17
1974 3 10 27098 283 63 32 47.5 15.5 5284 15.5
1974 3 11 27099 284 63 30 46.5 14.5 5298.5 14.5
1974 3 12 27100 285 68 28 48 16 5314.5 16
1974 3 13 27101 286 75 31 53 21 5335.5 21
1974 3 14 27102 287 70 33 51.5 19.5 5355 19.5
1974 3 15 27103 288 75 34 54.5 22.5 5377.5 22.5
1974 3 16 27104 289 79 34 56.5 24.5 5402 24.5
1974 3 17 27105 290 81 40 60.5 28.5 5430.5 28.5
1974 3 18 27106 291 70 50 60 28 5458.5 28
1974 3 19 27107 292 65 42 53.5 21.5 5480 21.5
1974 3 20 27108 293 59 32 45.5 13.5 5493.5 13.5
1974 3 21 27109 294 62 19 40.5 8.5 5502 8.5
1974 3 22 27110 295 67 22 44.5 12.5 5514.5 12.5
1974 3 23 27111 296 60 35 47.5 15.5 5530 15.5
1974 3 24 27112 297 67 24 45.5 13.5 5543.5 13.5
1974 3 25 27113 298 75 25 50 18 5561.5 18
1974 3 26 27114 299 70 47 58.5 26.5 5588 26.5
1974 3 27 27115 300 70 35 52.5 20.5 5608.5 20.5
1974 3 28 27116 301 67 42 54.5 22.5 5631 22.5
1974 3 29 27117 302 75 27 51 19 5650 19
1974 3 30 27118 303 75 41 58 26 5676 26
1974 3 31 27119 304 58 36 47 15 5691 15
1974 4 1 27120 305 62 21 41.5 9.5 5700.5 9.5
1974 4 2 27121 306 52 36 44 12 5712.5 12
1974 4 3 27122 307 54 34 44 12 5724.5 12
1974 4 4 27123 308 57 30 43.5 11.5 5736 11.5
1974 4 5 27124 309 65 22 43.5 11.5 5747.5 11.5
1974 4 6 27125 310 69 28 48.5 16.5 5764 16.5
1974 4 7 27126 311 62 32 47 15 5779 15
1974 4 8 27127 312 70 22 46 14 5793 14
1974 4 9 27128 313 75 36 55.5 23.5 5816.5 23.5
1974 4 10 27129 314 55 32 43.5 11.5 5828 11.5
1974 4 11 27130 315 62 38 50 18 5846 18
1974 4 12 27131 316 63 28 45.5 13.5 5859.5 13.5
1974 4 13 27132 317 57 32 44.5 12.5 5872 12.5
1974 4 14 27133 318 61 22 41.5 9.5 5881.5 9.5
1974 4 15 27134 319 67 25 46 14 5895.5 14
1974 4 16 27135 320 75 25 50 18 5913.5 18
1974 4 17 27136 321 76 32 54 22 5935.5 22
1974 4 18 27137 322 76 32 54 22 5957.5 22
1974 4 19 27138 323 63 35 49 17 5974.5 17
1974 4 20 27139 324 62 34 48 16 5990.5 16
1974 4 21 27140 325 68 34 51 19 6009.5 19
1974 4 22 27141 326 75 34 54.5 22.5 6032 22.5
1974 4 23 27142 327 84 42 63 31 6063 31
1974 4 24 27143 328 80 46 63 31 6094 31
1974 4 25 27144 329 85 49 67 35 6129 35
1974 4 26 27145 330 75 49 62 30 6159 30
1974 4 27 27146 331 67 34 50.5 18.5 6177.5 18.5
1974 4 28 27147 332 67 32 49.5 17.5 6195 17.5
1974 4 29 27148 333 68 40 54 22 6217 22
1974 4 30 27149 334 76 36 56 24 6241 24
1974 5 1 27150 335 86 36 61 29 6270 29
1974 5 2 27151 336 87 49 68 36 6306 36
1974 5 3 27152 337 84 36 60 28 6334 28
1974 5 4 27153 338 81 46 63.5 31.5 6365.5 31.5
1974 5 5 27154 339 86 42 64 32 6397.5 32
1974 5 6 27155 340 84 50 67 35 6432.5 35
1974 5 7 27156 341 89 45 67 35 6467.5 35
1974 5 8 27157 342 93 48 70.5 38.5 6506 38.5
1974 5 9 27158 343 93 49 71 39 6545 39
1974 5 10 27159 344 87 58 72.5 40.5 6585.5 40.5
1974 5 11 27160 345 91 42 66.5 34.5 6620 34.5
1974 5 12 27161 346 92 41 66.5 34.5 6654.5 34.5
1974 5 13 27162 347 75 57 66 34 6688.5 34
1974 5 14 27163 348 81 48 64.5 32.5 6721 32.5
1974 5 15 27164 349 93 68 80.5 48.5 6769.5 48.5
1974 5 16 27165 350 89 65 77 45 6814.5 45
1974 5 17 27166 351 81 63 72 40 6854.5 40
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1974 5 18 27167 352 85 56 70.5 38.5 6893 38.5
1974 5 19 27168 353 80 48 64 32 6925 32
1974 5 20 27169 354 67 42 54.5 22.5 6947.5 22.5
1974 5 21 27170 355 75 32 53.5 21.5 6969 21.5
1974 5 22 27171 356 85 40 62.5 30.5 6999.5 30.5
1974 5 23 27172 357 85 40 62.5 30.5 7030 30.5
1974 5 24 27173 358 90 52 71 39 7069 39
1974 5 25 27174 359 92 44 68 36 7105 36
1974 5 26 27175 360 94 49 71.5 39.5 7144.5 39.5
1974 5 27 27176 361 100 50 75 43 7187.5 43
1974 5 28 27177 362 98 58 78 46 7233.5 46
1974 5 29 27178 363 93 53 73 41 7274.5 41 1974
1974 5 30 27179 364 93 53 73 41 7315.5 41 Avg (n ) % values
1974 5 31 27180 365 93 45 69 37 7352.5 37 52.1 365 100.0
1974 6 1 27181 1 93 48 70.5 38.5 38.5 38.5
1974 6 2 27182 2 91 46 68.5 36.5 75 36.5
1974 6 3 27183 3 93 46 69.5 37.5 112.5 37.5
1974 6 4 27184 4 91 52 71.5 39.5 152 39.5
1974 6 5 27185 5 82 65 73.5 41.5 193.5 41.5
1974 6 6 27186 6 82 48 65 33 226.5 33
1974 6 7 27187 7 84 43 63.5 31.5 258 31.5
1974 6 8 27188 8 75 32 53.5 21.5 279.5 21.5
1974 6 9 27189 9 86 38 62 30 309.5 30
1974 6 10 27190 10 95 38 66.5 34.5 344 34.5
1974 6 11 27191 11 97 47 72 40 384 40
1974 6 12 27192 12 101 48 74.5 42.5 426.5 42.5
1974 6 13 27193 13 107 51 79 47 473.5 47
1974 6 14 27194 14 106 52 79 47 520.5 47
1974 6 15 27195 15 105 57 81 49 569.5 49
1974 6 16 27196 16 106 63 84.5 52.5 622 52.5
1974 6 17 27197 17 103 61 82 50 672 50
1974 6 18 27198 18 105 60 82.5 50.5 722.5 50.5
1974 6 19 27199 19 102 57 79.5 47.5 770 47.5
1974 6 20 27200 20 102 66 84 52 822 52
1974 6 21 27201 21 102 51 76.5 44.5 866.5 44.5
1974 6 22 27202 22 102 56 79 47 913.5 47
1974 6 23 27203 23 106 55 80.5 48.5 962 48.5
1974 6 24 27204 24 107 57 82 50 1012 50
1974 6 25 27205 25 107 58 82.5 50.5 1062.5 50.5
1974 6 26 27206 26 107 70 88.5 56.5 1119 56.5
1974 6 27 27207 27 105 55 80 48 1167 48
1974 6 28 27208 28 107 55 81 49 1216 49
1974 6 29 27209 29 106 55 80.5 48.5 1264.5 48.5
1974 6 30 27210 30 105 55 80 48 1312.5 48
1974 7 1 27211 31 100 55 77.5 45.5 1358 45.5
1974 7 2 27212 32 100 72 86 54 1412 54
1974 7 3 27213 33 100 61 80.5 48.5 1460.5 48.5
1974 7 4 27214 34 100 52 76 44 1504.5 44
1974 7 5 27215 35 104 52 78 46 1550.5 46
1974 7 6 27216 36 98 68 83 51 1601.5 51
1974 7 7 27217 37 97 66 81.5 49.5 1651 49.5
1974 7 8 27218 38 98 63 80.5 48.5 1699.5 48.5
1974 7 9 27219 39 98 62 80 48 1747.5 48
1974 7 10 27220 40 98 58 78 46 1793.5 46
1974 7 11 27221 41 96 64 80 48 1841.5 48
1974 7 12 27222 42 102 50 76 44 1885.5 44
1974 7 13 27223 43 102 56 79 47 1932.5 47
1974 7 14 27224 44 99 70 84.5 52.5 1985 52.5
1974 7 15 27225 45 90 68 79 47 2032 47
1974 7 16 27226 46 90 59 74.5 42.5 2074.5 42.5
1974 7 17 27227 47 90 67 78.5 46.5 2121 46.5
1974 7 18 27228 48 90 60 75 43 2164 43
1974 7 19 27229 49 94 62 78 46 2210 46
1974 7 20 27230 50 92 68 80 48 2258 48
1974 7 21 27231 51 92 63 77.5 45.5 2303.5 45.5
1974 7 22 27232 52 95 70 82.5 50.5 2354 50.5
1974 7 23 27233 53 95 60 77.5 45.5 2399.5 45.5
1974 7 24 27234 54 101 62 81.5 49.5 2449 49.5
1974 7 25 27235 55 100 68 84 52 2501 52
1974 7 26 27236 56 98 61 79.5 47.5 2548.5 47.5
1974 7 27 27237 57 104 56 80 48 2596.5 48
1974 7 28 27238 58 103 68 85.5 53.5 2650 53.5
1974 7 29 27239 59 100 57 78.5 46.5 2696.5 46.5
1974 7 30 27240 60 104 58 81 49 2745.5 49
1974 7 31 27241 61 92 62 77 45 2790.5 45
1974 8 1 27242 62 96 63 79.5 47.5 2838 47.5
1974 8 2 27243 63 92 62 77 45 2883 45
1974 8 3 27244 64 90 56 73 41 2924 41
1974 8 4 27245 65 97 57 77 45 2969 45
1974 8 5 27246 66 95 53 74 42 3011 42
1974 8 6 27247 67 100 56 78 46 3057 46
1974 8 7 27248 68 94 56 75 43 3100 43
1974 8 8 27249 69 94 67 80.5 48.5 3148.5 48.5
1974 8 9 27250 70 87 60 73.5 41.5 3190 41.5
1974 8 10 27251 71 93 48 70.5 38.5 3228.5 38.5
1974 8 11 27252 72 98 48 73 41 3269.5 41
1974 8 12 27253 73 101 52 76.5 44.5 3314 44.5
1974 8 13 27254 74 100 52 76 44 3358 44
1974 8 14 27255 75 98 56 77 45 3403 45
1974 8 15 27256 76 97 52 74.5 42.5 3445.5 42.5
1974 8 16 27257 77 101 54 77.5 45.5 3491 45.5
1974 8 17 27258 78 98 55 76.5 44.5 3535.5 44.5
1974 8 18 27259 79 105 52 78.5 46.5 3582 46.5
1974 8 19 27260 80 98 73 85.5 53.5 3635.5 53.5
1974 8 20 27261 81 88 56 72 40 3675.5 40
1974 8 21 27262 82 92 45 68.5 36.5 3712 36.5
1974 8 22 27263 83 95 40 67.5 35.5 3747.5 35.5
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1974 8 23 27264 84 98 43 70.5 38.5 3786 38.5
1974 8 24 27265 85 100 45 72.5 40.5 3826.5 40.5
1974 8 25 27266 86 101 49 75 43 3869.5 43
1974 8 26 27267 87 102 50 76 44 3913.5 44
1974 8 27 27268 88 100 55 77.5 45.5 3959 45.5
1974 8 28 27269 89 100 53 76.5 44.5 4003.5 44.5
1974 8 29 27270 90 102 55 78.5 46.5 4050 46.5
1974 8 30 27271 91 102 53 77.5 45.5 4095.5 45.5
1974 8 31 27272 92 105 53 79 47 4142.5 47
1974 9 1 27273 93 100 57 78.5 46.5 4189 46.5
1974 9 2 27274 94 95 52 73.5 41.5 4230.5 41.5
1974 9 3 27275 95 95 47 71 39 4269.5 39
1974 9 4 27276 96 98 47 72.5 40.5 4310 40.5
1974 9 5 27277 97 97 53 75 43 4353 43
1974 9 6 27278 98 97 43 70 38 4391 38
1974 9 7 27279 99 98 47 72.5 40.5 4431.5 40.5
1974 9 8 27280 100 103 53 78 46 4477.5 46
1974 9 9 27281 101 103 53 78 46 4523.5 46
1974 9 10 27282 102 101 53 77 45 4568.5 45
1974 9 11 27283 103 98 55 76.5 44.5 4613 44.5
1974 9 12 27284 104 75 37 56 24 4637 24
1974 9 13 27285 105 75 36 55.5 23.5 4660.5 23.5
1974 9 14 27286 106 73 44 58.5 26.5 4687 26.5
1974 9 15 27287 107 65 42 53.5 21.5 4708.5 21.5
1974 9 16 27288 108 77 42 59.5 27.5 4736 27.5
1974 9 17 27289 109 84 42 63 31 4767 31
1974 9 18 27290 110 83 42 62.5 30.5 4797.5 30.5
1974 9 19 27291 111 90 44 67 35 4832.5 35
1974 9 20 27292 112 90 45 67.5 35.5 4868 35.5
1974 9 21 27293 113 87 46 66.5 34.5 4902.5 34.5
1974 9 22 27294 114 88 46 67 35 4937.5 35
1974 9 23 27295 115 87 48 67.5 35.5 4973 35.5
1974 9 24 27296 116 90 43 66.5 34.5 5007.5 34.5
1974 9 25 27297 117 85 48 66.5 34.5 5042 34.5
1974 9 26 27298 118 90 39 64.5 32.5 5074.5 32.5
1974 9 27 27299 119 67 42 54.5 22.5 5097 22.5
1974 9 28 27300 120 77 29 53 21 5118 21
1974 9 29 27301 121 78 29 53.5 21.5 5139.5 21.5
1974 9 30 27302 122 85 28 56.5 24.5 5164 24.5
1974 10 1 27303 123 87 32 59.5 27.5 5191.5 27.5
1974 10 2 27304 124 88 33 60.5 28.5 5220 28.5
1974 10 3 27305 125 67 46 56.5 24.5 5244.5 24.5
1974 10 4 27306 126 75 40 57.5 25.5 5270 25.5
1974 10 5 27307 127 76 40 58 26 5296 26
1974 10 6 27308 128 73 35 54 22 5318 22
1974 10 7 27309 129 80 35 57.5 25.5 5343.5 25.5
1974 10 8 27310 130 81 37 59 27 5370.5 27
1974 10 9 27311 131 86 45 65.5 33.5 5404 33.5
1974 10 10 27312 132 80 45 62.5 30.5 5434.5 30.5
1974 10 11 27313 133 76 43 59.5 27.5 5462 27.5
1974 10 12 27314 134 70 46 58 26 5488 26
1974 10 13 27315 135 73 34 53.5 21.5 5509.5 21.5
1974 10 14 27316 136 75 33 54 22 5531.5 22
1974 10 15 27317 137 76 28 52 20 5551.5 20
1974 10 16 27318 138 77 30 53.5 21.5 5573 21.5
1974 10 17 27319 139 82 31 56.5 24.5 5597.5 24.5
1974 10 18 27320 140 82 33 57.5 25.5 5623 25.5
1974 10 19 27321 141 84 33 58.5 26.5 5649.5 26.5
1974 10 20 27322 142 85 33 59 27 5676.5 27
1974 10 21 27323 143 83 55 69 37 5713.5 37
1974 10 22 27324 144 67 52 59.5 27.5 5741 27.5
1974 10 23 27325 145 58 46 52 20 5761 20
1974 10 24 27326 146 66 45 55.5 23.5 5784.5 23.5
1974 10 25 27327 147 68 36 52 20 5804.5 20
1974 10 26 27328 148 66 36 51 19 5823.5 19
1974 10 27 27329 149 65 45 55 23 5846.5 23
1974 10 28 27330 150 63 45 54 22 5868.5 22
1974 10 29 27331 151 52 39 45.5 13.5 5882 13.5
1974 10 30 27332 152 56 28 42 10 5892 10
1974 10 31 27333 153 60 34 47 15 5907 15
1974 11 1 27334 154 56 37 46.5 14.5 5921.5 14.5
1974 11 2 27335 155 51 39 45 13 5934.5 13
1974 11 3 27336 156 47 35 41 9 5943.5 9
1974 11 4 27337 157 50 36 43 11 5954.5 11
1974 11 5 27338 158 56 30 43 11 5965.5 11
1974 11 6 27339 159 53 31 42 10 5975.5 10
1974 11 7 27340 160 55 25 40 8 5983.5 8
1974 11 8 27341 161 53 28 40.5 8.5 5992 8.5
1974 11 9 27342 162 56 35 45.5 13.5 6005.5 13.5
1974 11 10 27343 163 59 25 42 10 6015.5 10
1974 11 11 27344 164 55 26 40.5 8.5 6024 8.5
1974 11 12 27345 165 57 25 41 9 6033 9
1974 11 13 27346 166 61 26 43.5 11.5 6044.5 11.5
1974 11 14 27347 167 55 26 40.5 8.5 6053 8.5
1974 11 15 27348 168 63 30 46.5 14.5 6067.5 14.5
1974 11 16 27349 169 60 24 42 10 6077.5 10
1974 11 17 27350 170 56 24 40 8 6085.5 8
1974 11 18 27351 171 63 25 44 12 6097.5 12
1974 11 19 27352 172 63 25 44 12 6109.5 12
1974 11 20 27353 173 53 20 36.5 4.5 6114 4.5
1974 11 21 27354 174 56 20 38 6 6120 6
1974 11 22 27355 175 56 25 40.5 8.5 6128.5 8.5
1974 11 23 27356 176 56 26 41 9 6137.5 9
1974 11 24 27357 177 53 18 35.5 3.5 6141 3.5
1974 11 25 27358 178 52 18 35 3 6144 3
1974 11 26 27359 179 54 17 35.5 3.5 6147.5 3.5
1974 11 27 27360 180 48 14 31 -1 6146.5 -1
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1974 11 28 27361 181 48 24 36 4 6150.5 4
1974 11 29 27362 182 45 12 28.5 -3.5 6147 -3.5
1974 11 30 27363 183 45 9 27 -5 6142 -5
1974 12 1 27364 184 45 8 26.5 -5.5 6136.5 -5.5
1974 12 2 27365 185 47 15 31 -1 6135.5 -1
1974 12 3 27366 186 42 12 27 -5 6130.5 -5
1974 12 4 27367 187 40 19 29.5 -2.5 6128 -2.5
1974 12 5 27368 188 53 28 40.5 8.5 6136.5 8.5
1974 12 6 27369 189 53 17 35 3 6139.5 3
1974 12 7 27370 190 35 20 27.5 -4.5 6135 -4.5
1974 12 8 27371 191 45 14 29.5 -2.5 6132.5 -2.5
1974 12 9 27372 192 44 7 25.5 -6.5 6126 -6.5
1974 12 10 27373 193 40 5 22.5 -9.5 6116.5 -9.5
1974 12 11 27374 194 45 8 26.5 -5.5 6111 -5.5
1974 12 12 27375 195 48 10 29 -3 6108 -3
1974 12 13 27376 196 40 19 29.5 -2.5 6105.5 -2.5
1974 12 14 27377 197 43 21 32 0 6105.5 0
1974 12 15 27378 198 39 15 27 -5 6100.5 -5
1974 12 16 27379 199 50 13 31.5 -0.5 6100 -0.5
1974 12 17 27380 200 45 12 28.5 -3.5 6096.5 -3.5
1974 12 18 27381 201 45 8 26.5 -5.5 6091 -5.5
1974 12 19 27382 202 50 15 32.5 0.5 6091.5 0.5
1974 12 20 27383 203 54 17 35.5 3.5 6095 3.5
1974 12 21 27384 204 53 18 35.5 3.5 6098.5 3.5
1974 12 22 27385 205 50 25 37.5 5.5 6104 5.5
1974 12 23 27386 206 32 13 22.5 -9.5 6094.5 -9.5
1974 12 24 27387 207 32 0 16 -16 6078.5 -16
1974 12 25 27388 208 32 -3 14.5 -17.5 6061 -17.5
1974 12 26 27389 209 34 7 20.5 -11.5 6049.5 -11.5
1974 12 27 27390 210 30 6 18 -14 6035.5 -14
1974 12 28 27391 211 40 18 29 -3 6032.5 -3
1974 12 29 27392 212 40 22 31 -1 6031.5 -1
1974 12 30 27393 213 34 20 27 -5 6026.5 -5
1974 12 31 27394 214 36 6 21 -11 6015.5 -11
1975 1 1 27395 215 32 -3 14.5 -17.5 5998 -17.5
1975 1 2 27396 216 30 -3 13.5 -18.5 5979.5 -18.5
1975 1 3 27397 217 32 -6 13 -19 5960.5 -19
1975 1 4 27398 218 25 -3 11 -21 5939.5 -21
1975 1 5 27399 219 32 -4 14 -18 5921.5 -18
1975 1 6 27400 220 28 3 15.5 -16.5 5905 -16.5
1975 1 7 27401 221 36 3 19.5 -12.5 5892.5 -12.5
1975 1 8 27402 222 46 11 28.5 -3.5 5889 -3.5
1975 1 9 27403 223 39 18 28.5 -3.5 5885.5 -3.5
1975 1 10 27404 224 35 10 22.5 -9.5 5876 -9.5
1975 1 11 27405 225 34 13 23.5 -8.5 5867.5 -8.5
1975 1 12 27406 226 24 0 12 -20 5847.5 -20
1975 1 13 27407 227 28 0 14 -18 5829.5 -18
1975 1 14 27408 228 32 0 16 -16 5813.5 -16
1975 1 15 27409 229 34 -2 16 -16 5797.5 -16
1975 1 16 27410 230 34 8 21 -11 5786.5 -11
1975 1 17 27411 231 38 6 22 -10 5776.5 -10
1975 1 18 27412 232 42 8 25 -7 5769.5 -7
1975 1 19 27413 233 45 8 26.5 -5.5 5764 -5.5
1975 1 20 27414 234 40 8 24 -8 5756 -8
1975 1 21 27415 235 42 12 27 -5 5751 -5
1975 1 22 27416 236 38 4 21 -11 5740 -11
1975 1 23 27417 237 43 8 25.5 -6.5 5733.5 -6.5
1975 1 24 27418 238 53 12 32.5 0.5 5734 0.5
1975 1 25 27419 239 62 16 39 7 5741 7
1975 1 26 27420 240 69 17 43 11 5752 11
1975 1 27 27421 241 54 18 36 4 5756 4
1975 1 28 27422 242 42 18 30 -2 5754 -2
1975 1 29 27423 243 38 13 25.5 -6.5 5747.5 -6.5
1975 1 30 27424 244 33 18 25.5 -6.5 5741 -6.5
1975 1 31 27425 245 45 18 31.5 -0.5 5740.5 -0.5
1975 2 1 27426 246 48 27 37.5 5.5 5746 5.5
1975 2 2 27427 247 45 15 30 -2 5744 -2
1975 2 3 27428 248 43 20 31.5 -0.5 5743.5 -0.5
1975 2 4 27429 249 50 22 36 4 5747.5 4
1975 2 5 27430 250 42 24 33 1 5748.5 1
1975 2 6 27431 251 43 13 28 -4 5744.5 -4
1975 2 7 27432 252 45 21 33 1 5745.5 1
1975 2 8 27433 253 55 17 36 4 5749.5 4
1975 2 9 27434 254 57 23 40 8 5757.5 8
1975 2 10 27435 255 56 35 45.5 13.5 5771 13.5
1975 2 11 27436 256 53 18 35.5 3.5 5774.5 3.5
1975 2 12 27437 257 52 16 34 2 5776.5 2
1975 2 13 27438 258 45 17 31 -1 5775.5 -1
1975 2 14 27439 259 45 34 39.5 7.5 5783 7.5
1975 2 15 27440 260 52 34 43 11 5794 11
1975 2 16 27441 261 45 22 33.5 1.5 5795.5 1.5
1975 2 17 27442 262 43 25 34 2 5797.5 2
1975 2 18 27443 263 43 16 29.5 -2.5 5795 -2.5
1975 2 19 27444 264 45 13 29 -3 5792 -3
1975 2 20 27445 265 48 18 33 1 5793 1
1975 2 21 27446 266 34 19 26.5 -5.5 5787.5 -5.5
1975 2 22 27447 267 40 12 26 -6 5781.5 -6
1975 2 23 27448 268 49 13 31 -1 5780.5 -1
1975 2 24 27449 269 54 13 33.5 1.5 5782 1.5
1975 2 25 27450 270 55 14 34.5 2.5 5784.5 2.5
1975 2 26 27451 271 60 17 38.5 6.5 5791 6.5
1975 2 27 27452 272 60 27 43.5 11.5 5802.5 11.5
1975 2 28 27453 273 70 23 46.5 14.5 5817 14.5
1975 3 1 27454 274 69 25 47 15 5832 15
1975 3 2 27455 275 70 26 48 16 5848 16
1975 3 3 27456 276 60 25 42.5 10.5 5858.5 10.5
1975 3 4 27457 277 59 22 40.5 8.5 5867 8.5
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1975 3 5 27458 278 60 24 42 10 5877 10
1975 3 6 27459 279 55 40 47.5 15.5 5892.5 15.5
1975 3 7 27460 280 62 27 44.5 12.5 5905 12.5
1975 3 8 27461 281 63 35 49 17 5922 17
1975 3 9 27462 282 62 40 51 19 5941 19
1975 3 10 27463 283 55 32 43.5 11.5 5952.5 11.5
1975 3 11 27464 284 52 28 40 8 5960.5 8
1975 3 12 27465 285 55 28 41.5 9.5 5970 9.5
1975 3 13 27466 286 57 24 40.5 8.5 5978.5 8.5
1975 3 14 27467 287 52 37 44.5 12.5 5991 12.5
1975 3 15 27468 288 60 24 42 10 6001 10
1975 3 16 27469 289 57 38 47.5 15.5 6016.5 15.5
1975 3 17 27470 290 55 32 43.5 11.5 6028 11.5
1975 3 18 27471 291 60 23 41.5 9.5 6037.5 9.5
1975 3 19 27472 292 73 24 48.5 16.5 6054 16.5
1975 3 20 27473 293 70 42 56 24 6078 24
1975 3 21 27474 294 70 47 58.5 26.5 6104.5 26.5
1975 3 22 27475 295 55 32 43.5 11.5 6116 11.5
1975 3 23 27476 296 47 20 33.5 1.5 6117.5 1.5
1975 3 24 27477 297 63 20 41.5 9.5 6127 9.5
1975 3 25 27478 298 55 37 46 14 6141 14
1975 3 26 27479 299 45 30 37.5 5.5 6146.5 5.5
1975 3 27 27480 300 33 22 27.5 -4.5 6142 -4.5
1975 3 28 27481 301 34 15 24.5 -7.5 6134.5 -7.5
1975 3 29 27482 302 44 10 27 -5 6129.5 -5
1975 3 30 27483 303 56 14 35 3 6132.5 3
1975 3 31 27484 304 54 28 41 9 6141.5 9
1975 4 1 27485 305 44 29 36.5 4.5 6146 4.5
1975 4 2 27486 306 45 18 31.5 -0.5 6145.5 -0.5
1975 4 3 27487 307 62 20 41 9 6154.5 9
1975 4 4 27488 308 75 35 55 23 6177.5 23
1975 4 5 27489 309 73 45 59 27 6204.5 27
1975 4 6 27490 310 65 38 51.5 19.5 6224 19.5
1975 4 7 27491 311 47 30 38.5 6.5 6230.5 6.5
1975 4 8 27492 312 52 24 38 6 6236.5 6
1975 4 9 27493 313 57 18 37.5 5.5 6242 5.5
1975 4 10 27494 314 63 30 46.5 14.5 6256.5 14.5
1975 4 11 27495 315 45 35 40 8 6264.5 8
1975 4 12 27496 316 47 38 42.5 10.5 6275 10.5
1975 4 13 27497 317 62 30 46 14 6289 14
1975 4 14 27498 318 65 30 47.5 15.5 6304.5 15.5
1975 4 15 27499 319 73 45 59 27 6331.5 27
1975 4 16 27500 320 71 50 60.5 28.5 6360 28.5
1975 4 17 27501 321 53 38 45.5 13.5 6373.5 13.5
1975 4 18 27502 322 60 28 44 12 6385.5 12
1975 4 19 27503 323 65 27 46 14 6399.5 14
1975 4 20 27504 324 70 32 51 19 6418.5 19
1975 4 21 27505 325 77 38 57.5 25.5 6444 25.5
1975 4 22 27506 326 79 40 59.5 27.5 6471.5 27.5
1975 4 23 27507 327 76 38 57 25 6496.5 25
1975 4 24 27508 328 77 36 56.5 24.5 6521 24.5
1975 4 25 27509 329 80 46 63 31 6552 31
1975 4 26 27510 330 55 33 44 12 6564 12
1975 4 27 27511 331 58 35 46.5 14.5 6578.5 14.5
1975 4 28 27512 332 60 35 47.5 15.5 6594 15.5
1975 4 29 27513 333 60 31 45.5 13.5 6607.5 13.5
1975 4 30 27514 334 65 27 46 14 6621.5 14
1975 5 1 27515 335 75 38 56.5 24.5 6646 24.5
1975 5 2 27516 336 73 39 56 24 6670 24
1975 5 3 27517 337 80 34 57 25 6695 25
1975 5 4 27518 338 74 48 61 29 6724 29
1975 5 5 27519 339 55 34 44.5 12.5 6736.5 12.5
1975 5 6 27520 340 58 30 44 12 6748.5 12
1975 5 7 27521 341 65 28 46.5 14.5 6763 14.5
1975 5 8 27522 342 77 33 55 23 6786 23
1975 5 9 27523 343 85 34 59.5 27.5 6813.5 27.5
1975 5 10 27524 344 85 36 60.5 28.5 6842 28.5
1975 5 11 27525 345 90 38 64 32 6874 32
1975 5 12 27526 346 76 48 62 30 6904 30
1975 5 13 27527 347 82 38 60 28 6932 28
1975 5 14 27528 348 89 38 63.5 31.5 6963.5 31.5
1975 5 15 27529 349 95 41 68 36 6999.5 36
1975 5 16 27530 350 82 52 67 35 7034.5 35
1975 5 17 27531 351 86 46 66 34 7068.5 34
1975 5 18 27532 352 78 57 67.5 35.5 7104 35.5
1975 5 19 27533 353 85 47 66 34 7138 34
1975 5 20 27534 354 70 47 58.5 26.5 7164.5 26.5
1975 5 21 27535 355 65 40 52.5 20.5 7185 20.5
1975 5 22 27536 356 69 33 51 19 7204 19
1975 5 23 27537 357 75 32 53.5 21.5 7225.5 21.5
1975 5 24 27538 358 85 38 61.5 29.5 7255 29.5
1975 5 25 27539 359 77 53 65 33 7288 33
1975 5 26 27540 360 82 33 57.5 25.5 7313.5 25.5
1975 5 27 27541 361 73 53 63 31 7344.5 31
1975 5 28 27542 362 71 48 59.5 27.5 7372 27.5
1975 5 29 27543 363 65 48 56.5 24.5 7396.5 24.5 1975
1975 5 30 27544 364 80 38 59 27 7423.5 27 Avg (n ) % values
1975 5 31 27545 365 89 52 70.5 38.5 7462 38.5 52.4 365 100.0
1975 6 1 27546 1 89 49 69 37 37 37
1975 6 2 27547 2 97 52 74.5 42.5 79.5 42.5
1975 6 3 27548 3 94 55 74.5 42.5 122 42.5
1975 6 4 27549 4 86 57 71.5 39.5 161.5 39.5
1975 6 5 27550 5 92 49 70.5 38.5 200 38.5
1975 6 6 27551 6 97 49 73 41 241 41
1975 6 7 27552 7 84 63 73.5 41.5 282.5 41.5
1975 6 8 27553 8 75 57 66 34 316.5 34
1975 6 9 27554 9 80 39 59.5 27.5 344 27.5
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1975 6 10 27555 10 73 38 55.5 23.5 367.5 23.5
1975 6 11 27556 11 82 38 60 28 395.5 28
1975 6 12 27557 12 95 42 68.5 36.5 432 36.5
1975 6 13 27558 13 98 47 72.5 40.5 472.5 40.5
1975 6 14 27559 14 92 58 75 43 515.5 43
1975 6 15 27560 15 95 52 73.5 41.5 557 41.5
1975 6 16 27561 16 94 55 74.5 42.5 599.5 42.5
1975 6 17 27562 17 95 51 73 41 640.5 41
1975 6 18 27563 18 77 47 62 30 670.5 30
1975 6 19 27564 19 82 44 63 31 701.5 31
1975 6 20 27565 20 78 48 63 31 732.5 31
1975 6 21 27566 21 80 40 60 28 760.5 28
1975 6 22 27567 22 77 40 58.5 26.5 787 26.5
1975 6 23 27568 23 93 45 69 37 824 37
1975 6 24 27569 24 94 49 71.5 39.5 863.5 39.5
1975 6 25 27570 25 80 58 69 37 900.5 37
1975 6 26 27571 26 84 39 61.5 29.5 930 29.5
1975 6 27 27572 27 98 40 69 37 967 37
1975 6 28 27573 28 98 50 74 42 1009 42
1975 6 29 27574 29 99 53 76 44 1053 44
1975 6 30 27575 30 101 45 73 41 1094 41
1975 7 1 27576 31 104 48 76 44 1138 44
1975 7 2 27577 32 103 53 78 46 1184 46
1975 7 3 27578 33 97 70 83.5 51.5 1235.5 51.5
1975 7 4 27579 34 100 58 79 47 1282.5 47
1975 7 5 27580 35 100 63 81.5 49.5 1332 49.5
1975 7 6 27581 36 101 63 82 50 1382 50
1975 7 7 27582 37 104 64 84 52 1434 52
1975 7 8 27583 38 100 68 84 52 1486 52
1975 7 9 27584 39 95 65 80 48 1534 48
1975 7 10 27585 40 89 69 79 47 1581 47
1975 7 11 27586 41 94 64 79 47 1628 47
1975 7 12 27587 42 92 65 78.5 46.5 1674.5 46.5
1975 7 13 27588 43 96 64 80 48 1722.5 48
1975 7 14 27589 44 100 57 78.5 46.5 1769 46.5
1975 7 15 27590 45 103 67 85 53 1822 53
1975 7 16 27591 46 98 65 81.5 49.5 1871.5 49.5
1975 7 17 27592 47 97 70 83.5 51.5 1923 51.5
1975 7 18 27593 48 99 56 77.5 45.5 1968.5 45.5
1975 7 19 27594 49 100 54 77 45 2013.5 45
1975 7 20 27595 50 104 55 79.5 47.5 2061 47.5
1975 7 21 27596 51 102 68 85 53 2114 53
1975 7 22 27597 52 102 55 78.5 46.5 2160.5 46.5
1975 7 23 27598 53 105 53 79 47 2207.5 47
1975 7 24 27599 54 100 54 77 45 2252.5 45
1975 7 25 27600 55 100 55 77.5 45.5 2298 45.5
1975 7 26 27601 56 100 67 83.5 51.5 2349.5 51.5
1975 7 27 27602 57 99 65 82 50 2399.5 50
1975 7 28 27603 58 98 58 78 46 2445.5 46
1975 7 29 27604 59 90 62 76 44 2489.5 44
1975 7 30 27605 60 89 58 73.5 41.5 2531 41.5
1975 7 31 27606 61 95 57 76 44 2575 44
1975 8 1 27607 62 92 57 74.5 42.5 2617.5 42.5
1975 8 2 27608 63 95 52 73.5 41.5 2659 41.5
1975 8 3 27609 64 97 50 73.5 41.5 2700.5 41.5
1975 8 4 27610 65 100 52 76 44 2744.5 44
1975 8 5 27611 66 106 53 79.5 47.5 2792 47.5
1975 8 6 27612 67 95 60 77.5 45.5 2837.5 45.5
1975 8 7 27613 68 103 62 82.5 50.5 2888 50.5
1975 8 8 27614 69 102 53 77.5 45.5 2933.5 45.5
1975 8 9 27615 70 99 57 78 46 2979.5 46
1975 8 10 27616 71 96 58 77 45 3024.5 45
1975 8 11 27617 72 92 68 80 48 3072.5 48
1975 8 12 27618 73 95 56 75.5 43.5 3116 43.5
1975 8 13 27619 74 87 54 70.5 38.5 3154.5 38.5
1975 8 14 27620 75 95 63 79 47 3201.5 47
1975 8 15 27621 76 95 54 74.5 42.5 3244 42.5
1975 8 16 27622 77 95 56 75.5 43.5 3287.5 43.5
1975 8 17 27623 78 96 48 72 40 3327.5 40
1975 8 18 27624 79 97 50 73.5 41.5 3369 41.5
1975 8 19 27625 80 97 57 77 45 3414 45
1975 8 20 27626 81 85 62 73.5 41.5 3455.5 41.5
1975 8 21 27627 82 90 60 75 43 3498.5 43
1975 8 22 27628 83 92 50 71 39 3537.5 39
1975 8 23 27629 84 97 52 74.5 42.5 3580 42.5
1975 8 24 27630 85 93 56 74.5 42.5 3622.5 42.5
1975 8 25 27631 86 93 46 69.5 37.5 3660 37.5
1975 8 26 27632 87 100 48 74 42 3702 42
1975 8 27 27633 88 94 55 74.5 42.5 3744.5 42.5
1975 8 28 27634 89 96 46 71 39 3783.5 39
1975 8 29 27635 90 94 45 69.5 37.5 3821 37.5
1975 8 30 27636 91 98 42 70 38 3859 38
1975 8 31 27637 92 98 42 70 38 3897 38
1975 9 1 27638 93 101 52 76.5 44.5 3941.5 44.5
1975 9 2 27639 94 95 51 73 41 3982.5 41
1975 9 3 27640 95 93 46 69.5 37.5 4020 37.5
1975 9 4 27641 96 94 47 70.5 38.5 4058.5 38.5
1975 9 5 27642 97 94 48 71 39 4097.5 39
1975 9 6 27643 98 93 46 69.5 37.5 4135 37.5
1975 9 7 27644 99 91 54 72.5 40.5 4175.5 40.5
1975 9 8 27645 100 82 58 70 38 4213.5 38
1975 9 9 27646 101 80 52 66 34 4247.5 34
1975 9 10 27647 102 89 52 70.5 38.5 4286 38.5
1975 9 11 27648 103 81 50 65.5 33.5 4319.5 33.5
1975 9 12 27649 104 84 51 67.5 35.5 4355 35.5
1975 9 13 27650 105 78 52 65 33 4388 33
1975 9 14 27651 106 84 48 66 34 4422 34
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1975 9 15 27652 107 88 48 68 36 4458 36
1975 9 16 27653 108 88 47 67.5 35.5 4493.5 35.5
1975 9 17 27654 109 95 52 73.5 41.5 4535 41.5
1975 9 18 27655 110 90 52 71 39 4574 39
1975 9 19 27656 111 85 41 63 31 4605 31
1975 9 20 27657 112 85 40 62.5 30.5 4635.5 30.5
1975 9 21 27658 113 75 35 55 23 4658.5 23
1975 9 22 27659 114 82 30 56 24 4682.5 24
1975 9 23 27660 115 85 31 58 26 4708.5 26
1975 9 24 27661 116 87 33 60 28 4736.5 28
1975 9 25 27662 117 90 35 62.5 30.5 4767 30.5
1975 9 26 27663 118 90 40 65 33 4800 33
1975 9 27 27664 119 90 40 65 33 4833 33
1975 9 28 27665 120 85 36 60.5 28.5 4861.5 28.5
1975 9 29 27666 121 90 34 62 30 4891.5 30
1975 9 30 27667 122 80 36 58 26 4917.5 26
1975 10 1 27668 123 83 33 58 26 4943.5 26
1975 10 2 27669 124 84 32 58 26 4969.5 26
1975 10 3 27670 125 86 32 59 27 4996.5 27
1975 10 4 27671 126 87 34 60.5 28.5 5025 28.5
1975 10 5 27672 127 88 38 63 31 5056 31
1975 10 6 27673 128 90 37 63.5 31.5 5087.5 31.5
1975 10 7 27674 129 70 40 55 23 5110.5 23
1975 10 8 27675 130 62 26 44 12 5122.5 12
1975 10 9 27676 131 70 24 47 15 5137.5 15
1975 10 10 27677 132 85 30 57.5 25.5 5163 25.5
1975 10 11 27678 133 83 43 63 31 5194 31
1975 10 12 27679 134 79 52 65.5 33.5 5227.5 33.5
1975 10 13 27680 135 65 37 51 19 5246.5 19
1975 10 14 27681 136 62 26 44 12 5258.5 12
1975 10 15 27682 137 69 25 47 15 5273.5 15
1975 10 16 27683 138 72 24 48 16 5289.5 16
1975 10 17 27684 139 77 28 52.5 20.5 5310 20.5
1975 10 18 27685 140 77 28 52.5 20.5 5330.5 20.5
1975 10 19 27686 141 80 30 55 23 5353.5 23
1975 10 20 27687 142 80 25 52.5 20.5 5374 20.5
1975 10 21 27688 143 83 28 55.5 23.5 5397.5 23.5
1975 10 22 27689 144 80 32 56 24 5421.5 24
1975 10 23 27690 145 45 32 38.5 6.5 5428 6.5
1975 10 24 27691 146 50 28 39 7 5435 7
1975 10 25 27692 147 50 20 35 3 5438 3
1975 10 26 27693 148 63 26 44.5 12.5 5450.5 12.5
1975 10 27 27694 149 72 38 55 23 5473.5 23
1975 10 28 27695 150 68 29 48.5 16.5 5490 16.5
1975 10 29 27696 151 67 24 45.5 13.5 5503.5 13.5
1975 10 30 27697 152 60 24 42 10 5513.5 10
1975 10 31 27698 153 56 44 50 18 5531.5 18
1975 11 1 27699 154 67 29 48 16 5547.5 16
1975 11 2 27700 155 70 28 49 17 5564.5 17
1975 11 3 27701 156 68 24 46 14 5578.5 14
1975 11 4 27702 157 70 25 47.5 15.5 5594 15.5
1975 11 5 27703 158 68 24 46 14 5608 14
1975 11 6 27704 159 71 28 49.5 17.5 5625.5 17.5
1975 11 7 27705 160 76 26 51 19 5644.5 19
1975 11 8 27706 161 60 32 46 14 5658.5 14
1975 11 9 27707 162 53 24 38.5 6.5 5665 6.5
1975 11 10 27708 163 62 17 39.5 7.5 5672.5 7.5
1975 11 11 27709 164 50 25 37.5 5.5 5678 5.5
1975 11 12 27710 165 49 12 30.5 -1.5 5676.5 -1.5
1975 11 13 27711 166 49 9 29 -3 5673.5 -3
1975 11 14 27712 167 55 9 32 0 5673.5 0
1975 11 15 27713 168 58 15 36.5 4.5 5678 4.5
1975 11 16 27714 169 60 14 37 5 5683 5
1975 11 17 27715 170 67 18 42.5 10.5 5693.5 10.5
1975 11 18 27716 171 62 23 42.5 10.5 5704 10.5
1975 11 19 27717 172 50 25 37.5 5.5 5709.5 5.5
1975 11 20 27718 173 42 10 26 -6 5703.5 -6
1975 11 21 27719 174 49 14 31.5 -0.5 5703 -0.5
1975 11 22 27720 175 46 8 27 -5 5698 -5
1975 11 23 27721 176 50 8 29 -3 5695 -3
1975 11 24 27722 177 51 11 31 -1 5694 -1
1975 11 25 27723 178 43 18 30.5 -1.5 5692.5 -1.5
1975 11 26 27724 179 44 5 24.5 -7.5 5685 -7.5
1975 11 27 27725 180 36 27 31.5 -0.5 5684.5 -0.5
1975 11 28 27726 181 44 28 36 4 5688.5 4
1975 11 29 27727 182 32 11 21.5 -10.5 5678 -10.5
1975 11 30 27728 183 40 6 23 -9 5669 -9
1975 12 1 27729 184 42 14 28 -4 5665 -4
1975 12 2 27730 185 45 12 28.5 -3.5 5661.5 -3.5
1975 12 3 27731 186 47 11 29 -3 5658.5 -3
1975 12 4 27732 187 47 12 29.5 -2.5 5656 -2.5
1975 12 5 27733 188 45 11 28 -4 5652 -4
1975 12 6 27734 189 52 15 33.5 1.5 5653.5 1.5
1975 12 7 27735 190 52 15 33.5 1.5 5655 1.5
1975 12 8 27736 191 52 18 35 3 5658 3
1975 12 9 27737 192 55 18 36.5 4.5 5662.5 4.5
1975 12 10 27738 193 50 15 32.5 0.5 5663 0.5
1975 12 11 27739 194 53 24 38.5 6.5 5669.5 6.5
1975 12 12 27740 195 52 25 38.5 6.5 5676 6.5
1975 12 13 27741 196 48 32 40 8 5684 8
1975 12 14 27742 197 38 16 27 -5 5679 -5
1975 12 15 27743 198 39 6 22.5 -9.5 5669.5 -9.5
1975 12 16 27744 199 38 4 21 -11 5658.5 -11
1975 12 17 27745 200 40 5 22.5 -9.5 5649 -9.5
1975 12 18 27746 201 44 6 25 -7 5642 -7
1975 12 19 27747 202 43 4 23.5 -8.5 5633.5 -8.5
1975 12 20 27748 203 42 3 22.5 -9.5 5624 -9.5
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1975 12 21 27749 204 36 20 28 -4 5620 -4
1975 12 22 27750 205 32 18 25 -7 5613 -7
1975 12 23 27751 206 43 20 31.5 -0.5 5612.5 -0.5
1975 12 24 27752 207 46 8 27 -5 5607.5 -5
1975 12 25 27753 208 51 12 31.5 -0.5 5607 -0.5
1975 12 26 27754 209 49 12 30.5 -1.5 5605.5 -1.5
1975 12 27 27755 210 52 17 34.5 2.5 5608 2.5
1975 12 28 27756 211 47 11 29 -3 5605 -3
1975 12 29 27757 212 44 4 24 -8 5597 -8
1975 12 30 27758 213 42 6 24 -8 5589 -8
1975 12 31 27759 214 32 20 26 -6 5583 -6
1976 1 1 27760 215 28 3 15.5 -16.5 5566.5 -16.5
1976 1 2 27761 216 28 -4 12 -20 5546.5 -20
1976 1 3 27762 217 27 -2 12.5 -19.5 5527 -19.5
1976 1 4 27763 218 35 9 22 -10 5517 -10
1976 1 5 27764 219 30 5 17.5 -14.5 5502.5 -14.5
1976 1 6 27765 220 38 15 26.5 -5.5 5497 -5.5
1976 1 7 27766 221 41 5 23 -9 5488 -9
1976 1 8 27767 222 38 7 22.5 -9.5 5478.5 -9.5
1976 1 9 27768 223 38 5 21.5 -10.5 5468 -10.5
1976 1 10 27769 224 48 9 28.5 -3.5 5464.5 -3.5
1976 1 11 27770 225 42 5 23.5 -8.5 5456 -8.5
1976 1 12 27771 226 49 9 29 -3 5453 -3
1976 1 13 27772 227 45 10 27.5 -4.5 5448.5 -4.5
1976 1 14 27773 228 42 5 23.5 -8.5 5440 -8.5
1976 1 15 27774 229 43 9 26 -6 5434 -6
1976 1 16 27775 230 53 9 31 -1 5433 -1
1976 1 17 27776 231 54 10 32 0 5433 0
1976 1 18 27777 232 51 13 32 0 5433 0
1976 1 19 27778 233 52 11 31.5 -0.5 5432.5 -0.5
1976 1 20 27779 234 48 7 27.5 -4.5 5428 -4.5
1976 1 21 27780 235 49 4 26.5 -5.5 5422.5 -5.5
1976 1 22 27781 236 47 2 24.5 -7.5 5415 -7.5
1976 1 23 27782 237 47 6 26.5 -5.5 5409.5 -5.5
1976 1 24 27783 238 52 23 37.5 5.5 5415 5.5
1976 1 25 27784 239 48 8 28 -4 5411 -4
1976 1 26 27785 240 40 2 21 -11 5400 -11
1976 1 27 27786 241 47 7 27 -5 5395 -5
1976 1 28 27787 242 54 9 31.5 -0.5 5394.5 -0.5
1976 1 29 27788 243 57 9 33 1 5395.5 1
1976 1 30 27789 244 58 11 34.5 2.5 5398 2.5
1976 1 31 27790 245 56 12 34 2 5400 2
1976 2 1 27791 246 54 8 31 -1 5399 -1
1976 2 2 27792 247 55 8 31.5 -0.5 5398.5 -0.5
1976 2 3 27793 248 50 8 29 -3 5395.5 -3
1976 2 4 27794 249 53 28 40.5 8.5 5404 8.5
1976 2 5 27795 250 56 40 48 16 5420 16
1976 2 6 27796 251 43 34 38.5 6.5 5426.5 6.5
1976 2 7 27797 252 46 35 40.5 8.5 5435 8.5
1976 2 8 27798 253 47 38 42.5 10.5 5445.5 10.5
1976 2 9 27799 254 58 39 48.5 16.5 5462 16.5
1976 2 10 27800 255 56 30 43 11 5473 11
1976 2 11 27801 256 54 22 38 6 5479 6
1976 2 12 27802 257 54 22 38 6 5485 6
1976 2 13 27803 258 57 22 39.5 7.5 5492.5 7.5
1976 2 14 27804 259 62 32 47 15 5507.5 15
1976 2 15 27805 260 57 26 41.5 9.5 5517 9.5
1976 2 16 27806 261 52 22 37 5 5522 5
1976 2 17 27807 262 53 32 42.5 10.5 5532.5 10.5
1976 2 18 27808 263 63 19 41 9 5541.5 9
1976 2 19 27809 264 64 19 41.5 9.5 5551 9.5
1976 2 20 27810 265 45 25 35 3 5554 3
1976 2 21 27811 266 45 10 27.5 -4.5 5549.5 -4.5
1976 2 22 27812 267 50 10 30 -2 5547.5 -2
1976 2 23 27813 268 48 14 31 -1 5546.5 -1
1976 2 24 27814 269 59 18 38.5 6.5 5553 6.5
1976 2 25 27815 270 63 16 39.5 7.5 5560.5 7.5
1976 2 26 27816 271 65 21 43 11 5571.5 11
1976 2 27 27817 272 66 20 43 11 5582.5 11
1976 2 28 27818 273 68 25 46.5 14.5 5597 14.5
1976 2 29 27819 274 72 28 50 18 5615 18
1976 3 1 27820 275 64 45 54.5 22.5 5637.5 22.5
1976 3 2 27821 276 50 22 36 4 5641.5 4
1976 3 3 27822 277 35 11 23 -9 5632.5 -9
1976 3 4 27823 278 45 22 33.5 1.5 5634 1.5
1976 3 5 27824 279 35 6 20.5 -11.5 5622.5 -11.5
1976 3 6 27825 280 40 5 22.5 -9.5 5613 -9.5
1976 3 7 27826 281 50 19 34.5 2.5 5615.5 2.5
1976 3 8 27827 282 58 20 39 7 5622.5 7
1976 3 9 27828 283 60 20 40 8 5630.5 8
1976 3 10 27829 284 63 22 42.5 10.5 5641 10.5
1976 3 11 27830 285 47 30 38.5 6.5 5647.5 6.5
1976 3 12 27831 286 59 22 40.5 8.5 5656 8.5
1976 3 13 27832 287 52 16 34 2 5658 2
1976 3 14 27833 288 69 22 45.5 13.5 5671.5 13.5
1976 3 15 27834 289 60 25 42.5 10.5 5682 10.5
1976 3 16 27835 290 62 18 40 8 5690 8
1976 3 17 27836 291 70 27 48.5 16.5 5706.5 16.5
1976 3 18 27837 292 76 28 52 20 5726.5 20
1976 3 19 27838 293 62 35 48.5 16.5 5743 16.5
1976 3 20 27839 294 50 25 37.5 5.5 5748.5 5.5
1976 3 21 27840 295 65 14 39.5 7.5 5756 7.5
1976 3 22 27841 296 68 20 44 12 5768 12
1976 3 23 27842 297 76 37 56.5 24.5 5792.5 24.5
1976 3 24 27843 298 75 26 50.5 18.5 5811 18.5
1976 3 25 27844 299 63 34 48.5 16.5 5827.5 16.5
1976 3 26 27845 300 55 15 35 3 5830.5 3
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1976 3 27 27846 301 65 18 41.5 9.5 5840 9.5
1976 3 28 27847 302 49 22 35.5 3.5 5843.5 3.5
1976 3 29 27848 303 52 14 33 1 5844.5 1
1976 3 30 27849 304 59 17 38 6 5850.5 6
1976 3 31 27850 305 70 19 44.5 12.5 5863 12.5
1976 4 1 27851 306 75 28 51.5 19.5 5882.5 19.5
1976 4 2 27852 307 74 25 49.5 17.5 5900 17.5
1976 4 3 27853 308 77 24 50.5 18.5 5918.5 18.5
1976 4 4 27854 309 76 35 55.5 23.5 5942 23.5
1976 4 5 27855 310 64 43 53.5 21.5 5963.5 21.5
1976 4 6 27856 311 64 30 47 15 5978.5 15
1976 4 7 27857 312 71 32 51.5 19.5 5998 19.5
1976 4 8 27858 313 76 32 54 22 6020 22
1976 4 9 27859 314 72 47 59.5 27.5 6047.5 27.5
1976 4 10 27860 315 75 27 51 19 6066.5 19
1976 4 11 27861 316 81 33 57 25 6091.5 25
1976 4 12 27862 317 76 48 62 30 6121.5 30
1976 4 13 27863 318 64 45 54.5 22.5 6144 22.5
1976 4 14 27864 319 64 42 53 21 6165 21
1976 4 15 27865 320 61 38 49.5 17.5 6182.5 17.5
1976 4 16 27866 321 57 38 47.5 15.5 6198 15.5
1976 4 17 27867 322 65 38 51.5 19.5 6217.5 19.5
1976 4 18 27868 323 62 42 52 20 6237.5 20
1976 4 19 27869 324 65 30 47.5 15.5 6253 15.5
1976 4 20 27870 325 75 28 51.5 19.5 6272.5 19.5
1976 4 21 27871 326 80 35 57.5 25.5 6298 25.5
1976 4 22 27872 327 82 42 62 30 6328 30
1976 4 23 27873 328 73 48 60.5 28.5 6356.5 28.5
1976 4 24 27874 329 78 28 53 21 6377.5 21
1976 4 25 27875 330 81 42 61.5 29.5 6407 29.5
1976 4 26 27876 331 54 32 43 11 6418 11
1976 4 27 27877 332 65 19 42 10 6428 10
1976 4 28 27878 333 77 26 51.5 19.5 6447.5 19.5
1976 4 29 27879 334 82 40 61 29 6476.5 29
1976 4 30 27880 335 73 38 55.5 23.5 6500 23.5
1976 5 1 27881 336 77 32 54.5 22.5 6522.5 22.5
1976 5 2 27882 337 87 32 59.5 27.5 6550 27.5
1976 5 3 27883 338 89 40 64.5 32.5 6582.5 32.5
1976 5 4 27884 339 80 58 69 37 6619.5 37
1976 5 5 27885 340 81 40 60.5 28.5 6648 28.5
1976 5 6 27886 341 68 50 59 27 6675 27
1976 5 7 27887 342 64 47 55.5 23.5 6698.5 23.5
1976 5 8 27888 343 61 47 54 22 6720.5 22
1976 5 9 27889 344 76 42 59 27 6747.5 27
1976 5 10 27890 345 81 45 63 31 6778.5 31
1976 5 11 27891 346 90 47 68.5 36.5 6815 36.5
1976 5 12 27892 347 80 43 61.5 29.5 6844.5 29.5
1976 5 13 27893 348 88 37 62.5 30.5 6875 30.5
1976 5 14 27894 349 94 45 69.5 37.5 6912.5 37.5
1976 5 15 27895 350 87 62 74.5 42.5 6955 42.5
1976 5 16 27896 351 80 45 62.5 30.5 6985.5 30.5
1976 5 17 27897 352 95 44 69.5 37.5 7023 37.5
1976 5 18 27898 353 93 49 71 39 7062 39
1976 5 19 27899 354 87 45 66 34 7096 34
1976 5 20 27900 355 81 59 70 38 7134 38
1976 5 21 27901 356 64 54 59 27 7161 27
1976 5 22 27902 357 75 47 61 29 7190 29
1976 5 23 27903 358 83 41 62 30 7220 30
1976 5 24 27904 359 88 47 67.5 35.5 7255.5 35.5
1976 5 25 27905 360 80 45 62.5 30.5 7286 30.5
1976 5 26 27906 361 83 44 63.5 31.5 7317.5 31.5
1976 5 27 27907 362 93 44 68.5 36.5 7354 36.5
1976 5 28 27908 363 94 48 71 39 7393 39
1976 5 29 27909 364 94 56 75 43 7436 43 1976
1976 5 30 27910 365 87 50 68.5 36.5 7472.5 36.5 Avg (n ) % values
1976 5 31 27911 366 92 44 68 36 7508.5 36 52.5 366 100.0
1976 6 1 27912 1 95 49 72 40 40 40
1976 6 2 27913 2 94 46 70 38 78 38
1976 6 3 27914 3 93 55 74 42 120 42
1976 6 4 27915 4 93 48 70.5 38.5 158.5 38.5
1976 6 5 27916 5 96 46 71 39 197.5 39
1976 6 6 27917 6 96 47 71.5 39.5 237 39.5
1976 6 7 27918 7 94 63 78.5 46.5 283.5 46.5
1976 6 8 27919 8 98 59 78.5 46.5 330 46.5
1976 6 9 27920 9 95 53 74 42 372 42
1976 6 10 27921 10 95 53 74 42 414 42
1976 6 11 27922 11 79 55 67 35 449 35
1976 6 12 27923 12 82 40 61 29 478 29
1976 6 13 27924 13 88 42 65 33 511 33
1976 6 14 27925 14 75 32 53.5 21.5 532.5 21.5
1976 6 15 27926 15 85 35 60 28 560.5 28
1976 6 16 27927 16 98 48 73 41 601.5 41
1976 6 17 27928 17 85 45 65 33 634.5 33
1976 6 18 27929 18 90 46 68 36 670.5 36
1976 6 19 27930 19 98 46 72 40 710.5 40
1976 6 20 27931 20 102 52 77 45 755.5 45
1976 6 21 27932 21 100 53 76.5 44.5 800 44.5
1976 6 22 27933 22 95 65 80 48 848 48
1976 6 23 27934 23 80 47 63.5 31.5 879.5 31.5
1976 6 24 27935 24 90 42 66 34 913.5 34
1976 6 25 27936 25 98 42 70 38 951.5 38
1976 6 26 27937 26 97 50 73.5 41.5 993 41.5
1976 6 27 27938 27 103 50 76.5 44.5 1037.5 44.5
1976 6 28 27939 28 105 53 79 47 1084.5 47
1976 6 29 27940 29 105 53 79 47 1131.5 47
1976 6 30 27941 30 98 70 84 52 1183.5 52
1976 7 1 27942 31 100 58 79 47 1230.5 47
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1976 7 2 27943 32 100 58 79 47 1277.5 47
1976 7 3 27944 33 102 50 76 44 1321.5 44
1976 7 4 27945 34 105 50 77.5 45.5 1367 45.5
1976 7 5 27946 35 105 58 81.5 49.5 1416.5 49.5
1976 7 6 27947 36 106 62 84 52 1468.5 52
1976 7 7 27948 37 105 63 84 52 1520.5 52
1976 7 8 27949 38 106 63 84.5 52.5 1573 52.5
1976 7 9 27950 39 110 72 91 59 1632 59
1976 7 10 27951 40 109 66 87.5 55.5 1687.5 55.5
1976 7 11 27952 41 105 68 86.5 54.5 1742 54.5
1976 7 12 27953 42 100 75 87.5 55.5 1797.5 55.5
1976 7 13 27954 43 101 67 84 52 1849.5 52
1976 7 14 27955 44 104 56 80 48 1897.5 48
1976 7 15 27956 45 104 57 80.5 48.5 1946 48.5
1976 7 16 27957 46 104 58 81 49 1995 49
1976 7 17 27958 47 101 68 84.5 52.5 2047.5 52.5
1976 7 18 27959 48 80 65 72.5 40.5 2088 40.5
1976 7 19 27960 49 91 55 73 41 2129 41
1976 7 20 27961 50 97 58 77.5 45.5 2174.5 45.5
1976 7 21 27962 51 99 56 77.5 45.5 2220 45.5
1976 7 22 27963 52 103 62 82.5 50.5 2270.5 50.5
1976 7 23 27964 53 102 68 85 53 2323.5 53
1976 7 24 27965 54 102 70 86 54 2377.5 54
1976 7 25 27966 55 94 68 81 49 2426.5 49
1976 7 26 27967 56 96 60 78 46 2472.5 46
1976 7 27 27968 57 101 62 81.5 49.5 2522 49.5
1976 7 28 27969 58 104 55 79.5 47.5 2569.5 47.5
1976 7 29 27970 59 102 62 82 50 2619.5 50
1976 7 30 27971 60 102 67 84.5 52.5 2672 52.5
1976 7 31 27972 61 93 62 77.5 45.5 2717.5 45.5
1976 8 1 27973 62 90 60 75 43 2760.5 43
1976 8 2 27974 63 98 53 75.5 43.5 2804 43.5
1976 8 3 27975 64 98 57 77.5 45.5 2849.5 45.5
1976 8 4 27976 65 96 52 74 42 2891.5 42
1976 8 5 27977 66 95 45 70 38 2929.5 38
1976 8 6 27978 67 99 45 72 40 2969.5 40
1976 8 7 27979 68 101 67 84 52 3021.5 52
1976 8 8 27980 69 98 65 81.5 49.5 3071 49.5
1976 8 9 27981 70 95 49 72 40 3111 40
1976 8 10 27982 71 95 57 76 44 3155 44
1976 8 11 27983 72 98 60 79 47 3202 47
1976 8 12 27984 73 99 51 75 43 3245 43
1976 8 13 27985 74 100 64 82 50 3295 50
1976 8 14 27986 75 98 48 73 41 3336 41
1976 8 15 27987 76 94 69 81.5 49.5 3385.5 49.5
1976 8 16 27988 77 97 63 80 48 3433.5 48
1976 8 17 27989 78 92 62 77 45 3478.5 45
1976 8 18 27990 79 95 60 77.5 45.5 3524 45.5
1976 8 19 27991 80 98 55 76.5 44.5 3568.5 44.5
1976 8 20 27992 81 98 62 80 48 3616.5 48
1976 8 21 27993 82 100 58 79 47 3663.5 47
1976 8 22 27994 83 100 61 80.5 48.5 3712 48.5
1976 8 23 27995 84 98 65 81.5 49.5 3761.5 49.5
1976 8 24 27996 85 99 54 76.5 44.5 3806 44.5
1976 8 25 27997 86 101 55 78 46 3852 46
1976 8 26 27998 87 97 60 78.5 46.5 3898.5 46.5
1976 8 27 27999 88 92 53 72.5 40.5 3939 40.5
1976 8 28 28000 89 99 45 72 40 3979 40
1976 8 29 28001 90 97 44 70.5 38.5 4017.5 38.5
1976 8 30 28002 91 100 56 78 46 4063.5 46
1976 8 31 28003 92 95 53 74 42 4105.5 42
1976 9 1 28004 93 92 53 72.5 40.5 4146 40.5
1976 9 2 28005 94 96 45 70.5 38.5 4184.5 38.5
1976 9 3 28006 95 98 45 71.5 39.5 4224 39.5
1976 9 4 28007 96 100 45 72.5 40.5 4264.5 40.5
1976 9 5 28008 97 99 48 73.5 41.5 4306 41.5
1976 9 6 28009 98 80 61 70.5 38.5 4344.5 38.5
1976 9 7 28010 99 84 54 69 37 4381.5 37
1976 9 8 28011 100 89 49 69 37 4418.5 37
1976 9 9 28012 101 89 50 69.5 37.5 4456 37.5
1976 9 10 28013 102 78 60 69 37 4493 37
1976 9 11 28014 103 83 63 73 41 4534 41
1976 9 12 28015 104 85 52 68.5 36.5 4570.5 36.5
1976 9 13 28016 105 90 50 70 38 4608.5 38
1976 9 14 28017 106 89 49 69 37 4645.5 37
1976 9 15 28018 107 87 49 68 36 4681.5 36
1976 9 16 28019 108 90 48 69 37 4718.5 37
1976 9 17 28020 109 92 48 70 38 4756.5 38
1976 9 18 28021 110 89 42 65.5 33.5 4790 33.5
1976 9 19 28022 111 89 42 65.5 33.5 4823.5 33.5
1976 9 20 28023 112 93 44 68.5 36.5 4860 36.5
1976 9 21 28024 113 76 50 63 31 4891 31
1976 9 22 28025 114 84 40 62 30 4921 30
1976 9 23 28026 115 81 50 65.5 33.5 4954.5 33.5
1976 9 24 28027 116 79 57 68 36 4990.5 36
1976 9 25 28028 117 72 50 61 29 5019.5 29
1976 9 26 28029 118 70 50 60 28 5047.5 28
1976 9 27 28030 119 77 45 61 29 5076.5 29
1976 9 28 28031 120 81 43 62 30 5106.5 30
1976 9 29 28032 121 80 38 59 27 5133.5 27
1976 9 30 28033 122 85 38 61.5 29.5 5163 29.5
1976 10 1 28034 123 86 38 62 30 5193 30
1976 10 2 28035 124 69 55 62 30 5223 30
1976 10 3 28036 125 75 42 58.5 26.5 5249.5 26.5
1976 10 4 28037 126 75 42 58.5 26.5 5276 26.5
1976 10 5 28038 127 73 33 53 21 5297 21
1976 10 6 28039 128 75 40 57.5 25.5 5322.5 25.5
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1976 10 7 28040 129 65 35 50 18 5340.5 18
1976 10 8 28041 130 75 25 50 18 5358.5 18
1976 10 9 28042 131 78 25 51.5 19.5 5378 19.5
1976 10 10 28043 132 80 28 54 22 5400 22
1976 10 11 28044 133 83 38 60.5 28.5 5428.5 28.5
1976 10 12 28045 134 80 34 57 25 5453.5 25
1976 10 13 28046 135 80 30 55 23 5476.5 23
1976 10 14 28047 136 81 27 54 22 5498.5 22
1976 10 15 28048 137 80 28 54 22 5520.5 22
1976 10 16 28049 138 81 30 55.5 23.5 5544 23.5
1976 10 17 28050 139 80 40 60 28 5572 28
1976 10 18 28051 140 65 30 47.5 15.5 5587.5 15.5
1976 10 19 28052 141 62 18 40 8 5595.5 8
1976 10 20 28053 142 66 16 41 9 5604.5 9
1976 10 21 28054 143 66 16 41 9 5613.5 9
1976 10 22 28055 144 72 26 49 17 5630.5 17
1976 10 23 28056 145 75 28 51.5 19.5 5650 19.5
1976 10 24 28057 146 70 29 49.5 17.5 5667.5 17.5
1976 10 25 28058 147 72 25 48.5 16.5 5684 16.5
1976 10 26 28059 148 56 33 44.5 12.5 5696.5 12.5
1976 10 27 28060 149 60 22 41 9 5705.5 9
1976 10 28 28061 150 60 15 37.5 5.5 5711 5.5
1976 10 29 28062 151 64 15 39.5 7.5 5718.5 7.5
1976 10 30 28063 152 69 23 46 14 5732.5 14
1976 10 31 28064 153 70 18 44 12 5744.5 12
1976 11 1 28065 154 71 20 45.5 13.5 5758 13.5
1976 11 2 28066 155 71 20 45.5 13.5 5771.5 13.5
1976 11 3 28067 156 76 34 55 23 5794.5 23
1976 11 4 28068 157 70 25 47.5 15.5 5810 15.5
1976 11 5 28069 158 69 20 44.5 12.5 5822.5 12.5
1976 11 6 28070 159 70 18 44 12 5834.5 12
1976 11 7 28071 160 70 22 46 14 5848.5 14
1976 11 8 28072 161 68 20 44 12 5860.5 12
1976 11 9 28073 162 68 18 43 11 5871.5 11
1976 11 10 28074 163 62 20 41 9 5880.5 9
1976 11 11 28075 164 66 18 42 10 5890.5 10
1976 11 12 28076 165 57 19 38 6 5896.5 6
1976 11 13 28077 166 55 20 37.5 5.5 5902 5.5
1976 11 14 28078 167 55 21 38 6 5908 6
1976 11 15 28079 168 58 23 40.5 8.5 5916.5 8.5
1976 11 16 28080 169 61 30 45.5 13.5 5930 13.5
1976 11 17 28081 170 64 20 42 10 5940 10
1976 11 18 28082 171 65 20 42.5 10.5 5950.5 10.5
1976 11 19 28083 172 65 17 41 9 5959.5 9
1976 11 20 28084 173 66 18 42 10 5969.5 10
1976 11 21 28085 174 66 17 41.5 9.5 5979 9.5
1976 11 22 28086 175 60 14 37 5 5984 5
1976 11 23 28087 176 60 12 36 4 5988 4
1976 11 24 28088 177 56 11 33.5 1.5 5989.5 1.5
1976 11 25 28089 178 56 10 33 1 5990.5 1
1976 11 26 28090 179 44 17 30.5 -1.5 5989 -1.5
1976 11 27 28091 180 30 5 17.5 -14.5 5974.5 -14.5
1976 11 28 28092 181 28 -7 10.5 -21.5 5953 -21.5
1976 11 29 28093 182 40 5 22.5 -9.5 5943.5 -9.5
1976 11 30 28094 183 44 5 24.5 -7.5 5936 -7.5
1976 12 1 28095 184 50 7 28.5 -3.5 5932.5 -3.5
1976 12 2 28096 185 50 5 27.5 -4.5 5928 -4.5
1976 12 3 28097 186 45 4 24.5 -7.5 5920.5 -7.5
1976 12 4 28098 187 38 8 23 -9 5911.5 -9
1976 12 5 28099 188 50 15 32.5 0.5 5912 0.5
1976 12 6 28100 189 50 9 29.5 -2.5 5909.5 -2.5
1976 12 7 28101 190 50 11 30.5 -1.5 5908 -1.5
1976 12 8 28102 191 45 9 27 -5 5903 -5
1976 12 9 28103 192 50 5 27.5 -4.5 5898.5 -4.5
1976 12 10 28104 193 50 15 32.5 0.5 5899 0.5
1976 12 11 28105 194 50 4 27 -5 5894 -5
1976 12 12 28106 195 52 4 28 -4 5890 -4
1976 12 13 28107 196 47 3 25 -7 5883 -7
1976 12 14 28108 197 50 7 28.5 -3.5 5879.5 -3.5
1976 12 15 28109 198 50 4 27 -5 5874.5 -5
1976 12 16 28110 199 50 4 27 -5 5869.5 -5
1976 12 17 28111 200 45 0 22.5 -9.5 5860 -9.5
1976 12 18 28112 201 45 0 22.5 -9.5 5850.5 -9.5
1976 12 19 28113 202 47 0 23.5 -8.5 5842 -8.5
1976 12 20 28114 203 47 -3 22 -10 5832 -10
1976 12 21 28115 204 43 -4 19.5 -12.5 5819.5 -12.5
1976 12 22 28116 205 42 -5 18.5 -13.5 5806 -13.5
1976 12 23 28117 206 44 4 24 -8 5798 -8
1976 12 24 28118 207 46 15 30.5 -1.5 5796.5 -1.5
1976 12 25 28119 208 40 0 20 -12 5784.5 -12
1976 12 26 28120 209 45 1 23 -9 5775.5 -9
1976 12 27 28121 210 45 5 25 -7 5768.5 -7
1976 12 28 28122 211 48 -2 23 -9 5759.5 -9
1976 12 29 28123 212 38 -3 17.5 -14.5 5745 -14.5
1976 12 30 28124 213 40 8 24 -8 5737 -8
1976 12 31 28125 214 45 12 28.5 -3.5 5733.5 -3.5
1977 1 1 28126 215 47 11 29 -3 5730.5 -3
1977 1 2 28127 216 51 6 28.5 -3.5 5727 -3.5
1977 1 3 28128 217 51 32 41.5 9.5 5736.5 9.5
1977 1 4 28129 218 50 13 31.5 -0.5 5736 -0.5
1977 1 5 28130 219 35 13 24 -8 5728 -8
1977 1 6 28131 220 30 12 21 -11 5717 -11
1977 1 7 28132 221 32 13 22.5 -9.5 5707.5 -9.5
1977 1 8 28133 222 30 15 22.5 -9.5 5698 -9.5
1977 1 9 28134 223 31 1 16 -16 5682 -16
1977 1 10 28135 224 26 -4 11 -21 5661 -21
1977 1 11 28136 225 26 -5 10.5 -21.5 5639.5 -21.5
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1977 1 12 28137 226 30 -5 12.5 -19.5 5620 -19.5
1977 1 13 28138 227 32 -4 14 -18 5602 -18
1977 1 14 28139 228 39 -2 18.5 -13.5 5588.5 -13.5
1977 1 15 28140 229 38 0 19 -13 5575.5 -13
1977 1 16 28141 230 38 5 21.5 -10.5 5565 -10.5
1977 1 17 28142 231 45 3 24 -8 5557 -8
1977 1 18 28143 232 50 7 28.5 -3.5 5553.5 -3.5
1977 1 19 28144 233 49 9 29 -3 5550.5 -3
1977 1 20 28145 234 45 7 26 -6 5544.5 -6
1977 1 21 28146 235 45 22 33.5 1.5 5546 1.5
1977 1 22 28147 236 42 32 37 5 5551 5
1977 1 23 28148 237 51 30 40.5 8.5 5559.5 8.5
1977 1 24 28149 238 50 18 34 2 5561.5 2
1977 1 25 28150 239 45 8 26.5 -5.5 5556 -5.5
1977 1 26 28151 240 45 4 24.5 -7.5 5548.5 -7.5
1977 1 27 28152 241 51 6 28.5 -3.5 5545 -3.5
1977 1 28 28153 242 55 5 30 -2 5543 -2
1977 1 29 28154 243 51 4 27.5 -4.5 5538.5 -4.5
1977 1 30 28155 244 54 5 29.5 -2.5 5536 -2.5
1977 1 31 28156 245 50 6 28 -4 5532 -4
1977 2 1 28157 246 53 19 36 4 5536 4
1977 2 2 28158 247 50 21 35.5 3.5 5539.5 3.5
1977 2 3 28159 248 54 7 30.5 -1.5 5538 -1.5
1977 2 4 28160 249 55 5 30 -2 5536 -2
1977 2 5 28161 250 53 19 36 4 5540 4
1977 2 6 28162 251 57 6 31.5 -0.5 5539.5 -0.5
1977 2 7 28163 252 57 6 31.5 -0.5 5539 -0.5
1977 2 8 28164 253 53 4 28.5 -3.5 5535.5 -3.5
1977 2 9 28165 254 48 4 26 -6 5529.5 -6
1977 2 10 28166 255 62 5 33.5 1.5 5531 1.5
1977 2 11 28167 256 58 14 36 4 5535 4
1977 2 12 28168 257 61 12 36.5 4.5 5539.5 4.5
1977 2 13 28169 258 66 15 40.5 8.5 5548 8.5
1977 2 14 28170 259 62 18 40 8 5556 8
1977 2 15 28171 260 62 14 38 6 5562 6
1977 2 16 28172 261 65 18 41.5 9.5 5571.5 9.5
1977 2 17 28173 262 67 18 42.5 10.5 5582 10.5
1977 2 18 28174 263 67 16 41.5 9.5 5591.5 9.5
1977 2 19 28175 264 68 15 41.5 9.5 5601 9.5
1977 2 20 28176 265 65 10 37.5 5.5 5606.5 5.5
1977 2 21 28177 266 62 22 42 10 5616.5 10
1977 2 22 28178 267 60 32 46 14 5630.5 14
1977 2 23 28179 268 54 22 38 6 5636.5 6
1977 2 24 28180 269 45 31 38 6 5642.5 6
1977 2 25 28181 270 45 19 32 0 5642.5 0
1977 2 26 28182 271 52 10 31 -1 5641.5 -1
1977 2 27 28183 272 51 13 32 0 5641.5 0
1977 2 28 28184 273 54 10 32 0 5641.5 0
1977 3 1 28185 274 57 14 35.5 3.5 5645 3.5
1977 3 2 28186 275 45 21 33 1 5646 1
1977 3 3 28187 276 52 8 30 -2 5644 -2
1977 3 4 28188 277 47 21 34 2 5646 2
1977 3 5 28189 278 50 4 27 -5 5641 -5
1977 3 6 28190 279 56 8 32 0 5641 0
1977 3 7 28191 280 63 11 37 5 5646 5
1977 3 8 28192 281 70 23 46.5 14.5 5660.5 14.5
1977 3 9 28193 282 72 19 45.5 13.5 5674 13.5
1977 3 10 28194 283 45 34 39.5 7.5 5681.5 7.5
1977 3 11 28195 284 52 21 36.5 4.5 5686 4.5
1977 3 12 28196 285 55 10 32.5 0.5 5686.5 0.5
1977 3 13 28197 286 65 22 43.5 11.5 5698 11.5
1977 3 14 28198 287 50 15 32.5 0.5 5698.5 0.5
1977 3 15 28199 288 57 10 33.5 1.5 5700 1.5
1977 3 16 28200 289 67 10 38.5 6.5 5706.5 6.5
1977 3 17 28201 290 57 35 46 14 5720.5 14
1977 3 18 28202 291 47 29 38 6 5726.5 6
1977 3 19 28203 292 62 10 36 4 5730.5 4
1977 3 20 28204 293 55 27 41 9 5739.5 9
1977 3 21 28205 294 62 18 40 8 5747.5 8
1977 3 22 28206 295 67 16 41.5 9.5 5757 9.5
1977 3 23 28207 296 75 17 46 14 5771 14
1977 3 24 28208 297 72 50 61 29 5800 29
1977 3 25 28209 298 62 38 50 18 5818 18
1977 3 26 28210 299 61 35 48 16 5834 16
1977 3 27 28211 300 72 26 49 17 5851 17
1977 3 28 28212 301 52 26 39 7 5858 7
1977 3 29 28213 302 46 20 33 1 5859 1
1977 3 30 28214 303 55 8 31.5 -0.5 5858.5 -0.5
1977 3 31 28215 304 62 16 39 7 5865.5 7
1977 4 1 28216 305 53 26 39.5 7.5 5873 7.5
1977 4 2 28217 306 50 26 38 6 5879 6
1977 4 3 28218 307 53 16 34.5 2.5 5881.5 2.5
1977 4 4 28219 308 66 20 43 11 5892.5 11
1977 4 5 28220 309 69 24 46.5 14.5 5907 14.5
1977 4 6 28221 310 75 24 49.5 17.5 5924.5 17.5
1977 4 7 28222 311 81 29 55 23 5947.5 23
1977 4 8 28223 312 85 32 58.5 26.5 5974 26.5
1977 4 9 28224 313 85 45 65 33 6007 33
1977 4 10 28225 314 80 47 63.5 31.5 6038.5 31.5
1977 4 11 28226 315 73 46 59.5 27.5 6066 27.5
1977 4 12 28227 316 74 32 53 21 6087 21
1977 4 13 28228 317 70 32 51 19 6106 19
1977 4 14 28229 318 80 32 56 24 6130 24
1977 4 15 28230 319 62 39 50.5 18.5 6148.5 18.5
1977 4 16 28231 320 75 39 57 25 6173.5 25
1977 4 17 28232 321 85 33 59 27 6200.5 27
1977 4 18 28233 322 85 38 61.5 29.5 6230 29.5
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1977 4 19 28234 323 65 40 52.5 20.5 6250.5 20.5
1977 4 20 28235 324 70 25 47.5 15.5 6266 15.5
1977 4 21 28236 325 77 27 52 20 6286 20
1977 4 22 28237 326 83 32 57.5 25.5 6311.5 25.5
1977 4 23 28238 327 87 28 57.5 25.5 6337 25.5
1977 4 24 28239 328 85 32 58.5 26.5 6363.5 26.5
1977 4 25 28240 329 88 42 65 33 6396.5 33
1977 4 26 28241 330 89 42 65.5 33.5 6430 33.5
1977 4 27 28242 331 90 54 72 40 6470 40
1977 4 28 28243 332 82 52 67 35 6505 35
1977 4 29 28244 333 85 42 63.5 31.5 6536.5 31.5
1977 4 30 28245 334 88 40 64 32 6568.5 32
1977 5 1 28246 335 82 50 66 34 6602.5 34
1977 5 2 28247 336 85 40 62.5 30.5 6633 30.5
1977 5 3 28248 337 80 40 60 28 6661 28
1977 5 4 28249 338 82 53 67.5 35.5 6696.5 35.5
1977 5 5 28250 339 82 54 68 36 6732.5 36
1977 5 6 28251 340 78 56 67 35 6767.5 35
1977 5 7 28252 341 79 50 64.5 32.5 6800 32.5
1977 5 8 28253 342 85 45 65 33 6833 33
1977 5 9 28254 343 85 54 69.5 37.5 6870.5 37.5
1977 5 10 28255 344 74 42 58 26 6896.5 26
1977 5 11 28256 345 82 34 58 26 6922.5 26
1977 5 12 28257 346 87 35 61 29 6951.5 29
1977 5 13 28258 347 80 48 64 32 6983.5 32
1977 5 14 28259 348 72 37 54.5 22.5 7006 22.5
1977 5 15 28260 349 73 52 62.5 30.5 7036.5 30.5
1977 5 16 28261 350 72 45 58.5 26.5 7063 26.5
1977 5 17 28262 351 70 43 56.5 24.5 7087.5 24.5
1977 5 18 28263 352 66 42 54 22 7109.5 22
1977 5 19 28264 353 71 29 50 18 7127.5 18
1977 5 20 28265 354 73 35 54 22 7149.5 22
1977 5 21 28266 355 80 35 57.5 25.5 7175 25.5
1977 5 22 28267 356 90 38 64 32 7207 32
1977 5 23 28268 357 87 64 75.5 43.5 7250.5 43.5
1977 5 24 28269 358 68 56 62 30 7280.5 30
1977 5 25 28270 359 70 48 59 27 7307.5 27
1977 5 26 28271 360 78 46 62 30 7337.5 30
1977 5 27 28272 361 86 40 63 31 7368.5 31
1977 5 28 28273 362 87 40 63.5 31.5 7400 31.5
1977 5 29 28274 363 91 40 65.5 33.5 7433.5 33.5 1977
1977 5 30 28275 364 91 45 68 36 7469.5 36 Avg (n ) % values
1977 5 31 28276 365 98 45 71.5 39.5 7509 39.5 52.6 365 100.0
1977 6 1 28277 1 105 48 76.5 44.5 44.5 44.5
1977 6 2 28278 2 99 54 76.5 44.5 89 44.5
1977 6 3 28279 3 102 51 76.5 44.5 133.5 44.5
1977 6 4 28280 4 101 61 81 49 182.5 49
1977 6 5 28281 5 102 61 81.5 49.5 232 49.5
1977 6 6 28282 6 99 63 81 49 281 49
1977 6 7 28283 7 100 60 80 48 329 48
1977 6 8 28284 8 92 69 80.5 48.5 377.5 48.5
1977 6 9 28285 9 94 64 79 47 424.5 47
1977 6 10 28286 10 93 52 72.5 40.5 465 40.5
1977 6 11 28287 11 94 48 71 39 504 39
1977 6 12 28288 12 97 48 72.5 40.5 544.5 40.5
1977 6 13 28289 13 99 48 73.5 41.5 586 41.5
1977 6 14 28290 14 100 49 74.5 42.5 628.5 42.5
1977 6 15 28291 15 100 52 76 44 672.5 44
1977 6 16 28292 16 100 48 74 42 714.5 42
1977 6 17 28293 17 101 48 74.5 42.5 757 42.5
1977 6 18 28294 18 97 60 78.5 46.5 803.5 46.5
1977 6 19 28295 19 97 48 72.5 40.5 844 40.5
1977 6 20 28296 20 95 57 76 44 888 44
1977 6 21 28297 21 99 53 76 44 932 44
1977 6 22 28298 22 95 53 74 42 974 42
1977 6 23 28299 23 101 57 79 47 1021 47
1977 6 24 28300 24 102 66 84 52 1073 52
1977 6 25 28301 25 101 64 82.5 50.5 1123.5 50.5
1977 6 26 28302 26 101 57 79 47 1170.5 47
1977 6 27 28303 27 104 62 83 51 1221.5 51
1977 6 28 28304 28 105 60 82.5 50.5 1272 50.5
1977 6 29 28305 29 104 64 84 52 1324 52
1977 6 30 28306 30 104 53 78.5 46.5 1370.5 46.5
1977 7 1 28307 31 94 60 77 45 1415.5 45
1977 7 2 28308 32 98 56 77 45 1460.5 45
1977 7 3 28309 33 91 65 78 46 1506.5 46
1977 7 4 28310 34 86 66 76 44 1550.5 44
1977 7 5 28311 35 98 58 78 46 1596.5 46
1977 7 6 28312 36 101 53 77 45 1641.5 45
1977 7 7 28313 37 101 53 77 45 1686.5 45
1977 7 8 28314 38 106 53 79.5 47.5 1734 47.5
1977 7 9 28315 39 103 58 80.5 48.5 1782.5 48.5
1977 7 10 28316 40 104 66 85 53 1835.5 53
1977 7 11 28317 41 102 53 77.5 45.5 1881 45.5
1977 7 12 28318 42 105 56 80.5 48.5 1929.5 48.5
1977 7 13 28319 43 102 76 89 57 1986.5 57
1977 7 14 28320 44 104 56 80 48 2034.5 48
1977 7 15 28321 45 104 65 84.5 52.5 2087 52.5
1977 7 16 28322 46 108 74 91 59 2146 59
1977 7 17 28323 47 101 70 85.5 53.5 2199.5 53.5
1977 7 18 28324 48 104 69 86.5 54.5 2254 54.5
1977 7 19 28325 49 98 70 84 52 2306 52
1977 7 20 28326 50 98 64 81 49 2355 49
1977 7 21 28327 51 97 57 77 45 2400 45
1977 7 22 28328 52 87 60 73.5 41.5 2441.5 41.5
1977 7 23 28329 53 93 67 80 48 2489.5 48
1977 7 24 28330 54 85 68 76.5 44.5 2534 44.5
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1977 7 25 28331 55 95 57 76 44 2578 44
1977 7 26 28332 56 100 59 79.5 47.5 2625.5 47.5
1977 7 27 28333 57 97 75 86 54 2679.5 54
1977 7 28 28334 58 100 68 84 52 2731.5 52
1977 7 29 28335 59 105 56 80.5 48.5 2780 48.5
1977 7 30 28336 60 103 56 79.5 47.5 2827.5 47.5
1977 7 31 28337 61 102 55 78.5 46.5 2874 46.5
1977 8 1 28338 62 102 58 80 48 2922 48
1977 8 2 28339 63 105 53 79 47 2969 47
1977 8 3 28340 64 107 53 80 48 3017 48
1977 8 4 28341 65 101 68 84.5 52.5 3069.5 52.5
1977 8 5 28342 66 100 63 81.5 49.5 3119 49.5
1977 8 6 28343 67 105 63 84 52 3171 52
1977 8 7 28344 68 105 67 86 54 3225 54
1977 8 8 28345 69 104 65 84.5 52.5 3277.5 52.5
1977 8 9 28346 70 104 58 81 49 3326.5 49
1977 8 10 28347 71 102 55 78.5 46.5 3373 46.5
1977 8 11 28348 72 101 55 78 46 3419 46
1977 8 12 28349 73 99 63 81 49 3468 49
1977 8 13 28350 74 103 63 83 51 3519 51
1977 8 14 28351 75 103 57 80 48 3567 48
1977 8 15 28352 76 91 71 81 49 3616 49
1977 8 16 28353 77 91 67 79 47 3663 47
1977 8 17 28354 78 87 67 77 45 3708 45
1977 8 18 28355 79 100 62 81 49 3757 49
1977 8 19 28356 80 95 65 80 48 3805 48
1977 8 20 28357 81 100 57 78.5 46.5 3851.5 46.5
1977 8 21 28358 82 100 61 80.5 48.5 3900 48.5
1977 8 22 28359 83 103 58 80.5 48.5 3948.5 48.5
1977 8 23 28360 84 100 62 81 49 3997.5 49
1977 8 24 28361 85 96 60 78 46 4043.5 46
1977 8 25 28362 86 97 63 80 48 4091.5 48
1977 8 26 28363 87 97 65 81 49 4140.5 49
1977 8 27 28364 88 80 48 64 32 4172.5 32
1977 8 28 28365 89 87 48 67.5 35.5 4208 35.5
1977 8 29 28366 90 93 47 70 38 4246 38
1977 8 30 28367 91 100 54 77 45 4291 45
1977 8 31 28368 92 100 60 80 48 4339 48
1977 9 1 28369 93 98 60 79 47 4386 47
1977 9 2 28370 94 99 54 76.5 44.5 4430.5 44.5
1977 9 3 28371 95 96 67 81.5 49.5 4480 49.5
1977 9 4 28372 96 93 57 75 43 4523 43
1977 9 5 28373 97 98 51 74.5 42.5 4565.5 42.5
1977 9 6 28374 98 98 50 74 42 4607.5 42
1977 9 7 28375 99 103 53 78 46 4653.5 46
1977 9 8 28376 100 100 60 80 48 4701.5 48
1977 9 9 28377 101 99 50 74.5 42.5 4744 42.5
1977 9 10 28378 102 98 59 78.5 46.5 4790.5 46.5
1977 9 11 28379 103 82 58 70 38 4828.5 38
1977 9 12 28380 104 85 54 69.5 37.5 4866 37.5
1977 9 13 28381 105 85 45 65 33 4899 33
1977 9 14 28382 106 85 47 66 34 4933 34
1977 9 15 28383 107 90 47 68.5 36.5 4969.5 36.5
1977 9 16 28384 108 86 60 73 41 5010.5 41
1977 9 17 28385 109 83 60 71.5 39.5 5050 39.5
1977 9 18 28386 110 85 42 63.5 31.5 5081.5 31.5
1977 9 19 28387 111 85 40 62.5 30.5 5112 30.5
1977 9 20 28388 112 87 56 71.5 39.5 5151.5 39.5
1977 9 21 28389 113 72 45 58.5 26.5 5178 26.5
1977 9 22 28390 114 85 43 64 32 5210 32
1977 9 23 28391 115 72 46 59 27 5237 27
1977 9 24 28392 116 93 33 63 31 5268 31
1977 9 25 28393 117 93 45 69 37 5305 37
1977 9 26 28394 118 93 64 78.5 46.5 5351.5 46.5
1977 9 27 28395 119 89 43 66 34 5385.5 34
1977 9 28 28396 120 88 55 71.5 39.5 5425 39.5
1977 9 29 28397 121 88 55 71.5 39.5 5464.5 39.5
1977 9 30 28398 122 70 45 57.5 25.5 5490 25.5
1977 10 1 28399 123 70 30 50 18 5508 18
1977 10 2 28400 124 78 32 55 23 5531 23
1977 10 3 28401 125 89 35 62 30 5561 30
1977 10 4 28402 126 88 35 61.5 29.5 5590.5 29.5
1977 10 5 28403 127 85 48 66.5 34.5 5625 34.5
1977 10 6 28404 128 78 50 64 32 5657 32
1977 10 7 28405 129 72 40 56 24 5681 24
1977 10 8 28406 130 70 32 51 19 5700 19
1977 10 9 28407 131 75 30 52.5 20.5 5720.5 20.5
1977 10 10 28408 132 69 33 51 19 5739.5 19
1977 10 11 28409 133 69 28 48.5 16.5 5756 16.5
1977 10 12 28410 134 72 25 48.5 16.5 5772.5 16.5
1977 10 13 28411 135 73 27 50 18 5790.5 18
1977 10 14 28412 136 80 30 55 23 5813.5 23
1977 10 15 28413 137 82 30 56 24 5837.5 24
1977 10 16 28414 138 81 28 54.5 22.5 5860 22.5
1977 10 17 28415 139 81 30 55.5 23.5 5883.5 23.5
1977 10 18 28416 140 82 30 56 24 5907.5 24
1977 10 19 28417 141 79 30 54.5 22.5 5930 22.5
1977 10 20 28418 142 79 47 63 31 5961 31
1977 10 21 28419 143 72 37 54.5 22.5 5983.5 22.5
1977 10 22 28420 144 72 32 52 20 6003.5 20
1977 10 23 28421 145 72 28 50 18 6021.5 18
1977 10 24 28422 146 72 26 49 17 6038.5 17
1977 10 25 28423 147 75 30 52.5 20.5 6059 20.5
1977 10 26 28424 148 75 28 51.5 19.5 6078.5 19.5
1977 10 27 28425 149 80 30 55 23 6101.5 23
1977 10 28 28426 150 80 55 67.5 35.5 6137 35.5
1977 10 29 28427 151 75 50 62.5 30.5 6167.5 30.5
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1977 10 30 28428 152 70 30 50 18 6185.5 18
1977 10 31 28429 153 56 26 41 9 6194.5 9
1977 11 1 28430 154 56 16 36 4 6198.5 4
1977 11 2 28431 155 59 19 39 7 6205.5 7
1977 11 3 28432 156 65 19 42 10 6215.5 10
1977 11 4 28433 157 70 26 48 16 6231.5 16
1977 11 5 28434 158 77 35 56 24 6255.5 24
1977 11 6 28435 159 58 41 49.5 17.5 6273 17.5
1977 11 7 28436 160 63 43 53 21 6294 21
1977 11 8 28437 161 47 34 40.5 8.5 6302.5 8.5
1977 11 9 28438 162 45 14 29.5 -2.5 6300 -2.5
1977 11 10 28439 163 50 14 32 0 6300 0
1977 11 11 28440 164 53 18 35.5 3.5 6303.5 3.5
1977 11 12 28441 165 60 23 41.5 9.5 6313 9.5
1977 11 13 28442 166 56 18 37 5 6318 5
1977 11 14 28443 167 63 17 40 8 6326 8
1977 11 15 28444 168 67 25 46 14 6340 14
1977 11 16 28445 169 70 23 46.5 14.5 6354.5 14.5
1977 11 17 28446 170 67 23 45 13 6367.5 13
1977 11 18 28447 171 67 35 51 19 6386.5 19
1977 11 19 28448 172 56 30 43 11 6397.5 11
1977 11 20 28449 173 37 9 23 -9 6388.5 -9
1977 11 21 28450 174 38 12 25 -7 6381.5 -7
1977 11 22 28451 175 49 22 35.5 3.5 6385 3.5
1977 11 23 28452 176 55 22 38.5 6.5 6391.5 6.5
1977 11 24 28453 177 55 22 38.5 6.5 6398 6.5
1977 11 25 28454 178 65 22 43.5 11.5 6409.5 11.5
1977 11 26 28455 179 68 22 45 13 6422.5 13
1977 11 27 28456 180 60 30 45 13 6435.5 13
1977 11 28 28457 181 57 32 44.5 12.5 6448 12.5
1977 11 29 28458 182 52 14 33 1 6449 1
1977 11 30 28459 183 55 17 36 4 6453 4
1977 12 1 28460 184 50 17 33.5 1.5 6454.5 1.5
1977 12 2 28461 185 55 20 37.5 5.5 6460 5.5
1977 12 3 28462 186 62 20 41 9 6469 9
1977 12 4 28463 187 67 24 45.5 13.5 6482.5 13.5
1977 12 5 28464 188 61 34 47.5 15.5 6498 15.5
1977 12 6 28465 189 60 14 37 5 6503 5
1977 12 7 28466 190 63 14 38.5 6.5 6509.5 6.5
1977 12 8 28467 191 57 25 41 9 6518.5 9
1977 12 9 28468 192 55 14 34.5 2.5 6521 2.5
1977 12 10 28469 193 55 14 34.5 2.5 6523.5 2.5
1977 12 11 28470 194 53 9 31 -1 6522.5 -1
1977 12 12 28471 195 54 23 38.5 6.5 6529 6.5
1977 12 13 28472 196 54 14 34 2 6531 2
1977 12 14 28473 197 52 17 34.5 2.5 6533.5 2.5
1977 12 15 28474 198 67 21 44 12 6545.5 12
1977 12 16 28475 199 42 27 34.5 2.5 6548 2.5
1977 12 17 28476 200 40 14 27 -5 6543 -5
1977 12 18 28477 201 45 25 35 3 6546 3
1977 12 19 28478 202 41 20 30.5 -1.5 6544.5 -1.5
1977 12 20 28479 203 33 7 20 -12 6532.5 -12
1977 12 21 28480 204 28 4 16 -16 6516.5 -16
1977 12 22 28481 205 37 11 24 -8 6508.5 -8
1977 12 23 28482 206 38 4 21 -11 6497.5 -11
1977 12 24 28483 207 50 7 28.5 -3.5 6494 -3.5
1977 12 25 28484 208 46 6 26 -6 6488 -6
1977 12 26 28485 209 44 5 24.5 -7.5 6480.5 -7.5
1977 12 27 28486 210 42 20 31 -1 6479.5 -1
1977 12 28 28487 211 42 32 37 5 6484.5 5
1977 12 29 28488 212 40 32 36 4 6488.5 4
1977 12 30 28489 213 53 35 44 12 6500.5 12
1977 12 31 28490 214 50 26 38 6 6506.5 6
1978 1 1 28491 215 39 11 25 -7 6499.5 -7
1978 1 2 28492 216 39 9 24 -8 6491.5 -8
1978 1 3 28493 217 41 21 31 -1 6490.5 -1
1978 1 4 28494 218 43 24 33.5 1.5 6492 1.5
1978 1 5 28495 219 51 23 37 5 6497 5
1978 1 6 28496 220 49 30 39.5 7.5 6504.5 7.5
1978 1 7 28497 221 50 12 31 -1 6503.5 -1
1978 1 8 28498 222 44 11 27.5 -4.5 6499 -4.5
1978 1 9 28499 223 42 18 30 -2 6497 -2
1978 1 10 28500 224 37 32 34.5 2.5 6499.5 2.5
1978 1 11 28501 225 42 28 35 3 6502.5 3
1978 1 12 28502 226 38 29 33.5 1.5 6504 1.5
1978 1 13 28503 227 36 20 28 -4 6500 -4
1978 1 14 28504 228 34 28 31 -1 6499 -1
1978 1 15 28505 229 38 28 33 1 6500 1
1978 1 16 28506 230 40 20 30 -2 6498 -2
1978 1 17 28507 231 47 32 39.5 7.5 6505.5 7.5
1978 1 18 28508 232 47 21 34 2 6507.5 2
1978 1 19 28509 233 34 27 30.5 -1.5 6506 -1.5
1978 1 20 28510 234 42 22 32 0 6506 0
1978 1 21 28511 235 30 18 24 -8 6498 -8
1978 1 22 28512 236 33 18 25.5 -6.5 6491.5 -6.5
1978 1 23 28513 237 30 25 27.5 -4.5 6487 -4.5
1978 1 24 28514 238 40 1 20.5 -11.5 6475.5 -11.5
1978 1 25 28515 239 28 -8 10 -22 6453.5 -22
1978 1 26 28516 240 36 6 21 -11 6442.5 -11
1978 1 27 28517 241 35 -3 16 -16 6426.5 -16
1978 1 28 28518 242 32 -1 15.5 -16.5 6410 -16.5
1978 1 29 28519 243 38 8 23 -9 6401 -9
1978 1 30 28520 244 39 0 19.5 -12.5 6388.5 -12.5
1978 1 31 28521 245 42 20 31 -1 6387.5 -1
1978 2 1 28522 246 44 31 37.5 5.5 6393 5.5
1978 2 2 28523 247 44 32 38 6 6399 6
1978 2 3 28524 248 39 32 35.5 3.5 6402.5 3.5
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1978 2 4 28525 249 37 32 34.5 2.5 6405 2.5
1978 2 5 28526 250 36 30 33 1 6406 1
1978 2 6 28527 251 38 30 34 2 6408 2
1978 2 7 28528 252 40 35 37.5 5.5 6413.5 5.5
1978 2 8 28529 253 49 30 39.5 7.5 6421 7.5
1978 2 9 28530 254 37 27 32 0 6421 0
1978 2 10 28531 255 50 35 42.5 10.5 6431.5 10.5
1978 2 11 28532 256 47 33 40 8 6439.5 8
1978 2 12 28533 257 50 26 38 6 6445.5 6
1978 2 13 28534 258 35 20 27.5 -4.5 6441 -4.5
1978 2 14 28535 259 48 28 38 6 6447 6
1978 2 15 28536 260 48 20 34 2 6449 2
1978 2 16 28537 261 40 25 32.5 0.5 6449.5 0.5
1978 2 17 28538 262 38 15 26.5 -5.5 6444 -5.5
1978 2 18 28539 263 40 13 26.5 -5.5 6438.5 -5.5
1978 2 19 28540 264 45 18 31.5 -0.5 6438 -0.5
1978 2 20 28541 265 53 25 39 7 6445 7
1978 2 21 28542 266 50 21 35.5 3.5 6448.5 3.5
1978 2 22 28543 267 50 20 35 3 6451.5 3
1978 2 23 28544 268 51 18 34.5 2.5 6454 2.5
1978 2 24 28545 269 52 20 36 4 6458 4
1978 2 25 28546 270 58 23 40.5 8.5 6466.5 8.5
1978 2 26 28547 271 55 28 41.5 9.5 6476 9.5
1978 2 27 28548 272 60 43 51.5 19.5 6495.5 19.5
1978 2 28 28549 273 55 34 44.5 12.5 6508 12.5
1978 3 1 28550 274 58 40 49 17 6525 17
1978 3 2 28551 275 66 40 53 21 6546 21
1978 3 3 28552 276 60 39 49.5 17.5 6563.5 17.5
1978 3 4 28553 277 48 30 39 7 6570.5 7
1978 3 5 28554 278 60 43 51.5 19.5 6590 19.5
1978 3 6 28555 279 61 30 45.5 13.5 6603.5 13.5
1978 3 7 28556 280 61 28 44.5 12.5 6616 12.5
1978 3 8 28557 281 64 24 44 12 6628 12
1978 3 9 28558 282 64 35 49.5 17.5 6645.5 17.5
1978 3 10 28559 283 60 34 47 15 6660.5 15
1978 3 11 28560 284 60 33 46.5 14.5 6675 14.5
1978 3 12 28561 285 56 37 46.5 14.5 6689.5 14.5
1978 3 13 28562 286 55 24 39.5 7.5 6697 7.5
1978 3 14 28563 287 49 30 39.5 7.5 6704.5 7.5
1978 3 15 28564 288 56 19 37.5 5.5 6710 5.5
1978 3 16 28565 289 62 18 40 8 6718 8
1978 3 17 28566 290 66 21 43.5 11.5 6729.5 11.5
1978 3 18 28567 291 70 22 46 14 6743.5 14
1978 3 19 28568 292 62 42 52 20 6763.5 20
1978 3 20 28569 293 72 32 52 20 6783.5 20
1978 3 21 28570 294 73 32 52.5 20.5 6804 20.5
1978 3 22 28571 295 72 52 62 30 6834 30
1978 3 23 28572 296 67 38 52.5 20.5 6854.5 20.5
1978 3 24 28573 297 67 25 46 14 6868.5 14
1978 3 25 28574 298 73 26 49.5 17.5 6886 17.5
1978 3 26 28575 299 77 26 51.5 19.5 6905.5 19.5
1978 3 27 28576 300 77 30 53.5 21.5 6927 21.5
1978 3 28 28577 301 77 42 59.5 27.5 6954.5 27.5
1978 3 29 28578 302 80 32 56 24 6978.5 24
1978 3 30 28579 303 80 36 58 26 7004.5 26
1978 3 31 28580 304 80 43 61.5 29.5 7034 29.5
1978 4 1 28581 305 70 50 60 28 7062 28
1978 4 2 28582 306 70 40 55 23 7085 23
1978 4 3 28583 307 70 30 50 18 7103 18
1978 4 4 28584 308 73 42 57.5 25.5 7128.5 25.5
1978 4 5 28585 309 65 38 51.5 19.5 7148 19.5
1978 4 6 28586 310 71 43 57 25 7173 25
1978 4 7 28587 311 77 48 62.5 30.5 7203.5 30.5
1978 4 8 28588 312 57 35 46 14 7217.5 14
1978 4 9 28589 313 52 36 44 12 7229.5 12
1978 4 10 28590 314 68 27 47.5 15.5 7245 15.5
1978 4 11 28591 315 80 30 55 23 7268 23
1978 4 12 28592 316 80 45 62.5 30.5 7298.5 30.5
1978 4 13 28593 317 77 42 59.5 27.5 7326 27.5
1978 4 14 28594 318 78 42 60 28 7354 28
1978 4 15 28595 319 75 54 64.5 32.5 7386.5 32.5
1978 4 16 28596 320 62 42 52 20 7406.5 20
1978 4 17 28597 321 55 32 43.5 11.5 7418 11.5
1978 4 18 28598 322 74 25 49.5 17.5 7435.5 17.5
1978 4 19 28599 323 62 25 43.5 11.5 7447 11.5
1978 4 20 28600 324 77 30 53.5 21.5 7468.5 21.5
1978 4 21 28601 325 67 42 54.5 22.5 7491 22.5
1978 4 22 28602 326 64 30 47 15 7506 15
1978 4 23 28603 327 77 30 53.5 21.5 7527.5 21.5
1978 4 24 28604 328 82 35 58.5 26.5 7554 26.5
1978 4 25 28605 329 80 47 63.5 31.5 7585.5 31.5
1978 4 26 28606 330 80 60 70 38 7623.5 38
1978 4 27 28607 331 74 50 62 30 7653.5 30
1978 4 28 28608 332 79 42 60.5 28.5 7682 28.5
1978 4 29 28609 333 65 47 56 24 7706 24
1978 4 30 28610 334 75 35 55 23 7729 23
1978 5 1 28611 335 58 44 51 19 7748 19
1978 5 2 28612 336 73 41 57 25 7773 25
1978 5 3 28613 337 73 46 59.5 27.5 7800.5 27.5
1978 5 4 28614 338 61 45 53 21 7821.5 21
1978 5 5 28615 339 53 40 46.5 14.5 7836 14.5
1978 5 6 28616 340 61 40 50.5 18.5 7854.5 18.5
1978 5 7 28617 341 61 36 48.5 16.5 7871 16.5
1978 5 8 28618 342 70 33 51.5 19.5 7890.5 19.5
1978 5 9 28619 343 76 33 54.5 22.5 7913 22.5
1978 5 10 28620 344 88 40 64 32 7945 32
1978 5 11 28621 345 87 45 66 34 7979 34
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1978 5 12 28622 346 83 48 65.5 33.5 8012.5 33.5
1978 5 13 28623 347 93 38 65.5 33.5 8046 33.5
1978 5 14 28624 348 96 48 72 40 8086 40
1978 5 15 28625 349 93 59 76 44 8130 44
1978 5 16 28626 350 72 48 60 28 8158 28
1978 5 17 28627 351 65 43 54 22 8180 22
1978 5 18 28628 352 77 34 55.5 23.5 8203.5 23.5
1978 5 19 28629 353 82 34 58 26 8229.5 26
1978 5 20 28630 354 87 40 63.5 31.5 8261 31.5
1978 5 21 28631 355 85 58 71.5 39.5 8300.5 39.5
1978 5 22 28632 356 90 45 67.5 35.5 8336 35.5
1978 5 23 28633 357 90 59 74.5 42.5 8378.5 42.5
1978 5 24 28634 358 80 58 69 37 8415.5 37
1978 5 25 28635 359 82 52 67 35 8450.5 35
1978 5 26 28636 360 85 38 61.5 29.5 8480 29.5
1978 5 27 28637 361 81 43 62 30 8510 30
1978 5 28 28638 362 83 40 61.5 29.5 8539.5 29.5
1978 5 29 28639 363 95 41 68 36 8575.5 36 1978
1978 5 30 28640 364 92 48 70 38 8613.5 38 Avg (n ) % values
1978 5 31 28641 365 78 52 65 33 8646.5 33 55.7 365 100.0
1978 6 1 28642 1 85 35 60 28 28 28
1978 6 2 28643 2 91 43 67 35 63 35
1978 6 3 28644 3 91 52 71.5 39.5 102.5 39.5
1978 6 4 28645 4 82 52 67 35 137.5 35
1978 6 5 28646 5 80 45 62.5 30.5 168 30.5
1978 6 6 28647 6 92 42 67 35 203 35
1978 6 7 28648 7 97 47 72 40 243 40
1978 6 8 28649 8 97 50 73.5 41.5 284.5 41.5
1978 6 9 28650 9 105 46 75.5 43.5 328 43.5
1978 6 10 28651 10 101 72 86.5 54.5 382.5 54.5
1978 6 11 28652 11 87 60 73.5 41.5 424 41.5
1978 6 12 28653 12 100 45 72.5 40.5 464.5 40.5
1978 6 13 28654 13 106 50 78 46 510.5 46
1978 6 14 28655 14 100 52 76 44 554.5 44
1978 6 15 28656 15 99 66 82.5 50.5 605 50.5
1978 6 16 28657 16 97 65 81 49 654 49
1978 6 17 28658 17 90 52 71 39 693 39
1978 6 18 28659 18 100 47 73.5 41.5 734.5 41.5
1978 6 19 28660 19 95 58 76.5 44.5 779 44.5
1978 6 20 28661 20 95 49 72 40 819 40
1978 6 21 28662 21 105 52 78.5 46.5 865.5 46.5
1978 6 22 28663 22 104 55 79.5 47.5 913 47.5
1978 6 23 28664 23 104 60 82 50 963 50
1978 6 24 28665 24 104 67 85.5 53.5 1016.5 53.5
1978 6 25 28666 25 95 62 78.5 46.5 1063 46.5
1978 6 26 28667 26 99 48 73.5 41.5 1104.5 41.5
1978 6 27 28668 27 98 68 83 51 1155.5 51
1978 6 28 28669 28 98 59 78.5 46.5 1202 46.5
1978 6 29 28670 29 100 63 81.5 49.5 1251.5 49.5
1978 6 30 28671 30 98 67 82.5 50.5 1302 50.5
1978 7 1 28672 31 101 50 75.5 43.5 1345.5 43.5
1978 7 2 28673 32 101 50 75.5 43.5 1389 43.5
1978 7 3 28674 33 101 57 79 47 1436 47
1978 7 4 28675 34 97 50 73.5 41.5 1477.5 41.5
1978 7 5 28676 35 98 47 72.5 40.5 1518 40.5
1978 7 6 28677 36 99 50 74.5 42.5 1560.5 42.5
1978 7 7 28678 37 103 50 76.5 44.5 1605 44.5
1978 7 8 28679 38 104 54 79 47 1652 47
1978 7 9 28680 39 104 60 82 50 1702 50
1978 7 10 28681 40 104 58 81 49 1751 49
1978 7 11 28682 41 101 69 85 53 1804 53
1978 7 12 28683 42 104 53 78.5 46.5 1850.5 46.5
1978 7 13 28684 43 104 53 78.5 46.5 1897 46.5
1978 7 14 28685 44 109 55 82 50 1947 50
1978 7 15 28686 45 99 63 81 49 1996 49
1978 7 16 28687 46 97 67 82 50 2046 50
1978 7 17 28688 47 90 59 74.5 42.5 2088.5 42.5
1978 7 18 28689 48 90 54 72 40 2128.5 40
1978 7 19 28690 49 102 58 80 48 2176.5 48
1978 7 20 28691 50 105 58 81.5 49.5 2226 49.5
1978 7 21 28692 51 95 69 82 50 2276 50
1978 7 22 28693 52 97 50 73.5 41.5 2317.5 41.5
1978 7 23 28694 53 102 51 76.5 44.5 2362 44.5
1978 7 24 28695 54 103 60 81.5 49.5 2411.5 49.5
1978 7 25 28696 55 104 68 86 54 2465.5 54
1978 7 26 28697 56 105 58 81.5 49.5 2515 49.5
1978 7 27 28698 57 109 60 84.5 52.5 2567.5 52.5
1978 7 28 28699 58 104 58 81 49 2616.5 49
1978 7 29 28700 59 111 65 88 56 2672.5 56
1978 7 30 28701 60 105 60 82.5 50.5 2723 50.5
1978 7 31 28702 61 99 60 79.5 47.5 2770.5 47.5
1978 8 1 28703 62 102 60 81 49 2819.5 49
1978 8 2 28704 63 103 60 81.5 49.5 2869 49.5
1978 8 3 28705 64 102 55 78.5 46.5 2915.5 46.5
1978 8 4 28706 65 99 55 77 45 2960.5 45
1978 8 5 28707 66 101 54 77.5 45.5 3006 45.5
1978 8 6 28708 67 108 55 81.5 49.5 3055.5 49.5
1978 8 7 28709 68 104 58 81 49 3104.5 49
1978 8 8 28710 69 105 62 83.5 51.5 3156 51.5
1978 8 9 28711 70 102 64 83 51 3207 51
1978 8 10 28712 71 105 62 83.5 51.5 3258.5 51.5
1978 8 11 28713 72 105 63 84 52 3310.5 52
1978 8 12 28714 73 101 63 82 50 3360.5 50
1978 8 13 28715 74 92 63 77.5 45.5 3406 45.5
1978 8 14 28716 75 86 62 74 42 3448 42
1978 8 15 28717 76 87 42 64.5 32.5 3480.5 32.5
1978 8 16 28718 77 97 48 72.5 40.5 3521 40.5
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1978 8 17 28719 78 96 69 82.5 50.5 3571.5 50.5
1978 8 18 28720 79 82 53 67.5 35.5 3607 35.5
1978 8 19 28721 80 94 41 67.5 35.5 3642.5 35.5
1978 8 20 28722 81 93 61 77 45 3687.5 45
1978 8 21 28723 82 100 55 77.5 45.5 3733 45.5
1978 8 22 28724 83 96 68 82 50 3783 50
1978 8 23 28725 84 98 58 78 46 3829 46
1978 8 24 28726 85 98 58 78 46 3875 46
1978 8 25 28727 86 97 55 76 44 3919 44
1978 8 26 28728 87 93 45 69 37 3956 37
1978 8 27 28729 88 96 47 71.5 39.5 3995.5 39.5
1978 8 28 28730 89 95 48 71.5 39.5 4035 39.5
1978 8 29 28731 90 98 46 72 40 4075 40
1978 8 30 28732 91 103 50 76.5 44.5 4119.5 44.5
1978 8 31 28733 92 99 56 77.5 45.5 4165 45.5
1978 9 1 28734 93 99 53 76 44 4209 44
1978 9 2 28735 94 99 53 76 44 4253 44
1978 9 3 28736 95 100 50 75 43 4296 43
1978 9 4 28737 96 101 50 75.5 43.5 4339.5 43.5
1978 9 5 28738 97 104 55 79.5 47.5 4387 47.5
1978 9 6 28739 98 100 68 84 52 4439 52
1978 9 7 28740 99 97 63 80 48 4487 48
1978 9 8 28741 100 95 53 74 42 4529 42
1978 9 9 28742 101 95 50 72.5 40.5 4569.5 40.5
1978 9 10 28743 102 92 68 80 48 4617.5 48
1978 9 11 28744 103 75 48 61.5 29.5 4647 29.5
1978 9 12 28745 104 75 38 56.5 24.5 4671.5 24.5
1978 9 13 28746 105 80 36 58 26 4697.5 26
1978 9 14 28747 106 85 45 65 33 4730.5 33
1978 9 15 28748 107 79 53 66 34 4764.5 34
1978 9 16 28749 108 87 43 65 33 4797.5 33
1978 9 17 28750 109 85 55 70 38 4835.5 38
1978 9 18 28751 110 72 48 60 28 4863.5 28
1978 9 19 28752 111 64 30 47 15 4878.5 15
1978 9 20 28753 112 64 27 45.5 13.5 4892 13.5
1978 9 21 28754 113 70 27 48.5 16.5 4908.5 16.5
1978 9 22 28755 114 80 32 56 24 4932.5 24
1978 9 23 28756 115 87 40 63.5 31.5 4964 31.5
1978 9 24 28757 116 87 45 66 34 4998 34
1978 9 25 28758 117 87 45 66 34 5032 34
1978 9 26 28759 118 87 43 65 33 5065 33
1978 9 27 28760 119 89 41 65 33 5098 33
1978 9 28 28761 120 95 43 69 37 5135 37
1978 9 29 28762 121 92 43 67.5 35.5 5170.5 35.5
1978 9 30 28763 122 90 38 64 32 5202.5 32
1978 10 1 28764 123 95 40 67.5 35.5 5238 35.5
1978 10 2 28765 124 85 55 70 38 5276 38
1978 10 3 28766 125 82 30 56 24 5300 24
1978 10 4 28767 126 85 30 57.5 25.5 5325.5 25.5
1978 10 5 28768 127 83 33 58 26 5351.5 26
1978 10 6 28769 128 85 30 57.5 25.5 5377 25.5
1978 10 7 28770 129 85 43 64 32 5409 32
1978 10 8 28771 130 92 38 65 33 5442 33
1978 10 9 28772 131 87 35 61 29 5471 29
1978 10 10 28773 132 88 35 61.5 29.5 5500.5 29.5
1978 10 11 28774 133 90 38 64 32 5532.5 32
1978 10 12 28775 134 85 43 64 32 5564.5 32
1978 10 13 28776 135 77 38 57.5 25.5 5590 25.5
1978 10 14 28777 136 80 30 55 23 5613 23
1978 10 15 28778 137 78 29 53.5 21.5 5634.5 21.5
1978 10 16 28779 138 85 33 59 27 5661.5 27
1978 10 17 28780 139 86 38 62 30 5691.5 30
1978 10 18 28781 140 77 47 62 30 5721.5 30
1978 10 19 28782 141 79 36 57.5 25.5 5747 25.5
1978 10 20 28783 142 65 44 54.5 22.5 5769.5 22.5
1978 10 21 28784 143 60 48 54 22 5791.5 22
1978 10 22 28785 144 65 39 52 20 5811.5 20
1978 10 23 28786 145 63 32 47.5 15.5 5827 15.5
1978 10 24 28787 146 62 37 49.5 17.5 5844.5 17.5
1978 10 25 28788 147 65 35 50 18 5862.5 18
1978 10 26 28789 148 66 24 45 13 5875.5 13
1978 10 27 28790 149 67 21 44 12 5887.5 12
1978 10 28 28791 150 70 21 45.5 13.5 5901 13.5
1978 10 29 28792 151 76 22 49 17 5918 17
1978 10 30 28793 152 62 39 50.5 18.5 5936.5 18.5
1978 10 31 28794 153 68 32 50 18 5954.5 18
1978 11 1 28795 154 66 32 49 17 5971.5 17
1978 11 2 28796 155 56 40 48 16 5987.5 16
1978 11 3 28797 156 72 38 55 23 6010.5 23
1978 11 4 28798 157 68 32 50 18 6028.5 18
1978 11 5 28799 158 72 40 56 24 6052.5 24
1978 11 6 28800 159 72 28 50 18 6070.5 18
1978 11 7 28801 160 67 27 47 15 6085.5 15
1978 11 8 28802 161 67 27 47 15 6100.5 15
1978 11 9 28803 162 70 25 47.5 15.5 6116 15.5
1978 11 10 28804 163 62 35 48.5 16.5 6132.5 16.5
1978 11 11 28805 164 50 45 47.5 15.5 6148 15.5
1978 11 12 28806 165 50 38 44 12 6160 12
1978 11 13 28807 166 49 32 40.5 8.5 6168.5 8.5
1978 11 14 28808 167 39 32 35.5 3.5 6172 3.5
1978 11 15 28809 168 52 30 41 9 6181 9
1978 11 16 28810 169 47 23 35 3 6184 3
1978 11 17 28811 170 47 23 35 3 6187 3
1978 11 18 28812 171 50 22 36 4 6191 4
1978 11 19 28813 172 54 22 38 6 6197 6
1978 11 20 28814 173 54 19 36.5 4.5 6201.5 4.5
1978 11 21 28815 174 56 25 40.5 8.5 6210 8.5
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1978 11 22 28816 175 57 28 42.5 10.5 6220.5 10.5
1978 11 23 28817 176 53 20 36.5 4.5 6225 4.5
1978 11 24 28818 177 42 29 35.5 3.5 6228.5 3.5
1978 11 25 28819 178 48 32 40 8 6236.5 8
1978 11 26 28820 179 47 25 36 4 6240.5 4
1978 11 27 28821 180 45 27 36 4 6244.5 4
1978 11 28 28822 181 38 19 28.5 -3.5 6241 -3.5
1978 11 29 28823 182 46 20 33 1 6242 1
1978 11 30 28824 183 54 24 39 7 6249 7
1978 12 1 28825 184 50 27 38.5 6.5 6255.5 6.5
1978 12 2 28826 185 45 26 35.5 3.5 6259 3.5
1978 12 3 28827 186 39 18 28.5 -3.5 6255.5 -3.5
1978 12 4 28828 187 41 22 31.5 -0.5 6255 -0.5
1978 12 5 28829 188 34 23 28.5 -3.5 6251.5 -3.5
1978 12 6 28830 189 30 4 17 -15 6236.5 -15
1978 12 7 28831 190 28 -3 12.5 -19.5 6217 -19.5
1978 12 8 28832 191 22 -22 0 -32 6185 -32
1978 12 9 28833 192 25 -10 7.5 -24.5 6160.5 -24.5
1978 12 10 28834 193 28 -10 9 -23 6137.5 -23
1978 12 11 28835 194 29 -9 10 -22 6115.5 -22
1978 12 12 28836 195 31 -6 12.5 -19.5 6096 -19.5
1978 12 13 28837 196 36 -1 17.5 -14.5 6081.5 -14.5
1978 12 14 28838 197 28 -6 11 -21 6060.5 -21
1978 12 15 28839 198 31 -6 12.5 -19.5 6041 -19.5
1978 12 16 28840 199 25 -5 10 -22 6019 -22
1978 12 17 28841 200 33 6 19.5 -12.5 6006.5 -12.5
1978 12 18 28842 201 35 21 28 -4 6002.5 -4
1978 12 19 28843 202 42 20 31 -1 6001.5 -1
1978 12 20 28844 203 43 5 24 -8 5993.5 -8
1978 12 21 28845 204 37 -2 17.5 -14.5 5979 -14.5
1978 12 22 28846 205 29 -2 13.5 -18.5 5960.5 -18.5
1978 12 23 28847 206 27 -5 11 -21 5939.5 -21
1978 12 24 28848 207 34 2 18 -14 5925.5 -14
1978 12 25 28849 208 31 2 16.5 -15.5 5910 -15.5
1978 12 26 28850 209 24 -5 9.5 -22.5 5887.5 -22.5
1978 12 27 28851 210 27 -1 13 -19 5868.5 -19
1978 12 28 28852 211 34 18 26 -6 5862.5 -6
1978 12 29 28853 212 41 8 24.5 -7.5 5855 -7.5
1978 12 30 28854 213 38 3 20.5 -11.5 5843.5 -11.5
1978 12 31 28855 214 28 -10 9 -23 5820.5 -23
1979 1 1 28856 215 23 -11 6 -26 5794.5 -26
1979 1 2 28857 216 22 -19 1.5 -30.5 5764 -30.5
1979 1 3 28858 217 22 -8 7 -25 5739 -25
1979 1 4 28859 218 31 4 17.5 -14.5 5724.5 -14.5
1979 1 5 28860 219 25 2 13.5 -18.5 5706 -18.5
1979 1 6 28861 220 35 8 21.5 -10.5 5695.5 -10.5
1979 1 7 28862 221 27 -7 10 -22 5673.5 -22
1979 1 8 28863 222 28 -5 11.5 -20.5 5653 -20.5
1979 1 9 28864 223 25 -7 9 -23 5630 -23
1979 1 10 28865 224 26 -6 10 -22 5608 -22
1979 1 11 28866 225 34 6 20 -12 5596 -12
1979 1 12 28867 226 42 18 30 -2 5594 -2
1979 1 13 28868 227 42 4 23 -9 5585 -9
1979 1 14 28869 228 27 -2 12.5 -19.5 5565.5 -19.5
1979 1 15 28870 229 36 0 18 -14 5551.5 -14
1979 1 16 28871 230 45 12 28.5 -3.5 5548 -3.5
1979 1 17 28872 231 44 28 36 4 5552 4
1979 1 18 28873 232 42 26 34 2 5554 2
1979 1 19 28874 233 42 23 32.5 0.5 5554.5 0.5
1979 1 20 28875 234 38 9 23.5 -8.5 5546 -8.5
1979 1 21 28876 235 32 -2 15 -17 5529 -17
1979 1 22 28877 236 38 9 23.5 -8.5 5520.5 -8.5
1979 1 23 28878 237 31 -9 11 -21 5499.5 -21
1979 1 24 28879 238 21 -11 5 -27 5472.5 -27
1979 1 25 28880 239 34 11 22.5 -9.5 5463 -9.5
1979 1 26 28881 240 42 5 23.5 -8.5 5454.5 -8.5
1979 1 27 28882 241 24 -18 3 -29 5425.5 -29
1979 1 28 28883 242 27 -12 7.5 -24.5 5401 -24.5
1979 1 29 28884 243 31 -8 11.5 -20.5 5380.5 -20.5
1979 1 30 28885 244 18 -26 -4 -36 5344.5 -36
1979 1 31 28886 245 20 -22 -1 -33 5311.5 -33
1979 2 1 28887 246 27 -11 8 -24 5287.5 -24
1979 2 2 28888 247 27 -15 6 -26 5261.5 -26
1979 2 3 28889 248 21 -11 5 -27 5234.5 -27
1979 2 4 28890 249 25 -15 5 -27 5207.5 -27
1979 2 5 28891 250 20 -17 1.5 -30.5 5177 -30.5
1979 2 6 28892 251 27 -9 9 -23 5154 -23
1979 2 7 28893 252 27 -12 7.5 -24.5 5129.5 -24.5
1979 2 8 28894 253 35 -10 12.5 -19.5 5110 -19.5
1979 2 9 28895 254 30 -2 14 -18 5092 -18
1979 2 10 28896 255 31 -8 11.5 -20.5 5071.5 -20.5
1979 2 11 28897 256 38 0 19 -13 5058.5 -13
1979 2 12 28898 257 38 2 20 -12 5046.5 -12
1979 2 13 28899 258 42 10 26 -6 5040.5 -6
1979 2 14 28900 259 56 9 32.5 0.5 5041 0.5
1979 2 15 28901 260 48 12 30 -2 5039 -2
1979 2 16 28902 261 46 10 28 -4 5035 -4
1979 2 17 28903 262 47 10 28.5 -3.5 5031.5 -3.5
1979 2 18 28904 263 47 5 26 -6 5025.5 -6
1979 2 19 28905 264 35 18 26.5 -5.5 5020 -5.5
1979 2 20 28906 265 38 25 31.5 -0.5 5019.5 -0.5
1979 2 21 28907 266 48 25 36.5 4.5 5024 4.5
1979 2 22 28908 267 48 25 36.5 4.5 5028.5 4.5
1979 2 23 28909 268 45 22 33.5 1.5 5030 1.5
1979 2 24 28910 269 45 9 27 -5 5025 -5
1979 2 25 28911 270 39 18 28.5 -3.5 5021.5 -3.5
1979 2 26 28912 271 39 25 32 0 5021.5 0
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1979 2 27 28913 272 52 22 37 5 5026.5 5
1979 2 28 28914 273 45 21 33 1 5027.5 1
1979 3 1 28915 274 50 25 37.5 5.5 5033 5.5
1979 3 2 28916 275 52 32 42 10 5043 10
1979 3 3 28917 276 47 18 32.5 0.5 5043.5 0.5
1979 3 4 28918 277 46 18 32 0 5043.5 0
1979 3 5 28919 278 49 20 34.5 2.5 5046 2.5
1979 3 6 28920 279 60 22 41 9 5055 9
1979 3 7 28921 280 58 28 43 11 5066 11
1979 3 8 28922 281 67 26 46.5 14.5 5080.5 14.5
1979 3 9 28923 282 51 24 37.5 5.5 5086 5.5
1979 3 10 28924 283 55 18 36.5 4.5 5090.5 4.5
1979 3 11 28925 284 59 22 40.5 8.5 5099 8.5
1979 3 12 28926 285 63 19 41 9 5108 9
1979 3 13 28927 286 65 24 44.5 12.5 5120.5 12.5
1979 3 14 28928 287 55 28 41.5 9.5 5130 9.5
1979 3 15 28929 288 58 33 45.5 13.5 5143.5 13.5
1979 3 16 28930 289 58 28 43 11 5154.5 11
1979 3 17 28931 290 59 33 46 14 5168.5 14
1979 3 18 28932 291 55 21 38 6 5174.5 6
1979 3 19 28933 292 52 23 37.5 5.5 5180 5.5
1979 3 20 28934 293 53 32 42.5 10.5 5190.5 10.5
1979 3 21 28935 294 53 37 45 13 5203.5 13
1979 3 22 28936 295 57 35 46 14 5217.5 14
1979 3 23 28937 296 59 32 45.5 13.5 5231 13.5
1979 3 24 28938 297 64 25 44.5 12.5 5243.5 12.5
1979 3 25 28939 298 71 28 49.5 17.5 5261 17.5
1979 3 26 28940 299 71 34 52.5 20.5 5281.5 20.5
1979 3 27 28941 300 60 48 54 22 5303.5 22
1979 3 28 28942 301 61 42 51.5 19.5 5323 19.5
1979 3 29 28943 302 51 33 42 10 5333 10
1979 3 30 28944 303 55 30 42.5 10.5 5343.5 10.5
1979 3 31 28945 304 50 35 42.5 10.5 5354 10.5
1979 4 1 28946 305 48 32 40 8 5362 8
1979 4 2 28947 306 51 24 37.5 5.5 5367.5 5.5
1979 4 3 28948 307 52 22 37 5 5372.5 5
1979 4 4 28949 308 63 24 43.5 11.5 5384 11.5
1979 4 5 28950 309 73 30 51.5 19.5 5403.5 19.5
1979 4 6 28951 310 76 32 54 22 5425.5 22
1979 4 7 28952 311 76 40 58 26 5451.5 26
1979 4 8 28953 312 75 32 53.5 21.5 5473 21.5
1979 4 9 28954 313 72 30 51 19 5492 19
1979 4 10 28955 314 50 39 44.5 12.5 5504.5 12.5
1979 4 11 28956 315 54 33 43.5 11.5 5516 11.5
1979 4 12 28957 316 56 37 46.5 14.5 5530.5 14.5
1979 4 13 28958 317 70 27 48.5 16.5 5547 16.5
1979 4 14 28959 318 80 30 55 23 5570 23
1979 4 15 28960 319 83 35 59 27 5597 27
1979 4 16 28961 320 85 35 60 28 5625 28
1979 4 17 28962 321 85 49 67 35 5660 35
1979 4 18 28963 322 75 53 64 32 5692 32
1979 4 19 28964 323 64 35 49.5 17.5 5709.5 17.5
1979 4 20 28965 324 71 30 50.5 18.5 5728 18.5
1979 4 21 28966 325 80 37 58.5 26.5 5754.5 26.5
1979 4 22 28967 326 79 38 58.5 26.5 5781 26.5
1979 4 23 28968 327 83 40 61.5 29.5 5810.5 29.5
1979 4 24 28969 328 80 48 64 32 5842.5 32
1979 4 25 28970 329 71 38 54.5 22.5 5865 22.5
1979 4 26 28971 330 76 45 60.5 28.5 5893.5 28.5
1979 4 27 28972 331 80 45 62.5 30.5 5924 30.5
1979 4 28 28973 332 80 40 60 28 5952 28
1979 4 29 28974 333 80 40 60 28 5980 28
1979 4 30 28975 334 80 39 59.5 27.5 6007.5 27.5
1979 5 1 28976 335 85 42 63.5 31.5 6039 31.5
1979 5 2 28977 336 65 45 55 23 6062 23
1979 5 3 28978 337 70 48 59 27 6089 27
1979 5 4 28979 338 78 35 56.5 24.5 6113.5 24.5
1979 5 5 28980 339 87 44 65.5 33.5 6147 33.5
1979 5 6 28981 340 85 54 69.5 37.5 6184.5 37.5
1979 5 7 28982 341 56 39 47.5 15.5 6200 15.5
1979 5 8 28983 342 54 32 43 11 6211 11
1979 5 9 28984 343 46 36 41 9 6220 9
1979 5 10 28985 344 60 33 46.5 14.5 6234.5 14.5
1979 5 11 28986 345 68 30 49 17 6251.5 17
1979 5 12 28987 346 73 33 53 21 6272.5 21
1979 5 13 28988 347 85 34 59.5 27.5 6300 27.5
1979 5 14 28989 348 89 38 63.5 31.5 6331.5 31.5
1979 5 15 28990 349 90 48 69 37 6368.5 37
1979 5 16 28991 350 90 54 72 40 6408.5 40
1979 5 17 28992 351 90 56 73 41 6449.5 41
1979 5 18 28993 352 90 43 66.5 34.5 6484 34.5
1979 5 19 28994 353 89 43 66 34 6518 34
1979 5 20 28995 354 89 53 71 39 6557 39
1979 5 21 28996 355 90 55 72.5 40.5 6597.5 40.5
1979 5 22 28997 356 95 48 71.5 39.5 6637 39.5
1979 5 23 28998 357 93 55 74 42 6679 42
1979 5 24 28999 358 80 53 66.5 34.5 6713.5 34.5
1979 5 25 29000 359 78 50 64 32 6745.5 32
1979 5 26 29001 360 87 50 68.5 36.5 6782 36.5
1979 5 27 29002 361 90 48 69 37 6819 37
1979 5 28 29003 362 88 55 71.5 39.5 6858.5 39.5
1979 5 29 29004 363 77 60 68.5 36.5 6895 36.5 1979
1979 5 30 29005 364 77 45 61 29 6924 29 Avg (n ) % values
1979 5 31 29006 365 71 43 57 25 6949 25 51.0 365 100.0
1979 6 1 29007 1 79 40 59.5 27.5 27.5 27.5
1979 6 2 29008 2 84 40 62 30 57.5 30
1979 6 3 29009 3 87 50 68.5 36.5 94 36.5
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1979 6 4 29010 4 92 50 71 39 133 39
1979 6 5 29011 5 93 50 71.5 39.5 172.5 39.5
1979 6 6 29012 6 97 50 73.5 41.5 214 41.5
1979 6 7 29013 7 77 60 68.5 36.5 250.5 36.5
1979 6 8 29014 8 67 48 57.5 25.5 276 25.5
1979 6 9 29015 9 75 38 56.5 24.5 300.5 24.5
1979 6 10 29016 10 84 38 61 29 329.5 29
1979 6 11 29017 11 95 40 67.5 35.5 365 35.5
1979 6 12 29018 12 100 48 74 42 407 42
1979 6 13 29019 13 103 53 78 46 453 46
1979 6 14 29020 14 100 63 81.5 49.5 502.5 49.5
1979 6 15 29021 15 98 55 76.5 44.5 547 44.5
1979 6 16 29022 16 95 45 70 38 585 38
1979 6 17 29023 17 92 48 70 38 623 38
1979 6 18 29024 18 80 54 67 35 658 35
1979 6 19 29025 19 85 40 62.5 30.5 688.5 30.5
1979 6 20 29026 20 94 44 69 37 725.5 37
1979 6 21 29027 21 98 45 71.5 39.5 765 39.5
1979 6 22 29028 22 95 50 72.5 40.5 805.5 40.5
1979 6 23 29029 23 98 50 74 42 847.5 42
1979 6 24 29030 24 101 50 75.5 43.5 891 43.5
1979 6 25 29031 25 104 50 77 45 936 45
1979 6 26 29032 26 101 52 76.5 44.5 980.5 44.5
1979 6 27 29033 27 105 48 76.5 44.5 1025 44.5
1979 6 28 29034 28 105 52 78.5 46.5 1071.5 46.5
1979 6 29 29035 29 104 53 78.5 46.5 1118 46.5
1979 6 30 29036 30 105 72 88.5 56.5 1174.5 56.5
1979 7 1 29037 31 100 60 80 48 1222.5 48
1979 7 2 29038 32 95 65 80 48 1270.5 48
1979 7 3 29039 33 94 53 73.5 41.5 1312 41.5
1979 7 4 29040 34 95 50 72.5 40.5 1352.5 40.5
1979 7 5 29041 35 100 50 75 43 1395.5 43
1979 7 6 29042 36 100 63 81.5 49.5 1445 49.5
1979 7 7 29043 37 102 48 75 43 1488 43
1979 7 8 29044 38 102 52 77 45 1533 45
1979 7 9 29045 39 106 55 80.5 48.5 1581.5 48.5
1979 7 10 29046 40 107 51 79 47 1628.5 47
1979 7 11 29047 41 104 59 81.5 49.5 1678 49.5
1979 7 12 29048 42 104 54 79 47 1725 47
1979 7 13 29049 43 ###M ###M #####M 0 1725 missing
1979 7 14 29050 44 108 ###M #####M 0 1725 missing
1979 7 15 29051 45 106 62 84 52 1777 52
1979 7 16 29052 46 104 70 87 55 1832 55
1979 7 17 29053 47 104 57 80.5 48.5 1880.5 48.5
1979 7 18 29054 48 105 60 82.5 50.5 1931 50.5
1979 7 19 29055 49 98 65 81.5 49.5 1980.5 49.5
1979 7 20 29056 50 98 55 76.5 44.5 2025 44.5
1979 7 21 29057 51 92 65 78.5 46.5 2071.5 46.5
1979 7 22 29058 52 100 61 80.5 48.5 2120 48.5
1979 7 23 29059 53 97 55 76 44 2164 44
1979 7 24 29060 54 97 60 78.5 46.5 2210.5 46.5
1979 7 25 29061 55 103 57 80 48 2258.5 48
1979 7 26 29062 56 108 58 83 51 2309.5 51
1979 7 27 29063 57 109 70 89.5 57.5 2367 57.5
1979 7 28 29064 58 107 56 81.5 49.5 2416.5 49.5
1979 7 29 29065 59 104 60 82 50 2466.5 50
1979 7 30 29066 60 102 55 78.5 46.5 2513 46.5
1979 7 31 29067 61 101 55 78 46 2559 46
1979 8 1 29068 62 104 53 78.5 46.5 2605.5 46.5
1979 8 2 29069 63 104 53 78.5 46.5 2652 46.5
1979 8 3 29070 64 106 50 78 46 2698 46
1979 8 4 29071 65 108 52 80 48 2746 48
1979 8 5 29072 66 110 55 82.5 50.5 2796.5 50.5
1979 8 6 29073 67 106 60 83 51 2847.5 51
1979 8 7 29074 68 101 65 83 51 2898.5 51
1979 8 8 29075 69 100 55 77.5 45.5 2944 45.5
1979 8 9 29076 70 102 55 78.5 46.5 2990.5 46.5
1979 8 10 29077 71 102 60 81 49 3039.5 49
1979 8 11 29078 72 103 58 80.5 48.5 3088 48.5
1979 8 12 29079 73 97 65 81 49 3137 49
1979 8 13 29080 74 92 65 78.5 46.5 3183.5 46.5
1979 8 14 29081 75 95 58 76.5 44.5 3228 44.5
1979 8 15 29082 76 70 60 65 33 3261 33
1979 8 16 29083 77 77 50 63.5 31.5 3292.5 31.5
1979 8 17 29084 78 85 50 67.5 35.5 3328 35.5
1979 8 18 29085 79 86 49 67.5 35.5 3363.5 35.5
1979 8 19 29086 80 85 53 69 37 3400.5 37
1979 8 20 29087 81 87 48 67.5 35.5 3436 35.5
1979 8 21 29088 82 92 45 68.5 36.5 3472.5 36.5
1979 8 22 29089 83 95 48 71.5 39.5 3512 39.5
1979 8 23 29090 84 96 48 72 40 3552 40
1979 8 24 29091 85 98 53 75.5 43.5 3595.5 43.5
1979 8 25 29092 86 95 48 71.5 39.5 3635 39.5
1979 8 26 29093 87 97 65 81 49 3684 49
1979 8 27 29094 88 102 48 75 43 3727 43
1979 8 28 29095 89 102 53 77.5 45.5 3772.5 45.5
1979 8 29 29096 90 99 50 74.5 42.5 3815 42.5
1979 8 30 29097 91 97 56 76.5 44.5 3859.5 44.5
1979 8 31 29098 92 97 52 74.5 42.5 3902 42.5
1979 9 1 29099 93 99 48 73.5 41.5 3943.5 41.5
1979 9 2 29100 94 100 48 74 42 3985.5 42
1979 9 3 29101 95 100 48 74 42 4027.5 42
1979 9 4 29102 96 100 46 73 41 4068.5 41
1979 9 5 29103 97 100 45 72.5 40.5 4109 40.5
1979 9 6 29104 98 102 45 73.5 41.5 4150.5 41.5
1979 9 7 29105 99 103 50 76.5 44.5 4195 44.5
1979 9 8 29106 100 100 50 75 43 4238 43
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1979 9 9 29107 101 100 55 77.5 45.5 4283.5 45.5
1979 9 10 29108 102 98 57 77.5 45.5 4329 45.5
1979 9 11 29109 103 103 55 79 47 4376 47
1979 9 12 29110 104 90 45 67.5 35.5 4411.5 35.5
1979 9 13 29111 105 92 38 65 33 4444.5 33
1979 9 14 29112 106 80 45 62.5 30.5 4475 30.5
1979 9 15 29113 107 84 37 60.5 28.5 4503.5 28.5
1979 9 16 29114 108 89 42 65.5 33.5 4537 33.5
1979 9 17 29115 109 93 40 66.5 34.5 4571.5 34.5
1979 9 18 29116 110 93 40 66.5 34.5 4606 34.5
1979 9 19 29117 111 90 50 70 38 4644 38
1979 9 20 29118 112 86 60 73 41 4685 41
1979 9 21 29119 113 89 43 66 34 4719 34
1979 9 22 29120 114 94 45 69.5 37.5 4756.5 37.5
1979 9 23 29121 115 95 45 70 38 4794.5 38
1979 9 24 29122 116 95 48 71.5 39.5 4834 39.5
1979 9 25 29123 117 92 53 72.5 40.5 4874.5 40.5
1979 9 26 29124 118 95 57 76 44 4918.5 44
1979 9 27 29125 119 89 43 66 34 4952.5 34
1979 9 28 29126 120 91 42 66.5 34.5 4987 34.5
1979 9 29 29127 121 91 40 65.5 33.5 5020.5 33.5
1979 9 30 29128 122 91 40 65.5 33.5 5054 33.5
1979 10 1 29129 123 91 40 65.5 33.5 5087.5 33.5
1979 10 2 29130 124 90 42 66 34 5121.5 34
1979 10 3 29131 125 93 43 68 36 5157.5 36
1979 10 4 29132 126 90 40 65 33 5190.5 33
1979 10 5 29133 127 91 37 64 32 5222.5 32
1979 10 6 29134 128 89 33 61 29 5251.5 29
1979 10 7 29135 129 90 35 62.5 30.5 5282 30.5
1979 10 8 29136 130 89 40 64.5 32.5 5314.5 32.5
1979 10 9 29137 131 85 39 62 30 5344.5 30
1979 10 10 29138 132 91 35 63 31 5375.5 31
1979 10 11 29139 133 86 35 60.5 28.5 5404 28.5
1979 10 12 29140 134 88 38 63 31 5435 31
1979 10 13 29141 135 83 34 58.5 26.5 5461.5 26.5
1979 10 14 29142 136 85 48 66.5 34.5 5496 34.5
1979 10 15 29143 137 80 33 56.5 24.5 5520.5 24.5
1979 10 16 29144 138 76 45 60.5 28.5 5549 28.5
1979 10 17 29145 139 75 35 55 23 5572 23
1979 10 18 29146 140 82 41 61.5 29.5 5601.5 29.5
1979 10 19 29147 141 82 62 72 40 5641.5 40
1979 10 20 29148 142 70 45 57.5 25.5 5667 25.5
1979 10 21 29149 143 64 30 47 15 5682 15
1979 10 22 29150 144 63 23 43 11 5693 11
1979 10 23 29151 145 65 27 46 14 5707 14
1979 10 24 29152 146 70 28 49 17 5724 17
1979 10 25 29153 147 73 25 49 17 5741 17
1979 10 26 29154 148 79 30 54.5 22.5 5763.5 22.5
1979 10 27 29155 149 67 22 44.5 12.5 5776 12.5
1979 10 28 29156 150 70 28 49 17 5793 17
1979 10 29 29157 151 50 39 44.5 12.5 5805.5 12.5
1979 10 30 29158 152 52 25 38.5 6.5 5812 6.5
1979 10 31 29159 153 48 14 31 -1 5811 -1
1979 11 1 29160 154 51 12 31.5 -0.5 5810.5 -0.5
1979 11 2 29161 155 55 14 34.5 2.5 5813 2.5
1979 11 3 29162 156 57 15 36 4 5817 4
1979 11 4 29163 157 60 17 38.5 6.5 5823.5 6.5
1979 11 5 29164 158 60 18 39 7 5830.5 7
1979 11 6 29165 159 55 21 38 6 5836.5 6
1979 11 7 29166 160 53 35 44 12 5848.5 12
1979 11 8 29167 161 54 32 43 11 5859.5 11
1979 11 9 29168 162 59 23 41 9 5868.5 9
1979 11 10 29169 163 59 15 37 5 5873.5 5
1979 11 11 29170 164 55 17 36 4 5877.5 4
1979 11 12 29171 165 55 10 32.5 0.5 5878 0.5
1979 11 13 29172 166 55 10 32.5 0.5 5878.5 0.5
1979 11 14 29173 167 57 10 33.5 1.5 5880 1.5
1979 11 15 29174 168 57 9 33 1 5881 1
1979 11 16 29175 169 57 9 33 1 5882 1
1979 11 17 29176 170 47 14 30.5 -1.5 5880.5 -1.5
1979 11 18 29177 171 55 25 40 8 5888.5 8
1979 11 19 29178 172 36 25 30.5 -1.5 5887 -1.5
1979 11 20 29179 173 40 16 28 -4 5883 -4
1979 11 21 29180 174 40 1 20.5 -11.5 5871.5 -11.5
1979 11 22 29181 175 34 -5 14.5 -17.5 5854 -17.5
1979 11 23 29182 176 40 4 22 -10 5844 -10
1979 11 24 29183 177 37 0 18.5 -13.5 5830.5 -13.5
1979 11 25 29184 178 41 7 24 -8 5822.5 -8
1979 11 26 29185 179 45 8 26.5 -5.5 5817 -5.5
1979 11 27 29186 180 43 8 25.5 -6.5 5810.5 -6.5
1979 11 28 29187 181 37 0 18.5 -13.5 5797 -13.5
1979 11 29 29188 182 37 0 18.5 -13.5 5783.5 -13.5
1979 11 30 29189 183 37 -5 16 -16 5767.5 -16
1979 12 1 29190 184 40 -2 19 -13 5754.5 -13
1979 12 2 29191 185 35 3 19 -13 5741.5 -13
1979 12 3 29192 186 43 10 26.5 -5.5 5736 -5.5
1979 12 4 29193 187 38 5 21.5 -10.5 5725.5 -10.5
1979 12 5 29194 188 52 9 30.5 -1.5 5724 -1.5
1979 12 6 29195 189 48 18 33 1 5725 1
1979 12 7 29196 190 48 15 31.5 -0.5 5724.5 -0.5
1979 12 8 29197 191 48 18 33 1 5725.5 1
1979 12 9 29198 192 50 15 32.5 0.5 5726 0.5
1979 12 10 29199 193 47 16 31.5 -0.5 5725.5 -0.5
1979 12 11 29200 194 39 15 27 -5 5720.5 -5
1979 12 12 29201 195 39 5 22 -10 5710.5 -10
1979 12 13 29202 196 39 2 20.5 -11.5 5699 -11.5
1979 12 14 29203 197 39 2 20.5 -11.5 5687.5 -11.5
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1979 12 15 29204 198 41 0 20.5 -11.5 5676 -11.5
1979 12 16 29205 199 45 5 25 -7 5669 -7
1979 12 17 29206 200 45 6 25.5 -6.5 5662.5 -6.5
1979 12 18 29207 201 45 5 25 -7 5655.5 -7
1979 12 19 29208 202 43 7 25 -7 5648.5 -7
1979 12 20 29209 203 43 12 27.5 -4.5 5644 -4.5
1979 12 21 29210 204 35 20 27.5 -4.5 5639.5 -4.5
1979 12 22 29211 205 46 21 33.5 1.5 5641 1.5
1979 12 23 29212 206 45 6 25.5 -6.5 5634.5 -6.5
1979 12 24 29213 207 37 17 27 -5 5629.5 -5
1979 12 25 29214 208 41 10 25.5 -6.5 5623 -6.5
1979 12 26 29215 209 35 17 26 -6 5617 -6
1979 12 27 29216 210 45 5 25 -7 5610 -7
1979 12 28 29217 211 34 0 17 -15 5595 -15
1979 12 29 29218 212 34 -5 14.5 -17.5 5577.5 -17.5
1979 12 30 29219 213 34 18 26 -6 5571.5 -6
1979 12 31 29220 214 35 20 27.5 -4.5 5567 -4.5
1980 1 1 29221 215 33 20 26.5 -5.5 5561.5 -5.5
1980 1 2 29222 216 35 22 28.5 -3.5 5558 -3.5
1980 1 3 29223 217 31 23 27 -5 5553 -5
1980 1 4 29224 218 32 23 27.5 -4.5 5548.5 -4.5
1980 1 5 29225 219 35 22 28.5 -3.5 5545 -3.5
1980 1 6 29226 220 35 8 21.5 -10.5 5534.5 -10.5
1980 1 7 29227 221 27 8 17.5 -14.5 5520 -14.5
1980 1 8 29228 222 41 15 28 -4 5516 -4
1980 1 9 29229 223 45 18 31.5 -0.5 5515.5 -0.5
1980 1 10 29230 224 50 30 40 8 5523.5 8
1980 1 11 29231 225 32 27 29.5 -2.5 5521 -2.5
1980 1 12 29232 226 37 29 33 1 5522 1
1980 1 13 29233 227 55 25 40 8 5530 8
1980 1 14 29234 228 50 35 42.5 10.5 5540.5 10.5
1980 1 15 29235 229 46 27 36.5 4.5 5545 4.5
1980 1 16 29236 230 45 35 40 8 5553 8
1980 1 17 29237 231 52 35 43.5 11.5 5564.5 11.5
1980 1 18 29238 232 45 35 40 8 5572.5 8
1980 1 19 29239 233 40 35 37.5 5.5 5578 5.5
1980 1 20 29240 234 44 28 36 4 5582 4
1980 1 21 29241 235 44 25 34.5 2.5 5584.5 2.5
1980 1 22 29242 236 45 20 32.5 0.5 5585 0.5
1980 1 23 29243 237 44 18 31 -1 5584 -1
1980 1 24 29244 238 44 20 32 0 5584 0
1980 1 25 29245 239 51 20 35.5 3.5 5587.5 3.5
1980 1 26 29246 240 60 22 41 9 5596.5 9
1980 1 27 29247 241 55 33 44 12 5608.5 12
1980 1 28 29248 242 45 33 39 7 5615.5 7
1980 1 29 29249 243 54 23 38.5 6.5 5622 6.5
1980 1 30 29250 244 45 23 34 2 5624 2
1980 1 31 29251 245 43 14 28.5 -3.5 5620.5 -3.5
1980 2 1 29252 246 47 14 30.5 -1.5 5619 -1.5
1980 2 2 29253 247 53 19 36 4 5623 4
1980 2 3 29254 248 52 19 35.5 3.5 5626.5 3.5
1980 2 4 29255 249 60 22 41 9 5635.5 9
1980 2 5 29256 250 55 19 37 5 5640.5 5
1980 2 6 29257 251 50 25 37.5 5.5 5646 5.5
1980 2 7 29258 252 40 35 37.5 5.5 5651.5 5.5
1980 2 8 29259 253 46 26 36 4 5655.5 4
1980 2 9 29260 254 45 10 27.5 -4.5 5651 -4.5
1980 2 10 29261 255 47 10 28.5 -3.5 5647.5 -3.5
1980 2 11 29262 256 50 13 31.5 -0.5 5647 -0.5
1980 2 12 29263 257 52 14 33 1 5648 1
1980 2 13 29264 258 58 17 37.5 5.5 5653.5 5.5
1980 2 14 29265 259 52 40 46 14 5667.5 14
1980 2 15 29266 260 62 34 48 16 5683.5 16
1980 2 16 29267 261 62 29 45.5 13.5 5697 13.5
1980 2 17 29268 262 60 40 50 18 5715 18
1980 2 18 29269 263 67 43 55 23 5738 23
1980 2 19 29270 264 63 32 47.5 15.5 5753.5 15.5
1980 2 20 29271 265 55 38 46.5 14.5 5768 14.5
1980 2 21 29272 266 52 29 40.5 8.5 5776.5 8.5
1980 2 22 29273 267 61 28 44.5 12.5 5789 12.5
1980 2 23 29274 268 51 30 40.5 8.5 5797.5 8.5
1980 2 24 29275 269 53 20 36.5 4.5 5802 4.5
1980 2 25 29276 270 54 19 36.5 4.5 5806.5 4.5
1980 2 26 29277 271 60 18 39 7 5813.5 7
1980 2 27 29278 272 63 21 42 10 5823.5 10
1980 2 28 29279 273 64 23 43.5 11.5 5835 11.5
1980 2 29 29280 274 60 29 44.5 12.5 5847.5 12.5
1980 3 1 29281 275 58 25 41.5 9.5 5857 9.5
1980 3 2 29282 276 63 32 47.5 15.5 5872.5 15.5
1980 3 3 29283 277 60 34 47 15 5887.5 15
1980 3 4 29284 278 57 35 46 14 5901.5 14
1980 3 5 29285 279 62 25 43.5 11.5 5913 11.5
1980 3 6 29286 280 52 39 45.5 13.5 5926.5 13.5
1980 3 7 29287 281 55 35 45 13 5939.5 13
1980 3 8 29288 282 56 28 42 10 5949.5 10
1980 3 9 29289 283 57 24 40.5 8.5 5958 8.5
1980 3 10 29290 284 60 22 41 9 5967 9
1980 3 11 29291 285 53 32 42.5 10.5 5977.5 10.5
1980 3 12 29292 286 49 30 39.5 7.5 5985 7.5
1980 3 13 29293 287 58 18 38 6 5991 6
1980 3 14 29294 288 69 22 45.5 13.5 6004.5 13.5
1980 3 15 29295 289 68 30 49 17 6021.5 17
1980 3 16 29296 290 46 33 39.5 7.5 6029 7.5
1980 3 17 29297 291 48 14 31 -1 6028 -1
1980 3 18 29298 292 58 14 36 4 6032 4
1980 3 19 29299 293 64 25 44.5 12.5 6044.5 12.5
1980 3 20 29300 294 65 25 45 13 6057.5 13


249 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1980 3 21 29301 295 66 39 52.5 20.5 6078 20.5
1980 3 22 29302 296 48 32 40 8 6086 8
1980 3 23 29303 297 45 28 36.5 4.5 6090.5 4.5
1980 3 24 29304 298 55 24 39.5 7.5 6098 7.5
1980 3 25 29305 299 52 31 41.5 9.5 6107.5 9.5
1980 3 26 29306 300 52 24 38 6 6113.5 6
1980 3 27 29307 301 59 24 41.5 9.5 6123 9.5
1980 3 28 29308 302 50 30 40 8 6131 8
1980 3 29 29309 303 59 24 41.5 9.5 6140.5 9.5
1980 3 30 29310 304 55 28 41.5 9.5 6150 9.5
1980 3 31 29311 305 47 18 32.5 0.5 6150.5 0.5
1980 4 1 29312 306 50 19 34.5 2.5 6153 2.5
1980 4 2 29313 307 57 35 46 14 6167 14
1980 4 3 29314 308 65 23 44 12 6179 12
1980 4 4 29315 309 67 25 46 14 6193 14
1980 4 5 29316 310 72 35 53.5 21.5 6214.5 21.5
1980 4 6 29317 311 70 32 51 19 6233.5 19
1980 4 7 29318 312 52 35 43.5 11.5 6245 11.5
1980 4 8 29319 313 61 19 40 8 6253 8
1980 4 9 29320 314 73 25 49 17 6270 17
1980 4 10 29321 315 70 38 54 22 6292 22
1980 4 11 29322 316 55 32 43.5 11.5 6303.5 11.5
1980 4 12 29323 317 58 25 41.5 9.5 6313 9.5
1980 4 13 29324 318 63 25 44 12 6325 12
1980 4 14 29325 319 75 25 50 18 6343 18
1980 4 15 29326 320 80 30 55 23 6366 23
1980 4 16 29327 321 75 30 52.5 20.5 6386.5 20.5
1980 4 17 29328 322 80 28 54 22 6408.5 22
1980 4 18 29329 323 86 29 57.5 25.5 6434 25.5
1980 4 19 29330 324 88 34 61 29 6463 29
1980 4 20 29331 325 90 39 64.5 32.5 6495.5 32.5
1980 4 21 29332 326 77 53 65 33 6528.5 33
1980 4 22 29333 327 83 40 61.5 29.5 6558 29.5
1980 4 23 29334 328 63 39 51 19 6577 19
1980 4 24 29335 329 70 42 56 24 6601 24
1980 4 25 29336 330 75 42 58.5 26.5 6627.5 26.5
1980 4 26 29337 331 77 35 56 24 6651.5 24
1980 4 27 29338 332 80 39 59.5 27.5 6679 27.5
1980 4 28 29339 333 83 40 61.5 29.5 6708.5 29.5
1980 4 29 29340 334 70 50 60 28 6736.5 28
1980 4 30 29341 335 70 42 56 24 6760.5 24
1980 5 1 29342 336 63 48 55.5 23.5 6784 23.5
1980 5 2 29343 337 74 39 56.5 24.5 6808.5 24.5
1980 5 3 29344 338 80 42 61 29 6837.5 29
1980 5 4 29345 339 85 42 63.5 31.5 6869 31.5
1980 5 5 29346 340 85 52 68.5 36.5 6905.5 36.5
1980 5 6 29347 341 73 45 59 27 6932.5 27
1980 5 7 29348 342 72 46 59 27 6959.5 27
1980 5 8 29349 343 77 42 59.5 27.5 6987 27.5
1980 5 9 29350 344 72 48 60 28 7015 28
1980 5 10 29351 345 75 54 64.5 32.5 7047.5 32.5
1980 5 11 29352 346 65 47 56 24 7071.5 24
1980 5 12 29353 347 65 40 52.5 20.5 7092 20.5
1980 5 13 29354 348 72 33 52.5 20.5 7112.5 20.5
1980 5 14 29355 349 63 44 53.5 21.5 7134 21.5
1980 5 15 29356 350 67 42 54.5 22.5 7156.5 22.5
1980 5 16 29357 351 73 40 56.5 24.5 7181 24.5
1980 5 17 29358 352 70 45 57.5 25.5 7206.5 25.5
1980 5 18 29359 353 76 42 59 27 7233.5 27
1980 5 19 29360 354 85 42 63.5 31.5 7265 31.5
1980 5 20 29361 355 89 39 64 32 7297 32
1980 5 21 29362 356 91 45 68 36 7333 36
1980 5 22 29363 357 94 50 72 40 7373 40
1980 5 23 29364 358 82 54 68 36 7409 36
1980 5 24 29365 359 63 47 55 23 7432 23
1980 5 25 29366 360 58 36 47 15 7447 15
1980 5 26 29367 361 77 29 53 21 7468 21
1980 5 27 29368 362 83 39 61 29 7497 29
1980 5 28 29369 363 83 40 61.5 29.5 7526.5 29.5
1980 5 29 29370 364 80 40 60 28 7554.5 28 1980
1980 5 30 29371 365 85 40 62.5 30.5 7585 30.5 Avg (n ) % values
1980 5 31 29372 366 84 47 65.5 33.5 7618.5 33.5 52.9 364 99.5
1980 6 1 29373 1 83 43 63 31 31 31
1980 6 2 29374 2 85 36 60.5 28.5 59.5 28.5
1980 6 3 29375 3 89 59 74 42 101.5 42
1980 6 4 29376 4 86 60 73 41 142.5 41
1980 6 5 29377 5 90 56 73 41 183.5 41
1980 6 6 29378 6 89 52 70.5 38.5 222 38.5
1980 6 7 29379 7 92 42 67 35 257 35
1980 6 8 29380 8 95 43 69 37 294 37
1980 6 9 29381 9 97 45 71 39 333 39
1980 6 10 29382 10 100 45 72.5 40.5 373.5 40.5
1980 6 11 29383 11 98 48 73 41 414.5 41
1980 6 12 29384 12 95 57 76 44 458.5 44
1980 6 13 29385 13 95 48 71.5 39.5 498 39.5
1980 6 14 29386 14 92 65 78.5 46.5 544.5 46.5
1980 6 15 29387 15 92 45 68.5 36.5 581 36.5
1980 6 16 29388 16 95 46 70.5 38.5 619.5 38.5
1980 6 17 29389 17 100 52 76 44 663.5 44
1980 6 18 29390 18 101 49 75 43 706.5 43
1980 6 19 29391 19 100 49 74.5 42.5 749 42.5
1980 6 20 29392 20 100 52 76 44 793 44
1980 6 21 29393 21 99 50 74.5 42.5 835.5 42.5
1980 6 22 29394 22 101 49 75 43 878.5 43
1980 6 23 29395 23 101 62 81.5 49.5 928 49.5
1980 6 24 29396 24 100 52 76 44 972 44
1980 6 25 29397 25 102 64 83 51 1023 51
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1980 6 26 29398 26 104 57 80.5 48.5 1071.5 48.5
1980 6 27 29399 27 97 62 79.5 47.5 1119 47.5
1980 6 28 29400 28 102 48 75 43 1162 43
1980 6 29 29401 29 105 56 80.5 48.5 1210.5 48.5
1980 6 30 29402 30 103 74 88.5 56.5 1267 56.5
1980 7 1 29403 31 92 63 77.5 45.5 1312.5 45.5
1980 7 2 29404 32 94 57 75.5 43.5 1356 43.5
1980 7 3 29405 33 100 58 79 47 1403 47
1980 7 4 29406 34 102 56 79 47 1450 47
1980 7 5 29407 35 104 52 78 46 1496 46
1980 7 6 29408 36 100 52 76 44 1540 44
1980 7 7 29409 37 90 60 75 43 1583 43
1980 7 8 29410 38 97 53 75 43 1626 43
1980 7 9 29411 39 100 55 77.5 45.5 1671.5 45.5
1980 7 10 29412 40 105 59 82 50 1721.5 50
1980 7 11 29413 41 104 63 83.5 51.5 1773 51.5
1980 7 12 29414 42 104 68 86 54 1827 54
1980 7 13 29415 43 95 68 81.5 49.5 1876.5 49.5
1980 7 14 29416 44 99 53 76 44 1920.5 44
1980 7 15 29417 45 100 52 76 44 1964.5 44
1980 7 16 29418 46 105 52 78.5 46.5 2011 46.5
1980 7 17 29419 47 107 50 78.5 46.5 2057.5 46.5
1980 7 18 29420 48 108 60 84 52 2109.5 52
1980 7 19 29421 49 105 70 87.5 55.5 2165 55.5
1980 7 20 29422 50 105 53 79 47 2212 47
1980 7 21 29423 51 105 58 81.5 49.5 2261.5 49.5
1980 7 22 29424 52 106 58 82 50 2311.5 50
1980 7 23 29425 53 106 65 85.5 53.5 2365 53.5
1980 7 24 29426 54 105 67 86 54 2419 54
1980 7 25 29427 55 106 63 84.5 52.5 2471.5 52.5
1980 7 26 29428 56 104 58 81 49 2520.5 49
1980 7 27 29429 57 105 57 81 49 2569.5 49
1980 7 28 29430 58 106 55 80.5 48.5 2618 48.5
1980 7 29 29431 59 101 64 82.5 50.5 2668.5 50.5
1980 7 30 29432 60 102 59 80.5 48.5 2717 48.5
1980 7 31 29433 61 102 63 82.5 50.5 2767.5 50.5
1980 8 1 29434 62 104 70 87 55 2822.5 55
1980 8 2 29435 63 102 63 82.5 50.5 2873 50.5
1980 8 3 29436 64 106 62 84 52 2925 52
1980 8 4 29437 65 101 58 79.5 47.5 2972.5 47.5
1980 8 5 29438 66 105 55 80 48 3020.5 48
1980 8 6 29439 67 105 60 82.5 50.5 3071 50.5
1980 8 7 29440 68 103 60 81.5 49.5 3120.5 49.5
1980 8 8 29441 69 109 56 82.5 50.5 3171 50.5
1980 8 9 29442 70 107 65 86 54 3225 54
1980 8 10 29443 71 103 54 78.5 46.5 3271.5 46.5
1980 8 11 29444 72 103 52 77.5 45.5 3317 45.5
1980 8 12 29445 73 107 61 84 52 3369 52
1980 8 13 29446 74 100 62 81 49 3418 49
1980 8 14 29447 75 97 63 80 48 3466 48
1980 8 15 29448 76 97 63 80 48 3514 48
1980 8 16 29449 77 91 48 69.5 37.5 3551.5 37.5
1980 8 17 29450 78 95 48 71.5 39.5 3591 39.5
1980 8 18 29451 79 97 45 71 39 3630 39
1980 8 19 29452 80 90 53 71.5 39.5 3669.5 39.5
1980 8 20 29453 81 88 43 65.5 33.5 3703 33.5
1980 8 21 29454 82 95 40 67.5 35.5 3738.5 35.5
1980 8 22 29455 83 100 43 71.5 39.5 3778 39.5
1980 8 23 29456 84 98 64 81 49 3827 49
1980 8 24 29457 85 87 60 73.5 41.5 3868.5 41.5
1980 8 25 29458 86 89 58 73.5 41.5 3910 41.5
1980 8 26 29459 87 92 43 67.5 35.5 3945.5 35.5
1980 8 27 29460 88 97 48 72.5 40.5 3986 40.5
1980 8 28 29461 89 97 43 70 38 4024 38
1980 8 29 29462 90 90 59 74.5 42.5 4066.5 42.5
1980 8 30 29463 91 92 54 73 41 4107.5 41
1980 8 31 29464 92 89 43 66 34 4141.5 34
1980 9 1 29465 93 90 43 66.5 34.5 4176 34.5
1980 9 2 29466 94 98 41 69.5 37.5 4213.5 37.5
1980 9 3 29467 95 98 40 69 37 4250.5 37
1980 9 4 29468 96 98 38 68 36 4286.5 36
1980 9 5 29469 97 98 41 69.5 37.5 4324 37.5
1980 9 6 29470 98 93 63 78 46 4370 46
1980 9 7 29471 99 75 60 67.5 35.5 4405.5 35.5
1980 9 8 29472 100 78 58 68 36 4441.5 36
1980 9 9 29473 101 67 60 63.5 31.5 4473 31.5
1980 9 10 29474 102 78 50 64 32 4505 32
1980 9 11 29475 103 82 47 64.5 32.5 4537.5 32.5
1980 9 12 29476 104 82 48 65 33 4570.5 33
1980 9 13 29477 105 89 45 67 35 4605.5 35
1980 9 14 29478 106 87 50 68.5 36.5 4642 36.5
1980 9 15 29479 107 89 45 67 35 4677 35
1980 9 16 29480 108 88 50 69 37 4714 37
1980 9 17 29481 109 92 42 67 35 4749 35
1980 9 18 29482 110 97 45 71 39 4788 39
1980 9 19 29483 111 94 58 76 44 4832 44
1980 9 20 29484 112 84 43 63.5 31.5 4863.5 31.5
1980 9 21 29485 113 81 56 68.5 36.5 4900 36.5
1980 9 22 29486 114 84 37 60.5 28.5 4928.5 28.5
1980 9 23 29487 115 80 34 57 25 4953.5 25
1980 9 24 29488 116 83 35 59 27 4980.5 27
1980 9 25 29489 117 84 37 60.5 28.5 5009 28.5
1980 9 26 29490 118 84 38 61 29 5038 29
1980 9 27 29491 119 87 40 63.5 31.5 5069.5 31.5
1980 9 28 29492 120 91 44 67.5 35.5 5105 35.5
1980 9 29 29493 121 90 42 66 34 5139 34
1980 9 30 29494 122 90 39 64.5 32.5 5171.5 32.5
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1980 10 1 29495 123 93 39 66 34 5205.5 34
1980 10 2 29496 124 85 42 63.5 31.5 5237 31.5
1980 10 3 29497 125 87 35 61 29 5266 29
1980 10 4 29498 126 89 35 62 30 5296 30
1980 10 5 29499 127 90 35 62.5 30.5 5326.5 30.5
1980 10 6 29500 128 88 38 63 31 5357.5 31
1980 10 7 29501 129 87 38 62.5 30.5 5388 30.5
1980 10 8 29502 130 89 38 63.5 31.5 5419.5 31.5
1980 10 9 29503 131 87 38 62.5 30.5 5450 30.5
1980 10 10 29504 132 85 38 61.5 29.5 5479.5 29.5
1980 10 11 29505 133 88 33 60.5 28.5 5508 28.5
1980 10 12 29506 134 70 49 59.5 27.5 5535.5 27.5
1980 10 13 29507 135 75 46 60.5 28.5 5564 28.5
1980 10 14 29508 136 72 48 60 28 5592 28
1980 10 15 29509 137 55 38 46.5 14.5 5606.5 14.5
1980 10 16 29510 138 49 32 40.5 8.5 5615 8.5
1980 10 17 29511 139 62 27 44.5 12.5 5627.5 12.5
1980 10 18 29512 140 60 26 43 11 5638.5 11
1980 10 19 29513 141 64 27 45.5 13.5 5652 13.5
1980 10 20 29514 142 68 25 46.5 14.5 5666.5 14.5
1980 10 21 29515 143 68 29 48.5 16.5 5683 16.5
1980 10 22 29516 144 74 34 54 22 5705 22
1980 10 23 29517 145 57 25 41 9 5714 9
1980 10 24 29518 146 60 18 39 7 5721 7
1980 10 25 29519 147 60 18 39 7 5728 7
1980 10 26 29520 148 52 35 43.5 11.5 5739.5 11.5
1980 10 27 29521 149 50 38 44 12 5751.5 12
1980 10 28 29522 150 55 23 39 7 5758.5 7
1980 10 29 29523 151 57 20 38.5 6.5 5765 6.5
1980 10 30 29524 152 61 20 40.5 8.5 5773.5 8.5
1980 10 31 29525 153 63 22 42.5 10.5 5784 10.5
1980 11 1 29526 154 62 21 41.5 9.5 5793.5 9.5
1980 11 2 29527 155 65 28 46.5 14.5 5808 14.5
1980 11 3 29528 156 68 22 45 13 5821 13
1980 11 4 29529 157 71 30 50.5 18.5 5839.5 18.5
1980 11 5 29530 158 71 28 49.5 17.5 5857 17.5
1980 11 6 29531 159 71 26 48.5 16.5 5873.5 16.5
1980 11 7 29532 160 70 28 49 17 5890.5 17
1980 11 8 29533 161 80 30 55 23 5913.5 23
1980 11 9 29534 162 78 28 53 21 5934.5 21
1980 11 10 29535 163 73 25 49 17 5951.5 17
1980 11 11 29536 164 70 30 50 18 5969.5 18
1980 11 12 29537 165 68 48 58 26 5995.5 26
1980 11 13 29538 166 56 35 45.5 13.5 6009 13.5
1980 11 14 29539 167 50 24 37 5 6014 5
1980 11 15 29540 168 46 14 30 -2 6012 -2
1980 11 16 29541 169 43 9 26 -6 6006 -6
1980 11 17 29542 170 47 8 27.5 -4.5 6001.5 -4.5
1980 11 18 29543 171 47 6 26.5 -5.5 5996 -5.5
1980 11 19 29544 172 50 9 29.5 -2.5 5993.5 -2.5
1980 11 20 29545 173 54 14 34 2 5995.5 2
1980 11 21 29546 174 50 8 29 -3 5992.5 -3
1980 11 22 29547 175 52 18 35 3 5995.5 3
1980 11 23 29548 176 50 18 34 2 5997.5 2
1980 11 24 29549 177 44 32 38 6 6003.5 6
1980 11 25 29550 178 46 16 31 -1 6002.5 -1
1980 11 26 29551 179 47 13 30 -2 6000.5 -2
1980 11 27 29552 180 48 13 30.5 -1.5 5999 -1.5
1980 11 28 29553 181 50 15 32.5 0.5 5999.5 0.5
1980 11 29 29554 182 38 15 26.5 -5.5 5994 -5.5
1980 11 30 29555 183 45 22 33.5 1.5 5995.5 1.5
1980 12 1 29556 184 53 20 36.5 4.5 6000 4.5
1980 12 2 29557 185 53 15 34 2 6002 2
1980 12 3 29558 186 62 34 48 16 6018 16
1980 12 4 29559 187 64 43 53.5 21.5 6039.5 21.5
1980 12 5 29560 188 57 37 47 15 6054.5 15
1980 12 6 29561 189 57 25 41 9 6063.5 9
1980 12 7 29562 190 45 27 36 4 6067.5 4
1980 12 8 29563 191 45 13 29 -3 6064.5 -3
1980 12 9 29564 192 46 11 28.5 -3.5 6061 -3.5
1980 12 10 29565 193 45 8 26.5 -5.5 6055.5 -5.5
1980 12 11 29566 194 44 10 27 -5 6050.5 -5
1980 12 12 29567 195 48 12 30 -2 6048.5 -2
1980 12 13 29568 196 45 15 30 -2 6046.5 -2
1980 12 14 29569 197 49 9 29 -3 6043.5 -3
1980 12 15 29570 198 52 15 33.5 1.5 6045 1.5
1980 12 16 29571 199 55 15 35 3 6048 3
1980 12 17 29572 200 52 15 33.5 1.5 6049.5 1.5
1980 12 18 29573 201 55 18 36.5 4.5 6054 4.5
1980 12 19 29574 202 56 18 37 5 6059 5
1980 12 20 29575 203 55 15 35 3 6062 3
1980 12 21 29576 204 54 18 36 4 6066 4
1980 12 22 29577 205 57 27 42 10 6076 10
1980 12 23 29578 206 62 18 40 8 6084 8
1980 12 24 29579 207 59 16 37.5 5.5 6089.5 5.5
1980 12 25 29580 208 59 18 38.5 6.5 6096 6.5
1980 12 26 29581 209 58 16 37 5 6101 5
1980 12 27 29582 210 52 18 35 3 6104 3
1980 12 28 29583 211 56 20 38 6 6110 6
1980 12 29 29584 212 60 15 37.5 5.5 6115.5 5.5
1980 12 30 29585 213 55 10 32.5 0.5 6116 0.5
1980 12 31 29586 214 57 14 35.5 3.5 6119.5 3.5
1981 1 1 29587 215 50 12 31 -1 6118.5 -1
1981 1 2 29588 216 51 20 35.5 3.5 6122 3.5
1981 1 3 29589 217 53 14 33.5 1.5 6123.5 1.5
1981 1 4 29590 218 55 24 39.5 7.5 6131 7.5
1981 1 5 29591 219 55 26 40.5 8.5 6139.5 8.5
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1981 1 6 29592 220 55 26 40.5 8.5 6148 8.5
1981 1 7 29593 221 52 10 31 -1 6147 -1
1981 1 8 29594 222 49 9 29 -3 6144 -3
1981 1 9 29595 223 50 9 29.5 -2.5 6141.5 -2.5
1981 1 10 29596 224 51 10 30.5 -1.5 6140 -1.5
1981 1 11 29597 225 50 10 30 -2 6138 -2
1981 1 12 29598 226 51 20 35.5 3.5 6141.5 3.5
1981 1 13 29599 227 54 20 37 5 6146.5 5
1981 1 14 29600 228 52 8 30 -2 6144.5 -2
1981 1 15 29601 229 53 18 35.5 3.5 6148 3.5
1981 1 16 29602 230 52 25 38.5 6.5 6154.5 6.5
1981 1 17 29603 231 53 20 36.5 4.5 6159 4.5
1981 1 18 29604 232 55 14 34.5 2.5 6161.5 2.5
1981 1 19 29605 233 55 9 32 0 6161.5 0
1981 1 20 29606 234 59 15 37 5 6166.5 5
1981 1 21 29607 235 57 14 35.5 3.5 6170 3.5
1981 1 22 29608 236 57 13 35 3 6173 3
1981 1 23 29609 237 49 10 29.5 -2.5 6170.5 -2.5
1981 1 24 29610 238 55 20 37.5 5.5 6176 5.5
1981 1 25 29611 239 50 10 30 -2 6174 -2
1981 1 26 29612 240 42 8 25 -7 6167 -7
1981 1 27 29613 241 47 8 27.5 -4.5 6162.5 -4.5
1981 1 28 29614 242 58 18 38 6 6168.5 6
1981 1 29 29615 243 55 18 36.5 4.5 6173 4.5
1981 1 30 29616 244 46 32 39 7 6180 7
1981 1 31 29617 245 45 20 32.5 0.5 6180.5 0.5
1981 2 1 29618 246 45 25 35 3 6183.5 3
1981 2 2 29619 247 47 7 27 -5 6178.5 -5
1981 2 3 29620 248 48 9 28.5 -3.5 6175 -3.5
1981 2 4 29621 249 49 7 28 -4 6171 -4
1981 2 5 29622 250 50 7 28.5 -3.5 6167.5 -3.5
1981 2 6 29623 251 57 8 32.5 0.5 6168 0.5
1981 2 7 29624 252 57 8 32.5 0.5 6168.5 0.5
1981 2 8 29625 253 55 10 32.5 0.5 6169 0.5
1981 2 9 29626 254 55 34 44.5 12.5 6181.5 12.5
1981 2 10 29627 255 39 25 32 0 6181.5 0
1981 2 11 29628 256 38 4 21 -11 6170.5 -11
1981 2 12 29629 257 50 8 29 -3 6167.5 -3
1981 2 13 29630 258 56 9 32.5 0.5 6168 0.5
1981 2 14 29631 259 57 22 39.5 7.5 6175.5 7.5
1981 2 15 29632 260 63 18 40.5 8.5 6184 8.5
1981 2 16 29633 261 64 20 42 10 6194 10
1981 2 17 29634 262 65 25 45 13 6207 13
1981 2 18 29635 263 67 25 46 14 6221 14
1981 2 19 29636 264 64 23 43.5 11.5 6232.5 11.5
1981 2 20 29637 265 48 38 43 11 6243.5 11
1981 2 21 29638 266 52 20 36 4 6247.5 4
1981 2 22 29639 267 60 12 36 4 6251.5 4
1981 2 23 29640 268 60 15 37.5 5.5 6257 5.5
1981 2 24 29641 269 70 15 42.5 10.5 6267.5 10.5
1981 2 25 29642 270 67 32 49.5 17.5 6285 17.5
1981 2 26 29643 271 54 35 44.5 12.5 6297.5 12.5
1981 2 27 29644 272 54 15 34.5 2.5 6300 2.5
1981 2 28 29645 273 58 15 36.5 4.5 6304.5 4.5
1981 3 1 29646 274 62 28 45 13 6317.5 13
1981 3 2 29647 275 54 38 46 14 6331.5 14
1981 3 3 29648 276 49 21 35 3 6334.5 3
1981 3 4 29649 277 60 23 41.5 9.5 6344 9.5
1981 3 5 29650 278 62 28 45 13 6357 13
1981 3 6 29651 279 52 35 43.5 11.5 6368.5 11.5
1981 3 7 29652 280 54 35 44.5 12.5 6381 12.5
1981 3 8 29653 281 60 30 45 13 6394 13
1981 3 9 29654 282 60 25 42.5 10.5 6404.5 10.5
1981 3 10 29655 283 57 30 43.5 11.5 6416 11.5
1981 3 11 29656 284 48 35 41.5 9.5 6425.5 9.5
1981 3 12 29657 285 57 27 42 10 6435.5 10
1981 3 13 29658 286 57 30 43.5 11.5 6447 11.5
1981 3 14 29659 287 55 34 44.5 12.5 6459.5 12.5
1981 3 15 29660 288 59 30 44.5 12.5 6472 12.5
1981 3 16 29661 289 65 30 47.5 15.5 6487.5 15.5
1981 3 17 29662 290 52 33 42.5 10.5 6498 10.5
1981 3 18 29663 291 55 22 38.5 6.5 6504.5 6.5
1981 3 19 29664 292 55 27 41 9 6513.5 9
1981 3 20 29665 293 60 38 49 17 6530.5 17
1981 3 21 29666 294 61 30 45.5 13.5 6544 13.5
1981 3 22 29667 295 65 27 46 14 6558 14
1981 3 23 29668 296 69 32 50.5 18.5 6576.5 18.5
1981 3 24 29669 297 65 40 52.5 20.5 6597 20.5
1981 3 25 29670 298 68 28 48 16 6613 16
1981 3 26 29671 299 76 42 59 27 6640 27
1981 3 27 29672 300 58 35 46.5 14.5 6654.5 14.5
1981 3 28 29673 301 60 32 46 14 6668.5 14
1981 3 29 29674 302 67 25 46 14 6682.5 14
1981 3 30 29675 303 60 38 49 17 6699.5 17
1981 3 31 29676 304 60 28 44 12 6711.5 12
1981 4 1 29677 305 72 34 53 21 6732.5 21
1981 4 2 29678 306 75 37 56 24 6756.5 24
1981 4 3 29679 307 48 32 40 8 6764.5 8
1981 4 4 29680 308 55 34 44.5 12.5 6777 12.5
1981 4 5 29681 309 62 23 42.5 10.5 6787.5 10.5
1981 4 6 29682 310 77 30 53.5 21.5 6809 21.5
1981 4 7 29683 311 68 40 54 22 6831 22
1981 4 8 29684 312 68 42 55 23 6854 23
1981 4 9 29685 313 80 35 57.5 25.5 6879.5 25.5
1981 4 10 29686 314 80 43 61.5 29.5 6909 29.5
1981 4 11 29687 315 80 50 65 33 6942 33
1981 4 12 29688 316 75 37 56 24 6966 24
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1981 4 13 29689 317 77 38 57.5 25.5 6991.5 25.5
1981 4 14 29690 318 78 34 56 24 7015.5 24
1981 4 15 29691 319 78 46 62 30 7045.5 30
1981 4 16 29692 320 83 40 61.5 29.5 7075 29.5
1981 4 17 29693 321 86 41 63.5 31.5 7106.5 31.5
1981 4 18 29694 322 78 45 61.5 29.5 7136 29.5
1981 4 19 29695 323 67 45 56 24 7160 24
1981 4 20 29696 324 75 37 56 24 7184 24
1981 4 21 29697 325 82 35 58.5 26.5 7210.5 26.5
1981 4 22 29698 326 77 41 59 27 7237.5 27
1981 4 23 29699 327 81 39 60 28 7265.5 28
1981 4 24 29700 328 90 37 63.5 31.5 7297 31.5
1981 4 25 29701 329 90 46 68 36 7333 36
1981 4 26 29702 330 89 66 77.5 45.5 7378.5 45.5
1981 4 27 29703 331 89 57 73 41 7419.5 41
1981 4 28 29704 332 82 43 62.5 30.5 7450 30.5
1981 4 29 29705 333 89 39 64 32 7482 32
1981 4 30 29706 334 92 45 68.5 36.5 7518.5 36.5
1981 5 1 29707 335 95 46 70.5 38.5 7557 38.5
1981 5 2 29708 336 87 60 73.5 41.5 7598.5 41.5
1981 5 3 29709 337 70 49 59.5 27.5 7626 27.5
1981 5 4 29710 338 75 32 53.5 21.5 7647.5 21.5
1981 5 5 29711 339 85 38 61.5 29.5 7677 29.5
1981 5 6 29712 340 75 39 57 25 7702 25
1981 5 7 29713 341 72 31 51.5 19.5 7721.5 19.5
1981 5 8 29714 342 64 34 49 17 7738.5 17
1981 5 9 29715 343 67 30 48.5 16.5 7755 16.5
1981 5 10 29716 344 85 33 59 27 7782 27
1981 5 11 29717 345 73 52 62.5 30.5 7812.5 30.5
1981 5 12 29718 346 83 40 61.5 29.5 7842 29.5
1981 5 13 29719 347 73 35 54 22 7864 22
1981 5 14 29720 348 90 35 62.5 30.5 7894.5 30.5
1981 5 15 29721 349 78 53 65.5 33.5 7928 33.5
1981 5 16 29722 350 58 45 51.5 19.5 7947.5 19.5
1981 5 17 29723 351 70 35 52.5 20.5 7968 20.5
1981 5 18 29724 352 82 38 60 28 7996 28
1981 5 19 29725 353 85 48 66.5 34.5 8030.5 34.5
1981 5 20 29726 354 68 46 57 25 8055.5 25
1981 5 21 29727 355 77 32 54.5 22.5 8078 22.5
1981 5 22 29728 356 78 39 58.5 26.5 8104.5 26.5
1981 5 23 29729 357 80 40 60 28 8132.5 28
1981 5 24 29730 358 90 42 66 34 8166.5 34
1981 5 25 29731 359 90 60 75 43 8209.5 43
1981 5 26 29732 360 83 58 70.5 38.5 8248 38.5
1981 5 27 29733 361 83 55 69 37 8285 37
1981 5 28 29734 362 78 50 64 32 8317 32
1981 5 29 29735 363 83 45 64 32 8349 32 1981
1981 5 30 29736 364 83 50 66.5 34.5 8383.5 34.5 Avg (n ) % values
1981 5 31 29737 365 88 58 73 41 8424.5 41 55.1 365 100.0
1981 6 1 29738 1 90 50 70 38 38 38
1981 6 2 29739 2 93 50 71.5 39.5 77.5 39.5
1981 6 3 29740 3 85 55 70 38 115.5 38
1981 6 4 29741 4 87 50 68.5 36.5 152 36.5
1981 6 5 29742 5 92 53 72.5 40.5 192.5 40.5
1981 6 6 29743 6 103 50 76.5 44.5 237 44.5
1981 6 7 29744 7 105 55 80 48 285 48
1981 6 8 29745 8 105 60 82.5 50.5 335.5 50.5
1981 6 9 29746 9 105 60 82.5 50.5 386 50.5
1981 6 10 29747 10 106 60 83 51 437 51
1981 6 11 29748 11 103 61 82 50 487 50
1981 6 12 29749 12 99 65 82 50 537 50
1981 6 13 29750 13 89 60 74.5 42.5 579.5 42.5
1981 6 14 29751 14 65 47 56 24 603.5 24
1981 6 15 29752 15 80 37 58.5 26.5 630 26.5
1981 6 16 29753 16 92 39 65.5 33.5 663.5 33.5
1981 6 17 29754 17 94 55 74.5 42.5 706 42.5
1981 6 18 29755 18 96 50 73 41 747 41
1981 6 19 29756 19 102 53 77.5 45.5 792.5 45.5
1981 6 20 29757 20 107 55 81 49 841.5 49
1981 6 21 29758 21 105 67 86 54 895.5 54
1981 6 22 29759 22 104 57 80.5 48.5 944 48.5
1981 6 23 29760 23 110 58 84 52 996 52
1981 6 24 29761 24 107 66 86.5 54.5 1050.5 54.5
1981 6 25 29762 25 108 60 84 52 1102.5 52
1981 6 26 29763 26 109 76 92.5 60.5 1163 60.5
1981 6 27 29764 27 101 69 85 53 1216 53
1981 6 28 29765 28 93 67 80 48 1264 48
1981 6 29 29766 29 97 55 76 44 1308 44
1981 6 30 29767 30 101 52 76.5 44.5 1352.5 44.5
1981 7 1 29768 31 87 58 72.5 40.5 1393 40.5
1981 7 2 29769 32 93 63 78 46 1439 46
1981 7 3 29770 33 101 58 79.5 47.5 1486.5 47.5
1981 7 4 29771 34 103 58 80.5 48.5 1535 48.5
1981 7 5 29772 35 106 55 80.5 48.5 1583.5 48.5
1981 7 6 29773 36 106 58 82 50 1633.5 50
1981 7 7 29774 37 103 60 81.5 49.5 1683 49.5
1981 7 8 29775 38 105 60 82.5 50.5 1733.5 50.5
1981 7 9 29776 39 103 72 87.5 55.5 1789 55.5
1981 7 10 29777 40 100 58 79 47 1836 47
1981 7 11 29778 41 100 65 82.5 50.5 1886.5 50.5
1981 7 12 29779 42 90 65 77.5 45.5 1932 45.5
1981 7 13 29780 43 90 60 75 43 1975 43
1981 7 14 29781 44 102 58 80 48 2023 48
1981 7 15 29782 45 102 60 81 49 2072 49
1981 7 16 29783 46 88 72 80 48 2120 48
1981 7 17 29784 47 97 60 78.5 46.5 2166.5 46.5
1981 7 18 29785 48 103 58 80.5 48.5 2215 48.5
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1981 7 19 29786 49 108 60 84 52 2267 52
1981 7 20 29787 50 108 58 83 51 2318 51
1981 7 21 29788 51 110 58 84 52 2370 52
1981 7 22 29789 52 107 72 89.5 57.5 2427.5 57.5
1981 7 23 29790 53 100 63 81.5 49.5 2477 49.5
1981 7 24 29791 54 103 60 81.5 49.5 2526.5 49.5
1981 7 25 29792 55 104 58 81 49 2575.5 49
1981 7 26 29793 56 93 57 75 43 2618.5 43
1981 7 27 29794 57 98 50 74 42 2660.5 42
1981 7 28 29795 58 105 53 79 47 2707.5 47
1981 7 29 29796 59 107 58 82.5 50.5 2758 50.5
1981 7 30 29797 60 105 62 83.5 51.5 2809.5 51.5
1981 7 31 29798 61 104 62 83 51 2860.5 51
1981 8 1 29799 62 101 64 82.5 50.5 2911 50.5
1981 8 2 29800 63 103 53 78 46 2957 46
1981 8 3 29801 64 105 55 80 48 3005 48
1981 8 4 29802 65 105 55 80 48 3053 48
1981 8 5 29803 66 105 52 78.5 46.5 3099.5 46.5
1981 8 6 29804 67 107 52 79.5 47.5 3147 47.5
1981 8 7 29805 68 105 57 81 49 3196 49
1981 8 8 29806 69 103 58 80.5 48.5 3244.5 48.5
1981 8 9 29807 70 103 54 78.5 46.5 3291 46.5
1981 8 10 29808 71 83 65 74 42 3333 42
1981 8 11 29809 72 78 57 67.5 35.5 3368.5 35.5
1981 8 12 29810 73 78 49 63.5 31.5 3400 31.5
1981 8 13 29811 74 90 52 71 39 3439 39
1981 8 14 29812 75 90 50 70 38 3477 38
1981 8 15 29813 76 95 60 77.5 45.5 3522.5 45.5
1981 8 16 29814 77 93 58 75.5 43.5 3566 43.5
1981 8 17 29815 78 99 53 76 44 3610 44
1981 8 18 29816 79 100 53 76.5 44.5 3654.5 44.5
1981 8 19 29817 80 100 53 76.5 44.5 3699 44.5
1981 8 20 29818 81 102 52 77 45 3744 45
1981 8 21 29819 82 90 58 74 42 3786 42
1981 8 22 29820 83 87 57 72 40 3826 40
1981 8 23 29821 84 97 53 75 43 3869 43
1981 8 24 29822 85 97 53 75 43 3912 43
1981 8 25 29823 86 100 58 79 47 3959 47
1981 8 26 29824 87 100 60 80 48 4007 48
1981 8 27 29825 88 100 55 77.5 45.5 4052.5 45.5
1981 8 28 29826 89 100 59 79.5 47.5 4100 47.5
1981 8 29 29827 90 99 63 81 49 4149 49
1981 8 30 29828 91 95 60 77.5 45.5 4194.5 45.5
1981 8 31 29829 92 85 53 69 37 4231.5 37
1981 9 1 29830 93 96 49 72.5 40.5 4272 40.5
1981 9 2 29831 94 100 58 79 47 4319 47
1981 9 3 29832 95 95 63 79 47 4366 47
1981 9 4 29833 96 98 53 75.5 43.5 4409.5 43.5
1981 9 5 29834 97 74 53 63.5 31.5 4441 31.5
1981 9 6 29835 98 74 52 63 31 4472 31
1981 9 7 29836 99 82 50 66 34 4506 34
1981 9 8 29837 100 80 55 67.5 35.5 4541.5 35.5
1981 9 9 29838 101 70 55 62.5 30.5 4572 30.5
1981 9 10 29839 102 74 50 62 30 4602 30
1981 9 11 29840 103 82 48 65 33 4635 33
1981 9 12 29841 104 84 50 67 35 4670 35
1981 9 13 29842 105 87 50 68.5 36.5 4706.5 36.5
1981 9 14 29843 106 87 52 69.5 37.5 4744 37.5
1981 9 15 29844 107 92 55 73.5 41.5 4785.5 41.5
1981 9 16 29845 108 92 53 72.5 40.5 4826 40.5
1981 9 17 29846 109 92 51 71.5 39.5 4865.5 39.5
1981 9 18 29847 110 91 47 69 37 4902.5 37
1981 9 19 29848 111 94 46 70 38 4940.5 38
1981 9 20 29849 112 97 48 72.5 40.5 4981 40.5
1981 9 21 29850 113 93 48 70.5 38.5 5019.5 38.5
1981 9 22 29851 114 92 53 72.5 40.5 5060 40.5
1981 9 23 29852 115 90 52 71 39 5099 39
1981 9 24 29853 116 90 54 72 40 5139 40
1981 9 25 29854 117 87 62 74.5 42.5 5181.5 42.5
1981 9 26 29855 118 83 40 61.5 29.5 5211 29.5
1981 9 27 29856 119 88 39 63.5 31.5 5242.5 31.5
1981 9 28 29857 120 92 42 67 35 5277.5 35
1981 9 29 29858 121 87 48 67.5 35.5 5313 35.5
1981 9 30 29859 122 84 43 63.5 31.5 5344.5 31.5
1981 10 1 29860 123 85 40 62.5 30.5 5375 30.5
1981 10 2 29861 124 69 52 60.5 28.5 5403.5 28.5
1981 10 3 29862 125 72 49 60.5 28.5 5432 28.5
1981 10 4 29863 126 72 52 62 30 5462 30
1981 10 5 29864 127 72 42 57 25 5487 25
1981 10 6 29865 128 79 42 60.5 28.5 5515.5 28.5
1981 10 7 29866 129 78 43 60.5 28.5 5544 28.5
1981 10 8 29867 130 72 50 61 29 5573 29
1981 10 9 29868 131 72 35 53.5 21.5 5594.5 21.5
1981 10 10 29869 132 73 38 55.5 23.5 5618 23.5
1981 10 11 29870 133 63 47 55 23 5641 23
1981 10 12 29871 134 69 45 57 25 5666 25
1981 10 13 29872 135 65 35 50 18 5684 18
1981 10 14 29873 136 64 35 49.5 17.5 5701.5 17.5
1981 10 15 29874 137 55 35 45 13 5714.5 13
1981 10 16 29875 138 62 37 49.5 17.5 5732 17.5
1981 10 17 29876 139 60 31 45.5 13.5 5745.5 13.5
1981 10 18 29877 140 65 32 48.5 16.5 5762 16.5
1981 10 19 29878 141 68 32 50 18 5780 18
1981 10 20 29879 142 68 32 50 18 5798 18
1981 10 21 29880 143 70 32 51 19 5817 19
1981 10 22 29881 144 70 31 50.5 18.5 5835.5 18.5
1981 10 23 29882 145 70 28 49 17 5852.5 17
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1981 10 24 29883 146 67 34 50.5 18.5 5871 18.5
1981 10 25 29884 147 67 30 48.5 16.5 5887.5 16.5
1981 10 26 29885 148 65 26 45.5 13.5 5901 13.5
1981 10 27 29886 149 67 36 51.5 19.5 5920.5 19.5
1981 10 28 29887 150 69 42 55.5 23.5 5944 23.5
1981 10 29 29888 151 60 42 51 19 5963 19
1981 10 30 29889 152 55 35 45 13 5976 13
1981 10 31 29890 153 55 18 36.5 4.5 5980.5 4.5
1981 11 1 29891 154 64 22 43 11 5991.5 11
1981 11 2 29892 155 67 25 46 14 6005.5 14
1981 11 3 29893 156 68 25 46.5 14.5 6020 14.5
1981 11 4 29894 157 69 25 47 15 6035 15
1981 11 5 29895 158 63 28 45.5 13.5 6048.5 13.5
1981 11 6 29896 159 55 30 42.5 10.5 6059 10.5
1981 11 7 29897 160 60 38 49 17 6076 17
1981 11 8 29898 161 63 30 46.5 14.5 6090.5 14.5
1981 11 9 29899 162 63 27 45 13 6103.5 13
1981 11 10 29900 163 60 28 44 12 6115.5 12
1981 11 11 29901 164 61 29 45 13 6128.5 13
1981 11 12 29902 165 63 25 44 12 6140.5 12
1981 11 13 29903 166 62 30 46 14 6154.5 14
1981 11 14 29904 167 70 43 56.5 24.5 6179 24.5
1981 11 15 29905 168 70 32 51 19 6198 19
1981 11 16 29906 169 65 26 45.5 13.5 6211.5 13.5
1981 11 17 29907 170 61 27 44 12 6223.5 12
1981 11 18 29908 171 48 30 39 7 6230.5 7
1981 11 19 29909 172 50 19 34.5 2.5 6233 2.5
1981 11 20 29910 173 46 15 30.5 -1.5 6231.5 -1.5
1981 11 21 29911 174 52 18 35 3 6234.5 3
1981 11 22 29912 175 53 22 37.5 5.5 6240 5.5
1981 11 23 29913 176 60 22 41 9 6249 9
1981 11 24 29914 177 70 22 46 14 6263 14
1981 11 25 29915 178 60 30 45 13 6276 13
1981 11 26 29916 179 46 11 28.5 -3.5 6272.5 -3.5
1981 11 27 29917 180 38 19 28.5 -3.5 6269 -3.5
1981 11 28 29918 181 38 21 29.5 -2.5 6266.5 -2.5
1981 11 29 29919 182 43 29 36 4 6270.5 4
1981 11 30 29920 183 40 16 28 -4 6266.5 -4
1981 12 1 29921 184 37 15 26 -6 6260.5 -6
1981 12 2 29922 185 40 14 27 -5 6255.5 -5
1981 12 3 29923 186 43 15 29 -3 6252.5 -3
1981 12 4 29924 187 43 17 30 -2 6250.5 -2
1981 12 5 29925 188 50 25 37.5 5.5 6256 5.5
1981 12 6 29926 189 50 18 34 2 6258 2
1981 12 7 29927 190 52 18 35 3 6261 3
1981 12 8 29928 191 51 18 34.5 2.5 6263.5 2.5
1981 12 9 29929 192 50 19 34.5 2.5 6266 2.5
1981 12 10 29930 193 50 28 39 7 6273 7
1981 12 11 29931 194 51 25 38 6 6279 6
1981 12 12 29932 195 49 20 34.5 2.5 6281.5 2.5
1981 12 13 29933 196 55 27 41 9 6290.5 9
1981 12 14 29934 197 49 22 35.5 3.5 6294 3.5
1981 12 15 29935 198 50 19 34.5 2.5 6296.5 2.5
1981 12 16 29936 199 48 22 35 3 6299.5 3
1981 12 17 29937 200 48 15 31.5 -0.5 6299 -0.5
1981 12 18 29938 201 44 11 27.5 -4.5 6294.5 -4.5
1981 12 19 29939 202 41 20 30.5 -1.5 6293 -1.5
1981 12 20 29940 203 53 18 35.5 3.5 6296.5 3.5
1981 12 21 29941 204 53 34 43.5 11.5 6308 11.5
1981 12 22 29942 205 40 25 32.5 0.5 6308.5 0.5
1981 12 23 29943 206 38 8 23 -9 6299.5 -9
1981 12 24 29944 207 38 8 23 -9 6290.5 -9
1981 12 25 29945 208 39 12 25.5 -6.5 6284 -6.5
1981 12 26 29946 209 45 10 27.5 -4.5 6279.5 -4.5
1981 12 27 29947 210 47 22 34.5 2.5 6282 2.5
1981 12 28 29948 211 40 7 23.5 -8.5 6273.5 -8.5
1981 12 29 29949 212 43 12 27.5 -4.5 6269 -4.5
1981 12 30 29950 213 52 20 36 4 6273 4
1981 12 31 29951 214 40 29 34.5 2.5 6275.5 2.5
1982 1 1 29952 215 53 23 38 6 6281.5 6
1982 1 2 29953 216 31 16 23.5 -8.5 6273 -8.5
1982 1 3 29954 217 41 9 25 -7 6266 -7
1982 1 4 29955 218 33 15 24 -8 6258 -8
1982 1 5 29956 219 49 28 38.5 6.5 6264.5 6.5
1982 1 6 29957 220 42 12 27 -5 6259.5 -5
1982 1 7 29958 221 27 0 13.5 -18.5 6241 -18.5
1982 1 8 29959 222 26 -2 12 -20 6221 -20
1982 1 9 29960 223 34 3 18.5 -13.5 6207.5 -13.5
1982 1 10 29961 224 37 4 20.5 -11.5 6196 -11.5
1982 1 11 29962 225 32 5 18.5 -13.5 6182.5 -13.5
1982 1 12 29963 226 41 5 23 -9 6173.5 -9
1982 1 13 29964 227 47 7 27 -5 6168.5 -5
1982 1 14 29965 228 45 7 26 -6 6162.5 -6
1982 1 15 29966 229 55 7 31 -1 6161.5 -1
1982 1 16 29967 230 50 12 31 -1 6160.5 -1
1982 1 17 29968 231 53 12 32.5 0.5 6161 0.5
1982 1 18 29969 232 58 18 38 6 6167 6
1982 1 19 29970 233 55 21 38 6 6173 6
1982 1 20 29971 234 49 12 30.5 -1.5 6171.5 -1.5
1982 1 21 29972 235 37 18 27.5 -4.5 6167 -4.5
1982 1 22 29973 236 39 5 22 -10 6157 -10
1982 1 23 29974 237 37 5 21 -11 6146 -11
1982 1 24 29975 238 42 8 25 -7 6139 -7
1982 1 25 29976 239 40 10 25 -7 6132 -7
1982 1 26 29977 240 48 8 28 -4 6128 -4
1982 1 27 29978 241 51 22 36.5 4.5 6132.5 4.5
1982 1 28 29979 242 44 18 31 -1 6131.5 -1
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1982 1 29 29980 243 53 22 37.5 5.5 6137 5.5
1982 1 30 29981 244 38 -1 18.5 -13.5 6123.5 -13.5
1982 1 31 29982 245 36 3 19.5 -12.5 6111 -12.5
1982 2 1 29983 246 45 4 24.5 -7.5 6103.5 -7.5
1982 2 2 29984 247 42 -1 20.5 -11.5 6092 -11.5
1982 2 3 29985 248 40 11 25.5 -6.5 6085.5 -6.5
1982 2 4 29986 249 30 10 20 -12 6073.5 -12
1982 2 5 29987 250 22 -6 8 -24 6049.5 -24
1982 2 6 29988 251 22 -13 4.5 -27.5 6022 -27.5
1982 2 7 29989 252 30 -16 7 -25 5997 -25
1982 2 8 29990 253 35 3 19 -13 5984 -13
1982 2 9 29991 254 39 -5 17 -15 5969 -15
1982 2 10 29992 255 41 4 22.5 -9.5 5959.5 -9.5
1982 2 11 29993 256 49 15 32 0 5959.5 0
1982 2 12 29994 257 42 2 22 -10 5949.5 -10
1982 2 13 29995 258 45 2 23.5 -8.5 5941 -8.5
1982 2 14 29996 259 45 10 27.5 -4.5 5936.5 -4.5
1982 2 15 29997 260 43 16 29.5 -2.5 5934 -2.5
1982 2 16 29998 261 40 30 35 3 5937 3
1982 2 17 29999 262 39 30 34.5 2.5 5939.5 2.5
1982 2 18 30000 263 48 29 38.5 6.5 5946 6.5
1982 2 19 30001 264 54 24 39 7 5953 7
1982 2 20 30002 265 56 25 40.5 8.5 5961.5 8.5
1982 2 21 30003 266 60 25 42.5 10.5 5972 10.5
1982 2 22 30004 267 59 28 43.5 11.5 5983.5 11.5
1982 2 23 30005 268 63 33 48 16 5999.5 16
1982 2 24 30006 269 58 28 43 11 6010.5 11
1982 2 25 30007 270 63 30 46.5 14.5 6025 14.5
1982 2 26 30008 271 63 28 45.5 13.5 6038.5 13.5
1982 2 27 30009 272 65 29 47 15 6053.5 15
1982 2 28 30010 273 67 28 47.5 15.5 6069 15.5
1982 3 1 30011 274 55 28 41.5 9.5 6078.5 9.5
1982 3 2 30012 275 59 35 47 15 6093.5 15
1982 3 3 30013 276 60 35 47.5 15.5 6109 15.5
1982 3 4 30014 277 50 29 39.5 7.5 6116.5 7.5
1982 3 5 30015 278 51 25 38 6 6122.5 6
1982 3 6 30016 279 53 17 35 3 6125.5 3
1982 3 7 30017 280 63 20 41.5 9.5 6135 9.5
1982 3 8 30018 281 65 35 50 18 6153 18
1982 3 9 30019 282 71 24 47.5 15.5 6168.5 15.5
1982 3 10 30020 283 60 32 46 14 6182.5 14
1982 3 11 30021 284 61 34 47.5 15.5 6198 15.5
1982 3 12 30022 285 63 40 51.5 19.5 6217.5 19.5
1982 3 13 30023 286 67 25 46 14 6231.5 14
1982 3 14 30024 287 58 32 45 13 6244.5 13
1982 3 15 30025 288 60 41 50.5 18.5 6263 18.5
1982 3 16 30026 289 60 40 50 18 6281 18
1982 3 17 30027 290 59 35 47 15 6296 15
1982 3 18 30028 291 65 35 50 18 6314 18
1982 3 19 30029 292 53 28 40.5 8.5 6322.5 8.5
1982 3 20 30030 293 53 18 35.5 3.5 6326 3.5
1982 3 21 30031 294 53 22 37.5 5.5 6331.5 5.5
1982 3 22 30032 295 57 17 37 5 6336.5 5
1982 3 23 30033 296 63 20 41.5 9.5 6346 9.5
1982 3 24 30034 297 68 20 44 12 6358 12
1982 3 25 30035 298 70 25 47.5 15.5 6373.5 15.5
1982 3 26 30036 299 55 38 46.5 14.5 6388 14.5
1982 3 27 30037 300 63 33 48 16 6404 16
1982 3 28 30038 301 70 33 51.5 19.5 6423.5 19.5
1982 3 29 30039 302 48 35 41.5 9.5 6433 9.5
1982 3 30 30040 303 55 35 45 13 6446 13
1982 3 31 30041 304 67 30 48.5 16.5 6462.5 16.5
1982 4 1 30042 305 68 42 55 23 6485.5 23
1982 4 2 30043 306 58 40 49 17 6502.5 17
1982 4 3 30044 307 70 40 55 23 6525.5 23
1982 4 4 30045 308 68 39 53.5 21.5 6547 21.5
1982 4 5 30046 309 60 27 43.5 11.5 6558.5 11.5
1982 4 6 30047 310 68 27 47.5 15.5 6574 15.5
1982 4 7 30048 311 50 31 40.5 8.5 6582.5 8.5
1982 4 8 30049 312 57 18 37.5 5.5 6588 5.5
1982 4 9 30050 313 62 30 46 14 6602 14
1982 4 10 30051 314 65 20 42.5 10.5 6612.5 10.5
1982 4 11 30052 315 75 34 54.5 22.5 6635 22.5
1982 4 12 30053 316 77 52 64.5 32.5 6667.5 32.5
1982 4 13 30054 317 80 40 60 28 6695.5 28
1982 4 14 30055 318 80 38 59 27 6722.5 27
1982 4 15 30056 319 76 38 57 25 6747.5 25
1982 4 16 30057 320 63 36 49.5 17.5 6765 17.5
1982 4 17 30058 321 73 22 47.5 15.5 6780.5 15.5
1982 4 18 30059 322 75 29 52 20 6800.5 20
1982 4 19 30060 323 56 33 44.5 12.5 6813 12.5
1982 4 20 30061 324 50 22 36 4 6817 4
1982 4 21 30062 325 60 22 41 9 6826 9
1982 4 22 30063 326 70 27 48.5 16.5 6842.5 16.5
1982 4 23 30064 327 62 41 51.5 19.5 6862 19.5
1982 4 24 30065 328 78 33 55.5 23.5 6885.5 23.5
1982 4 25 30066 329 80 34 57 25 6910.5 25
1982 4 26 30067 330 83 43 63 31 6941.5 31
1982 4 27 30068 331 78 43 60.5 28.5 6970 28.5
1982 4 28 30069 332 84 36 60 28 6998 28
1982 4 29 30070 333 74 50 62 30 7028 30
1982 4 30 30071 334 85 35 60 28 7056 28
1982 5 1 30072 335 85 52 68.5 36.5 7092.5 36.5
1982 5 2 30073 336 80 52 66 34 7126.5 34
1982 5 3 30074 337 77 50 63.5 31.5 7158 31.5
1982 5 4 30075 338 75 44 59.5 27.5 7185.5 27.5
1982 5 5 30076 339 67 38 52.5 20.5 7206 20.5
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1982 5 6 30077 340 72 34 53 21 7227 21
1982 5 7 30078 341 82 43 62.5 30.5 7257.5 30.5
1982 5 8 30079 342 84 43 63.5 31.5 7289 31.5
1982 5 9 30080 343 75 52 63.5 31.5 7320.5 31.5
1982 5 10 30081 344 70 45 57.5 25.5 7346 25.5
1982 5 11 30082 345 68 37 52.5 20.5 7366.5 20.5
1982 5 12 30083 346 65 45 55 23 7389.5 23
1982 5 13 30084 347 74 49 61.5 29.5 7419 29.5
1982 5 14 30085 348 75 37 56 24 7443 24
1982 5 15 30086 349 80 50 65 33 7476 33
1982 5 16 30087 350 80 40 60 28 7504 28
1982 5 17 30088 351 85 40 62.5 30.5 7534.5 30.5
1982 5 18 30089 352 86 47 66.5 34.5 7569 34.5
1982 5 19 30090 353 75 53 64 32 7601 32
1982 5 20 30091 354 80 37 58.5 26.5 7627.5 26.5
1982 5 21 30092 355 90 37 63.5 31.5 7659 31.5
1982 5 22 30093 356 95 48 71.5 39.5 7698.5 39.5
1982 5 23 30094 357 95 51 73 41 7739.5 41
1982 5 24 30095 358 90 48 69 37 7776.5 37
1982 5 25 30096 359 90 48 69 37 7813.5 37
1982 5 26 30097 360 95 48 71.5 39.5 7853 39.5
1982 5 27 30098 361 92 67 79.5 47.5 7900.5 47.5
1982 5 28 30099 362 80 40 60 28 7928.5 28
1982 5 29 30100 363 86 38 62 30 7958.5 30 1982
1982 5 30 30101 364 76 50 63 31 7989.5 31 Avg (n ) % values
1982 5 31 30102 365 83 40 61.5 29.5 8019 29.5 54.0 365 100.0
1982 6 1 30103 1 89 52 70.5 38.5 38.5 38.5
1982 6 2 30104 2 85 45 65 33 71.5 33
1982 6 3 30105 3 86 40 63 31 102.5 31
1982 6 4 30106 4 91 44 67.5 35.5 138 35.5
1982 6 5 30107 5 84 45 64.5 32.5 170.5 32.5
1982 6 6 30108 6 84 37 60.5 28.5 199 28.5
1982 6 7 30109 7 87 38 62.5 30.5 229.5 30.5
1982 6 8 30110 8 85 44 64.5 32.5 262 32.5
1982 6 9 30111 9 87 40 63.5 31.5 293.5 31.5
1982 6 10 30112 10 92 45 68.5 36.5 330 36.5
1982 6 11 30113 11 93 48 70.5 38.5 368.5 38.5
1982 6 12 30114 12 96 50 73 41 409.5 41
1982 6 13 30115 13 86 60 73 41 450.5 41
1982 6 14 30116 14 91 50 70.5 38.5 489 38.5
1982 6 15 30117 15 91 50 70.5 38.5 527.5 38.5
1982 6 16 30118 16 97 51 74 42 569.5 42
1982 6 17 30119 17 95 58 76.5 44.5 614 44.5
1982 6 18 30120 18 86 56 71 39 653 39
1982 6 19 30121 19 85 50 67.5 35.5 688.5 35.5
1982 6 20 30122 20 85 56 70.5 38.5 727 38.5
1982 6 21 30123 21 94 55 74.5 42.5 769.5 42.5
1982 6 22 30124 22 92 53 72.5 40.5 810 40.5
1982 6 23 30125 23 95 52 73.5 41.5 851.5 41.5
1982 6 24 30126 24 97 55 76 44 895.5 44
1982 6 25 30127 25 98 62 80 48 943.5 48
1982 6 26 30128 26 99 55 77 45 988.5 45
1982 6 27 30129 27 102 57 79.5 47.5 1036 47.5
1982 6 28 30130 28 103 55 79 47 1083 47
1982 6 29 30131 29 101 66 83.5 51.5 1134.5 51.5
1982 6 30 30132 30 92 64 78 46 1180.5 46
1982 7 1 30133 31 90 55 72.5 40.5 1221 40.5
1982 7 2 30134 32 95 52 73.5 41.5 1262.5 41.5
1982 7 3 30135 33 98 52 75 43 1305.5 43
1982 7 4 30136 34 95 55 75 43 1348.5 43
1982 7 5 30137 35 88 54 71 39 1387.5 39
1982 7 6 30138 36 89 42 65.5 33.5 1421 33.5
1982 7 7 30139 37 93 48 70.5 38.5 1459.5 38.5
1982 7 8 30140 38 91 62 76.5 44.5 1504 44.5
1982 7 9 30141 39 91 52 71.5 39.5 1543.5 39.5
1982 7 10 30142 40 96 50 73 41 1584.5 41
1982 7 11 30143 41 100 52 76 44 1628.5 44
1982 7 12 30144 42 105 57 81 49 1677.5 49
1982 7 13 30145 43 105 58 81.5 49.5 1727 49.5
1982 7 14 30146 44 106 59 82.5 50.5 1777.5 50.5
1982 7 15 30147 45 103 64 83.5 51.5 1829 51.5
1982 7 16 30148 46 104 64 84 52 1881 52
1982 7 17 30149 47 102 73 87.5 55.5 1936.5 55.5
1982 7 18 30150 48 103 60 81.5 49.5 1986 49.5
1982 7 19 30151 49 104 63 83.5 51.5 2037.5 51.5
1982 7 20 30152 50 106 62 84 52 2089.5 52
1982 7 21 30153 51 105 64 84.5 52.5 2142 52.5
1982 7 22 30154 52 106 65 85.5 53.5 2195.5 53.5
1982 7 23 30155 53 102 68 85 53 2248.5 53
1982 7 24 30156 54 105 70 87.5 55.5 2304 55.5
1982 7 25 30157 55 102 61 81.5 49.5 2353.5 49.5
1982 7 26 30158 56 99 70 84.5 52.5 2406 52.5
1982 7 27 30159 57 88 62 75 43 2449 43
1982 7 28 30160 58 95 65 80 48 2497 48
1982 7 29 30161 59 92 58 75 43 2540 43
1982 7 30 30162 60 95 60 77.5 45.5 2585.5 45.5
1982 7 31 30163 61 100 60 80 48 2633.5 48
1982 8 1 30164 62 105 58 81.5 49.5 2683 49.5
1982 8 2 30165 63 82 63 72.5 40.5 2723.5 40.5
1982 8 3 30166 64 95 58 76.5 44.5 2768 44.5
1982 8 4 30167 65 98 52 75 43 2811 43
1982 8 5 30168 66 100 50 75 43 2854 43
1982 8 6 30169 67 102 55 78.5 46.5 2900.5 46.5
1982 8 7 30170 68 102 65 83.5 51.5 2952 51.5
1982 8 8 30171 69 100 63 81.5 49.5 3001.5 49.5
1982 8 9 30172 70 92 63 77.5 45.5 3047 45.5
1982 8 10 30173 71 105 58 81.5 49.5 3096.5 49.5
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1982 8 11 30174 72 90 68 79 47 3143.5 47
1982 8 12 30175 73 92 68 80 48 3191.5 48
1982 8 13 30176 74 76 61 68.5 36.5 3228 36.5
1982 8 14 30177 75 88 61 74.5 42.5 3270.5 42.5
1982 8 15 30178 76 95 61 78 46 3316.5 46
1982 8 16 30179 77 85 60 72.5 40.5 3357 40.5
1982 8 17 30180 78 96 60 78 46 3403 46
1982 8 18 30181 79 95 60 77.5 45.5 3448.5 45.5
1982 8 19 30182 80 95 60 77.5 45.5 3494 45.5
1982 8 20 30183 81 100 68 84 52 3546 52
1982 8 21 30184 82 100 68 84 52 3598 52
1982 8 22 30185 83 97 68 82.5 50.5 3648.5 50.5
1982 8 23 30186 84 100 64 82 50 3698.5 50
1982 8 24 30187 85 91 65 78 46 3744.5 46
1982 8 25 30188 86 75 61 68 36 3780.5 36
1982 8 26 30189 87 87 54 70.5 38.5 3819 38.5
1982 8 27 30190 88 87 59 73 41 3860 41
1982 8 28 30191 89 96 55 75.5 43.5 3903.5 43.5
1982 8 29 30192 90 97 58 77.5 45.5 3949 45.5
1982 8 30 30193 91 99 55 77 45 3994 45
1982 8 31 30194 92 100 55 77.5 45.5 4039.5 45.5
1982 9 1 30195 93 99 55 77 45 4084.5 45
1982 9 2 30196 94 97 52 74.5 42.5 4127 42.5
1982 9 3 30197 95 102 52 77 45 4172 45
1982 9 4 30198 96 93 65 79 47 4219 47
1982 9 5 30199 97 89 63 76 44 4263 44
1982 9 6 30200 98 87 52 69.5 37.5 4300.5 37.5
1982 9 7 30201 99 82 60 71 39 4339.5 39
1982 9 8 30202 100 88 58 73 41 4380.5 41
1982 9 9 30203 101 92 55 73.5 41.5 4422 41.5
1982 9 10 30204 102 90 58 74 42 4464 42
1982 9 11 30205 103 75 55 65 33 4497 33
1982 9 12 30206 104 75 45 60 28 4525 28
1982 9 13 30207 105 59 42 50.5 18.5 4543.5 18.5
1982 9 14 30208 106 61 38 49.5 17.5 4561 17.5
1982 9 15 30209 107 77 37 57 25 4586 25
1982 9 16 30210 108 87 51 69 37 4623 37
1982 9 17 30211 109 85 58 71.5 39.5 4662.5 39.5
1982 9 18 30212 110 82 45 63.5 31.5 4694 31.5
1982 9 19 30213 111 82 50 66 34 4728 34
1982 9 20 30214 112 85 50 67.5 35.5 4763.5 35.5
1982 9 21 30215 113 90 50 70 38 4801.5 38
1982 9 22 30216 114 93 50 71.5 39.5 4841 39.5
1982 9 23 30217 115 95 48 71.5 39.5 4880.5 39.5
1982 9 24 30218 116 87 50 68.5 36.5 4917 36.5
1982 9 25 30219 117 85 58 71.5 39.5 4956.5 39.5
1982 9 26 30220 118 91 60 75.5 43.5 5000 43.5
1982 9 27 30221 119 68 45 56.5 24.5 5024.5 24.5
1982 9 28 30222 120 63 43 53 21 5045.5 21
1982 9 29 30223 121 62 48 55 23 5068.5 23
1982 9 30 30224 122 68 43 55.5 23.5 5092 23.5
1982 10 1 30225 123 65 33 49 17 5109 17
1982 10 2 30226 124 69 31 50 18 5127 18
1982 10 3 30227 125 72 31 51.5 19.5 5146.5 19.5
1982 10 4 30228 126 82 32 57 25 5171.5 25
1982 10 5 30229 127 65 42 53.5 21.5 5193 21.5
1982 10 6 30230 128 70 28 49 17 5210 17
1982 10 7 30231 129 75 28 51.5 19.5 5229.5 19.5
1982 10 8 30232 130 54 36 45 13 5242.5 13
1982 10 9 30233 131 60 30 45 13 5255.5 13
1982 10 10 30234 132 60 28 44 12 5267.5 12
1982 10 11 30235 133 64 25 44.5 12.5 5280 12.5
1982 10 12 30236 134 66 24 45 13 5293 13
1982 10 13 30237 135 71 29 50 18 5311 18
1982 10 14 30238 136 71 29 50 18 5329 18
1982 10 15 30239 137 72 29 50.5 18.5 5347.5 18.5
1982 10 16 30240 138 75 32 53.5 21.5 5369 21.5
1982 10 17 30241 139 80 28 54 22 5391 22
1982 10 18 30242 140 80 30 55 23 5414 23
1982 10 19 30243 141 57 26 41.5 9.5 5423.5 9.5
1982 10 20 30244 142 64 20 42 10 5433.5 10
1982 10 21 30245 143 68 21 44.5 12.5 5446 12.5
1982 10 22 30246 144 69 26 47.5 15.5 5461.5 15.5
1982 10 23 30247 145 71 27 49 17 5478.5 17
1982 10 24 30248 146 65 26 45.5 13.5 5492 13.5
1982 10 25 30249 147 75 46 60.5 28.5 5520.5 28.5
1982 10 26 30250 148 67 45 56 24 5544.5 24
1982 10 27 30251 149 53 38 45.5 13.5 5558 13.5
1982 10 28 30252 150 52 19 35.5 3.5 5561.5 3.5
1982 10 29 30253 151 57 18 37.5 5.5 5567 5.5
1982 10 30 30254 152 53 33 43 11 5578 11
1982 10 31 30255 153 66 38 52 20 5598 20
1982 11 1 30256 154 62 24 43 11 5609 11
1982 11 2 30257 155 54 23 38.5 6.5 5615.5 6.5
1982 11 3 30258 156 55 13 34 2 5617.5 2
1982 11 4 30259 157 52 12 32 0 5617.5 0
1982 11 5 30260 158 57 15 36 4 5621.5 4
1982 11 6 30261 159 57 14 35.5 3.5 5625 3.5
1982 11 7 30262 160 64 22 43 11 5636 11
1982 11 8 30263 161 58 43 50.5 18.5 5654.5 18.5
1982 11 9 30264 162 60 35 47.5 15.5 5670 15.5
1982 11 10 30265 163 60 35 47.5 15.5 5685.5 15.5
1982 11 11 30266 164 48 32 40 8 5693.5 8
1982 11 12 30267 165 45 19 32 0 5693.5 0
1982 11 13 30268 166 52 20 36 4 5697.5 4
1982 11 14 30269 167 43 12 27.5 -4.5 5693 -4.5
1982 11 15 30270 168 44 12 28 -4 5689 -4
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1982 11 16 30271 169 50 10 30 -2 5687 -2
1982 11 17 30272 170 50 17 33.5 1.5 5688.5 1.5
1982 11 18 30273 171 58 21 39.5 7.5 5696 7.5
1982 11 19 30274 172 53 30 41.5 9.5 5705.5 9.5
1982 11 20 30275 173 38 24 31 -1 5704.5 -1
1982 11 21 30276 174 38 26 32 0 5704.5 0
1982 11 22 30277 175 44 29 36.5 4.5 5709 4.5
1982 11 23 30278 176 41 19 30 -2 5707 -2
1982 11 24 30279 177 45 18 31.5 -0.5 5706.5 -0.5
1982 11 25 30280 178 50 22 36 4 5710.5 4
1982 11 26 30281 179 53 15 34 2 5712.5 2
1982 11 27 30282 180 48 12 30 -2 5710.5 -2
1982 11 28 30283 181 50 14 32 0 5710.5 0
1982 11 29 30284 182 50 19 34.5 2.5 5713 2.5
1982 11 30 30285 183 50 30 40 8 5721 8
1982 12 1 30286 184 41 30 35.5 3.5 5724.5 3.5
1982 12 2 30287 185 48 25 36.5 4.5 5729 4.5
1982 12 3 30288 186 45 16 30.5 -1.5 5727.5 -1.5
1982 12 4 30289 187 45 15 30 -2 5725.5 -2
1982 12 5 30290 188 51 15 33 1 5726.5 1
1982 12 6 30291 189 48 16 32 0 5726.5 0
1982 12 7 30292 190 43 19 31 -1 5725.5 -1
1982 12 8 30293 191 47 25 36 4 5729.5 4
1982 12 9 30294 192 42 34 38 6 5735.5 6
1982 12 10 30295 193 50 34 42 10 5745.5 10
1982 12 11 30296 194 51 22 36.5 4.5 5750 4.5
1982 12 12 30297 195 44 20 32 0 5750 0
1982 12 13 30298 196 52 27 39.5 7.5 5757.5 7.5
1982 12 14 30299 197 45 20 32.5 0.5 5758 0.5
1982 12 15 30300 198 46 18 32 0 5758 0
1982 12 16 30301 199 45 16 30.5 -1.5 5756.5 -1.5
1982 12 17 30302 200 45 14 29.5 -2.5 5754 -2.5
1982 12 18 30303 201 49 11 30 -2 5752 -2
1982 12 19 30304 202 45 9 27 -5 5747 -5
1982 12 20 30305 203 45 10 27.5 -4.5 5742.5 -4.5
1982 12 21 30306 204 41 11 26 -6 5736.5 -6
1982 12 22 30307 205 55 22 38.5 6.5 5743 6.5
1982 12 23 30308 206 48 32 40 8 5751 8
1982 12 24 30309 207 39 30 34.5 2.5 5753.5 2.5
1982 12 25 30310 208 42 10 26 -6 5747.5 -6
1982 12 26 30311 209 36 2 19 -13 5734.5 -13
1982 12 27 30312 210 44 3 23.5 -8.5 5726 -8.5
1982 12 28 30313 211 34 8 21 -11 5715 -11
1982 12 29 30314 212 27 -2 12.5 -19.5 5695.5 -19.5
1982 12 30 30315 213 34 -4 15 -17 5678.5 -17
1982 12 31 30316 214 35 -3 16 -16 5662.5 -16
1983 1 1 30317 215 40 0 20 -12 5650.5 -12
1983 1 2 30318 216 41 0 20.5 -11.5 5639 -11.5
1983 1 3 30319 217 37 2 19.5 -12.5 5626.5 -12.5
1983 1 4 30320 218 42 5 23.5 -8.5 5618 -8.5
1983 1 5 30321 219 44 9 26.5 -5.5 5612.5 -5.5
1983 1 6 30322 220 47 11 29 -3 5609.5 -3
1983 1 7 30323 221 50 13 31.5 -0.5 5609 -0.5
1983 1 8 30324 222 45 10 27.5 -4.5 5604.5 -4.5
1983 1 9 30325 223 50 22 36 4 5608.5 4
1983 1 10 30326 224 45 12 28.5 -3.5 5605 -3.5
1983 1 11 30327 225 49 7 28 -4 5601 -4
1983 1 12 30328 226 50 6 28 -4 5597 -4
1983 1 13 30329 227 50 7 28.5 -3.5 5593.5 -3.5
1983 1 14 30330 228 53 7 30 -2 5591.5 -2
1983 1 15 30331 229 47 8 27.5 -4.5 5587 -4.5
1983 1 16 30332 230 46 8 27 -5 5582 -5
1983 1 17 30333 231 47 26 36.5 4.5 5586.5 4.5
1983 1 18 30334 232 37 30 33.5 1.5 5588 1.5
1983 1 19 30335 233 40 20 30 -2 5586 -2
1983 1 20 30336 234 35 30 32.5 0.5 5586.5 0.5
1983 1 21 30337 235 40 28 34 2 5588.5 2
1983 1 22 30338 236 42 16 29 -3 5585.5 -3
1983 1 23 30339 237 47 30 38.5 6.5 5592 6.5
1983 1 24 30340 238 43 35 39 7 5599 7
1983 1 25 30341 239 49 30 39.5 7.5 5606.5 7.5
1983 1 26 30342 240 38 27 32.5 0.5 5607 0.5
1983 1 27 30343 241 46 30 38 6 5613 6
1983 1 28 30344 242 53 28 40.5 8.5 5621.5 8.5
1983 1 29 30345 243 42 28 35 3 5624.5 3
1983 1 30 30346 244 46 19 32.5 0.5 5625 0.5
1983 1 31 30347 245 50 28 39 7 5632 7
1983 2 1 30348 246 47 19 33 1 5633 1
1983 2 2 30349 247 45 15 30 -2 5631 -2
1983 2 3 30350 248 39 21 30 -2 5629 -2
1983 2 4 30351 249 40 27 33.5 1.5 5630.5 1.5
1983 2 5 30352 250 45 16 30.5 -1.5 5629 -1.5
1983 2 6 30353 251 47 18 32.5 0.5 5629.5 0.5
1983 2 7 30354 252 60 27 43.5 11.5 5641 11.5
1983 2 8 30355 253 58 34 46 14 5655 14
1983 2 9 30356 254 62 30 46 14 5669 14
1983 2 10 30357 255 58 24 41 9 5678 9
1983 2 11 30358 256 56 18 37 5 5683 5
1983 2 12 30359 257 53 22 37.5 5.5 5688.5 5.5
1983 2 13 30360 258 51 26 38.5 6.5 5695 6.5
1983 2 14 30361 259 56 35 45.5 13.5 5708.5 13.5
1983 2 15 30362 260 56 20 38 6 5714.5 6
1983 2 16 30363 261 56 22 39 7 5721.5 7
1983 2 17 30364 262 59 22 40.5 8.5 5730 8.5
1983 2 18 30365 263 65 22 43.5 11.5 5741.5 11.5
1983 2 19 30366 264 52 32 42 10 5751.5 10
1983 2 20 30367 265 57 18 37.5 5.5 5757 5.5
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1983 2 21 30368 266 58 18 38 6 5763 6
1983 2 22 30369 267 60 17 38.5 6.5 5769.5 6.5
1983 2 23 30370 268 64 21 42.5 10.5 5780 10.5
1983 2 24 30371 269 63 18 40.5 8.5 5788.5 8.5
1983 2 25 30372 270 61 28 44.5 12.5 5801 12.5
1983 2 26 30373 271 55 33 44 12 5813 12
1983 2 27 30374 272 54 25 39.5 7.5 5820.5 7.5
1983 2 28 30375 273 64 42 53 21 5841.5 21
1983 3 1 30376 274 64 45 54.5 22.5 5864 22.5
1983 3 2 30377 275 62 40 51 19 5883 19
1983 3 3 30378 276 63 34 48.5 16.5 5899.5 16.5
1983 3 4 30379 277 47 38 42.5 10.5 5910 10.5
1983 3 5 30380 278 57 45 51 19 5929 19
1983 3 6 30381 279 61 29 45 13 5942 13
1983 3 7 30382 280 60 30 45 13 5955 13
1983 3 8 30383 281 65 28 46.5 14.5 5969.5 14.5
1983 3 9 30384 282 65 28 46.5 14.5 5984 14.5
1983 3 10 30385 283 68 28 48 16 6000 16
1983 3 11 30386 284 72 30 51 19 6019 19
1983 3 12 30387 285 73 35 54 22 6041 22
1983 3 13 30388 286 72 35 53.5 21.5 6062.5 21.5
1983 3 14 30389 287 59 40 49.5 17.5 6080 17.5
1983 3 15 30390 288 52 23 37.5 5.5 6085.5 5.5
1983 3 16 30391 289 55 29 42 10 6095.5 10
1983 3 17 30392 290 57 31 44 12 6107.5 12
1983 3 18 30393 291 50 35 42.5 10.5 6118 10.5
1983 3 19 30394 292 54 33 43.5 11.5 6129.5 11.5
1983 3 20 30395 293 53 30 41.5 9.5 6139 9.5
1983 3 21 30396 294 45 25 35 3 6142 3
1983 3 22 30397 295 60 30 45 13 6155 13
1983 3 23 30398 296 58 32 45 13 6168 13
1983 3 24 30399 297 52 27 39.5 7.5 6175.5 7.5
1983 3 25 30400 298 53 32 42.5 10.5 6186 10.5
1983 3 26 30401 299 58 28 43 11 6197 11
1983 3 27 30402 300 62 25 43.5 11.5 6208.5 11.5
1983 3 28 30403 301 50 40 45 13 6221.5 13
1983 3 29 30404 302 62 27 44.5 12.5 6234 12.5
1983 3 30 30405 303 76 32 54 22 6256 22
1983 3 31 30406 304 70 42 56 24 6280 24
1983 4 1 30407 305 61 37 49 17 6297 17
1983 4 2 30408 306 71 25 48 16 6313 16
1983 4 3 30409 307 51 33 42 10 6323 10
1983 4 4 30410 308 44 25 34.5 2.5 6325.5 2.5
1983 4 5 30411 309 45 27 36 4 6329.5 4
1983 4 6 30412 310 52 22 37 5 6334.5 5
1983 4 7 30413 311 55 22 38.5 6.5 6341 6.5
1983 4 8 30414 312 62 25 43.5 11.5 6352.5 11.5
1983 4 9 30415 313 71 30 50.5 18.5 6371 18.5
1983 4 10 30416 314 70 49 59.5 27.5 6398.5 27.5
1983 4 11 30417 315 54 44 49 17 6415.5 17
1983 4 12 30418 316 54 36 45 13 6428.5 13
1983 4 13 30419 317 51 35 43 11 6439.5 11
1983 4 14 30420 318 59 27 43 11 6450.5 11
1983 4 15 30421 319 60 22 41 9 6459.5 9
1983 4 16 30422 320 67 22 44.5 12.5 6472 12.5
1983 4 17 30423 321 71 25 48 16 6488 16
1983 4 18 30424 322 72 30 51 19 6507 19
1983 4 19 30425 323 73 32 52.5 20.5 6527.5 20.5
1983 4 20 30426 324 70 42 56 24 6551.5 24
1983 4 21 30427 325 67 42 54.5 22.5 6574 22.5
1983 4 22 30428 326 73 32 52.5 20.5 6594.5 20.5
1983 4 23 30429 327 80 36 58 26 6620.5 26
1983 4 24 30430 328 81 40 60.5 28.5 6649 28.5
1983 4 25 30431 329 75 50 62.5 30.5 6679.5 30.5
1983 4 26 30432 330 72 37 54.5 22.5 6702 22.5
1983 4 27 30433 331 69 42 55.5 23.5 6725.5 23.5
1983 4 28 30434 332 79 45 62 30 6755.5 30
1983 4 29 30435 333 69 45 57 25 6780.5 25
1983 4 30 30436 334 69 49 59 27 6807.5 27
1983 5 1 30437 335 63 34 48.5 16.5 6824 16.5
1983 5 2 30438 336 71 35 53 21 6845 21
1983 5 3 30439 337 74 36 55 23 6868 23
1983 5 4 30440 338 79 35 57 25 6893 25
1983 5 5 30441 339 77 50 63.5 31.5 6924.5 31.5
1983 5 6 30442 340 65 45 55 23 6947.5 23
1983 5 7 30443 341 74 30 52 20 6967.5 20
1983 5 8 30444 342 87 40 63.5 31.5 6999 31.5
1983 5 9 30445 343 80 50 65 33 7032 33
1983 5 10 30446 344 82 35 58.5 26.5 7058.5 26.5
1983 5 11 30447 345 60 40 50 18 7076.5 18
1983 5 12 30448 346 70 28 49 17 7093.5 17
1983 5 13 30449 347 72 31 51.5 19.5 7113 19.5
1983 5 14 30450 348 68 48 58 26 7139 26
1983 5 15 30451 349 75 31 53 21 7160 21
1983 5 16 30452 350 58 40 49 17 7177 17
1983 5 17 30453 351 65 42 53.5 21.5 7198.5 21.5
1983 5 18 30454 352 70 30 50 18 7216.5 18
1983 5 19 30455 353 67 40 53.5 21.5 7238 21.5
1983 5 20 30456 354 75 37 56 24 7262 24
1983 5 21 30457 355 87 39 63 31 7293 31
1983 5 22 30458 356 82 40 61 29 7322 29
1983 5 23 30459 357 90 41 65.5 33.5 7355.5 33.5
1983 5 24 30460 358 94 42 68 36 7391.5 36
1983 5 25 30461 359 95 48 71.5 39.5 7431 39.5
1983 5 26 30462 360 96 50 73 41 7472 41
1983 5 27 30463 361 97 53 75 43 7515 43
1983 5 28 30464 362 99 49 74 42 7557 42
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1983 5 29 30465 363 96 60 78 46 7603 46 1983
1983 5 30 30466 364 91 58 74.5 42.5 7645.5 42.5 Avg (n ) % values
1983 5 31 30467 365 77 53 65 33 7678.5 33 53.0 365 100.0
1983 6 1 30468 1 88 48 68 36 36 36
1983 6 2 30469 2 80 58 69 37 73 37
1983 6 3 30470 3 87 45 66 34 107 34
1983 6 4 30471 4 85 48 66.5 34.5 141.5 34.5
1983 6 5 30472 5 86 43 64.5 32.5 174 32.5
1983 6 6 30473 6 87 48 67.5 35.5 209.5 35.5
1983 6 7 30474 7 87 50 68.5 36.5 246 36.5
1983 6 8 30475 8 90 59 74.5 42.5 288.5 42.5
1983 6 9 30476 9 89 52 70.5 38.5 327 38.5
1983 6 10 30477 10 93 50 71.5 39.5 366.5 39.5
1983 6 11 30478 11 93 52 72.5 40.5 407 40.5
1983 6 12 30479 12 73 50 61.5 29.5 436.5 29.5
1983 6 13 30480 13 75 49 62 30 466.5 30
1983 6 14 30481 14 79 42 60.5 28.5 495 28.5
1983 6 15 30482 15 91 45 68 36 531 36
1983 6 16 30483 16 97 52 74.5 42.5 573.5 42.5
1983 6 17 30484 17 98 58 78 46 619.5 46
1983 6 18 30485 18 101 58 79.5 47.5 667 47.5
1983 6 19 30486 19 98 64 81 49 716 49
1983 6 20 30487 20 97 55 76 44 760 44
1983 6 21 30488 21 97 70 83.5 51.5 811.5 51.5
1983 6 22 30489 22 97 55 76 44 855.5 44
1983 6 23 30490 23 95 60 77.5 45.5 901 45.5
1983 6 24 30491 24 86 65 75.5 43.5 944.5 43.5
1983 6 25 30492 25 83 59 71 39 983.5 39
1983 6 26 30493 26 89 57 73 41 1024.5 41
1983 6 27 30494 27 94 62 78 46 1070.5 46
1983 6 28 30495 28 98 56 77 45 1115.5 45
1983 6 29 30496 29 99 60 79.5 47.5 1163 47.5
1983 6 30 30497 30 98 67 82.5 50.5 1213.5 50.5
1983 7 1 30498 31 98 60 79 47 1260.5 47
1983 7 2 30499 32 97 68 82.5 50.5 1311 50.5
1983 7 3 30500 33 90 62 76 44 1355 44
1983 7 4 30501 34 95 52 73.5 41.5 1396.5 41.5
1983 7 5 30502 35 105 53 79 47 1443.5 47
1983 7 6 30503 36 102 65 83.5 51.5 1495 51.5
1983 7 7 30504 37 92 65 78.5 46.5 1541.5 46.5
1983 7 8 30505 38 97 65 81 49 1590.5 49
1983 7 9 30506 39 91 63 77 45 1635.5 45
1983 7 10 30507 40 90 57 73.5 41.5 1677 41.5
1983 7 11 30508 41 92 52 72 40 1717 40
1983 7 12 30509 42 99 52 75.5 43.5 1760.5 43.5
1983 7 13 30510 43 103 52 77.5 45.5 1806 45.5
1983 7 14 30511 44 105 59 82 50 1856 50
1983 7 15 30512 45 100 69 84.5 52.5 1908.5 52.5
1983 7 16 30513 46 100 53 76.5 44.5 1953 44.5
1983 7 17 30514 47 102 75 88.5 56.5 2009.5 56.5
1983 7 18 30515 48 105 53 79 47 2056.5 47
1983 7 19 30516 49 101 73 87 55 2111.5 55
1983 7 20 30517 50 97 73 85 53 2164.5 53
1983 7 21 30518 51 86 67 76.5 44.5 2209 44.5
1983 7 22 30519 52 83 65 74 42 2251 42
1983 7 23 30520 53 87 61 74 42 2293 42
1983 7 24 30521 54 95 58 76.5 44.5 2337.5 44.5
1983 7 25 30522 55 93 73 83 51 2388.5 51
1983 7 26 30523 56 98 63 80.5 48.5 2437 48.5
1983 7 27 30524 57 87 63 75 43 2480 43
1983 7 28 30525 58 95 52 73.5 41.5 2521.5 41.5
1983 7 29 30526 59 101 63 82 50 2571.5 50
1983 7 30 30527 60 100 63 81.5 49.5 2621 49.5
1983 7 31 30528 61 92 68 80 48 2669 48
1983 8 1 30529 62 95 59 77 45 2714 45
1983 8 2 30530 63 97 66 81.5 49.5 2763.5 49.5
1983 8 3 30531 64 100 64 82 50 2813.5 50
1983 8 4 30532 65 95 62 78.5 46.5 2860 46.5
1983 8 5 30533 66 97 62 79.5 47.5 2907.5 47.5
1983 8 6 30534 67 103 65 84 52 2959.5 52
1983 8 7 30535 68 97 70 83.5 51.5 3011 51.5
1983 8 8 30536 69 103 63 83 51 3062 51
1983 8 9 30537 70 103 70 86.5 54.5 3116.5 54.5
1983 8 10 30538 71 95 67 81 49 3165.5 49
1983 8 11 30539 72 85 68 76.5 44.5 3210 44.5
1983 8 12 30540 73 90 67 78.5 46.5 3256.5 46.5
1983 8 13 30541 74 97 65 81 49 3305.5 49
1983 8 14 30542 75 98 62 80 48 3353.5 48
1983 8 15 30543 76 92 63 77.5 45.5 3399 45.5
1983 8 16 30544 77 97 63 80 48 3447 48
1983 8 17 30545 78 97 63 80 48 3495 48
1983 8 18 30546 79 97 65 81 49 3544 49
1983 8 19 30547 80 93 62 77.5 45.5 3589.5 45.5
1983 8 20 30548 81 95 60 77.5 45.5 3635 45.5
1983 8 21 30549 82 96 55 75.5 43.5 3678.5 43.5
1983 8 22 30550 83 96 52 74 42 3720.5 42
1983 8 23 30551 84 95 50 72.5 40.5 3761 40.5
1983 8 24 30552 85 96 50 73 41 3802 41
1983 8 25 30553 86 97 55 76 44 3846 44
1983 8 26 30554 87 95 50 72.5 40.5 3886.5 40.5
1983 8 27 30555 88 100 53 76.5 44.5 3931 44.5
1983 8 28 30556 89 100 53 76.5 44.5 3975.5 44.5
1983 8 29 30557 90 92 56 74 42 4017.5 42
1983 8 30 30558 91 97 53 75 43 4060.5 43
1983 8 31 30559 92 100 55 77.5 45.5 4106 45.5
1983 9 1 30560 93 103 62 82.5 50.5 4156.5 50.5
1983 9 2 30561 94 101 69 85 53 4209.5 53
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1983 9 3 30562 95 98 55 76.5 44.5 4254 44.5
1983 9 4 30563 96 92 53 72.5 40.5 4294.5 40.5
1983 9 5 30564 97 96 48 72 40 4334.5 40
1983 9 6 30565 98 97 50 73.5 41.5 4376 41.5
1983 9 7 30566 99 95 52 73.5 41.5 4417.5 41.5
1983 9 8 30567 100 95 55 75 43 4460.5 43
1983 9 9 30568 101 95 55 75 43 4503.5 43
1983 9 10 30569 102 95 56 75.5 43.5 4547 43.5
1983 9 11 30570 103 91 45 68 36 4583 36
1983 9 12 30571 104 95 48 71.5 39.5 4622.5 39.5
1983 9 13 30572 105 96 48 72 40 4662.5 40
1983 9 14 30573 106 96 57 76.5 44.5 4707 44.5
1983 9 15 30574 107 94 48 71 39 4746 39
1983 9 16 30575 108 99 45 72 40 4786 40
1983 9 17 30576 109 98 52 75 43 4829 43
1983 9 18 30577 110 96 50 73 41 4870 41
1983 9 19 30578 111 90 57 73.5 41.5 4911.5 41.5
1983 9 20 30579 112 67 34 50.5 18.5 4930 18.5
1983 9 21 30580 113 78 28 53 21 4951 21
1983 9 22 30581 114 86 34 60 28 4979 28
1983 9 23 30582 115 72 53 62.5 30.5 5009.5 30.5
1983 9 24 30583 116 80 50 65 33 5042.5 33
1983 9 25 30584 117 81 42 61.5 29.5 5072 29.5
1983 9 26 30585 118 85 43 64 32 5104 32
1983 9 27 30586 119 81 52 66.5 34.5 5138.5 34.5
1983 9 28 30587 120 85 45 65 33 5171.5 33
1983 9 29 30588 121 74 47 60.5 28.5 5200 28.5
1983 9 30 30589 122 70 50 60 28 5228 28
1983 10 1 30590 123 70 48 59 27 5255 27
1983 10 2 30591 124 72 50 61 29 5284 29
1983 10 3 30592 125 72 38 55 23 5307 23
1983 10 4 30593 126 74 37 55.5 23.5 5330.5 23.5
1983 10 5 30594 127 75 39 57 25 5355.5 25
1983 10 6 30595 128 80 40 60 28 5383.5 28
1983 10 7 30596 129 76 41 58.5 26.5 5410 26.5
1983 10 8 30597 130 81 43 62 30 5440 30
1983 10 9 30598 131 84 44 64 32 5472 32
1983 10 10 30599 132 80 57 68.5 36.5 5508.5 36.5
1983 10 11 30600 133 74 39 56.5 24.5 5533 24.5
1983 10 12 30601 134 74 35 54.5 22.5 5555.5 22.5
1983 10 13 30602 135 84 37 60.5 28.5 5584 28.5
1983 10 14 30603 136 67 45 56 24 5608 24
1983 10 15 30604 137 70 32 51 19 5627 19
1983 10 16 30605 138 73 30 51.5 19.5 5646.5 19.5
1983 10 17 30606 139 70 33 51.5 19.5 5666 19.5
1983 10 18 30607 140 77 40 58.5 26.5 5692.5 26.5
1983 10 19 30608 141 69 33 51 19 5711.5 19
1983 10 20 30609 142 72 27 49.5 17.5 5729 17.5
1983 10 21 30610 143 74 26 50 18 5747 18
1983 10 22 30611 144 76 27 51.5 19.5 5766.5 19.5
1983 10 23 30612 145 76 26 51 19 5785.5 19
1983 10 24 30613 146 70 39 54.5 22.5 5808 22.5
1983 10 25 30614 147 69 28 48.5 16.5 5824.5 16.5
1983 10 26 30615 148 72 27 49.5 17.5 5842 17.5
1983 10 27 30616 149 72 26 49 17 5859 17
1983 10 28 30617 150 74 29 51.5 19.5 5878.5 19.5
1983 10 29 30618 151 72 28 50 18 5896.5 18
1983 10 30 30619 152 70 35 52.5 20.5 5917 20.5
1983 10 31 30620 153 74 38 56 24 5941 24
1983 11 1 30621 154 72 36 54 22 5963 22
1983 11 2 30622 155 69 42 55.5 23.5 5986.5 23.5
1983 11 3 30623 156 70 32 51 19 6005.5 19
1983 11 4 30624 157 70 28 49 17 6022.5 17
1983 11 5 30625 158 68 30 49 17 6039.5 17
1983 11 6 30626 159 71 28 49.5 17.5 6057 17.5
1983 11 7 30627 160 75 32 53.5 21.5 6078.5 21.5
1983 11 8 30628 161 60 35 47.5 15.5 6094 15.5
1983 11 9 30629 162 49 15 32 0 6094 0
1983 11 10 30630 163 55 30 42.5 10.5 6104.5 10.5
1983 11 11 30631 164 61 27 44 12 6116.5 12
1983 11 12 30632 165 66 32 49 17 6133.5 17
1983 11 13 30633 166 64 29 46.5 14.5 6148 14.5
1983 11 14 30634 167 56 27 41.5 9.5 6157.5 9.5
1983 11 15 30635 168 55 20 37.5 5.5 6163 5.5
1983 11 16 30636 169 52 15 33.5 1.5 6164.5 1.5
1983 11 17 30637 170 54 19 36.5 4.5 6169 4.5
1983 11 18 30638 171 51 30 40.5 8.5 6177.5 8.5
1983 11 19 30639 172 49 24 36.5 4.5 6182 4.5
1983 11 20 30640 173 55 30 42.5 10.5 6192.5 10.5
1983 11 21 30641 174 46 25 35.5 3.5 6196 3.5
1983 11 22 30642 175 45 20 32.5 0.5 6196.5 0.5
1983 11 23 30643 176 43 20 31.5 -0.5 6196 -0.5
1983 11 24 30644 177 41 18 29.5 -2.5 6193.5 -2.5
1983 11 25 30645 178 50 34 42 10 6203.5 10
1983 11 26 30646 179 40 27 33.5 1.5 6205 1.5
1983 11 27 30647 180 45 14 29.5 -2.5 6202.5 -2.5
1983 11 28 30648 181 45 11 28 -4 6198.5 -4
1983 11 29 30649 182 45 11 28 -4 6194.5 -4
1983 11 30 30650 183 42 15 28.5 -3.5 6191 -3.5
1983 12 1 30651 184 40 23 31.5 -0.5 6190.5 -0.5
1983 12 2 30652 185 41 25 33 1 6191.5 1
1983 12 3 30653 186 45 19 32 0 6191.5 0
1983 12 4 30654 187 45 28 36.5 4.5 6196 4.5
1983 12 5 30655 188 35 19 27 -5 6191 -5
1983 12 6 30656 189 40 12 26 -6 6185 -6
1983 12 7 30657 190 45 11 28 -4 6181 -4
1983 12 8 30658 191 42 17 29.5 -2.5 6178.5 -2.5
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1983 12 9 30659 192 39 20 29.5 -2.5 6176 -2.5
1983 12 10 30660 193 52 14 33 1 6177 1
1983 12 11 30661 194 45 20 32.5 0.5 6177.5 0.5
1983 12 12 30662 195 50 22 36 4 6181.5 4
1983 12 13 30663 196 50 25 37.5 5.5 6187 5.5
1983 12 14 30664 197 50 22 36 4 6191 4
1983 12 15 30665 198 49 26 37.5 5.5 6196.5 5.5
1983 12 16 30666 199 40 12 26 -6 6190.5 -6
1983 12 17 30667 200 42 22 32 0 6190.5 0
1983 12 18 30668 201 42 10 26 -6 6184.5 -6
1983 12 19 30669 202 45 22 33.5 1.5 6186 1.5
1983 12 20 30670 203 34 22 28 -4 6182 -4
1983 12 21 30671 204 33 6 19.5 -12.5 6169.5 -12.5
1983 12 22 30672 205 32 0 16 -16 6153.5 -16
1983 12 23 30673 206 43 10 26.5 -5.5 6148 -5.5
1983 12 24 30674 207 38 25 31.5 -0.5 6147.5 -0.5
1983 12 25 30675 208 32 25 28.5 -3.5 6144 -3.5
1983 12 26 30676 209 38 24 31 -1 6143 -1
1983 12 27 30677 210 38 31 34.5 2.5 6145.5 2.5
1983 12 28 30678 211 38 20 29 -3 6142.5 -3
1983 12 29 30679 212 27 17 22 -10 6132.5 -10
1983 12 30 30680 213 35 13 24 -8 6124.5 -8
1983 12 31 30681 214 42 20 31 -1 6123.5 -1
1984 1 1 30682 215 39 13 26 -6 6117.5 -6
1984 1 2 30683 216 38 9 23.5 -8.5 6109 -8.5
1984 1 3 30684 217 39 9 24 -8 6101 -8
1984 1 4 30685 218 40 12 26 -6 6095 -6
1984 1 5 30686 219 45 14 29.5 -2.5 6092.5 -2.5
1984 1 6 30687 220 48 14 31 -1 6091.5 -1
1984 1 7 30688 221 50 16 33 1 6092.5 1
1984 1 8 30689 222 47 15 31 -1 6091.5 -1
1984 1 9 30690 223 50 15 32.5 0.5 6092 0.5
1984 1 10 30691 224 43 12 27.5 -4.5 6087.5 -4.5
1984 1 11 30692 225 45 22 33.5 1.5 6089 1.5
1984 1 12 30693 226 43 11 27 -5 6084 -5
1984 1 13 30694 227 26 12 19 -13 6071 -13
1984 1 14 30695 228 40 15 27.5 -4.5 6066.5 -4.5
1984 1 15 30696 229 31 9 20 -12 6054.5 -12
1984 1 16 30697 230 29 -3 13 -19 6035.5 -19
1984 1 17 30698 231 29 0 14.5 -17.5 6018 -17.5
1984 1 18 30699 232 21 -9 6 -26 5992 -26
1984 1 19 30700 233 19 -4 7.5 -24.5 5967.5 -24.5
1984 1 20 30701 234 26 -8 9 -23 5944.5 -23
1984 1 21 30702 235 22 -5 8.5 -23.5 5921 -23.5
1984 1 22 30703 236 33 0 16.5 -15.5 5905.5 -15.5
1984 1 23 30704 237 38 7 22.5 -9.5 5896 -9.5
1984 1 24 30705 238 38 8 23 -9 5887 -9
1984 1 25 30706 239 38 11 24.5 -7.5 5879.5 -7.5
1984 1 26 30707 240 48 15 31.5 -0.5 5879 -0.5
1984 1 27 30708 241 46 9 27.5 -4.5 5874.5 -4.5
1984 1 28 30709 242 48 12 30 -2 5872.5 -2
1984 1 29 30710 243 44 10 27 -5 5867.5 -5
1984 1 30 30711 244 45 10 27.5 -4.5 5863 -4.5
1984 1 31 30712 245 48 9 28.5 -3.5 5859.5 -3.5
1984 2 1 30713 246 44 12 28 -4 5855.5 -4
1984 2 2 30714 247 49 10 29.5 -2.5 5853 -2.5
1984 2 3 30715 248 49 10 29.5 -2.5 5850.5 -2.5
1984 2 4 30716 249 51 10 30.5 -1.5 5849 -1.5
1984 2 5 30717 250 53 12 32.5 0.5 5849.5 0.5
1984 2 6 30718 251 52 10 31 -1 5848.5 -1
1984 2 7 30719 252 52 12 32 0 5848.5 0
1984 2 8 30720 253 52 12 32 0 5848.5 0
1984 2 9 30721 254 48 12 30 -2 5846.5 -2
1984 2 10 30722 255 52 18 35 3 5849.5 3
1984 2 11 30723 256 49 20 34.5 2.5 5852 2.5
1984 2 12 30724 257 49 10 29.5 -2.5 5849.5 -2.5
1984 2 13 30725 258 52 20 36 4 5853.5 4
1984 2 14 30726 259 43 25 34 2 5855.5 2
1984 2 15 30727 260 48 10 29 -3 5852.5 -3
1984 2 16 30728 261 47 15 31 -1 5851.5 -1
1984 2 17 30729 262 40 28 34 2 5853.5 2
1984 2 18 30730 263 42 18 30 -2 5851.5 -2
1984 2 19 30731 264 41 14 27.5 -4.5 5847 -4.5
1984 2 20 30732 265 45 12 28.5 -3.5 5843.5 -3.5
1984 2 21 30733 266 41 10 25.5 -6.5 5837 -6.5
1984 2 22 30734 267 48 18 33 1 5838 1
1984 2 23 30735 268 45 10 27.5 -4.5 5833.5 -4.5
1984 2 24 30736 269 42 15 28.5 -3.5 5830 -3.5
1984 2 25 30737 270 48 15 31.5 -0.5 5829.5 -0.5
1984 2 26 30738 271 45 11 28 -4 5825.5 -4
1984 2 27 30739 272 47 10 28.5 -3.5 5822 -3.5
1984 2 28 30740 273 51 12 31.5 -0.5 5821.5 -0.5
1984 2 29 30741 274 56 12 34 2 5823.5 2
1984 3 1 30742 275 56 20 38 6 5829.5 6
1984 3 2 30743 276 61 18 39.5 7.5 5837 7.5
1984 3 3 30744 277 54 30 42 10 5847 10
1984 3 4 30745 278 45 25 35 3 5850 3
1984 3 5 30746 279 45 9 27 -5 5845 -5
1984 3 6 30747 280 54 11 32.5 0.5 5845.5 0.5
1984 3 7 30748 281 58 14 36 4 5849.5 4
1984 3 8 30749 282 61 16 38.5 6.5 5856 6.5
1984 3 9 30750 283 68 18 43 11 5867 11
1984 3 10 30751 284 66 24 45 13 5880 13
1984 3 11 30752 285 58 36 47 15 5895 15
1984 3 12 30753 286 63 25 44 12 5907 12
1984 3 13 30754 287 68 25 46.5 14.5 5921.5 14.5
1984 3 14 30755 288 63 41 52 20 5941.5 20
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1984 3 15 30756 289 65 28 46.5 14.5 5956 14.5
1984 3 16 30757 290 62 35 48.5 16.5 5972.5 16.5
1984 3 17 30758 291 60 25 42.5 10.5 5983 10.5
1984 3 18 30759 292 59 33 46 14 5997 14
1984 3 19 30760 293 60 22 41 9 6006 9
1984 3 20 30761 294 65 24 44.5 12.5 6018.5 12.5
1984 3 21 30762 295 72 24 48 16 6034.5 16
1984 3 22 30763 296 55 33 44 12 6046.5 12
1984 3 23 30764 297 61 24 42.5 10.5 6057 10.5
1984 3 24 30765 298 67 22 44.5 12.5 6069.5 12.5
1984 3 25 30766 299 57 39 48 16 6085.5 16
1984 3 26 30767 300 50 39 44.5 12.5 6098 12.5
1984 3 27 30768 301 53 33 43 11 6109 11
1984 3 28 30769 302 58 21 39.5 7.5 6116.5 7.5
1984 3 29 30770 303 58 29 43.5 11.5 6128 11.5
1984 3 30 30771 304 55 43 49 17 6145 17
1984 3 31 30772 305 63 32 47.5 15.5 6160.5 15.5
1984 4 1 30773 306 50 35 42.5 10.5 6171 10.5
1984 4 2 30774 307 57 35 46 14 6185 14
1984 4 3 30775 308 60 24 42 10 6195 10
1984 4 4 30776 309 65 24 44.5 12.5 6207.5 12.5
1984 4 5 30777 310 73 30 51.5 19.5 6227 19.5
1984 4 6 30778 311 67 46 56.5 24.5 6251.5 24.5
1984 4 7 30779 312 69 42 55.5 23.5 6275 23.5
1984 4 8 30780 313 78 29 53.5 21.5 6296.5 21.5
1984 4 9 30781 314 61 39 50 18 6314.5 18
1984 4 10 30782 315 73 25 49 17 6331.5 17
1984 4 11 30783 316 56 39 47.5 15.5 6347 15.5
1984 4 12 30784 317 71 22 46.5 14.5 6361.5 14.5
1984 4 13 30785 318 74 28 51 19 6380.5 19
1984 4 14 30786 319 70 28 49 17 6397.5 17
1984 4 15 30787 320 76 28 52 20 6417.5 20
1984 4 16 30788 321 84 32 58 26 6443.5 26
1984 4 17 30789 322 84 34 59 27 6470.5 27
1984 4 18 30790 323 80 45 62.5 30.5 6501 30.5
1984 4 19 30791 324 70 39 54.5 22.5 6523.5 22.5
1984 4 20 30792 325 58 37 47.5 15.5 6539 15.5
1984 4 21 30793 326 68 30 49 17 6556 17
1984 4 22 30794 327 65 33 49 17 6573 17
1984 4 23 30795 328 77 32 54.5 22.5 6595.5 22.5
1984 4 24 30796 329 81 39 60 28 6623.5 28
1984 4 25 30797 330 65 39 52 20 6643.5 20
1984 4 26 30798 331 55 31 43 11 6654.5 11
1984 4 27 30799 332 60 22 41 9 6663.5 9
1984 4 28 30800 333 61 25 43 11 6674.5 11
1984 4 29 30801 334 70 28 49 17 6691.5 17
1984 4 30 30802 335 70 40 55 23 6714.5 23
1984 5 1 30803 336 73 39 56 24 6738.5 24
1984 5 2 30804 337 73 47 60 28 6766.5 28
1984 5 3 30805 338 79 35 57 25 6791.5 25
1984 5 4 30806 339 73 40 56.5 24.5 6816 24.5
1984 5 5 30807 340 73 45 59 27 6843 27
1984 5 6 30808 341 68 40 54 22 6865 22
1984 5 7 30809 342 65 34 49.5 17.5 6882.5 17.5
1984 5 8 30810 343 79 27 53 21 6903.5 21
1984 5 9 30811 344 90 32 61 29 6932.5 29
1984 5 10 30812 345 96 40 68 36 6968.5 36
1984 5 11 30813 346 96 55 75.5 43.5 7012 43.5
1984 5 12 30814 347 98 50 74 42 7054 42
1984 5 13 30815 348 98 50 74 42 7096 42
1984 5 14 30816 349 98 55 76.5 44.5 7140.5 44.5
1984 5 15 30817 350 90 59 74.5 42.5 7183 42.5
1984 5 16 30818 351 87 53 70 38 7221 38
1984 5 17 30819 352 85 36 60.5 28.5 7249.5 28.5
1984 5 18 30820 353 90 39 64.5 32.5 7282 32.5
1984 5 19 30821 354 92 44 68 36 7318 36
1984 5 20 30822 355 99 45 72 40 7358 40
1984 5 21 30823 356 94 60 77 45 7403 45
1984 5 22 30824 357 92 49 70.5 38.5 7441.5 38.5
1984 5 23 30825 358 101 46 73.5 41.5 7483 41.5
1984 5 24 30826 359 98 61 79.5 47.5 7530.5 47.5
1984 5 25 30827 360 87 55 71 39 7569.5 39
1984 5 26 30828 361 94 44 69 37 7606.5 37
1984 5 27 30829 362 91 57 74 42 7648.5 42
1984 5 28 30830 363 93 47 70 38 7686.5 38
1984 5 29 30831 364 100 44 72 40 7726.5 40 1984
1984 5 30 30832 365 100 50 75 43 7769.5 43 Avg (n ) % values
1984 5 31 30833 366 88 60 74 42 7811.5 42 53.3 366 100.0
1984 6 1 30834 1 80 55 67.5 35.5 35.5 35.5
1984 6 2 30835 2 92 42 67 35 70.5 35
1984 6 3 30836 3 82 55 68.5 36.5 107 36.5
1984 6 4 30837 4 85 44 64.5 32.5 139.5 32.5
1984 6 5 30838 5 70 50 60 28 167.5 28
1984 6 6 30839 6 75 47 61 29 196.5 29
1984 6 7 30840 7 72 48 60 28 224.5 28
1984 6 8 30841 8 57 42 49.5 17.5 242 17.5
1984 6 9 30842 9 72 35 53.5 21.5 263.5 21.5
1984 6 10 30843 10 87 42 64.5 32.5 296 32.5
1984 6 11 30844 11 86 42 64 32 328 32
1984 6 12 30845 12 92 44 68 36 364 36
1984 6 13 30846 13 98 49 73.5 41.5 405.5 41.5
1984 6 14 30847 14 98 45 71.5 39.5 445 39.5
1984 6 15 30848 15 93 65 79 47 492 47
1984 6 16 30849 16 90 57 73.5 41.5 533.5 41.5
1984 6 17 30850 17 91 45 68 36 569.5 36
1984 6 18 30851 18 100 51 75.5 43.5 613 43.5
1984 6 19 30852 19 98 51 74.5 42.5 655.5 42.5
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1984 6 20 30853 20 98 65 81.5 49.5 705 49.5
1984 6 21 30854 21 96 53 74.5 42.5 747.5 42.5
1984 6 22 30855 22 96 48 72 40 787.5 40
1984 6 23 30856 23 99 49 74 42 829.5 42
1984 6 24 30857 24 100 48 74 42 871.5 42
1984 6 25 30858 25 95 60 77.5 45.5 917 45.5
1984 6 26 30859 26 97 60 78.5 46.5 963.5 46.5
1984 6 27 30860 27 100 54 77 45 1008.5 45
1984 6 28 30861 28 103 54 78.5 46.5 1055 46.5
1984 6 29 30862 29 109 53 81 49 1104 49
1984 6 30 30863 30 86 69 77.5 45.5 1149.5 45.5
1984 7 1 30864 31 97 54 75.5 43.5 1193 43.5
1984 7 2 30865 32 100 55 77.5 45.5 1238.5 45.5
1984 7 3 30866 33 102 48 75 43 1281.5 43
1984 7 4 30867 34 102 55 78.5 46.5 1328 46.5
1984 7 5 30868 35 101 50 75.5 43.5 1371.5 43.5
1984 7 6 30869 36 107 50 78.5 46.5 1418 46.5
1984 7 7 30870 37 107 65 86 54 1472 54
1984 7 8 30871 38 103 67 85 53 1525 53
1984 7 9 30872 39 100 63 81.5 49.5 1574.5 49.5
1984 7 10 30873 40 100 56 78 46 1620.5 46
1984 7 11 30874 41 105 57 81 49 1669.5 49
1984 7 12 30875 42 104 58 81 49 1718.5 49
1984 7 13 30876 43 97 64 80.5 48.5 1767 48.5
1984 7 14 30877 44 92 63 77.5 45.5 1812.5 45.5
1984 7 15 30878 45 93 55 74 42 1854.5 42
1984 7 16 30879 46 102 56 79 47 1901.5 47
1984 7 17 30880 47 104 56 80 48 1949.5 48
1984 7 18 30881 48 105 60 82.5 50.5 2000 50.5
1984 7 19 30882 49 106 60 83 51 2051 51
1984 7 20 30883 50 106 62 84 52 2103 52
1984 7 21 30884 51 102 62 82 50 2153 50
1984 7 22 30885 52 94 62 78 46 2199 46
1984 7 23 30886 53 95 55 75 43 2242 43
1984 7 24 30887 54 93 59 76 44 2286 44
1984 7 25 30888 55 95 55 75 43 2329 43
1984 7 26 30889 56 92 58 75 43 2372 43
1984 7 27 30890 57 91 60 75.5 43.5 2415.5 43.5
1984 7 28 30891 58 83 60 71.5 39.5 2455 39.5
1984 7 29 30892 59 93 63 78 46 2501 46
1984 7 30 30893 60 92 59 75.5 43.5 2544.5 43.5
1984 7 31 30894 61 92 57 74.5 42.5 2587 42.5
1984 8 1 30895 62 98 59 78.5 46.5 2633.5 46.5
1984 8 2 30896 63 100 57 78.5 46.5 2680 46.5
1984 8 3 30897 64 100 57 78.5 46.5 2726.5 46.5
1984 8 4 30898 65 102 55 78.5 46.5 2773 46.5
1984 8 5 30899 66 85 64 74.5 42.5 2815.5 42.5
1984 8 6 30900 67 97 55 76 44 2859.5 44
1984 8 7 30901 68 100 54 77 45 2904.5 45
1984 8 8 30902 69 100 54 77 45 2949.5 45
1984 8 9 30903 70 102 52 77 45 2994.5 45
1984 8 10 30904 71 101 54 77.5 45.5 3040 45.5
1984 8 11 30905 72 103 53 78 46 3086 46
1984 8 12 30906 73 98 60 79 47 3133 47
1984 8 13 30907 74 101 65 83 51 3184 51
1984 8 14 30908 75 94 60 77 45 3229 45
1984 8 15 30909 76 98 60 79 47 3276 47
1984 8 16 30910 77 98 60 79 47 3323 47
1984 8 17 30911 78 98 60 79 47 3370 47
1984 8 18 30912 79 99 60 79.5 47.5 3417.5 47.5
1984 8 19 30913 80 90 64 77 45 3462.5 45
1984 8 20 30914 81 72 57 64.5 32.5 3495 32.5
1984 8 21 30915 82 83 50 66.5 34.5 3529.5 34.5
1984 8 22 30916 83 93 53 73 41 3570.5 41
1984 8 23 30917 84 86 55 70.5 38.5 3609 38.5
1984 8 24 30918 85 81 55 68 36 3645 36
1984 8 25 30919 86 84 59 71.5 39.5 3684.5 39.5
1984 8 26 30920 87 93 52 72.5 40.5 3725 40.5
1984 8 27 30921 88 97 52 74.5 42.5 3767.5 42.5
1984 8 28 30922 89 97 55 76 44 3811.5 44
1984 8 29 30923 90 98 52 75 43 3854.5 43
1984 8 30 30924 91 99 50 74.5 42.5 3897 42.5
1984 8 31 30925 92 97 56 76.5 44.5 3941.5 44.5
1984 9 1 30926 93 89 58 73.5 41.5 3983 41.5
1984 9 2 30927 94 92 45 68.5 36.5 4019.5 36.5
1984 9 3 30928 95 95 41 68 36 4055.5 36
1984 9 4 30929 96 98 43 70.5 38.5 4094 38.5
1984 9 5 30930 97 101 43 72 40 4134 40
1984 9 6 30931 98 96 56 76 44 4178 44
1984 9 7 30932 99 89 60 74.5 42.5 4220.5 42.5
1984 9 8 30933 100 91 50 70.5 38.5 4259 38.5
1984 9 9 30934 101 100 48 74 42 4301 42
1984 9 10 30935 102 98 55 76.5 44.5 4345.5 44.5
1984 9 11 30936 103 90 60 75 43 4388.5 43
1984 9 12 30937 104 89 62 75.5 43.5 4432 43.5
1984 9 13 30938 105 92 49 70.5 38.5 4470.5 38.5
1984 9 14 30939 106 95 49 72 40 4510.5 40
1984 9 15 30940 107 96 52 74 42 4552.5 42
1984 9 16 30941 108 84 60 72 40 4592.5 40
1984 9 17 30942 109 90 45 67.5 35.5 4628 35.5
1984 9 18 30943 110 93 45 69 37 4665 37
1984 9 19 30944 111 93 54 73.5 41.5 4706.5 41.5
1984 9 20 30945 112 90 48 69 37 4743.5 37
1984 9 21 30946 113 86 48 67 35 4778.5 35
1984 9 22 30947 114 89 40 64.5 32.5 4811 32.5
1984 9 23 30948 115 89 67 78 46 4857 46
1984 9 24 30949 116 84 50 67 35 4892 35
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1984 9 25 30950 117 67 30 48.5 16.5 4908.5 16.5
1984 9 26 30951 118 76 39 57.5 25.5 4934 25.5
1984 9 27 30952 119 81 37 59 27 4961 27
1984 9 28 30953 120 82 35 58.5 26.5 4987.5 26.5
1984 9 29 30954 121 73 32 52.5 20.5 5008 20.5
1984 9 30 30955 122 80 28 54 22 5030 22
1984 10 1 30956 123 65 55 60 28 5058 28
1984 10 2 30957 124 73 45 59 27 5085 27
1984 10 3 30958 125 65 40 52.5 20.5 5105.5 20.5
1984 10 4 30959 126 75 53 64 32 5137.5 32
1984 10 5 30960 127 78 35 56.5 24.5 5162 24.5
1984 10 6 30961 128 79 38 58.5 26.5 5188.5 26.5
1984 10 7 30962 129 79 35 57 25 5213.5 25
1984 10 8 30963 130 80 34 57 25 5238.5 25
1984 10 9 30964 131 81 34 57.5 25.5 5264 25.5
1984 10 10 30965 132 83 40 61.5 29.5 5293.5 29.5
1984 10 11 30966 133 77 39 58 26 5319.5 26
1984 10 12 30967 134 63 45 54 22 5341.5 22
1984 10 13 30968 135 71 27 49 17 5358.5 17
1984 10 14 30969 136 67 39 53 21 5379.5 21
1984 10 15 30970 137 50 34 42 10 5389.5 10
1984 10 16 30971 138 50 23 36.5 4.5 5394 4.5
1984 10 17 30972 139 54 32 43 11 5405 11
1984 10 18 30973 140 51 30 40.5 8.5 5413.5 8.5
1984 10 19 30974 141 54 26 40 8 5421.5 8
1984 10 20 30975 142 53 29 41 9 5430.5 9
1984 10 21 30976 143 53 34 43.5 11.5 5442 11.5
1984 10 22 30977 144 53 28 40.5 8.5 5450.5 8.5
1984 10 23 30978 145 52 28 40 8 5458.5 8
1984 10 24 30979 146 49 22 35.5 3.5 5462 3.5
1984 10 25 30980 147 55 21 38 6 5468 6
1984 10 26 30981 148 64 21 42.5 10.5 5478.5 10.5
1984 10 27 30982 149 59 35 47 15 5493.5 15
1984 10 28 30983 150 65 22 43.5 11.5 5505 11.5
1984 10 29 30984 151 74 26 50 18 5523 18
1984 10 30 30985 152 70 28 49 17 5540 17
1984 10 31 30986 153 70 32 51 19 5559 19
1984 11 1 30987 154 60 23 41.5 9.5 5568.5 9.5
1984 11 2 30988 155 70 19 44.5 12.5 5581 12.5
1984 11 3 30989 156 73 41 57 25 5606 25
1984 11 4 30990 157 63 25 44 12 5618 12
1984 11 5 30991 158 59 20 39.5 7.5 5625.5 7.5
1984 11 6 30992 159 67 32 49.5 17.5 5643 17.5
1984 11 7 30993 160 68 30 49 17 5660 17
1984 11 8 30994 161 60 34 47 15 5675 15
1984 11 9 30995 162 51 25 38 6 5681 6
1984 11 10 30996 163 47 15 31 -1 5680 -1
1984 11 11 30997 164 55 17 36 4 5684 4
1984 11 12 30998 165 57 17 37 5 5689 5
1984 11 13 30999 166 62 22 42 10 5699 10
1984 11 14 31000 167 59 26 42.5 10.5 5709.5 10.5
1984 11 15 31001 168 54 18 36 4 5713.5 4
1984 11 16 31002 169 55 25 40 8 5721.5 8
1984 11 17 31003 170 58 25 41.5 9.5 5731 9.5
1984 11 18 31004 171 57 15 36 4 5735 4
1984 11 19 31005 172 57 13 35 3 5738 3
1984 11 20 31006 173 54 10 32 0 5738 0
1984 11 21 31007 174 53 12 32.5 0.5 5738.5 0.5
1984 11 22 31008 175 56 21 38.5 6.5 5745 6.5
1984 11 23 31009 176 54 20 37 5 5750 5
1984 11 24 31010 177 55 21 38 6 5756 6
1984 11 25 31011 178 44 30 37 5 5761 5
1984 11 26 31012 179 40 21 30.5 -1.5 5759.5 -1.5
1984 11 27 31013 180 43 5 24 -8 5751.5 -8
1984 11 28 31014 181 45 15 30 -2 5749.5 -2
1984 11 29 31015 182 53 10 31.5 -0.5 5749 -0.5
1984 11 30 31016 183 51 22 36.5 4.5 5753.5 4.5
1984 12 1 31017 184 47 10 28.5 -3.5 5750 -3.5
1984 12 2 31018 185 44 8 26 -6 5744 -6
1984 12 3 31019 186 39 8 23.5 -8.5 5735.5 -8.5
1984 12 4 31020 187 50 15 32.5 0.5 5736 0.5
1984 12 5 31021 188 47 9 28 -4 5732 -4
1984 12 6 31022 189 46 5 25.5 -6.5 5725.5 -6.5
1984 12 7 31023 190 42 9 25.5 -6.5 5719 -6.5
1984 12 8 31024 191 38 12 25 -7 5712 -7
1984 12 9 31025 192 38 21 29.5 -2.5 5709.5 -2.5
1984 12 10 31026 193 39 31 35 3 5712.5 3
1984 12 11 31027 194 55 30 42.5 10.5 5723 10.5
1984 12 12 31028 195 55 27 41 9 5732 9
1984 12 13 31029 196 35 30 32.5 0.5 5732.5 0.5
1984 12 14 31030 197 40 27 33.5 1.5 5734 1.5
1984 12 15 31031 198 38 25 31.5 -0.5 5733.5 -0.5
1984 12 16 31032 199 38 19 28.5 -3.5 5730 -3.5
1984 12 17 31033 200 34 8 21 -11 5719 -11
1984 12 18 31034 201 40 9 24.5 -7.5 5711.5 -7.5
1984 12 19 31035 202 45 20 32.5 0.5 5712 0.5
1984 12 20 31036 203 50 19 34.5 2.5 5714.5 2.5
1984 12 21 31037 204 45 13 29 -3 5711.5 -3
1984 12 22 31038 205 40 5 22.5 -9.5 5702 -9.5
1984 12 23 31039 206 38 3 20.5 -11.5 5690.5 -11.5
1984 12 24 31040 207 39 5 22 -10 5680.5 -10
1984 12 25 31041 208 38 8 23 -9 5671.5 -9
1984 12 26 31042 209 38 15 26.5 -5.5 5666 -5.5
1984 12 27 31043 210 40 25 32.5 0.5 5666.5 0.5
1984 12 28 31044 211 52 25 38.5 6.5 5673 6.5
1984 12 29 31045 212 47 20 33.5 1.5 5674.5 1.5
1984 12 30 31046 213 49 21 35 3 5677.5 3
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1984 12 31 31047 214 45 19 32 0 5677.5 0
1985 1 1 31048 215 41 14 27.5 -4.5 5673 -4.5
1985 1 2 31049 216 40 6 23 -9 5664 -9
1985 1 3 31050 217 39 6 22.5 -9.5 5654.5 -9.5
1985 1 4 31051 218 42 8 25 -7 5647.5 -7
1985 1 5 31052 219 41 5 23 -9 5638.5 -9
1985 1 6 31053 220 40 16 28 -4 5634.5 -4
1985 1 7 31054 221 40 28 34 2 5636.5 2
1985 1 8 31055 222 38 28 33 1 5637.5 1
1985 1 9 31056 223 48 29 38.5 6.5 5644 6.5
1985 1 10 31057 224 49 25 37 5 5649 5
1985 1 11 31058 225 37 25 31 -1 5648 -1
1985 1 12 31059 226 36 18 27 -5 5643 -5
1985 1 13 31060 227 39 8 23.5 -8.5 5634.5 -8.5
1985 1 14 31061 228 39 6 22.5 -9.5 5625 -9.5
1985 1 15 31062 229 40 5 22.5 -9.5 5615.5 -9.5
1985 1 16 31063 230 47 7 27 -5 5610.5 -5
1985 1 17 31064 231 46 7 26.5 -5.5 5605 -5.5
1985 1 18 31065 232 45 10 27.5 -4.5 5600.5 -4.5
1985 1 19 31066 233 55 15 35 3 5603.5 3
1985 1 20 31067 234 53 15 34 2 5605.5 2
1985 1 21 31068 235 46 21 33.5 1.5 5607 1.5
1985 1 22 31069 236 43 15 29 -3 5604 -3
1985 1 23 31070 237 48 13 30.5 -1.5 5602.5 -1.5
1985 1 24 31071 238 48 20 34 2 5604.5 2
1985 1 25 31072 239 47 13 30 -2 5602.5 -2
1985 1 26 31073 240 46 25 35.5 3.5 5606 3.5
1985 1 27 31074 241 50 28 39 7 5613 7
1985 1 28 31075 242 43 11 27 -5 5608 -5
1985 1 29 31076 243 47 25 36 4 5612 4
1985 1 30 31077 244 34 15 24.5 -7.5 5604.5 -7.5
1985 1 31 31078 245 24 0 12 -20 5584.5 -20
1985 2 1 31079 246 25 -7 9 -23 5561.5 -23
1985 2 2 31080 247 27 11 19 -13 5548.5 -13
1985 2 3 31081 248 35 5 20 -12 5536.5 -12
1985 2 4 31082 249 34 4 19 -13 5523.5 -13
1985 2 5 31083 250 35 -5 15 -17 5506.5 -17
1985 2 6 31084 251 39 2 20.5 -11.5 5495 -11.5
1985 2 7 31085 252 38 0 19 -13 5482 -13
1985 2 8 31086 253 50 14 32 0 5482 0
1985 2 9 31087 254 50 24 37 5 5487 5
1985 2 10 31088 255 45 -3 21 -11 5476 -11
1985 2 11 31089 256 46 5 25.5 -6.5 5469.5 -6.5
1985 2 12 31090 257 45 15 30 -2 5467.5 -2
1985 2 13 31091 258 51 15 33 1 5468.5 1
1985 2 14 31092 259 55 15 35 3 5471.5 3
1985 2 15 31093 260 55 16 35.5 3.5 5475 3.5
1985 2 16 31094 261 61 17 39 7 5482 7
1985 2 17 31095 262 58 20 39 7 5489 7
1985 2 18 31096 263 58 25 41.5 9.5 5498.5 9.5
1985 2 19 31097 264 55 17 36 4 5502.5 4
1985 2 20 31098 265 55 30 42.5 10.5 5513 10.5
1985 2 21 31099 266 54 35 44.5 12.5 5525.5 12.5
1985 2 22 31100 267 56 25 40.5 8.5 5534 8.5
1985 2 23 31101 268 58 17 37.5 5.5 5539.5 5.5
1985 2 24 31102 269 53 22 37.5 5.5 5545 5.5
1985 2 25 31103 270 62 18 40 8 5553 8
1985 2 26 31104 271 50 15 32.5 0.5 5553.5 0.5
1985 2 27 31105 272 58 14 36 4 5557.5 4
1985 2 28 31106 273 61 16 38.5 6.5 5564 6.5
1985 3 1 31107 274 63 17 40 8 5572 8
1985 3 2 31108 275 62 35 48.5 16.5 5588.5 16.5
1985 3 3 31109 276 40 30 35 3 5591.5 3
1985 3 4 31110 277 47 11 29 -3 5588.5 -3
1985 3 5 31111 278 55 12 33.5 1.5 5590 1.5
1985 3 6 31112 279 61 35 48 16 5606 16
1985 3 7 31113 280 63 21 42 10 5616 10
1985 3 8 31114 281 62 21 41.5 9.5 5625.5 9.5
1985 3 9 31115 282 67 33 50 18 5643.5 18
1985 3 10 31116 283 62 40 51 19 5662.5 19
1985 3 11 31117 284 62 43 52.5 20.5 5683 20.5
1985 3 12 31118 285 60 42 51 19 5702 19
1985 3 13 31119 286 57 29 43 11 5713 11
1985 3 14 31120 287 62 21 41.5 9.5 5722.5 9.5
1985 3 15 31121 288 62 40 51 19 5741.5 19
1985 3 16 31122 289 67 28 47.5 15.5 5757 15.5
1985 3 17 31123 290 64 28 46 14 5771 14
1985 3 18 31124 291 65 32 48.5 16.5 5787.5 16.5
1985 3 19 31125 292 66 45 55.5 23.5 5811 23.5
1985 3 20 31126 293 67 32 49.5 17.5 5828.5 17.5
1985 3 21 31127 294 69 25 47 15 5843.5 15
1985 3 22 31128 295 55 19 37 5 5848.5 5
1985 3 23 31129 296 70 18 44 12 5860.5 12
1985 3 24 31130 297 75 22 48.5 16.5 5877 16.5
1985 3 25 31131 298 75 43 59 27 5904 27
1985 3 26 31132 299 68 45 56.5 24.5 5928.5 24.5
1985 3 27 31133 300 63 32 47.5 15.5 5944 15.5
1985 3 28 31134 301 36 29 32.5 0.5 5944.5 0.5
1985 3 29 31135 302 34 29 31.5 -0.5 5944 -0.5
1985 3 30 31136 303 47 17 32 0 5944 0
1985 3 31 31137 304 54 28 41 9 5953 9
1985 4 1 31138 305 65 30 47.5 15.5 5968.5 15.5
1985 4 2 31139 306 71 32 51.5 19.5 5988 19.5
1985 4 3 31140 307 80 35 57.5 25.5 6013.5 25.5
1985 4 4 31141 308 65 37 51 19 6032.5 19
1985 4 5 31142 309 72 35 53.5 21.5 6054 21.5
1985 4 6 31143 310 77 38 57.5 25.5 6079.5 25.5
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1985 4 7 31144 311 80 35 57.5 25.5 6105 25.5
1985 4 8 31145 312 78 41 59.5 27.5 6132.5 27.5
1985 4 9 31146 313 82 52 67 35 6167.5 35
1985 4 10 31147 314 77 32 54.5 22.5 6190 22.5
1985 4 11 31148 315 87 43 65 33 6223 33
1985 4 12 31149 316 83 44 63.5 31.5 6254.5 31.5
1985 4 13 31150 317 81 37 59 27 6281.5 27
1985 4 14 31151 318 84 38 61 29 6310.5 29
1985 4 15 31152 319 90 39 64.5 32.5 6343 32.5
1985 4 16 31153 320 81 48 64.5 32.5 6375.5 32.5
1985 4 17 31154 321 85 47 66 34 6409.5 34
1985 4 18 31155 322 63 50 56.5 24.5 6434 24.5
1985 4 19 31156 323 70 40 55 23 6457 23
1985 4 20 31157 324 60 40 50 18 6475 18
1985 4 21 31158 325 65 40 52.5 20.5 6495.5 20.5
1985 4 22 31159 326 60 40 50 18 6513.5 18
1985 4 23 31160 327 71 29 50 18 6531.5 18
1985 4 24 31161 328 71 45 58 26 6557.5 26
1985 4 25 31162 329 52 39 45.5 13.5 6571 13.5
1985 4 26 31163 330 55 35 45 13 6584 13
1985 4 27 31164 331 71 36 53.5 21.5 6605.5 21.5
1985 4 28 31165 332 80 48 64 32 6637.5 32
1985 4 29 31166 333 89 49 69 37 6674.5 37
1985 4 30 31167 334 89 45 67 35 6709.5 35
1985 5 1 31168 335 98 45 71.5 39.5 6749 39.5
1985 5 2 31169 336 91 51 71 39 6788 39
1985 5 3 31170 337 91 49 70 38 6826 38
1985 5 4 31171 338 89 49 69 37 6863 37
1985 5 5 31172 339 84 48 66 34 6897 34
1985 5 6 31173 340 91 55 73 41 6938 41
1985 5 7 31174 341 90 45 67.5 35.5 6973.5 35.5
1985 5 8 31175 342 86 55 70.5 38.5 7012 38.5
1985 5 9 31176 343 84 50 67 35 7047 35
1985 5 10 31177 344 68 48 58 26 7073 26
1985 5 11 31178 345 73 44 58.5 26.5 7099.5 26.5
1985 5 12 31179 346 62 45 53.5 21.5 7121 21.5
1985 5 13 31180 347 70 32 51 19 7140 19
1985 5 14 31181 348 81 34 57.5 25.5 7165.5 25.5
1985 5 15 31182 349 87 41 64 32 7197.5 32
1985 5 16 31183 350 90 49 69.5 37.5 7235 37.5
1985 5 17 31184 351 86 49 67.5 35.5 7270.5 35.5
1985 5 18 31185 352 84 54 69 37 7307.5 37
1985 5 19 31186 353 81 44 62.5 30.5 7338 30.5
1985 5 20 31187 354 81 45 63 31 7369 31
1985 5 21 31188 355 70 50 60 28 7397 28
1985 5 22 31189 356 83 44 63.5 31.5 7428.5 31.5
1985 5 23 31190 357 91 43 67 35 7463.5 35
1985 5 24 31191 358 92 48 70 38 7501.5 38
1985 5 25 31192 359 92 52 72 40 7541.5 40
1985 5 26 31193 360 93 45 69 37 7578.5 37
1985 5 27 31194 361 92 59 75.5 43.5 7622 43.5
1985 5 28 31195 362 91 67 79 47 7669 47
1985 5 29 31196 363 89 65 77 45 7714 45 1985
1985 5 30 31197 364 80 50 65 33 7747 33 Avg (n ) % values
1985 5 31 31198 365 80 50 65 33 7780 33 53.3 365 100.0
1985 6 1 31199 1 83 48 65.5 33.5 33.5 33.5
1985 6 2 31200 2 88 45 66.5 34.5 68 34.5
1985 6 3 31201 3 90 42 66 34 102 34
1985 6 4 31202 4 92 45 68.5 36.5 138.5 36.5
1985 6 5 31203 5 93 51 72 40 178.5 40
1985 6 6 31204 6 103 53 78 46 224.5 46
1985 6 7 31205 7 106 55 80.5 48.5 273 48.5
1985 6 8 31206 8 106 60 83 51 324 51
1985 6 9 31207 9 106 59 82.5 50.5 374.5 50.5
1985 6 10 31208 10 100 60 80 48 422.5 48
1985 6 11 31209 11 96 49 72.5 40.5 463 40.5
1985 6 12 31210 12 98 50 74 42 505 42
1985 6 13 31211 13 102 55 78.5 46.5 551.5 46.5
1985 6 14 31212 14 104 52 78 46 597.5 46
1985 6 15 31213 15 103 57 80 48 645.5 48
1985 6 16 31214 16 104 62 83 51 696.5 51
1985 6 17 31215 17 100 58 79 47 743.5 47
1985 6 18 31216 18 100 55 77.5 45.5 789 45.5
1985 6 19 31217 19 104 55 79.5 47.5 836.5 47.5
1985 6 20 31218 20 105 57 81 49 885.5 49
1985 6 21 31219 21 100 52 76 44 929.5 44
1985 6 22 31220 22 106 52 79 47 976.5 47
1985 6 23 31221 23 104 52 78 46 1022.5 46
1985 6 24 31222 24 95 54 74.5 42.5 1065 42.5
1985 6 25 31223 25 82 49 65.5 33.5 1098.5 33.5
1985 6 26 31224 26 78 33 55.5 23.5 1122 23.5
1985 6 27 31225 27 89 42 65.5 33.5 1155.5 33.5
1985 6 28 31226 28 96 42 69 37 1192.5 37
1985 6 29 31227 29 99 50 74.5 42.5 1235 42.5
1985 6 30 31228 30 101 60 80.5 48.5 1283.5 48.5
1985 7 1 31229 31 102 49 75.5 43.5 1327 43.5
1985 7 2 31230 32 103 50 76.5 44.5 1371.5 44.5
1985 7 3 31231 33 105 52 78.5 46.5 1418 46.5
1985 7 4 31232 34 111 55 83 51 1469 51
1985 7 5 31233 35 111 55 83 51 1520 51
1985 7 6 31234 36 113 59 86 54 1574 54
1985 7 7 31235 37 108 61 84.5 52.5 1626.5 52.5
1985 7 8 31236 38 107 62 84.5 52.5 1679 52.5
1985 7 9 31237 39 107 64 85.5 53.5 1732.5 53.5
1985 7 10 31238 40 107 68 87.5 55.5 1788 55.5
1985 7 11 31239 41 108 67 87.5 55.5 1843.5 55.5
1985 7 12 31240 42 103 73 88 56 1899.5 56
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1985 7 13 31241 43 101 59 80 48 1947.5 48
1985 7 14 31242 44 103 60 81.5 49.5 1997 49.5
1985 7 15 31243 45 105 59 82 50 2047 50
1985 7 16 31244 46 103 63 83 51 2098 51
1985 7 17 31245 47 97 66 81.5 49.5 2147.5 49.5
1985 7 18 31246 48 85 60 72.5 40.5 2188 40.5
1985 7 19 31247 49 84 59 71.5 39.5 2227.5 39.5
1985 7 20 31248 50 84 58 71 39 2266.5 39
1985 7 21 31249 51 84 59 71.5 39.5 2306 39.5
1985 7 22 31250 52 80 60 70 38 2344 38
1985 7 23 31251 53 95 55 75 43 2387 43
1985 7 24 31252 54 90 58 74 42 2429 42
1985 7 25 31253 55 95 55 75 43 2472 43
1985 7 26 31254 56 96 57 76.5 44.5 2516.5 44.5
1985 7 27 31255 57 100 55 77.5 45.5 2562 45.5
1985 7 28 31256 58 97 55 76 44 2606 44
1985 7 29 31257 59 92 59 75.5 43.5 2649.5 43.5
1985 7 30 31258 60 95 55 75 43 2692.5 43
1985 7 31 31259 61 99 52 75.5 43.5 2736 43.5
1985 8 1 31260 62 98 64 81 49 2785 49
1985 8 2 31261 63 100 65 82.5 50.5 2835.5 50.5
1985 8 3 31262 64 98 55 76.5 44.5 2880 44.5
1985 8 4 31263 65 99 53 76 44 2924 44
1985 8 5 31264 66 101 53 77 45 2969 45
1985 8 6 31265 67 102 53 77.5 45.5 3014.5 45.5
1985 8 7 31266 68 102 53 77.5 45.5 3060 45.5
1985 8 8 31267 69 102 56 79 47 3107 47
1985 8 9 31268 70 90 62 76 44 3151 44
1985 8 10 31269 71 101 52 76.5 44.5 3195.5 44.5
1985 8 11 31270 72 93 68 80.5 48.5 3244 48.5
1985 8 12 31271 73 88 46 67 35 3279 35
1985 8 13 31272 74 93 52 72.5 40.5 3319.5 40.5
1985 8 14 31273 75 98 48 73 41 3360.5 41
1985 8 15 31274 76 100 45 72.5 40.5 3401 40.5
1985 8 16 31275 77 103 46 74.5 42.5 3443.5 42.5
1985 8 17 31276 78 101 50 75.5 43.5 3487 43.5
1985 8 18 31277 79 100 59 79.5 47.5 3534.5 47.5
1985 8 19 31278 80 100 52 76 44 3578.5 44
1985 8 20 31279 81 99 56 77.5 45.5 3624 45.5
1985 8 21 31280 82 96 50 73 41 3665 41
1985 8 22 31281 83 98 58 78 46 3711 46
1985 8 23 31282 84 100 48 74 42 3753 42
1985 8 24 31283 85 99 45 72 40 3793 40
1985 8 25 31284 86 103 50 76.5 44.5 3837.5 44.5
1985 8 26 31285 87 103 53 78 46 3883.5 46
1985 8 27 31286 88 100 67 83.5 51.5 3935 51.5
1985 8 28 31287 89 97 54 75.5 43.5 3978.5 43.5
1985 8 29 31288 90 101 55 78 46 4024.5 46
1985 8 30 31289 91 103 55 79 47 4071.5 47
1985 8 31 31290 92 104 60 82 50 4121.5 50
1985 9 1 31291 93 95 67 81 49 4170.5 49
1985 9 2 31292 94 96 62 79 47 4217.5 47
1985 9 3 31293 95 85 65 75 43 4260.5 43
1985 9 4 31294 96 90 50 70 38 4298.5 38
1985 9 5 31295 97 85 55 70 38 4336.5 38
1985 9 6 31296 98 89 40 64.5 32.5 4369 32.5
1985 9 7 31297 99 75 50 62.5 30.5 4399.5 30.5
1985 9 8 31298 100 87 42 64.5 32.5 4432 32.5
1985 9 9 31299 101 87 50 68.5 36.5 4468.5 36.5
1985 9 10 31300 102 78 50 64 32 4500.5 32
1985 9 11 31301 103 65 50 57.5 25.5 4526 25.5
1985 9 12 31302 104 70 37 53.5 21.5 4547.5 21.5
1985 9 13 31303 105 79 35 57 25 4572.5 25
1985 9 14 31304 106 87 35 61 29 4601.5 29
1985 9 15 31305 107 90 59 74.5 42.5 4644 42.5
1985 9 16 31306 108 90 47 68.5 36.5 4680.5 36.5
1985 9 17 31307 109 88 54 71 39 4719.5 39
1985 9 18 31308 110 70 55 62.5 30.5 4750 30.5
1985 9 19 31309 111 65 45 55 23 4773 23
1985 9 20 31310 112 68 40 54 22 4795 22
1985 9 21 31311 113 78 35 56.5 24.5 4819.5 24.5
1985 9 22 31312 114 75 48 61.5 29.5 4849 29.5
1985 9 23 31313 115 80 37 58.5 26.5 4875.5 26.5
1985 9 24 31314 116 83 35 59 27 4902.5 27
1985 9 25 31315 117 77 37 57 25 4927.5 25
1985 9 26 31316 118 79 35 57 25 4952.5 25
1985 9 27 31317 119 87 37 62 30 4982.5 30
1985 9 28 31318 120 78 50 64 32 5014.5 32
1985 9 29 31319 121 69 32 50.5 18.5 5033 18.5
1985 9 30 31320 122 73 25 49 17 5050 17
1985 10 1 31321 123 74 33 53.5 21.5 5071.5 21.5
1985 10 2 31322 124 79 34 56.5 24.5 5096 24.5
1985 10 3 31323 125 85 42 63.5 31.5 5127.5 31.5
1985 10 4 31324 126 75 42 58.5 26.5 5154 26.5
1985 10 5 31325 127 80 35 57.5 25.5 5179.5 25.5
1985 10 6 31326 128 81 34 57.5 25.5 5205 25.5
1985 10 7 31327 129 77 58 67.5 35.5 5240.5 35.5
1985 10 8 31328 130 60 43 51.5 19.5 5260 19.5
1985 10 9 31329 131 55 42 48.5 16.5 5276.5 16.5
1985 10 10 31330 132 57 45 51 19 5295.5 19
1985 10 11 31331 133 72 46 59 27 5322.5 27
1985 10 12 31332 134 68 30 49 17 5339.5 17
1985 10 13 31333 135 57 42 49.5 17.5 5357 17.5
1985 10 14 31334 136 62 31 46.5 14.5 5371.5 14.5
1985 10 15 31335 137 63 28 45.5 13.5 5385 13.5
1985 10 16 31336 138 68 28 48 16 5401 16
1985 10 17 31337 139 75 34 54.5 22.5 5423.5 22.5
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1985 10 18 31338 140 74 34 54 22 5445.5 22
1985 10 19 31339 141 72 33 52.5 20.5 5466 20.5
1985 10 20 31340 142 74 35 54.5 22.5 5488.5 22.5
1985 10 21 31341 143 78 43 60.5 28.5 5517 28.5
1985 10 22 31342 144 66 40 53 21 5538 21
1985 10 23 31343 145 73 32 52.5 20.5 5558.5 20.5
1985 10 24 31344 146 73 33 53 21 5579.5 21
1985 10 25 31345 147 74 33 53.5 21.5 5601 21.5
1985 10 26 31346 148 77 34 55.5 23.5 5624.5 23.5
1985 10 27 31347 149 74 35 54.5 22.5 5647 22.5
1985 10 28 31348 150 76 39 57.5 25.5 5672.5 25.5
1985 10 29 31349 151 74 40 57 25 5697.5 25
1985 10 30 31350 152 76 35 55.5 23.5 5721 23.5
1985 10 31 31351 153 62 49 55.5 23.5 5744.5 23.5
1985 12 1 31382 184 52 25 38.5 6.5 5751 6.5
1985 12 2 31383 185 45 35 40 8 5759 8
1985 12 3 31384 186 56 27 41.5 9.5 5768.5 9.5
1985 12 4 31385 187 53 25 39 7 5775.5 7
1985 12 5 31386 188 48 24 36 4 5779.5 4
1985 12 6 31387 189 53 24 38.5 6.5 5786 6.5
1985 12 7 31388 190 48 22 35 3 5789 3
1985 12 8 31389 191 43 26 34.5 2.5 5791.5 2.5
1985 12 9 31390 192 40 19 29.5 -2.5 5789 -2.5
1985 12 10 31391 193 35 25 30 -2 5787 -2
1985 12 11 31392 194 33 15 24 -8 5779 -8
1985 12 12 31393 195 37 8 22.5 -9.5 5769.5 -9.5
1985 12 13 31394 196 42 12 27 -5 5764.5 -5
1985 12 14 31395 197 42 14 28 -4 5760.5 -4
1985 12 15 31396 198 42 10 26 -6 5754.5 -6
1985 12 16 31397 199 45 10 27.5 -4.5 5750 -4.5
1985 12 17 31398 200 46 10 28 -4 5746 -4
1985 12 18 31399 201 50 12 31 -1 5745 -1
1985 12 19 31400 202 49 12 30.5 -1.5 5743.5 -1.5
1985 12 20 31401 203 48 12 30 -2 5741.5 -2
1985 12 21 31402 204 50 12 31 -1 5740.5 -1
1985 12 22 31403 205 51 12 31.5 -0.5 5740 -0.5
1985 12 23 31404 206 50 14 32 0 5740 0
1985 12 24 31405 207 53 13 33 1 5741 1
1985 12 25 31406 208 53 13 33 1 5742 1
1985 12 26 31407 209 50 12 31 -1 5741 -1
1985 12 27 31408 210 48 8 28 -4 5737 -4
1985 12 28 31409 211 45 8 26.5 -5.5 5731.5 -5.5
1985 12 29 31410 212 40 10 25 -7 5724.5 -7
1985 12 30 31411 213 48 20 34 2 5726.5 2
1985 12 31 31412 214 38 15 26.5 -5.5 5721 -5.5
1986 1 1 31413 215 40 25 32.5 0.5 5721.5 0.5
1986 1 2 31414 216 38 17 27.5 -4.5 5717 -4.5
1986 1 3 31415 217 46 22 34 2 5719 2
1986 1 4 31416 218 44 15 29.5 -2.5 5716.5 -2.5
1986 1 5 31417 219 40 12 26 -6 5710.5 -6
1986 1 6 31418 220 41 11 26 -6 5704.5 -6
1986 1 7 31419 221 45 2 23.5 -8.5 5696 -8.5
1986 1 8 31420 222 45 2 23.5 -8.5 5687.5 -8.5
1986 1 9 31421 223 50 8 29 -3 5684.5 -3
1986 1 10 31422 224 51 13 32 0 5684.5 0
1986 1 11 31423 225 53 14 33.5 1.5 5686 1.5
1986 1 12 31424 226 53 14 33.5 1.5 5687.5 1.5
1986 1 13 31425 227 51 14 32.5 0.5 5688 0.5
1986 1 14 31426 228 46 14 30 -2 5686 -2
1986 1 15 31427 229 44 25 34.5 2.5 5688.5 2.5
1986 1 16 31428 230 49 27 38 6 5694.5 6
1986 1 17 31429 231 50 22 36 4 5698.5 4
1986 1 18 31430 232 55 20 37.5 5.5 5704 5.5
1986 1 19 31431 233 54 17 35.5 3.5 5707.5 3.5
1986 1 20 31432 234 55 20 37.5 5.5 5713 5.5
1986 1 21 31433 235 46 18 32 0 5713 0
1986 1 22 31434 236 45 17 31 -1 5712 -1
1986 1 23 31435 237 45 20 32.5 0.5 5712.5 0.5
1986 1 24 31436 238 52 15 33.5 1.5 5714 1.5
1986 1 25 31437 239 52 12 32 0 5714 0
1986 1 26 31438 240 50 11 30.5 -1.5 5712.5 -1.5
1986 1 27 31439 241 54 12 33 1 5713.5 1
1986 1 28 31440 242 57 14 35.5 3.5 5717 3.5
1986 1 29 31441 243 56 15 35.5 3.5 5720.5 3.5
1986 1 30 31442 244 55 25 40 8 5728.5 8
1986 1 31 31443 245 64 35 49.5 17.5 5746 17.5
1986 3 1 31472 274 70 24 47 15 5761 15
1986 3 2 31473 275 72 28 50 18 5779 18
1986 3 3 31474 276 71 37 54 22 5801 22
1986 3 4 31475 277 73 26 49.5 17.5 5818.5 17.5
1986 3 5 31476 278 75 28 51.5 19.5 5838 19.5
1986 3 6 31477 279 75 26 50.5 18.5 5856.5 18.5
1986 3 7 31478 280 75 33 54 22 5878.5 22
1986 3 8 31479 281 72 39 55.5 23.5 5902 23.5
1986 3 9 31480 282 60 39 49.5 17.5 5919.5 17.5
1986 3 10 31481 283 55 37 46 14 5933.5 14
1986 3 11 31482 284 53 34 43.5 11.5 5945 11.5
1986 3 12 31483 285 60 27 43.5 11.5 5956.5 11.5
1986 3 13 31484 286 58 29 43.5 11.5 5968 11.5
1986 3 14 31485 287 51 35 43 11 5979 11
1986 3 15 31486 288 59 27 43 11 5990 11
1986 3 16 31487 289 55 38 46.5 14.5 6004.5 14.5
1986 3 17 31488 290 53 28 40.5 8.5 6013 8.5
1986 3 18 31489 291 54 28 41 9 6022 9
1986 3 19 31490 292 62 20 41 9 6031 9
1986 3 20 31491 293 65 22 43.5 11.5 6042.5 11.5
1986 3 21 31492 294 75 33 54 22 6064.5 22
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1986 3 22 31493 295 77 28 52.5 20.5 6085 20.5
1986 3 23 31494 296 80 28 54 22 6107 22
1986 3 24 31495 297 77 40 58.5 26.5 6133.5 26.5
1986 3 25 31496 298 72 42 57 25 6158.5 25
1986 3 26 31497 299 80 32 56 24 6182.5 24
1986 3 27 31498 300 80 32 56 24 6206.5 24
1986 3 28 31499 301 82 34 58 26 6232.5 26
1986 3 29 31500 302 82 39 60.5 28.5 6261 28.5
1986 3 30 31501 303 82 42 62 30 6291 30
1986 3 31 31502 304 76 45 60.5 28.5 6319.5 28.5
1986 4 1 31503 305 66 45 55.5 23.5 6343 23.5
1986 4 2 31504 306 53 40 46.5 14.5 6357.5 14.5
1986 4 3 31505 307 54 39 46.5 14.5 6372 14.5
1986 4 4 31506 308 65 40 52.5 20.5 6392.5 20.5
1986 4 5 31507 309 73 45 59 27 6419.5 27
1986 4 6 31508 310 78 35 56.5 24.5 6444 24.5
1986 4 7 31509 311 70 40 55 23 6467 23
1986 4 8 31510 312 72 36 54 22 6489 22
1986 4 9 31511 313 72 32 52 20 6509 20
1986 4 10 31512 314 72 32 52 20 6529 20
1986 4 11 31513 315 74 48 61 29 6558 29
1986 4 12 31514 316 76 35 55.5 23.5 6581.5 23.5
1986 4 13 31515 317 60 35 47.5 15.5 6597 15.5
1986 4 14 31516 318 62 25 43.5 11.5 6608.5 11.5
1986 4 15 31517 319 76 28 52 20 6628.5 20
1986 4 16 31518 320 70 54 62 30 6658.5 30
1986 4 17 31519 321 57 43 50 18 6676.5 18
1986 4 18 31520 322 59 40 49.5 17.5 6694 17.5
1986 4 19 31521 323 70 28 49 17 6711 17
1986 4 20 31522 324 80 30 55 23 6734 23
1986 4 21 31523 325 83 40 61.5 29.5 6763.5 29.5
1986 4 22 31524 326 86 42 64 32 6795.5 32
1986 4 23 31525 327 74 45 59.5 27.5 6823 27.5
1986 4 24 31526 328 79 46 62.5 30.5 6853.5 30.5
1986 4 25 31527 329 75 40 57.5 25.5 6879 25.5
1986 4 26 31528 330 56 37 46.5 14.5 6893.5 14.5
1986 4 27 31529 331 70 29 49.5 17.5 6911 17.5
1986 4 28 31530 332 87 36 61.5 29.5 6940.5 29.5
1986 4 29 31531 333 88 45 66.5 34.5 6975 34.5
1986 4 30 31532 334 86 40 63 31 7006 31
1986 5 1 31533 335 90 40 65 33 7039 33
1986 5 2 31534 336 91 50 70.5 38.5 7077.5 38.5
1986 5 3 31535 337 90 38 64 32 7109.5 32
1986 5 4 31536 338 76 43 59.5 27.5 7137 27.5
1986 5 5 31537 339 75 32 53.5 21.5 7158.5 21.5
1986 5 6 31538 340 70 52 61 29 7187.5 29
1986 5 7 31539 341 52 40 46 14 7201.5 14
1986 5 8 31540 342 63 30 46.5 14.5 7216 14.5
1986 5 9 31541 343 64 40 52 20 7236 20
1986 5 10 31542 344 77 30 53.5 21.5 7257.5 21.5
1986 5 11 31543 345 82 42 62 30 7287.5 30
1986 5 12 31544 346 84 40 62 30 7317.5 30
1986 5 13 31545 347 85 40 62.5 30.5 7348 30.5
1986 5 14 31546 348 83 42 62.5 30.5 7378.5 30.5
1986 5 15 31547 349 64 45 54.5 22.5 7401 22.5
1986 5 16 31548 350 63 39 51 19 7420 19
1986 5 17 31549 351 75 35 55 23 7443 23
1986 5 18 31550 352 81 48 64.5 32.5 7475.5 32.5
1986 5 19 31551 353 90 40 65 33 7508.5 33
1986 5 20 31552 354 95 46 70.5 38.5 7547 38.5
1986 5 21 31553 355 91 55 73 41 7588 41
1986 5 22 31554 356 77 48 62.5 30.5 7618.5 30.5
1986 5 23 31555 357 83 37 60 28 7646.5 28
1986 5 24 31556 358 89 47 68 36 7682.5 36
1986 5 25 31557 359 92 50 71 39 7721.5 39
1986 5 26 31558 360 94 48 71 39 7760.5 39
1986 5 27 31559 361 90 48 69 37 7797.5 37
1986 5 28 31560 362 90 48 69 37 7834.5 37
1986 5 29 31561 363 86 53 69.5 37.5 7872 37.5 1986
1986 5 30 31562 364 87 50 68.5 36.5 7908.5 36.5 Avg (n ) % values
1986 5 31 31563 365 92 53 72.5 40.5 7949 40.5 57.9 307 84.1
1986 6 1 31564 1 92 50 71 39 39 39
1986 6 2 31565 2 95 64 79.5 47.5 86.5 47.5
1986 6 3 31566 3 97 62 79.5 47.5 134 47.5
1986 6 4 31567 4 98 52 75 43 177 43
1986 6 5 31568 5 100 64 82 50 227 50
1986 6 6 31569 6 96 58 77 45 272 45
1986 6 7 31570 7 95 54 74.5 42.5 314.5 42.5
1986 6 8 31571 8 92 59 75.5 43.5 358 43.5
1986 6 9 31572 9 75 55 65 33 391 33
1986 6 10 31573 10 81 52 66.5 34.5 425.5 34.5
1986 6 11 31574 11 90 55 72.5 40.5 466 40.5
1986 6 12 31575 12 98 50 74 42 508 42
1986 6 13 31576 13 99 57 78 46 554 46
1986 6 14 31577 14 100 55 77.5 45.5 599.5 45.5
1986 6 15 31578 15 101 52 76.5 44.5 644 44.5
1986 6 16 31579 16 103 53 78 46 690 46
1986 6 17 31580 17 101 52 76.5 44.5 734.5 44.5
1986 6 18 31581 18 102 68 85 53 787.5 53
1986 6 19 31582 19 100 58 79 47 834.5 47
1986 6 20 31583 20 100 57 78.5 46.5 881 46.5
1986 6 21 31584 21 100 50 75 43 924 43
1986 6 22 31585 22 100 54 77 45 969 45
1986 6 23 31586 23 103 55 79 47 1016 47
1986 6 24 31587 24 96 68 82 50 1066 50
1986 6 25 31588 25 97 53 75 43 1109 43
1986 6 26 31589 26 90 57 73.5 41.5 1150.5 41.5
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1986 6 27 31590 27 105 56 80.5 48.5 1199 48.5
1986 6 28 31591 28 104 56 80 48 1247 48
1986 6 29 31592 29 102 70 86 54 1301 54
1986 6 30 31593 30 100 69 84.5 52.5 1353.5 52.5
1986 7 1 31594 31 103 63 83 51 1404.5 51
1986 7 2 31595 32 105 59 82 50 1454.5 50
1986 7 3 31596 33 101 65 83 51 1505.5 51
1986 7 4 31597 34 101 62 81.5 49.5 1555 49.5
1986 7 5 31598 35 97 69 83 51 1606 51
1986 7 6 31599 36 98 58 78 46 1652 46
1986 7 7 31600 37 89 62 75.5 43.5 1695.5 43.5
1986 7 8 31601 38 97 53 75 43 1738.5 43
1986 7 9 31602 39 100 60 80 48 1786.5 48
1986 7 10 31603 40 101 62 81.5 49.5 1836 49.5
1986 7 11 31604 41 106 55 80.5 48.5 1884.5 48.5
1986 7 12 31605 42 105 62 83.5 51.5 1936 51.5
1986 7 13 31606 43 107 65 86 54 1990 54
1986 7 14 31607 44 104 66 85 53 2043 53
1986 7 15 31608 45 92 64 78 46 2089 46
1986 7 16 31609 46 95 60 77.5 45.5 2134.5 45.5
1986 7 17 31610 47 99 58 78.5 46.5 2181 46.5
1986 7 18 31611 48 99 64 81.5 49.5 2230.5 49.5
1986 7 19 31612 49 100 58 79 47 2277.5 47
1986 7 20 31613 50 92 60 76 44 2321.5 44
1986 7 21 31614 51 87 63 75 43 2364.5 43
1986 7 22 31615 52 83 60 71.5 39.5 2404 39.5
1986 7 23 31616 53 88 58 73 41 2445 41
1986 7 24 31617 54 86 54 70 38 2483 38
1986 7 25 31618 55 93 53 73 41 2524 41
1986 7 26 31619 56 96 55 75.5 43.5 2567.5 43.5
1986 7 27 31620 57 98 50 74 42 2609.5 42
1986 7 28 31621 58 100 49 74.5 42.5 2652 42.5
1986 7 29 31622 59 103 50 76.5 44.5 2696.5 44.5
1986 7 30 31623 60 101 53 77 45 2741.5 45
1986 7 31 31624 61 105 50 77.5 45.5 2787 45.5
1986 8 1 31625 62 105 53 79 47 2834 47
1986 8 2 31626 63 105 57 81 49 2883 49
1986 8 3 31627 64 106 52 79 47 2930 47
1986 8 4 31628 65 105 62 83.5 51.5 2981.5 51.5
1986 8 5 31629 66 100 67 83.5 51.5 3033 51.5
1986 8 6 31630 67 101 62 81.5 49.5 3082.5 49.5
1986 8 7 31631 68 100 62 81 49 3131.5 49
1986 8 8 31632 69 100 65 82.5 50.5 3182 50.5
1986 8 9 31633 70 99 60 79.5 47.5 3229.5 47.5
1986 8 10 31634 71 100 55 77.5 45.5 3275 45.5
1986 8 11 31635 72 100 57 78.5 46.5 3321.5 46.5
1986 8 12 31636 73 99 59 79 47 3368.5 47
1986 8 13 31637 74 99 55 77 45 3413.5 45
1986 8 14 31638 75 93 55 74 42 3455.5 42
1986 8 15 31639 76 101 52 76.5 44.5 3500 44.5
1986 8 16 31640 77 103 57 80 48 3548 48
1986 8 17 31641 78 107 57 82 50 3598 50
1986 8 18 31642 79 105 60 82.5 50.5 3648.5 50.5
1986 8 19 31643 80 105 60 82.5 50.5 3699 50.5
1986 8 20 31644 81 103 65 84 52 3751 52
1986 8 21 31645 82 88 58 73 41 3792 41
1986 8 22 31646 83 90 60 75 43 3835 43
1986 8 23 31647 84 94 60 77 45 3880 45
1986 8 24 31648 85 90 62 76 44 3924 44
1986 8 25 31649 86 94 56 75 43 3967 43
1986 8 26 31650 87 94 60 77 45 4012 45
1986 8 27 31651 88 95 56 75.5 43.5 4055.5 43.5
1986 8 28 31652 89 79 65 72 40 4095.5 40
1986 8 29 31653 90 90 48 69 37 4132.5 37
1986 8 30 31654 91 89 58 73.5 41.5 4174 41.5
1986 8 31 31655 92 92 55 73.5 41.5 4215.5 41.5
1986 9 1 31656 93 89 47 68 36 4251.5 36
1986 9 2 31657 94 85 46 65.5 33.5 4285 33.5
1986 9 3 31658 95 87 45 66 34 4319 34
1986 9 4 31659 96 95 45 70 38 4357 38
1986 9 5 31660 97 97 45 71 39 4396 39
1986 9 6 31661 98 98 48 73 41 4437 41
1986 9 7 31662 99 98 53 75.5 43.5 4480.5 43.5
1986 9 8 31663 100 92 62 77 45 4525.5 45
1986 9 9 31664 101 82 64 73 41 4566.5 41
1986 9 10 31665 102 77 48 62.5 30.5 4597 30.5
1986 9 11 31666 103 84 38 61 29 4626 29
1986 9 12 31667 104 86 45 65.5 33.5 4659.5 33.5
1986 9 13 31668 105 83 52 67.5 35.5 4695 35.5
1986 9 14 31669 106 87 42 64.5 32.5 4727.5 32.5
1986 9 15 31670 107 89 56 72.5 40.5 4768 40.5
1986 9 16 31671 108 85 64 74.5 42.5 4810.5 42.5
1986 9 17 31672 109 83 43 63 31 4841.5 31
1986 9 18 31673 110 84 52 68 36 4877.5 36
1986 9 19 31674 111 84 52 68 36 4913.5 36
1986 9 20 31675 112 84 54 69 37 4950.5 37
1986 9 21 31676 113 84 54 69 37 4987.5 37
1986 9 22 31677 114 80 42 61 29 5016.5 29
1986 9 23 31678 115 72 57 64.5 32.5 5049 32.5
1986 9 24 31679 116 58 53 55.5 23.5 5072.5 23.5
1986 9 25 31680 117 58 53 55.5 23.5 5096 23.5
1986 9 26 31681 118 67 41 54 22 5118 22
1986 9 27 31682 119 62 51 56.5 24.5 5142.5 24.5
1986 9 28 31683 120 58 40 49 17 5159.5 17
1986 9 29 31684 121 69 40 54.5 22.5 5182 22.5
1986 9 30 31685 122 74 37 55.5 23.5 5205.5 23.5
1986 10 1 31686 123 74 39 56.5 24.5 5230 24.5
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1986 10 2 31687 124 62 49 55.5 23.5 5253.5 23.5
1986 10 3 31688 125 60 40 50 18 5271.5 18
1986 10 4 31689 126 65 32 48.5 16.5 5288 16.5
1986 10 5 31690 127 69 32 50.5 18.5 5306.5 18.5
1986 10 6 31691 128 73 32 52.5 20.5 5327 20.5
1986 10 7 31692 129 74 35 54.5 22.5 5349.5 22.5
1986 10 8 31693 130 75 37 56 24 5373.5 24
1986 10 9 31694 131 81 38 59.5 27.5 5401 27.5
1986 10 10 31695 132 77 42 59.5 27.5 5428.5 27.5
1986 10 11 31696 133 53 36 44.5 12.5 5441 12.5
1986 10 12 31697 134 51 34 42.5 10.5 5451.5 10.5
1986 10 13 31698 135 58 27 42.5 10.5 5462 10.5
1986 10 14 31699 136 62 30 46 14 5476 14
1986 10 15 31700 137 65 30 47.5 15.5 5491.5 15.5
1986 10 16 31701 138 70 34 52 20 5511.5 20
1986 10 17 31702 139 70 34 52 20 5531.5 20
1986 10 18 31703 140 73 47 60 28 5559.5 28
1986 10 19 31704 141 71 48 59.5 27.5 5587 27.5
1986 10 20 31705 142 65 36 50.5 18.5 5605.5 18.5
1986 10 21 31706 143 64 34 49 17 5622.5 17
1986 10 22 31707 144 67 34 50.5 18.5 5641 18.5
1986 10 23 31708 145 66 32 49 17 5658 17
1986 10 24 31709 146 70 32 51 19 5677 19
1986 10 25 31710 147 71 30 50.5 18.5 5695.5 18.5
1986 10 26 31711 148 73 30 51.5 19.5 5715 19.5
1986 10 27 31712 149 70 32 51 19 5734 19
1986 10 28 31713 150 73 30 51.5 19.5 5753.5 19.5
1986 10 29 31714 151 70 39 54.5 22.5 5776 22.5
1986 10 30 31715 152 75 35 55 23 5799 23
1986 10 31 31716 153 57 42 49.5 17.5 5816.5 17.5
1986 11 1 31717 154 45 35 40 8 5824.5 8
1986 11 2 31718 155 57 38 47.5 15.5 5840 15.5
1986 11 3 31719 156 60 32 46 14 5854 14
1986 11 4 31720 157 63 28 45.5 13.5 5867.5 13.5
1986 11 5 31721 158 63 28 45.5 13.5 5881 13.5
1986 11 6 31722 159 50 30 40 8 5889 8
1986 11 7 31723 160 52 30 41 9 5898 9
1986 11 8 31724 161 43 27 35 3 5901 3
1986 11 9 31725 162 51 19 35 3 5904 3
1986 11 10 31726 163 53 18 35.5 3.5 5907.5 3.5
1986 11 11 31727 164 51 18 34.5 2.5 5910 2.5
1986 11 12 31728 165 59 20 39.5 7.5 5917.5 7.5
1986 11 13 31729 166 55 20 37.5 5.5 5923 5.5
1986 11 14 31730 167 57 21 39 7 5930 7
1986 11 15 31731 168 66 23 44.5 12.5 5942.5 12.5
1986 11 16 31732 169 68 25 46.5 14.5 5957 14.5
1986 11 17 31733 170 72 31 51.5 19.5 5976.5 19.5
1986 11 18 31734 171 50 32 41 9 5985.5 9
1986 11 19 31735 172 63 36 49.5 17.5 6003 17.5
1986 11 20 31736 173 59 29 44 12 6015 12
1986 11 21 31737 174 56 25 40.5 8.5 6023.5 8.5
1986 11 22 31738 175 52 35 43.5 11.5 6035 11.5
1986 11 23 31739 176 50 22 36 4 6039 4
1986 11 24 31740 177 55 22 38.5 6.5 6045.5 6.5
1986 11 25 31741 178 50 19 34.5 2.5 6048 2.5
1986 11 26 31742 179 57 25 41 9 6057 9
1986 11 27 31743 180 53 18 35.5 3.5 6060.5 3.5
1986 11 28 31744 181 53 30 41.5 9.5 6070 9.5
1986 11 29 31745 182 55 30 42.5 10.5 6080.5 10.5
1986 11 30 31746 183 54 32 43 11 6091.5 11
1986 12 1 31747 184 50 18 34 2 6093.5 2
1986 12 2 31748 185 50 15 32.5 0.5 6094 0.5
1986 12 3 31749 186 52 18 35 3 6097 3
1986 12 4 31750 187 49 17 33 1 6098 1
1986 12 5 31751 188 50 30 40 8 6106 8
1986 12 6 31752 189 42 38 40 8 6114 8
1986 12 7 31753 190 47 32 39.5 7.5 6121.5 7.5
1986 12 8 31754 191 48 24 36 4 6125.5 4
1986 12 9 31755 192 40 24 32 0 6125.5 0
1986 12 10 31756 193 37 13 25 -7 6118.5 -7
1986 12 11 31757 194 40 10 25 -7 6111.5 -7
1986 12 12 31758 195 40 11 25.5 -6.5 6105 -6.5
1986 12 13 31759 196 40 11 25.5 -6.5 6098.5 -6.5
1986 12 14 31760 197 45 18 31.5 -0.5 6098 -0.5
1986 12 15 31761 198 42 20 31 -1 6097 -1
1986 12 16 31762 199 50 18 34 2 6099 2
1986 12 17 31763 200 45 18 31.5 -0.5 6098.5 -0.5
1986 12 18 31764 201 45 22 33.5 1.5 6100 1.5
1986 12 19 31765 202 45 28 36.5 4.5 6104.5 4.5
1986 12 20 31766 203 47 25 36 4 6108.5 4
1986 12 21 31767 204 50 17 33.5 1.5 6110 1.5
1986 12 22 31768 205 46 15 30.5 -1.5 6108.5 -1.5
1986 12 23 31769 206 40 15 27.5 -4.5 6104 -4.5
1986 12 24 31770 207 50 13 31.5 -0.5 6103.5 -0.5
1986 12 25 31771 208 45 10 27.5 -4.5 6099 -4.5
1986 12 26 31772 209 41 10 25.5 -6.5 6092.5 -6.5
1986 12 27 31773 210 49 15 32 0 6092.5 0
1986 12 28 31774 211 51 12 31.5 -0.5 6092 -0.5
1986 12 29 31775 212 49 9 29 -3 6089 -3
1986 12 30 31776 213 45 11 28 -4 6085 -4
1986 12 31 31777 214 42 9 25.5 -6.5 6078.5 -6.5
1987 1 1 31778 215 45 15 30 -2 6076.5 -2
1987 1 2 31779 216 51 20 35.5 3.5 6080 3.5
1987 1 3 31780 217 41 16 28.5 -3.5 6076.5 -3.5
1987 1 4 31781 218 47 16 31.5 -0.5 6076 -0.5
1987 1 5 31782 219 44 28 36 4 6080 4
1987 1 6 31783 220 47 22 34.5 2.5 6082.5 2.5
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1987 1 7 31784 221 35 18 26.5 -5.5 6077 -5.5
1987 1 8 31785 222 42 1 21.5 -10.5 6066.5 -10.5
1987 1 9 31786 223 42 9 25.5 -6.5 6060 -6.5
1987 1 10 31787 224 41 -4 18.5 -13.5 6046.5 -13.5
1987 1 11 31788 225 47 7 27 -5 6041.5 -5
1987 1 12 31789 226 46 8 27 -5 6036.5 -5
1987 1 13 31790 227 43 8 25.5 -6.5 6030 -6.5
1987 1 14 31791 228 44 10 27 -5 6025 -5
1987 1 15 31792 229 26 3 14.5 -17.5 6007.5 -17.5
1987 1 16 31793 230 32 7 19.5 -12.5 5995 -12.5
1987 1 17 31794 231 16 -16 0 -32 5963 -32
1987 1 18 31795 232 21 -21 0 -32 5931 -32
1987 1 19 31796 233 26 -6 10 -22 5909 -22
1987 1 20 31797 234 20 -18 1 -31 5878 -31
1987 1 21 31798 235 25 -18 3.5 -28.5 5849.5 -28.5
1987 1 22 31799 236 25 -18 3.5 -28.5 5821 -28.5
1987 1 23 31800 237 27 -5 11 -21 5800 -21
1987 1 24 31801 238 35 -6 14.5 -17.5 5782.5 -17.5
1987 1 25 31802 239 37 -2 17.5 -14.5 5768 -14.5
1987 1 26 31803 240 40 16 28 -4 5764 -4
1987 1 27 31804 241 54 2 28 -4 5760 -4
1987 1 28 31805 242 53 18 35.5 3.5 5763.5 3.5
1987 1 29 31806 243 40 21 30.5 -1.5 5762 -1.5
1987 1 30 31807 244 40 20 30 -2 5760 -2
1987 1 31 31808 245 50 25 37.5 5.5 5765.5 5.5
1987 2 1 31809 246 52 22 37 5 5770.5 5
1987 2 2 31810 247 43 24 33.5 1.5 5772 1.5
1987 2 3 31811 248 40 28 34 2 5774 2
1987 2 4 31812 249 55 32 43.5 11.5 5785.5 11.5
1987 2 5 31813 250 55 24 39.5 7.5 5793 7.5
1987 2 6 31814 251 55 24 39.5 7.5 5800.5 7.5
1987 2 7 31815 252 54 23 38.5 6.5 5807 6.5
1987 2 8 31816 253 50 24 37 5 5812 5
1987 2 9 31817 254 53 24 38.5 6.5 5818.5 6.5
1987 2 10 31818 255 45 27 36 4 5822.5 4
1987 2 11 31819 256 50 31 40.5 8.5 5831 8.5
1987 2 12 31820 257 54 30 42 10 5841 10
1987 2 13 31821 258 52 30 41 9 5850 9
1987 2 14 31822 259 50 37 43.5 11.5 5861.5 11.5
1987 2 15 31823 260 47 22 34.5 2.5 5864 2.5
1987 2 16 31824 261 47 33 40 8 5872 8
1987 2 17 31825 262 50 30 40 8 5880 8
1987 2 18 31826 263 48 22 35 3 5883 3
1987 2 19 31827 264 46 20 33 1 5884 1
1987 2 20 31828 265 50 28 39 7 5891 7
1987 2 21 31829 266 51 18 34.5 2.5 5893.5 2.5
1987 2 22 31830 267 55 17 36 4 5897.5 4
1987 2 23 31831 268 50 35 42.5 10.5 5908 10.5
1987 2 24 31832 269 42 29 35.5 3.5 5911.5 3.5
1987 2 25 31833 270 42 22 32 0 5911.5 0
1987 2 26 31834 271 42 28 35 3 5914.5 3
1987 2 27 31835 272 45 23 34 2 5916.5 2
1987 2 28 31836 273 50 14 32 0 5916.5 0
1987 3 1 31837 274 54 15 34.5 2.5 5919 2.5
1987 3 2 31838 275 57 18 37.5 5.5 5924.5 5.5
1987 3 3 31839 276 62 18 40 8 5932.5 8
1987 3 4 31840 277 66 20 43 11 5943.5 11
1987 3 5 31841 278 67 22 44.5 12.5 5956 12.5
1987 3 6 31842 279 65 30 47.5 15.5 5971.5 15.5
1987 3 7 31843 280 67 25 46 14 5985.5 14
1987 3 8 31844 281 67 32 49.5 17.5 6003 17.5
1987 3 9 31845 282 65 37 51 19 6022 19
1987 3 10 31846 283 63 25 44 12 6034 12
1987 3 11 31847 284 66 30 48 16 6050 16
1987 3 12 31848 285 68 25 46.5 14.5 6064.5 14.5
1987 3 13 31849 286 71 29 50 18 6082.5 18
1987 3 14 31850 287 62 24 43 11 6093.5 11
1987 3 15 31851 288 50 38 44 12 6105.5 12
1987 3 16 31852 289 49 32 40.5 8.5 6114 8.5
1987 3 17 31853 290 58 32 45 13 6127 13
1987 3 18 31854 291 67 28 47.5 15.5 6142.5 15.5
1987 3 19 31855 292 52 32 42 10 6152.5 10
1987 3 20 31856 293 48 32 40 8 6160.5 8
1987 3 21 31857 294 51 28 39.5 7.5 6168 7.5
1987 3 22 31858 295 43 27 35 3 6171 3
1987 3 23 31859 296 55 22 38.5 6.5 6177.5 6.5
1987 3 24 31860 297 50 28 39 7 6184.5 7
1987 3 25 31861 298 53 25 39 7 6191.5 7
1987 3 26 31862 299 62 18 40 8 6199.5 8
1987 3 27 31863 300 49 29 39 7 6206.5 7
1987 3 28 31864 301 52 18 35 3 6209.5 3
1987 3 29 31865 302 45 25 35 3 6212.5 3
1987 3 30 31866 303 57 13 35 3 6215.5 3
1987 3 31 31867 304 67 18 42.5 10.5 6226 10.5
1987 4 1 31868 305 74 22 48 16 6242 16
1987 4 2 31869 306 63 29 46 14 6256 14
1987 4 3 31870 307 69 20 44.5 12.5 6268.5 12.5
1987 4 4 31871 308 58 42 50 18 6286.5 18
1987 4 5 31872 309 65 37 51 19 6305.5 19
1987 4 6 31873 310 65 37 51 19 6324.5 19
1987 4 7 31874 311 70 40 55 23 6347.5 23
1987 4 8 31875 312 75 31 53 21 6368.5 21
1987 4 9 31876 313 74 44 59 27 6395.5 27
1987 4 10 31877 314 75 35 55 23 6418.5 23
1987 4 11 31878 315 67 45 56 24 6442.5 24
1987 4 12 31879 316 57 40 48.5 16.5 6459 16.5
1987 4 13 31880 317 65 24 44.5 12.5 6471.5 12.5
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1987 4 14 31881 318 75 25 50 18 6489.5 18
1987 4 15 31882 319 85 35 60 28 6517.5 28
1987 4 16 31883 320 87 35 61 29 6546.5 29
1987 4 17 31884 321 92 35 63.5 31.5 6578 31.5
1987 4 18 31885 322 85 38 61.5 29.5 6607.5 29.5
1987 4 19 31886 323 67 40 53.5 21.5 6629 21.5
1987 4 20 31887 324 64 37 50.5 18.5 6647.5 18.5
1987 4 21 31888 325 70 30 50 18 6665.5 18
1987 4 22 31889 326 81 29 55 23 6688.5 23
1987 4 23 31890 327 87 32 59.5 27.5 6716 27.5
1987 4 24 31891 328 91 38 64.5 32.5 6748.5 32.5
1987 4 25 31892 329 91 44 67.5 35.5 6784 35.5
1987 4 26 31893 330 87 47 67 35 6819 35
1987 4 27 31894 331 84 45 64.5 32.5 6851.5 32.5
1987 4 28 31895 332 89 50 69.5 37.5 6889 37.5
1987 4 29 31896 333 90 40 65 33 6922 33
1987 4 30 31897 334 87 53 70 38 6960 38
1987 5 1 31898 335 81 50 65.5 33.5 6993.5 33.5
1987 5 2 31899 336 68 46 57 25 7018.5 25
1987 5 3 31900 337 73 35 54 22 7040.5 22
1987 5 4 31901 338 78 36 57 25 7065.5 25
1987 5 5 31902 339 85 39 62 30 7095.5 30
1987 5 6 31903 340 87 50 68.5 36.5 7132 36.5
1987 5 7 31904 341 90 45 67.5 35.5 7167.5 35.5
1987 5 8 31905 342 91 47 69 37 7204.5 37
1987 5 9 31906 343 90 42 66 34 7238.5 34
1987 5 10 31907 344 92 47 69.5 37.5 7276 37.5
1987 5 11 31908 345 95 50 72.5 40.5 7316.5 40.5
1987 5 12 31909 346 91 56 73.5 41.5 7358 41.5
1987 5 13 31910 347 92 50 71 39 7397 39
1987 5 14 31911 348 95 50 72.5 40.5 7437.5 40.5
1987 5 15 31912 349 85 55 70 38 7475.5 38
1987 5 16 31913 350 85 54 69.5 37.5 7513 37.5
1987 5 17 31914 351 83 55 69 37 7550 37
1987 5 18 31915 352 87 50 68.5 36.5 7586.5 36.5
1987 5 19 31916 353 85 52 68.5 36.5 7623 36.5
1987 5 20 31917 354 77 52 64.5 32.5 7655.5 32.5
1987 5 21 31918 355 75 50 62.5 30.5 7686 30.5
1987 5 22 31919 356 81 44 62.5 30.5 7716.5 30.5
1987 5 23 31920 357 84 52 68 36 7752.5 36
1987 5 24 31921 358 85 55 70 38 7790.5 38
1987 5 25 31922 359 69 47 58 26 7816.5 26
1987 5 26 31923 360 63 42 52.5 20.5 7837 20.5
1987 5 27 31924 361 70 47 58.5 26.5 7863.5 26.5
1987 5 28 31925 362 74 42 58 26 7889.5 26
1987 5 29 31926 363 80 42 61 29 7918.5 29 1987
1987 5 30 31927 364 81 40 60.5 28.5 7947 28.5 Avg (n ) % values
1987 5 31 31928 365 92 44 68 36 7983 36 53.9 365 100.0
1987 6 1 31929 1 87 59 73 41 41 41
1987 6 2 31930 2 92 42 67 35 76 35
1987 6 3 31931 3 90 45 67.5 35.5 111.5 35.5
1987 6 4 31932 4 98 42 70 38 149.5 38
1987 6 5 31933 5 99 65 82 50 199.5 50
1987 6 6 31934 6 97 57 77 45 244.5 45
1987 6 7 31935 7 93 64 78.5 46.5 291 46.5
1987 6 8 31936 8 94 57 75.5 43.5 334.5 43.5
1987 6 9 31937 9 94 55 74.5 42.5 377 42.5
1987 6 10 31938 10 95 52 73.5 41.5 418.5 41.5
1987 6 11 31939 11 100 53 76.5 44.5 463 44.5
1987 6 12 31940 12 100 59 79.5 47.5 510.5 47.5
1987 6 13 31941 13 103 57 80 48 558.5 48
1987 6 14 31942 14 106 53 79.5 47.5 606 47.5
1987 6 15 31943 15 103 68 85.5 53.5 659.5 53.5
1987 6 16 31944 16 96 57 76.5 44.5 704 44.5
1987 6 17 31945 17 99 47 73 41 745 41
1987 6 18 31946 18 97 63 80 48 793 48
1987 6 19 31947 19 99 53 76 44 837 44
1987 6 20 31948 20 100 55 77.5 45.5 882.5 45.5
1987 6 21 31949 21 103 52 77.5 45.5 928 45.5
1987 6 22 31950 22 95 60 77.5 45.5 973.5 45.5
1987 6 23 31951 23 98 49 73.5 41.5 1015 41.5
1987 6 24 31952 24 101 53 77 45 1060 45
1987 6 25 31953 25 102 55 78.5 46.5 1106.5 46.5
1987 6 26 31954 26 103 58 80.5 48.5 1155 48.5
1987 6 27 31955 27 103 63 83 51 1206 51
1987 6 28 31956 28 99 65 82 50 1256 50
1987 6 29 31957 29 85 60 72.5 40.5 1296.5 40.5
1987 6 30 31958 30 97 52 74.5 42.5 1339 42.5
1987 7 1 31959 31 102 58 80 48 1387 48
1987 7 2 31960 32 102 50 76 44 1431 44
1987 7 3 31961 33 104 52 78 46 1477 46
1987 7 4 31962 34 102 55 78.5 46.5 1523.5 46.5
1987 7 5 31963 35 102 50 76 44 1567.5 44
1987 7 6 31964 36 103 50 76.5 44.5 1612 44.5
1987 7 7 31965 37 102 55 78.5 46.5 1658.5 46.5
1987 7 8 31966 38 102 55 78.5 46.5 1705 46.5
1987 7 9 31967 39 105 60 82.5 50.5 1755.5 50.5
1987 7 10 31968 40 102 60 81 49 1804.5 49
1987 7 11 31969 41 90 60 75 43 1847.5 43
1987 7 12 31970 42 87 57 72 40 1887.5 40
1987 7 13 31971 43 96 55 75.5 43.5 1931 43.5
1987 7 14 31972 44 98 51 74.5 42.5 1973.5 42.5
1987 7 15 31973 45 105 51 78 46 2019.5 46
1987 7 16 31974 46 100 60 80 48 2067.5 48
1987 7 17 31975 47 91 63 77 45 2112.5 45
1987 7 18 31976 48 90 60 75 43 2155.5 43
1987 7 19 31977 49 94 53 73.5 41.5 2197 41.5
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1987 7 20 31978 50 78 47 62.5 30.5 2227.5 30.5
1987 7 21 31979 51 95 57 76 44 2271.5 44
1987 7 22 31980 52 98 63 80.5 48.5 2320 48.5
1987 7 23 31981 53 102 53 77.5 45.5 2365.5 45.5
1987 7 24 31982 54 106 48 77 45 2410.5 45
1987 7 25 31983 55 98 74 86 54 2464.5 54
1987 7 26 31984 56 97 65 81 49 2513.5 49
1987 7 27 31985 57 98 59 78.5 46.5 2560 46.5
1987 7 28 31986 58 92 68 80 48 2608 48
1987 7 29 31987 59 93 65 79 47 2655 47
1987 7 30 31988 60 83 60 71.5 39.5 2694.5 39.5
1987 7 31 31989 61 91 59 75 43 2737.5 43
1987 8 1 31990 62 100 62 81 49 2786.5 49
1987 8 2 31991 63 100 56 78 46 2832.5 46
1987 8 3 31992 64 103 68 85.5 53.5 2886 53.5
1987 8 4 31993 65 103 60 81.5 49.5 2935.5 49.5
1987 8 5 31994 66 104 68 86 54 2989.5 54
1987 8 6 31995 67 104 70 87 55 3044.5 55
1987 8 7 31996 68 92 62 77 45 3089.5 45
1987 8 8 31997 69 95 55 75 43 3132.5 43
1987 8 9 31998 70 93 58 75.5 43.5 3176 43.5
1987 8 10 31999 71 100 52 76 44 3220 44
1987 8 11 32000 72 99 63 81 49 3269 49
1987 8 12 32001 73 98 63 80.5 48.5 3317.5 48.5
1987 8 13 32002 74 93 64 78.5 46.5 3364 46.5
1987 8 14 32003 75 96 48 72 40 3404 40
1987 8 15 32004 76 93 68 80.5 48.5 3452.5 48.5
1987 8 16 32005 77 97 45 71 39 3491.5 39
1987 8 17 32006 78 100 47 73.5 41.5 3533 41.5
1987 8 18 32007 79 101 50 75.5 43.5 3576.5 43.5
1987 8 19 32008 80 104 48 76 44 3620.5 44
1987 8 20 32009 81 87 60 73.5 41.5 3662 41.5
1987 8 21 32010 82 91 54 72.5 40.5 3702.5 40.5
1987 8 22 32011 83 94 61 77.5 45.5 3748 45.5
1987 8 23 32012 84 89 63 76 44 3792 44
1987 8 24 32013 85 85 62 73.5 41.5 3833.5 41.5
1987 8 25 32014 86 85 52 68.5 36.5 3870 36.5
1987 8 26 32015 87 84 40 62 30 3900 30
1987 8 27 32016 88 90 45 67.5 35.5 3935.5 35.5
1987 8 28 32017 89 94 45 69.5 37.5 3973 37.5
1987 8 29 32018 90 95 49 72 40 4013 40
1987 8 30 32019 91 98 49 73.5 41.5 4054.5 41.5
1987 8 31 32020 92 98 49 73.5 41.5 4096 41.5
1987 9 1 32021 93 98 49 73.5 41.5 4137.5 41.5
1987 9 2 32022 94 100 52 76 44 4181.5 44
1987 9 3 32023 95 93 68 80.5 48.5 4230 48.5
1987 9 4 32024 96 87 53 70 38 4268 38
1987 9 5 32025 97 87 52 69.5 37.5 4305.5 37.5
1987 9 6 32026 98 85 52 68.5 36.5 4342 36.5
1987 9 7 32027 99 89 52 70.5 38.5 4380.5 38.5
1987 9 8 32028 100 90 45 67.5 35.5 4416 35.5
1987 9 9 32029 101 93 48 70.5 38.5 4454.5 38.5
1987 9 10 32030 102 94 43 68.5 36.5 4491 36.5
1987 9 11 32031 103 93 43 68 36 4527 36
1987 9 12 32032 104 94 43 68.5 36.5 4563.5 36.5
1987 9 13 32033 105 74 53 63.5 31.5 4595 31.5
1987 9 14 32034 106 78 40 59 27 4622 27
1987 9 15 32035 107 87 40 63.5 31.5 4653.5 31.5
1987 9 16 32036 108 90 44 67 35 4688.5 35
1987 9 17 32037 109 89 47 68 36 4724.5 36
1987 9 18 32038 110 85 38 61.5 29.5 4754 29.5
1987 9 19 32039 111 88 38 63 31 4785 31
1987 9 20 32040 112 90 42 66 34 4819 34
1987 9 21 32041 113 85 38 61.5 29.5 4848.5 29.5
1987 9 22 32042 114 90 35 62.5 30.5 4879 30.5
1987 9 23 32043 115 92 39 65.5 33.5 4912.5 33.5
1987 9 24 32044 116 90 45 67.5 35.5 4948 35.5
1987 9 25 32045 117 92 51 71.5 39.5 4987.5 39.5
1987 9 26 32046 118 91 45 68 36 5023.5 36
1987 9 27 32047 119 85 50 67.5 35.5 5059 35.5
1987 9 28 32048 120 84 38 61 29 5088 29
1987 9 29 32049 121 83 32 57.5 25.5 5113.5 25.5
1987 9 30 32050 122 85 32 58.5 26.5 5140 26.5
1987 10 1 32051 123 86 32 59 27 5167 27
1987 10 2 32052 124 88 32 60 28 5195 28
1987 10 3 32053 125 89 34 61.5 29.5 5224.5 29.5
1987 10 4 32054 126 91 34 62.5 30.5 5255 30.5
1987 10 5 32055 127 89 35 62 30 5285 30
1987 10 6 32056 128 88 38 63 31 5316 31
1987 10 7 32057 129 90 36 63 31 5347 31
1987 10 8 32058 130 88 38 63 31 5378 31
1987 10 9 32059 131 90 34 62 30 5408 30
1987 10 10 32060 132 87 40 63.5 31.5 5439.5 31.5
1987 10 11 32061 133 83 40 61.5 29.5 5469 29.5
1987 10 12 32062 134 77 48 62.5 30.5 5499.5 30.5
1987 10 13 32063 135 70 52 61 29 5528.5 29
1987 10 14 32064 136 65 44 54.5 22.5 5551 22.5
1987 10 15 32065 137 70 38 54 22 5573 22
1987 10 16 32066 138 69 35 52 20 5593 20
1987 10 17 32067 139 70 32 51 19 5612 19
1987 10 18 32068 140 75 32 53.5 21.5 5633.5 21.5
1987 10 19 32069 141 72 32 52 20 5653.5 20
1987 10 20 32070 142 71 30 50.5 18.5 5672 18.5
1987 10 21 32071 143 68 28 48 16 5688 16
1987 10 22 32072 144 72 32 52 20 5708 20
1987 10 23 32073 145 72 40 56 24 5732 24
1987 10 24 32074 146 58 40 49 17 5749 17
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1987 10 25 32075 147 66 41 53.5 21.5 5770.5 21.5
1987 10 26 32076 148 70 32 51 19 5789.5 19
1987 10 27 32077 149 71 32 51.5 19.5 5809 19.5
1987 10 28 32078 150 65 38 51.5 19.5 5828.5 19.5
1987 10 29 32079 151 60 35 47.5 15.5 5844 15.5
1987 10 30 32080 152 66 42 54 22 5866 22
1987 10 31 32081 153 68 35 51.5 19.5 5885.5 19.5
1987 11 1 32082 154 58 48 53 21 5906.5 21
1987 11 2 32083 155 64 38 51 19 5925.5 19
1987 11 3 32084 156 63 42 52.5 20.5 5946 20.5
1987 11 4 32085 157 65 36 50.5 18.5 5964.5 18.5
1987 11 5 32086 158 58 33 45.5 13.5 5978 13.5
1987 11 6 32087 159 60 40 50 18 5996 18
1987 11 7 32088 160 64 33 48.5 16.5 6012.5 16.5
1987 11 8 32089 161 61 31 46 14 6026.5 14
1987 11 9 32090 162 62 27 44.5 12.5 6039 12.5
1987 11 10 32091 163 67 27 47 15 6054 15
1987 11 11 32092 164 59 26 42.5 10.5 6064.5 10.5
1987 11 12 32093 165 59 24 41.5 9.5 6074 9.5
1987 11 13 32094 166 60 24 42 10 6084 10
1987 11 14 32095 167 59 36 47.5 15.5 6099.5 15.5
1987 11 15 32096 168 49 25 37 5 6104.5 5
1987 11 16 32097 169 50 20 35 3 6107.5 3
1987 11 17 32098 170 50 20 35 3 6110.5 3
1987 11 18 32099 171 45 14 29.5 -2.5 6108 -2.5
1987 11 19 32100 172 47 14 30.5 -1.5 6106.5 -1.5
1987 11 20 32101 173 49 13 31 -1 6105.5 -1
1987 11 21 32102 174 45 17 31 -1 6104.5 -1
1987 11 22 32103 175 52 21 36.5 4.5 6109 4.5
1987 11 23 32104 176 51 17 34 2 6111 2
1987 11 24 32105 177 50 16 33 1 6112 1
1987 11 25 32106 178 41 18 29.5 -2.5 6109.5 -2.5
1987 11 26 32107 179 48 18 33 1 6110.5 1
1987 11 27 32108 180 46 14 30 -2 6108.5 -2
1987 11 28 32109 181 43 13 28 -4 6104.5 -4
1987 11 29 32110 182 49 19 34 2 6106.5 2
1987 11 30 32111 183 50 12 31 -1 6105.5 -1
1987 12 1 32112 184 47 13 30 -2 6103.5 -2
1987 12 2 32113 185 47 17 32 0 6103.5 0
1987 12 3 32114 186 52 18 35 3 6106.5 3
1987 12 4 32115 187 53 19 36 4 6110.5 4
1987 12 5 32116 188 51 27 39 7 6117.5 7
1987 12 6 32117 189 52 28 40 8 6125.5 8
1987 12 7 32118 190 55 25 40 8 6133.5 8
1987 12 8 32119 191 47 18 32.5 0.5 6134 0.5
1987 12 9 32120 192 47 15 31 -1 6133 -1
1987 12 10 32121 193 50 18 34 2 6135 2
1987 12 11 32122 194 52 17 34.5 2.5 6137.5 2.5
1987 12 12 32123 195 38 14 26 -6 6131.5 -6
1987 12 13 32124 196 28 19 23.5 -8.5 6123 -8.5
1987 12 14 32125 197 35 17 26 -6 6117 -6
1987 12 15 32126 198 37 5 21 -11 6106 -11
1987 12 16 32127 199 34 15 24.5 -7.5 6098.5 -7.5
1987 12 17 32128 200 41 20 30.5 -1.5 6097 -1.5
1987 12 18 32129 201 46 28 37 5 6102 5
1987 12 19 32130 202 38 22 30 -2 6100 -2
1987 12 20 32131 203 40 15 27.5 -4.5 6095.5 -4.5
1987 12 21 32132 204 43 16 29.5 -2.5 6093 -2.5
1987 12 22 32133 205 42 22 32 0 6093 0
1987 12 23 32134 206 35 22 28.5 -3.5 6089.5 -3.5
1987 12 24 32135 207 31 12 21.5 -10.5 6079 -10.5
1987 12 25 32136 208 34 9 21.5 -10.5 6068.5 -10.5
1987 12 26 32137 209 34 8 21 -11 6057.5 -11
1987 12 27 32138 210 42 9 25.5 -6.5 6051 -6.5
1987 12 28 32139 211 39 5 22 -10 6041 -10
1987 12 29 32140 212 38 9 23.5 -8.5 6032.5 -8.5
1987 12 30 32141 213 42 9 25.5 -6.5 6026 -6.5
1987 12 31 32142 214 40 2 21 -11 6015 -11
1988 1 1 32143 215 36 -2 17 -15 6000 -15
1988 1 2 32144 216 27 -3 12 -20 5980 -20
1988 1 3 32145 217 30 3 16.5 -15.5 5964.5 -15.5
1988 1 4 32146 218 27 18 22.5 -9.5 5955 -9.5
1988 1 5 32147 219 30 17 23.5 -8.5 5946.5 -8.5
1988 1 6 32148 220 38 15 26.5 -5.5 5941 -5.5
1988 1 7 32149 221 32 3 17.5 -14.5 5926.5 -14.5
1988 1 8 32150 222 37 10 23.5 -8.5 5918 -8.5
1988 1 9 32151 223 28 8 18 -14 5904 -14
1988 1 10 32152 224 26 18 22 -10 5894 -10
1988 1 11 32153 225 45 18 31.5 -0.5 5893.5 -0.5
1988 1 12 32154 226 43 10 26.5 -5.5 5888 -5.5
1988 1 13 32155 227 34 0 17 -15 5873 -15
1988 1 14 32156 228 33 0 16.5 -15.5 5857.5 -15.5
1988 1 15 32157 229 25 8 16.5 -15.5 5842 -15.5
1988 1 16 32158 230 41 8 24.5 -7.5 5834.5 -7.5
1988 1 17 32159 231 33 10 21.5 -10.5 5824 -10.5
1988 1 18 32160 232 41 25 33 1 5825 1
1988 1 19 32161 233 33 -9 12 -20 5805 -20
1988 1 20 32162 234 36 -20 8 -24 5781 -24
1988 1 21 32163 235 30 -5 12.5 -19.5 5761.5 -19.5
1988 1 22 32164 236 32 -12 10 -22 5739.5 -22
1988 1 23 32165 237 35 -5 15 -17 5722.5 -17
1988 1 24 32166 238 39 -11 14 -18 5704.5 -18
1988 1 25 32167 239 35 -9 13 -19 5685.5 -19
1988 1 26 32168 240 37 2 19.5 -12.5 5673 -12.5
1988 1 27 32169 241 37 -2 17.5 -14.5 5658.5 -14.5
1988 1 28 32170 242 37 0 18.5 -13.5 5645 -13.5
1988 1 29 32171 243 45 11 28 -4 5641 -4
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1988 1 30 32172 244 46 3 24.5 -7.5 5633.5 -7.5
1988 1 31 32173 245 40 12 26 -6 5627.5 -6
1988 2 1 32174 246 47 10 28.5 -3.5 5624 -3.5
1988 2 2 32175 247 40 18 29 -3 5621 -3
1988 2 3 32176 248 47 10 28.5 -3.5 5617.5 -3.5
1988 2 4 32177 249 44 -1 21.5 -10.5 5607 -10.5
1988 2 5 32178 250 45 -1 22 -10 5597 -10
1988 2 6 32179 251 43 -1 21 -11 5586 -11
1988 2 7 32180 252 44 2 23 -9 5577 -9
1988 2 8 32181 253 45 5 25 -7 5570 -7
1988 2 9 32182 254 47 10 28.5 -3.5 5566.5 -3.5
1988 2 10 32183 255 55 12 33.5 1.5 5568 1.5
1988 2 11 32184 256 51 15 33 1 5569 1
1988 2 12 32185 257 50 17 33.5 1.5 5570.5 1.5
1988 2 13 32186 258 51 17 34 2 5572.5 2
1988 2 14 32187 259 48 16 32 0 5572.5 0
1988 2 15 32188 260 47 19 33 1 5573.5 1
1988 2 16 32189 261 46 18 32 0 5573.5 0
1988 2 17 32190 262 45 14 29.5 -2.5 5571 -2.5
1988 2 18 32191 263 40 19 29.5 -2.5 5568.5 -2.5
1988 2 19 32192 264 50 18 34 2 5570.5 2
1988 2 20 32193 265 55 18 36.5 4.5 5575 4.5
1988 2 21 32194 266 57 18 37.5 5.5 5580.5 5.5
1988 2 22 32195 267 62 18 40 8 5588.5 8
1988 2 23 32196 268 60 20 40 8 5596.5 8
1988 2 24 32197 269 59 21 40 8 5604.5 8
1988 2 25 32198 270 59 20 39.5 7.5 5612 7.5
1988 2 26 32199 271 63 20 41.5 9.5 5621.5 9.5
1988 2 27 32200 272 56 33 44.5 12.5 5634 12.5
1988 2 28 32201 273 60 38 49 17 5651 17
1988 2 29 32202 274 64 30 47 15 5666 15
1988 3 1 32203 275 57 32 44.5 12.5 5678.5 12.5
1988 3 2 32204 276 57 27 42 10 5688.5 10
1988 3 3 32205 277 61 28 44.5 12.5 5701 12.5
1988 3 4 32206 278 62 32 47 15 5716 15
1988 3 5 32207 279 62 24 43 11 5727 11
1988 3 6 32208 280 64 24 44 12 5739 12
1988 3 7 32209 281 55 30 42.5 10.5 5749.5 10.5
1988 3 8 32210 282 57 15 36 4 5753.5 4
1988 3 9 32211 283 67 19 43 11 5764.5 11
1988 3 10 32212 284 42 32 37 5 5769.5 5
1988 3 11 32213 285 47 30 38.5 6.5 5776 6.5
1988 3 12 32214 286 48 24 36 4 5780 4
1988 3 13 32215 287 56 15 35.5 3.5 5783.5 3.5
1988 3 14 32216 288 54 13 33.5 1.5 5785 1.5
1988 3 15 32217 289 53 18 35.5 3.5 5788.5 3.5
1988 3 16 32218 290 40 13 26.5 -5.5 5783 -5.5
1988 3 17 32219 291 48 23 35.5 3.5 5786.5 3.5
1988 3 18 32220 292 57 19 38 6 5792.5 6
1988 3 19 32221 293 63 21 42 10 5802.5 10
1988 3 20 32222 294 69 23 46 14 5816.5 14
1988 3 21 32223 295 75 25 50 18 5834.5 18
1988 3 22 32224 296 68 35 51.5 19.5 5854 19.5
1988 3 23 32225 297 79 25 52 20 5874 20
1988 3 24 32226 298 61 35 48 16 5890 16
1988 3 25 32227 299 73 24 48.5 16.5 5906.5 16.5
1988 3 26 32228 300 81 30 55.5 23.5 5930 23.5
1988 3 27 32229 301 81 38 59.5 27.5 5957.5 27.5
1988 3 28 32230 302 45 28 36.5 4.5 5962 4.5
1988 3 29 32231 303 60 13 36.5 4.5 5966.5 4.5
1988 3 30 32232 304 38 28 33 1 5967.5 1
1988 3 31 32233 305 50 32 41 9 5976.5 9
1988 4 1 32234 306 64 22 43 11 5987.5 11
1988 4 2 32235 307 72 24 48 16 6003.5 16
1988 4 3 32236 308 78 23 50.5 18.5 6022 18.5
1988 4 4 32237 309 75 43 59 27 6049 27
1988 4 5 32238 310 72 23 47.5 15.5 6064.5 15.5
1988 4 6 32239 311 77 29 53 21 6085.5 21
1988 4 7 32240 312 88 35 61.5 29.5 6115 29.5
1988 4 8 32241 313 64 45 54.5 22.5 6137.5 22.5
1988 4 9 32242 314 63 22 42.5 10.5 6148 10.5
1988 4 10 32243 315 70 24 47 15 6163 15
1988 4 11 32244 316 80 24 52 20 6183 20
1988 4 12 32245 317 87 30 58.5 26.5 6209.5 26.5
1988 4 13 32246 318 89 38 63.5 31.5 6241 31.5
1988 4 14 32247 319 69 52 60.5 28.5 6269.5 28.5
1988 4 15 32248 320 78 40 59 27 6296.5 27
1988 4 16 32249 321 58 50 54 22 6318.5 22
1988 4 17 32250 322 65 45 55 23 6341.5 23
1988 4 18 32251 323 67 45 56 24 6365.5 24
1988 4 19 32252 324 70 39 54.5 22.5 6388 22.5
1988 4 20 32253 325 73 52 62.5 30.5 6418.5 30.5
1988 4 21 32254 326 60 47 53.5 21.5 6440 21.5
1988 4 22 32255 327 63 34 48.5 16.5 6456.5 16.5
1988 4 23 32256 328 65 30 47.5 15.5 6472 15.5
1988 4 24 32257 329 68 40 54 22 6494 22
1988 4 25 32258 330 72 40 56 24 6518 24
1988 4 26 32259 331 70 34 52 20 6538 20
1988 4 27 32260 332 82 32 57 25 6563 25
1988 4 28 32261 333 81 45 63 31 6594 31
1988 4 29 32262 334 85 40 62.5 30.5 6624.5 30.5
1988 4 30 32263 335 85 45 65 33 6657.5 33
1988 5 1 32264 336 67 40 53.5 21.5 6679 21.5
1988 5 2 32265 337 67 35 51 19 6698 19
1988 5 3 32266 338 73 32 52.5 20.5 6718.5 20.5
1988 5 4 32267 339 86 40 63 31 6749.5 31
1988 5 5 32268 340 87 47 67 35 6784.5 35
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1988 5 6 32269 341 65 42 53.5 21.5 6806 21.5
1988 5 7 32270 342 71 30 50.5 18.5 6824.5 18.5
1988 5 8 32271 343 77 30 53.5 21.5 6846 21.5
1988 5 9 32272 344 82 33 57.5 25.5 6871.5 25.5
1988 5 10 32273 345 87 35 61 29 6900.5 29
1988 5 11 32274 346 87 40 63.5 31.5 6932 31.5
1988 5 12 32275 347 96 37 66.5 34.5 6966.5 34.5
1988 5 13 32276 348 95 45 70 38 7004.5 38
1988 5 14 32277 349 95 45 70 38 7042.5 38
1988 5 15 32278 350 95 42 68.5 36.5 7079 36.5
1988 5 16 32279 351 97 43 70 38 7117 38
1988 5 17 32280 352 82 58 70 38 7155 38
1988 5 18 32281 353 74 45 59.5 27.5 7182.5 27.5
1988 5 19 32282 354 75 43 59 27 7209.5 27
1988 5 20 32283 355 77 40 58.5 26.5 7236 26.5
1988 5 21 32284 356 85 40 62.5 30.5 7266.5 30.5
1988 5 22 32285 357 87 34 60.5 28.5 7295 28.5
1988 5 23 32286 358 91 45 68 36 7331 36
1988 5 24 32287 359 92 49 70.5 38.5 7369.5 38.5
1988 5 25 32288 360 95 50 72.5 40.5 7410 40.5
1988 5 26 32289 361 99 53 76 44 7454 44
1988 5 27 32290 362 96 53 74.5 42.5 7496.5 42.5
1988 5 28 32291 363 95 48 71.5 39.5 7536 39.5
1988 5 29 32292 364 86 47 66.5 34.5 7570.5 34.5 1988
1988 5 30 32293 365 58 40 49 17 7587.5 17 Avg (n ) % values
1988 5 31 32294 366 77 33 55 23 7610.5 23 52.8 366 100.0
1988 6 1 32295 1 85 35 60 28 28 28
1988 6 2 32296 2 92 42 67 35 63 35
1988 6 3 32297 3 98 50 74 42 105 42
1988 6 4 32298 4 103 55 79 47 152 47
1988 6 5 32299 5 99 62 80.5 48.5 200.5 48.5
1988 6 6 32300 6 96 62 79 47 247.5 47
1988 6 7 32301 7 95 55 75 43 290.5 43
1988 6 8 32302 8 95 52 73.5 41.5 332 41.5
1988 6 9 32303 9 100 44 72 40 372 40
1988 6 10 32304 10 100 48 74 42 414 42
1988 6 11 32305 11 96 55 75.5 43.5 457.5 43.5
1988 6 12 32306 12 95 61 78 46 503.5 46
1988 6 13 32307 13 92 50 71 39 542.5 39
1988 6 14 32308 14 97 46 71.5 39.5 582 39.5
1988 6 15 32309 15 103 50 76.5 44.5 626.5 44.5
1988 6 16 32310 16 103 52 77.5 45.5 672 45.5
1988 6 17 32311 17 96 65 80.5 48.5 720.5 48.5
1988 6 18 32312 18 94 61 77.5 45.5 766 45.5
1988 6 19 32313 19 103 67 85 53 819 53
1988 6 20 32314 20 98 63 80.5 48.5 867.5 48.5
1988 6 21 32315 21 105 55 80 48 915.5 48
1988 6 22 32316 22 110 60 85 53 968.5 53
1988 6 23 32317 23 107 60 83.5 51.5 1020 51.5
1988 6 24 32318 24 108 71 89.5 57.5 1077.5 57.5
1988 6 25 32319 25 105 68 86.5 54.5 1132 54.5
1988 6 26 32320 26 93 65 79 47 1179 47
1988 6 27 32321 27 100 64 82 50 1229 50
1988 6 28 32322 28 94 67 80.5 48.5 1277.5 48.5
1988 6 29 32323 29 100 60 80 48 1325.5 48
1988 6 30 32324 30 99 57 78 46 1371.5 46
1988 7 1 32325 31 104 54 79 47 1418.5 47
1988 7 2 32326 32 104 58 81 49 1467.5 49
1988 7 3 32327 33 102 57 79.5 47.5 1515 47.5
1988 7 4 32328 34 91 62 76.5 44.5 1559.5 44.5
1988 7 5 32329 35 102 52 77 45 1604.5 45
1988 7 6 32330 36 102 63 82.5 50.5 1655 50.5
1988 7 7 32331 37 103 52 77.5 45.5 1700.5 45.5
1988 7 8 32332 38 104 56 80 48 1748.5 48
1988 7 9 32333 39 100 62 81 49 1797.5 49
1988 7 10 32334 40 102 55 78.5 46.5 1844 46.5
1988 7 11 32335 41 104 62 83 51 1895 51
1988 7 12 32336 42 107 57 82 50 1945 50
1988 7 13 32337 43 108 54 81 49 1994 49
1988 7 14 32338 44 106 57 81.5 49.5 2043.5 49.5
1988 7 15 32339 45 110 58 84 52 2095.5 52
1988 7 16 32340 46 107 62 84.5 52.5 2148 52.5
1988 7 17 32341 47 105 55 80 48 2196 48
1988 7 18 32342 48 106 57 81.5 49.5 2245.5 49.5
1988 7 19 32343 49 102 53 77.5 45.5 2291 45.5
1988 7 20 32344 50 102 55 78.5 46.5 2337.5 46.5
1988 7 21 32345 51 106 58 82 50 2387.5 50
1988 7 22 32346 52 112 57 84.5 52.5 2440 52.5
1988 7 23 32347 53 103 61 82 50 2490 50
1988 7 24 32348 54 102 58 80 48 2538 48
1988 7 25 32349 55 106 57 81.5 49.5 2587.5 49.5
1988 7 26 32350 56 100 67 83.5 51.5 2639 51.5
1988 7 27 32351 57 98 60 79 47 2686 47
1988 7 28 32352 58 104 60 82 50 2736 50
1988 7 29 32353 59 101 60 80.5 48.5 2784.5 48.5
1988 7 30 32354 60 101 64 82.5 50.5 2835 50.5
1988 7 31 32355 61 102 68 85 53 2888 53
1988 8 1 32356 62 99 63 81 49 2937 49
1988 8 2 32357 63 105 60 82.5 50.5 2987.5 50.5
1988 8 3 32358 64 99 51 75 43 3030.5 43
1988 8 4 32359 65 98 63 80.5 48.5 3079 48.5
1988 8 5 32360 66 101 52 76.5 44.5 3123.5 44.5
1988 8 6 32361 67 98 50 74 42 3165.5 42
1988 8 7 32362 68 98 55 76.5 44.5 3210 44.5
1988 8 8 32363 69 97 48 72.5 40.5 3250.5 40.5
1988 8 9 32364 70 100 50 75 43 3293.5 43
1988 8 10 32365 71 100 55 77.5 45.5 3339 45.5
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1988 8 11 32366 72 98 53 75.5 43.5 3382.5 43.5
1988 8 12 32367 73 96 48 72 40 3422.5 40
1988 8 13 32368 74 97 48 72.5 40.5 3463 40.5
1988 8 14 32369 75 102 52 77 45 3508 45
1988 8 15 32370 76 98 56 77 45 3553 45
1988 8 16 32371 77 98 59 78.5 46.5 3599.5 46.5
1988 8 17 32372 78 100 60 80 48 3647.5 48
1988 8 18 32373 79 103 52 77.5 45.5 3693 45.5
1988 8 19 32374 80 105 52 78.5 46.5 3739.5 46.5
1988 8 20 32375 81 101 58 79.5 47.5 3787 47.5
1988 8 21 32376 82 98 58 78 46 3833 46
1988 8 22 32377 83 93 58 75.5 43.5 3876.5 43.5
1988 8 23 32378 84 100 55 77.5 45.5 3922 45.5
1988 8 24 32379 85 103 62 82.5 50.5 3972.5 50.5
1988 8 25 32380 86 102 63 82.5 50.5 4023 50.5
1988 8 26 32381 87 101 65 83 51 4074 51
1988 8 27 32382 88 92 62 77 45 4119 45
1988 8 28 32383 89 98 60 79 47 4166 47
1988 8 29 32384 90 95 64 79.5 47.5 4213.5 47.5
1988 8 30 32385 91 97 55 76 44 4257.5 44
1988 8 31 32386 92 95 56 75.5 43.5 4301 43.5
1988 9 1 32387 93 97 55 76 44 4345 44
1988 9 2 32388 94 94 55 74.5 42.5 4387.5 42.5
1988 9 3 32389 95 94 50 72 40 4427.5 40
1988 9 4 32390 96 92 55 73.5 41.5 4469 41.5
1988 9 5 32391 97 95 49 72 40 4509 40
1988 9 6 32392 98 98 50 74 42 4551 42
1988 9 7 32393 99 102 49 75.5 43.5 4594.5 43.5
1988 9 8 32394 100 100 52 76 44 4638.5 44
1988 9 9 32395 101 101 47 74 42 4680.5 42
1988 9 10 32396 102 87 60 73.5 41.5 4722 41.5
1988 9 11 32397 103 71 58 64.5 32.5 4754.5 32.5
1988 9 12 32398 104 62 45 53.5 21.5 4776 21.5
1988 9 13 32399 105 67 35 51 19 4795 19
1988 9 14 32400 106 75 34 54.5 22.5 4817.5 22.5
1988 9 15 32401 107 81 39 60 28 4845.5 28
1988 9 16 32402 108 87 36 61.5 29.5 4875 29.5
1988 9 17 32403 109 90 38 64 32 4907 32
1988 9 18 32404 110 72 54 63 31 4938 31
1988 9 19 32405 111 75 25 50 18 4956 18
1988 9 20 32406 112 90 35 62.5 30.5 4986.5 30.5
1988 9 21 32407 113 72 52 62 30 5016.5 30
1988 9 22 32408 114 74 40 57 25 5041.5 25
1988 9 23 32409 115 80 39 59.5 27.5 5069 27.5
1988 9 24 32410 116 85 36 60.5 28.5 5097.5 28.5
1988 9 25 32411 117 88 39 63.5 31.5 5129 31.5
1988 9 26 32412 118 80 47 63.5 31.5 5160.5 31.5
1988 9 27 32413 119 88 37 62.5 30.5 5191 30.5
1988 9 28 32414 120 75 47 61 29 5220 29
1988 9 29 32415 121 73 38 55.5 23.5 5243.5 23.5
1988 9 30 32416 122 85 35 60 28 5271.5 28
1988 10 1 32417 123 88 35 61.5 29.5 5301 29.5
1988 10 2 32418 124 90 37 63.5 31.5 5332.5 31.5
1988 10 3 32419 125 90 39 64.5 32.5 5365 32.5
1988 10 4 32420 126 90 45 67.5 35.5 5400.5 35.5
1988 10 5 32421 127 87 48 67.5 35.5 5436 35.5
1988 10 6 32422 128 85 48 66.5 34.5 5470.5 34.5
1988 10 7 32423 129 73 43 58 26 5496.5 26
1988 10 8 32424 130 79 39 59 27 5523.5 27
1988 10 9 32425 131 80 35 57.5 25.5 5549 25.5
1988 10 10 32426 132 75 38 56.5 24.5 5573.5 24.5
1988 10 11 32427 133 80 37 58.5 26.5 5600 26.5
1988 10 12 32428 134 73 39 56 24 5624 24
1988 10 13 32429 135 72 37 54.5 22.5 5646.5 22.5
1988 10 14 32430 136 78 38 58 26 5672.5 26
1988 10 15 32431 137 79 35 57 25 5697.5 25
1988 10 16 32432 138 82 33 57.5 25.5 5723 25.5
1988 10 17 32433 139 86 35 60.5 28.5 5751.5 28.5
1988 10 18 32434 140 85 38 61.5 29.5 5781 29.5
1988 10 19 32435 141 83 35 59 27 5808 27
1988 10 20 32436 142 83 35 59 27 5835 27
1988 10 21 32437 143 80 34 57 25 5860 25
1988 10 22 32438 144 84 32 58 26 5886 26
1988 10 23 32439 145 81 36 58.5 26.5 5912.5 26.5
1988 10 24 32440 146 82 30 56 24 5936.5 24
1988 10 25 32441 147 80 31 55.5 23.5 5960 23.5
1988 10 26 32442 148 76 30 53 21 5981 21
1988 10 27 32443 149 79 32 55.5 23.5 6004.5 23.5
1988 10 28 32444 150 79 35 57 25 6029.5 25
1988 10 29 32445 151 74 39 56.5 24.5 6054 24.5
1988 10 30 32446 152 70 32 51 19 6073 19
1988 10 31 32447 153 75 30 52.5 20.5 6093.5 20.5
1988 11 1 32448 154 69 32 50.5 18.5 6112 18.5
1988 11 2 32449 155 77 31 54 22 6134 22
1988 11 3 32450 156 82 33 57.5 25.5 6159.5 25.5
1988 11 4 32451 157 65 37 51 19 6178.5 19
1988 11 5 32452 158 67 29 48 16 6194.5 16
1988 11 6 32453 159 65 28 46.5 14.5 6209 14.5
1988 11 7 32454 160 66 25 45.5 13.5 6222.5 13.5
1988 11 8 32455 161 70 35 52.5 20.5 6243 20.5
1988 11 9 32456 162 65 32 48.5 16.5 6259.5 16.5
1988 11 10 32457 163 68 30 49 17 6276.5 17
1988 11 11 32458 164 67 31 49 17 6293.5 17
1988 11 12 32459 165 68 24 46 14 6307.5 14
1988 11 13 32460 166 75 30 52.5 20.5 6328 20.5
1988 11 14 32461 167 62 30 46 14 6342 14
1988 11 15 32462 168 70 38 54 22 6364 22
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1988 11 16 32463 169 50 14 32 0 6364 0
1988 11 17 32464 170 53 24 38.5 6.5 6370.5 6.5
1988 11 18 32465 171 50 17 33.5 1.5 6372 1.5
1988 11 19 32466 172 48 12 30 -2 6370 -2
1988 11 20 32467 173 52 16 34 2 6372 2
1988 11 21 32468 174 50 9 29.5 -2.5 6369.5 -2.5
1988 11 22 32469 175 52 15 33.5 1.5 6371 1.5
1988 11 23 32470 176 60 20 40 8 6379 8
1988 11 24 32471 177 56 32 44 12 6391 12
1988 11 25 32472 178 42 12 27 -5 6386 -5
1988 11 26 32473 179 45 14 29.5 -2.5 6383.5 -2.5
1988 11 27 32474 180 45 15 30 -2 6381.5 -2
1988 11 28 32475 181 44 8 26 -6 6375.5 -6
1988 11 29 32476 182 45 10 27.5 -4.5 6371 -4.5
1988 11 30 32477 183 47 12 29.5 -2.5 6368.5 -2.5
1988 12 1 32478 184 50 8 29 -3 6365.5 -3
1988 12 2 32479 185 50 8 29 -3 6362.5 -3
1988 12 3 32480 186 54 8 31 -1 6361.5 -1
1988 12 4 32481 187 50 10 30 -2 6359.5 -2
1988 12 5 32482 188 53 9 31 -1 6358.5 -1
1988 12 6 32483 189 49 9 29 -3 6355.5 -3
1988 12 7 32484 190 50 18 34 2 6357.5 2
1988 12 8 32485 191 49 18 33.5 1.5 6359 1.5
1988 12 9 32486 192 49 8 28.5 -3.5 6355.5 -3.5
1988 12 10 32487 193 52 8 30 -2 6353.5 -2
1988 12 11 32488 194 48 10 29 -3 6350.5 -3
1988 12 12 32489 195 54 11 32.5 0.5 6351 0.5
1988 12 13 32490 196 51 11 31 -1 6350 -1
1988 12 14 32491 197 52 9 30.5 -1.5 6348.5 -1.5
1988 12 15 32492 198 47 18 32.5 0.5 6349 0.5
1988 12 16 32493 199 47 8 27.5 -4.5 6344.5 -4.5
1988 12 17 32494 200 47 7 27 -5 6339.5 -5
1988 12 18 32495 201 48 12 30 -2 6337.5 -2
1988 12 19 32496 202 52 14 33 1 6338.5 1
1988 12 20 32497 203 52 16 34 2 6340.5 2
1988 12 21 32498 204 42 32 37 5 6345.5 5
1988 12 22 32499 205 47 13 30 -2 6343.5 -2
1988 12 23 32500 206 39 15 27 -5 6338.5 -5
1988 12 24 32501 207 25 8 16.5 -15.5 6323 -15.5
1988 12 25 32502 208 42 22 32 0 6323 0
1988 12 26 32503 209 39 3 21 -11 6312 -11
1988 12 27 32504 210 32 -6 13 -19 6293 -19
1988 12 28 32505 211 26 2 14 -18 6275 -18
1988 12 29 32506 212 28 -8 10 -22 6253 -22
1988 12 30 32507 213 32 -5 13.5 -18.5 6234.5 -18.5
1988 12 31 32508 214 31 -5 13 -19 6215.5 -19
1989 1 1 32509 215 35 -1 17 -15 6200.5 -15
1989 1 2 32510 216 35 -2 16.5 -15.5 6185 -15.5
1989 1 3 32511 217 40 0 20 -12 6173 -12
1989 1 4 32512 218 29 9 19 -13 6160 -13
1989 1 5 32513 219 38 18 28 -4 6156 -4
1989 1 6 32514 220 42 12 27 -5 6151 -5
1989 1 7 32515 221 27 -10 8.5 -23.5 6127.5 -23.5
1989 1 8 32516 222 27 -15 6 -26 6101.5 -26
1989 1 9 32517 223 30 -11 9.5 -22.5 6079 -22.5
1989 1 10 32518 224 26 -6 10 -22 6057 -22
1989 1 11 32519 225 35 2 18.5 -13.5 6043.5 -13.5
1989 1 12 32520 226 33 -12 10.5 -21.5 6022 -21.5
1989 1 13 32521 227 26 -15 5.5 -26.5 5995.5 -26.5
1989 1 14 32522 228 26 -14 6 -26 5969.5 -26
1989 1 15 32523 229 29 -12 8.5 -23.5 5946 -23.5
1989 1 16 32524 230 30 -11 9.5 -22.5 5923.5 -22.5
1989 1 17 32525 231 33 -9 12 -20 5903.5 -20
1989 1 18 32526 232 35 -7 14 -18 5885.5 -18
1989 1 19 32527 233 40 -5 17.5 -14.5 5871 -14.5
1989 1 20 32528 234 38 -4 17 -15 5856 -15
1989 1 21 32529 235 37 -4 16.5 -15.5 5840.5 -15.5
1989 1 22 32530 236 37 -4 16.5 -15.5 5825 -15.5
1989 1 23 32531 237 45 5 25 -7 5818 -7
1989 1 24 32532 238 42 18 30 -2 5816 -2
1989 1 25 32533 239 45 11 28 -4 5812 -4
1989 1 26 32534 240 45 1 23 -9 5803 -9
1989 1 27 32535 241 40 5 22.5 -9.5 5793.5 -9.5
1989 1 28 32536 242 49 5 27 -5 5788.5 -5
1989 1 29 32537 243 45 7 26 -6 5782.5 -6
1989 1 30 32538 244 48 11 29.5 -2.5 5780 -2.5
1989 1 31 32539 245 44 11 27.5 -4.5 5775.5 -4.5
1989 2 1 32540 246 58 18 38 6 5781.5 6
1989 2 2 32541 247 56 42 49 17 5798.5 17
1989 2 3 32542 248 50 43 46.5 14.5 5813 14.5
1989 2 4 32543 249 43 15 29 -3 5810 -3
1989 2 5 32544 250 26 -23 1.5 -30.5 5779.5 -30.5
1989 2 6 32545 251 18 -33 -7.5 -39.5 5740 -39.5
1989 2 7 32546 252 22 -32 -5 -37 5703 -37
1989 2 8 32547 253 22 -22 0 -32 5671 -32
1989 2 9 32548 254 29 12 20.5 -11.5 5659.5 -11.5
1989 2 10 32549 255 40 20 30 -2 5657.5 -2
1989 2 11 32550 256 45 25 35 3 5660.5 3
1989 2 12 32551 257 48 26 37 5 5665.5 5
1989 2 13 32552 258 45 12 28.5 -3.5 5662 -3.5
1989 2 14 32553 259 49 9 29 -3 5659 -3
1989 2 15 32554 260 43 5 24 -8 5651 -8
1989 2 16 32555 261 40 6 23 -9 5642 -9
1989 2 17 32556 262 48 11 29.5 -2.5 5639.5 -2.5
1989 2 18 32557 263 51 20 35.5 3.5 5643 3.5
1989 2 19 32558 264 46 22 34 2 5645 2
1989 2 20 32559 265 50 27 38.5 6.5 5651.5 6.5
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1989 2 21 32560 266 53 22 37.5 5.5 5657 5.5
1989 2 22 32561 267 56 22 39 7 5664 7
1989 2 23 32562 268 58 24 41 9 5673 9
1989 2 24 32563 269 63 26 44.5 12.5 5685.5 12.5
1989 2 25 32564 270 67 36 51.5 19.5 5705 19.5
1989 2 26 32565 271 72 32 52 20 5725 20
1989 2 27 32566 272 58 38 48 16 5741 16
1989 2 28 32567 273 60 20 40 8 5749 8
1989 3 1 32568 274 71 22 46.5 14.5 5763.5 14.5
1989 3 2 32569 275 62 46 54 22 5785.5 22
1989 3 3 32570 276 46 28 37 5 5790.5 5
1989 3 4 32571 277 41 18 29.5 -2.5 5788 -2.5
1989 3 5 32572 278 50 14 32 0 5788 0
1989 3 6 32573 279 62 24 43 11 5799 11
1989 3 7 32574 280 66 29 47.5 15.5 5814.5 15.5
1989 3 8 32575 281 73 35 54 22 5836.5 22
1989 3 9 32576 282 84 32 58 26 5862.5 26
1989 3 10 32577 283 85 32 58.5 26.5 5889 26.5
1989 3 11 32578 284 81 42 61.5 29.5 5918.5 29.5
1989 3 12 32579 285 81 44 62.5 30.5 5949 30.5
1989 3 13 32580 286 75 44 59.5 27.5 5976.5 27.5
1989 3 14 32581 287 57 35 46 14 5990.5 14
1989 3 15 32582 288 68 20 44 12 6002.5 12
1989 3 16 32583 289 80 27 53.5 21.5 6024 21.5
1989 3 17 32584 290 61 36 48.5 16.5 6040.5 16.5
1989 3 18 32585 291 67 25 46 14 6054.5 14
1989 3 19 32586 292 72 34 53 21 6075.5 21
1989 3 20 32587 293 54 33 43.5 11.5 6087 11.5
1989 3 21 32588 294 66 18 42 10 6097 10
1989 3 22 32589 295 77 29 53 21 6118 21
1989 3 23 32590 296 80 32 56 24 6142 24
1989 3 24 32591 297 75 40 57.5 25.5 6167.5 25.5
1989 3 25 32592 298 73 46 59.5 27.5 6195 27.5
1989 3 26 32593 299 65 45 55 23 6218 23
1989 3 27 32594 300 68 32 50 18 6236 18
1989 3 28 32595 301 79 30 54.5 22.5 6258.5 22.5
1989 3 29 32596 302 68 40 54 22 6280.5 22
1989 3 30 32597 303 67 27 47 15 6295.5 15
1989 3 31 32598 304 79 27 53 21 6316.5 21
1989 4 1 32599 305 65 42 53.5 21.5 6338 21.5
1989 4 2 32600 306 77 30 53.5 21.5 6359.5 21.5
1989 4 3 32601 307 70 33 51.5 19.5 6379 19.5
1989 4 4 32602 308 71 30 50.5 18.5 6397.5 18.5
1989 4 5 32603 309 81 29 55 23 6420.5 23
1989 4 6 32604 310 85 35 60 28 6448.5 28
1989 4 7 32605 311 88 37 62.5 30.5 6479 30.5
1989 4 8 32606 312 82 40 61 29 6508 29
1989 4 9 32607 313 77 50 63.5 31.5 6539.5 31.5
1989 4 10 32608 314 67 35 51 19 6558.5 19
1989 4 11 32609 315 75 34 54.5 22.5 6581 22.5
1989 4 12 32610 316 73 40 56.5 24.5 6605.5 24.5
1989 4 13 32611 317 78 29 53.5 21.5 6627 21.5
1989 4 14 32612 318 88 31 59.5 27.5 6654.5 27.5
1989 4 15 32613 319 91 40 65.5 33.5 6688 33.5
1989 4 16 32614 320 86 40 63 31 6719 31
1989 4 17 32615 321 92 41 66.5 34.5 6753.5 34.5
1989 4 18 32616 322 93 42 67.5 35.5 6789 35.5
1989 4 19 32617 323 98 40 69 37 6826 37
1989 4 20 32618 324 93 44 68.5 36.5 6862.5 36.5
1989 4 21 32619 325 93 60 76.5 44.5 6907 44.5
1989 4 22 32620 326 88 67 77.5 45.5 6952.5 45.5
1989 4 23 32621 327 87 58 72.5 40.5 6993 40.5
1989 4 24 32622 328 82 40 61 29 7022 29
1989 4 25 32623 329 78 48 63 31 7053 31
1989 4 26 32624 330 65 40 52.5 20.5 7073.5 20.5
1989 4 27 32625 331 72 34 53 21 7094.5 21
1989 4 28 32626 332 74 29 51.5 19.5 7114 19.5
1989 4 29 32627 333 69 36 52.5 20.5 7134.5 20.5
1989 4 30 32628 334 78 34 56 24 7158.5 24
1989 5 1 32629 335 86 35 60.5 28.5 7187 28.5
1989 5 2 32630 336 89 42 65.5 33.5 7220.5 33.5
1989 5 3 32631 337 83 44 63.5 31.5 7252 31.5
1989 5 4 32632 338 84 39 61.5 29.5 7281.5 29.5
1989 5 5 32633 339 90 37 63.5 31.5 7313 31.5
1989 5 6 32634 340 97 42 69.5 37.5 7350.5 37.5
1989 5 7 32635 341 103 44 73.5 41.5 7392 41.5
1989 5 8 32636 342 100 45 72.5 40.5 7432.5 40.5
1989 5 9 32637 343 93 52 72.5 40.5 7473 40.5
1989 5 10 32638 344 89 43 66 34 7507 34
1989 5 11 32639 345 84 52 68 36 7543 36
1989 5 12 32640 346 70 42 56 24 7567 24
1989 5 13 32641 347 75 28 51.5 19.5 7586.5 19.5
1989 5 14 32642 348 74 44 59 27 7613.5 27
1989 5 15 32643 349 74 42 58 26 7639.5 26
1989 5 16 32644 350 79 38 58.5 26.5 7666 26.5
1989 5 17 32645 351 81 38 59.5 27.5 7693.5 27.5
1989 5 18 32646 352 91 40 65.5 33.5 7727 33.5
1989 5 19 32647 353 83 50 66.5 34.5 7761.5 34.5
1989 5 20 32648 354 94 39 66.5 34.5 7796 34.5
1989 5 21 32649 355 95 57 76 44 7840 44
1989 5 22 32650 356 98 45 71.5 39.5 7879.5 39.5
1989 5 23 32651 357 95 51 73 41 7920.5 41
1989 5 24 32652 358 85 50 67.5 35.5 7956 35.5
1989 5 25 32653 359 78 39 58.5 26.5 7982.5 26.5
1989 5 26 32654 360 83 38 60.5 28.5 8011 28.5
1989 5 27 32655 361 93 39 66 34 8045 34
1989 5 28 32656 362 94 47 70.5 38.5 8083.5 38.5
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1989 5 29 32657 363 90 65 77.5 45.5 8129 45.5 1989
1989 5 30 32658 364 78 48 63 31 8160 31 Avg (n ) % values
1989 5 31 32659 365 78 35 56.5 24.5 8184.5 24.5 54.4 365 100.0
1989 6 1 32660 1 88 40 64 32 32 32
1989 6 2 32661 2 95 42 68.5 36.5 68.5 36.5
1989 6 3 32662 3 95 43 69 37 105.5 37
1989 6 4 32663 4 90 49 69.5 37.5 143 37.5
1989 6 5 32664 5 94 50 72 40 183 40
1989 6 6 32665 6 87 47 67 35 218 35
1989 6 7 32666 7 92 47 69.5 37.5 255.5 37.5
1989 6 8 32667 8 90 52 71 39 294.5 39
1989 6 9 32668 9 90 50 70 38 332.5 38
1989 6 10 32669 10 89 53 71 39 371.5 39
1989 6 11 32670 11 98 50 74 42 413.5 42
1989 6 12 32671 12 92 52 72 40 453.5 40
1989 6 13 32672 13 91 50 70.5 38.5 492 38.5
1989 6 14 32673 14 98 60 79 47 539 47
1989 6 15 32674 15 106 53 79.5 47.5 586.5 47.5
1989 6 16 32675 16 103 57 80 48 634.5 48
1989 6 17 32676 17 98 55 76.5 44.5 679 44.5
1989 6 18 32677 18 110 55 82.5 50.5 729.5 50.5
1989 6 19 32678 19 103 52 77.5 45.5 775 45.5
1989 6 20 32679 20 102 67 84.5 52.5 827.5 52.5
1989 6 21 32680 21 78 52 65 33 860.5 33
1989 6 22 32681 22 87 37 62 30 890.5 30
1989 6 23 32682 23 87 48 67.5 35.5 926 35.5
1989 6 24 32683 24 90 45 67.5 35.5 961.5 35.5
1989 6 25 32684 25 96 49 72.5 40.5 1002 40.5
1989 6 26 32685 26 93 45 69 37 1039 37
1989 6 27 32686 27 96 44 70 38 1077 38
1989 6 28 32687 28 98 50 74 42 1119 42
1989 6 29 32688 29 101 52 76.5 44.5 1163.5 44.5
1989 6 30 32689 30 104 50 77 45 1208.5 45
1989 7 1 32690 31 104 52 78 46 1254.5 46
1989 7 2 32691 32 106 52 79 47 1301.5 47
1989 7 3 32692 33 108 53 80.5 48.5 1350 48.5
1989 7 4 32693 34 111 52 81.5 49.5 1399.5 49.5
1989 7 5 32694 35 111 56 83.5 51.5 1451 51.5
1989 7 6 32695 36 112 57 84.5 52.5 1503.5 52.5
1989 7 7 32696 37 112 58 85 53 1556.5 53
1989 7 8 32697 38 114 63 88.5 56.5 1613 56.5
1989 7 9 32698 39 109 66 87.5 55.5 1668.5 55.5
1989 7 10 32699 40 101 66 83.5 51.5 1720 51.5
1989 7 11 32700 41 101 62 81.5 49.5 1769.5 49.5
1989 7 12 32701 42 98 60 79 47 1816.5 47
1989 7 13 32702 43 101 58 79.5 47.5 1864 47.5
1989 7 14 32703 44 99 59 79 47 1911 47
1989 7 15 32704 45 104 55 79.5 47.5 1958.5 47.5
1989 7 16 32705 46 104 64 84 52 2010.5 52
1989 7 17 32706 47 106 54 80 48 2058.5 48
1989 7 18 32707 48 105 57 81 49 2107.5 49
1989 7 19 32708 49 110 57 83.5 51.5 2159 51.5
1989 7 20 32709 50 108 58 83 51 2210 51
1989 7 21 32710 51 106 65 85.5 53.5 2263.5 53.5
1989 7 22 32711 52 105 62 83.5 51.5 2315 51.5
1989 7 23 32712 53 100 60 80 48 2363 48
1989 7 24 32713 54 97 58 77.5 45.5 2408.5 45.5
1989 7 25 32714 55 102 55 78.5 46.5 2455 46.5
1989 7 26 32715 56 100 68 84 52 2507 52
1989 7 27 32716 57 100 65 82.5 50.5 2557.5 50.5
1989 7 28 32717 58 98 62 80 48 2605.5 48
1989 7 29 32718 59 98 65 81.5 49.5 2655 49.5
1989 7 30 32719 60 100 60 80 48 2703 48
1989 7 31 32720 61 104 60 82 50 2753 50
1989 8 1 32721 62 97 68 82.5 50.5 2803.5 50.5
1989 8 2 32722 63 101 60 80.5 48.5 2852 48.5
1989 8 3 32723 64 101 55 78 46 2898 46
1989 8 4 32724 65 102 56 79 47 2945 47
1989 8 5 32725 66 103 59 81 49 2994 49
1989 8 6 32726 67 104 53 78.5 46.5 3040.5 46.5
1989 8 7 32727 68 105 52 78.5 46.5 3087 46.5
1989 8 8 32728 69 104 52 78 46 3133 46
1989 8 9 32729 70 93 70 81.5 49.5 3182.5 49.5
1989 8 10 32730 71 97 65 81 49 3231.5 49
1989 8 11 32731 72 91 67 79 47 3278.5 47
1989 8 12 32732 73 98 55 76.5 44.5 3323 44.5
1989 8 13 32733 74 100 53 76.5 44.5 3367.5 44.5
1989 8 14 32734 75 97 55 76 44 3411.5 44
1989 8 15 32735 76 95 58 76.5 44.5 3456 44.5
1989 8 16 32736 77 96 57 76.5 44.5 3500.5 44.5
1989 8 17 32737 78 83 51 67 35 3535.5 35
1989 8 18 32738 79 86 53 69.5 37.5 3573 37.5
1989 8 19 32739 80 93 55 74 42 3615 42
1989 8 20 32740 81 88 52 70 38 3653 38
1989 8 21 32741 82 85 53 69 37 3690 37
1989 8 22 32742 83 93 48 70.5 38.5 3728.5 38.5
1989 8 23 32743 84 94 48 71 39 3767.5 39
1989 8 24 32744 85 87 60 73.5 41.5 3809 41.5
1989 8 25 32745 86 90 48 69 37 3846 37
1989 8 26 32746 87 94 44 69 37 3883 37
1989 8 27 32747 88 97 45 71 39 3922 39
1989 8 28 32748 89 98 45 71.5 39.5 3961.5 39.5
1989 8 29 32749 90 101 45 73 41 4002.5 41
1989 8 30 32750 91 96 42 69 37 4039.5 37
1989 8 31 32751 92 97 50 73.5 41.5 4081 41.5
1989 9 1 32752 93 97 47 72 40 4121 40
1989 9 2 32753 94 100 45 72.5 40.5 4161.5 40.5
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1989 9 3 32754 95 98 49 73.5 41.5 4203 41.5
1989 9 4 32755 96 93 47 70 38 4241 38
1989 9 5 32756 97 100 49 74.5 42.5 4283.5 42.5
1989 9 6 32757 98 98 50 74 42 4325.5 42
1989 9 7 32758 99 97 66 81.5 49.5 4375 49.5
1989 9 8 32759 100 88 58 73 41 4416 41
1989 9 9 32760 101 87 43 65 33 4449 33
1989 9 10 32761 102 89 47 68 36 4485 36
1989 9 11 32762 103 84 47 65.5 33.5 4518.5 33.5
1989 9 12 32763 104 67 44 55.5 23.5 4542 23.5
1989 9 13 32764 105 77 33 55 23 4565 23
1989 9 14 32765 106 82 34 58 26 4591 26
1989 9 15 32766 107 90 33 61.5 29.5 4620.5 29.5
1989 9 16 32767 108 90 35 62.5 30.5 4651 30.5
1989 9 17 32768 109 93 50 71.5 39.5 4690.5 39.5
1989 9 18 32769 110 87 66 76.5 44.5 4735 44.5
1989 9 19 32770 111 87 49 68 36 4771 36
1989 9 20 32771 112 78 52 65 33 4804 33
1989 9 21 32772 113 76 38 57 25 4829 25
1989 9 22 32773 114 80 36 58 26 4855 26
1989 9 23 32774 115 88 35 61.5 29.5 4884.5 29.5
1989 9 24 32775 116 93 40 66.5 34.5 4919 34.5
1989 9 25 32776 117 94 38 66 34 4953 34
1989 9 26 32777 118 92 39 65.5 33.5 4986.5 33.5
1989 9 27 32778 119 90 45 67.5 35.5 5022 35.5
1989 9 28 32779 120 93 43 68 36 5058 36
1989 9 29 32780 121 94 40 67 35 5093 35
1989 9 30 32781 122 87 42 64.5 32.5 5125.5 32.5
1989 10 1 32782 123 82 43 62.5 30.5 5156 30.5
1989 10 2 32783 124 84 38 61 29 5185 29
1989 10 3 32784 125 86 40 63 31 5216 31
1989 10 4 32785 126 79 33 56 24 5240 24
1989 10 5 32786 127 76 32 54 22 5262 22
1989 10 6 32787 128 80 29 54.5 22.5 5284.5 22.5
1989 10 7 32788 129 78 35 56.5 24.5 5309 24.5
1989 10 8 32789 130 81 28 54.5 22.5 5331.5 22.5
1989 10 9 32790 131 84 26 55 23 5354.5 23
1989 10 10 32791 132 85 31 58 26 5380.5 26
1989 10 11 32792 133 89 34 61.5 29.5 5410 29.5
1989 10 12 32793 134 86 30 58 26 5436 26
1989 10 13 32794 135 83 31 57 25 5461 25
1989 10 14 32795 136 86 42 64 32 5493 32
1989 10 15 32796 137 77 45 61 29 5522 29
1989 10 16 32797 138 73 33 53 21 5543 21
1989 10 17 32798 139 70 25 47.5 15.5 5558.5 15.5
1989 10 18 32799 140 73 25 49 17 5575.5 17
1989 10 19 32800 141 70 23 46.5 14.5 5590 14.5
1989 10 20 32801 142 70 24 47 15 5605 15
1989 10 21 32802 143 68 32 50 18 5623 18
1989 10 22 32803 144 68 32 50 18 5641 18
1989 10 23 32804 145 76 36 56 24 5665 24
1989 10 24 32805 146 80 35 57.5 25.5 5690.5 25.5
1989 10 25 32806 147 75 40 57.5 25.5 5716 25.5
1989 10 26 32807 148 65 40 52.5 20.5 5736.5 20.5
1989 10 27 32808 149 66 20 43 11 5747.5 11
1989 10 28 32809 150 52 30 41 9 5756.5 9
1989 10 29 32810 151 55 18 36.5 4.5 5761 4.5
1989 10 30 32811 152 55 12 33.5 1.5 5762.5 1.5
1989 10 31 32812 153 60 10 35 3 5765.5 3
1989 11 1 32813 154 48 24 36 4 5769.5 4
1989 11 2 32814 155 56 9 32.5 0.5 5770 0.5
1989 11 3 32815 156 60 10 35 3 5773 3
1989 11 4 32816 157 68 20 44 12 5785 12
1989 11 5 32817 158 72 20 46 14 5799 14
1989 11 6 32818 159 67 34 50.5 18.5 5817.5 18.5
1989 11 7 32819 160 68 35 51.5 19.5 5837 19.5
1989 11 8 32820 161 65 18 41.5 9.5 5846.5 9.5
1989 11 9 32821 162 68 26 47 15 5861.5 15
1989 11 10 32822 163 68 26 47 15 5876.5 15
1989 11 11 32823 164 70 22 46 14 5890.5 14
1989 11 12 32824 165 69 22 45.5 13.5 5904 13.5
1989 11 13 32825 166 74 26 50 18 5922 18
1989 11 14 32826 167 67 25 46 14 5936 14
1989 11 15 32827 168 55 14 34.5 2.5 5938.5 2.5
1989 11 16 32828 169 57 18 37.5 5.5 5944 5.5
1989 11 17 32829 170 60 22 41 9 5953 9
1989 11 18 32830 171 60 14 37 5 5958 5
1989 11 19 32831 172 63 18 40.5 8.5 5966.5 8.5
1989 11 20 32832 173 62 17 39.5 7.5 5974 7.5
1989 11 21 32833 174 70 22 46 14 5988 14
1989 11 22 32834 175 65 18 41.5 9.5 5997.5 9.5
1989 11 23 32835 176 63 22 42.5 10.5 6008 10.5
1989 11 24 32836 177 65 28 46.5 14.5 6022.5 14.5
1989 11 25 32837 178 61 27 44 12 6034.5 12
1989 11 26 32838 179 60 37 48.5 16.5 6051 16.5
1989 11 27 32839 180 42 24 33 1 6052 1
1989 11 28 32840 181 45 7 26 -6 6046 -6
1989 11 29 32841 182 46 5 25.5 -6.5 6039.5 -6.5
1989 11 30 32842 183 48 5 26.5 -5.5 6034 -5.5
1989 12 1 32843 184 52 5 28.5 -3.5 6030.5 -3.5
1989 12 2 32844 185 54 5 29.5 -2.5 6028 -2.5
1989 12 3 32845 186 50 8 29 -3 6025 -3
1989 12 4 32846 187 52 9 30.5 -1.5 6023.5 -1.5
1989 12 5 32847 188 54 13 33.5 1.5 6025 1.5
1989 12 6 32848 189 55 24 39.5 7.5 6032.5 7.5
1989 12 7 32849 190 57 15 36 4 6036.5 4
1989 12 8 32850 191 52 10 31 -1 6035.5 -1
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1989 12 9 32851 192 44 10 27 -5 6030.5 -5
1989 12 10 32852 193 44 17 30.5 -1.5 6029 -1.5
1989 12 11 32853 194 40 4 22 -10 6019 -10
1989 12 12 32854 195 37 1 19 -13 6006 -13
1989 12 13 32855 196 42 3 22.5 -9.5 5996.5 -9.5
1989 12 14 32856 197 45 8 26.5 -5.5 5991 -5.5
1989 12 15 32857 198 45 16 30.5 -1.5 5989.5 -1.5
1989 12 16 32858 199 50 7 28.5 -3.5 5986 -3.5
1989 12 17 32859 200 43 10 26.5 -5.5 5980.5 -5.5
1989 12 18 32860 201 45 4 24.5 -7.5 5973 -7.5
1989 12 19 32861 202 46 3 24.5 -7.5 5965.5 -7.5
1989 12 20 32862 203 45 5 25 -7 5958.5 -7
1989 12 21 32863 204 53 18 35.5 3.5 5962 3.5
1989 12 22 32864 205 53 11 32 0 5962 0
1989 12 23 32865 206 50 9 29.5 -2.5 5959.5 -2.5
1989 12 24 32866 207 49 9 29 -3 5956.5 -3
1989 12 25 32867 208 52 9 30.5 -1.5 5955 -1.5
1989 12 26 32868 209 40 5 22.5 -9.5 5945.5 -9.5
1989 12 27 32869 210 40 5 22.5 -9.5 5936 -9.5
1989 12 28 32870 211 45 16 30.5 -1.5 5934.5 -1.5
1989 12 29 32871 212 50 5 27.5 -4.5 5930 -4.5
1989 12 30 32872 213 48 8 28 -4 5926 -4
1989 12 31 32873 214 45 5 25 -7 5919 -7
1990 1 1 32874 215 43 3 23 -9 5910 -9
1990 1 2 32875 216 50 24 37 5 5915 5
1990 1 3 32876 217 40 10 25 -7 5908 -7
1990 1 4 32877 218 39 0 19.5 -12.5 5895.5 -12.5
1990 1 5 32878 219 41 3 22 -10 5885.5 -10
1990 1 6 32879 220 44 2 23 -9 5876.5 -9
1990 1 7 32880 221 40 3 21.5 -10.5 5866 -10.5
1990 1 8 32881 222 43 10 26.5 -5.5 5860.5 -5.5
1990 1 9 32882 223 49 9 29 -3 5857.5 -3
1990 1 10 32883 224 48 10 29 -3 5854.5 -3
1990 1 11 32884 225 53 7 30 -2 5852.5 -2
1990 1 12 32885 226 50 8 29 -3 5849.5 -3
1990 1 13 32886 227 57 15 36 4 5853.5 4
1990 1 14 32887 228 60 29 44.5 12.5 5866 12.5
1990 1 15 32888 229 49 29 39 7 5873 7
1990 1 16 32889 230 49 14 31.5 -0.5 5872.5 -0.5
1990 1 17 32890 231 47 24 35.5 3.5 5876 3.5
1990 1 18 32891 232 43 19 31 -1 5875 -1
1990 1 19 32892 233 45 29 37 5 5880 5
1990 1 20 32893 234 37 20 28.5 -3.5 5876.5 -3.5
1990 1 21 32894 235 31 18 24.5 -7.5 5869 -7.5
1990 1 22 32895 236 32 15 23.5 -8.5 5860.5 -8.5
1990 1 23 32896 237 37 18 27.5 -4.5 5856 -4.5
1990 1 24 32897 238 42 11 26.5 -5.5 5850.5 -5.5
1990 1 25 32898 239 42 5 23.5 -8.5 5842 -8.5
1990 1 26 32899 240 47 7 27 -5 5837 -5
1990 1 27 32900 241 42 10 26 -6 5831 -6
1990 1 28 32901 242 44 2 23 -9 5822 -9
1990 1 29 32902 243 51 13 32 0 5822 0
1990 1 30 32903 244 55 18 36.5 4.5 5826.5 4.5
1990 1 31 32904 245 55 28 41.5 9.5 5836 9.5
1990 2 1 32905 246 50 34 42 10 5846 10
1990 2 2 32906 247 45 25 35 3 5849 3
1990 2 3 32907 248 45 10 27.5 -4.5 5844.5 -4.5
1990 2 4 32908 249 43 10 26.5 -5.5 5839 -5.5
1990 2 5 32909 250 52 14 33 1 5840 1
1990 2 6 32910 251 52 12 32 0 5840 0
1990 2 7 32911 252 56 25 40.5 8.5 5848.5 8.5
1990 2 8 32912 253 49 22 35.5 3.5 5852 3.5
1990 2 9 32913 254 52 13 32.5 0.5 5852.5 0.5
1990 2 10 32914 255 58 18 38 6 5858.5 6
1990 2 11 32915 256 59 18 38.5 6.5 5865 6.5
1990 2 12 32916 257 67 28 47.5 15.5 5880.5 15.5
1990 2 13 32917 258 61 39 50 18 5898.5 18
1990 2 14 32918 259 39 21 30 -2 5896.5 -2
1990 2 15 32919 260 37 6 21.5 -10.5 5886 -10.5
1990 2 16 32920 261 39 9 24 -8 5878 -8
1990 2 17 32921 262 48 29 38.5 6.5 5884.5 6.5
1990 2 18 32922 263 50 32 41 9 5893.5 9
1990 2 19 32923 264 48 32 40 8 5901.5 8
1990 2 20 32924 265 57 23 40 8 5909.5 8
1990 2 21 32925 266 55 27 41 9 5918.5 9
1990 2 22 32926 267 60 22 41 9 5927.5 9
1990 2 23 32927 268 62 20 41 9 5936.5 9
1990 2 24 32928 269 62 20 41 9 5945.5 9
1990 2 25 32929 270 64 25 44.5 12.5 5958 12.5
1990 2 26 32930 271 67 26 46.5 14.5 5972.5 14.5
1990 2 27 32931 272 67 32 49.5 17.5 5990 17.5
1990 2 28 32932 273 63 29 46 14 6004 14
1990 3 1 32933 274 62 25 43.5 11.5 6015.5 11.5
1990 3 2 32934 275 65 34 49.5 17.5 6033 17.5
1990 3 3 32935 276 67 36 51.5 19.5 6052.5 19.5
1990 3 4 32936 277 66 34 50 18 6070.5 18
1990 3 5 32937 278 62 40 51 19 6089.5 19
1990 3 6 32938 279 49 35 42 10 6099.5 10
1990 3 7 32939 280 64 28 46 14 6113.5 14
1990 3 8 32940 281 69 28 48.5 16.5 6130 16.5
1990 3 9 32941 282 70 35 52.5 20.5 6150.5 20.5
1990 3 10 32942 283 70 32 51 19 6169.5 19
1990 3 11 32943 284 54 36 45 13 6182.5 13
1990 3 12 32944 285 50 28 39 7 6189.5 7
1990 3 13 32945 286 44 27 35.5 3.5 6193 3.5
1990 3 14 32946 287 50 15 32.5 0.5 6193.5 0.5
1990 3 15 32947 288 53 25 39 7 6200.5 7
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1990 3 16 32948 289 62 16 39 7 6207.5 7
1990 3 17 32949 290 67 23 45 13 6220.5 13
1990 3 18 32950 291 71 28 49.5 17.5 6238 17.5
1990 3 19 32951 292 75 25 50 18 6256 18
1990 3 20 32952 293 74 38 56 24 6280 24
1990 3 21 32953 294 84 32 58 26 6306 26
1990 3 22 32954 295 83 29 56 24 6330 24
1990 3 23 32955 296 80 45 62.5 30.5 6360.5 30.5
1990 3 24 32956 297 75 32 53.5 21.5 6382 21.5
1990 3 25 32957 298 83 32 57.5 25.5 6407.5 25.5
1990 3 26 32958 299 80 32 56 24 6431.5 24
1990 3 27 32959 300 77 49 63 31 6462.5 31
1990 3 28 32960 301 65 36 50.5 18.5 6481 18.5
1990 3 29 32961 302 65 36 50.5 18.5 6499.5 18.5
1990 3 30 32962 303 62 36 49 17 6516.5 17
1990 3 31 32963 304 70 32 51 19 6535.5 19
1990 4 1 32964 305 75 25 50 18 6553.5 18
1990 4 2 32965 306 75 36 55.5 23.5 6577 23.5
1990 4 3 32966 307 78 43 60.5 28.5 6605.5 28.5
1990 4 4 32967 308 77 50 63.5 31.5 6637 31.5
1990 4 5 32968 309 78 38 58 26 6663 26
1990 4 6 32969 310 77 32 54.5 22.5 6685.5 22.5
1990 4 7 32970 311 73 39 56 24 6709.5 24
1990 4 8 32971 312 69 50 59.5 27.5 6737 27.5
1990 4 9 32972 313 70 48 59 27 6764 27
1990 4 10 32973 314 76 27 51.5 19.5 6783.5 19.5
1990 4 11 32974 315 82 29 55.5 23.5 6807 23.5
1990 4 12 32975 316 79 40 59.5 27.5 6834.5 27.5
1990 4 13 32976 317 80 40 60 28 6862.5 28
1990 4 14 32977 318 90 38 64 32 6894.5 32
1990 4 15 32978 319 93 40 66.5 34.5 6929 34.5
1990 4 16 32979 320 88 44 66 34 6963 34
1990 4 17 32980 321 78 48 63 31 6994 31
1990 4 18 32981 322 73 50 61.5 29.5 7023.5 29.5
1990 4 19 32982 323 80 42 61 29 7052.5 29
1990 4 20 32983 324 84 38 61 29 7081.5 29
1990 4 21 32984 325 87 44 65.5 33.5 7115 33.5
1990 4 22 32985 326 74 44 59 27 7142 27
1990 4 23 32986 327 74 38 56 24 7166 24
1990 4 24 32987 328 61 45 53 21 7187 21
1990 4 25 32988 329 68 46 57 25 7212 25
1990 4 26 32989 330 68 37 52.5 20.5 7232.5 20.5
1990 4 27 32990 331 81 40 60.5 28.5 7261 28.5
1990 4 28 32991 332 85 50 67.5 35.5 7296.5 35.5
1990 4 29 32992 333 63 35 49 17 7313.5 17
1990 4 30 32993 334 63 35 49 17 7330.5 17
1990 5 1 32994 335 57 43 50 18 7348.5 18
1990 5 2 32995 336 76 35 55.5 23.5 7372 23.5
1990 5 3 32996 337 82 42 62 30 7402 30
1990 5 4 32997 338 81 40 60.5 28.5 7430.5 28.5
1990 5 5 32998 339 83 50 66.5 34.5 7465 34.5
1990 5 6 32999 340 91 39 65 33 7498 33
1990 5 7 33000 341 91 45 68 36 7534 36
1990 5 8 33001 342 81 45 63 31 7565 31
1990 5 9 33002 343 72 28 50 18 7583 18
1990 5 10 33003 344 85 34 59.5 27.5 7610.5 27.5
1990 5 11 33004 345 81 44 62.5 30.5 7641 30.5
1990 5 12 33005 346 84 45 64.5 32.5 7673.5 32.5
1990 5 13 33006 347 87 50 68.5 36.5 7710 36.5
1990 5 14 33007 348 87 42 64.5 32.5 7742.5 32.5
1990 5 15 33008 349 73 50 61.5 29.5 7772 29.5
1990 5 16 33009 350 77 35 56 24 7796 24
1990 5 17 33010 351 89 40 64.5 32.5 7828.5 32.5
1990 5 18 33011 352 87 45 66 34 7862.5 34
1990 5 19 33012 353 82 45 63.5 31.5 7894 31.5
1990 5 20 33013 354 87 40 63.5 31.5 7925.5 31.5
1990 5 21 33014 355 94 44 69 37 7962.5 37
1990 5 22 33015 356 95 49 72 40 8002.5 40
1990 5 23 33016 357 93 50 71.5 39.5 8042 39.5
1990 5 24 33017 358 88 57 72.5 40.5 8082.5 40.5
1990 5 25 33018 359 88 36 62 30 8112.5 30
1990 5 26 33019 360 89 42 65.5 33.5 8146 33.5
1990 5 27 33020 361 95 42 68.5 36.5 8182.5 36.5
1990 5 28 33021 362 77 52 64.5 32.5 8215 32.5
1990 5 29 33022 363 80 48 64 32 8247 32 1990
1990 5 30 33023 364 85 45 65 33 8280 33 Avg (n ) % values
1990 5 31 33024 365 84 45 64.5 32.5 8312.5 32.5 54.8 365 100.0
1990 6 1 33025 1 71 48 59.5 27.5 27.5 27.5
1990 6 2 33026 2 85 31 58 26 53.5 26
1990 6 3 33027 3 98 39 68.5 36.5 90 36.5
1990 6 4 33028 4 104 45 74.5 42.5 132.5 42.5
1990 6 5 33029 5 103 54 78.5 46.5 179 46.5
1990 6 6 33030 6 99 54 76.5 44.5 223.5 44.5
1990 6 7 33031 7 102 53 77.5 45.5 269 45.5
1990 6 8 33032 8 101 53 77 45 314 45
1990 6 9 33033 9 101 57 79 47 361 47
1990 6 10 33034 10 90 60 75 43 404 43
1990 6 11 33035 11 77 60 68.5 36.5 440.5 36.5
1990 6 12 33036 12 91 43 67 35 475.5 35
1990 6 13 33037 13 95 47 71 39 514.5 39
1990 6 14 33038 14 92 49 70.5 38.5 553 38.5
1990 6 15 33039 15 93 60 76.5 44.5 597.5 44.5
1990 6 16 33040 16 88 50 69 37 634.5 37
1990 6 17 33041 17 95 45 70 38 672.5 38
1990 6 18 33042 18 95 47 71 39 711.5 39
1990 6 19 33043 19 91 50 70.5 38.5 750 38.5
1990 6 20 33044 20 97 48 72.5 40.5 790.5 40.5
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1990 6 21 33045 21 104 49 76.5 44.5 835 44.5
1990 6 22 33046 22 103 52 77.5 45.5 880.5 45.5
1990 6 23 33047 23 106 52 79 47 927.5 47
1990 6 24 33048 24 99 60 79.5 47.5 975 47.5
1990 6 25 33049 25 107 62 84.5 52.5 1027.5 52.5
1990 6 26 33050 26 107 64 85.5 53.5 1081 53.5
1990 6 27 33051 27 105 60 82.5 50.5 1131.5 50.5
1990 6 28 33052 28 110 55 82.5 50.5 1182 50.5
1990 6 29 33053 29 108 63 85.5 53.5 1235.5 53.5
1990 6 30 33054 30 109 64 86.5 54.5 1290 54.5
1990 7 1 33055 31 110 69 89.5 57.5 1347.5 57.5
1990 7 2 33056 32 105 65 85 53 1400.5 53
1990 7 3 33057 33 98 69 83.5 51.5 1452 51.5
1990 7 4 33058 34 102 55 78.5 46.5 1498.5 46.5
1990 7 5 33059 35 104 57 80.5 48.5 1547 48.5
1990 7 6 33060 36 105 65 85 53 1600 53
1990 7 7 33061 37 97 68 82.5 50.5 1650.5 50.5
1990 7 8 33062 38 85 60 72.5 40.5 1691 40.5
1990 7 9 33063 39 90 56 73 41 1732 41
1990 7 10 33064 40 99 56 77.5 45.5 1777.5 45.5
1990 7 11 33065 41 104 62 83 51 1828.5 51
1990 7 12 33066 42 105 65 85 53 1881.5 53
1990 7 13 33067 43 108 62 85 53 1934.5 53
1990 7 14 33068 44 103 60 81.5 49.5 1984 49.5
1990 7 15 33069 45 103 60 81.5 49.5 2033.5 49.5
1990 7 16 33070 46 105 55 80 48 2081.5 48
1990 7 17 33071 47 103 62 82.5 50.5 2132 50.5
1990 7 18 33072 48 96 72 84 52 2184 52
1990 7 19 33073 49 100 62 81 49 2233 49
1990 7 20 33074 50 102 57 79.5 47.5 2280.5 47.5
1990 7 21 33075 51 100 58 79 47 2327.5 47
1990 7 22 33076 52 101 55 78 46 2373.5 46
1990 7 23 33077 53 107 68 87.5 55.5 2429 55.5
1990 7 24 33078 54 99 59 79 47 2476 47
1990 7 25 33079 55 99 59 79 47 2523 47
1990 7 26 33080 56 103 68 85.5 53.5 2576.5 53.5
1990 7 27 33081 57 102 55 78.5 46.5 2623 46.5
1990 7 28 33082 58 104 55 79.5 47.5 2670.5 47.5
1990 7 29 33083 59 103 55 79 47 2717.5 47
1990 7 30 33084 60 105 57 81 49 2766.5 49
1990 7 31 33085 61 105 53 79 47 2813.5 47
1990 8 1 33086 62 103 60 81.5 49.5 2863 49.5
1990 8 2 33087 63 100 52 76 44 2907 44
1990 8 3 33088 64 96 52 74 42 2949 42
1990 8 4 33089 65 105 50 77.5 45.5 2994.5 45.5
1990 8 5 33090 66 100 54 77 45 3039.5 45
1990 8 6 33091 67 101 53 77 45 3084.5 45
1990 8 7 33092 68 104 51 77.5 45.5 3130 45.5
1990 8 8 33093 69 105 50 77.5 45.5 3175.5 45.5
1990 8 9 33094 70 108 67 87.5 55.5 3231 55.5
1990 8 10 33095 71 105 57 81 49 3280 49
1990 8 11 33096 72 104 55 79.5 47.5 3327.5 47.5
1990 8 12 33097 73 98 55 76.5 44.5 3372 44.5
1990 8 13 33098 74 91 57 74 42 3414 42
1990 8 14 33099 75 90 58 74 42 3456 42
1990 8 15 33100 76 80 60 70 38 3494 38
1990 8 16 33101 77 85 56 70.5 38.5 3532.5 38.5
1990 8 17 33102 78 93 50 71.5 39.5 3572 39.5
1990 8 18 33103 79 95 53 74 42 3614 42
1990 8 19 33104 80 91 59 75 43 3657 43
1990 8 20 33105 81 95 60 77.5 45.5 3702.5 45.5
1990 8 21 33106 82 95 53 74 42 3744.5 42
1990 8 22 33107 83 97 53 75 43 3787.5 43
1990 8 23 33108 84 100 46 73 41 3828.5 41
1990 8 24 33109 85 96 50 73 41 3869.5 41
1990 8 25 33110 86 95 62 78.5 46.5 3916 46.5
1990 8 26 33111 87 97 65 81 49 3965 49
1990 8 27 33112 88 99 49 74 42 4007 42
1990 8 28 33113 89 101 56 78.5 46.5 4053.5 46.5
1990 8 29 33114 90 105 57 81 49 4102.5 49
1990 8 30 33115 91 103 68 85.5 53.5 4156 53.5
1990 8 31 33116 92 100 68 84 52 4208 52
1990 9 1 33117 93 95 67 81 49 4257 49
1990 9 2 33118 94 85 67 76 44 4301 44
1990 9 3 33119 95 90 58 74 42 4343 42
1990 9 4 33120 96 96 63 79.5 47.5 4390.5 47.5
1990 9 5 33121 97 96 63 79.5 47.5 4438 47.5
1990 9 6 33122 98 95 62 78.5 46.5 4484.5 46.5
1990 9 7 33123 99 95 55 75 43 4527.5 43
1990 9 8 33124 100 98 55 76.5 44.5 4572 44.5
1990 9 9 33125 101 99 57 78 46 4618 46
1990 9 10 33126 102 100 58 79 47 4665 47
1990 9 11 33127 103 103 55 79 47 4712 47
1990 9 12 33128 104 103 53 78 46 4758 46
1990 9 13 33129 105 104 50 77 45 4803 45
1990 9 14 33130 106 105 52 78.5 46.5 4849.5 46.5
1990 9 15 33131 107 103 53 78 46 4895.5 46
1990 9 16 33132 108 72 60 66 34 4929.5 34
1990 9 17 33133 109 95 48 71.5 39.5 4969 39.5
1990 9 18 33134 110 67 52 59.5 27.5 4996.5 27.5
1990 9 19 33135 111 78 45 61.5 29.5 5026 29.5
1990 9 20 33136 112 72 45 58.5 26.5 5052.5 26.5
1990 9 21 33137 113 81 44 62.5 30.5 5083 30.5
1990 9 22 33138 114 84 48 66 34 5117 34
1990 9 23 33139 115 78 58 68 36 5153 36
1990 9 24 33140 116 80 57 68.5 36.5 5189.5 36.5
1990 9 25 33141 117 83 50 66.5 34.5 5224 34.5
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1990 9 26 33142 118 86 47 66.5 34.5 5258.5 34.5
1990 9 27 33143 119 82 50 66 34 5292.5 34
1990 9 28 33144 120 70 50 60 28 5320.5 28
1990 9 29 33145 121 76 49 62.5 30.5 5351 30.5
1990 9 30 33146 122 80 46 63 31 5382 31
1990 11 1 33178 154 68 41 54.5 22.5 5404.5 22.5
1990 11 2 33179 155 68 29 48.5 16.5 5421 16.5
1990 11 3 33180 156 51 39 45 13 5434 13
1990 11 4 33181 157 54 18 36 4 5438 4
1990 11 5 33182 158 61 28 44.5 12.5 5450.5 12.5
1990 11 6 33183 159 48 32 40 8 5458.5 8
1990 11 7 33184 160 ###M 30 #####M 0 5458.5 missing
1990 11 8 33185 161 52 20 36 4 5462.5 4
1990 11 9 33186 162 60 20 40 8 5470.5 8
1990 11 10 33187 163 68 20 44 12 5482.5 12
1990 11 11 33188 164 65 18 41.5 9.5 5492 9.5
1990 11 12 33189 165 62 18 40 8 5500 8
1990 11 13 33190 166 61 20 40.5 8.5 5508.5 8.5
1990 11 14 33191 167 62 22 42 10 5518.5 10
1990 11 15 33192 168 63 23 43 11 5529.5 11
1990 11 16 33193 169 60 30 45 13 5542.5 13
1990 11 17 33194 170 53 27 40 8 5550.5 8
1990 11 18 33195 171 57 21 39 7 5557.5 7
1990 11 19 33196 172 58 29 43.5 11.5 5569 11.5
1990 11 20 33197 173 60 25 42.5 10.5 5579.5 10.5
1990 11 21 33198 174 50 12 31 -1 5578.5 -1
1990 11 22 33199 175 55 12 33.5 1.5 5580 1.5
1990 11 23 33200 176 51 11 31 -1 5579 -1
1990 11 24 33201 177 52 11 31.5 -0.5 5578.5 -0.5
1990 11 25 33202 178 49 10 29.5 -2.5 5576 -2.5
1990 11 26 33203 179 52 27 39.5 7.5 5583.5 7.5
1990 11 27 33204 180 45 13 29 -3 5580.5 -3
1990 11 28 33205 181 44 10 27 -5 5575.5 -5
1990 11 29 33206 182 40 7 23.5 -8.5 5567 -8.5
1990 11 30 33207 183 37 9 23 -9 5558 -9
1990 12 1 33208 184 40 7 23.5 -8.5 5549.5 -8.5
1990 12 2 33209 185 42 6 24 -8 5541.5 -8
1990 12 3 33210 186 41 5 23 -9 5532.5 -9
1990 12 4 33211 187 40 6 23 -9 5523.5 -9
1990 12 5 33212 188 42 5 23.5 -8.5 5515 -8.5
1990 12 6 33213 189 45 4 24.5 -7.5 5507.5 -7.5
1990 12 7 33214 190 42 3 22.5 -9.5 5498 -9.5
1990 12 8 33215 191 46 2 24 -8 5490 -8
1990 12 9 33216 192 48 6 27 -5 5485 -5
1990 12 10 33217 193 48 6 27 -5 5480 -5
1990 12 11 33218 194 48 8 28 -4 5476 -4
1990 12 12 33219 195 52 20 36 4 5480 4
1990 12 13 33220 196 50 22 36 4 5484 4
1990 12 14 33221 197 51 14 32.5 0.5 5484.5 0.5
1990 12 15 33222 198 35 2 18.5 -13.5 5471 -13.5
1990 12 16 33223 199 44 20 32 0 5471 0
1990 12 17 33224 200 40 8 24 -8 5463 -8
1990 12 18 33225 201 46 12 29 -3 5460 -3
1990 12 19 33226 202 42 25 33.5 1.5 5461.5 1.5
1990 12 20 33227 203 32 15 23.5 -8.5 5453 -8.5
1990 12 21 33228 204 20 5 12.5 -19.5 5433.5 -19.5
1990 12 22 33229 205 18 -5 6.5 -25.5 5408 -25.5
1990 12 23 33230 206 18 -12 3 -29 5379 -29
1990 12 24 33231 207 19 -14 2.5 -29.5 5349.5 -29.5
1990 12 25 33232 208 27 0 13.5 -18.5 5331 -18.5
1990 12 26 33233 209 30 5 17.5 -14.5 5316.5 -14.5
1990 12 27 33234 210 30 -2 14 -18 5298.5 -18
1990 12 28 33235 211 36 0 18 -14 5284.5 -14
1990 12 29 33236 212 45 4 24.5 -7.5 5277 -7.5
1990 12 30 33237 213 23 -10 6.5 -25.5 5251.5 -25.5
1990 12 31 33238 214 25 -10 7.5 -24.5 5227 -24.5
1991 1 1 33239 215 30 -8 11 -21 5206 -21
1991 1 2 33240 216 32 -5 13.5 -18.5 5187.5 -18.5
1991 1 3 33241 217 27 0 13.5 -18.5 5169 -18.5
1991 1 4 33242 218 27 18 22.5 -9.5 5159.5 -9.5
1991 1 5 33243 219 35 18 26.5 -5.5 5154 -5.5
1991 1 6 33244 220 35 22 28.5 -3.5 5150.5 -3.5
1991 1 7 33245 221 35 23 29 -3 5147.5 -3
1991 1 8 33246 222 36 25 30.5 -1.5 5146 -1.5
1991 1 9 33247 223 35 25 30 -2 5144 -2
1991 1 10 33248 224 39 11 25 -7 5137 -7
1991 1 11 33249 225 32 10 21 -11 5126 -11
1991 1 12 33250 226 32 24 28 -4 5122 -4
1991 1 13 33251 227 29 15 22 -10 5112 -10
1991 1 14 33252 228 30 15 22.5 -9.5 5102.5 -9.5
1991 1 15 33253 229 27 12 19.5 -12.5 5090 -12.5
1991 1 16 33254 230 45 9 27 -5 5085 -5
1991 1 17 33255 231 38 0 19 -13 5072 -13
1991 1 18 33256 232 37 0 18.5 -13.5 5058.5 -13.5
1991 1 19 33257 233 37 0 18.5 -13.5 5045 -13.5
1991 1 20 33258 234 31 0 15.5 -16.5 5028.5 -16.5
1991 1 21 33259 235 34 -8 13 -19 5009.5 -19
1991 1 22 33260 236 29 -8 10.5 -21.5 4988 -21.5
1991 1 23 33261 237 32 -4 14 -18 4970 -18
1991 1 24 33262 238 31 -7 12 -20 4950 -20
1991 1 25 33263 239 32 -7 12.5 -19.5 4930.5 -19.5
1991 1 26 33264 240 30 -7 11.5 -20.5 4910 -20.5
1991 1 27 33265 241 35 -5 15 -17 4893 -17
1991 1 28 33266 242 35 -6 14.5 -17.5 4875.5 -17.5
1991 1 29 33267 243 35 9 22 -10 4865.5 -10
1991 1 30 33268 244 30 -8 11 -21 4844.5 -21
1991 1 31 33269 245 32 -7 12.5 -19.5 4825 -19.5
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1991 2 1 33270 246 35 -4 15.5 -16.5 4808.5 -16.5
1991 2 2 33271 247 36 -6 15 -17 4791.5 -17
1991 2 3 33272 248 40 8 24 -8 4783.5 -8
1991 2 4 33273 249 46 5 25.5 -6.5 4777 -6.5
1991 2 5 33274 250 43 5 24 -8 4769 -8
1991 2 6 33275 251 47 11 29 -3 4766 -3
1991 2 7 33276 252 48 12 30 -2 4764 -2
1991 2 8 33277 253 50 22 36 4 4768 4
1991 2 9 33278 254 50 15 32.5 0.5 4768.5 0.5
1991 2 10 33279 255 51 20 35.5 3.5 4772 3.5
1991 2 11 33280 256 53 18 35.5 3.5 4775.5 3.5
1991 2 12 33281 257 50 21 35.5 3.5 4779 3.5
1991 2 13 33282 258 62 20 41 9 4788 9
1991 2 14 33283 259 64 20 42 10 4798 10
1991 2 15 33284 260 59 24 41.5 9.5 4807.5 9.5
1991 2 16 33285 261 58 32 45 13 4820.5 13
1991 2 17 33286 262 51 34 42.5 10.5 4831 10.5
1991 2 18 33287 263 49 20 34.5 2.5 4833.5 2.5
1991 2 19 33288 264 54 13 33.5 1.5 4835 1.5
1991 2 20 33289 265 58 17 37.5 5.5 4840.5 5.5
1991 2 21 33290 266 60 18 39 7 4847.5 7
1991 2 22 33291 267 62 22 42 10 4857.5 10
1991 2 23 33292 268 65 24 44.5 12.5 4870 12.5
1991 2 24 33293 269 60 22 41 9 4879 9
1991 2 25 33294 270 55 17 36 4 4883 4
1991 2 26 33295 271 58 14 36 4 4887 4
1991 2 27 33296 272 60 15 37.5 5.5 4892.5 5.5
1991 2 28 33297 273 57 35 46 14 4906.5 14
1991 3 1 33298 274 53 42 47.5 15.5 4922 15.5
1991 3 2 33299 275 59 30 44.5 12.5 4934.5 12.5
1991 3 3 33300 276 67 20 43.5 11.5 4946 11.5
1991 3 4 33301 277 65 34 49.5 17.5 4963.5 17.5
1991 3 5 33302 278 60 40 50 18 4981.5 18
1991 3 6 33303 279 50 24 37 5 4986.5 5
1991 3 7 33304 280 49 20 34.5 2.5 4989 2.5
1991 3 8 33305 281 55 12 33.5 1.5 4990.5 1.5
1991 3 9 33306 282 57 12 34.5 2.5 4993 2.5
1991 3 10 33307 283 68 32 50 18 5011 18
1991 3 11 33308 284 55 40 47.5 15.5 5026.5 15.5
1991 3 12 33309 285 55 19 37 5 5031.5 5
1991 3 13 33310 286 58 18 38 6 5037.5 6
1991 3 14 33311 287 48 33 40.5 8.5 5046 8.5
1991 3 15 33312 288 47 27 37 5 5051 5
1991 3 16 33313 289 55 23 39 7 5058 7
1991 3 17 33314 290 61 22 41.5 9.5 5067.5 9.5
1991 3 18 33315 291 67 23 45 13 5080.5 13
1991 3 19 33316 292 55 23 39 7 5087.5 7
1991 3 20 33317 293 56 35 45.5 13.5 5101 13.5
1991 3 21 33318 294 50 27 38.5 6.5 5107.5 6.5
1991 3 22 33319 295 55 32 43.5 11.5 5119 11.5
1991 3 23 33320 296 57 27 42 10 5129 10
1991 3 24 33321 297 69 30 49.5 17.5 5146.5 17.5
1991 3 25 33322 298 65 32 48.5 16.5 5163 16.5
1991 3 26 33323 299 51 35 43 11 5174 11
1991 3 27 33324 300 48 28 38 6 5180 6
1991 3 28 33325 301 58 23 40.5 8.5 5188.5 8.5
1991 3 29 33326 302 52 30 41 9 5197.5 9
1991 3 30 33327 303 60 22 41 9 5206.5 9
1991 3 31 33328 304 65 22 43.5 11.5 5218 11.5
1991 4 1 33329 305 57 25 41 9 5227 9
1991 4 2 33330 306 73 30 51.5 19.5 5246.5 19.5
1991 4 3 33331 307 70 43 56.5 24.5 5271 24.5
1991 4 4 33332 308 74 31 52.5 20.5 5291.5 20.5
1991 4 5 33333 309 81 34 57.5 25.5 5317 25.5
1991 4 6 33334 310 80 40 60 28 5345 28
1991 4 7 33335 311 69 54 61.5 29.5 5374.5 29.5
1991 4 8 33336 312 60 30 45 13 5387.5 13
1991 4 9 33337 313 69 22 45.5 13.5 5401 13.5
1991 4 10 33338 314 57 34 45.5 13.5 5414.5 13.5
1991 4 11 33339 315 51 27 39 7 5421.5 7
1991 4 12 33340 316 46 30 38 6 5427.5 6
1991 4 13 33341 317 58 22 40 8 5435.5 8
1991 4 14 33342 318 69 25 47 15 5450.5 15
1991 4 15 33343 319 73 32 52.5 20.5 5471 20.5
1991 4 16 33344 320 74 42 58 26 5497 26
1991 4 17 33345 321 74 32 53 21 5518 21
1991 4 18 33346 322 70 32 51 19 5537 19
1991 4 19 33347 323 74 32 53 21 5558 21
1991 4 20 33348 324 80 38 59 27 5585 27
1991 4 21 33349 325 73 45 59 27 5612 27
1991 4 22 33350 326 70 34 52 20 5632 20
1991 4 23 33351 327 69 35 52 20 5652 20
1991 4 24 33352 328 75 33 54 22 5674 22
1991 4 25 33353 329 65 45 55 23 5697 23
1991 4 26 33354 330 57 34 45.5 13.5 5710.5 13.5
1991 4 27 33355 331 54 29 41.5 9.5 5720 9.5
1991 4 28 33356 332 58 30 44 12 5732 12
1991 4 29 33357 333 60 24 42 10 5742 10
1991 4 30 33358 334 67 27 47 15 5757 15
1991 5 1 33359 335 81 27 54 22 5779 22
1991 5 2 33360 336 65 45 55 23 5802 23
1991 5 3 33361 337 67 34 50.5 18.5 5820.5 18.5
1991 5 4 33362 338 65 35 50 18 5838.5 18
1991 5 5 33363 339 74 30 52 20 5858.5 20
1991 5 6 33364 340 80 34 57 25 5883.5 25
1991 5 7 33365 341 80 47 63.5 31.5 5915 31.5
1991 5 8 33366 342 88 40 64 32 5947 32


290 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1991 5 9 33367 343 84 60 72 40 5987 40
1991 5 10 33368 344 72 53 62.5 30.5 6017.5 30.5
1991 5 11 33369 345 67 38 52.5 20.5 6038 20.5
1991 5 12 33370 346 74 30 52 20 6058 20
1991 5 13 33371 347 82 38 60 28 6086 28
1991 5 14 33372 348 73 52 62.5 30.5 6116.5 30.5
1991 5 15 33373 349 74 50 62 30 6146.5 30
1991 5 16 33374 350 80 40 60 28 6174.5 28
1991 5 17 33375 351 85 40 62.5 30.5 6205 30.5
1991 5 18 33376 352 82 60 71 39 6244 39
1991 5 19 33377 353 86 47 66.5 34.5 6278.5 34.5
1991 5 20 33378 354 89 48 68.5 36.5 6315 36.5
1991 5 21 33379 355 88 50 69 37 6352 37
1991 5 22 33380 356 82 47 64.5 32.5 6384.5 32.5
1991 5 23 33381 357 80 47 63.5 31.5 6416 31.5
1991 5 24 33382 358 87 44 65.5 33.5 6449.5 33.5
1991 5 25 33383 359 85 54 69.5 37.5 6487 37.5
1991 5 26 33384 360 90 50 70 38 6525 38
1991 5 27 33385 361 87 60 73.5 41.5 6566.5 41.5
1991 5 28 33386 362 85 41 63 31 6597.5 31
1991 5 29 33387 363 87 40 63.5 31.5 6629 31.5 1991
1991 5 30 33388 364 85 59 72 40 6669 40 Avg (n ) % values
1991 5 31 33389 365 61 48 54.5 22.5 6691.5 22.5 52.1 333 91.2
1991 6 1 33390 1 70 44 57 25 25 25
1991 6 2 33391 2 79 44 61.5 29.5 54.5 29.5
1991 6 3 33392 3 86 52 69 37 91.5 37
1991 6 4 33393 4 90 52 71 39 130.5 39
1991 6 5 33394 5 90 57 73.5 41.5 172 41.5
1991 6 6 33395 6 90 60 75 43 215 43
1991 6 7 33396 7 90 53 71.5 39.5 254.5 39.5
1991 6 8 33397 8 97 52 74.5 42.5 297 42.5
1991 6 9 33398 9 95 52 73.5 41.5 338.5 41.5
1991 6 10 33399 10 95 57 76 44 382.5 44
1991 6 11 33400 11 96 65 80.5 48.5 431 48.5
1991 6 12 33401 12 97 52 74.5 42.5 473.5 42.5
1991 6 13 33402 13 91 60 75.5 43.5 517 43.5
1991 6 14 33403 14 90 57 73.5 41.5 558.5 41.5
1991 6 15 33404 15 94 50 72 40 598.5 40
1991 6 16 33405 16 95 52 73.5 41.5 640 41.5
1991 6 17 33406 17 97 52 74.5 42.5 682.5 42.5
1991 6 18 33407 18 97 55 76 44 726.5 44
1991 6 19 33408 19 97 65 81 49 775.5 49
1991 6 20 33409 20 95 52 73.5 41.5 817 41.5
1991 6 21 33410 21 96 49 72.5 40.5 857.5 40.5
1991 6 22 33411 22 93 49 71 39 896.5 39
1991 6 23 33412 23 95 48 71.5 39.5 936 39.5
1991 6 24 33413 24 95 56 75.5 43.5 979.5 43.5
1991 6 25 33414 25 92 65 78.5 46.5 1026 46.5
1991 6 26 33415 26 90 60 75 43 1069 43
1991 6 27 33416 27 84 45 64.5 32.5 1101.5 32.5
1991 6 28 33417 28 93 50 71.5 39.5 1141 39.5
1991 6 29 33418 29 93 56 74.5 42.5 1183.5 42.5
1991 6 30 33419 30 94 54 74 42 1225.5 42
1991 7 1 33420 31 95 52 73.5 41.5 1267 41.5
1991 7 2 33421 32 100 52 76 44 1311 44
1991 7 3 33422 33 102 58 80 48 1359 48
1991 7 4 33423 34 102 57 79.5 47.5 1406.5 47.5
1991 7 5 33424 35 107 55 81 49 1455.5 49
1991 7 6 33425 36 104 62 83 51 1506.5 51
1991 7 7 33426 37 100 72 86 54 1560.5 54
1991 7 8 33427 38 98 67 82.5 50.5 1611 50.5
1991 7 9 33428 39 97 67 82 50 1661 50
1991 7 10 33429 40 97 63 80 48 1709 48
1991 7 11 33430 41 95 55 75 43 1752 43
1991 7 12 33431 42 100 57 78.5 46.5 1798.5 46.5
1991 7 13 33432 43 100 67 83.5 51.5 1850 51.5
1991 7 14 33433 44 100 60 80 48 1898 48
1991 7 15 33434 45 100 58 79 47 1945 47
1991 7 16 33435 46 105 65 85 53 1998 53
1991 7 17 33436 47 101 66 83.5 51.5 2049.5 51.5
1991 7 18 33437 48 92 65 78.5 46.5 2096 46.5
1991 7 19 33438 49 93 68 80.5 48.5 2144.5 48.5
1991 7 20 33439 50 86 62 74 42 2186.5 42
1991 7 21 33440 51 89 55 72 40 2226.5 40
1991 7 22 33441 52 96 58 77 45 2271.5 45
1991 7 23 33442 53 95 62 78.5 46.5 2318 46.5
1991 7 24 33443 54 86 60 73 41 2359 41
1991 7 25 33444 55 92 52 72 40 2399 40
1991 7 26 33445 56 75 58 66.5 34.5 2433.5 34.5
1991 7 27 33446 57 97 54 75.5 43.5 2477 43.5
1991 7 28 33447 58 102 54 78 46 2523 46
1991 7 29 33448 59 102 55 78.5 46.5 2569.5 46.5
1991 7 30 33449 60 100 60 80 48 2617.5 48
1991 7 31 33450 61 97 62 79.5 47.5 2665 47.5
1991 8 1 33451 62 99 77 88 56 2721 56
1991 8 2 33452 63 97 65 81 49 2770 49
1991 8 3 33453 64 81 63 72 40 2810 40
1991 8 4 33454 65 87 58 72.5 40.5 2850.5 40.5
1991 8 5 33455 66 94 52 73 41 2891.5 41
1991 8 6 33456 67 82 48 65 33 2924.5 33
1991 8 7 33457 68 92 50 71 39 2963.5 39
1991 8 8 33458 69 97 52 74.5 42.5 3006 42.5
1991 8 9 33459 70 100 52 76 44 3050 44
1991 8 10 33460 71 95 65 80 48 3098 48
1991 8 11 33461 72 95 63 79 47 3145 47
1991 8 12 33462 73 87 62 74.5 42.5 3187.5 42.5
1991 8 13 33463 74 97 63 80 48 3235.5 48
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1991 8 14 33464 75 97 58 77.5 45.5 3281 45.5
1991 8 15 33465 76 97 62 79.5 47.5 3328.5 47.5
1991 8 16 33466 77 96 55 75.5 43.5 3372 43.5
1991 8 17 33467 78 100 52 76 44 3416 44
1991 8 18 33468 79 88 62 75 43 3459 43
1991 8 19 33469 80 95 48 71.5 39.5 3498.5 39.5
1991 8 20 33470 81 100 52 76 44 3542.5 44
1991 8 21 33471 82 100 56 78 46 3588.5 46
1991 8 22 33472 83 95 55 75 43 3631.5 43
1991 8 23 33473 84 97 55 76 44 3675.5 44
1991 8 24 33474 85 99 64 81.5 49.5 3725 49.5
1991 8 25 33475 86 99 60 79.5 47.5 3772.5 47.5
1991 8 26 33476 87 92 68 80 48 3820.5 48
1991 8 27 33477 88 85 55 70 38 3858.5 38
1991 8 28 33478 89 95 52 73.5 41.5 3900 41.5
1991 8 29 33479 90 91 54 72.5 40.5 3940.5 40.5
1991 8 30 33480 91 100 52 76 44 3984.5 44
1991 8 31 33481 92 94 54 74 42 4026.5 42
1991 9 1 33482 93 80 56 68 36 4062.5 36
1991 9 2 33483 94 93 52 72.5 40.5 4103 40.5
1991 9 3 33484 95 96 52 74 42 4145 42
1991 9 4 33485 96 97 52 74.5 42.5 4187.5 42.5
1991 9 5 33486 97 90 60 75 43 4230.5 43
1991 9 6 33487 98 73 55 64 32 4262.5 32
1991 9 7 33488 99 80 55 67.5 35.5 4298 35.5
1991 9 8 33489 100 80 52 66 34 4332 34
1991 9 9 33490 101 88 55 71.5 39.5 4371.5 39.5
1991 9 10 33491 102 87 63 75 43 4414.5 43
1991 9 11 33492 103 85 52 68.5 36.5 4451 36.5
1991 9 12 33493 104 83 50 66.5 34.5 4485.5 34.5
1991 9 13 33494 105 80 48 64 32 4517.5 32
1991 9 14 33495 106 85 56 70.5 38.5 4556 38.5
1991 9 15 33496 107 79 42 60.5 28.5 4584.5 28.5
1991 9 16 33497 108 78 40 59 27 4611.5 27
1991 9 17 33498 109 85 38 61.5 29.5 4641 29.5
1991 9 18 33499 110 85 44 64.5 32.5 4673.5 32.5
1991 9 19 33500 111 85 40 62.5 30.5 4704 30.5
1991 9 20 33501 112 88 45 66.5 34.5 4738.5 34.5
1991 9 21 33502 113 95 42 68.5 36.5 4775 36.5
1991 9 22 33503 114 87 45 66 34 4809 34
1991 9 23 33504 115 88 39 63.5 31.5 4840.5 31.5
1991 9 24 33505 116 83 40 61.5 29.5 4870 29.5
1991 9 25 33506 117 88 40 64 32 4902 32
1991 9 26 33507 118 90 42 66 34 4936 34
1991 9 27 33508 119 90 44 67 35 4971 35
1991 9 28 33509 120 88 50 69 37 5008 37
1991 9 29 33510 121 82 50 66 34 5042 34
1991 9 30 33511 122 81 45 63 31 5073 31
1991 10 1 33512 123 85 43 64 32 5105 32
1991 10 2 33513 124 87 38 62.5 30.5 5135.5 30.5
1991 10 3 33514 125 88 38 63 31 5166.5 31
1991 10 4 33515 126 78 42 60 28 5194.5 28
1991 10 5 33516 127 79 30 54.5 22.5 5217 22.5
1991 10 6 33517 128 84 32 58 26 5243 26
1991 10 7 33518 129 85 34 59.5 27.5 5270.5 27.5
1991 10 8 33519 130 87 38 62.5 30.5 5301 30.5
1991 10 9 33520 131 83 38 60.5 28.5 5329.5 28.5
1991 10 10 33521 132 86 35 60.5 28.5 5358 28.5
1991 10 11 33522 133 85 33 59 27 5385 27
1991 10 12 33523 134 84 38 61 29 5414 29
1991 10 13 33524 135 83 35 59 27 5441 27
1991 10 14 33525 136 84 33 58.5 26.5 5467.5 26.5
1991 10 15 33526 137 85 35 60 28 5495.5 28
1991 10 16 33527 138 89 35 62 30 5525.5 30
1991 10 17 33528 139 89 45 67 35 5560.5 35
1991 10 18 33529 140 82 38 60 28 5588.5 28
1991 10 19 33530 141 78 32 55 23 5611.5 23
1991 10 20 33531 142 78 38 58 26 5637.5 26
1991 10 21 33532 143 78 32 55 23 5660.5 23
1991 10 22 33533 144 78 35 56.5 24.5 5685 24.5
1991 10 23 33534 145 69 50 59.5 27.5 5712.5 27.5
1991 10 24 33535 146 60 40 50 18 5730.5 18
1991 10 25 33536 147 60 35 47.5 15.5 5746 15.5
1991 10 26 33537 148 65 32 48.5 16.5 5762.5 16.5
1991 10 27 33538 149 55 38 46.5 14.5 5777 14.5
1991 10 28 33539 150 41 30 35.5 3.5 5780.5 3.5
1991 10 29 33540 151 41 27 34 2 5782.5 2
1991 10 30 33541 152 41 28 34.5 2.5 5785 2.5
1991 10 31 33542 153 44 16 30 -2 5783 -2
1991 11 1 33543 154 53 20 36.5 4.5 5787.5 4.5
1991 11 2 33544 155 43 27 35 3 5790.5 3
1991 11 3 33545 156 40 12 26 -6 5784.5 -6
1991 11 4 33546 157 50 23 36.5 4.5 5789 4.5
1991 11 5 33547 158 59 23 41 9 5798 9
1991 11 6 33548 159 68 29 48.5 16.5 5814.5 16.5
1991 11 7 33549 160 68 32 50 18 5832.5 18
1991 11 8 33550 161 62 29 45.5 13.5 5846 13.5
1991 11 9 33551 162 62 28 45 13 5859 13
1991 11 10 33552 163 68 28 48 16 5875 16
1991 11 11 33553 164 65 35 50 18 5893 18
1991 11 12 33554 165 61 20 40.5 8.5 5901.5 8.5
1991 11 13 33555 166 57 20 38.5 6.5 5908 6.5
1991 11 14 33556 167 51 22 36.5 4.5 5912.5 4.5
1991 11 15 33557 168 46 33 39.5 7.5 5920 7.5
1991 11 16 33558 169 55 36 45.5 13.5 5933.5 13.5
1991 11 17 33559 170 54 28 41 9 5942.5 9
1991 11 18 33560 171 50 38 44 12 5954.5 12
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1991 11 19 33561 172 51 26 38.5 6.5 5961 6.5
1991 11 20 33562 173 49 22 35.5 3.5 5964.5 3.5
1991 11 21 33563 174 48 23 35.5 3.5 5968 3.5
1991 11 22 33564 175 45 28 36.5 4.5 5972.5 4.5
1991 11 23 33565 176 42 10 26 -6 5966.5 -6
1991 11 24 33566 177 41 12 26.5 -5.5 5961 -5.5
1991 11 25 33567 178 47 20 33.5 1.5 5962.5 1.5
1991 11 26 33568 179 47 17 32 0 5962.5 0
1991 11 27 33569 180 60 20 40 8 5970.5 8
1991 11 28 33570 181 44 29 36.5 4.5 5975 4.5
1991 11 29 33571 182 40 17 28.5 -3.5 5971.5 -3.5
1991 11 30 33572 183 35 15 25 -7 5964.5 -7
1991 12 1 33573 184 37 8 22.5 -9.5 5955 -9.5
1991 12 2 33574 185 45 12 28.5 -3.5 5951.5 -3.5
1991 12 3 33575 186 45 12 28.5 -3.5 5948 -3.5
1991 12 4 33576 187 42 13 27.5 -4.5 5943.5 -4.5
1991 12 5 33577 188 43 12 27.5 -4.5 5939 -4.5
1991 12 6 33578 189 45 8 26.5 -5.5 5933.5 -5.5
1991 12 7 33579 190 42 12 27 -5 5928.5 -5
1991 12 8 33580 191 42 22 32 0 5928.5 0
1991 12 9 33581 192 45 12 28.5 -3.5 5925 -3.5
1991 12 10 33582 193 39 14 26.5 -5.5 5919.5 -5.5
1991 12 11 33583 194 37 27 32 0 5919.5 0
1991 12 12 33584 195 32 22 27 -5 5914.5 -5
1991 12 13 33585 196 37 22 29.5 -2.5 5912 -2.5
1991 12 14 33586 197 28 20 24 -8 5904 -8
1991 12 15 33587 198 31 25 28 -4 5900 -4
1991 12 16 33588 199 29 24 26.5 -5.5 5894.5 -5.5
1991 12 17 33589 200 31 23 27 -5 5889.5 -5
1991 12 18 33590 201 33 20 26.5 -5.5 5884 -5.5
1991 12 19 33591 202 34 28 31 -1 5883 -1
1991 12 20 33592 203 37 10 23.5 -8.5 5874.5 -8.5
1991 12 21 33593 204 36 5 20.5 -11.5 5863 -11.5
1991 12 22 33594 205 27 20 23.5 -8.5 5854.5 -8.5
1991 12 23 33595 206 28 20 24 -8 5846.5 -8
1991 12 24 33596 207 26 20 23 -9 5837.5 -9
1991 12 25 33597 208 26 20 23 -9 5828.5 -9
1991 12 26 33598 209 27 19 23 -9 5819.5 -9
1991 12 27 33599 210 28 15 21.5 -10.5 5809 -10.5
1991 12 28 33600 211 29 20 24.5 -7.5 5801.5 -7.5
1991 12 29 33601 212 32 20 26 -6 5795.5 -6
1991 12 30 33602 213 32 20 26 -6 5789.5 -6
1991 12 31 33603 214 30 24 27 -5 5784.5 -5
1992 1 1 33604 215 27 19 23 -9 5775.5 -9
1992 1 2 33605 216 28 9 18.5 -13.5 5762 -13.5
1992 1 3 33606 217 25 9 17 -15 5747 -15
1992 1 4 33607 218 30 15 22.5 -9.5 5737.5 -9.5
1992 1 5 33608 219 34 23 28.5 -3.5 5734 -3.5
1992 1 6 33609 220 35 18 26.5 -5.5 5728.5 -5.5
1992 1 7 33610 221 30 7 18.5 -13.5 5715 -13.5
1992 1 8 33611 222 27 -2 12.5 -19.5 5695.5 -19.5
1992 1 9 33612 223 23 -7 8 -24 5671.5 -24
1992 1 10 33613 224 23 12 17.5 -14.5 5657 -14.5
1992 1 11 33614 225 21 0 10.5 -21.5 5635.5 -21.5
1992 1 12 33615 226 30 0 15 -17 5618.5 -17
1992 1 13 33616 227 25 -11 7 -25 5593.5 -25
1992 1 14 33617 228 20 -9 5.5 -26.5 5567 -26.5
1992 1 15 33618 229 27 -7 10 -22 5545 -22
1992 1 16 33619 230 20 -7 6.5 -25.5 5519.5 -25.5
1992 1 17 33620 231 22 -7 7.5 -24.5 5495 -24.5
1992 1 18 33621 232 23 -12 5.5 -26.5 5468.5 -26.5
1992 1 19 33622 233 20 -15 2.5 -29.5 5439 -29.5
1992 1 20 33623 234 16 -15 0.5 -31.5 5407.5 -31.5
1992 1 21 33624 235 20 -15 2.5 -29.5 5378 -29.5
1992 1 22 33625 236 27 -11 8 -24 5354 -24
1992 1 23 33626 237 28 -11 8.5 -23.5 5330.5 -23.5
1992 1 24 33627 238 32 -5 13.5 -18.5 5312 -18.5
1992 1 25 33628 239 27 -4 11.5 -20.5 5291.5 -20.5
1992 1 26 33629 240 30 -6 12 -20 5271.5 -20
1992 1 27 33630 241 30 -6 12 -20 5251.5 -20
1992 1 28 33631 242 28 -5 11.5 -20.5 5231 -20.5
1992 1 29 33632 243 30 -7 11.5 -20.5 5210.5 -20.5
1992 1 30 33633 244 32 -8 12 -20 5190.5 -20
1992 1 31 33634 245 30 -5 12.5 -19.5 5171 -19.5
1992 2 1 33635 246 31 -5 13 -19 5152 -19
1992 2 2 33636 247 35 -2 16.5 -15.5 5136.5 -15.5
1992 2 3 33637 248 40 2 21 -11 5125.5 -11
1992 2 4 33638 249 44 12 28 -4 5121.5 -4
1992 2 5 33639 250 40 3 21.5 -10.5 5111 -10.5
1992 2 6 33640 251 38 6 22 -10 5101 -10
1992 2 7 33641 252 37 5 21 -11 5090 -11
1992 2 8 33642 253 45 10 27.5 -4.5 5085.5 -4.5
1992 2 9 33643 254 47 24 35.5 3.5 5089 3.5
1992 2 10 33644 255 41 25 33 1 5090 1
1992 2 11 33645 256 48 25 36.5 4.5 5094.5 4.5
1992 2 12 33646 257 42 24 33 1 5095.5 1
1992 2 13 33647 258 38 30 34 2 5097.5 2
1992 2 14 33648 259 49 27 38 6 5103.5 6
1992 2 15 33649 260 40 24 32 0 5103.5 0
1992 2 16 33650 261 48 32 40 8 5111.5 8
1992 2 17 33651 262 50 24 37 5 5116.5 5
1992 2 18 33652 263 50 22 36 4 5120.5 4
1992 2 19 33653 264 49 22 35.5 3.5 5124 3.5
1992 2 20 33654 265 49 27 38 6 5130 6
1992 2 21 33655 266 56 25 40.5 8.5 5138.5 8.5
1992 2 22 33656 267 56 35 45.5 13.5 5152 13.5
1992 2 23 33657 268 56 26 41 9 5161 9
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1992 2 24 33658 269 53 22 37.5 5.5 5166.5 5.5
1992 2 25 33659 270 56 32 44 12 5178.5 12
1992 2 26 33660 271 57 22 39.5 7.5 5186 7.5
1992 2 27 33661 272 63 22 42.5 10.5 5196.5 10.5
1992 2 28 33662 273 65 24 44.5 12.5 5209 12.5
1992 2 29 33663 274 62 24 43 11 5220 11
1992 3 1 33664 275 65 27 46 14 5234 14
1992 3 2 33665 276 65 30 47.5 15.5 5249.5 15.5
1992 3 3 33666 277 55 37 46 14 5263.5 14
1992 3 4 33667 278 59 28 43.5 11.5 5275 11.5
1992 3 5 33668 279 63 37 50 18 5293 18
1992 3 6 33669 280 65 30 47.5 15.5 5308.5 15.5
1992 3 7 33670 281 63 38 50.5 18.5 5327 18.5
1992 3 8 33671 282 50 38 44 12 5339 12
1992 3 9 33672 283 51 32 41.5 9.5 5348.5 9.5
1992 3 10 33673 284 60 23 41.5 9.5 5358 9.5
1992 3 11 33674 285 60 25 42.5 10.5 5368.5 10.5
1992 3 12 33675 286 67 28 47.5 15.5 5384 15.5
1992 3 13 33676 287 72 28 50 18 5402 18
1992 3 14 33677 288 72 30 51 19 5421 19
1992 3 15 33678 289 70 30 50 18 5439 18
1992 3 16 33679 290 67 32 49.5 17.5 5456.5 17.5
1992 3 17 33680 291 62 42 52 20 5476.5 20
1992 3 18 33681 292 59 27 43 11 5487.5 11
1992 3 19 33682 293 60 26 43 11 5498.5 11
1992 3 20 33683 294 64 25 44.5 12.5 5511 12.5
1992 3 21 33684 295 62 32 47 15 5526 15
1992 3 22 33685 296 62 29 45.5 13.5 5539.5 13.5
1992 3 23 33686 297 54 39 46.5 14.5 5554 14.5
1992 3 24 33687 298 65 26 45.5 13.5 5567.5 13.5
1992 3 25 33688 299 65 32 48.5 16.5 5584 16.5
1992 3 26 33689 300 70 35 52.5 20.5 5604.5 20.5
1992 3 27 33690 301 55 45 50 18 5622.5 18
1992 3 28 33691 302 60 40 50 18 5640.5 18
1992 3 29 33692 303 62 36 49 17 5657.5 17
1992 3 30 33693 304 58 35 46.5 14.5 5672 14.5
1992 3 31 33694 305 65 40 52.5 20.5 5692.5 20.5
1992 4 1 33695 306 64 44 54 22 5714.5 22
1992 4 2 33696 307 71 32 51.5 19.5 5734 19.5
1992 4 3 33697 308 76 34 55 23 5757 23
1992 4 4 33698 309 79 35 57 25 5782 25
1992 4 5 33699 310 75 39 57 25 5807 25
1992 4 6 33700 311 76 45 60.5 28.5 5835.5 28.5
1992 4 7 33701 312 77 43 60 28 5863.5 28
1992 4 8 33702 313 79 38 58.5 26.5 5890 26.5
1992 4 9 33703 314 82 42 62 30 5920 30
1992 4 10 33704 315 82 45 63.5 31.5 5951.5 31.5
1992 4 11 33705 316 85 50 67.5 35.5 5987 35.5
1992 4 12 33706 317 85 50 67.5 35.5 6022.5 35.5
1992 4 13 33707 318 80 52 66 34 6056.5 34
1992 4 14 33708 319 80 48 64 32 6088.5 32
1992 4 15 33709 320 65 52 58.5 26.5 6115 26.5
1992 4 16 33710 321 75 45 60 28 6143 28
1992 4 17 33711 322 82 40 61 29 6172 29
1992 4 18 33712 323 62 40 51 19 6191 19
1992 4 19 33713 324 65 35 50 18 6209 18
1992 4 20 33714 325 70 35 52.5 20.5 6229.5 20.5
1992 4 21 33715 326 79 33 56 24 6253.5 24
1992 4 22 33716 327 72 48 60 28 6281.5 28
1992 4 23 33717 328 72 45 58.5 26.5 6308 26.5
1992 4 24 33718 329 75 35 55 23 6331 23
1992 4 25 33719 330 84 35 59.5 27.5 6358.5 27.5
1992 4 26 33720 331 88 39 63.5 31.5 6390 31.5
1992 4 27 33721 332 93 47 70 38 6428 38
1992 4 28 33722 333 92 47 69.5 37.5 6465.5 37.5
1992 4 29 33723 334 93 45 69 37 6502.5 37
1992 4 30 33724 335 90 57 73.5 41.5 6544 41.5
1992 5 1 33725 336 87 57 72 40 6584 40
1992 5 2 33726 337 82 40 61 29 6613 29
1992 5 3 33727 338 87 45 66 34 6647 34
1992 5 4 33728 339 88 45 66.5 34.5 6681.5 34.5
1992 5 5 33729 340 88 46 67 35 6716.5 35
1992 5 6 33730 341 82 54 68 36 6752.5 36
1992 5 7 33731 342 82 50 66 34 6786.5 34
1992 5 8 33732 343 82 52 67 35 6821.5 35
1992 5 9 33733 344 69 52 60.5 28.5 6850 28.5
1992 5 10 33734 345 76 36 56 24 6874 24
1992 5 11 33735 346 86 38 62 30 6904 30
1992 5 12 33736 347 83 50 66.5 34.5 6938.5 34.5
1992 5 13 33737 348 90 40 65 33 6971.5 33
1992 5 14 33738 349 90 50 70 38 7009.5 38
1992 5 15 33739 350 90 52 71 39 7048.5 39
1992 5 16 33740 351 90 40 65 33 7081.5 33
1992 5 17 33741 352 95 43 69 37 7118.5 37
1992 5 18 33742 353 94 50 72 40 7158.5 40
1992 5 19 33743 354 90 55 72.5 40.5 7199 40.5
1992 5 20 33744 355 72 50 61 29 7228 29
1992 5 21 33745 356 72 54 63 31 7259 31
1992 5 22 33746 357 78 45 61.5 29.5 7288.5 29.5
1992 5 23 33747 358 80 50 65 33 7321.5 33
1992 5 24 33748 359 77 53 65 33 7354.5 33
1992 5 25 33749 360 76 53 64.5 32.5 7387 32.5
1992 5 26 33750 361 80 52 66 34 7421 34
1992 5 27 33751 362 83 49 66 34 7455 34
1992 5 28 33752 363 81 43 62 30 7485 30
1992 5 29 33753 364 77 60 68.5 36.5 7521.5 36.5 1992
1992 5 30 33754 365 83 48 65.5 33.5 7555 33.5 Avg (n ) % values
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1992 5 31 33755 366 85 48 66.5 34.5 7589.5 34.5 52.7 366 100.0
1992 6 1 33756 1 85 48 66.5 34.5 34.5 34.5
1992 6 2 33757 2 92 45 68.5 36.5 71 36.5
1992 6 3 33758 3 89 64 76.5 44.5 115.5 44.5
1992 6 4 33759 4 95 50 72.5 40.5 156 40.5
1992 6 5 33760 5 90 57 73.5 41.5 197.5 41.5
1992 6 6 33761 6 92 50 71 39 236.5 39
1992 6 7 33762 7 92 50 71 39 275.5 39
1992 6 8 33763 8 90 50 70 38 313.5 38
1992 6 9 33764 9 88 52 70 38 351.5 38
1992 6 10 33765 10 92 55 73.5 41.5 393 41.5
1992 6 11 33766 11 94 55 74.5 42.5 435.5 42.5
1992 6 12 33767 12 95 53 74 42 477.5 42
1992 6 13 33768 13 85 64 74.5 42.5 520 42.5
1992 6 14 33769 14 87 60 73.5 41.5 561.5 41.5
1992 6 15 33770 15 80 39 59.5 27.5 589 27.5
1992 6 16 33771 16 79 55 67 35 624 35
1992 6 17 33772 17 86 42 64 32 656 32
1992 6 18 33773 18 97 44 70.5 38.5 694.5 38.5
1992 6 19 33774 19 97 45 71 39 733.5 39
1992 6 20 33775 20 99 48 73.5 41.5 775 41.5
1992 6 21 33776 21 100 50 75 43 818 43
1992 6 22 33777 22 101 50 75.5 43.5 861.5 43.5
1992 6 23 33778 23 103 52 77.5 45.5 907 45.5
1992 6 24 33779 24 97 60 78.5 46.5 953.5 46.5
1992 6 25 33780 25 87 58 72.5 40.5 994 40.5
1992 6 26 33781 26 87 52 69.5 37.5 1031.5 37.5
1992 6 27 33782 27 93 44 68.5 36.5 1068 36.5
1992 6 28 33783 28 101 52 76.5 44.5 1112.5 44.5
1992 6 29 33784 29 97 52 74.5 42.5 1155 42.5
1992 6 30 33785 30 91 68 79.5 47.5 1202.5 47.5
1992 7 1 33786 31 85 52 68.5 36.5 1239 36.5
1992 7 2 33787 32 85 46 65.5 33.5 1272.5 33.5
1992 7 3 33788 33 97 46 71.5 39.5 1312 39.5
1992 7 4 33789 34 101 60 80.5 48.5 1360.5 48.5
1992 7 5 33790 35 103 64 83.5 51.5 1412 51.5
1992 7 6 33791 36 104 58 81 49 1461 49
1992 7 7 33792 37 89 70 79.5 47.5 1508.5 47.5
1992 7 8 33793 38 85 60 72.5 40.5 1549 40.5
1992 7 9 33794 39 90 50 70 38 1587 38
1992 7 10 33795 40 99 57 78 46 1633 46
1992 7 11 33796 41 90 62 76 44 1677 44
1992 7 12 33797 42 80 63 71.5 39.5 1716.5 39.5
1992 7 13 33798 43 85 53 69 37 1753.5 37
1992 7 14 33799 44 92 52 72 40 1793.5 40
1992 7 15 33800 45 90 58 74 42 1835.5 42
1992 7 16 33801 46 95 52 73.5 41.5 1877 41.5
1992 7 17 33802 47 100 57 78.5 46.5 1923.5 46.5
1992 7 18 33803 48 97 58 77.5 45.5 1969 45.5
1992 7 19 33804 49 100 62 81 49 2018 49
1992 7 20 33805 50 103 60 81.5 49.5 2067.5 49.5
1992 7 21 33806 51 102 75 88.5 56.5 2124 56.5
1992 7 22 33807 52 95 60 77.5 45.5 2169.5 45.5
1992 7 23 33808 53 99 73 86 54 2223.5 54
1992 7 24 33809 54 91 62 76.5 44.5 2268 44.5
1992 7 25 33810 55 91 60 75.5 43.5 2311.5 43.5
1992 7 26 33811 56 95 50 72.5 40.5 2352 40.5
1992 7 27 33812 57 100 53 76.5 44.5 2396.5 44.5
1992 7 28 33813 58 101 65 83 51 2447.5 51
1992 7 29 33814 59 101 58 79.5 47.5 2495 47.5
1992 7 30 33815 60 102 57 79.5 47.5 2542.5 47.5
1992 7 31 33816 61 104 57 80.5 48.5 2591 48.5
1992 8 1 33817 62 105 57 81 49 2640 49
1992 8 2 33818 63 105 55 80 48 2688 48
1992 8 3 33819 64 105 68 86.5 54.5 2742.5 54.5
1992 8 4 33820 65 99 65 82 50 2792.5 50
1992 8 5 33821 66 95 70 82.5 50.5 2843 50.5
1992 8 6 33822 67 83 59 71 39 2882 39
1992 8 7 33823 68 93 61 77 45 2927 45
1992 8 8 33824 69 97 55 76 44 2971 44
1992 8 9 33825 70 100 58 79 47 3018 47
1992 8 10 33826 71 97 65 81 49 3067 49
1992 8 11 33827 72 100 65 82.5 50.5 3117.5 50.5
1992 8 12 33828 73 101 62 81.5 49.5 3167 49.5
1992 8 13 33829 74 104 55 79.5 47.5 3214.5 47.5
1992 8 14 33830 75 101 60 80.5 48.5 3263 48.5
1992 8 15 33831 76 102 64 83 51 3314 51
1992 8 16 33832 77 100 68 84 52 3366 52
1992 8 17 33833 78 100 60 80 48 3414 48
1992 8 18 33834 79 100 55 77.5 45.5 3459.5 45.5
1992 8 19 33835 80 102 60 81 49 3508.5 49
1992 8 20 33836 81 95 69 82 50 3558.5 50
1992 8 21 33837 82 97 62 79.5 47.5 3606 47.5
1992 8 22 33838 83 94 70 82 50 3656 50
1992 8 23 33839 84 81 52 66.5 34.5 3690.5 34.5
1992 8 24 33840 85 87 57 72 40 3730.5 40
1992 8 25 33841 86 87 54 70.5 38.5 3769 38.5
1992 8 26 33842 87 86 48 67 35 3804 35
1992 8 27 33843 88 90 35 62.5 30.5 3834.5 30.5
1992 8 28 33844 89 96 42 69 37 3871.5 37
1992 8 29 33845 90 96 55 75.5 43.5 3915 43.5
1992 8 30 33846 91 84 60 72 40 3955 40
1992 8 31 33847 92 79 55 67 35 3990 35
1992 9 1 33848 93 81 41 61 29 4019 29
1992 9 2 33849 94 90 50 70 38 4057 38
1992 9 3 33850 95 89 55 72 40 4097 40
1992 9 4 33851 96 83 58 70.5 38.5 4135.5 38.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1992 9 5 33852 97 84 44 64 32 4167.5 32
1992 9 6 33853 98 83 54 68.5 36.5 4204 36.5
1992 9 7 33854 99 89 41 65 33 4237 33
1992 9 8 33855 100 95 42 68.5 36.5 4273.5 36.5
1992 9 9 33856 101 94 50 72 40 4313.5 40
1992 9 10 33857 102 95 45 70 38 4351.5 38
1992 9 11 33858 103 94 52 73 41 4392.5 41
1992 9 12 33859 104 95 65 80 48 4440.5 48
1992 9 13 33860 105 94 57 75.5 43.5 4484 43.5
1992 9 14 33861 106 93 46 69.5 37.5 4521.5 37.5
1992 9 15 33862 107 88 60 74 42 4563.5 42
1992 9 16 33863 108 91 55 73 41 4604.5 41
1992 9 17 33864 109 93 56 74.5 42.5 4647 42.5
1992 9 18 33865 110 85 60 72.5 40.5 4687.5 40.5
1992 9 19 33866 111 87 55 71 39 4726.5 39
1992 9 20 33867 112 87 60 73.5 41.5 4768 41.5
1992 9 21 33868 113 87 45 66 34 4802 34
1992 9 22 33869 114 95 45 70 38 4840 38
1992 9 23 33870 115 95 45 70 38 4878 38
1992 9 24 33871 116 92 55 73.5 41.5 4919.5 41.5
1992 9 25 33872 117 82 49 65.5 33.5 4953 33.5
1992 9 26 33873 118 79 38 58.5 26.5 4979.5 26.5
1992 9 27 33874 119 84 33 58.5 26.5 5006 26.5
1992 9 28 33875 120 88 34 61 29 5035 29
1992 9 29 33876 121 87 53 70 38 5073 38
1992 9 30 33877 122 88 38 63 31 5104 31
1992 10 1 33878 123 88 35 61.5 29.5 5133.5 29.5
1992 10 2 33879 124 90 36 63 31 5164.5 31
1992 10 3 33880 125 84 50 67 35 5199.5 35
1992 10 4 33881 126 77 42 59.5 27.5 5227 27.5
1992 10 5 33882 127 80 32 56 24 5251 24
1992 10 6 33883 128 77 42 59.5 27.5 5278.5 27.5
1992 10 7 33884 129 66 38 52 20 5298.5 20
1992 10 8 33885 130 73 24 48.5 16.5 5315 16.5
1992 10 9 33886 131 78 32 55 23 5338 23
1992 10 10 33887 132 76 29 52.5 20.5 5358.5 20.5
1992 10 11 33888 133 84 29 56.5 24.5 5383 24.5
1992 10 12 33889 134 85 32 58.5 26.5 5409.5 26.5
1992 10 13 33890 135 89 34 61.5 29.5 5439 29.5
1992 10 14 33891 136 88 43 65.5 33.5 5472.5 33.5
1992 10 15 33892 137 79 55 67 35 5507.5 35
1992 10 16 33893 138 78 45 61.5 29.5 5537 29.5
1992 10 17 33894 139 79 35 57 25 5562 25
1992 10 18 33895 140 80 32 56 24 5586 24
1992 10 19 33896 141 81 42 61.5 29.5 5615.5 29.5
1992 10 20 33897 142 82 32 57 25 5640.5 25
1992 10 21 33898 143 75 45 60 28 5668.5 28
1992 10 22 33899 144 76 45 60.5 28.5 5697 28.5
1992 10 23 33900 145 78 37 57.5 25.5 5722.5 25.5
1992 10 24 33901 146 78 38 58 26 5748.5 26
1992 10 25 33902 147 65 49 57 25 5773.5 25
1992 10 26 33903 148 67 36 51.5 19.5 5793 19.5
1992 10 27 33904 149 64 40 52 20 5813 20
1992 10 28 33905 150 65 40 52.5 20.5 5833.5 20.5
1992 10 29 33906 151 65 40 52.5 20.5 5854 20.5
1992 10 30 33907 152 60 45 52.5 20.5 5874.5 20.5
1992 10 31 33908 153 58 42 50 18 5892.5 18
1992 11 1 33909 154 61 26 43.5 11.5 5904 11.5
1992 11 2 33910 155 58 30 44 12 5916 12
1992 11 3 33911 156 50 35 42.5 10.5 5926.5 10.5
1992 11 4 33912 157 48 19 33.5 1.5 5928 1.5
1992 11 5 33913 158 55 26 40.5 8.5 5936.5 8.5
1992 11 6 33914 159 54 19 36.5 4.5 5941 4.5
1992 11 7 33915 160 57 23 40 8 5949 8
1992 11 8 33916 161 55 22 38.5 6.5 5955.5 6.5
1992 11 9 33917 162 55 32 43.5 11.5 5967 11.5
1992 11 10 33918 163 40 27 33.5 1.5 5968.5 1.5
1992 11 11 33919 164 48 18 33 1 5969.5 1
1992 11 12 33920 165 48 15 31.5 -0.5 5969 -0.5
1992 11 13 33921 166 54 15 34.5 2.5 5971.5 2.5
1992 11 14 33922 167 52 14 33 1 5972.5 1
1992 11 15 33923 168 56 20 38 6 5978.5 6
1992 11 16 33924 169 55 22 38.5 6.5 5985 6.5
1992 11 17 33925 170 54 19 36.5 4.5 5989.5 4.5
1992 11 18 33926 171 59 25 42 10 5999.5 10
1992 11 19 33927 172 54 22 38 6 6005.5 6
1992 11 20 33928 173 40 26 33 1 6006.5 1
1992 11 21 33929 174 49 18 33.5 1.5 6008 1.5
1992 11 22 33930 175 49 17 33 1 6009 1
1992 11 23 33931 176 44 23 33.5 1.5 6010.5 1.5
1992 11 24 33932 177 40 15 27.5 -4.5 6006 -4.5
1992 11 25 33933 178 39 5 22 -10 5996 -10
1992 11 26 33934 179 41 4 22.5 -9.5 5986.5 -9.5
1992 11 27 33935 180 40 2 21 -11 5975.5 -11
1992 11 28 33936 181 45 16 30.5 -1.5 5974 -1.5
1992 11 29 33937 182 46 18 32 0 5974 0
1992 11 30 33938 183 42 5 23.5 -8.5 5965.5 -8.5
1992 12 1 33939 184 46 11 28.5 -3.5 5962 -3.5
1992 12 2 33940 185 41 13 27 -5 5957 -5
1992 12 3 33941 186 52 10 31 -1 5956 -1
1992 12 4 33942 187 38 20 29 -3 5953 -3
1992 12 5 33943 188 35 21 28 -4 5949 -4
1992 12 6 33944 189 38 6 22 -10 5939 -10
1992 12 7 33945 190 37 25 31 -1 5938 -1
1992 12 8 33946 191 40 19 29.5 -2.5 5935.5 -2.5
1992 12 9 33947 192 48 15 31.5 -0.5 5935 -0.5
1992 12 10 33948 193 40 19 29.5 -2.5 5932.5 -2.5
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1992 12 11 33949 194 40 25 32.5 0.5 5933 0.5
1992 12 12 33950 195 41 20 30.5 -1.5 5931.5 -1.5
1992 12 13 33951 196 40 22 31 -1 5930.5 -1
1992 12 14 33952 197 37 8 22.5 -9.5 5921 -9.5
1992 12 15 33953 198 35 20 27.5 -4.5 5916.5 -4.5
1992 12 16 33954 199 40 5 22.5 -9.5 5907 -9.5
1992 12 17 33955 200 39 12 25.5 -6.5 5900.5 -6.5
1992 12 18 33956 201 31 13 22 -10 5890.5 -10
1992 12 19 33957 202 36 0 18 -14 5876.5 -14
1992 12 20 33958 203 27 -2 12.5 -19.5 5857 -19.5
1992 12 21 33959 204 30 -3 13.5 -18.5 5838.5 -18.5
1992 12 22 33960 205 35 0 17.5 -14.5 5824 -14.5
1992 12 23 33961 206 36 2 19 -13 5811 -13
1992 12 24 33962 207 35 -2 16.5 -15.5 5795.5 -15.5
1992 12 25 33963 208 39 0 19.5 -12.5 5783 -12.5
1992 12 26 33964 209 34 -2 16 -16 5767 -16
1992 12 27 33965 210 30 -4 13 -19 5748 -19
1992 12 28 33966 211 34 16 25 -7 5741 -7
1992 12 29 33967 212 45 14 29.5 -2.5 5738.5 -2.5
1992 12 30 33968 213 48 30 39 7 5745.5 7
1992 12 31 33969 214 38 15 26.5 -5.5 5740 -5.5
1993 1 1 33970 215 38 15 26.5 -5.5 5734.5 -5.5
1993 1 2 33971 216 36 22 29 -3 5731.5 -3
1993 1 3 33972 217 35 15 25 -7 5724.5 -7
1993 1 4 33973 218 30 1 15.5 -16.5 5708 -16.5
1993 1 5 33974 219 32 2 17 -15 5693 -15
1993 1 6 33975 220 32 15 23.5 -8.5 5684.5 -8.5
1993 1 7 33976 221 35 22 28.5 -3.5 5681 -3.5
1993 1 8 33977 222 40 24 32 0 5681 0
1993 1 9 33978 223 43 22 32.5 0.5 5681.5 0.5
1993 1 10 33979 224 45 35 40 8 5689.5 8
1993 1 11 33980 225 43 22 32.5 0.5 5690 0.5
1993 1 12 33981 226 35 10 22.5 -9.5 5680.5 -9.5
1993 1 13 33982 227 34 20 27 -5 5675.5 -5
1993 1 14 33983 228 36 28 32 0 5675.5 0
1993 1 15 33984 229 41 30 35.5 3.5 5679 3.5
1993 1 16 33985 230 45 23 34 2 5681 2
1993 1 17 33986 231 46 32 39 7 5688 7
1993 1 18 33987 232 42 32 37 5 5693 5
1993 1 19 33988 233 52 32 42 10 5703 10
1993 1 20 33989 234 47 22 34.5 2.5 5705.5 2.5
1993 1 21 33990 235 44 24 34 2 5707.5 2
1993 1 22 33991 236 57 25 41 9 5716.5 9
1993 1 23 33992 237 43 26 34.5 2.5 5719 2.5
1993 1 24 33993 238 45 21 33 1 5720 1
1993 1 25 33994 239 45 15 30 -2 5718 -2
1993 1 26 33995 240 46 13 29.5 -2.5 5715.5 -2.5
1993 1 27 33996 241 48 14 31 -1 5714.5 -1
1993 1 28 33997 242 49 14 31.5 -0.5 5714 -0.5
1993 1 29 33998 243 46 16 31 -1 5713 -1
1993 1 30 33999 244 42 30 36 4 5717 4
1993 1 31 34000 245 36 27 31.5 -0.5 5716.5 -0.5
1993 2 1 34001 246 43 30 36.5 4.5 5721 4.5
1993 2 2 34002 247 49 23 36 4 5725 4
1993 2 3 34003 248 48 22 35 3 5728 3
1993 2 4 34004 249 46 20 33 1 5729 1
1993 2 5 34005 250 44 17 30.5 -1.5 5727.5 -1.5
1993 2 6 34006 251 46 23 34.5 2.5 5730 2.5
1993 2 7 34007 252 41 30 35.5 3.5 5733.5 3.5
1993 2 8 34008 253 40 30 35 3 5736.5 3
1993 2 9 34009 254 51 32 41.5 9.5 5746 9.5
1993 2 10 34010 255 53 25 39 7 5753 7
1993 2 11 34011 256 54 25 39.5 7.5 5760.5 7.5
1993 2 12 34012 257 53 23 38 6 5766.5 6
1993 2 13 34013 258 47 20 33.5 1.5 5768 1.5
1993 2 14 34014 259 42 20 31 -1 5767 -1
1993 2 15 34015 260 48 19 33.5 1.5 5768.5 1.5
1993 2 16 34016 261 45 27 36 4 5772.5 4
1993 2 17 34017 262 52 29 40.5 8.5 5781 8.5
1993 2 18 34018 263 42 22 32 0 5781 0
1993 2 19 34019 264 60 29 44.5 12.5 5793.5 12.5
1993 2 20 34020 265 52 35 43.5 11.5 5805 11.5
1993 2 21 34021 266 46 22 34 2 5807 2
1993 2 22 34022 267 52 19 35.5 3.5 5810.5 3.5
1993 2 23 34023 268 55 20 37.5 5.5 5816 5.5
1993 2 24 34024 269 53 35 44 12 5828 12
1993 2 25 34025 270 47 26 36.5 4.5 5832.5 4.5
1993 2 26 34026 271 50 19 34.5 2.5 5835 2.5
1993 2 27 34027 272 53 32 42.5 10.5 5845.5 10.5
1993 2 28 34028 273 50 34 42 10 5855.5 10
1993 3 1 34029 274 60 25 42.5 10.5 5866 10.5
1993 3 2 34030 275 60 20 40 8 5874 8
1993 3 3 34031 276 55 16 35.5 3.5 5877.5 3.5
1993 3 4 34032 277 57 18 37.5 5.5 5883 5.5
1993 3 5 34033 278 60 16 38 6 5889 6
1993 3 6 34034 279 63 22 42.5 10.5 5899.5 10.5
1993 3 7 34035 280 65 20 42.5 10.5 5910 10.5
1993 3 8 34036 281 70 22 46 14 5924 14
1993 3 9 34037 282 70 23 46.5 14.5 5938.5 14.5
1993 3 10 34038 283 69 35 52 20 5958.5 20
1993 3 11 34039 284 63 38 50.5 18.5 5977 18.5
1993 3 12 34040 285 49 25 37 5 5982 5
1993 3 13 34041 286 56 20 38 6 5988 6
1993 3 14 34042 287 60 25 42.5 10.5 5998.5 10.5
1993 3 15 34043 288 67 35 51 19 6017.5 19
1993 3 16 34044 289 70 35 52.5 20.5 6038 20.5
1993 3 17 34045 290 71 32 51.5 19.5 6057.5 19.5
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1993 3 18 34046 291 68 40 54 22 6079.5 22
1993 3 19 34047 292 68 24 46 14 6093.5 14
1993 3 20 34048 293 70 28 49 17 6110.5 17
1993 3 21 34049 294 72 24 48 16 6126.5 16
1993 3 22 34050 295 70 24 47 15 6141.5 15
1993 3 23 34051 296 75 24 49.5 17.5 6159 17.5
1993 3 24 34052 297 74 35 54.5 22.5 6181.5 22.5
1993 3 25 34053 298 74 35 54.5 22.5 6204 22.5
1993 3 26 34054 299 73 40 56.5 24.5 6228.5 24.5
1993 3 27 34055 300 55 42 48.5 16.5 6245 16.5
1993 3 28 34056 301 57 30 43.5 11.5 6256.5 11.5
1993 3 29 34057 302 62 32 47 15 6271.5 15
1993 3 30 34058 303 62 30 46 14 6285.5 14
1993 3 31 34059 304 67 25 46 14 6299.5 14
1993 4 1 34060 305 72 30 51 19 6318.5 19
1993 4 2 34061 306 58 40 49 17 6335.5 17
1993 4 3 34062 307 67 27 47 15 6350.5 15
1993 4 4 34063 308 73 30 51.5 19.5 6370 19.5
1993 4 5 34064 309 70 38 54 22 6392 22
1993 4 6 34065 310 55 40 47.5 15.5 6407.5 15.5
1993 4 7 34066 311 56 25 40.5 8.5 6416 8.5
1993 4 8 34067 312 67 30 48.5 16.5 6432.5 16.5
1993 4 9 34068 313 75 32 53.5 21.5 6454 21.5
1993 4 10 34069 314 67 39 53 21 6475 21
1993 4 11 34070 315 74 30 52 20 6495 20
1993 4 12 34071 316 66 37 51.5 19.5 6514.5 19.5
1993 4 13 34072 317 59 28 43.5 11.5 6526 11.5
1993 4 14 34073 318 64 25 44.5 12.5 6538.5 12.5
1993 4 15 34074 319 68 25 46.5 14.5 6553 14.5
1993 4 16 34075 320 71 45 58 26 6579 26
1993 4 17 34076 321 80 42 61 29 6608 29
1993 4 18 34077 322 72 47 59.5 27.5 6635.5 27.5
1993 4 19 34078 323 64 40 52 20 6655.5 20
1993 4 20 34079 324 71 25 48 16 6671.5 16
1993 4 21 34080 325 80 37 58.5 26.5 6698 26.5
1993 4 22 34081 326 83 42 62.5 30.5 6728.5 30.5
1993 4 23 34082 327 72 37 54.5 22.5 6751 22.5
1993 4 24 34083 328 76 42 59 27 6778 27
1993 4 25 34084 329 72 32 52 20 6798 20
1993 4 26 34085 330 74 42 58 26 6824 26
1993 4 27 34086 331 77 40 58.5 26.5 6850.5 26.5
1993 4 28 34087 332 78 38 58 26 6876.5 26
1993 4 29 34088 333 83 35 59 27 6903.5 27
1993 4 30 34089 334 72 45 58.5 26.5 6930 26.5
1993 5 1 34090 335 72 42 57 25 6955 25
1993 5 2 34091 336 78 32 55 23 6978 23
1993 5 3 34092 337 86 35 60.5 28.5 7006.5 28.5
1993 5 4 34093 338 70 43 56.5 24.5 7031 24.5
1993 5 5 34094 339 62 36 49 17 7048 17
1993 5 6 34095 340 70 35 52.5 20.5 7068.5 20.5
1993 5 7 34096 341 68 43 55.5 23.5 7092 23.5
1993 5 8 34097 342 63 35 49 17 7109 17
1993 5 9 34098 343 71 35 53 21 7130 21
1993 5 10 34099 344 79 32 55.5 23.5 7153.5 23.5
1993 5 11 34100 345 85 33 59 27 7180.5 27
1993 5 12 34101 346 89 35 62 30 7210.5 30
1993 5 13 34102 347 87 50 68.5 36.5 7247 36.5
1993 5 14 34103 348 88 50 69 37 7284 37
1993 5 15 34104 349 84 50 67 35 7319 35
1993 5 16 34105 350 88 48 68 36 7355 36
1993 5 17 34106 351 76 52 64 32 7387 32
1993 5 18 34107 352 84 50 67 35 7422 35
1993 5 19 34108 353 88 49 68.5 36.5 7458.5 36.5
1993 5 20 34109 354 90 50 70 38 7496.5 38
1993 5 21 34110 355 88 50 69 37 7533.5 37
1993 5 22 34111 356 86 48 67 35 7568.5 35
1993 5 23 34112 357 85 50 67.5 35.5 7604 35.5
1993 5 24 34113 358 91 48 69.5 37.5 7641.5 37.5
1993 5 25 34114 359 93 50 71.5 39.5 7681 39.5
1993 5 26 34115 360 94 50 72 40 7721 40
1993 5 27 34116 361 83 58 70.5 38.5 7759.5 38.5
1993 5 28 34117 362 86 48 67 35 7794.5 35
1993 5 29 34118 363 89 48 68.5 36.5 7831 36.5 1993
1993 5 30 34119 364 90 48 69 37 7868 37 Avg (n ) % values
1993 5 31 34120 365 90 45 67.5 35.5 7903.5 35.5 53.7 365 100.0
1993 6 1 34121 1 89 60 74.5 42.5 42.5 42.5
1993 6 2 34122 2 87 55 71 39 81.5 39
1993 6 3 34123 3 86 47 66.5 34.5 116 34.5
1993 6 4 34124 4 79 40 59.5 27.5 143.5 27.5
1993 6 5 34125 5 85 65 75 43 186.5 43
1993 6 6 34126 6 74 52 63 31 217.5 31
1993 6 7 34127 7 75 46 60.5 28.5 246 28.5
1993 6 8 34128 8 78 48 63 31 277 31
1993 6 9 34129 9 82 43 62.5 30.5 307.5 30.5
1993 6 10 34130 10 91 42 66.5 34.5 342 34.5
1993 6 11 34131 11 92 50 71 39 381 39
1993 6 12 34132 12 96 65 80.5 48.5 429.5 48.5
1993 6 13 34133 13 93 48 70.5 38.5 468 38.5
1993 6 14 34134 14 102 48 75 43 511 43
1993 6 15 34135 15 100 52 76 44 555 44
1993 6 16 34136 16 98 73 85.5 53.5 608.5 53.5
1993 6 17 34137 17 78 53 65.5 33.5 642 33.5
1993 6 18 34138 18 84 53 68.5 36.5 678.5 36.5
1993 6 19 34139 19 90 50 70 38 716.5 38
1993 6 20 34140 20 97 48 72.5 40.5 757 40.5
1993 6 21 34141 21 97 55 76 44 801 44
1993 6 22 34142 22 96 52 74 42 843 42
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1993 6 23 34143 23 88 55 71.5 39.5 882.5 39.5
1993 6 24 34144 24 88 42 65 33 915.5 33
1993 6 25 34145 25 95 45 70 38 953.5 38
1993 6 26 34146 26 104 49 76.5 44.5 998 44.5
1993 6 27 34147 27 105 55 80 48 1046 48
1993 6 28 34148 28 103 60 81.5 49.5 1095.5 49.5
1993 6 29 34149 29 102 70 86 54 1149.5 54
1993 6 30 34150 30 99 55 77 45 1194.5 45
1993 7 1 34151 31 103 52 77.5 45.5 1240 45.5
1993 7 2 34152 32 101 55 78 46 1286 46
1993 7 3 34153 33 86 65 75.5 43.5 1329.5 43.5
1993 7 4 34154 34 81 48 64.5 32.5 1362 32.5
1993 7 5 34155 35 90 50 70 38 1400 38
1993 7 6 34156 36 98 49 73.5 41.5 1441.5 41.5
1993 7 7 34157 37 104 50 77 45 1486.5 45
1993 7 8 34158 38 100 60 80 48 1534.5 48
1993 7 9 34159 39 103 57 80 48 1582.5 48
1993 7 10 34160 40 104 65 84.5 52.5 1635 52.5
1993 7 11 34161 41 97 64 80.5 48.5 1683.5 48.5
1993 7 12 34162 42 101 58 79.5 47.5 1731 47.5
1993 7 13 34163 43 100 65 82.5 50.5 1781.5 50.5
1993 7 14 34164 44 98 66 82 50 1831.5 50
1993 7 15 34165 45 97 62 79.5 47.5 1879 47.5
1993 7 16 34166 46 96 64 80 48 1927 48
1993 7 17 34167 47 97 53 75 43 1970 43
1993 7 18 34168 48 96 50 73 41 2011 41
1993 7 19 34169 49 100 55 77.5 45.5 2056.5 45.5
1993 7 20 34170 50 98 50 74 42 2098.5 42
1993 7 21 34171 51 94 53 73.5 41.5 2140 41.5
1993 7 22 34172 52 98 53 75.5 43.5 2183.5 43.5
1993 7 23 34173 53 95 53 74 42 2225.5 42
1993 7 24 34174 54 86 53 69.5 37.5 2263 37.5
1993 7 25 34175 55 98 57 77.5 45.5 2308.5 45.5
1993 7 26 34176 56 98 65 81.5 49.5 2358 49.5
1993 7 27 34177 57 97 53 75 43 2401 43
1993 7 28 34178 58 104 55 79.5 47.5 2448.5 47.5
1993 7 29 34179 59 102 65 83.5 51.5 2500 51.5
1993 7 30 34180 60 102 63 82.5 50.5 2550.5 50.5
1993 7 31 34181 61 105 55 80 48 2598.5 48
1993 8 1 34182 62 106 65 85.5 53.5 2652 53.5
1993 8 2 34183 63 105 60 82.5 50.5 2702.5 50.5
1993 8 3 34184 64 97 60 78.5 46.5 2749 46.5
1993 8 4 34185 65 81 65 73 41 2790 41
1993 8 5 34186 66 96 52 74 42 2832 42
1993 8 6 34187 67 93 58 75.5 43.5 2875.5 43.5
1993 8 7 34188 68 95 66 80.5 48.5 2924 48.5
1993 8 8 34189 69 95 60 77.5 45.5 2969.5 45.5
1993 8 9 34190 70 93 62 77.5 45.5 3015 45.5
1993 8 10 34191 71 87 63 75 43 3058 43
1993 8 11 34192 72 95 52 73.5 41.5 3099.5 41.5
1993 8 12 34193 73 100 65 82.5 50.5 3150 50.5
1993 8 13 34194 74 97 65 81 49 3199 49
1993 8 14 34195 75 92 58 75 43 3242 43
1993 8 15 34196 76 95 65 80 48 3290 48
1993 8 16 34197 77 95 52 73.5 41.5 3331.5 41.5
1993 8 17 34198 78 98 45 71.5 39.5 3371 39.5
1993 8 18 34199 79 98 52 75 43 3414 43
1993 8 19 34200 80 96 67 81.5 49.5 3463.5 49.5
1993 8 20 34201 81 90 60 75 43 3506.5 43
1993 8 21 34202 82 95 60 77.5 45.5 3552 45.5
1993 8 22 34203 83 92 51 71.5 39.5 3591.5 39.5
1993 8 23 34204 84 98 51 74.5 42.5 3634 42.5
1993 8 24 34205 85 101 55 78 46 3680 46
1993 8 25 34206 86 82 62 72 40 3720 40
1993 8 26 34207 87 84 55 69.5 37.5 3757.5 37.5
1993 8 27 34208 88 84 60 72 40 3797.5 40
1993 8 28 34209 89 92 45 68.5 36.5 3834 36.5
1993 8 29 34210 90 91 63 77 45 3879 45
1993 8 30 34211 91 84 52 68 36 3915 36
1993 8 31 34212 92 85 52 68.5 36.5 3951.5 36.5
1993 9 1 34213 93 92 53 72.5 40.5 3992 40.5
1993 9 2 34214 94 92 50 71 39 4031 39
1993 9 3 34215 95 96 43 69.5 37.5 4068.5 37.5
1993 9 4 34216 96 99 48 73.5 41.5 4110 41.5
1993 9 5 34217 97 98 65 81.5 49.5 4159.5 49.5
1993 9 6 34218 98 93 57 75 43 4202.5 43
1993 9 7 34219 99 95 50 72.5 40.5 4243 40.5
1993 9 8 34220 100 90 52 71 39 4282 39
1993 9 9 34221 101 95 48 71.5 39.5 4321.5 39.5
1993 9 10 34222 102 94 50 72 40 4361.5 40
1993 9 11 34223 103 100 50 75 43 4404.5 43
1993 9 12 34224 104 86 52 69 37 4441.5 37
1993 9 13 34225 105 74 52 63 31 4472.5 31
1993 9 14 34226 106 79 35 57 25 4497.5 25
1993 9 15 34227 107 85 35 60 28 4525.5 28
1993 9 16 34228 108 88 45 66.5 34.5 4560 34.5
1993 9 17 34229 109 84 42 63 31 4591 31
1993 9 18 34230 110 68 50 59 27 4618 27
1993 9 19 34231 111 80 38 59 27 4645 27
1993 9 20 34232 112 87 36 61.5 29.5 4674.5 29.5
1993 9 21 34233 113 88 40 64 32 4706.5 32
1993 9 22 34234 114 90 39 64.5 32.5 4739 32.5
1993 9 23 34235 115 87 46 66.5 34.5 4773.5 34.5
1993 9 24 34236 116 80 45 62.5 30.5 4804 30.5
1993 9 25 34237 117 82 34 58 26 4830 26
1993 9 26 34238 118 82 36 59 27 4857 27
1993 9 27 34239 119 84 32 58 26 4883 26
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1993 9 28 34240 120 86 32 59 27 4910 27
1993 9 29 34241 121 90 30 60 28 4938 28
1993 9 30 34242 122 93 35 64 32 4970 32
1993 10 1 34243 123 92 43 67.5 35.5 5005.5 35.5
1993 10 2 34244 124 86 38 62 30 5035.5 30
1993 10 3 34245 125 91 40 65.5 33.5 5069 33.5
1993 10 4 34246 126 91 40 65.5 33.5 5102.5 33.5
1993 10 5 34247 127 84 40 62 30 5132.5 30
1993 10 6 34248 128 69 50 59.5 27.5 5160 27.5
1993 10 7 34249 129 70 50 60 28 5188 28
1993 10 8 34250 130 57 38 47.5 15.5 5203.5 15.5
1993 10 9 34251 131 58 31 44.5 12.5 5216 12.5
1993 10 10 34252 132 68 35 51.5 19.5 5235.5 19.5
1993 10 11 34253 133 61 39 50 18 5253.5 18
1993 10 12 34254 134 70 38 54 22 5275.5 22
1993 10 13 34255 135 73 40 56.5 24.5 5300 24.5
1993 10 14 34256 136 72 43 57.5 25.5 5325.5 25.5
1993 10 15 34257 137 75 43 59 27 5352.5 27
1993 10 16 34258 138 65 37 51 19 5371.5 19
1993 10 17 34259 139 62 43 52.5 20.5 5392 20.5
1993 10 18 34260 140 58 42 50 18 5410 18
1993 10 19 34261 141 64 32 48 16 5426 16
1993 10 20 34262 142 65 34 49.5 17.5 5443.5 17.5
1993 10 21 34263 143 64 29 46.5 14.5 5458 14.5
1993 10 22 34264 144 65 33 49 17 5475 17
1993 10 23 34265 145 70 30 50 18 5493 18
1993 10 24 34266 146 72 29 50.5 18.5 5511.5 18.5
1993 10 25 34267 147 74 32 53 21 5532.5 21
1993 10 26 34268 148 60 29 44.5 12.5 5545 12.5
1993 10 27 34269 149 60 22 41 9 5554 9
1993 10 28 34270 150 60 25 42.5 10.5 5564.5 10.5
1993 10 29 34271 151 52 30 41 9 5573.5 9
1993 10 30 34272 152 53 15 34 2 5575.5 2
1993 10 31 34273 153 52 15 33.5 1.5 5577 1.5
1993 11 1 34274 154 65 30 47.5 15.5 5592.5 15.5
1993 11 2 34275 155 58 22 40 8 5600.5 8
1993 11 3 34276 156 61 22 41.5 9.5 5610 9.5
1993 11 4 34277 157 62 19 40.5 8.5 5618.5 8.5
1993 11 5 34278 158 56 19 37.5 5.5 5624 5.5
1993 11 6 34279 159 52 14 33 1 5625 1
1993 11 7 34280 160 55 18 36.5 4.5 5629.5 4.5
1993 11 8 34281 161 58 15 36.5 4.5 5634 4.5
1993 11 9 34282 162 58 10 34 2 5636 2
1993 11 10 34283 163 50 20 35 3 5639 3
1993 11 11 34284 164 47 26 36.5 4.5 5643.5 4.5
1993 11 12 34285 165 45 21 33 1 5644.5 1
1993 11 13 34286 166 50 21 35.5 3.5 5648 3.5
1993 11 14 34287 167 43 30 36.5 4.5 5652.5 4.5
1993 11 15 34288 168 47 21 34 2 5654.5 2
1993 11 16 34289 169 50 22 36 4 5658.5 4
1993 11 17 34290 170 48 22 35 3 5661.5 3
1993 11 18 34291 171 52 26 39 7 5668.5 7
1993 11 19 34292 172 48 18 33 1 5669.5 1
1993 11 20 34293 173 48 15 31.5 -0.5 5669 -0.5
1993 11 21 34294 174 47 15 31 -1 5668 -1
1993 11 22 34295 175 61 30 45.5 13.5 5681.5 13.5
1993 11 23 34296 176 61 21 41 9 5690.5 9
1993 11 24 34297 177 38 15 26.5 -5.5 5685 -5.5
1993 11 25 34298 178 34 10 22 -10 5675 -10
1993 11 26 34299 179 37 5 21 -11 5664 -11
1993 11 27 34300 180 40 5 22.5 -9.5 5654.5 -9.5
1993 11 28 34301 181 45 9 27 -5 5649.5 -5
1993 11 29 34302 182 47 12 29.5 -2.5 5647 -2.5
1993 11 30 34303 183 41 18 29.5 -2.5 5644.5 -2.5
1993 12 1 34304 184 50 12 31 -1 5643.5 -1
1993 12 2 34305 185 51 18 34.5 2.5 5646 2.5
1993 12 3 34306 186 48 10 29 -3 5643 -3
1993 12 4 34307 187 49 13 31 -1 5642 -1
1993 12 5 34308 188 47 10 28.5 -3.5 5638.5 -3.5
1993 12 6 34309 189 49 10 29.5 -2.5 5636 -2.5
1993 12 7 34310 190 49 10 29.5 -2.5 5633.5 -2.5
1993 12 8 34311 191 52 21 36.5 4.5 5638 4.5
1993 12 9 34312 192 54 20 37 5 5643 5
1993 12 10 34313 193 53 16 34.5 2.5 5645.5 2.5
1993 12 11 34314 194 50 15 32.5 0.5 5646 0.5
1993 12 12 34315 195 43 22 32.5 0.5 5646.5 0.5
1993 12 13 34316 196 45 9 27 -5 5641.5 -5
1993 12 14 34317 197 40 12 26 -6 5635.5 -6
1993 12 15 34318 198 34 15 24.5 -7.5 5628 -7.5
1993 12 16 34319 199 38 25 31.5 -0.5 5627.5 -0.5
1993 12 17 34320 200 33 12 22.5 -9.5 5618 -9.5
1993 12 18 34321 201 40 19 29.5 -2.5 5615.5 -2.5
1993 12 19 34322 202 40 16 28 -4 5611.5 -4
1993 12 20 34323 203 40 7 23.5 -8.5 5603 -8.5
1993 12 21 34324 204 37 4 20.5 -11.5 5591.5 -11.5
1993 12 22 34325 205 38 5 21.5 -10.5 5581 -10.5
1993 12 23 34326 206 40 12 26 -6 5575 -6
1993 12 24 34327 207 39 5 22 -10 5565 -10
1993 12 25 34328 208 40 5 22.5 -9.5 5555.5 -9.5
1993 12 26 34329 209 35 9 22 -10 5545.5 -10
1993 12 27 34330 210 40 24 32 0 5545.5 0
1993 12 28 34331 211 39 12 25.5 -6.5 5539 -6.5
1993 12 29 34332 212 34 25 29.5 -2.5 5536.5 -2.5
1993 12 30 34333 213 34 30 32 0 5536.5 0
1993 12 31 34334 214 42 22 32 0 5536.5 0
1994 1 1 34335 215 40 16 28 -4 5532.5 -4
1994 1 2 34336 216 52 10 31 -1 5531.5 -1


300 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1994 1 3 34337 217 47 15 31 -1 5530.5 -1
1994 1 4 34338 218 47 16 31.5 -0.5 5530 -0.5
1994 1 5 34339 219 53 24 38.5 6.5 5536.5 6.5
1994 1 6 34340 220 43 28 35.5 3.5 5540 3.5
1994 1 7 34341 221 43 8 25.5 -6.5 5533.5 -6.5
1994 1 8 34342 222 42 8 25 -7 5526.5 -7
1994 1 9 34343 223 47 10 28.5 -3.5 5523 -3.5
1994 1 10 34344 224 48 8 28 -4 5519 -4
1994 1 11 34345 225 41 8 24.5 -7.5 5511.5 -7.5
1994 1 12 34346 226 48 8 28 -4 5507.5 -4
1994 1 13 34347 227 49 10 29.5 -2.5 5505 -2.5
1994 1 14 34348 228 50 10 30 -2 5503 -2
1994 1 15 34349 229 45 10 27.5 -4.5 5498.5 -4.5
1994 1 16 34350 230 50 10 30 -2 5496.5 -2
1994 1 17 34351 231 53 10 31.5 -0.5 5496 -0.5
1994 1 18 34352 232 52 10 31 -1 5495 -1
1994 1 19 34353 233 52 7 29.5 -2.5 5492.5 -2.5
1994 1 20 34354 234 54 6 30 -2 5490.5 -2
1994 1 21 34355 235 54 5 29.5 -2.5 5488 -2.5
1994 1 22 34356 236 55 10 32.5 0.5 5488.5 0.5
1994 1 23 34357 237 45 6 25.5 -6.5 5482 -6.5
1994 1 24 34358 238 54 18 36 4 5486 4
1994 1 25 34359 239 47 15 31 -1 5485 -1
1994 1 26 34360 240 47 30 38.5 6.5 5491.5 6.5
1994 1 27 34361 241 45 30 37.5 5.5 5497 5.5
1994 1 28 34362 242 43 28 35.5 3.5 5500.5 3.5
1994 1 29 34363 243 48 15 31.5 -0.5 5500 -0.5
1994 1 30 34364 244 36 22 29 -3 5497 -3
1994 1 31 34365 245 32 8 20 -12 5485 -12
1994 2 1 34366 246 37 6 21.5 -10.5 5474.5 -10.5
1994 2 2 34367 247 37 5 21 -11 5463.5 -11
1994 2 3 34368 248 43 10 26.5 -5.5 5458 -5.5
1994 2 4 34369 249 23 15 19 -13 5445 -13
1994 2 5 34370 250 35 22 28.5 -3.5 5441.5 -3.5
1994 2 6 34371 251 40 30 35 3 5444.5 3
1994 2 7 34372 252 51 27 39 7 5451.5 7
1994 2 8 34373 253 55 34 44.5 12.5 5464 12.5
1994 2 9 34374 254 52 18 35 3 5467 3
1994 2 10 34375 255 58 18 38 6 5473 6
1994 2 11 34376 256 49 32 40.5 8.5 5481.5 8.5
1994 2 12 34377 257 46 18 32 0 5481.5 0
1994 2 13 34378 258 45 8 26.5 -5.5 5476 -5.5
1994 2 14 34379 259 50 13 31.5 -0.5 5475.5 -0.5
1994 2 15 34380 260 52 10 31 -1 5474.5 -1
1994 2 16 34381 261 50 22 36 4 5478.5 4
1994 2 17 34382 262 54 25 39.5 7.5 5486 7.5
1994 2 18 34383 263 53 39 46 14 5500 14
1994 2 19 34384 264 47 28 37.5 5.5 5505.5 5.5
1994 2 20 34385 265 47 15 31 -1 5504.5 -1
1994 2 21 34386 266 47 24 35.5 3.5 5508 3.5
1994 2 22 34387 267 45 12 28.5 -3.5 5504.5 -3.5
1994 2 23 34388 268 47 8 27.5 -4.5 5500 -4.5
1994 2 24 34389 269 52 13 32.5 0.5 5500.5 0.5
1994 2 25 34390 270 67 19 43 11 5511.5 11
1994 2 26 34391 271 67 20 43.5 11.5 5523 11.5
1994 2 27 34392 272 63 40 51.5 19.5 5542.5 19.5
1994 2 28 34393 273 60 26 43 11 5553.5 11
1994 3 1 34394 274 64 22 43 11 5564.5 11
1994 3 2 34395 275 67 22 44.5 12.5 5577 12.5
1994 3 3 34396 276 68 24 46 14 5591 14
1994 3 4 34397 277 72 24 48 16 5607 16
1994 3 5 34398 278 72 27 49.5 17.5 5624.5 17.5
1994 3 6 34399 279 70 35 52.5 20.5 5645 20.5
1994 3 7 34400 280 69 31 50 18 5663 18
1994 3 8 34401 281 65 25 45 13 5676 13
1994 3 9 34402 282 64 23 43.5 11.5 5687.5 11.5
1994 3 10 34403 283 65 20 42.5 10.5 5698 10.5
1994 3 11 34404 284 67 36 51.5 19.5 5717.5 19.5
1994 3 12 34405 285 65 36 50.5 18.5 5736 18.5
1994 3 13 34406 286 69 15 42 10 5746 10
1994 3 14 34407 287 73 26 49.5 17.5 5763.5 17.5
1994 3 15 34408 288 75 25 50 18 5781.5 18
1994 3 16 34409 289 77 32 54.5 22.5 5804 22.5
1994 3 17 34410 290 75 43 59 27 5831 27
1994 3 18 34411 291 68 35 51.5 19.5 5850.5 19.5
1994 3 19 34412 292 65 50 57.5 25.5 5876 25.5
1994 3 20 34413 293 65 41 53 21 5897 21
1994 3 21 34414 294 72 22 47 15 5912 15
1994 3 22 34415 295 70 47 58.5 26.5 5938.5 26.5
1994 3 23 34416 296 55 28 41.5 9.5 5948 9.5
1994 3 24 34417 297 60 32 46 14 5962 14
1994 3 25 34418 298 65 31 48 16 5978 16
1994 3 26 34419 299 66 28 47 15 5993 15
1994 3 27 34420 300 55 32 43.5 11.5 6004.5 11.5
1994 3 28 34421 301 67 15 41 9 6013.5 9
1994 3 29 34422 302 70 25 47.5 15.5 6029 15.5
1994 3 30 34423 303 64 15 39.5 7.5 6036.5 7.5
1994 3 31 34424 304 70 15 42.5 10.5 6047 10.5
1994 4 1 34425 305 65 26 45.5 13.5 6060.5 13.5
1994 4 2 34426 306 71 32 51.5 19.5 6080 19.5
1994 4 3 34427 307 76 38 57 25 6105 25
1994 4 4 34428 308 65 40 52.5 20.5 6125.5 20.5
1994 4 5 34429 309 62 32 47 15 6140.5 15
1994 4 6 34430 310 69 35 52 20 6160.5 20
1994 4 7 34431 311 64 46 55 23 6183.5 23
1994 4 8 34432 312 68 31 49.5 17.5 6201 17.5
1994 4 9 34433 313 60 40 50 18 6219 18
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1994 4 10 34434 314 55 38 46.5 14.5 6233.5 14.5
1994 4 11 34435 315 64 35 49.5 17.5 6251 17.5
1994 4 12 34436 316 70 30 50 18 6269 18
1994 4 13 34437 317 80 38 59 27 6296 27
1994 4 14 34438 318 76 55 65.5 33.5 6329.5 33.5
1994 4 15 34439 319 76 34 55 23 6352.5 23
1994 4 16 34440 320 84 33 58.5 26.5 6379 26.5
1994 4 17 34441 321 89 44 66.5 34.5 6413.5 34.5
1994 4 18 34442 322 85 49 67 35 6448.5 35
1994 4 19 34443 323 88 44 66 34 6482.5 34
1994 4 20 34444 324 94 52 73 41 6523.5 41
1994 4 21 34445 325 90 50 70 38 6561.5 38
1994 4 22 34446 326 86 60 73 41 6602.5 41
1994 4 23 34447 327 82 63 72.5 40.5 6643 40.5
1994 4 24 34448 328 67 42 54.5 22.5 6665.5 22.5
1994 4 25 34449 329 61 38 49.5 17.5 6683 17.5
1994 4 26 34450 330 56 38 47 15 6698 15
1994 4 27 34451 331 56 36 46 14 6712 14
1994 4 28 34452 332 60 32 46 14 6726 14
1994 4 29 34453 333 60 32 46 14 6740 14
1994 4 30 34454 334 67 32 49.5 17.5 6757.5 17.5
1994 5 1 34455 335 69 42 55.5 23.5 6781 23.5
1994 5 2 34456 336 73 35 54 22 6803 22
1994 5 3 34457 337 75 46 60.5 28.5 6831.5 28.5
1994 5 4 34458 338 86 42 64 32 6863.5 32
1994 5 5 34459 339 86 48 67 35 6898.5 35
1994 5 6 34460 340 85 41 63 31 6929.5 31
1994 5 7 34461 341 80 44 62 30 6959.5 30
1994 5 8 34462 342 78 42 60 28 6987.5 28
1994 5 9 34463 343 80 54 67 35 7022.5 35
1994 5 10 34464 344 79 39 59 27 7049.5 27
1994 5 11 34465 345 84 50 67 35 7084.5 35
1994 5 12 34466 346 85 48 66.5 34.5 7119 34.5
1994 5 13 34467 347 81 57 69 37 7156 37
1994 5 14 34468 348 86 35 60.5 28.5 7184.5 28.5
1994 5 15 34469 349 89 52 70.5 38.5 7223 38.5
1994 5 16 34470 350 87 52 69.5 37.5 7260.5 37.5
1994 5 17 34471 351 85 55 70 38 7298.5 38
1994 5 18 34472 352 85 64 74.5 42.5 7341 42.5
1994 5 19 34473 353 78 57 67.5 35.5 7376.5 35.5
1994 5 20 34474 354 78 38 58 26 7402.5 26
1994 5 21 34475 355 85 34 59.5 27.5 7430 27.5
1994 5 22 34476 356 89 38 63.5 31.5 7461.5 31.5
1994 5 23 34477 357 93 44 68.5 36.5 7498 36.5
1994 5 24 34478 358 92 42 67 35 7533 35
1994 5 25 34479 359 79 55 67 35 7568 35
1994 5 26 34480 360 85 50 67.5 35.5 7603.5 35.5
1994 5 27 34481 361 80 47 63.5 31.5 7635 31.5
1994 5 28 34482 362 84 57 70.5 38.5 7673.5 38.5
1994 5 29 34483 363 95 40 67.5 35.5 7709 35.5 1994
1994 5 30 34484 364 100 46 73 41 7750 41 Avg (n ) % values
1994 5 31 34485 365 86 57 71.5 39.5 7789.5 39.5 53.3 365 100.0
1994 6 1 34486 1 90 45 67.5 35.5 35.5 35.5
1994 6 2 34487 2 96 52 74 42 77.5 42
1994 6 3 34488 3 100 52 76 44 121.5 44
1994 6 4 34489 4 96 68 82 50 171.5 50
1994 6 5 34490 5 97 55 76 44 215.5 44
1994 6 6 34491 6 95 53 74 42 257.5 42
1994 6 7 34492 7 92 57 74.5 42.5 300 42.5
1994 6 8 34493 8 88 45 66.5 34.5 334.5 34.5
1994 6 9 34494 9 95 45 70 38 372.5 38
1994 6 10 34495 10 96 47 71.5 39.5 412 39.5
1994 6 11 34496 11 103 45 74 42 454 42
1994 6 12 34497 12 103 55 79 47 501 47
1994 6 13 34498 13 100 64 82 50 551 50
1994 6 14 34499 14 98 68 83 51 602 51
1994 6 15 34500 15 96 60 78 46 648 46
1994 6 16 34501 16 97 72 84.5 52.5 700.5 52.5
1994 6 17 34502 17 98 54 76 44 744.5 44
1994 6 18 34503 18 98 64 81 49 793.5 49
1994 6 19 34504 19 89 72 80.5 48.5 842 48.5
1994 6 20 34505 20 93 60 76.5 44.5 886.5 44.5
1994 6 21 34506 21 93 62 77.5 45.5 932 45.5
1994 6 22 34507 22 103 55 79 47 979 47
1994 6 23 34508 23 98 57 77.5 45.5 1024.5 45.5
1994 6 24 34509 24 109 55 82 50 1074.5 50
1994 6 25 34510 25 108 55 81.5 49.5 1124 49.5
1994 6 26 34511 26 110 57 83.5 51.5 1175.5 51.5
1994 6 27 34512 27 105 60 82.5 50.5 1226 50.5
1994 6 28 34513 28 106 57 81.5 49.5 1275.5 49.5
1994 6 29 34514 29 106 60 83 51 1326.5 51
1994 6 30 34515 30 107 60 83.5 51.5 1378 51.5
1994 7 1 34516 31 107 70 88.5 56.5 1434.5 56.5
1994 7 2 34517 32 98 73 85.5 53.5 1488 53.5
1994 7 3 34518 33 102 52 77 45 1533 45
1994 7 4 34519 34 103 52 77.5 45.5 1578.5 45.5
1994 7 5 34520 35 100 58 79 47 1625.5 47
1994 7 6 34521 36 93 66 79.5 47.5 1673 47.5
1994 7 7 34522 37 89 52 70.5 38.5 1711.5 38.5
1994 7 8 34523 38 98 55 76.5 44.5 1756 44.5
1994 7 9 34524 39 105 53 79 47 1803 47
1994 7 10 34525 40 104 64 84 52 1855 52
1994 7 11 34526 41 105 55 80 48 1903 48
1994 7 12 34527 42 102 54 78 46 1949 46
1994 7 13 34528 43 100 52 76 44 1993 44
1994 7 14 34529 44 101 52 76.5 44.5 2037.5 44.5
1994 7 15 34530 45 106 55 80.5 48.5 2086 48.5
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1994 7 16 34531 46 105 65 85 53 2139 53
1994 7 17 34532 47 105 62 83.5 51.5 2190.5 51.5
1994 7 18 34533 48 97 65 81 49 2239.5 49
1994 7 19 34534 49 103 60 81.5 49.5 2289 49.5
1994 7 20 34535 50 102 52 77 45 2334 45
1994 7 21 34536 51 102 62 82 50 2384 50
1994 7 22 34537 52 99 60 79.5 47.5 2431.5 47.5
1994 7 23 34538 53 96 63 79.5 47.5 2479 47.5
1994 7 24 34539 54 103 62 82.5 50.5 2529.5 50.5
1994 7 25 34540 55 105 62 83.5 51.5 2581 51.5
1994 7 26 34541 56 105 65 85 53 2634 53
1994 7 27 34542 57 104 60 82 50 2684 50
1994 7 28 34543 58 102 57 79.5 47.5 2731.5 47.5
1994 7 29 34544 59 104 65 84.5 52.5 2784 52.5
1994 7 30 34545 60 106 63 84.5 52.5 2836.5 52.5
1994 7 31 34546 61 100 65 82.5 50.5 2887 50.5
1994 8 1 34547 62 99 61 80 48 2935 48
1994 8 2 34548 63 102 57 79.5 47.5 2982.5 47.5
1994 8 3 34549 64 106 67 86.5 54.5 3037 54.5
1994 8 4 34550 65 109 64 86.5 54.5 3091.5 54.5
1994 8 5 34551 66 107 74 90.5 58.5 3150 58.5
1994 8 6 34552 67 108 72 90 58 3208 58
1994 8 7 34553 68 105 64 84.5 52.5 3260.5 52.5
1994 8 8 34554 69 100 72 86 54 3314.5 54
1994 8 9 34555 70 94 63 78.5 46.5 3361 46.5
1994 8 10 34556 71 95 59 77 45 3406 45
1994 8 11 34557 72 100 57 78.5 46.5 3452.5 46.5
1994 8 12 34558 73 93 63 78 46 3498.5 46
1994 8 13 34559 74 97 65 81 49 3547.5 49
1994 8 14 34560 75 96 58 77 45 3592.5 45
1994 8 15 34561 76 100 65 82.5 50.5 3643 50.5
1994 8 16 34562 77 103 65 84 52 3695 52
1994 8 17 34563 78 101 56 78.5 46.5 3741.5 46.5
1994 8 18 34564 79 101 60 80.5 48.5 3790 48.5
1994 8 19 34565 80 90 68 79 47 3837 47
1994 8 20 34566 81 103 63 83 51 3888 51
1994 8 21 34567 82 99 63 81 49 3937 49
1994 8 22 34568 83 100 63 81.5 49.5 3986.5 49.5
1994 8 23 34569 84 100 55 77.5 45.5 4032 45.5
1994 8 24 34570 85 99 57 78 46 4078 46
1994 8 25 34571 86 102 59 80.5 48.5 4126.5 48.5
1994 8 26 34572 87 103 56 79.5 47.5 4174 47.5
1994 8 27 34573 88 95 72 83.5 51.5 4225.5 51.5
1994 8 28 34574 89 95 62 78.5 46.5 4272 46.5
1994 8 29 34575 90 98 55 76.5 44.5 4316.5 44.5
1994 8 30 34576 91 98 64 81 49 4365.5 49
1994 8 31 34577 92 88 62 75 43 4408.5 43
1994 9 1 34578 93 94 50 72 40 4448.5 40
1994 9 2 34579 94 95 60 77.5 45.5 4494 45.5
1994 9 3 34580 95 90 63 76.5 44.5 4538.5 44.5
1994 9 4 34581 96 95 58 76.5 44.5 4583 44.5
1994 9 5 34582 97 96 45 70.5 38.5 4621.5 38.5
1994 9 6 34583 98 87 53 70 38 4659.5 38
1994 9 7 34584 99 94 47 70.5 38.5 4698 38.5
1994 9 8 34585 100 97 50 73.5 41.5 4739.5 41.5
1994 9 9 34586 101 95 60 77.5 45.5 4785 45.5
1994 9 10 34587 102 92 60 76 44 4829 44
1994 9 11 34588 103 90 55 72.5 40.5 4869.5 40.5
1994 9 12 34589 104 90 53 71.5 39.5 4909 39.5
1994 9 13 34590 105 87 58 72.5 40.5 4949.5 40.5
1994 9 14 34591 106 79 58 68.5 36.5 4986 36.5
1994 9 15 34592 107 80 45 62.5 30.5 5016.5 30.5
1994 9 16 34593 108 84 40 62 30 5046.5 30
1994 9 17 34594 109 90 43 66.5 34.5 5081 34.5
1994 9 18 34595 110 88 55 71.5 39.5 5120.5 39.5
1994 9 19 34596 111 88 54 71 39 5159.5 39
1994 9 20 34597 112 80 52 66 34 5193.5 34
1994 9 21 34598 113 83 51 67 35 5228.5 35
1994 9 22 34599 114 81 48 64.5 32.5 5261 32.5
1994 9 23 34600 115 87 40 63.5 31.5 5292.5 31.5
1994 9 24 34601 116 90 44 67 35 5327.5 35
1994 9 25 34602 117 90 45 67.5 35.5 5363 35.5
1994 9 26 34603 118 90 40 65 33 5396 33
1994 9 27 34604 119 93 44 68.5 36.5 5432.5 36.5
1994 9 28 34605 120 94 40 67 35 5467.5 35
1994 9 29 34606 121 75 52 63.5 31.5 5499 31.5
1994 9 30 34607 122 72 52 62 30 5529 30
1994 10 1 34608 123 74 45 59.5 27.5 5556.5 27.5
1994 10 2 34609 124 79 43 61 29 5585.5 29
1994 10 3 34610 125 75 52 63.5 31.5 5617 31.5
1994 10 4 34611 126 75 45 60 28 5645 28
1994 10 5 34612 127 72 49 60.5 28.5 5673.5 28.5
1994 10 6 34613 128 69 45 57 25 5698.5 25
1994 10 7 34614 129 70 40 55 23 5721.5 23
1994 10 8 34615 130 70 35 52.5 20.5 5742 20.5
1994 10 9 34616 131 75 35 55 23 5765 23
1994 10 10 34617 132 76 35 55.5 23.5 5788.5 23.5
1994 10 11 34618 133 78 33 55.5 23.5 5812 23.5
1994 10 12 34619 134 78 37 57.5 25.5 5837.5 25.5
1994 10 13 34620 135 78 45 61.5 29.5 5867 29.5
1994 10 14 34621 136 68 51 59.5 27.5 5894.5 27.5
1994 10 15 34622 137 51 38 44.5 12.5 5907 12.5
1994 10 16 34623 138 47 38 42.5 10.5 5917.5 10.5
1994 10 17 34624 139 58 33 45.5 13.5 5931 13.5
1994 10 18 34625 140 62 37 49.5 17.5 5948.5 17.5
1994 10 19 34626 141 64 35 49.5 17.5 5966 17.5
1994 10 20 34627 142 66 32 49 17 5983 17
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1994 10 21 34628 143 72 35 53.5 21.5 6004.5 21.5
1994 10 22 34629 144 73 30 51.5 19.5 6024 19.5
1994 10 23 34630 145 74 35 54.5 22.5 6046.5 22.5
1994 10 24 34631 146 59 36 47.5 15.5 6062 15.5
1994 10 25 34632 147 68 30 49 17 6079 17
1994 10 26 34633 148 72 28 50 18 6097 18
1994 10 27 34634 149 71 36 53.5 21.5 6118.5 21.5
1994 10 28 34635 150 74 30 52 20 6138.5 20
1994 10 29 34636 151 70 32 51 19 6157.5 19
1994 10 30 34637 152 63 34 48.5 16.5 6174 16.5
1994 10 31 34638 153 60 22 41 9 6183 9
1994 11 1 34639 154 65 25 45 13 6196 13
1994 11 2 34640 155 70 48 59 27 6223 27
1994 11 3 34641 156 52 38 45 13 6236 13
1994 11 4 34642 157 50 28 39 7 6243 7
1994 11 5 34643 158 57 32 44.5 12.5 6255.5 12.5
1994 11 6 34644 159 62 25 43.5 11.5 6267 11.5
1994 11 7 34645 160 67 25 46 14 6281 14
1994 11 8 34646 161 62 37 49.5 17.5 6298.5 17.5
1994 11 9 34647 162 63 25 44 12 6310.5 12
1994 11 10 34648 163 63 20 41.5 9.5 6320 9.5
1994 11 11 34649 164 67 27 47 15 6335 15
1994 11 12 34650 165 58 43 50.5 18.5 6353.5 18.5
1994 11 13 34651 166 43 27 35 3 6356.5 3
1994 11 14 34652 167 43 12 27.5 -4.5 6352 -4.5
1994 11 15 34653 168 42 10 26 -6 6346 -6
1994 11 16 34654 169 53 24 38.5 6.5 6352.5 6.5
1994 11 17 34655 170 48 25 36.5 4.5 6357 4.5
1994 11 18 34656 171 41 30 35.5 3.5 6360.5 3.5
1994 11 19 34657 172 35 25 30 -2 6358.5 -2
1994 11 20 34658 173 39 14 26.5 -5.5 6353 -5.5
1994 11 21 34659 174 41 30 35.5 3.5 6356.5 3.5
1994 11 22 34660 175 42 22 32 0 6356.5 0
1994 11 23 34661 176 43 10 26.5 -5.5 6351 -5.5
1994 11 24 34662 177 42 17 29.5 -2.5 6348.5 -2.5
1994 11 25 34663 178 55 20 37.5 5.5 6354 5.5
1994 11 26 34664 179 49 31 40 8 6362 8
1994 11 27 34665 180 40 18 29 -3 6359 -3
1994 11 28 34666 181 40 18 29 -3 6356 -3
1994 11 29 34667 182 40 10 25 -7 6349 -7
1994 11 30 34668 183 44 12 28 -4 6345 -4
1994 12 1 34669 184 45 12 28.5 -3.5 6341.5 -3.5
1994 12 2 34670 185 45 11 28 -4 6337.5 -4
1994 12 3 34671 186 40 12 26 -6 6331.5 -6
1994 12 4 34672 187 47 21 34 2 6333.5 2
1994 12 5 34673 188 47 32 39.5 7.5 6341 7.5
1994 12 6 34674 189 53 34 43.5 11.5 6352.5 11.5
1994 12 7 34675 190 45 29 37 5 6357.5 5
1994 12 8 34676 191 37 20 28.5 -3.5 6354 -3.5
1994 12 9 34677 192 37 14 25.5 -6.5 6347.5 -6.5
1994 12 10 34678 193 34 10 22 -10 6337.5 -10
1994 12 11 34679 194 40 10 25 -7 6330.5 -7
1994 12 12 34680 195 40 15 27.5 -4.5 6326 -4.5
1994 12 13 34681 196 45 20 32.5 0.5 6326.5 0.5
1994 12 14 34682 197 45 18 31.5 -0.5 6326 -0.5
1994 12 15 34683 198 45 22 33.5 1.5 6327.5 1.5
1994 12 16 34684 199 43 14 28.5 -3.5 6324 -3.5
1994 12 17 34685 200 45 12 28.5 -3.5 6320.5 -3.5
1994 12 18 34686 201 45 10 27.5 -4.5 6316 -4.5
1994 12 19 34687 202 47 12 29.5 -2.5 6313.5 -2.5
1994 12 20 34688 203 47 12 29.5 -2.5 6311 -2.5
1994 12 21 34689 204 46 10 28 -4 6307 -4
1994 12 22 34690 205 40 12 26 -6 6301 -6
1994 12 23 34691 206 37 22 29.5 -2.5 6298.5 -2.5
1994 12 24 34692 207 38 30 34 2 6300.5 2
1994 12 25 34693 208 43 33 38 6 6306.5 6
1994 12 26 34694 209 39 30 34.5 2.5 6309 2.5
1994 12 27 34695 210 37 31 34 2 6311 2
1994 12 28 34696 211 35 32 33.5 1.5 6312.5 1.5
1994 12 29 34697 212 40 34 37 5 6317.5 5
1994 12 30 34698 213 49 24 36.5 4.5 6322 4.5
1994 12 31 34699 214 43 15 29 -3 6319 -3
1995 1 1 34700 215 35 11 23 -9 6310 -9
1995 1 2 34701 216 35 12 23.5 -8.5 6301.5 -8.5
1995 1 3 34702 217 35 10 22.5 -9.5 6292 -9.5
1995 1 4 34703 218 34 22 28 -4 6288 -4
1995 1 5 34704 219 35 24 29.5 -2.5 6285.5 -2.5
1995 1 6 34705 220 43 15 29 -3 6282.5 -3
1995 1 7 34706 221 45 24 34.5 2.5 6285 2.5
1995 1 8 34707 222 45 24 34.5 2.5 6287.5 2.5
1995 1 9 34708 223 51 33 42 10 6297.5 10
1995 1 10 34709 224 47 29 38 6 6303.5 6
1995 1 11 34710 225 59 39 49 17 6320.5 17
1995 1 12 34711 226 51 26 38.5 6.5 6327 6.5
1995 1 13 34712 227 53 24 38.5 6.5 6333.5 6.5
1995 1 14 34713 228 43 28 35.5 3.5 6337 3.5
1995 1 15 34714 229 54 26 40 8 6345 8
1995 1 16 34715 230 45 29 37 5 6350 5
1995 1 17 34716 231 45 19 32 0 6350 0
1995 1 18 34717 232 43 13 28 -4 6346 -4
1995 1 19 34718 233 42 13 27.5 -4.5 6341.5 -4.5
1995 1 20 34719 234 45 13 29 -3 6338.5 -3
1995 1 21 34720 235 40 20 30 -2 6336.5 -2
1995 1 22 34721 236 40 14 27 -5 6331.5 -5
1995 1 23 34722 237 42 10 26 -6 6325.5 -6
1995 1 24 34723 238 35 25 30 -2 6323.5 -2
1995 1 25 34724 239 38 32 35 3 6326.5 3
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1995 1 26 34725 240 50 28 39 7 6333.5 7
1995 1 27 34726 241 50 26 38 6 6339.5 6
1995 1 28 34727 242 49 20 34.5 2.5 6342 2.5
1995 1 29 34728 243 47 15 31 -1 6341 -1
1995 1 30 34729 244 47 15 31 -1 6340 -1
1995 1 31 34730 245 ###M ###M #####M 0 6340 missing
1995 2 1 34731 246 58 20 39 7 6347 7
1995 2 2 34732 247 64 25 44.5 12.5 6359.5 12.5
1995 2 3 34733 248 64 22 43 11 6370.5 11
1995 2 4 34734 249 63 18 40.5 8.5 6379 8.5
1995 2 5 34735 250 61 20 40.5 8.5 6387.5 8.5
1995 2 6 34736 251 63 18 40.5 8.5 6396 8.5
1995 2 7 34737 252 61 17 39 7 6403 7
1995 2 8 34738 253 52 28 40 8 6411 8
1995 2 9 34739 254 55 30 42.5 10.5 6421.5 10.5
1995 2 10 34740 255 59 24 41.5 9.5 6431 9.5
1995 2 11 34741 256 57 32 44.5 12.5 6443.5 12.5
1995 2 12 34742 257 61 33 47 15 6458.5 15
1995 2 13 34743 258 60 39 49.5 17.5 6476 17.5
1995 2 14 34744 259 54 32 43 11 6487 11
1995 2 15 34745 260 47 15 31 -1 6486 -1
1995 2 16 34746 261 52 16 34 2 6488 2
1995 2 17 34747 262 57 20 38.5 6.5 6494.5 6.5
1995 2 18 34748 263 65 20 42.5 10.5 6505 10.5
1995 2 19 34749 264 65 20 42.5 10.5 6515.5 10.5
1995 2 20 34750 265 67 22 44.5 12.5 6528 12.5
1995 2 21 34751 266 67 24 45.5 13.5 6541.5 13.5
1995 2 22 34752 267 70 26 48 16 6557.5 16
1995 2 23 34753 268 70 24 47 15 6572.5 15
1995 2 24 34754 269 69 24 46.5 14.5 6587 14.5
1995 2 25 34755 270 65 32 48.5 16.5 6603.5 16.5
1995 2 26 34756 271 70 29 49.5 17.5 6621 17.5
1995 2 27 34757 272 67 26 46.5 14.5 6635.5 14.5
1995 2 28 34758 273 66 32 49 17 6652.5 17
1995 3 1 34759 274 50 36 43 11 6663.5 11
1995 3 2 34760 275 59 37 48 16 6679.5 16
1995 3 3 34761 276 59 33 46 14 6693.5 14
1995 3 4 34762 277 60 27 43.5 11.5 6705 11.5
1995 3 5 34763 278 60 40 50 18 6723 18
1995 3 6 34764 279 52 32 42 10 6733 10
1995 3 7 34765 280 53 22 37.5 5.5 6738.5 5.5
1995 3 8 34766 281 62 22 42 10 6748.5 10
1995 3 9 34767 282 72 24 48 16 6764.5 16
1995 3 10 34768 283 69 35 52 20 6784.5 20
1995 3 11 34769 284 63 45 54 22 6806.5 22
1995 3 12 34770 285 62 38 50 18 6824.5 18
1995 3 13 34771 286 65 29 47 15 6839.5 15
1995 3 14 34772 287 70 30 50 18 6857.5 18
1995 3 15 34773 288 65 38 51.5 19.5 6877 19.5
1995 3 16 34774 289 75 32 53.5 21.5 6898.5 21.5
1995 3 17 34775 290 69 40 54.5 22.5 6921 22.5
1995 3 18 34776 291 75 35 55 23 6944 23
1995 3 19 34777 292 62 47 54.5 22.5 6966.5 22.5
1995 3 20 34778 293 73 55 64 32 6998.5 32
1995 3 21 34779 294 75 55 65 33 7031.5 33
1995 3 22 34780 295 65 33 49 17 7048.5 17
1995 3 23 34781 296 70 30 50 18 7066.5 18
1995 3 24 34782 297 50 32 41 9 7075.5 9
1995 3 25 34783 298 48 35 41.5 9.5 7085 9.5
1995 3 26 34784 299 56 25 40.5 8.5 7093.5 8.5
1995 3 27 34785 300 57 19 38 6 7099.5 6
1995 3 28 34786 301 57 23 40 8 7107.5 8
1995 3 29 34787 302 46 32 39 7 7114.5 7
1995 3 30 34788 303 54 27 40.5 8.5 7123 8.5
1995 3 31 34789 304 62 25 43.5 11.5 7134.5 11.5
1995 4 1 34790 305 68 30 49 17 7151.5 17
1995 4 2 34791 306 64 34 49 17 7168.5 17
1995 4 3 34792 307 71 35 53 21 7189.5 21
1995 4 4 34793 308 77 34 55.5 23.5 7213 23.5
1995 4 5 34794 309 81 35 58 26 7239 26
1995 4 6 34795 310 78 39 58.5 26.5 7265.5 26.5
1995 4 7 34796 311 78 33 55.5 23.5 7289 23.5
1995 4 8 34797 312 78 48 63 31 7320 31
1995 4 9 34798 313 50 40 45 13 7333 13
1995 4 10 34799 314 58 35 46.5 14.5 7347.5 14.5
1995 4 11 34800 315 67 25 46 14 7361.5 14
1995 4 12 34801 316 75 30 52.5 20.5 7382 20.5
1995 4 13 34802 317 73 42 57.5 25.5 7407.5 25.5
1995 4 14 34803 318 62 30 46 14 7421.5 14
1995 4 15 34804 319 65 40 52.5 20.5 7442 20.5
1995 4 16 34805 320 67 27 47 15 7457 15
1995 4 17 34806 321 55 38 46.5 14.5 7471.5 14.5
1995 4 18 34807 322 52 32 42 10 7481.5 10
1995 4 19 34808 323 61 39 50 18 7499.5 18
1995 4 20 34809 324 48 32 40 8 7507.5 8
1995 4 21 34810 325 55 38 46.5 14.5 7522 14.5
1995 4 22 34811 326 63 35 49 17 7539 17
1995 4 23 34812 327 64 34 49 17 7556 17
1995 4 24 34813 328 68 27 47.5 15.5 7571.5 15.5
1995 4 25 34814 329 84 29 56.5 24.5 7596 24.5
1995 4 26 34815 330 72 35 53.5 21.5 7617.5 21.5
1995 4 27 34816 331 78 38 58 26 7643.5 26
1995 4 28 34817 332 77 50 63.5 31.5 7675 31.5
1995 4 29 34818 333 81 49 65 33 7708 33
1995 4 30 34819 334 68 50 59 27 7735 27
1995 5 1 34820 335 79 35 57 25 7760 25
1995 5 2 34821 336 68 50 59 27 7787 27
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1995 5 3 34822 337 73 38 55.5 23.5 7810.5 23.5
1995 5 4 34823 338 74 35 54.5 22.5 7833 22.5
1995 5 5 34824 339 72 52 62 30 7863 30
1995 5 6 34825 340 69 45 57 25 7888 25
1995 5 7 34826 341 58 40 49 17 7905 17
1995 5 8 34827 342 73 30 51.5 19.5 7924.5 19.5
1995 5 9 34828 343 79 35 57 25 7949.5 25
1995 5 10 34829 344 79 54 66.5 34.5 7984 34.5
1995 5 11 34830 345 75 43 59 27 8011 27
1995 5 12 34831 346 58 46 52 20 8031 20
1995 5 13 34832 347 68 38 53 21 8052 21
1995 5 14 34833 348 80 47 63.5 31.5 8083.5 31.5
1995 5 15 34834 349 82 40 61 29 8112.5 29
1995 5 16 34835 350 78 38 58 26 8138.5 26
1995 5 17 34836 351 70 50 60 28 8166.5 28
1995 5 18 34837 352 74 46 60 28 8194.5 28
1995 5 19 34838 353 81 40 60.5 28.5 8223 28.5
1995 5 20 34839 354 88 50 69 37 8260 37
1995 5 21 34840 355 90 52 71 39 8299 39
1995 5 22 34841 356 82 57 69.5 37.5 8336.5 37.5
1995 5 23 34842 357 77 45 61 29 8365.5 29
1995 5 24 34843 358 68 50 59 27 8392.5 27
1995 5 25 34844 359 73 42 57.5 25.5 8418 25.5
1995 5 26 34845 360 71 45 58 26 8444 26
1995 5 27 34846 361 73 39 56 24 8468 24
1995 5 28 34847 362 73 43 58 26 8494 26
1995 5 29 34848 363 74 40 57 25 8519 25 1995
1995 5 30 34849 364 80 36 58 26 8545 26 Avg (n ) % values
1995 5 31 34850 365 86 48 67 35 8580 35 55.6 364 99.7
1995 6 1 34851 1 90 45 67.5 35.5 35.5 35.5
1995 6 2 34852 2 83 48 65.5 33.5 69 33.5
1995 6 3 34853 3 81 51 66 34 103 34
1995 6 4 34854 4 83 48 65.5 33.5 136.5 33.5
1995 6 5 34855 5 93 45 69 37 173.5 37
1995 6 6 34856 6 86 50 68 36 209.5 36
1995 6 7 34857 7 80 43 61.5 29.5 239 29.5
1995 6 8 34858 8 63 50 56.5 24.5 263.5 24.5
1995 6 9 34859 9 78 40 59 27 290.5 27
1995 6 10 34860 10 82 40 61 29 319.5 29
1995 6 11 34861 11 94 42 68 36 355.5 36
1995 6 12 34862 12 102 42 72 40 395.5 40
1995 6 13 34863 13 100 52 76 44 439.5 44
1995 6 14 34864 14 101 52 76.5 44.5 484 44.5
1995 6 15 34865 15 94 55 74.5 42.5 526.5 42.5
1995 6 16 34866 16 79 62 70.5 38.5 565 38.5
1995 6 17 34867 17 78 55 66.5 34.5 599.5 34.5
1995 6 18 34868 18 82 37 59.5 27.5 627 27.5
1995 6 19 34869 19 92 40 66 34 661 34
1995 6 20 34870 20 95 47 71 39 700 39
1995 6 21 34871 21 92 53 72.5 40.5 740.5 40.5
1995 6 22 34872 22 86 47 66.5 34.5 775 34.5
1995 6 23 34873 23 89 50 69.5 37.5 812.5 37.5
1995 6 24 34874 24 87 53 70 38 850.5 38
1995 6 25 34875 25 94 55 74.5 42.5 893 42.5
1995 6 26 34876 26 97 51 74 42 935 42
1995 6 27 34877 27 100 58 79 47 982 47
1995 6 28 34878 28 90 67 78.5 46.5 1028.5 46.5
1995 6 29 34879 29 82 56 69 37 1065.5 37
1995 6 30 34880 30 78 55 66.5 34.5 1100 34.5
1995 7 1 34881 31 74 54 64 32 1132 32
1995 7 2 34882 32 90 45 67.5 35.5 1167.5 35.5
1995 7 3 34883 33 76 58 67 35 1202.5 35
1995 7 4 34884 34 85 42 63.5 31.5 1234 31.5
1995 7 5 34885 35 89 42 65.5 33.5 1267.5 33.5
1995 7 6 34886 36 100 54 77 45 1312.5 45
1995 7 7 34887 37 104 50 77 45 1357.5 45
1995 7 8 34888 38 108 60 84 52 1409.5 52
1995 7 9 34889 39 105 63 84 52 1461.5 52
1995 7 10 34890 40 103 58 80.5 48.5 1510 48.5
1995 7 11 34891 41 103 58 80.5 48.5 1558.5 48.5
1995 7 12 34892 42 99 67 83 51 1609.5 51
1995 7 13 34893 43 84 58 71 39 1648.5 39
1995 7 14 34894 44 87 45 66 34 1682.5 34
1995 7 15 34895 45 96 50 73 41 1723.5 41
1995 7 16 34896 46 99 58 78.5 46.5 1770 46.5
1995 7 17 34897 47 96 67 81.5 49.5 1819.5 49.5
1995 7 18 34898 48 96 57 76.5 44.5 1864 44.5
1995 7 19 34899 49 96 58 77 45 1909 45
1995 7 20 34900 50 95 58 76.5 44.5 1953.5 44.5
1995 7 21 34901 51 96 55 75.5 43.5 1997 43.5
1995 7 22 34902 52 99 48 73.5 41.5 2038.5 41.5
1995 7 23 34903 53 96 55 75.5 43.5 2082 43.5
1995 7 24 34904 54 102 55 78.5 46.5 2128.5 46.5
1995 7 25 34905 55 106 55 80.5 48.5 2177 48.5
1995 7 26 34906 56 108 52 80 48 2225 48
1995 7 27 34907 57 108 55 81.5 49.5 2274.5 49.5
1995 7 28 34908 58 109 53 81 49 2323.5 49
1995 7 29 34909 59 111 58 84.5 52.5 2376 52.5
1995 7 30 34910 60 100 70 85 53 2429 53
1995 7 31 34911 61 104 53 78.5 46.5 2475.5 46.5
1995 8 1 34912 62 101 50 75.5 43.5 2519 43.5
1995 8 2 34913 63 102 50 76 44 2563 44
1995 8 3 34914 64 97 60 78.5 46.5 2609.5 46.5
1995 8 4 34915 65 103 60 81.5 49.5 2659 49.5
1995 8 5 34916 66 105 55 80 48 2707 48
1995 8 6 34917 67 106 60 83 51 2758 51
1995 8 7 34918 68 106 58 82 50 2808 50
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1995 8 8 34919 69 106 75 90.5 58.5 2866.5 58.5
1995 8 9 34920 70 103 64 83.5 51.5 2918 51.5
1995 8 10 34921 71 99 70 84.5 52.5 2970.5 52.5
1995 8 11 34922 72 95 64 79.5 47.5 3018 47.5
1995 8 12 34923 73 98 58 78 46 3064 46
1995 8 13 34924 74 95 64 79.5 47.5 3111.5 47.5
1995 8 14 34925 75 95 65 80 48 3159.5 48
1995 8 15 34926 76 100 58 79 47 3206.5 47
1995 8 16 34927 77 88 60 74 42 3248.5 42
1995 8 17 34928 78 96 55 75.5 43.5 3292 43.5
1995 8 18 34929 79 97 55 76 44 3336 44
1995 8 19 34930 80 95 51 73 41 3377 41
1995 8 20 34931 81 81 65 73 41 3418 41
1995 8 21 34932 82 94 62 78 46 3464 46
1995 8 22 34933 83 90 65 77.5 45.5 3509.5 45.5
1995 8 23 34934 84 86 62 74 42 3551.5 42
1995 8 24 34935 85 96 55 75.5 43.5 3595 43.5
1995 8 25 34936 86 90 65 77.5 45.5 3640.5 45.5
1995 8 26 34937 87 100 65 82.5 50.5 3691 50.5
1995 8 27 34938 88 95 68 81.5 49.5 3740.5 49.5
1995 8 28 34939 89 99 64 81.5 49.5 3790 49.5
1995 8 29 34940 90 102 58 80 48 3838 48
1995 8 30 34941 91 102 63 82.5 50.5 3888.5 50.5
1995 8 31 34942 92 102 58 80 48 3936.5 48
1995 9 1 34943 93 93 58 75.5 43.5 3980 43.5
1995 9 2 34944 94 103 58 80.5 48.5 4028.5 48.5
1995 9 3 34945 95 103 64 83.5 51.5 4080 51.5
1995 9 4 34946 96 102 58 80 48 4128 48
1995 9 5 34947 97 96 58 77 45 4173 45
1995 9 6 34948 98 92 59 75.5 43.5 4216.5 43.5
1995 9 7 34949 99 93 53 73 41 4257.5 41
1995 9 8 34950 100 90 51 70.5 38.5 4296 38.5
1995 9 9 34951 101 93 50 71.5 39.5 4335.5 39.5
1995 9 10 34952 102 92 48 70 38 4373.5 38
1995 9 11 34953 103 93 48 70.5 38.5 4412 38.5
1995 9 12 34954 104 88 48 68 36 4448 36
1995 9 13 34955 105 90 48 69 37 4485 37
1995 9 14 34956 106 94 45 69.5 37.5 4522.5 37.5
1995 9 15 34957 107 92 48 70 38 4560.5 38
1995 9 16 34958 108 95 45 70 38 4598.5 38
1995 9 17 34959 109 90 55 72.5 40.5 4639 40.5
1995 9 18 34960 110 82 55 68.5 36.5 4675.5 36.5
1995 9 19 34961 111 87 50 68.5 36.5 4712 36.5
1995 9 20 34962 112 89 45 67 35 4747 35
1995 9 21 34963 113 71 49 60 28 4775 28
1995 9 22 34964 114 75 33 54 22 4797 22
1995 9 23 34965 115 83 34 58.5 26.5 4823.5 26.5
1995 9 24 34966 116 80 50 65 33 4856.5 33
1995 9 25 34967 117 76 41 58.5 26.5 4883 26.5
1995 9 26 34968 118 83 53 68 36 4919 36
1995 9 27 34969 119 90 38 64 32 4951 32
1995 9 28 34970 120 79 55 67 35 4986 35
1995 9 29 34971 121 69 52 60.5 28.5 5014.5 28.5
1995 9 30 34972 122 73 38 55.5 23.5 5038 23.5
1995 10 1 34973 123 75 36 55.5 23.5 5061.5 23.5
1995 10 2 34974 124 80 34 57 25 5086.5 25
1995 10 3 34975 125 84 34 59 27 5113.5 27
1995 10 4 34976 126 67 45 56 24 5137.5 24
1995 10 5 34977 127 65 30 47.5 15.5 5153 15.5
1995 10 6 34978 128 67 30 48.5 16.5 5169.5 16.5
1995 10 7 34979 129 77 26 51.5 19.5 5189 19.5
1995 10 8 34980 130 74 36 55 23 5212 23
1995 10 9 34981 131 80 35 57.5 25.5 5237.5 25.5
1995 10 10 34982 132 82 36 59 27 5264.5 27
1995 10 11 34983 133 85 37 61 29 5293.5 29
1995 10 12 34984 134 87 55 71 39 5332.5 39
1995 10 13 34985 135 68 37 52.5 20.5 5353 20.5
1995 10 14 34986 136 75 26 50.5 18.5 5371.5 18.5
1995 10 15 34987 137 77 27 52 20 5391.5 20
1995 10 16 34988 138 83 33 58 26 5417.5 26
1995 10 17 34989 139 82 37 59.5 27.5 5445 27.5
1995 10 18 34990 140 85 38 61.5 29.5 5474.5 29.5
1995 10 19 34991 141 73 42 57.5 25.5 5500 25.5
1995 10 20 34992 142 73 25 49 17 5517 17
1995 10 21 34993 143 75 27 51 19 5536 19
1995 10 22 34994 144 62 37 49.5 17.5 5553.5 17.5
1995 10 23 34995 145 52 22 37 5 5558.5 5
1995 10 24 34996 146 60 19 39.5 7.5 5566 7.5
1995 10 25 34997 147 65 19 42 10 5576 10
1995 10 26 34998 148 77 32 54.5 22.5 5598.5 22.5
1995 10 27 34999 149 72 35 53.5 21.5 5620 21.5
1995 10 28 35000 150 70 38 54 22 5642 22
1995 10 29 35001 151 70 38 54 22 5664 22
1995 10 30 35002 152 77 32 54.5 22.5 5686.5 22.5
1995 10 31 35003 153 76 35 55.5 23.5 5710 23.5
1995 11 1 35004 154 68 39 53.5 21.5 5731.5 21.5
1995 11 2 35005 155 57 29 43 11 5742.5 11
1995 11 3 35006 156 57 10 33.5 1.5 5744 1.5
1995 11 4 35007 157 62 15 38.5 6.5 5750.5 6.5
1995 11 5 35008 158 68 15 41.5 9.5 5760 9.5
1995 11 6 35009 159 67 32 49.5 17.5 5777.5 17.5
1995 11 7 35010 160 70 26 48 16 5793.5 16
1995 11 8 35011 161 69 25 47 15 5808.5 15
1995 11 9 35012 162 70 30 50 18 5826.5 18
1995 11 10 35013 163 62 32 47 15 5841.5 15
1995 11 11 35014 164 57 17 37 5 5846.5 5
1995 11 12 35015 165 62 20 41 9 5855.5 9
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1995 11 13 35016 166 73 27 50 18 5873.5 18
1995 11 14 35017 167 70 28 49 17 5890.5 17
1995 11 15 35018 168 69 24 46.5 14.5 5905 14.5
1995 11 16 35019 169 67 23 45 13 5918 13
1995 11 17 35020 170 68 22 45 13 5931 13
1995 11 18 35021 171 62 23 42.5 10.5 5941.5 10.5
1995 11 19 35022 172 63 22 42.5 10.5 5952 10.5
1995 11 20 35023 173 65 22 43.5 11.5 5963.5 11.5
1995 11 21 35024 174 57 20 38.5 6.5 5970 6.5
1995 11 22 35025 175 60 20 40 8 5978 8
1995 11 23 35026 176 68 25 46.5 14.5 5992.5 14.5
1995 11 24 35027 177 60 20 40 8 6000.5 8
1995 11 25 35028 178 60 21 40.5 8.5 6009 8.5
1995 11 26 35029 179 56 29 42.5 10.5 6019.5 10.5
1995 11 27 35030 180 50 27 38.5 6.5 6026 6.5
1995 11 28 35031 181 52 17 34.5 2.5 6028.5 2.5
1995 11 29 35032 182 57 20 38.5 6.5 6035 6.5
1995 11 30 35033 183 56 18 37 5 6040 5
1995 12 1 35034 184 57 16 36.5 4.5 6044.5 4.5
1995 12 2 35035 185 53 17 35 3 6047.5 3
1995 12 3 35036 186 55 17 36 4 6051.5 4
1995 12 4 35037 187 70 25 47.5 15.5 6067 15.5
1995 12 5 35038 188 65 29 47 15 6082 15
1995 12 6 35039 189 65 36 50.5 18.5 6100.5 18.5
1995 12 7 35040 190 45 28 36.5 4.5 6105 4.5
1995 12 8 35041 191 57 22 39.5 7.5 6112.5 7.5
1995 12 9 35042 192 51 16 33.5 1.5 6114 1.5
1995 12 10 35043 193 53 15 34 2 6116 2
1995 12 11 35044 194 50 20 35 3 6119 3
1995 12 12 35045 195 62 34 48 16 6135 16
1995 12 13 35046 196 62 42 52 20 6155 20
1995 12 14 35047 197 54 29 41.5 9.5 6164.5 9.5
1995 12 15 35048 198 45 20 32.5 0.5 6165 0.5
1995 12 16 35049 199 45 22 33.5 1.5 6166.5 1.5
1995 12 17 35050 200 49 24 36.5 4.5 6171 4.5
1995 12 18 35051 201 44 12 28 -4 6167 -4
1995 12 19 35052 202 45 9 27 -5 6162 -5
1995 12 20 35053 203 45 10 27.5 -4.5 6157.5 -4.5
1995 12 21 35054 204 41 11 26 -6 6151.5 -6
1995 12 22 35055 205 41 5 23 -9 6142.5 -9
1995 12 23 35056 206 36 0 18 -14 6128.5 -14
1995 12 24 35057 207 40 0 20 -12 6116.5 -12
1995 12 25 35058 208 40 -1 19.5 -12.5 6104 -12.5
1995 12 26 35059 209 41 0 20.5 -11.5 6092.5 -11.5
1995 12 27 35060 210 42 0 21 -11 6081.5 -11
1995 12 28 35061 211 35 9 22 -10 6071.5 -10
1995 12 29 35062 212 45 5 25 -7 6064.5 -7
1995 12 30 35063 213 50 23 36.5 4.5 6069 4.5
1995 12 31 35064 214 53 27 40 8 6077 8
1996 1 1 35065 215 45 13 29 -3 6074 -3
1996 1 2 35066 216 39 12 25.5 -6.5 6067.5 -6.5
1996 1 3 35067 217 39 15 27 -5 6062.5 -5
1996 1 4 35068 218 49 10 29.5 -2.5 6060 -2.5
1996 1 5 35069 219 49 10 29.5 -2.5 6057.5 -2.5
1996 1 6 35070 220 45 7 26 -6 6051.5 -6
1996 1 7 35071 221 47 10 28.5 -3.5 6048 -3.5
1996 1 8 35072 222 47 4 25.5 -6.5 6041.5 -6.5
1996 1 9 35073 223 49 9 29 -3 6038.5 -3
1996 1 10 35074 224 58 27 42.5 10.5 6049 10.5
1996 1 11 35075 225 53 11 32 0 6049 0
1996 1 12 35076 226 55 10 32.5 0.5 6049.5 0.5
1996 1 13 35077 227 54 10 32 0 6049.5 0
1996 1 14 35078 228 53 9 31 -1 6048.5 -1
1996 1 15 35079 229 51 17 34 2 6050.5 2
1996 1 16 35080 230 54 15 34.5 2.5 6053 2.5
1996 1 17 35081 231 54 27 40.5 8.5 6061.5 8.5
1996 1 18 35082 232 36 13 24.5 -7.5 6054 -7.5
1996 1 19 35083 233 48 18 33 1 6055 1
1996 1 20 35084 234 46 11 28.5 -3.5 6051.5 -3.5
1996 1 21 35085 235 53 25 39 7 6058.5 7
1996 1 22 35086 236 44 32 38 6 6064.5 6
1996 1 23 35087 237 40 10 25 -7 6057.5 -7
1996 1 24 35088 238 52 9 30.5 -1.5 6056 -1.5
1996 1 25 35089 239 45 28 36.5 4.5 6060.5 4.5
1996 1 26 35090 240 39 15 27 -5 6055.5 -5
1996 1 27 35091 241 33 15 24 -8 6047.5 -8
1996 1 28 35092 242 49 9 29 -3 6044.5 -3
1996 1 29 35093 243 60 13 36.5 4.5 6049 4.5
1996 1 30 35094 244 61 42 51.5 19.5 6068.5 19.5
1996 1 31 35095 245 55 40 47.5 15.5 6084 15.5
1996 2 1 35096 246 51 26 38.5 6.5 6090.5 6.5
1996 2 2 35097 247 48 22 35 3 6093.5 3
1996 2 3 35098 248 41 5 23 -9 6084.5 -9
1996 2 4 35099 249 42 5 23.5 -8.5 6076 -8.5
1996 2 5 35100 250 46 13 29.5 -2.5 6073.5 -2.5
1996 2 6 35101 251 56 20 38 6 6079.5 6
1996 2 7 35102 252 56 20 38 6 6085.5 6
1996 2 8 35103 253 62 18 40 8 6093.5 8
1996 2 9 35104 254 60 20 40 8 6101.5 8
1996 2 10 35105 255 63 22 42.5 10.5 6112 10.5
1996 2 11 35106 256 55 22 38.5 6.5 6118.5 6.5
1996 2 12 35107 257 63 25 44 12 6130.5 12
1996 2 13 35108 258 64 15 39.5 7.5 6138 7.5
1996 2 14 35109 259 71 18 44.5 12.5 6150.5 12.5
1996 2 15 35110 260 70 22 46 14 6164.5 14
1996 2 16 35111 261 66 22 44 12 6176.5 12
1996 2 17 35112 262 71 22 46.5 14.5 6191 14.5
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1996 2 18 35113 263 64 40 52 20 6211 20
1996 2 19 35114 264 66 45 55.5 23.5 6234.5 23.5
1996 2 20 35115 265 68 50 59 27 6261.5 27
1996 2 21 35116 266 59 40 49.5 17.5 6279 17.5
1996 2 22 35117 267 56 35 45.5 13.5 6292.5 13.5
1996 2 23 35118 268 51 15 33 1 6293.5 1
1996 2 24 35119 269 64 15 39.5 7.5 6301 7.5
1996 2 25 35120 270 50 40 45 13 6314 13
1996 2 26 35121 271 40 27 33.5 1.5 6315.5 1.5
1996 2 27 35122 272 39 9 24 -8 6307.5 -8
1996 2 28 35123 273 45 12 28.5 -3.5 6304 -3.5
1996 2 29 35124 274 50 15 32.5 0.5 6304.5 0.5
1996 3 1 35125 275 55 16 35.5 3.5 6308 3.5
1996 3 2 35126 276 60 10 35 3 6311 3
1996 3 3 35127 277 64 14 39 7 6318 7
1996 3 4 35128 278 65 35 50 18 6336 18
1996 3 5 35129 279 63 38 50.5 18.5 6354.5 18.5
1996 3 6 35130 280 56 35 45.5 13.5 6368 13.5
1996 3 7 35131 281 56 14 35 3 6371 3
1996 3 8 35132 282 66 18 42 10 6381 10
1996 3 9 35133 283 70 20 45 13 6394 13
1996 3 10 35134 284 72 35 53.5 21.5 6415.5 21.5
1996 3 11 35135 285 73 29 51 19 6434.5 19
1996 3 12 35136 286 68 34 51 19 6453.5 19
1996 3 13 35137 287 56 37 46.5 14.5 6468 14.5
1996 3 14 35138 288 59 20 39.5 7.5 6475.5 7.5
1996 3 15 35139 289 65 24 44.5 12.5 6488 12.5
1996 3 16 35140 290 66 48 57 25 6513 25
1996 3 17 35141 291 63 44 53.5 21.5 6534.5 21.5
1996 3 18 35142 292 62 26 44 12 6546.5 12
1996 3 19 35143 293 65 24 44.5 12.5 6559 12.5
1996 3 20 35144 294 71 19 45 13 6572 13
1996 3 21 35145 295 80 26 53 21 6593 21
1996 3 22 35146 296 79 30 54.5 22.5 6615.5 22.5
1996 3 23 35147 297 58 38 48 16 6631.5 16
1996 3 24 35148 298 53 38 45.5 13.5 6645 13.5
1996 3 25 35149 299 52 22 37 5 6650 5
1996 3 26 35150 300 59 21 40 8 6658 8
1996 3 27 35151 301 68 22 45 13 6671 13
1996 3 28 35152 302 68 30 49 17 6688 17
1996 3 29 35153 303 62 39 50.5 18.5 6706.5 18.5
1996 3 30 35154 304 68 26 47 15 6721.5 15
1996 3 31 35155 305 75 26 50.5 18.5 6740 18.5
1996 4 1 35156 306 78 35 56.5 24.5 6764.5 24.5
1996 4 2 35157 307 71 52 61.5 29.5 6794 29.5
1996 4 3 35158 308 65 28 46.5 14.5 6808.5 14.5
1996 4 4 35159 309 70 34 52 20 6828.5 20
1996 4 5 35160 310 65 30 47.5 15.5 6844 15.5
1996 4 6 35161 311 75 26 50.5 18.5 6862.5 18.5
1996 4 7 35162 312 79 37 58 26 6888.5 26
1996 4 8 35163 313 86 40 63 31 6919.5 31
1996 4 9 35164 314 81 52 66.5 34.5 6954 34.5
1996 4 10 35165 315 90 40 65 33 6987 33
1996 4 11 35166 316 70 44 57 25 7012 25
1996 4 12 35167 317 59 30 44.5 12.5 7024.5 12.5
1996 4 13 35168 318 62 36 49 17 7041.5 17
1996 4 14 35169 319 58 24 41 9 7050.5 9
1996 4 15 35170 320 70 22 46 14 7064.5 14
1996 4 16 35171 321 70 30 50 18 7082.5 18
1996 4 17 35172 322 67 49 58 26 7108.5 26
1996 4 18 35173 323 61 35 48 16 7124.5 16
1996 4 19 35174 324 68 29 48.5 16.5 7141 16.5
1996 4 20 35175 325 65 35 50 18 7159 18
1996 4 21 35176 326 65 35 50 18 7177 18
1996 4 22 35177 327 73 26 49.5 17.5 7194.5 17.5
1996 4 23 35178 328 85 35 60 28 7222.5 28
1996 4 24 35179 329 91 48 69.5 37.5 7260 37.5
1996 4 25 35180 330 75 50 62.5 30.5 7290.5 30.5
1996 4 26 35181 331 85 38 61.5 29.5 7320 29.5
1996 4 27 35182 332 79 45 62 30 7350 30
1996 4 28 35183 333 60 38 49 17 7367 17
1996 4 29 35184 334 72 22 47 15 7382 15
1996 4 30 35185 335 80 35 57.5 25.5 7407.5 25.5
1996 5 1 35186 336 85 42 63.5 31.5 7439 31.5
1996 5 2 35187 337 89 45 67 35 7474 35
1996 5 3 35188 338 85 53 69 37 7511 37
1996 5 4 35189 339 89 50 69.5 37.5 7548.5 37.5
1996 5 5 35190 340 93 36 64.5 32.5 7581 32.5
1996 5 6 35191 341 91 48 69.5 37.5 7618.5 37.5
1996 5 7 35192 342 90 45 67.5 35.5 7654 35.5
1996 5 8 35193 343 89 44 66.5 34.5 7688.5 34.5
1996 5 9 35194 344 83 57 70 38 7726.5 38
1996 5 10 35195 345 91 38 64.5 32.5 7759 32.5
1996 5 11 35196 346 95 42 68.5 36.5 7795.5 36.5
1996 5 12 35197 347 99 47 73 41 7836.5 41
1996 5 13 35198 348 98 50 74 42 7878.5 42
1996 5 14 35199 349 97 54 75.5 43.5 7922 43.5
1996 5 15 35200 350 95 60 77.5 45.5 7967.5 45.5
1996 5 16 35201 351 91 64 77.5 45.5 8013 45.5
1996 5 17 35202 352 91 60 75.5 43.5 8056.5 43.5
1996 5 18 35203 353 91 62 76.5 44.5 8101 44.5
1996 5 19 35204 354 85 54 69.5 37.5 8138.5 37.5
1996 5 20 35205 355 82 45 63.5 31.5 8170 31.5
1996 5 21 35206 356 90 40 65 33 8203 33
1996 5 22 35207 357 89 57 73 41 8244 41
1996 5 23 35208 358 68 48 58 26 8270 26
1996 5 24 35209 359 78 46 62 30 8300 30
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1996 5 25 35210 360 67 45 56 24 8324 24
1996 5 26 35211 361 72 39 55.5 23.5 8347.5 23.5
1996 5 27 35212 362 79 45 62 30 8377.5 30
1996 5 28 35213 363 77 47 62 30 8407.5 30
1996 5 29 35214 364 87 45 66 34 8441.5 34 1996
1996 5 30 35215 365 85 50 67.5 35.5 8477 35.5 Avg (n ) % values
1996 5 31 35216 366 85 45 65 33 8510 33 55.3 366 100.0
1996 6 1 35217 1 89 50 69.5 37.5 37.5 37.5
1996 6 2 35218 2 89 46 67.5 35.5 73 35.5
1996 6 3 35219 3 96 45 70.5 38.5 111.5 38.5
1996 6 4 35220 4 103 50 76.5 44.5 156 44.5
1996 6 5 35221 5 100 50 75 43 199 43
1996 6 6 35222 6 99 55 77 45 244 45
1996 6 7 35223 7 99 53 76 44 288 44
1996 6 8 35224 8 101 55 78 46 334 46
1996 6 9 35225 9 98 49 73.5 41.5 375.5 41.5
1996 6 10 35226 10 103 58 80.5 48.5 424 48.5
1996 6 11 35227 11 101 60 80.5 48.5 472.5 48.5
1996 6 12 35228 12 98 60 79 47 519.5 47
1996 6 13 35229 13 100 60 80 48 567.5 48
1996 6 14 35230 14 96 67 81.5 49.5 617 49.5
1996 6 15 35231 15 96 55 75.5 43.5 660.5 43.5
1996 6 16 35232 16 99 57 78 46 706.5 46
1996 6 17 35233 17 100 52 76 44 750.5 44
1996 6 18 35234 18 102 53 77.5 45.5 796 45.5
1996 6 19 35235 19 101 50 75.5 43.5 839.5 43.5
1996 6 20 35236 20 100 70 85 53 892.5 53
1996 6 21 35237 21 93 60 76.5 44.5 937 44.5
1996 6 22 35238 22 92 65 78.5 46.5 983.5 46.5
1996 6 23 35239 23 97 50 73.5 41.5 1025 41.5
1996 6 24 35240 24 97 50 73.5 41.5 1066.5 41.5
1996 6 25 35241 25 97 60 78.5 46.5 1113 46.5
1996 6 26 35242 26 87 62 74.5 42.5 1155.5 42.5
1996 6 27 35243 27 88 62 75 43 1198.5 43
1996 6 28 35244 28 91 50 70.5 38.5 1237 38.5
1996 6 29 35245 29 95 49 72 40 1277 40
1996 6 30 35246 30 98 59 78.5 46.5 1323.5 46.5
1996 7 1 35247 31 103 60 81.5 49.5 1373 49.5
1996 7 2 35248 32 107 60 83.5 51.5 1424.5 51.5
1996 7 3 35249 33 107 62 84.5 52.5 1477 52.5
1996 7 4 35250 34 105 65 85 53 1530 53
1996 7 5 35251 35 100 60 80 48 1578 48
1996 7 6 35252 36 106 60 83 51 1629 51
1996 7 7 35253 37 100 62 81 49 1678 49
1996 7 8 35254 38 95 70 82.5 50.5 1728.5 50.5
1996 7 9 35255 39 97 65 81 49 1777.5 49
1996 7 10 35256 40 100 59 79.5 47.5 1825 47.5
1996 7 11 35257 41 104 63 83.5 51.5 1876.5 51.5
1996 7 12 35258 42 100 68 84 52 1928.5 52
1996 7 13 35259 43 100 68 84 52 1980.5 52
1996 7 14 35260 44 104 60 82 50 2030.5 50
1996 7 15 35261 45 97 68 82.5 50.5 2081 50.5
1996 7 16 35262 46 100 63 81.5 49.5 2130.5 49.5
1996 7 17 35263 47 100 68 84 52 2182.5 52
1996 7 18 35264 48 101 72 86.5 54.5 2237 54.5
1996 7 19 35265 49 104 66 85 53 2290 53
1996 7 20 35266 50 105 62 83.5 51.5 2341.5 51.5
1996 7 21 35267 51 105 55 80 48 2389.5 48
1996 7 22 35268 52 106 59 82.5 50.5 2440 50.5
1996 7 23 35269 53 104 60 82 50 2490 50
1996 7 24 35270 54 103 55 79 47 2537 47
1996 7 25 35271 55 102 62 82 50 2587 50
1996 7 26 35272 56 105 65 85 53 2640 53
1996 7 27 35273 57 105 62 83.5 51.5 2691.5 51.5
1996 7 28 35274 58 92 78 85 53 2744.5 53
1996 7 29 35275 59 97 67 82 50 2794.5 50
1996 7 30 35276 60 101 62 81.5 49.5 2844 49.5
1996 7 31 35277 61 104 62 83 51 2895 51
1996 8 1 35278 62 99 64 81.5 49.5 2944.5 49.5
1996 8 2 35279 63 100 72 86 54 2998.5 54
1996 8 3 35280 64 98 77 87.5 55.5 3054 55.5
1996 8 4 35281 65 98 70 84 52 3106 52
1996 8 5 35282 66 100 46 73 41 3147 41
1996 8 6 35283 67 97 75 86 54 3201 54
1996 8 7 35284 68 97 58 77.5 45.5 3246.5 45.5
1996 8 8 35285 69 100 49 74.5 42.5 3289 42.5
1996 8 9 35286 70 95 68 81.5 49.5 3338.5 49.5
1996 8 10 35287 71 98 52 75 43 3381.5 43
1996 8 11 35288 72 103 57 80 48 3429.5 48
1996 8 12 35289 73 107 72 89.5 57.5 3487 57.5
1996 8 13 35290 74 107 60 83.5 51.5 3538.5 51.5
1996 8 14 35291 75 105 64 84.5 52.5 3591 52.5
1996 8 15 35292 76 102 66 84 52 3643 52
1996 8 16 35293 77 100 66 83 51 3694 51
1996 8 17 35294 78 100 62 81 49 3743 49
1996 8 18 35295 79 92 62 77 45 3788 45
1996 8 19 35296 80 100 59 79.5 47.5 3835.5 47.5
1996 8 20 35297 81 100 62 81 49 3884.5 49
1996 8 21 35298 82 98 70 84 52 3936.5 52
1996 8 22 35299 83 97 68 82.5 50.5 3987 50.5
1996 8 23 35300 84 96 66 81 49 4036 49
1996 8 24 35301 85 92 68 80 48 4084 48
1996 8 25 35302 86 89 66 77.5 45.5 4129.5 45.5
1996 8 26 35303 87 90 67 78.5 46.5 4176 46.5
1996 8 27 35304 88 95 63 79 47 4223 47
1996 8 28 35305 89 99 61 80 48 4271 48
1996 8 29 35306 90 100 55 77.5 45.5 4316.5 45.5
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1996 8 30 35307 91 100 60 80 48 4364.5 48
1996 8 31 35308 92 101 52 76.5 44.5 4409 44.5
1996 9 1 35309 93 97 56 76.5 44.5 4453.5 44.5
1996 9 2 35310 94 100 58 79 47 4500.5 47
1996 9 3 35311 95 100 51 75.5 43.5 4544 43.5
1996 9 4 35312 96 97 51 74 42 4586 42
1996 9 5 35313 97 92 71 81.5 49.5 4635.5 49.5
1996 9 6 35314 98 77 50 63.5 31.5 4667 31.5
1996 9 7 35315 99 90 50 70 38 4705 38
1996 9 8 35316 100 94 45 69.5 37.5 4742.5 37.5
1996 9 9 35317 101 95 54 74.5 42.5 4785 42.5
1996 9 10 35318 102 92 54 73 41 4826 41
1996 9 11 35319 103 79 63 71 39 4865 39
1996 9 12 35320 104 85 50 67.5 35.5 4900.5 35.5
1996 9 13 35321 105 79 52 65.5 33.5 4934 33.5
1996 9 14 35322 106 79 50 64.5 32.5 4966.5 32.5
1996 9 15 35323 107 80 45 62.5 30.5 4997 30.5
1996 9 16 35324 108 75 43 59 27 5024 27
1996 9 17 35325 109 62 33 47.5 15.5 5039.5 15.5
1996 9 18 35326 110 63 45 54 22 5061.5 22
1996 9 19 35327 111 68 32 50 18 5079.5 18
1996 9 20 35328 112 77 48 62.5 30.5 5110 30.5
1996 9 21 35329 113 86 40 63 31 5141 31
1996 9 22 35330 114 88 65 76.5 44.5 5185.5 44.5
1996 9 23 35331 115 88 50 69 37 5222.5 37
1996 9 24 35332 116 89 50 69.5 37.5 5260 37.5
1996 9 25 35333 117 81 50 65.5 33.5 5293.5 33.5
1996 9 26 35334 118 67 43 55 23 5316.5 23
1996 9 27 35335 119 67 40 53.5 21.5 5338 21.5
1996 9 28 35336 120 75 35 55 23 5361 23
1996 9 29 35337 121 82 35 58.5 26.5 5387.5 26.5
1996 9 30 35338 122 85 35 60 28 5415.5 28
1996 10 1 35339 123 87 45 66 34 5449.5 34
1996 10 2 35340 124 79 53 66 34 5483.5 34
1996 10 3 35341 125 72 50 61 29 5512.5 29
1996 10 4 35342 126 76 45 60.5 28.5 5541 28.5
1996 10 5 35343 127 80 40 60 28 5569 28
1996 10 6 35344 128 87 45 66 34 5603 34
1996 10 7 35345 129 88 45 66.5 34.5 5637.5 34.5
1996 10 8 35346 130 89 39 64 32 5669.5 32
1996 10 9 35347 131 88 45 66.5 34.5 5704 34.5
1996 10 10 35348 132 90 45 67.5 35.5 5739.5 35.5
1996 10 11 35349 133 90 40 65 33 5772.5 33
1996 10 12 35350 134 87 42 64.5 32.5 5805 32.5
1996 10 13 35351 135 87 40 63.5 31.5 5836.5 31.5
1996 10 14 35352 136 80 45 62.5 30.5 5867 30.5
1996 10 15 35353 137 80 35 57.5 25.5 5892.5 25.5
1996 10 16 35354 138 78 45 61.5 29.5 5922 29.5
1996 10 17 35355 139 62 31 46.5 14.5 5936.5 14.5
1996 10 18 35356 140 65 27 46 14 5950.5 14
1996 10 19 35357 141 71 45 58 26 5976.5 26
1996 10 20 35358 142 50 32 41 9 5985.5 9
1996 10 21 35359 143 51 20 35.5 3.5 5989 3.5
1996 10 22 35360 144 53 15 34 2 5991 2
1996 10 23 35361 145 60 26 43 11 6002 11
1996 10 24 35362 146 56 23 39.5 7.5 6009.5 7.5
1996 10 25 35363 147 49 38 43.5 11.5 6021 11.5
1996 10 26 35364 148 48 20 34 2 6023 2
1996 10 27 35365 149 50 28 39 7 6030 7
1996 10 28 35366 150 44 32 38 6 6036 6
1996 10 29 35367 151 54 27 40.5 8.5 6044.5 8.5
1996 10 30 35368 152 60 33 46.5 14.5 6059 14.5
1996 10 31 35369 153 53 32 42.5 10.5 6069.5 10.5
1996 11 1 35370 154 55 27 41 9 6078.5 9
1996 11 2 35371 155 61 20 40.5 8.5 6087 8.5
1996 11 3 35372 156 50 35 42.5 10.5 6097.5 10.5
1996 11 4 35373 157 60 30 45 13 6110.5 13
1996 11 5 35374 158 60 33 46.5 14.5 6125 14.5
1996 11 6 35375 159 51 27 39 7 6132 7
1996 11 7 35376 160 60 17 38.5 6.5 6138.5 6.5
1996 11 8 35377 161 57 17 37 5 6143.5 5
1996 11 9 35378 162 60 18 39 7 6150.5 7
1996 11 10 35379 163 60 18 39 7 6157.5 7
1996 11 11 35380 164 60 20 40 8 6165.5 8
1996 11 12 35381 165 60 20 40 8 6173.5 8
1996 11 13 35382 166 52 23 37.5 5.5 6179 5.5
1996 11 14 35383 167 66 22 44 12 6191 12
1996 11 15 35384 168 44 33 38.5 6.5 6197.5 6.5
1996 11 16 35385 169 47 24 35.5 3.5 6201 3.5
1996 11 17 35386 170 44 32 38 6 6207 6
1996 11 18 35387 171 60 30 45 13 6220 13
1996 11 19 35388 172 57 30 43.5 11.5 6231.5 11.5
1996 11 20 35389 173 65 30 47.5 15.5 6247 15.5
1996 11 21 35390 174 61 26 43.5 11.5 6258.5 11.5
1996 11 22 35391 175 63 42 52.5 20.5 6279 20.5
1996 11 23 35392 176 58 27 42.5 10.5 6289.5 10.5
1996 11 24 35393 177 55 24 39.5 7.5 6297 7.5
1996 11 25 35394 178 56 22 39 7 6304 7
1996 11 26 35395 179 48 31 39.5 7.5 6311.5 7.5
1996 11 27 35396 180 48 16 32 0 6311.5 0
1996 11 28 35397 181 48 10 29 -3 6308.5 -3
1996 11 29 35398 182 39 32 35.5 3.5 6312 3.5
1996 11 30 35399 183 45 23 34 2 6314 2
1996 12 1 35400 184 42 14 28 -4 6310 -4
1996 12 2 35401 185 45 22 33.5 1.5 6311.5 1.5
1996 12 3 35402 186 41 10 25.5 -6.5 6305 -6.5
1996 12 4 35403 187 44 10 27 -5 6300 -5
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1996 12 5 35404 188 50 20 35 3 6303 3
1996 12 6 35405 189 50 30 40 8 6311 8
1996 12 7 35406 190 48 20 34 2 6313 2
1996 12 8 35407 191 49 25 37 5 6318 5
1996 12 9 35408 192 42 23 32.5 0.5 6318.5 0.5
1996 12 10 35409 193 60 35 47.5 15.5 6334 15.5
1996 12 11 35410 194 62 39 50.5 18.5 6352.5 18.5
1996 12 12 35411 195 60 25 42.5 10.5 6363 10.5
1996 12 13 35412 196 58 23 40.5 8.5 6371.5 8.5
1996 12 14 35413 197 45 27 36 4 6375.5 4
1996 12 15 35414 198 40 8 24 -8 6367.5 -8
1996 12 16 35415 199 54 11 32.5 0.5 6368 0.5
1996 12 17 35416 200 35 7 21 -11 6357 -11
1996 12 18 35417 201 34 -2 16 -16 6341 -16
1996 12 19 35418 202 37 4 20.5 -11.5 6329.5 -11.5
1996 12 20 35419 203 36 7 21.5 -10.5 6319 -10.5
1996 12 21 35420 204 50 24 37 5 6324 5
1996 12 22 35421 205 52 32 42 10 6334 10
1996 12 23 35422 206 45 20 32.5 0.5 6334.5 0.5
1996 12 24 35423 207 39 10 24.5 -7.5 6327 -7.5
1996 12 25 35424 208 43 10 26.5 -5.5 6321.5 -5.5
1996 12 26 35425 209 40 15 27.5 -4.5 6317 -4.5
1996 12 27 35426 210 55 34 44.5 12.5 6329.5 12.5
1996 12 28 35427 211 49 22 35.5 3.5 6333 3.5
1996 12 29 35428 212 41 22 31.5 -0.5 6332.5 -0.5
1996 12 30 35429 213 45 22 33.5 1.5 6334 1.5
1996 12 31 35430 214 52 23 37.5 5.5 6339.5 5.5
1997 1 1 35431 215 45 23 34 2 6341.5 2
1997 1 2 35432 216 44 23 33.5 1.5 6343 1.5
1997 1 3 35433 217 50 35 42.5 10.5 6353.5 10.5
1997 1 4 35434 218 42 27 34.5 2.5 6356 2.5
1997 1 5 35435 219 35 22 28.5 -3.5 6352.5 -3.5
1997 1 6 35436 220 37 18 27.5 -4.5 6348 -4.5
1997 1 7 35437 221 35 8 21.5 -10.5 6337.5 -10.5
1997 1 8 35438 222 45 9 27 -5 6332.5 -5
1997 1 9 35439 223 50 17 33.5 1.5 6334 1.5
1997 1 10 35440 224 57 30 43.5 11.5 6345.5 11.5
1997 1 11 35441 225 50 27 38.5 6.5 6352 6.5
1997 1 12 35442 226 47 22 34.5 2.5 6354.5 2.5
1997 1 13 35443 227 27 18 22.5 -9.5 6345 -9.5
1997 1 14 35444 228 30 -4 13 -19 6326 -19
1997 1 15 35445 229 20 -11 4.5 -27.5 6298.5 -27.5
1997 1 16 35446 230 24 -10 7 -25 6273.5 -25
1997 1 17 35447 231 19 -2 8.5 -23.5 6250 -23.5
1997 1 18 35448 232 17 -9 4 -28 6222 -28
1997 1 19 35449 233 21 -12 4.5 -27.5 6194.5 -27.5
1997 1 20 35450 234 24 -5 9.5 -22.5 6172 -22.5
1997 1 21 35451 235 20 -2 9 -23 6149 -23
1997 1 22 35452 236 25 0 12.5 -19.5 6129.5 -19.5
1997 1 23 35453 237 45 18 31.5 -0.5 6129 -0.5
1997 1 24 35454 238 32 17 24.5 -7.5 6121.5 -7.5
1997 1 25 35455 239 40 14 27 -5 6116.5 -5
1997 1 26 35456 240 52 32 42 10 6126.5 10
1997 1 27 35457 241 50 22 36 4 6130.5 4
1997 1 28 35458 242 40 22 31 -1 6129.5 -1
1997 1 29 35459 243 50 24 37 5 6134.5 5
1997 1 30 35460 244 45 18 31.5 -0.5 6134 -0.5
1997 1 31 35461 245 45 18 31.5 -0.5 6133.5 -0.5
1997 2 1 35462 246 44 18 31 -1 6132.5 -1
1997 2 2 35463 247 45 25 35 3 6135.5 3
1997 2 3 35464 248 51 25 38 6 6141.5 6
1997 2 4 35465 249 45 22 33.5 1.5 6143 1.5
1997 2 5 35466 250 40 27 33.5 1.5 6144.5 1.5
1997 2 6 35467 251 42 22 32 0 6144.5 0
1997 2 7 35468 252 42 17 29.5 -2.5 6142 -2.5
1997 2 8 35469 253 39 16 27.5 -4.5 6137.5 -4.5
1997 2 9 35470 254 47 17 32 0 6137.5 0
1997 2 10 35471 255 41 24 32.5 0.5 6138 0.5
1997 2 11 35472 256 50 23 36.5 4.5 6142.5 4.5
1997 2 12 35473 257 45 24 34.5 2.5 6145 2.5
1997 2 13 35474 258 47 22 34.5 2.5 6147.5 2.5
1997 2 14 35475 259 50 17 33.5 1.5 6149 1.5
1997 2 15 35476 260 57 21 39 7 6156 7
1997 2 16 35477 261 50 23 36.5 4.5 6160.5 4.5
1997 2 17 35478 262 55 25 40 8 6168.5 8
1997 2 18 35479 263 57 25 41 9 6177.5 9
1997 2 19 35480 264 57 22 39.5 7.5 6185 7.5
1997 2 20 35481 265 50 22 36 4 6189 4
1997 2 21 35482 266 49 18 33.5 1.5 6190.5 1.5
1997 2 22 35483 267 48 18 33 1 6191.5 1
1997 2 23 35484 268 45 32 38.5 6.5 6198 6.5
1997 2 24 35485 269 45 25 35 3 6201 3
1997 2 25 35486 270 52 25 38.5 6.5 6207.5 6.5
1997 2 26 35487 271 55 20 37.5 5.5 6213 5.5
1997 2 27 35488 272 42 30 36 4 6217 4
1997 2 28 35489 273 45 32 38.5 6.5 6223.5 6.5
1997 3 1 35490 274 47 15 31 -1 6222.5 -1
1997 3 2 35491 275 50 22 36 4 6226.5 4
1997 3 3 35492 276 55 30 42.5 10.5 6237 10.5
1997 3 4 35493 277 44 26 35 3 6240 3
1997 3 5 35494 278 50 14 32 0 6240 0
1997 3 6 35495 279 55 18 36.5 4.5 6244.5 4.5
1997 3 7 35496 280 62 17 39.5 7.5 6252 7.5
1997 3 8 35497 281 70 24 47 15 6267 15
1997 3 9 35498 282 67 28 47.5 15.5 6282.5 15.5
1997 3 10 35499 283 71 26 48.5 16.5 6299 16.5
1997 3 11 35500 284 72 26 49 17 6316 17
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1997 3 12 35501 285 77 32 54.5 22.5 6338.5 22.5
1997 3 13 35502 286 69 30 49.5 17.5 6356 17.5
1997 3 14 35503 287 68 28 48 16 6372 16
1997 3 15 35504 288 72 26 49 17 6389 17
1997 3 16 35505 289 70 40 55 23 6412 23
1997 3 17 35506 290 70 50 60 28 6440 28
1997 3 18 35507 291 70 25 47.5 15.5 6455.5 15.5
1997 3 19 35508 292 75 30 52.5 20.5 6476 20.5
1997 3 20 35509 293 84 26 55 23 6499 23
1997 3 21 35510 294 80 34 57 25 6524 25
1997 3 22 35511 295 79 35 57 25 6549 25
1997 3 23 35512 296 80 35 57.5 25.5 6574.5 25.5
1997 3 24 35513 297 58 43 50.5 18.5 6593 18.5
1997 3 25 35514 298 63 22 42.5 10.5 6603.5 10.5
1997 3 26 35515 299 70 25 47.5 15.5 6619 15.5
1997 3 27 35516 300 75 33 54 22 6641 22
1997 3 28 35517 301 75 34 54.5 22.5 6663.5 22.5
1997 3 29 35518 302 70 34 52 20 6683.5 20
1997 3 30 35519 303 70 22 46 14 6697.5 14
1997 3 31 35520 304 72 38 55 23 6720.5 23
1997 4 1 35521 305 50 35 42.5 10.5 6731 10.5
1997 4 2 35522 306 40 33 36.5 4.5 6735.5 4.5
1997 4 3 35523 307 57 34 45.5 13.5 6749 13.5
1997 4 4 35524 308 65 36 50.5 18.5 6767.5 18.5
1997 4 5 35525 309 45 30 37.5 5.5 6773 5.5
1997 4 6 35526 310 52 29 40.5 8.5 6781.5 8.5
1997 4 7 35527 311 60 30 45 13 6794.5 13
1997 4 8 35528 312 59 34 46.5 14.5 6809 14.5
1997 4 9 35529 313 58 44 51 19 6828 19
1997 4 10 35530 314 48 29 38.5 6.5 6834.5 6.5
1997 4 11 35531 315 45 30 37.5 5.5 6840 5.5
1997 4 12 35532 316 47 26 36.5 4.5 6844.5 4.5
1997 4 13 35533 317 57 22 39.5 7.5 6852 7.5
1997 4 14 35534 318 70 29 49.5 17.5 6869.5 17.5
1997 4 15 35535 319 74 42 58 26 6895.5 26
1997 4 16 35536 320 75 33 54 22 6917.5 22
1997 4 17 35537 321 80 35 57.5 25.5 6943 25.5
1997 4 18 35538 322 84 40 62 30 6973 30
1997 4 19 35539 323 85 46 65.5 33.5 7006.5 33.5
1997 4 20 35540 324 82 46 64 32 7038.5 32
1997 4 21 35541 325 75 48 61.5 29.5 7068 29.5
1997 4 22 35542 326 75 42 58.5 26.5 7094.5 26.5
1997 4 23 35543 327 68 44 56 24 7118.5 24
1997 4 24 35544 328 60 40 50 18 7136.5 18
1997 4 25 35545 329 70 35 52.5 20.5 7157 20.5
1997 4 26 35546 330 72 40 56 24 7181 24
1997 4 27 35547 331 80 40 60 28 7209 28
1997 4 28 35548 332 80 50 65 33 7242 33
1997 4 29 35549 333 69 52 60.5 28.5 7270.5 28.5
1997 4 30 35550 334 74 33 53.5 21.5 7292 21.5
1997 5 1 35551 335 65 45 55 23 7315 23
1997 5 2 35552 336 65 33 49 17 7332 17
1997 5 3 35553 337 79 33 56 24 7356 24
1997 5 4 35554 338 88 37 62.5 30.5 7386.5 30.5
1997 5 5 35555 339 88 42 65 33 7419.5 33
1997 5 6 35556 340 90 42 66 34 7453.5 34
1997 5 7 35557 341 84 50 67 35 7488.5 35
1997 5 8 35558 342 87 45 66 34 7522.5 34
1997 5 9 35559 343 87 45 66 34 7556.5 34
1997 5 10 35560 344 87 42 64.5 32.5 7589 32.5
1997 5 11 35561 345 90 48 69 37 7626 37
1997 5 12 35562 346 87 45 66 34 7660 34
1997 5 13 35563 347 92 44 68 36 7696 36
1997 5 14 35564 348 91 47 69 37 7733 37
1997 5 15 35565 349 91 52 71.5 39.5 7772.5 39.5
1997 5 16 35566 350 94 42 68 36 7808.5 36
1997 5 17 35567 351 95 50 72.5 40.5 7849 40.5
1997 5 18 35568 352 90 50 70 38 7887 38
1997 5 19 35569 353 88 65 76.5 44.5 7931.5 44.5
1997 5 20 35570 354 81 56 68.5 36.5 7968 36.5
1997 5 21 35571 355 79 46 62.5 30.5 7998.5 30.5
1997 5 22 35572 356 82 52 67 35 8033.5 35
1997 5 23 35573 357 85 47 66 34 8067.5 34
1997 5 24 35574 358 71 52 61.5 29.5 8097 29.5
1997 5 25 35575 359 71 45 58 26 8123 26
1997 5 26 35576 360 74 32 53 21 8144 21
1997 5 27 35577 361 82 43 62.5 30.5 8174.5 30.5
1997 5 28 35578 362 87 37 62 30 8204.5 30
1997 5 29 35579 363 90 52 71 39 8243.5 39 1997
1997 5 30 35580 364 95 53 74 42 8285.5 42 Avg (n ) % values
1997 5 31 35581 365 100 58 79 47 8332.5 47 54.8 365 100.0
1997 6 1 35582 1 98 53 75.5 43.5 43.5 43.5
1997 6 2 35583 2 93 63 78 46 89.5 46
1997 6 3 35584 3 95 55 75 43 132.5 43
1997 6 4 35585 4 95 53 74 42 174.5 42
1997 6 5 35586 5 94 48 71 39 213.5 39
1997 6 6 35587 6 85 58 71.5 39.5 253 39.5
1997 6 7 35588 7 84 58 71 39 292 39
1997 6 8 35589 8 80 55 67.5 35.5 327.5 35.5
1997 6 9 35590 9 80 62 71 39 366.5 39
1997 6 10 35591 10 75 52 63.5 31.5 398 31.5
1997 6 11 35592 11 90 53 71.5 39.5 437.5 39.5
1997 6 12 35593 12 85 50 67.5 35.5 473 35.5
1997 6 13 35594 13 85 65 75 43 516 43
1997 6 14 35595 14 85 50 67.5 35.5 551.5 35.5
1997 6 15 35596 15 85 52 68.5 36.5 588 36.5
1997 6 16 35597 16 91 55 73 41 629 41


313 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1997 6 17 35598 17 97 50 73.5 41.5 670.5 41.5
1997 6 18 35599 18 100 58 79 47 717.5 47
1997 6 19 35600 19 101 50 75.5 43.5 761 43.5
1997 6 20 35601 20 102 55 78.5 46.5 807.5 46.5
1997 6 21 35602 21 100 60 80 48 855.5 48
1997 6 22 35603 22 99 62 80.5 48.5 904 48.5
1997 6 23 35604 23 95 60 77.5 45.5 949.5 45.5
1997 6 24 35605 24 95 65 80 48 997.5 48
1997 6 25 35606 25 98 50 74 42 1039.5 42
1997 6 26 35607 26 102 53 77.5 45.5 1085 45.5
1997 6 27 35608 27 98 60 79 47 1132 47
1997 6 28 35609 28 97 52 74.5 42.5 1174.5 42.5
1997 6 29 35610 29 95 50 72.5 40.5 1215 40.5
1997 6 30 35611 30 97 50 73.5 41.5 1256.5 41.5
1997 7 1 35612 31 90 60 75 43 1299.5 43
1997 7 2 35613 32 99 43 71 39 1338.5 39
1997 7 3 35614 33 90 50 70 38 1376.5 38
1997 7 4 35615 34 98 40 69 37 1413.5 37
1997 7 5 35616 35 104 50 77 45 1458.5 45
1997 7 6 35617 36 104 50 77 45 1503.5 45
1997 7 7 35618 37 105 60 82.5 50.5 1554 50.5
1997 7 8 35619 38 99 61 80 48 1602 48
1997 7 9 35620 39 102 57 79.5 47.5 1649.5 47.5
1997 7 10 35621 40 97 50 73.5 41.5 1691 41.5
1997 7 11 35622 41 95 60 77.5 45.5 1736.5 45.5
1997 7 12 35623 42 93 65 79 47 1783.5 47
1997 7 13 35624 43 93 57 75 43 1826.5 43
1997 7 14 35625 44 102 54 78 46 1872.5 46
1997 7 15 35626 45 107 55 81 49 1921.5 49
1997 7 16 35627 46 103 60 81.5 49.5 1971 49.5
1997 7 17 35628 47 105 61 83 51 2022 51
1997 7 18 35629 48 103 72 87.5 55.5 2077.5 55.5
1997 7 19 35630 49 91 60 75.5 43.5 2121 43.5
1997 7 20 35631 50 97 60 78.5 46.5 2167.5 46.5
1997 7 21 35632 51 100 58 79 47 2214.5 47
1997 7 22 35633 52 99 58 78.5 46.5 2261 46.5
1997 7 23 35634 53 95 60 77.5 45.5 2306.5 45.5
1997 7 24 35635 54 98 55 76.5 44.5 2351 44.5
1997 7 25 35636 55 101 57 79 47 2398 47
1997 7 26 35637 56 96 58 77 45 2443 45
1997 7 27 35638 57 96 58 77 45 2488 45
1997 7 28 35639 58 74 65 69.5 37.5 2525.5 37.5
1997 7 29 35640 59 89 55 72 40 2565.5 40
1997 7 30 35641 60 87 65 76 44 2609.5 44
1997 7 31 35642 61 90 55 72.5 40.5 2650 40.5
1997 8 1 35643 62 97 55 76 44 2694 44
1997 8 2 35644 63 102 60 81 49 2743 49
1997 8 3 35645 64 87 69 78 46 2789 46
1997 8 4 35646 65 81 55 68 36 2825 36
1997 8 5 35647 66 92 64 78 46 2871 46
1997 8 6 35648 67 92 55 73.5 41.5 2912.5 41.5
1997 8 7 35649 68 90 64 77 45 2957.5 45
1997 8 8 35650 69 100 60 80 48 3005.5 48
1997 8 9 35651 70 93 60 76.5 44.5 3050 44.5
1997 8 10 35652 71 87 62 74.5 42.5 3092.5 42.5
1997 8 11 35653 72 88 66 77 45 3137.5 45
1997 8 12 35654 73 85 57 71 39 3176.5 39
1997 8 13 35655 74 83 55 69 37 3213.5 37
1997 8 14 35656 75 93 55 74 42 3255.5 42
1997 8 15 35657 76 98 55 76.5 44.5 3300 44.5
1997 8 16 35658 77 98 67 82.5 50.5 3350.5 50.5
1997 8 17 35659 78 96 55 75.5 43.5 3394 43.5
1997 8 18 35660 79 95 65 80 48 3442 48
1997 8 19 35661 80 97 55 76 44 3486 44
1997 8 20 35662 81 102 56 79 47 3533 47
1997 8 21 35663 82 100 61 80.5 48.5 3581.5 48.5
1997 8 22 35664 83 97 60 78.5 46.5 3628 46.5
1997 8 23 35665 84 97 64 80.5 48.5 3676.5 48.5
1997 8 24 35666 85 97 60 78.5 46.5 3723 46.5
1997 8 25 35667 86 97 60 78.5 46.5 3769.5 46.5
1997 8 26 35668 87 83 62 72.5 40.5 3810 40.5
1997 8 27 35669 88 88 60 74 42 3852 42
1997 8 28 35670 89 90 55 72.5 40.5 3892.5 40.5
1997 8 29 35671 90 93 50 71.5 39.5 3932 39.5
1997 8 30 35672 91 95 52 73.5 41.5 3973.5 41.5
1997 8 31 35673 92 75 65 70 38 4011.5 38
1997 9 1 35674 93 87 55 71 39 4050.5 39
1997 9 2 35675 94 82 55 68.5 36.5 4087 36.5
1997 9 3 35676 95 80 62 71 39 4126 39
1997 9 4 35677 96 81 60 70.5 38.5 4164.5 38.5
1997 9 5 35678 97 85 57 71 39 4203.5 39
1997 9 6 35679 98 85 60 72.5 40.5 4244 40.5
1997 9 7 35680 99 87 55 71 39 4283 39
1997 9 8 35681 100 87 55 71 39 4322 39
1997 9 9 35682 101 89 60 74.5 42.5 4364.5 42.5
1997 9 10 35683 102 92 55 73.5 41.5 4406 41.5
1997 9 11 35684 103 80 52 66 34 4440 34
1997 9 12 35685 104 90 53 71.5 39.5 4479.5 39.5
1997 9 13 35686 105 83 55 69 37 4516.5 37
1997 9 14 35687 106 88 54 71 39 4555.5 39
1997 9 15 35688 107 79 52 65.5 33.5 4589 33.5
1997 9 16 35689 108 85 56 70.5 38.5 4627.5 38.5
1997 9 17 35690 109 82 56 69 37 4664.5 37
1997 9 18 35691 110 90 65 77.5 45.5 4710 45.5
1997 9 19 35692 111 85 55 70 38 4748 38
1997 9 20 35693 112 75 56 65.5 33.5 4781.5 33.5
1997 9 21 35694 113 76 56 66 34 4815.5 34
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1997 9 22 35695 114 77 49 63 31 4846.5 31
1997 9 23 35696 115 75 48 61.5 29.5 4876 29.5
1997 9 24 35697 116 79 45 62 30 4906 30
1997 9 25 35698 117 77 48 62.5 30.5 4936.5 30.5
1997 9 26 35699 118 75 60 67.5 35.5 4972 35.5
1997 9 27 35700 119 82 50 66 34 5006 34
1997 9 28 35701 120 82 40 61 29 5035 29
1997 9 29 35702 121 82 40 61 29 5064 29
1997 9 30 35703 122 82 45 63.5 31.5 5095.5 31.5
1997 10 1 35704 123 88 43 65.5 33.5 5129 33.5
1997 10 2 35705 124 85 50 67.5 35.5 5164.5 35.5
1997 10 3 35706 125 77 48 62.5 30.5 5195 30.5
1997 10 4 35707 126 83 48 65.5 33.5 5228.5 33.5
1997 10 5 35708 127 87 45 66 34 5262.5 34
1997 10 6 35709 128 85 46 65.5 33.5 5296 33.5
1997 10 7 35710 129 65 53 59 27 5323 27
1997 10 8 35711 130 65 40 52.5 20.5 5343.5 20.5
1997 10 9 35712 131 74 33 53.5 21.5 5365 21.5
1997 10 10 35713 132 82 40 61 29 5394 29
1997 10 11 35714 133 69 45 57 25 5419 25
1997 10 12 35715 134 52 39 45.5 13.5 5432.5 13.5
1997 10 13 35716 135 60 25 42.5 10.5 5443 10.5
1997 10 14 35717 136 67 29 48 16 5459 16
1997 10 15 35718 137 73 29 51 19 5478 19
1997 10 16 35719 138 70 29 49.5 17.5 5495.5 17.5
1997 10 17 35720 139 75 30 52.5 20.5 5516 20.5
1997 10 18 35721 140 78 33 55.5 23.5 5539.5 23.5
1997 10 19 35722 141 78 33 55.5 23.5 5563 23.5
1997 10 20 35723 142 75 33 54 22 5585 22
1997 10 21 35724 143 74 33 53.5 21.5 5606.5 21.5
1997 10 22 35725 144 75 31 53 21 5627.5 21
1997 10 23 35726 145 65 31 48 16 5643.5 16
1997 10 24 35727 146 50 35 42.5 10.5 5654 10.5
1997 10 25 35728 147 50 28 39 7 5661 7
1997 10 26 35729 148 55 18 36.5 4.5 5665.5 4.5
1997 10 27 35730 149 62 20 41 9 5674.5 9
1997 10 28 35731 150 62 21 41.5 9.5 5684 9.5
1997 10 29 35732 151 68 29 48.5 16.5 5700.5 16.5
1997 10 30 35733 152 72 30 51 19 5719.5 19
1997 10 31 35734 153 78 28 53 21 5740.5 21
1997 11 1 35735 154 65 35 50 18 5758.5 18
1997 11 2 35736 155 62 33 47.5 15.5 5774 15.5
1997 11 3 35737 156 60 22 41 9 5783 9
1997 11 4 35738 157 64 22 43 11 5794 11
1997 11 5 35739 158 67 27 47 15 5809 15
1997 11 6 35740 159 67 25 46 14 5823 14
1997 11 7 35741 160 65 22 43.5 11.5 5834.5 11.5
1997 11 8 35742 161 65 30 47.5 15.5 5850 15.5
1997 11 9 35743 162 53 34 43.5 11.5 5861.5 11.5
1997 11 10 35744 163 47 34 40.5 8.5 5870 8.5
1997 11 11 35745 164 51 35 43 11 5881 11
1997 11 12 35746 165 49 30 39.5 7.5 5888.5 7.5
1997 11 13 35747 166 57 27 42 10 5898.5 10
1997 11 14 35748 167 42 25 33.5 1.5 5900 1.5
1997 11 15 35749 168 41 13 27 -5 5895 -5
1997 11 16 35750 169 45 22 33.5 1.5 5896.5 1.5
1997 11 17 35751 170 48 15 31.5 -0.5 5896 -0.5
1997 11 18 35752 171 47 15 31 -1 5895 -1
1997 11 19 35753 172 54 25 39.5 7.5 5902.5 7.5
1997 11 20 35754 173 57 23 40 8 5910.5 8
1997 11 21 35755 174 49 25 37 5 5915.5 5
1997 11 22 35756 175 50 15 32.5 0.5 5916 0.5
1997 11 23 35757 176 51 19 35 3 5919 3
1997 11 24 35758 177 52 15 33.5 1.5 5920.5 1.5
1997 11 25 35759 178 58 24 41 9 5929.5 9
1997 11 26 35760 179 52 35 43.5 11.5 5941 11.5
1997 11 27 35761 180 52 35 43.5 11.5 5952.5 11.5
1997 11 28 35762 181 55 23 39 7 5959.5 7
1997 11 29 35763 182 53 17 35 3 5962.5 3
1997 11 30 35764 183 52 20 36 4 5966.5 4
1997 12 1 35765 184 50 30 40 8 5974.5 8
1997 12 2 35766 185 51 30 40.5 8.5 5983 8.5
1997 12 3 35767 186 47 20 33.5 1.5 5984.5 1.5
1997 12 4 35768 187 45 10 27.5 -4.5 5980 -4.5
1997 12 5 35769 188 42 11 26.5 -5.5 5974.5 -5.5
1997 12 6 35770 189 42 16 29 -3 5971.5 -3
1997 12 7 35771 190 42 27 34.5 2.5 5974 2.5
1997 12 8 35772 191 51 32 41.5 9.5 5983.5 9.5
1997 12 9 35773 192 40 19 29.5 -2.5 5981 -2.5
1997 12 10 35774 193 44 32 38 6 5987 6
1997 12 11 35775 194 42 13 27.5 -4.5 5982.5 -4.5
1997 12 12 35776 195 42 3 22.5 -9.5 5973 -9.5
1997 12 13 35777 196 45 4 24.5 -7.5 5965.5 -7.5
1997 12 14 35778 197 42 8 25 -7 5958.5 -7
1997 12 15 35779 198 46 21 33.5 1.5 5960 1.5
1997 12 16 35780 199 47 8 27.5 -4.5 5955.5 -4.5
1997 12 17 35781 200 44 12 28 -4 5951.5 -4
1997 12 18 35782 201 44 18 31 -1 5950.5 -1
1997 12 19 35783 202 48 14 31 -1 5949.5 -1
1997 12 20 35784 203 45 8 26.5 -5.5 5944 -5.5
1997 12 21 35785 204 40 13 26.5 -5.5 5938.5 -5.5
1997 12 22 35786 205 47 24 35.5 3.5 5942 3.5
1997 12 23 35787 206 47 9 28 -4 5938 -4
1997 12 24 35788 207 35 20 27.5 -4.5 5933.5 -4.5
1997 12 25 35789 208 41 16 28.5 -3.5 5930 -3.5
1997 12 26 35790 209 42 3 22.5 -9.5 5920.5 -9.5
1997 12 27 35791 210 42 4 23 -9 5911.5 -9
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1997 12 28 35792 211 45 8 26.5 -5.5 5906 -5.5
1997 12 29 35793 212 45 10 27.5 -4.5 5901.5 -4.5
1997 12 30 35794 213 50 10 30 -2 5899.5 -2
1997 12 31 35795 214 46 10 28 -4 5895.5 -4
1998 1 1 35796 215 50 20 35 3 5898.5 3
1998 1 2 35797 216 50 18 34 2 5900.5 2
1998 1 3 35798 217 57 22 39.5 7.5 5908 7.5
1998 1 4 35799 218 55 22 38.5 6.5 5914.5 6.5
1998 1 5 35800 219 44 33 38.5 6.5 5921 6.5
1998 1 6 35801 220 45 14 29.5 -2.5 5918.5 -2.5
1998 1 7 35802 221 42 7 24.5 -7.5 5911 -7.5
1998 1 8 35803 222 42 5 23.5 -8.5 5902.5 -8.5
1998 1 9 35804 223 40 9 24.5 -7.5 5895 -7.5
1998 1 10 35805 224 53 26 39.5 7.5 5902.5 7.5
1998 1 11 35806 225 53 19 36 4 5906.5 4
1998 1 12 35807 226 55 27 41 9 5915.5 9
1998 1 13 35808 227 53 34 43.5 11.5 5927 11.5
1998 1 14 35809 228 48 17 32.5 0.5 5927.5 0.5
1998 1 15 35810 229 47 21 34 2 5929.5 2
1998 1 16 35811 230 48 16 32 0 5929.5 0
1998 1 17 35812 231 57 21 39 7 5936.5 7
1998 1 18 35813 232 54 21 37.5 5.5 5942 5.5
1998 1 19 35814 233 52 21 36.5 4.5 5946.5 4.5
1998 1 20 35815 234 47 17 32 0 5946.5 0
1998 1 21 35816 235 45 10 27.5 -4.5 5942 -4.5
1998 1 22 35817 236 47 9 28 -4 5938 -4
1998 1 23 35818 237 49 16 32.5 0.5 5938.5 0.5
1998 1 24 35819 238 52 22 37 5 5943.5 5
1998 1 25 35820 239 58 12 35 3 5946.5 3
1998 1 26 35821 240 55 21 38 6 5952.5 6
1998 1 27 35822 241 54 15 34.5 2.5 5955 2.5
1998 1 28 35823 242 58 12 35 3 5958 3
1998 1 29 35824 243 45 12 28.5 -3.5 5954.5 -3.5
1998 1 30 35825 244 57 20 38.5 6.5 5961 6.5
1998 1 31 35826 245 55 18 36.5 4.5 5965.5 4.5
1998 2 1 35827 246 54 10 32 0 5965.5 0
1998 2 2 35828 247 50 31 40.5 8.5 5974 8.5
1998 2 3 35829 248 52 31 41.5 9.5 5983.5 9.5
1998 2 4 35830 249 54 28 41 9 5992.5 9
1998 2 5 35831 250 59 26 42.5 10.5 6003 10.5
1998 2 6 35832 251 50 18 34 2 6005 2
1998 2 7 35833 252 57 35 46 14 6019 14
1998 2 8 35834 253 49 28 38.5 6.5 6025.5 6.5
1998 2 9 35835 254 47 22 34.5 2.5 6028 2.5
1998 2 10 35836 255 50 17 33.5 1.5 6029.5 1.5
1998 2 11 35837 256 50 17 33.5 1.5 6031 1.5
1998 2 12 35838 257 50 13 31.5 -0.5 6030.5 -0.5
1998 2 13 35839 258 45 20 32.5 0.5 6031 0.5
1998 2 14 35840 259 47 33 40 8 6039 8
1998 2 15 35841 260 44 32 38 6 6045 6
1998 2 16 35842 261 49 27 38 6 6051 6
1998 2 17 35843 262 45 27 36 4 6055 4
1998 2 18 35844 263 49 19 34 2 6057 2
1998 2 19 35845 264 49 15 32 0 6057 0
1998 2 20 35846 265 49 30 39.5 7.5 6064.5 7.5
1998 2 21 35847 266 54 18 36 4 6068.5 4
1998 2 22 35848 267 57 27 42 10 6078.5 10
1998 2 23 35849 268 60 28 44 12 6090.5 12
1998 2 24 35850 269 58 38 48 16 6106.5 16
1998 2 25 35851 270 44 30 37 5 6111.5 5
1998 2 26 35852 271 45 12 28.5 -3.5 6108 -3.5
1998 2 27 35853 272 42 10 26 -6 6102 -6
1998 2 28 35854 273 45 10 27.5 -4.5 6097.5 -4.5
1998 3 1 35855 274 55 13 34 2 6099.5 2
1998 3 2 35856 275 57 22 39.5 7.5 6107 7.5
1998 3 3 35857 276 65 17 41 9 6116 9
1998 3 4 35858 277 52 38 45 13 6129 13
1998 3 5 35859 278 55 18 36.5 4.5 6133.5 4.5
1998 3 6 35860 279 50 32 41 9 6142.5 9
1998 3 7 35861 280 48 29 38.5 6.5 6149 6.5
1998 3 8 35862 281 48 13 30.5 -1.5 6147.5 -1.5
1998 3 9 35863 282 55 15 35 3 6150.5 3
1998 3 10 35864 283 58 15 36.5 4.5 6155 4.5
1998 3 11 35865 284 59 21 40 8 6163 8
1998 3 12 35866 285 65 19 42 10 6173 10
1998 3 13 35867 286 66 21 43.5 11.5 6184.5 11.5
1998 3 14 35868 287 69 32 50.5 18.5 6203 18.5
1998 3 15 35869 288 70 28 49 17 6220 17
1998 3 16 35870 289 69 28 48.5 16.5 6236.5 16.5
1998 3 17 35871 290 69 38 53.5 21.5 6258 21.5
1998 3 18 35872 291 50 33 41.5 9.5 6267.5 9.5
1998 3 19 35873 292 57 20 38.5 6.5 6274 6.5
1998 3 20 35874 293 61 24 42.5 10.5 6284.5 10.5
1998 3 21 35875 294 70 22 46 14 6298.5 14
1998 3 22 35876 295 75 31 53 21 6319.5 21
1998 3 23 35877 296 82 33 57.5 25.5 6345 25.5
1998 3 24 35878 297 84 60 72 40 6385 40
1998 3 25 35879 298 78 56 67 35 6420 35
1998 3 26 35880 299 65 46 55.5 23.5 6443.5 23.5
1998 3 27 35881 300 62 37 49.5 17.5 6461 17.5
1998 3 28 35882 301 60 38 49 17 6478 17
1998 3 29 35883 302 46 32 39 7 6485 7
1998 3 30 35884 303 50 20 35 3 6488 3
1998 3 31 35885 304 61 21 41 9 6497 9
1998 4 1 35886 305 57 32 44.5 12.5 6509.5 12.5
1998 4 2 35887 306 60 35 47.5 15.5 6525 15.5
1998 4 3 35888 307 64 25 44.5 12.5 6537.5 12.5
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1998 4 4 35889 308 60 36 48 16 6553.5 16
1998 4 5 35890 309 64 32 48 16 6569.5 16
1998 4 6 35891 310 60 38 49 17 6586.5 17
1998 4 7 35892 311 55 42 48.5 16.5 6603 16.5
1998 4 8 35893 312 62 40 51 19 6622 19
1998 4 9 35894 313 68 30 49 17 6639 17
1998 4 10 35895 314 75 30 52.5 20.5 6659.5 20.5
1998 4 11 35896 315 78 36 57 25 6684.5 25
1998 4 12 35897 316 60 48 54 22 6706.5 22
1998 4 13 35898 317 60 38 49 17 6723.5 17
1998 4 14 35899 318 62 45 53.5 21.5 6745 21.5
1998 4 15 35900 319 55 33 44 12 6757 12
1998 4 16 35901 320 55 30 42.5 10.5 6767.5 10.5
1998 4 17 35902 321 62 29 45.5 13.5 6781 13.5
1998 4 18 35903 322 63 40 51.5 19.5 6800.5 19.5
1998 4 19 35904 323 70 30 50 18 6818.5 18
1998 4 20 35905 324 73 34 53.5 21.5 6840 21.5
1998 4 21 35906 325 75 34 54.5 22.5 6862.5 22.5
1998 4 22 35907 326 82 34 58 26 6888.5 26
1998 4 23 35908 327 87 39 63 31 6919.5 31
1998 4 24 35909 328 78 55 66.5 34.5 6954 34.5
1998 4 25 35910 329 70 50 60 28 6982 28
1998 4 26 35911 330 67 40 53.5 21.5 7003.5 21.5
1998 4 27 35912 331 73 40 56.5 24.5 7028 24.5
1998 4 28 35913 332 72 34 53 21 7049 21
1998 4 29 35914 333 80 41 60.5 28.5 7077.5 28.5
1998 4 30 35915 334 80 46 63 31 7108.5 31
1998 5 1 35916 335 85 45 65 33 7141.5 33
1998 5 2 35917 336 85 45 65 33 7174.5 33
1998 5 3 35918 337 82 50 66 34 7208.5 34
1998 5 4 35919 338 77 55 66 34 7242.5 34
1998 5 5 35920 339 77 44 60.5 28.5 7271 28.5
1998 5 6 35921 340 69 43 56 24 7295 24
1998 5 7 35922 341 75 38 56.5 24.5 7319.5 24.5
1998 5 8 35923 342 75 42 58.5 26.5 7346 26.5
1998 5 9 35924 343 78 42 60 28 7374 28
1998 5 10 35925 344 79 56 67.5 35.5 7409.5 35.5
1998 5 11 35926 345 78 45 61.5 29.5 7439 29.5
1998 5 12 35927 346 75 55 65 33 7472 33
1998 5 13 35928 347 65 52 58.5 26.5 7498.5 26.5
1998 5 14 35929 348 67 48 57.5 25.5 7524 25.5
1998 5 15 35930 349 74 35 54.5 22.5 7546.5 22.5
1998 5 16 35931 350 77 40 58.5 26.5 7573 26.5
1998 5 17 35932 351 85 57 71 39 7612 39
1998 5 18 35933 352 87 52 69.5 37.5 7649.5 37.5
1998 5 19 35934 353 90 52 71 39 7688.5 39
1998 5 20 35935 354 87 55 71 39 7727.5 39
1998 5 21 35936 355 75 48 61.5 29.5 7757 29.5
1998 5 22 35937 356 70 40 55 23 7780 23
1998 5 23 35938 357 79 36 57.5 25.5 7805.5 25.5
1998 5 24 35939 358 80 50 65 33 7838.5 33
1998 5 25 35940 359 89 49 69 37 7875.5 37
1998 5 26 35941 360 85 54 69.5 37.5 7913 37.5
1998 5 27 35942 361 84 60 72 40 7953 40
1998 5 28 35943 362 89 50 69.5 37.5 7990.5 37.5
1998 5 29 35944 363 82 65 73.5 41.5 8032 41.5 1998
1998 5 30 35945 364 89 68 78.5 46.5 8078.5 46.5 Avg (n ) % values
1998 5 31 35946 365 90 50 70 38 8116.5 38 54.2 365 100.0
1998 6 1 35947 1 95 52 73.5 41.5 41.5 41.5
1998 6 2 35948 2 94 55 74.5 42.5 84 42.5
1998 6 3 35949 3 88 55 71.5 39.5 123.5 39.5
1998 6 4 35950 4 74 56 65 33 156.5 33
1998 6 5 35951 5 80 45 62.5 30.5 187 30.5
1998 6 6 35952 6 87 50 68.5 36.5 223.5 36.5
1998 6 7 35953 7 85 50 67.5 35.5 259 35.5
1998 6 8 35954 8 80 45 62.5 30.5 289.5 30.5
1998 6 9 35955 9 71 50 60.5 28.5 318 28.5
1998 6 10 35956 10 77 47 62 30 348 30
1998 6 11 35957 11 77 45 61 29 377 29
1998 6 12 35958 12 85 44 64.5 32.5 409.5 32.5
1998 6 13 35959 13 77 54 65.5 33.5 443 33.5
1998 6 14 35960 14 82 54 68 36 479 36
1998 6 15 35961 15 86 45 65.5 33.5 512.5 33.5
1998 6 16 35962 16 92 47 69.5 37.5 550 37.5
1998 6 17 35963 17 72 46 59 27 577 27
1998 6 18 35964 18 85 45 65 33 610 33
1998 6 19 35965 19 95 50 72.5 40.5 650.5 40.5
1998 6 20 35966 20 100 54 77 45 695.5 45
1998 6 21 35967 21 95 53 74 42 737.5 42
1998 6 22 35968 22 95 55 75 43 780.5 43
1998 6 23 35969 23 92 59 75.5 43.5 824 43.5
1998 6 24 35970 24 95 58 76.5 44.5 868.5 44.5
1998 6 25 35971 25 95 50 72.5 40.5 909 40.5
1998 6 26 35972 26 99 70 84.5 52.5 961.5 52.5
1998 6 27 35973 27 100 62 81 49 1010.5 49
1998 6 28 35974 28 102 55 78.5 46.5 1057 46.5
1998 6 29 35975 29 105 60 82.5 50.5 1107.5 50.5
1998 6 30 35976 30 105 61 83 51 1158.5 51
1998 7 1 35977 31 105 60 82.5 50.5 1209 50.5
1998 7 2 35978 32 102 60 81 49 1258 49
1998 7 3 35979 33 105 61 83 51 1309 51
1998 7 4 35980 34 102 79 90.5 58.5 1367.5 58.5
1998 7 5 35981 35 97 64 80.5 48.5 1416 48.5
1998 7 6 35982 36 97 63 80 48 1464 48
1998 7 7 35983 37 99 67 83 51 1515 51
1998 7 8 35984 38 97 61 79 47 1562 47
1998 7 9 35985 39 99 63 81 49 1611 49


317 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


1998 7 10 35986 40 100 68 84 52 1663 52
1998 7 11 35987 41 100 61 80.5 48.5 1711.5 48.5
1998 7 12 35988 42 103 55 79 47 1758.5 47
1998 7 13 35989 43 105 65 85 53 1811.5 53
1998 7 14 35990 44 105 62 83.5 51.5 1863 51.5
1998 7 15 35991 45 106 59 82.5 50.5 1913.5 50.5
1998 7 16 35992 46 107 60 83.5 51.5 1965 51.5
1998 7 17 35993 47 107 67 87 55 2020 55
1998 7 18 35994 48 109 62 85.5 53.5 2073.5 53.5
1998 7 19 35995 49 110 72 91 59 2132.5 59
1998 7 20 35996 50 108 67 87.5 55.5 2188 55.5
1998 7 21 35997 51 103 80 91.5 59.5 2247.5 59.5
1998 7 22 35998 52 97 74 85.5 53.5 2301 53.5
1998 7 23 35999 53 94 67 80.5 48.5 2349.5 48.5
1998 7 24 36000 54 92 67 79.5 47.5 2397 47.5
1998 7 25 36001 55 98 67 82.5 50.5 2447.5 50.5
1998 7 26 36002 56 93 70 81.5 49.5 2497 49.5
1998 7 27 36003 57 92 70 81 49 2546 49
1998 7 28 36004 58 92 70 81 49 2595 49
1998 7 29 36005 59 97 60 78.5 46.5 2641.5 46.5
1998 7 30 36006 60 100 68 84 52 2693.5 52
1998 7 31 36007 61 99 62 80.5 48.5 2742 48.5
1998 8 1 36008 62 98 57 77.5 45.5 2787.5 45.5
1998 8 2 36009 63 98 58 78 46 2833.5 46
1998 8 3 36010 64 97 59 78 46 2879.5 46
1998 8 4 36011 65 97 65 81 49 2928.5 49
1998 8 5 36012 66 97 60 78.5 46.5 2975 46.5
1998 8 6 36013 67 101 57 79 47 3022 47
1998 8 7 36014 68 107 58 82.5 50.5 3072.5 50.5
1998 8 8 36015 69 97 62 79.5 47.5 3120 47.5
1998 8 9 36016 70 100 60 80 48 3168 48
1998 8 10 36017 71 90 72 81 49 3217 49
1998 8 11 36018 72 99 59 79 47 3264 47
1998 8 12 36019 73 100 65 82.5 50.5 3314.5 50.5
1998 8 13 36020 74 101 60 80.5 48.5 3363 48.5
1998 8 14 36021 75 102 63 82.5 50.5 3413.5 50.5
1998 8 15 36022 76 102 60 81 49 3462.5 49
1998 8 16 36023 77 102 63 82.5 50.5 3513 50.5
1998 8 17 36024 78 102 65 83.5 51.5 3564.5 51.5
1998 8 18 36025 79 94 67 80.5 48.5 3613 48.5
1998 8 19 36026 80 97 55 76 44 3657 44
1998 8 20 36027 81 100 62 81 49 3706 49
1998 8 21 36028 82 94 67 80.5 48.5 3754.5 48.5
1998 8 22 36029 83 99 60 79.5 47.5 3802 47.5
1998 8 23 36030 84 104 62 83 51 3853 51
1998 8 24 36031 85 97 70 83.5 51.5 3904.5 51.5
1998 8 25 36032 86 91 60 75.5 43.5 3948 43.5
1998 8 26 36033 87 95 62 78.5 46.5 3994.5 46.5
1998 8 27 36034 88 95 60 77.5 45.5 4040 45.5
1998 8 28 36035 89 96 55 75.5 43.5 4083.5 43.5
1998 8 29 36036 90 100 52 76 44 4127.5 44
1998 8 30 36037 91 102 56 79 47 4174.5 47
1998 8 31 36038 92 82 66 74 42 4216.5 42
1998 9 1 36039 93 78 59 68.5 36.5 4253 36.5
1998 9 2 36040 94 90 58 74 42 4295 42
1998 9 3 36041 95 97 53 75 43 4338 43
1998 9 4 36042 96 96 63 79.5 47.5 4385.5 47.5
1998 9 5 36043 97 79 63 71 39 4424.5 39
1998 9 6 36044 98 82 62 72 40 4464.5 40
1998 9 7 36045 99 90 60 75 43 4507.5 43
1998 9 8 36046 100 95 57 76 44 4551.5 44
1998 9 9 36047 101 91 66 78.5 46.5 4598 46.5
1998 9 10 36048 102 83 65 74 42 4640 42
1998 9 11 36049 103 65 58 61.5 29.5 4669.5 29.5
1998 9 12 36050 104 75 54 64.5 32.5 4702 32.5
1998 9 13 36051 105 82 53 67.5 35.5 4737.5 35.5
1998 9 14 36052 106 85 55 70 38 4775.5 38
1998 9 15 36053 107 89 54 71.5 39.5 4815 39.5
1998 9 16 36054 108 92 53 72.5 40.5 4855.5 40.5
1998 9 17 36055 109 90 53 71.5 39.5 4895 39.5
1998 9 18 36056 110 92 54 73 41 4936 41
1998 9 19 36057 111 87 58 72.5 40.5 4976.5 40.5
1998 9 20 36058 112 87 50 68.5 36.5 5013 36.5
1998 9 21 36059 113 83 56 69.5 37.5 5050.5 37.5
1998 9 22 36060 114 83 52 67.5 35.5 5086 35.5
1998 9 23 36061 115 80 58 69 37 5123 37
1998 9 24 36062 116 85 49 67 35 5158 35
1998 9 25 36063 117 80 49 64.5 32.5 5190.5 32.5
1998 9 26 36064 118 80 43 61.5 29.5 5220 29.5
1998 9 27 36065 119 84 42 63 31 5251 31
1998 9 28 36066 120 87 40 63.5 31.5 5282.5 31.5
1998 9 29 36067 121 81 52 66.5 34.5 5317 34.5
1998 9 30 36068 122 86 46 66 34 5351 34
1998 10 1 36069 123 77 43 60 28 5379 28
1998 10 2 36070 124 82 41 61.5 29.5 5408.5 29.5
1998 10 3 36071 125 77 49 63 31 5439.5 31
1998 10 4 36072 126 59 42 50.5 18.5 5458 18.5
1998 10 5 36073 127 66 34 50 18 5476 18
1998 10 6 36074 128 70 30 50 18 5494 18
1998 10 7 36075 129 75 29 52 20 5514 20
1998 10 8 36076 130 81 30 55.5 23.5 5537.5 23.5
1998 10 9 36077 131 81 36 58.5 26.5 5564 26.5
1998 10 10 36078 132 82 35 58.5 26.5 5590.5 26.5
1998 10 11 36079 133 77 33 55 23 5613.5 23
1998 10 12 36080 134 79 35 57 25 5638.5 25
1998 10 13 36081 135 85 38 61.5 29.5 5668 29.5
1998 10 14 36082 136 81 38 59.5 27.5 5695.5 27.5
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1998 10 15 36083 137 74 42 58 26 5721.5 26
1998 10 16 36084 138 51 43 47 15 5736.5 15
1998 10 17 36085 139 63 32 47.5 15.5 5752 15.5
1998 10 18 36086 140 65 29 47 15 5767 15
1998 10 19 36087 141 70 28 49 17 5784 17
1998 10 20 36088 142 70 32 51 19 5803 19
1998 10 21 36089 143 52 42 47 15 5818 15
1998 10 22 36090 144 59 48 53.5 21.5 5839.5 21.5
1998 10 23 36091 145 67 45 56 24 5863.5 24
1998 10 24 36092 146 67 35 51 19 5882.5 19
1998 10 25 36093 147 60 44 52 20 5902.5 20
1998 10 26 36094 148 60 42 51 19 5921.5 19
1998 10 27 36095 149 60 38 49 17 5938.5 17
1998 10 28 36096 150 63 35 49 17 5955.5 17
1998 10 29 36097 151 57 38 47.5 15.5 5971 15.5
1998 10 30 36098 152 52 40 46 14 5985 14
1998 10 31 36099 153 63 44 53.5 21.5 6006.5 21.5
1998 11 1 36100 154 63 33 48 16 6022.5 16
1998 11 2 36101 155 63 42 52.5 20.5 6043 20.5
1998 11 3 36102 156 58 33 45.5 13.5 6056.5 13.5
1998 11 4 36103 157 56 25 40.5 8.5 6065 8.5
1998 11 5 36104 158 58 26 42 10 6075 10
1998 11 6 36105 159 53 28 40.5 8.5 6083.5 8.5
1998 11 7 36106 160 55 23 39 7 6090.5 7
1998 11 8 36107 161 55 38 46.5 14.5 6105 14.5
1998 11 9 36108 162 46 34 40 8 6113 8
1998 11 10 36109 163 48 20 34 2 6115 2
1998 11 11 36110 164 39 30 34.5 2.5 6117.5 2.5
1998 11 12 36111 165 49 31 40 8 6125.5 8
1998 11 13 36112 166 52 25 38.5 6.5 6132 6.5
1998 11 14 36113 167 56 26 41 9 6141 9
1998 11 15 36114 168 58 25 41.5 9.5 6150.5 9.5
1998 11 16 36115 169 59 26 42.5 10.5 6161 10.5
1998 11 17 36116 170 67 30 48.5 16.5 6177.5 16.5
1998 11 18 36117 171 57 31 44 12 6189.5 12
1998 11 19 36118 172 53 20 36.5 4.5 6194 4.5
1998 11 20 36119 173 51 18 34.5 2.5 6196.5 2.5
1998 11 21 36120 174 50 19 34.5 2.5 6199 2.5
1998 11 22 36121 175 57 18 37.5 5.5 6204.5 5.5
1998 11 23 36122 176 64 25 44.5 12.5 6217 12.5
1998 11 24 36123 177 69 37 53 21 6238 21
1998 11 25 36124 178 67 25 46 14 6252 14
1998 11 26 36125 179 61 23 42 10 6262 10
1998 11 27 36126 180 47 22 34.5 2.5 6264.5 2.5
1998 11 28 36127 181 58 24 41 9 6273.5 9
1998 11 29 36128 182 57 38 47.5 15.5 6289 15.5
1998 11 30 36129 183 57 30 43.5 11.5 6300.5 11.5
1998 12 1 36130 184 57 26 41.5 9.5 6310 9.5
1998 12 2 36131 185 57 26 41.5 9.5 6319.5 9.5
1998 12 3 36132 186 57 25 41 9 6328.5 9
1998 12 4 36133 187 57 34 45.5 13.5 6342 13.5
1998 12 5 36134 188 41 20 30.5 -1.5 6340.5 -1.5
1998 12 6 36135 189 35 13 24 -8 6332.5 -8
1998 12 7 36136 190 39 12 25.5 -6.5 6326 -6.5
1998 12 8 36137 191 36 11 23.5 -8.5 6317.5 -8.5
1998 12 9 36138 192 44 21 32.5 0.5 6318 0.5
1998 12 10 36139 193 44 13 28.5 -3.5 6314.5 -3.5
1998 12 11 36140 194 43 10 26.5 -5.5 6309 -5.5
1998 12 12 36141 195 45 15 30 -2 6307 -2
1998 12 13 36142 196 49 19 34 2 6309 2
1998 12 14 36143 197 48 13 30.5 -1.5 6307.5 -1.5
1998 12 15 36144 198 52 14 33 1 6308.5 1
1998 12 16 36145 199 54 15 34.5 2.5 6311 2.5
1998 12 17 36146 200 54 17 35.5 3.5 6314.5 3.5
1998 12 18 36147 201 51 15 33 1 6315.5 1
1998 12 19 36148 202 58 18 38 6 6321.5 6
1998 12 20 36149 203 48 23 35.5 3.5 6325 3.5
1998 12 21 36150 204 30 -5 12.5 -19.5 6305.5 -19.5
1998 12 22 36151 205 35 -11 12 -20 6285.5 -20
1998 12 23 36152 206 25 -8 8.5 -23.5 6262 -23.5
1998 12 24 36153 207 23 -11 6 -26 6236 -26
1998 12 25 36154 208 27 -2 12.5 -19.5 6216.5 -19.5
1998 12 26 36155 209 30 1 15.5 -16.5 6200 -16.5
1998 12 27 36156 210 34 1 17.5 -14.5 6185.5 -14.5
1998 12 28 36157 211 35 5 20 -12 6173.5 -12
1998 12 29 36158 212 43 9 26 -6 6167.5 -6
1998 12 30 36159 213 37 11 24 -8 6159.5 -8
1998 12 31 36160 214 43 10 26.5 -5.5 6154 -5.5
1999 1 1 36161 215 52 25 38.5 6.5 6160.5 6.5
1999 1 2 36162 216 53 19 36 4 6164.5 4
1999 1 3 36163 217 47 16 31.5 -0.5 6164 -0.5
1999 1 4 36164 218 47 13 30 -2 6162 -2
1999 1 5 36165 219 47 15 31 -1 6161 -1
1999 1 6 36166 220 50 16 33 1 6162 1
1999 1 7 36167 221 50 24 37 5 6167 5
1999 1 8 36168 222 51 24 37.5 5.5 6172.5 5.5
1999 1 9 36169 223 50 13 31.5 -0.5 6172 -0.5
1999 1 10 36170 224 50 15 32.5 0.5 6172.5 0.5
1999 1 11 36171 225 47 15 31 -1 6171.5 -1
1999 1 12 36172 226 54 24 39 7 6178.5 7
1999 1 13 36173 227 53 18 35.5 3.5 6182 3.5
1999 1 14 36174 228 49 15 32 0 6182 0
1999 1 15 36175 229 41 18 29.5 -2.5 6179.5 -2.5
1999 1 16 36176 230 46 18 32 0 6179.5 0
1999 1 17 36177 231 55 17 36 4 6183.5 4
1999 1 18 36178 232 54 24 39 7 6190.5 7
1999 1 19 36179 233 63 24 43.5 11.5 6202 11.5
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1999 1 20 36180 234 59 28 43.5 11.5 6213.5 11.5
1999 1 21 36181 235 51 32 41.5 9.5 6223 9.5
1999 1 22 36182 236 48 17 32.5 0.5 6223.5 0.5
1999 1 23 36183 237 62 18 40 8 6231.5 8
1999 1 24 36184 238 64 38 51 19 6250.5 19
1999 1 25 36185 239 50 30 40 8 6258.5 8
1999 1 26 36186 240 48 35 41.5 9.5 6268 9.5
1999 1 27 36187 241 49 18 33.5 1.5 6269.5 1.5
1999 1 28 36188 242 50 15 32.5 0.5 6270 0.5
1999 1 29 36189 243 51 12 31.5 -0.5 6269.5 -0.5
1999 1 30 36190 244 52 14 33 1 6270.5 1
1999 1 31 36191 245 50 18 34 2 6272.5 2
1999 2 1 36192 246 50 18 34 2 6274.5 2
1999 2 2 36193 247 50 11 30.5 -1.5 6273 -1.5
1999 2 3 36194 248 61 17 39 7 6280 7
1999 2 4 36195 249 45 19 32 0 6280 0
1999 2 5 36196 250 54 30 42 10 6290 10
1999 2 6 36197 251 53 28 40.5 8.5 6298.5 8.5
1999 2 7 36198 252 58 25 41.5 9.5 6308 9.5
1999 2 8 36199 253 62 26 44 12 6320 12
1999 2 9 36200 254 65 30 47.5 15.5 6335.5 15.5
1999 2 10 36201 255 58 24 41 9 6344.5 9
1999 2 11 36202 256 40 18 29 -3 6341.5 -3
1999 2 12 36203 257 44 9 26.5 -5.5 6336 -5.5
1999 2 13 36204 258 50 8 29 -3 6333 -3
1999 2 14 36205 259 56 18 37 5 6338 5
1999 2 15 36206 260 60 28 44 12 6350 12
1999 2 16 36207 261 56 23 39.5 7.5 6357.5 7.5
1999 2 17 36208 262 66 22 44 12 6369.5 12
1999 2 18 36209 263 57 22 39.5 7.5 6377 7.5
1999 2 19 36210 264 55 25 40 8 6385 8
1999 2 20 36211 265 55 17 36 4 6389 4
1999 2 21 36212 266 60 30 45 13 6402 13
1999 2 22 36213 267 52 29 40.5 8.5 6410.5 8.5
1999 2 23 36214 268 59 17 38 6 6416.5 6
1999 2 24 36215 269 63 18 40.5 8.5 6425 8.5
1999 2 25 36216 270 67 26 46.5 14.5 6439.5 14.5
1999 2 26 36217 271 59 33 46 14 6453.5 14
1999 2 27 36218 272 59 21 40 8 6461.5 8
1999 2 28 36219 273 66 22 44 12 6473.5 12
1999 3 1 36220 274 72 20 46 14 6487.5 14
1999 3 2 36221 275 65 28 46.5 14.5 6502 14.5
1999 3 3 36222 276 71 26 48.5 16.5 6518.5 16.5
1999 3 4 36223 277 69 38 53.5 21.5 6540 21.5
1999 3 5 36224 278 52 25 38.5 6.5 6546.5 6.5
1999 3 6 36225 279 61 28 44.5 12.5 6559 12.5
1999 3 7 36226 280 60 25 42.5 10.5 6569.5 10.5
1999 3 8 36227 281 60 27 43.5 11.5 6581 11.5
1999 3 9 36228 282 62 42 52 20 6601 20
1999 3 10 36229 283 60 30 45 13 6614 13
1999 3 11 36230 284 62 30 46 14 6628 14
1999 3 12 36231 285 60 35 47.5 15.5 6643.5 15.5
1999 3 13 36232 286 62 20 41 9 6652.5 9
1999 3 14 36233 287 67 22 44.5 12.5 6665 12.5
1999 3 15 36234 288 72 28 50 18 6683 18
1999 3 16 36235 289 74 32 53 21 6704 21
1999 3 17 36236 290 74 28 51 19 6723 19
1999 3 18 36237 291 72 32 52 20 6743 20
1999 3 19 36238 292 76 30 53 21 6764 21
1999 3 20 36239 293 75 31 53 21 6785 21
1999 3 21 36240 294 75 48 61.5 29.5 6814.5 29.5
1999 3 22 36241 295 70 38 54 22 6836.5 22
1999 3 23 36242 296 65 28 46.5 14.5 6851 14.5
1999 3 24 36243 297 71 25 48 16 6867 16
1999 3 25 36244 298 75 29 52 20 6887 20
1999 3 26 36245 299 75 37 56 24 6911 24
1999 3 27 36246 300 72 38 55 23 6934 23
1999 3 28 36247 301 70 27 48.5 16.5 6950.5 16.5
1999 3 29 36248 302 75 24 49.5 17.5 6968 17.5
1999 3 30 36249 303 75 50 62.5 30.5 6998.5 30.5
1999 3 31 36250 304 66 44 55 23 7021.5 23
1999 4 1 36251 305 54 36 45 13 7034.5 13
1999 4 2 36252 306 44 26 35 3 7037.5 3
1999 4 3 36253 307 48 24 36 4 7041.5 4
1999 4 4 36254 308 50 32 41 9 7050.5 9
1999 4 5 36255 309 59 27 43 11 7061.5 11
1999 4 6 36256 310 67 30 48.5 16.5 7078 16.5
1999 4 7 36257 311 70 30 50 18 7096 18
1999 4 8 36258 312 63 33 48 16 7112 16
1999 4 9 36259 313 52 38 45 13 7125 13
1999 4 10 36260 314 56 25 40.5 8.5 7133.5 8.5
1999 4 11 36261 315 65 25 45 13 7146.5 13
1999 4 12 36262 316 73 33 53 21 7167.5 21
1999 4 13 36263 317 75 48 61.5 29.5 7197 29.5
1999 4 14 36264 318 70 50 60 28 7225 28
1999 4 15 36265 319 59 33 46 14 7239 14
1999 4 16 36266 320 70 24 47 15 7254 15
1999 4 17 36267 321 74 39 56.5 24.5 7278.5 24.5
1999 4 18 36268 322 85 37 61 29 7307.5 29
1999 4 19 36269 323 87 37 62 30 7337.5 30
1999 4 20 36270 324 77 46 61.5 29.5 7367 29.5
1999 4 21 36271 325 64 42 53 21 7388 21
1999 4 22 36272 326 58 43 50.5 18.5 7406.5 18.5
1999 4 23 36273 327 59 39 49 17 7423.5 17
1999 4 24 36274 328 65 45 55 23 7446.5 23
1999 4 25 36275 329 59 37 48 16 7462.5 16
1999 4 26 36276 330 75 39 57 25 7487.5 25
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1999 4 27 36277 331 76 50 63 31 7518.5 31
1999 4 28 36278 332 68 51 59.5 27.5 7546 27.5
1999 4 29 36279 333 62 44 53 21 7567 21
1999 4 30 36280 334 64 40 52 20 7587 20
1999 5 1 36281 335 73 42 57.5 25.5 7612.5 25.5
1999 5 2 36282 336 76 39 57.5 25.5 7638 25.5
1999 5 3 36283 337 65 45 55 23 7661 23
1999 5 4 36284 338 59 37 48 16 7677 16
1999 5 5 36285 339 61 35 48 16 7693 16
1999 5 6 36286 340 72 32 52 20 7713 20
1999 5 7 36287 341 83 35 59 27 7740 27
1999 5 8 36288 342 87 42 64.5 32.5 7772.5 32.5
1999 5 9 36289 343 83 55 69 37 7809.5 37
1999 5 10 36290 344 61 52 56.5 24.5 7834 24.5
1999 5 11 36291 345 69 45 57 25 7859 25
1999 5 12 36292 346 80 37 58.5 26.5 7885.5 26.5
1999 5 13 36293 347 82 65 73.5 41.5 7927 41.5
1999 5 14 36294 348 77 52 64.5 32.5 7959.5 32.5
1999 5 15 36295 349 80 53 66.5 34.5 7994 34.5
1999 5 16 36296 350 67 41 54 22 8016 22
1999 5 17 36297 351 75 33 54 22 8038 22
1999 5 18 36298 352 85 37 61 29 8067 29
1999 5 19 36299 353 87 42 64.5 32.5 8099.5 32.5
1999 5 20 36300 354 87 42 64.5 32.5 8132 32.5
1999 5 21 36301 355 87 47 67 35 8167 35
1999 5 22 36302 356 93 42 67.5 35.5 8202.5 35.5
1999 5 23 36303 357 88 62 75 43 8245.5 43
1999 5 24 36304 358 87 57 72 40 8285.5 40
1999 5 25 36305 359 82 44 63 31 8316.5 31
1999 5 26 36306 360 87 55 71 39 8355.5 39
1999 5 27 36307 361 88 56 72 40 8395.5 40
1999 5 28 36308 362 90 52 71 39 8434.5 39
1999 5 29 36309 363 90 57 73.5 41.5 8476 41.5 1999
1999 5 30 36310 364 90 49 69.5 37.5 8513.5 37.5 Avg (n ) % values
1999 5 31 36311 365 83 58 70.5 38.5 8552 38.5 55.4 365 100.0
1999 6 1 36312 1 86 47 66.5 34.5 34.5 34.5
1999 6 2 36313 2 76 45 60.5 28.5 63 28.5
1999 6 3 36314 3 78 45 61.5 29.5 92.5 29.5
1999 6 4 36315 4 72 50 61 29 121.5 29
1999 6 5 36316 5 69 45 57 25 146.5 25
1999 6 6 36317 6 83 45 64 32 178.5 32
1999 6 7 36318 7 87 45 66 34 212.5 34
1999 6 8 36319 8 88 52 70 38 250.5 38
1999 6 9 36320 9 88 52 70 38 288.5 38
1999 6 10 36321 10 84 52 68 36 324.5 36
1999 6 11 36322 11 88 52 70 38 362.5 38
1999 6 12 36323 12 93 52 72.5 40.5 403 40.5
1999 6 13 36324 13 95 49 72 40 443 40
1999 6 14 36325 14 95 57 76 44 487 44
1999 6 15 36326 15 97 65 81 49 536 49
1999 6 16 36327 16 93 57 75 43 579 43
1999 6 17 36328 17 87 62 74.5 42.5 621.5 42.5
1999 6 18 36329 18 94 54 74 42 663.5 42
1999 6 19 36330 19 102 56 79 47 710.5 47
1999 6 20 36331 20 100 60 80 48 758.5 48
1999 6 21 36332 21 95 62 78.5 46.5 805 46.5
1999 6 22 36333 22 99 57 78 46 851 46
1999 6 23 36334 23 100 54 77 45 896 45
1999 6 24 36335 24 102 58 80 48 944 48
1999 6 25 36336 25 101 65 83 51 995 51
1999 6 26 36337 26 101 57 79 47 1042 47
1999 6 27 36338 27 103 65 84 52 1094 52
1999 6 28 36339 28 105 55 80 48 1142 48
1999 6 29 36340 29 98 59 78.5 46.5 1188.5 46.5
1999 6 30 36341 30 102 57 79.5 47.5 1236 47.5
1999 7 1 36342 31 108 62 85 53 1289 53
1999 7 2 36343 32 104 81 92.5 60.5 1349.5 60.5
1999 7 3 36344 33 101 78 89.5 57.5 1407 57.5
1999 7 4 36345 34 100 80 90 58 1465 58
1999 7 5 36346 35 104 57 80.5 48.5 1513.5 48.5
1999 7 6 36347 36 106 72 89 57 1570.5 57
1999 7 7 36348 37 100 66 83 51 1621.5 51
1999 7 8 36349 38 92 73 82.5 50.5 1672 50.5
1999 7 9 36350 39 97 65 81 49 1721 49
1999 7 10 36351 40 98 65 81.5 49.5 1770.5 49.5
1999 7 11 36352 41 95 70 82.5 50.5 1821 50.5
1999 7 12 36353 42 100 60 80 48 1869 48
1999 7 13 36354 43 95 65 80 48 1917 48
1999 7 14 36355 44 87 68 77.5 45.5 1962.5 45.5
1999 7 15 36356 45 90 62 76 44 2006.5 44
1999 7 16 36357 46 90 60 75 43 2049.5 43
1999 7 17 36358 47 95 60 77.5 45.5 2095 45.5
1999 7 18 36359 48 96 64 80 48 2143 48
1999 7 19 36360 49 93 70 81.5 49.5 2192.5 49.5
1999 7 20 36361 50 100 60 80 48 2240.5 48
1999 7 21 36362 51 98 63 80.5 48.5 2289 48.5
1999 7 22 36363 52 98 70 84 52 2341 52
1999 7 23 36364 53 102 63 82.5 50.5 2391.5 50.5
1999 7 24 36365 54 102 67 84.5 52.5 2444 52.5
1999 7 25 36366 55 100 68 84 52 2496 52
1999 7 26 36367 56 99 69 84 52 2548 52
1999 7 27 36368 57 95 68 81.5 49.5 2597.5 49.5
1999 7 28 36369 58 94 60 77 45 2642.5 45
1999 7 29 36370 59 99 65 82 50 2692.5 50
1999 7 30 36371 60 87 64 75.5 43.5 2736 43.5
1999 7 31 36372 61 88 59 73.5 41.5 2777.5 41.5
1999 8 1 36373 62 97 58 77.5 45.5 2823 45.5
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1999 8 2 36374 63 99 60 79.5 47.5 2870.5 47.5
1999 8 3 36375 64 83 68 75.5 43.5 2914 43.5
1999 8 4 36376 65 90 59 74.5 42.5 2956.5 42.5
1999 8 5 36377 66 84 59 71.5 39.5 2996 39.5
1999 8 6 36378 67 90 56 73 41 3037 41
1999 8 7 36379 68 97 60 78.5 46.5 3083.5 46.5
1999 8 8 36380 69 92 58 75 43 3126.5 43
1999 8 9 36381 70 97 62 79.5 47.5 3174 47.5
1999 8 10 36382 71 88 64 76 44 3218 44
1999 8 11 36383 72 85 58 71.5 39.5 3257.5 39.5
1999 8 12 36384 73 90 53 71.5 39.5 3297 39.5
1999 8 13 36385 74 97 55 76 44 3341 44
1999 8 14 36386 75 90 55 72.5 40.5 3381.5 40.5
1999 8 15 36387 76 90 65 77.5 45.5 3427 45.5
1999 8 16 36388 77 95 60 77.5 45.5 3472.5 45.5
1999 8 17 36389 78 92 58 75 43 3515.5 43
1999 8 18 36390 79 95 58 76.5 44.5 3560 44.5
1999 8 19 36391 80 93 65 79 47 3607 47
1999 8 20 36392 81 90 61 75.5 43.5 3650.5 43.5
1999 8 21 36393 82 83 60 71.5 39.5 3690 39.5
1999 8 22 36394 83 95 56 75.5 43.5 3733.5 43.5
1999 8 23 36395 84 97 60 78.5 46.5 3780 46.5
1999 8 24 36396 85 97 60 78.5 46.5 3826.5 46.5
1999 8 25 36397 86 95 69 82 50 3876.5 50
1999 8 26 36398 87 92 60 76 44 3920.5 44
1999 8 27 36399 88 82 59 70.5 38.5 3959 38.5
1999 8 28 36400 89 90 59 74.5 42.5 4001.5 42.5
1999 8 29 36401 90 97 63 80 48 4049.5 48
1999 8 30 36402 91 90 68 79 47 4096.5 47
1999 8 31 36403 92 86 65 75.5 43.5 4140 43.5
1999 9 1 36404 93 80 64 72 40 4180 40
1999 9 2 36405 94 87 55 71 39 4219 39
1999 9 3 36406 95 87 52 69.5 37.5 4256.5 37.5
1999 9 4 36407 96 87 55 71 39 4295.5 39
1999 9 5 36408 97 90 45 67.5 35.5 4331 35.5
1999 9 6 36409 98 94 47 70.5 38.5 4369.5 38.5
1999 9 7 36410 99 95 53 74 42 4411.5 42
1999 9 8 36411 100 92 46 69 37 4448.5 37
1999 9 9 36412 101 85 48 66.5 34.5 4483 34.5
1999 9 10 36413 102 93 53 73 41 4524 41
1999 9 11 36414 103 85 53 69 37 4561 37
1999 9 12 36415 104 92 53 72.5 40.5 4601.5 40.5
1999 9 13 36416 105 89 48 68.5 36.5 4638 36.5
1999 9 14 36417 106 80 58 69 37 4675 37
1999 9 15 36418 107 80 58 69 37 4712 37
1999 9 16 36419 108 75 46 60.5 28.5 4740.5 28.5
1999 9 17 36420 109 83 43 63 31 4771.5 31
1999 9 18 36421 110 88 45 66.5 34.5 4806 34.5
1999 9 19 36422 111 82 52 67 35 4841 35
1999 9 20 36423 112 77 50 63.5 31.5 4872.5 31.5
1999 9 21 36424 113 81 50 65.5 33.5 4906 33.5
1999 9 22 36425 114 83 45 64 32 4938 32
1999 9 23 36426 115 82 55 68.5 36.5 4974.5 36.5
1999 9 24 36427 116 87 55 71 39 5013.5 39
1999 9 25 36428 117 94 50 72 40 5053.5 40
1999 9 26 36429 118 90 56 73 41 5094.5 41
1999 9 27 36430 119 74 43 58.5 26.5 5121 26.5
1999 9 28 36431 120 64 39 51.5 19.5 5140.5 19.5
1999 9 29 36432 121 72 29 50.5 18.5 5159 18.5
1999 9 30 36433 122 77 32 54.5 22.5 5181.5 22.5
1999 10 1 36434 123 88 32 60 28 5209.5 28
1999 10 2 36435 124 82 38 60 28 5237.5 28
1999 10 3 36436 125 83 39 61 29 5266.5 29
1999 10 4 36437 126 83 33 58 26 5292.5 26
1999 10 5 36438 127 86 36 61 29 5321.5 29
1999 10 6 36439 128 83 45 64 32 5353.5 32
1999 10 7 36440 129 72 51 61.5 29.5 5383 29.5
1999 10 8 36441 130 80 38 59 27 5410 27
1999 10 9 36442 131 83 36 59.5 27.5 5437.5 27.5
1999 10 10 36443 132 84 38 61 29 5466.5 29
1999 10 11 36444 133 91 38 64.5 32.5 5499 32.5
1999 10 12 36445 134 88 38 63 31 5530 31
1999 10 13 36446 135 86 35 60.5 28.5 5558.5 28.5
1999 10 14 36447 136 87 33 60 28 5586.5 28
1999 10 15 36448 137 80 35 57.5 25.5 5612 25.5
1999 10 16 36449 138 57 33 45 13 5625 13
1999 10 17 36450 139 62 25 43.5 11.5 5636.5 11.5
1999 10 18 36451 140 72 25 48.5 16.5 5653 16.5
1999 10 19 36452 141 68 29 48.5 16.5 5669.5 16.5
1999 10 20 36453 142 71 25 48 16 5685.5 16
1999 10 21 36454 143 75 25 50 18 5703.5 18
1999 10 22 36455 144 76 25 50.5 18.5 5722 18.5
1999 10 23 36456 145 75 26 50.5 18.5 5740.5 18.5
1999 10 24 36457 146 76 26 51 19 5759.5 19
1999 10 25 36458 147 76 25 50.5 18.5 5778 18.5
1999 10 26 36459 148 75 27 51 19 5797 19
1999 10 27 36460 149 76 28 52 20 5817 20
1999 10 28 36461 150 76 32 54 22 5839 22
1999 10 29 36462 151 63 40 51.5 19.5 5858.5 19.5
1999 10 30 36463 152 65 22 43.5 11.5 5870 11.5
1999 10 31 36464 153 68 ###M #####M 0 5870 missing
1999 11 1 36465 154 68 23 45.5 13.5 5883.5 13.5
1999 11 2 36466 155 68 24 46 14 5897.5 14
1999 11 3 36467 156 68 23 45.5 13.5 5911 13.5
1999 11 4 36468 157 68 24 46 14 5925 14
1999 11 5 36469 158 71 24 47.5 15.5 5940.5 15.5
1999 11 6 36470 159 73 22 47.5 15.5 5956 15.5
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1999 11 7 36471 160 72 28 50 18 5974 18
1999 11 8 36472 161 70 27 48.5 16.5 5990.5 16.5
1999 11 9 36473 162 69 31 50 18 6008.5 18
1999 11 10 36474 163 65 24 44.5 12.5 6021 12.5
1999 11 11 36475 164 67 25 46 14 6035 14
1999 11 12 36476 165 68 23 45.5 13.5 6048.5 13.5
1999 11 13 36477 166 68 20 44 12 6060.5 12
1999 11 14 36478 167 68 18 43 11 6071.5 11
1999 11 15 36479 168 65 17 41 9 6080.5 9
1999 11 16 36480 169 67 23 45 13 6093.5 13
1999 11 17 36481 170 73 28 50.5 18.5 6112 18.5
1999 11 18 36482 171 57 28 42.5 10.5 6122.5 10.5
1999 11 19 36483 172 54 16 35 3 6125.5 3
1999 11 20 36484 173 57 22 39.5 7.5 6133 7.5
1999 11 21 36485 174 49 18 33.5 1.5 6134.5 1.5
1999 11 22 36486 175 47 25 36 4 6138.5 4
1999 11 23 36487 176 44 10 27 -5 6133.5 -5
1999 11 24 36488 177 44 5 24.5 -7.5 6126 -7.5
1999 11 25 36489 178 47 10 28.5 -3.5 6122.5 -3.5
1999 11 26 36490 179 57 12 34.5 2.5 6125 2.5
1999 11 27 36491 180 47 23 35 3 6128 3
1999 11 28 36492 181 57 12 34.5 2.5 6130.5 2.5
1999 11 29 36493 182 57 16 36.5 4.5 6135 4.5
1999 11 30 36494 183 50 22 36 4 6139 4
1999 12 1 36495 184 60 20 40 8 6147 8
1999 12 2 36496 185 50 18 34 2 6149 2
1999 12 3 36497 186 48 32 40 8 6157 8
1999 12 4 36498 187 50 17 33.5 1.5 6158.5 1.5
1999 12 5 36499 188 45 8 26.5 -5.5 6153 -5.5
1999 12 6 36500 189 45 9 27 -5 6148 -5
1999 12 7 36501 190 48 16 32 0 6148 0
1999 12 8 36502 191 48 24 36 4 6152 4
1999 12 9 36503 192 27 7 17 -15 6137 -15
1999 12 10 36504 193 37 26 31.5 -0.5 6136.5 -0.5
1999 12 11 36505 194 43 14 28.5 -3.5 6133 -3.5
1999 12 12 36506 195 43 8 25.5 -6.5 6126.5 -6.5
1999 12 13 36507 196 47 18 32.5 0.5 6127 0.5
1999 12 14 36508 197 42 14 28 -4 6123 -4
1999 12 15 36509 198 40 6 23 -9 6114 -9
1999 12 16 36510 199 41 9 25 -7 6107 -7
1999 12 17 36511 200 45 9 27 -5 6102 -5
1999 12 18 36512 201 52 15 33.5 1.5 6103.5 1.5
1999 12 19 36513 202 52 15 33.5 1.5 6105 1.5
1999 12 20 36514 203 53 28 40.5 8.5 6113.5 8.5
1999 12 21 36515 204 43 21 32 0 6113.5 0
1999 12 22 36516 205 45 7 26 -6 6107.5 -6
1999 12 23 36517 206 48 8 28 -4 6103.5 -4
1999 12 24 36518 207 50 9 29.5 -2.5 6101 -2.5
1999 12 25 36519 208 50 10 30 -2 6099 -2
1999 12 26 36520 209 52 22 37 5 6104 5
1999 12 27 36521 210 55 10 32.5 0.5 6104.5 0.5
1999 12 28 36522 211 53 12 32.5 0.5 6105 0.5
1999 12 29 36523 212 50 14 32 0 6105 0
1999 12 30 36524 213 50 7 28.5 -3.5 6101.5 -3.5
1999 12 31 36525 214 45 9 27 -5 6096.5 -5
2000 1 1 36526 215 43 21 32 0 6096.5 0
2000 1 2 36527 216 39 24 31.5 -0.5 6096 -0.5
2000 1 3 36528 217 39 7 23 -9 6087 -9
2000 1 4 36529 218 39 5 22 -10 6077 -10
2000 1 5 36530 219 44 10 27 -5 6072 -5
2000 1 6 36531 220 42 3 22.5 -9.5 6062.5 -9.5
2000 1 7 36532 221 32 6 19 -13 6049.5 -13
2000 1 8 36533 222 39 0 19.5 -12.5 6037 -12.5
2000 1 9 36534 223 51 5 28 -4 6033 -4
2000 1 10 36535 224 61 10 35.5 3.5 6036.5 3.5
2000 1 11 36536 225 64 23 43.5 11.5 6048 11.5
2000 1 12 36537 226 63 28 45.5 13.5 6061.5 13.5
2000 1 13 36538 227 59 20 39.5 7.5 6069 7.5
2000 1 14 36539 228 45 24 34.5 2.5 6071.5 2.5
2000 1 15 36540 229 58 26 42 10 6081.5 10
2000 1 16 36541 230 50 29 39.5 7.5 6089 7.5
2000 1 17 36542 231 65 35 50 18 6107 18
2000 1 18 36543 232 59 42 50.5 18.5 6125.5 18.5
2000 1 19 36544 233 66 26 46 14 6139.5 14
2000 1 20 36545 234 59 29 44 12 6151.5 12
2000 1 21 36546 235 52 33 42.5 10.5 6162 10.5
2000 1 22 36547 236 55 27 41 9 6171 9
2000 1 23 36548 237 50 15 32.5 0.5 6171.5 0.5
2000 1 24 36549 238 50 28 39 7 6178.5 7
2000 1 25 36550 239 45 38 41.5 9.5 6188 9.5
2000 1 26 36551 240 55 35 45 13 6201 13
2000 1 27 36552 241 48 20 34 2 6203 2
2000 1 28 36553 242 45 15 30 -2 6201 -2
2000 1 29 36554 243 45 5 25 -7 6194 -7
2000 1 30 36555 244 44 5 24.5 -7.5 6186.5 -7.5
2000 1 31 36556 245 45 26 35.5 3.5 6190 3.5
2000 2 1 36557 246 52 14 33 1 6191 1
2000 2 2 36558 247 55 16 35.5 3.5 6194.5 3.5
2000 2 3 36559 248 54 14 34 2 6196.5 2
2000 2 4 36560 249 51 19 35 3 6199.5 3
2000 2 5 36561 250 52 18 35 3 6202.5 3
2000 2 6 36562 251 60 17 38.5 6.5 6209 6.5
2000 2 7 36563 252 61 17 39 7 6216 7
2000 2 8 36564 253 55 19 37 5 6221 5
2000 2 9 36565 254 61 37 49 17 6238 17
2000 2 10 36566 255 61 36 48.5 16.5 6254.5 16.5
2000 2 11 36567 256 63 36 49.5 17.5 6272 17.5
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2000 2 12 36568 257 54 45 49.5 17.5 6289.5 17.5
2000 2 13 36569 258 50 25 37.5 5.5 6295 5.5
2000 2 14 36570 259 61 33 47 15 6310 15
2000 2 15 36571 260 64 36 50 18 6328 18
2000 2 16 36572 261 60 30 45 13 6341 13
2000 2 17 36573 262 52 40 46 14 6355 14
2000 2 18 36574 263 55 27 41 9 6364 9
2000 2 19 36575 264 55 18 36.5 4.5 6368.5 4.5
2000 2 20 36576 265 55 29 42 10 6378.5 10
2000 2 21 36577 266 53 33 43 11 6389.5 11
2000 2 22 36578 267 58 37 47.5 15.5 6405 15.5
2000 2 23 36579 268 54 25 39.5 7.5 6412.5 7.5
2000 2 24 36580 269 49 37 43 11 6423.5 11
2000 2 25 36581 270 44 25 34.5 2.5 6426 2.5
2000 2 26 36582 271 55 19 37 5 6431 5
2000 2 27 36583 272 64 20 42 10 6441 10
2000 2 28 36584 273 49 28 38.5 6.5 6447.5 6.5
2000 2 29 36585 274 59 19 39 7 6454.5 7
2000 3 1 36586 275 49 37 43 11 6465.5 11
2000 3 2 36587 276 62 27 44.5 12.5 6478 12.5
2000 3 3 36588 277 63 22 42.5 10.5 6488.5 10.5
2000 3 4 36589 278 68 24 46 14 6502.5 14
2000 3 5 36590 279 55 37 46 14 6516.5 14
2000 3 6 36591 280 51 36 43.5 11.5 6528 11.5
2000 3 7 36592 281 57 34 45.5 13.5 6541.5 13.5
2000 3 8 36593 282 54 29 41.5 9.5 6551 9.5
2000 3 9 36594 283 55 35 45 13 6564 13
2000 3 10 36595 284 54 22 38 6 6570 6
2000 3 11 36596 285 65 20 42.5 10.5 6580.5 10.5
2000 3 12 36597 286 62 30 46 14 6594.5 14
2000 3 13 36598 287 65 25 45 13 6607.5 13
2000 3 14 36599 288 70 24 47 15 6622.5 15
2000 3 15 36600 289 65 30 47.5 15.5 6638 15.5
2000 3 16 36601 290 60 20 40 8 6646 8
2000 3 17 36602 291 54 30 42 10 6656 10
2000 3 18 36603 292 60 28 44 12 6668 12
2000 3 19 36604 293 67 24 45.5 13.5 6681.5 13.5
2000 3 20 36605 294 60 29 44.5 12.5 6694 12.5
2000 3 21 36606 295 49 30 39.5 7.5 6701.5 7.5
2000 3 22 36607 296 58 27 42.5 10.5 6712 10.5
2000 3 23 36608 297 70 32 51 19 6731 19
2000 3 24 36609 298 70 34 52 20 6751 20
2000 3 25 36610 299 71 40 55.5 23.5 6774.5 23.5
2000 3 26 36611 300 75 39 57 25 6799.5 25
2000 3 27 36612 301 78 32 55 23 6822.5 23
2000 3 28 36613 302 62 47 54.5 22.5 6845 22.5
2000 3 29 36614 303 65 33 49 17 6862 17
2000 3 30 36615 304 54 33 43.5 11.5 6873.5 11.5
2000 3 31 36616 305 53 40 46.5 14.5 6888 14.5
2000 4 1 36617 306 62 30 46 14 6902 14
2000 4 2 36618 307 70 30 50 18 6920 18
2000 4 3 36619 308 70 35 52.5 20.5 6940.5 20.5
2000 4 4 36620 309 82 33 57.5 25.5 6966 25.5
2000 4 5 36621 310 87 42 64.5 32.5 6998.5 32.5
2000 4 6 36622 311 85 47 66 34 7032.5 34
2000 4 7 36623 312 77 52 64.5 32.5 7065 32.5
2000 4 8 36624 313 82 35 58.5 26.5 7091.5 26.5
2000 4 9 36625 314 84 38 61 29 7120.5 29
2000 4 10 36626 315 92 42 67 35 7155.5 35
2000 4 11 36627 316 77 40 58.5 26.5 7182 26.5
2000 4 12 36628 317 84 40 62 30 7212 30
2000 4 13 36629 318 85 42 63.5 31.5 7243.5 31.5
2000 4 14 36630 319 70 52 61 29 7272.5 29
2000 4 15 36631 320 67 44 55.5 23.5 7296 23.5
2000 4 16 36632 321 77 40 58.5 26.5 7322.5 26.5
2000 4 17 36633 322 84 38 61 29 7351.5 29
2000 4 18 36634 323 67 42 54.5 22.5 7374 22.5
2000 4 19 36635 324 69 35 52 20 7394 20
2000 4 20 36636 325 75 34 54.5 22.5 7416.5 22.5
2000 4 21 36637 326 82 45 63.5 31.5 7448 31.5
2000 4 22 36638 327 70 55 62.5 30.5 7478.5 30.5
2000 4 23 36639 328 82 50 66 34 7512.5 34
2000 4 24 36640 329 75 51 63 31 7543.5 31
2000 4 25 36641 330 85 33 59 27 7570.5 27
2000 4 26 36642 331 89 41 65 33 7603.5 33
2000 4 27 36643 332 95 44 69.5 37.5 7641 37.5
2000 4 28 36644 333 90 45 67.5 35.5 7676.5 35.5
2000 4 29 36645 334 70 55 62.5 30.5 7707 30.5
2000 4 30 36646 335 75 45 60 28 7735 28
2000 5 1 36647 336 85 37 61 29 7764 29
2000 5 2 36648 337 94 41 67.5 35.5 7799.5 35.5
2000 5 3 36649 338 95 45 70 38 7837.5 38
2000 5 4 36650 339 96 52 74 42 7879.5 42
2000 5 5 36651 340 92 68 80 48 7927.5 48
2000 5 6 36652 341 88 72 80 48 7975.5 48
2000 5 7 36653 342 82 57 69.5 37.5 8013 37.5
2000 5 8 36654 343 73 50 61.5 29.5 8042.5 29.5
2000 5 9 36655 344 87 41 64 32 8074.5 32
2000 5 10 36656 345 91 70 80.5 48.5 8123 48.5
2000 5 11 36657 346 76 50 63 31 8154 31
2000 5 12 36658 347 67 34 50.5 18.5 8172.5 18.5
2000 5 13 36659 348 76 35 55.5 23.5 8196 23.5
2000 5 14 36660 349 81 38 59.5 27.5 8223.5 27.5
2000 5 15 36661 350 89 45 67 35 8258.5 35
2000 5 16 36662 351 80 59 69.5 37.5 8296 37.5
2000 5 17 36663 352 70 50 60 28 8324 28
2000 5 18 36664 353 73 40 56.5 24.5 8348.5 24.5
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2000 5 19 36665 354 84 45 64.5 32.5 8381 32.5
2000 5 20 36666 355 88 50 69 37 8418 37
2000 5 21 36667 356 90 49 69.5 37.5 8455.5 37.5
2000 5 22 36668 357 98 51 74.5 42.5 8498 42.5
2000 5 23 36669 358 100 57 78.5 46.5 8544.5 46.5
2000 5 24 36670 359 88 61 74.5 42.5 8587 42.5
2000 5 25 36671 360 84 52 68 36 8623 36
2000 5 26 36672 361 85 55 70 38 8661 38
2000 5 27 36673 362 95 49 72 40 8701 40
2000 5 28 36674 363 104 52 78 46 8747 46
2000 5 29 36675 364 104 60 82 50 8797 50 2000
2000 5 30 36676 365 102 80 91 59 8856 59 Avg (n ) % values
2000 5 31 36677 366 98 72 85 53 8909 53 56.4 365 99.7
2000 6 1 36678 1 97 52 74.5 42.5 42.5 42.5
2000 6 2 36679 2 98 54 76 44 86.5 44
2000 6 3 36680 3 98 52 75 43 129.5 43
2000 6 4 36681 4 100 53 76.5 44.5 174 44.5
2000 6 5 36682 5 102 52 77 45 219 45
2000 6 6 36683 6 102 53 77.5 45.5 264.5 45.5
2000 6 7 36684 7 102 55 78.5 46.5 311 46.5
2000 6 8 36685 8 95 74 84.5 52.5 363.5 52.5
2000 6 9 36686 9 87 69 78 46 409.5 46
2000 6 10 36687 10 90 49 69.5 37.5 447 37.5
2000 6 11 36688 11 96 54 75 43 490 43
2000 6 12 36689 12 95 50 72.5 40.5 530.5 40.5
2000 6 13 36690 13 88 67 77.5 45.5 576 45.5
2000 6 14 36691 14 97 50 73.5 41.5 617.5 41.5
2000 6 15 36692 15 100 55 77.5 45.5 663 45.5
2000 6 16 36693 16 90 67 78.5 46.5 709.5 46.5
2000 6 17 36694 17 86 50 68 36 745.5 36
2000 6 18 36695 18 90 60 75 43 788.5 43
2000 6 19 36696 19 93 56 74.5 42.5 831 42.5
2000 6 20 36697 20 90 57 73.5 41.5 872.5 41.5
2000 6 21 36698 21 95 52 73.5 41.5 914 41.5
2000 6 22 36699 22 95 54 74.5 42.5 956.5 42.5
2000 6 23 36700 23 95 58 76.5 44.5 1001 44.5
2000 6 24 36701 24 95 64 79.5 47.5 1048.5 47.5
2000 6 25 36702 25 98 57 77.5 45.5 1094 45.5
2000 6 26 36703 26 87 70 78.5 46.5 1140.5 46.5
2000 6 27 36704 27 92 60 76 44 1184.5 44
2000 6 28 36705 28 96 57 76.5 44.5 1229 44.5
2000 6 29 36706 29 99 59 79 47 1276 47
2000 6 30 36707 30 99 64 81.5 49.5 1325.5 49.5
2000 7 1 36708 31 100 61 80.5 48.5 1374 48.5
2000 7 2 36709 32 100 56 78 46 1420 46
2000 7 3 36710 33 98 67 82.5 50.5 1470.5 50.5
2000 7 4 36711 34 95 55 75 43 1513.5 43
2000 7 5 36712 35 97 52 74.5 42.5 1556 42.5
2000 7 6 36713 36 98 59 78.5 46.5 1602.5 46.5
2000 7 7 36714 37 97 57 77 45 1647.5 45
2000 7 8 36715 38 95 68 81.5 49.5 1697 49.5
2000 7 9 36716 39 85 62 73.5 41.5 1738.5 41.5
2000 7 10 36717 40 98 60 79 47 1785.5 47
2000 7 11 36718 41 99 59 79 47 1832.5 47
2000 7 12 36719 42 104 64 84 52 1884.5 52
2000 7 13 36720 43 104 62 83 51 1935.5 51
2000 7 14 36721 44 104 65 84.5 52.5 1988 52.5
2000 7 15 36722 45 98 73 85.5 53.5 2041.5 53.5
2000 7 16 36723 46 95 72 83.5 51.5 2093 51.5
2000 7 17 36724 47 104 75 89.5 57.5 2150.5 57.5
2000 7 18 36725 48 102 60 81 49 2199.5 49
2000 7 19 36726 49 104 55 79.5 47.5 2247 47.5
2000 7 20 36727 50 105 55 80 48 2295 48
2000 7 21 36728 51 105 57 81 49 2344 49
2000 7 22 36729 52 105 58 81.5 49.5 2393.5 49.5
2000 7 23 36730 53 106 60 83 51 2444.5 51
2000 7 24 36731 54 101 74 87.5 55.5 2500 55.5
2000 7 25 36732 55 100 65 82.5 50.5 2550.5 50.5
2000 7 26 36733 56 104 67 85.5 53.5 2604 53.5
2000 7 27 36734 57 106 72 89 57 2661 57
2000 7 28 36735 58 108 65 86.5 54.5 2715.5 54.5
2000 7 29 36736 59 107 64 85.5 53.5 2769 53.5
2000 7 30 36737 60 105 70 87.5 55.5 2824.5 55.5
2000 7 31 36738 61 103 78 90.5 58.5 2883 58.5
2000 8 1 36739 62 106 65 85.5 53.5 2936.5 53.5
2000 8 2 36740 63 107 68 87.5 55.5 2992 55.5
2000 8 3 36741 64 105 80 92.5 60.5 3052.5 60.5
2000 8 4 36742 65 98 69 83.5 51.5 3104 51.5
2000 8 5 36743 66 101 60 80.5 48.5 3152.5 48.5
2000 8 6 36744 67 101 63 82 50 3202.5 50
2000 8 7 36745 68 104 70 87 55 3257.5 55
2000 8 8 36746 69 105 63 84 52 3309.5 52
2000 8 9 36747 70 104 65 84.5 52.5 3362 52.5
2000 8 10 36748 71 103 76 89.5 57.5 3419.5 57.5
2000 8 11 36749 72 105 73 89 57 3476.5 57
2000 8 12 36750 73 105 73 89 57 3533.5 57
2000 8 13 36751 74 102 75 88.5 56.5 3590 56.5
2000 8 14 36752 75 96 76 86 54 3644 54
2000 8 15 36753 76 103 65 84 52 3696 52
2000 8 16 36754 77 100 65 82.5 50.5 3746.5 50.5
2000 8 17 36755 78 95 60 77.5 45.5 3792 45.5
2000 8 18 36756 79 92 65 78.5 46.5 3838.5 46.5
2000 8 19 36757 80 93 65 79 47 3885.5 47
2000 8 20 36758 81 99 65 82 50 3935.5 50
2000 8 21 36759 82 98 58 78 46 3981.5 46
2000 8 22 36760 83 94 70 82 50 4031.5 50
2000 8 23 36761 84 93 60 76.5 44.5 4076 44.5
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2000 8 24 36762 85 97 66 81.5 49.5 4125.5 49.5
2000 8 25 36763 86 95 67 81 49 4174.5 49
2000 8 26 36764 87 93 65 79 47 4221.5 47
2000 8 27 36765 88 95 60 77.5 45.5 4267 45.5
2000 8 28 36766 89 90 63 76.5 44.5 4311.5 44.5
2000 8 29 36767 90 85 65 75 43 4354.5 43
2000 8 30 36768 91 87 63 75 43 4397.5 43
2000 8 31 36769 92 87 57 72 40 4437.5 40
2000 9 1 36770 93 80 65 72.5 40.5 4478 40.5
2000 9 2 36771 94 87 50 68.5 36.5 4514.5 36.5
2000 9 3 36772 95 90 53 71.5 39.5 4554 39.5
2000 9 4 36773 96 95 58 76.5 44.5 4598.5 44.5
2000 9 5 36774 97 95 57 76 44 4642.5 44
2000 9 6 36775 98 90 70 80 48 4690.5 48
2000 9 7 36776 99 91 50 70.5 38.5 4729 38.5
2000 9 8 36777 100 85 56 70.5 38.5 4767.5 38.5
2000 9 9 36778 101 93 45 69 37 4804.5 37
2000 9 10 36779 102 94 46 70 38 4842.5 38
2000 9 11 36780 103 93 50 71.5 39.5 4882 39.5
2000 9 12 36781 104 95 50 72.5 40.5 4922.5 40.5
2000 9 13 36782 105 97 50 73.5 41.5 4964 41.5
2000 9 14 36783 106 97 48 72.5 40.5 5004.5 40.5
2000 9 15 36784 107 101 50 75.5 43.5 5048 43.5
2000 9 16 36785 108 100 53 76.5 44.5 5092.5 44.5
2000 9 17 36786 109 90 55 72.5 40.5 5133 40.5
2000 9 18 36787 110 88 58 73 41 5174 41
2000 9 19 36788 111 90 50 70 38 5212 38
2000 9 20 36789 112 84 57 70.5 38.5 5250.5 38.5
2000 9 21 36790 113 84 49 66.5 34.5 5285 34.5
2000 9 22 36791 114 87 50 68.5 36.5 5321.5 36.5
2000 9 23 36792 115 74 48 61 29 5350.5 29
2000 9 24 36793 116 64 32 48 16 5366.5 16
2000 9 25 36794 117 72 32 52 20 5386.5 20
2000 9 26 36795 118 80 32 56 24 5410.5 24
2000 9 27 36796 119 85 43 64 32 5442.5 32
2000 9 28 36797 120 90 50 70 38 5480.5 38
2000 9 29 36798 121 77 52 64.5 32.5 5513 32.5
2000 9 30 36799 122 92 45 68.5 36.5 5549.5 36.5
2000 10 1 36800 123 93 47 70 38 5587.5 38
2000 10 2 36801 124 94 50 72 40 5627.5 40
2000 10 3 36802 125 90 58 74 42 5669.5 42
2000 10 4 36803 126 84 55 69.5 37.5 5707 37.5
2000 10 5 36804 127 83 42 62.5 30.5 5737.5 30.5
2000 10 6 36805 128 82 36 59 27 5764.5 27
2000 10 7 36806 129 82 42 62 30 5794.5 30
2000 10 8 36807 130 78 45 61.5 29.5 5824 29.5
2000 10 9 36808 131 75 44 59.5 27.5 5851.5 27.5
2000 10 10 36809 132 66 55 60.5 28.5 5880 28.5
2000 10 11 36810 133 66 47 56.5 24.5 5904.5 24.5
2000 10 12 36811 134 65 38 51.5 19.5 5924 19.5
2000 10 13 36812 135 67 48 57.5 25.5 5949.5 25.5
2000 10 14 36813 136 67 30 48.5 16.5 5966 16.5
2000 10 15 36814 137 70 30 50 18 5984 18
2000 10 16 36815 138 72 32 52 20 6004 20
2000 10 17 36816 139 73 30 51.5 19.5 6023.5 19.5
2000 10 18 36817 140 75 31 53 21 6044.5 21
2000 10 19 36818 141 77 34 55.5 23.5 6068 23.5
2000 10 20 36819 142 75 34 54.5 22.5 6090.5 22.5
2000 10 21 36820 143 60 39 49.5 17.5 6108 17.5
2000 10 22 36821 144 54 45 49.5 17.5 6125.5 17.5
2000 10 23 36822 145 54 45 49.5 17.5 6143 17.5
2000 10 24 36823 146 61 40 50.5 18.5 6161.5 18.5
2000 10 25 36824 147 58 35 46.5 14.5 6176 14.5
2000 10 26 36825 148 61 38 49.5 17.5 6193.5 17.5
2000 10 27 36826 149 58 42 50 18 6211.5 18
2000 10 28 36827 150 62 45 53.5 21.5 6233 21.5
2000 10 29 36828 151 60 35 47.5 15.5 6248.5 15.5
2000 10 30 36829 152 57 43 50 18 6266.5 18
2000 10 31 36830 153 43 38 40.5 8.5 6275 8.5
2000 11 1 36831 154 53 32 42.5 10.5 6285.5 10.5
2000 11 2 36832 155 52 28 40 8 6293.5 8
2000 11 3 36833 156 51 27 39 7 6300.5 7
2000 11 4 36834 157 57 33 45 13 6313.5 13
2000 11 5 36835 158 48 38 43 11 6324.5 11
2000 11 6 36836 159 47 27 37 5 6329.5 5
2000 11 7 36837 160 43 26 34.5 2.5 6332 2.5
2000 11 8 36838 161 45 19 32 0 6332 0
2000 11 9 36839 162 54 20 37 5 6337 5
2000 11 10 36840 163 49 33 41 9 6346 9
2000 11 11 36841 164 45 25 35 3 6349 3
2000 11 12 36842 165 42 22 32 0 6349 0
2000 11 13 36843 166 40 18 29 -3 6346 -3
2000 11 14 36844 167 40 18 29 -3 6343 -3
2000 11 15 36845 168 40 20 30 -2 6341 -2
2000 11 16 36846 169 42 18 30 -2 6339 -2
2000 11 17 36847 170 42 14 28 -4 6335 -4
2000 11 18 36848 171 45 14 29.5 -2.5 6332.5 -2.5
2000 11 19 36849 172 45 13 29 -3 6329.5 -3
2000 11 20 36850 173 47 15 31 -1 6328.5 -1
2000 11 21 36851 174 45 14 29.5 -2.5 6326 -2.5
2000 11 22 36852 175 44 22 33 1 6327 1
2000 11 23 36853 176 51 27 39 7 6334 7
2000 11 24 36854 177 40 23 31.5 -0.5 6333.5 -0.5
2000 11 25 36855 178 46 27 36.5 4.5 6338 4.5
2000 11 26 36856 179 45 22 33.5 1.5 6339.5 1.5
2000 11 27 36857 180 50 27 38.5 6.5 6346 6.5
2000 11 28 36858 181 50 24 37 5 6351 5
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2000 11 29 36859 182 50 23 36.5 4.5 6355.5 4.5
2000 11 30 36860 183 52 24 38 6 6361.5 6
2000 12 1 36861 184 50 20 35 3 6364.5 3
2000 12 2 36862 185 45 20 32.5 0.5 6365 0.5
2000 12 3 36863 186 50 18 34 2 6367 2
2000 12 4 36864 187 50 18 34 2 6369 2
2000 12 5 36865 188 50 19 34.5 2.5 6371.5 2.5
2000 12 6 36866 189 53 18 35.5 3.5 6375 3.5
2000 12 7 36867 190 45 19 32 0 6375 0
2000 12 8 36868 191 49 27 38 6 6381 6
2000 12 9 36869 192 50 24 37 5 6386 5
2000 12 10 36870 193 55 24 39.5 7.5 6393.5 7.5
2000 12 11 36871 194 45 27 36 4 6397.5 4
2000 12 12 36872 195 35 20 27.5 -4.5 6393 -4.5
2000 12 13 36873 196 34 17 25.5 -6.5 6386.5 -6.5
2000 12 14 36874 197 48 24 36 4 6390.5 4
2000 12 15 36875 198 50 26 38 6 6396.5 6
2000 12 16 36876 199 46 22 34 2 6398.5 2
2000 12 17 36877 200 47 18 32.5 0.5 6399 0.5
2000 12 18 36878 201 42 15 28.5 -3.5 6395.5 -3.5
2000 12 19 36879 202 38 11 24.5 -7.5 6388 -7.5
2000 12 20 36880 203 39 10 24.5 -7.5 6380.5 -7.5
2000 12 21 36881 204 45 14 29.5 -2.5 6378 -2.5
2000 12 22 36882 205 45 12 28.5 -3.5 6374.5 -3.5
2000 12 23 36883 206 38 15 26.5 -5.5 6369 -5.5
2000 12 24 36884 207 42 17 29.5 -2.5 6366.5 -2.5
2000 12 25 36885 208 45 24 34.5 2.5 6369 2.5
2000 12 26 36886 209 45 14 29.5 -2.5 6366.5 -2.5
2000 12 27 36887 210 44 13 28.5 -3.5 6363 -3.5
2000 12 28 36888 211 45 16 30.5 -1.5 6361.5 -1.5
2000 12 29 36889 212 47 14 30.5 -1.5 6360 -1.5
2000 12 30 36890 213 45 16 30.5 -1.5 6358.5 -1.5
2000 12 31 36891 214 48 15 31.5 -0.5 6358 -0.5
2001 1 1 36892 215 48 15 31.5 -0.5 6357.5 -0.5
2001 1 2 36893 216 50 14 32 0 6357.5 0
2001 1 3 36894 217 48 13 30.5 -1.5 6356 -1.5
2001 1 4 36895 218 50 13 31.5 -0.5 6355.5 -0.5
2001 1 5 36896 219 48 12 30 -2 6353.5 -2
2001 1 6 36897 220 50 12 31 -1 6352.5 -1
2001 1 7 36898 221 51 15 33 1 6353.5 1
2001 1 8 36899 222 45 8 26.5 -5.5 6348 -5.5
2001 1 9 36900 223 40 16 28 -4 6344 -4
2001 1 10 36901 224 45 27 36 4 6348 4
2001 1 11 36902 225 45 24 34.5 2.5 6350.5 2.5
2001 1 12 36903 226 35 32 33.5 1.5 6352 1.5
2001 1 13 36904 227 44 28 36 4 6356 4
2001 1 14 36905 228 39 21 30 -2 6354 -2
2001 1 15 36906 229 32 25 28.5 -3.5 6350.5 -3.5
2001 1 16 36907 230 34 12 23 -9 6341.5 -9
2001 1 17 36908 231 32 0 16 -16 6325.5 -16
2001 1 18 36909 232 31 -4 13.5 -18.5 6307 -18.5
2001 1 19 36910 233 31 -1 15 -17 6290 -17
2001 1 20 36911 234 37 6 21.5 -10.5 6279.5 -10.5
2001 1 21 36912 235 39 4 21.5 -10.5 6269 -10.5
2001 1 22 36913 236 37 12 24.5 -7.5 6261.5 -7.5
2001 1 23 36914 237 39 8 23.5 -8.5 6253 -8.5
2001 1 24 36915 238 35 8 21.5 -10.5 6242.5 -10.5
2001 1 25 36916 239 49 19 34 2 6244.5 2
2001 1 26 36917 240 40 22 31 -1 6243.5 -1
2001 1 27 36918 241 35 30 32.5 0.5 6244 0.5
2001 1 28 36919 242 42 25 33.5 1.5 6245.5 1.5
2001 1 29 36920 243 37 16 26.5 -5.5 6240 -5.5
2001 1 30 36921 244 37 18 27.5 -4.5 6235.5 -4.5
2001 1 31 36922 245 37 ###M #####M 0 6235.5 missing
2001 2 1 36923 246 37 3 20 -12 6223.5 -12
2001 2 2 36924 247 37 10 23.5 -8.5 6215 -8.5
2001 2 3 36925 248 40 12 26 -6 6209 -6
2001 2 4 36926 249 45 12 28.5 -3.5 6205.5 -3.5
2001 2 5 36927 250 44 13 28.5 -3.5 6202 -3.5
2001 2 6 36928 251 41 16 28.5 -3.5 6198.5 -3.5
2001 2 7 36929 252 55 32 43.5 11.5 6210 11.5
2001 2 8 36930 253 43 27 35 3 6213 3
2001 2 9 36931 254 38 16 27 -5 6208 -5
2001 2 10 36932 255 47 20 33.5 1.5 6209.5 1.5
2001 2 11 36933 256 47 32 39.5 7.5 6217 7.5
2001 2 12 36934 257 52 30 41 9 6226 9
2001 2 13 36935 258 53 28 40.5 8.5 6234.5 8.5
2001 2 14 36936 259 43 33 38 6 6240.5 6
2001 2 15 36937 260 47 26 36.5 4.5 6245 4.5
2001 2 16 36938 261 45 25 35 3 6248 3
2001 2 17 36939 262 48 25 36.5 4.5 6252.5 4.5
2001 2 18 36940 263 47 32 39.5 7.5 6260 7.5
2001 2 19 36941 264 60 37 48.5 16.5 6276.5 16.5
2001 2 20 36942 265 60 30 45 13 6289.5 13
2001 2 21 36943 266 60 32 46 14 6303.5 14
2001 2 22 36944 267 62 33 47.5 15.5 6319 15.5
2001 2 23 36945 268 49 33 41 9 6328 9
2001 2 24 36946 269 50 26 38 6 6334 6
2001 2 25 36947 270 55 32 43.5 11.5 6345.5 11.5
2001 2 26 36948 271 43 30 36.5 4.5 6350 4.5
2001 2 27 36949 272 55 32 43.5 11.5 6361.5 11.5
2001 2 28 36950 273 45 34 39.5 7.5 6369 7.5
2001 3 1 36951 274 51 28 39.5 7.5 6376.5 7.5
2001 3 2 36952 275 53 28 40.5 8.5 6385 8.5
2001 3 3 36953 276 53 36 44.5 12.5 6397.5 12.5
2001 3 4 36954 277 57 28 42.5 10.5 6408 10.5
2001 3 5 36955 278 55 30 42.5 10.5 6418.5 10.5
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2001 3 6 36956 279 64 34 49 17 6435.5 17
2001 3 7 36957 280 52 44 48 16 6451.5 16
2001 3 8 36958 281 65 33 49 17 6468.5 17
2001 3 9 36959 282 60 39 49.5 17.5 6486 17.5
2001 3 10 36960 283 53 41 47 15 6501 15
2001 3 11 36961 284 54 36 45 13 6514 13
2001 3 12 36962 285 60 30 45 13 6527 13
2001 3 13 36963 286 62 29 45.5 13.5 6540.5 13.5
2001 3 14 36964 287 57 30 43.5 11.5 6552 11.5
2001 3 15 36965 288 57 24 40.5 8.5 6560.5 8.5
2001 3 16 36966 289 50 34 42 10 6570.5 10
2001 3 17 36967 290 60 33 46.5 14.5 6585 14.5
2001 3 18 36968 291 65 30 47.5 15.5 6600.5 15.5
2001 3 19 36969 292 68 30 49 17 6617.5 17
2001 3 20 36970 293 72 33 52.5 20.5 6638 20.5
2001 3 21 36971 294 75 37 56 24 6662 24
2001 3 22 36972 295 73 45 59 27 6689 27
2001 3 23 36973 296 71 42 56.5 24.5 6713.5 24.5
2001 3 24 36974 297 72 40 56 24 6737.5 24
2001 3 25 36975 298 75 43 59 27 6764.5 27
2001 3 26 36976 299 68 44 56 24 6788.5 24
2001 3 27 36977 300 65 40 52.5 20.5 6809 20.5
2001 3 28 36978 301 65 42 53.5 21.5 6830.5 21.5
2001 3 29 36979 302 65 45 55 23 6853.5 23
2001 3 30 36980 303 67 30 48.5 16.5 6870 16.5
2001 3 31 36981 304 75 34 54.5 22.5 6892.5 22.5
2001 4 1 36982 305 78 35 56.5 24.5 6917 24.5
2001 4 2 36983 306 75 57 66 34 6951 34
2001 4 3 36984 307 67 55 61 29 6980 29
2001 4 4 36985 308 72 50 61 29 7009 29
2001 4 5 36986 309 72 47 59.5 27.5 7036.5 27.5
2001 4 6 36987 310 62 45 53.5 21.5 7058 21.5
2001 4 7 36988 311 56 44 50 18 7076 18
2001 4 8 36989 312 57 40 48.5 16.5 7092.5 16.5
2001 4 9 36990 313 60 35 47.5 15.5 7108 15.5
2001 4 10 36991 314 50 36 43 11 7119 11
2001 4 11 36992 315 60 32 46 14 7133 14
2001 4 12 36993 316 55 34 44.5 12.5 7145.5 12.5
2001 4 13 36994 317 65 25 45 13 7158.5 13
2001 4 14 36995 318 73 35 54 22 7180.5 22
2001 4 15 36996 319 76 36 56 24 7204.5 24
2001 4 16 36997 320 80 34 57 25 7229.5 25
2001 4 17 36998 321 85 36 60.5 28.5 7258 28.5
2001 4 18 36999 322 87 44 65.5 33.5 7291.5 33.5
2001 4 19 37000 323 81 64 72.5 40.5 7332 40.5
2001 4 20 37001 324 67 54 60.5 28.5 7360.5 28.5
2001 4 21 37002 325 63 47 55 23 7383.5 23
2001 4 22 37003 326 63 42 52.5 20.5 7404 20.5
2001 4 23 37004 327 69 42 55.5 23.5 7427.5 23.5
2001 4 24 37005 328 76 34 55 23 7450.5 23
2001 4 25 37006 329 86 35 60.5 28.5 7479 28.5
2001 4 26 37007 330 90 40 65 33 7512 33
2001 4 27 37008 331 80 45 62.5 30.5 7542.5 30.5
2001 4 28 37009 332 80 55 67.5 35.5 7578 35.5
2001 4 29 37010 333 85 52 68.5 36.5 7614.5 36.5
2001 4 30 37011 334 87 45 66 34 7648.5 34
2001 5 1 37012 335 93 45 69 37 7685.5 37
2001 5 2 37013 336 70 36 53 21 7706.5 21
2001 5 3 37014 337 55 36 45.5 13.5 7720 13.5
2001 5 4 37015 338 53 40 46.5 14.5 7734.5 14.5
2001 5 5 37016 339 73 38 55.5 23.5 7758 23.5
2001 5 6 37017 340 75 42 58.5 26.5 7784.5 26.5
2001 5 7 37018 341 82 41 61.5 29.5 7814 29.5
2001 5 8 37019 342 85 43 64 32 7846 32
2001 5 9 37020 343 92 36 64 32 7878 32
2001 5 10 37021 344 92 50 71 39 7917 39
2001 5 11 37022 345 87 46 66.5 34.5 7951.5 34.5
2001 5 12 37023 346 93 45 69 37 7988.5 37
2001 5 13 37024 347 80 55 67.5 35.5 8024 35.5
2001 5 14 37025 348 84 47 65.5 33.5 8057.5 33.5
2001 5 15 37026 349 90 52 71 39 8096.5 39
2001 5 16 37027 350 91 59 75 43 8139.5 43
2001 5 17 37028 351 78 53 65.5 33.5 8173 33.5
2001 5 18 37029 352 87 48 67.5 35.5 8208.5 35.5
2001 5 19 37030 353 80 58 69 37 8245.5 37
2001 5 20 37031 354 84 48 66 34 8279.5 34
2001 5 21 37032 355 74 48 61 29 8308.5 29
2001 5 22 37033 356 85 42 63.5 31.5 8340 31.5
2001 5 23 37034 357 92 45 68.5 36.5 8376.5 36.5
2001 5 24 37035 358 94 48 71 39 8415.5 39
2001 5 25 37036 359 75 50 62.5 30.5 8446 30.5
2001 5 26 37037 360 99 55 77 45 8491 45
2001 5 27 37038 361 96 65 80.5 48.5 8539.5 48.5
2001 5 28 37039 362 93 68 80.5 48.5 8588 48.5
2001 5 29 37040 363 93 55 74 42 8630 42 2001
2001 5 30 37041 364 90 55 72.5 40.5 8670.5 40.5 Avg (n ) % values
2001 5 31 37042 365 94 50 72 40 8710.5 40 55.9 364 99.7
2001 6 1 37043 1 97 49 73 41 41 41
2001 6 2 37044 2 95 54 74.5 42.5 83.5 42.5
2001 6 3 37045 3 92 62 77 45 128.5 45
2001 6 4 37046 4 77 53 65 33 161.5 33
2001 6 5 37047 5 93 39 66 34 195.5 34
2001 6 6 37048 6 97 50 73.5 41.5 237 41.5
2001 6 7 37049 7 97 55 76 44 281 44
2001 6 8 37050 8 97 53 75 43 324 43
2001 6 9 37051 9 102 58 80 48 372 48
2001 6 10 37052 10 102 59 80.5 48.5 420.5 48.5
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2001 6 11 37053 11 102 72 87 55 475.5 55
2001 6 12 37054 12 94 57 75.5 43.5 519 43.5
2001 6 13 37055 13 67 48 57.5 25.5 544.5 25.5
2001 6 14 37056 14 80 42 61 29 573.5 29
2001 6 15 37057 15 94 43 68.5 36.5 610 36.5
2001 6 16 37058 16 101 48 74.5 42.5 652.5 42.5
2001 6 17 37059 17 102 50 76 44 696.5 44
2001 6 18 37060 18 102 58 80 48 744.5 48
2001 6 19 37061 19 102 53 77.5 45.5 790 45.5
2001 6 20 37062 20 104 53 78.5 46.5 836.5 46.5
2001 6 21 37063 21 104 56 80 48 884.5 48
2001 6 22 37064 22 105 56 80.5 48.5 933 48.5
2001 6 23 37065 23 100 68 84 52 985 52
2001 6 24 37066 24 100 65 82.5 50.5 1035.5 50.5
2001 6 25 37067 25 99 62 80.5 48.5 1084 48.5
2001 6 26 37068 26 80 62 71 39 1123 39
2001 6 27 37069 27 91 55 73 41 1164 41
2001 6 28 37070 28 101 57 79 47 1211 47
2001 6 29 37071 29 105 58 81.5 49.5 1260.5 49.5
2001 6 30 37072 30 106 62 84 52 1312.5 52
2001 7 1 37073 31 106 75 90.5 58.5 1371 58.5
2001 7 2 37074 32 105 68 86.5 54.5 1425.5 54.5
2001 7 3 37075 33 107 65 86 54 1479.5 54
2001 7 4 37076 34 109 75 92 60 1539.5 60
2001 7 5 37077 35 110 76 93 61 1600.5 61
2001 7 6 37078 36 104 67 85.5 53.5 1654 53.5
2001 7 7 37079 37 100 76 88 56 1710 56
2001 7 8 37080 38 101 67 84 52 1762 52
2001 7 9 37081 39 100 68 84 52 1814 52
2001 7 10 37082 40 93 71 82 50 1864 50
2001 7 11 37083 41 93 60 76.5 44.5 1908.5 44.5
2001 7 12 37084 42 99 63 81 49 1957.5 49
2001 7 13 37085 43 92 67 79.5 47.5 2005 47.5
2001 7 14 37086 44 80 65 72.5 40.5 2045.5 40.5
2001 7 15 37087 45 90 61 75.5 43.5 2089 43.5
2001 7 16 37088 46 96 55 75.5 43.5 2132.5 43.5
2001 7 17 37089 47 97 68 82.5 50.5 2183 50.5
2001 7 18 37090 48 95 65 80 48 2231 48
2001 7 19 37091 49 98 55 76.5 44.5 2275.5 44.5
2001 7 20 37092 50 99 64 81.5 49.5 2325 49.5
2001 7 21 37093 51 100 56 78 46 2371 46
2001 7 22 37094 52 103 56 79.5 47.5 2418.5 47.5
2001 7 23 37095 53 101 55 78 46 2464.5 46
2001 7 24 37096 54 97 63 80 48 2512.5 48
2001 7 25 37097 55 97 57 77 45 2557.5 45
2001 7 26 37098 56 87 63 75 43 2600.5 43
2001 7 27 37099 57 97 51 74 42 2642.5 42
2001 7 28 37100 58 107 53 80 48 2690.5 48
2001 7 29 37101 59 106 61 83.5 51.5 2742 51.5
2001 7 30 37102 60 85 65 75 43 2785 43
2001 7 31 37103 61 99 71 85 53 2838 53
2001 8 1 37104 62 100 63 81.5 49.5 2887.5 49.5
2001 8 2 37105 63 101 75 88 56 2943.5 56
2001 8 3 37106 64 92 67 79.5 47.5 2991 47.5
2001 8 4 37107 65 99 66 82.5 50.5 3041.5 50.5
2001 8 5 37108 66 99 63 81 49 3090.5 49
2001 8 6 37109 67 102 72 87 55 3145.5 55
2001 8 7 37110 68 103 70 86.5 54.5 3200 54.5
2001 8 8 37111 69 97 73 85 53 3253 53
2001 8 9 37112 70 96 71 83.5 51.5 3304.5 51.5
2001 8 10 37113 71 97 69 83 51 3355.5 51
2001 8 11 37114 72 99 58 78.5 46.5 3402 46.5
2001 8 12 37115 73 101 60 80.5 48.5 3450.5 48.5
2001 8 13 37116 74 85 66 75.5 43.5 3494 43.5
2001 8 14 37117 75 91 60 75.5 43.5 3537.5 43.5
2001 8 15 37118 76 96 62 79 47 3584.5 47
2001 8 16 37119 77 97 65 81 49 3633.5 49
2001 8 17 37120 78 100 55 77.5 45.5 3679 45.5
2001 8 18 37121 79 102 57 79.5 47.5 3726.5 47.5
2001 8 19 37122 80 97 58 77.5 45.5 3772 45.5
2001 8 20 37123 81 91 68 79.5 47.5 3819.5 47.5
2001 8 21 37124 82 92 59 75.5 43.5 3863 43.5
2001 8 22 37125 83 76 56 66 34 3897 34
2001 8 23 37126 84 91 55 73 41 3938 41
2001 8 24 37127 85 95 53 74 42 3980 42
2001 8 25 37128 86 98 60 79 47 4027 47
2001 8 26 37129 87 100 53 76.5 44.5 4071.5 44.5
2001 8 27 37130 88 104 54 79 47 4118.5 47
2001 8 28 37131 89 101 62 81.5 49.5 4168 49.5
2001 8 29 37132 90 96 67 81.5 49.5 4217.5 49.5
2001 8 30 37133 91 96 63 79.5 47.5 4265 47.5
2001 8 31 37134 92 93 59 76 44 4309 44
2001 9 1 37135 93 92 64 78 46 4355 46
2001 9 2 37136 94 96 54 75 43 4398 43
2001 9 3 37137 95 99 53 76 44 4442 44
2001 9 4 37138 96 100 55 77.5 45.5 4487.5 45.5
2001 9 5 37139 97 95 66 80.5 48.5 4536 48.5
2001 9 6 37140 98 85 63 74 42 4578 42
2001 9 7 37141 99 85 45 65 33 4611 33
2001 9 8 37142 100 74 51 62.5 30.5 4641.5 30.5
2001 9 9 37143 101 82 37 59.5 27.5 4669 27.5
2001 9 10 37144 102 92 37 64.5 32.5 4701.5 32.5
2001 9 11 37145 103 95 48 71.5 39.5 4741 39.5
2001 9 12 37146 104 93 51 72 40 4781 40
2001 9 13 37147 105 90 65 77.5 45.5 4826.5 45.5
2001 9 14 37148 106 91 52 71.5 39.5 4866 39.5
2001 9 15 37149 107 94 50 72 40 4906 40


329 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


2001 9 16 37150 108 91 53 72 40 4946 40
2001 9 17 37151 109 84 52 68 36 4982 36
2001 9 18 37152 110 87 50 68.5 36.5 5018.5 36.5
2001 9 19 37153 111 92 48 70 38 5056.5 38
2001 9 20 37154 112 94 46 70 38 5094.5 38
2001 9 21 37155 113 94 45 69.5 37.5 5132 37.5
2001 9 22 37156 114 95 49 72 40 5172 40
2001 9 23 37157 115 95 44 69.5 37.5 5209.5 37.5
2001 9 24 37158 116 94 44 69 37 5246.5 37
2001 9 25 37159 117 95 45 70 38 5284.5 38
2001 9 26 37160 118 95 48 71.5 39.5 5324 39.5
2001 9 27 37161 119 94 44 69 37 5361 37
2001 9 28 37162 120 93 45 69 37 5398 37
2001 9 29 37163 121 91 46 68.5 36.5 5434.5 36.5
2001 9 30 37164 122 91 47 69 37 5471.5 37
2001 10 1 37165 123 90 47 68.5 36.5 5508 36.5
2001 10 2 37166 124 87 50 68.5 36.5 5544.5 36.5
2001 10 3 37167 125 88 43 65.5 33.5 5578 33.5
2001 10 4 37168 126 89 42 65.5 33.5 5611.5 33.5
2001 10 5 37169 127 80 45 62.5 30.5 5642 30.5
2001 10 6 37170 128 77 42 59.5 27.5 5669.5 27.5
2001 10 7 37171 129 83 55 69 37 5706.5 37
2001 10 8 37172 130 81 45 63 31 5737.5 31
2001 10 9 37173 131 65 44 54.5 22.5 5760 22.5
2001 10 10 37174 132 66 26 46 14 5774 14
2001 10 11 37175 133 68 29 48.5 16.5 5790.5 16.5
2001 10 12 37176 134 63 36 49.5 17.5 5808 17.5
2001 10 13 37177 135 73 33 53 21 5829 21
2001 10 14 37178 136 81 41 61 29 5858 29
2001 10 15 37179 137 74 35 54.5 22.5 5880.5 22.5
2001 10 16 37180 138 73 29 51 19 5899.5 19
2001 10 17 37181 139 80 33 56.5 24.5 5924 24.5
2001 10 18 37182 140 78 39 58.5 26.5 5950.5 26.5
2001 10 19 37183 141 79 32 55.5 23.5 5974 23.5
2001 10 20 37184 142 77 33 55 23 5997 23
2001 10 21 37185 143 67 41 54 22 6019 22
2001 10 22 37186 144 78 32 55 23 6042 23
2001 10 23 37187 145 81 30 55.5 23.5 6065.5 23.5
2001 10 24 37188 146 65 31 48 16 6081.5 16
2001 10 25 37189 147 70 25 47.5 15.5 6097 15.5
2001 10 26 37190 148 70 26 48 16 6113 16
2001 10 27 37191 149 71 29 50 18 6131 18
2001 10 28 37192 150 83 37 60 28 6159 28
2001 10 29 37193 151 78 41 59.5 27.5 6186.5 27.5
2001 10 30 37194 152 77 47 62 30 6216.5 30
2001 10 31 37195 153 72 43 57.5 25.5 6242 25.5
2001 11 1 37196 154 71 29 50 18 6260 18
2001 11 2 37197 155 69 27 48 16 6276 16
2001 11 3 37198 156 68 27 47.5 15.5 6291.5 15.5
2001 11 4 37199 157 70 27 48.5 16.5 6308 16.5
2001 11 5 37200 158 71 38 54.5 22.5 6330.5 22.5
2001 11 6 37201 159 71 35 53 21 6351.5 21
2001 11 7 37202 160 75 38 56.5 24.5 6376 24.5
2001 11 8 37203 161 63 32 47.5 15.5 6391.5 15.5
2001 11 9 37204 162 64 26 45 13 6404.5 13
2001 11 10 37205 163 67 33 50 18 6422.5 18
2001 11 11 37206 164 67 34 50.5 18.5 6441 18.5
2001 11 12 37207 165 67 29 48 16 6457 16
2001 11 13 37208 166 55 30 42.5 10.5 6467.5 10.5
2001 11 14 37209 167 63 24 43.5 11.5 6479 11.5
2001 11 15 37210 168 66 22 44 12 6491 12
2001 11 16 37211 169 66 22 44 12 6503 12
2001 11 17 37212 170 65 23 44 12 6515 12
2001 11 18 37213 171 66 23 44.5 12.5 6527.5 12.5
2001 11 19 37214 172 61 22 41.5 9.5 6537 9.5
2001 11 20 37215 173 57 16 36.5 4.5 6541.5 4.5
2001 11 21 37216 174 56 18 37 5 6546.5 5
2001 11 22 37217 175 55 35 45 13 6559.5 13
2001 11 23 37218 176 49 33 41 9 6568.5 9
2001 11 24 37219 177 47 20 33.5 1.5 6570 1.5
2001 11 25 37220 178 47 33 40 8 6578 8
2001 11 26 37221 179 44 20 32 0 6578 0
2001 11 27 37222 180 40 23 31.5 -0.5 6577.5 -0.5
2001 11 28 37223 181 35 10 22.5 -9.5 6568 -9.5
2001 11 29 37224 182 37 25 31 -1 6567 -1
2001 11 30 37225 183 45 22 33.5 1.5 6568.5 1.5
2001 12 1 37226 184 28 16 22 -10 6558.5 -10
2001 12 2 37227 185 40 28 34 2 6560.5 2
2001 12 3 37228 186 58 22 40 8 6568.5 8
2001 12 4 37229 187 40 22 31 -1 6567.5 -1
2001 12 5 37230 188 50 18 34 2 6569.5 2
2001 12 6 37231 189 53 25 39 7 6576.5 7
2001 12 7 37232 190 50 22 36 4 6580.5 4
2001 12 8 37233 191 40 14 27 -5 6575.5 -5
2001 12 9 37234 192 40 12 26 -6 6569.5 -6
2001 12 10 37235 193 37 14 25.5 -6.5 6563 -6.5
2001 12 11 37236 194 38 16 27 -5 6558 -5
2001 12 12 37237 195 41 13 27 -5 6553 -5
2001 12 13 37238 196 37 7 22 -10 6543 -10
2001 12 14 37239 197 34 13 23.5 -8.5 6534.5 -8.5
2001 12 15 37240 198 34 15 24.5 -7.5 6527 -7.5
2001 12 16 37241 199 36 5 20.5 -11.5 6515.5 -11.5
2001 12 17 37242 200 35 9 22 -10 6505.5 -10
2001 12 18 37243 201 40 7 23.5 -8.5 6497 -8.5
2001 12 19 37244 202 42 8 25 -7 6490 -7
2001 12 20 37245 203 42 10 26 -6 6484 -6
2001 12 21 37246 204 42 8 25 -7 6477 -7
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2001 12 22 37247 205 48 10 29 -3 6474 -3
2001 12 23 37248 206 42 8 25 -7 6467 -7
2001 12 24 37249 207 44 4 24 -8 6459 -8
2001 12 25 37250 208 42 2 22 -10 6449 -10
2001 12 26 37251 209 39 3 21 -11 6438 -11
2001 12 27 37252 210 49 18 33.5 1.5 6439.5 1.5
2001 12 28 37253 211 48 21 34.5 2.5 6442 2.5
2001 12 29 37254 212 41 22 31.5 -0.5 6441.5 -0.5
2001 12 30 37255 213 38 32 35 3 6444.5 3
2001 12 31 37256 214 37 32 34.5 2.5 6447 2.5
2002 1 1 37257 215 45 28 36.5 4.5 6451.5 4.5
2002 1 2 37258 216 43 16 29.5 -2.5 6449 -2.5
2002 1 3 37259 217 35 28 31.5 -0.5 6448.5 -0.5
2002 1 4 37260 218 35 20 27.5 -4.5 6444 -4.5
2002 1 5 37261 219 34 10 22 -10 6434 -10
2002 1 6 37262 220 42 22 32 0 6434 0
2002 1 7 37263 221 47 22 34.5 2.5 6436.5 2.5
2002 1 8 37264 222 42 26 34 2 6438.5 2
2002 1 9 37265 223 42 25 33.5 1.5 6440 1.5
2002 1 10 37266 224 50 22 36 4 6444 4
2002 1 11 37267 225 50 19 34.5 2.5 6446.5 2.5
2002 1 12 37268 226 46 19 32.5 0.5 6447 0.5
2002 1 13 37269 227 49 14 31.5 -0.5 6446.5 -0.5
2002 1 14 37270 228 43 11 27 -5 6441.5 -5
2002 1 15 37271 229 41 14 27.5 -4.5 6437 -4.5
2002 1 16 37272 230 34 14 24 -8 6429 -8
2002 1 17 37273 231 37 5 21 -11 6418 -11
2002 1 18 37274 232 34 5 19.5 -12.5 6405.5 -12.5
2002 1 19 37275 233 34 3 18.5 -13.5 6392 -13.5
2002 1 20 37276 234 47 9 28 -4 6388 -4
2002 1 21 37277 235 50 12 31 -1 6387 -1
2002 1 22 37278 236 53 20 36.5 4.5 6391.5 4.5
2002 1 23 37279 237 40 8 24 -8 6383.5 -8
2002 1 24 37280 238 38 5 21.5 -10.5 6373 -10.5
2002 1 25 37281 239 42 5 23.5 -8.5 6364.5 -8.5
2002 1 26 37282 240 40 10 25 -7 6357.5 -7
2002 1 27 37283 241 55 15 35 3 6360.5 3
2002 1 28 37284 242 54 26 40 8 6368.5 8
2002 1 29 37285 243 41 25 33 1 6369.5 1
2002 1 30 37286 244 41 20 30.5 -1.5 6368 -1.5
2002 1 31 37287 245 37 5 21 -11 6357 -11
2002 2 1 37288 246 35 5 20 -12 6345 -12
2002 2 2 37289 247 44 9 26.5 -5.5 6339.5 -5.5
2002 2 3 37290 248 47 7 27 -5 6334.5 -5
2002 2 4 37291 249 48 8 28 -4 6330.5 -4
2002 2 5 37292 250 47 6 26.5 -5.5 6325 -5.5
2002 2 6 37293 251 50 7 28.5 -3.5 6321.5 -3.5
2002 2 7 37294 252 49 6 27.5 -4.5 6317 -4.5
2002 2 8 37295 253 50 12 31 -1 6316 -1
2002 2 9 37296 254 45 18 31.5 -0.5 6315.5 -0.5
2002 2 10 37297 255 47 9 28 -4 6311.5 -4
2002 2 11 37298 256 50 8 29 -3 6308.5 -3
2002 2 12 37299 257 58 14 36 4 6312.5 4
2002 2 13 37300 258 50 10 30 -2 6310.5 -2
2002 2 14 37301 259 55 27 41 9 6319.5 9
2002 2 15 37302 260 57 12 34.5 2.5 6322 2.5
2002 2 16 37303 261 53 17 35 3 6325 3
2002 2 17 37304 262 51 19 35 3 6328 3
2002 2 18 37305 263 51 29 40 8 6336 8
2002 2 19 37306 264 55 25 40 8 6344 8
2002 2 20 37307 265 60 22 41 9 6353 9
2002 2 21 37308 266 57 22 39.5 7.5 6360.5 7.5
2002 2 22 37309 267 60 20 40 8 6368.5 8
2002 2 23 37310 268 61 22 41.5 9.5 6378 9.5
2002 2 24 37311 269 60 32 46 14 6392 14
2002 2 25 37312 270 52 22 37 5 6397 5
2002 2 26 37313 271 42 9 25.5 -6.5 6390.5 -6.5
2002 2 27 37314 272 57 6 31.5 -0.5 6390 -0.5
2002 2 28 37315 273 63 10 36.5 4.5 6394.5 4.5
2002 3 1 37316 274 40 15 27.5 -4.5 6390 -4.5
2002 3 2 37317 275 40 9 24.5 -7.5 6382.5 -7.5
2002 3 3 37318 276 42 5 23.5 -8.5 6374 -8.5
2002 3 4 37319 277 52 7 29.5 -2.5 6371.5 -2.5
2002 3 5 37320 278 58 9 33.5 1.5 6373 1.5
2002 3 6 37321 279 67 14 40.5 8.5 6381.5 8.5
2002 3 7 37322 280 64 47 55.5 23.5 6405 23.5
2002 3 8 37323 281 53 21 37 5 6410 5
2002 3 9 37324 282 50 8 29 -3 6407 -3
2002 3 10 37325 283 58 20 39 7 6414 7
2002 3 11 37326 284 64 35 49.5 17.5 6431.5 17.5
2002 3 12 37327 285 68 30 49 17 6448.5 17
2002 3 13 37328 286 73 36 54.5 22.5 6471 22.5
2002 3 14 37329 287 47 30 38.5 6.5 6477.5 6.5
2002 3 15 37330 288 50 15 32.5 0.5 6478 0.5
2002 3 16 37331 289 48 27 37.5 5.5 6483.5 5.5
2002 3 17 37332 290 50 27 38.5 6.5 6490 6.5
2002 3 18 37333 291 53 24 38.5 6.5 6496.5 6.5
2002 3 19 37334 292 58 18 38 6 6502.5 6
2002 3 20 37335 293 69 21 45 13 6515.5 13
2002 3 21 37336 294 70 24 47 15 6530.5 15
2002 3 22 37337 295 76 32 54 22 6552.5 22
2002 3 23 37338 296 70 39 54.5 22.5 6575 22.5
2002 3 24 37339 297 63 36 49.5 17.5 6592.5 17.5
2002 3 25 37340 298 63 33 48 16 6608.5 16
2002 3 26 37341 299 68 28 48 16 6624.5 16
2002 3 27 37342 300 76 26 51 19 6643.5 19
2002 3 28 37343 301 76 29 52.5 20.5 6664 20.5
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2002 3 29 37344 302 74 38 56 24 6688 24
2002 3 30 37345 303 75 35 55 23 6711 23
2002 3 31 37346 304 80 39 59.5 27.5 6738.5 27.5
2002 4 1 37347 305 83 30 56.5 24.5 6763 24.5
2002 4 2 37348 306 83 43 63 31 6794 31
2002 4 3 37349 307 83 35 59 27 6821 27
2002 4 4 37350 308 83 40 61.5 29.5 6850.5 29.5
2002 4 5 37351 309 83 43 63 31 6881.5 31
2002 4 6 37352 310 79 52 65.5 33.5 6915 33.5
2002 4 7 37353 311 75 42 58.5 26.5 6941.5 26.5
2002 4 8 37354 312 75 35 55 23 6964.5 23
2002 4 9 37355 313 82 33 57.5 25.5 6990 25.5
2002 4 10 37356 314 80 55 67.5 35.5 7025.5 35.5
2002 4 11 37357 315 75 39 57 25 7050.5 25
2002 4 12 37358 316 67 47 57 25 7075.5 25
2002 4 13 37359 317 80 34 57 25 7100.5 25
2002 4 14 37360 318 85 45 65 33 7133.5 33
2002 4 15 37361 319 75 47 61 29 7162.5 29
2002 4 16 37362 320 68 40 54 22 7184.5 22
2002 4 17 37363 321 76 48 62 30 7214.5 30
2002 4 18 37364 322 72 38 55 23 7237.5 23
2002 4 19 37365 323 71 33 52 20 7257.5 20
2002 4 20 37366 324 55 29 42 10 7267.5 10
2002 4 21 37367 325 68 30 49 17 7284.5 17
2002 4 22 37368 326 79 30 54.5 22.5 7307 22.5
2002 4 23 37369 327 87 35 61 29 7336 29
2002 4 24 37370 328 81 49 65 33 7369 33
2002 4 25 37371 329 83 52 67.5 35.5 7404.5 35.5
2002 4 26 37372 330 80 42 61 29 7433.5 29
2002 4 27 37373 331 70 38 54 22 7455.5 22
2002 4 28 37374 332 80 35 57.5 25.5 7481 25.5
2002 4 29 37375 333 84 39 61.5 29.5 7510.5 29.5
2002 4 30 37376 334 84 47 65.5 33.5 7544 33.5
2002 5 1 37377 335 71 40 55.5 23.5 7567.5 23.5
2002 5 2 37378 336 74 32 53 21 7588.5 21
2002 5 3 37379 337 80 37 58.5 26.5 7615 26.5
2002 5 4 37380 338 81 40 60.5 28.5 7643.5 28.5
2002 5 5 37381 339 85 40 62.5 30.5 7674 30.5
2002 5 6 37382 340 90 42 66 34 7708 34
2002 5 7 37383 341 84 45 64.5 32.5 7740.5 32.5
2002 5 8 37384 342 70 44 57 25 7765.5 25
2002 5 9 37385 343 80 33 56.5 24.5 7790 24.5
2002 5 10 37386 344 85 47 66 34 7824 34
2002 5 11 37387 345 77 41 59 27 7851 27
2002 5 12 37388 346 77 50 63.5 31.5 7882.5 31.5
2002 5 13 37389 347 86 40 63 31 7913.5 31
2002 5 14 37390 348 91 50 70.5 38.5 7952 38.5
2002 5 15 37391 349 88 46 67 35 7987 35
2002 5 16 37392 350 90 61 75.5 43.5 8030.5 43.5
2002 5 17 37393 351 94 47 70.5 38.5 8069 38.5
2002 5 18 37394 352 94 48 71 39 8108 39
2002 5 19 37395 353 94 46 70 38 8146 38
2002 5 20 37396 354 90 69 79.5 47.5 8193.5 47.5
2002 5 21 37397 355 75 47 61 29 8222.5 29
2002 5 22 37398 356 74 33 53.5 21.5 8244 21.5
2002 5 23 37399 357 70 40 55 23 8267 23
2002 5 24 37400 358 76 37 56.5 24.5 8291.5 24.5
2002 5 25 37401 359 84 37 60.5 28.5 8320 28.5
2002 5 26 37402 360 92 42 67 35 8355 35
2002 5 27 37403 361 94 48 71 39 8394 39
2002 5 28 37404 362 97 48 72.5 40.5 8434.5 40.5
2002 5 29 37405 363 99 51 75 43 8477.5 43 2002
2002 5 30 37406 364 105 55 80 48 8525.5 48 Avg (n ) % values
2002 5 31 37407 365 107 55 81 49 8574.5 49 55.5 365 100.0
2002 6 1 37408 1 98 64 81 49 49 49
2002 6 2 37409 2 93 56 74.5 42.5 91.5 42.5
2002 6 3 37410 3 79 53 66 34 125.5 34
2002 6 4 37411 4 85 43 64 32 157.5 32
2002 6 5 37412 5 92 48 70 38 195.5 38
2002 6 6 37413 6 101 52 76.5 44.5 240 44.5
2002 6 7 37414 7 103 55 79 47 287 47
2002 6 8 37415 8 100 61 80.5 48.5 335.5 48.5
2002 6 9 37416 9 98 58 78 46 381.5 46
2002 6 10 37417 10 85 42 63.5 31.5 413 31.5
2002 6 11 37418 11 88 43 65.5 33.5 446.5 33.5
2002 6 12 37419 12 98 45 71.5 39.5 486 39.5
2002 6 13 37420 13 98 52 75 43 529 43
2002 6 14 37421 14 105 55 80 48 577 48
2002 6 15 37422 15 105 60 82.5 50.5 627.5 50.5
2002 6 16 37423 16 104 55 79.5 47.5 675 47.5
2002 6 17 37424 17 106 54 80 48 723 48
2002 6 18 37425 18 105 55 80 48 771 48
2002 6 19 37426 19 101 67 84 52 823 52
2002 6 20 37427 20 102 57 79.5 47.5 870.5 47.5
2002 6 21 37428 21 97 68 82.5 50.5 921 50.5
2002 6 22 37429 22 97 60 78.5 46.5 967.5 46.5
2002 6 23 37430 23 103 52 77.5 45.5 1013 45.5
2002 6 24 37431 24 104 52 78 46 1059 46
2002 6 25 37432 25 105 53 79 47 1106 47
2002 6 26 37433 26 106 55 80.5 48.5 1154.5 48.5
2002 6 27 37434 27 104 60 82 50 1204.5 50
2002 6 28 37435 28 105 55 80 48 1252.5 48
2002 6 29 37436 29 105 55 80 48 1300.5 48
2002 6 30 37437 30 105 59 82 50 1350.5 50
2002 7 1 37438 31 108 59 83.5 51.5 1402 51.5
2002 7 2 37439 32 108 65 86.5 54.5 1456.5 54.5
2002 7 3 37440 33 93 72 82.5 50.5 1507 50.5
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2002 7 4 37441 34 97 65 81 49 1556 49
2002 7 5 37442 35 104 62 83 51 1607 51
2002 7 6 37443 36 105 65 85 53 1660 53
2002 7 7 37444 37 108 65 86.5 54.5 1714.5 54.5
2002 7 8 37445 38 110 73 91.5 59.5 1774 59.5
2002 7 9 37446 39 109 73 91 59 1833 59
2002 7 10 37447 40 102 73 87.5 55.5 1888.5 55.5
2002 7 11 37448 41 108 73 90.5 58.5 1947 58.5
2002 7 12 37449 42 107 68 87.5 55.5 2002.5 55.5
2002 7 13 37450 43 110 66 88 56 2058.5 56
2002 7 14 37451 44 112 65 88.5 56.5 2115 56.5
2002 7 15 37452 45 108 77 92.5 60.5 2175.5 60.5
2002 7 16 37453 46 103 66 84.5 52.5 2228 52.5
2002 7 17 37454 47 102 64 83 51 2279 51
2002 7 18 37455 48 94 68 81 49 2328 49
2002 7 19 37456 49 97 65 81 49 2377 49
2002 7 20 37457 50 97 68 82.5 50.5 2427.5 50.5
2002 7 21 37458 51 102 58 80 48 2475.5 48
2002 7 22 37459 52 107 62 84.5 52.5 2528 52.5
2002 7 23 37460 53 100 65 82.5 50.5 2578.5 50.5
2002 7 24 37461 54 104 65 84.5 52.5 2631 52.5
2002 7 25 37462 55 97 69 83 51 2682 51
2002 7 26 37463 56 94 65 79.5 47.5 2729.5 47.5
2002 7 27 37464 57 95 63 79 47 2776.5 47
2002 7 28 37465 58 98 58 78 46 2822.5 46
2002 7 29 37466 59 102 55 78.5 46.5 2869 46.5
2002 7 30 37467 60 106 59 82.5 50.5 2919.5 50.5
2002 7 31 37468 61 107 60 83.5 51.5 2971 51.5
2002 8 1 37469 62 104 65 84.5 52.5 3023.5 52.5
2002 8 2 37470 63 92 66 79 47 3070.5 47
2002 8 3 37471 64 92 63 77.5 45.5 3116 45.5
2002 8 4 37472 65 92 59 75.5 43.5 3159.5 43.5
2002 8 5 37473 66 97 68 82.5 50.5 3210 50.5
2002 8 6 37474 67 92 70 81 49 3259 49
2002 8 7 37475 68 95 68 81.5 49.5 3308.5 49.5
2002 8 8 37476 69 98 58 78 46 3354.5 46
2002 8 9 37477 70 99 55 77 45 3399.5 45
2002 8 10 37478 71 100 55 77.5 45.5 3445 45.5
2002 8 11 37479 72 102 54 78 46 3491 46
2002 8 12 37480 73 105 55 80 48 3539 48
2002 8 13 37481 74 98 56 77 45 3584 45
2002 8 14 37482 75 102 53 77.5 45.5 3629.5 45.5
2002 8 15 37483 76 104 53 78.5 46.5 3676 46.5
2002 8 16 37484 77 108 57 82.5 50.5 3726.5 50.5
2002 8 17 37485 78 105 62 83.5 51.5 3778 51.5
2002 8 18 37486 79 105 65 85 53 3831 53
2002 8 19 37487 80 98 60 79 47 3878 47
2002 8 20 37488 81 91 60 75.5 43.5 3921.5 43.5
2002 8 21 37489 82 94 55 74.5 42.5 3964 42.5
2002 8 22 37490 83 94 55 74.5 42.5 4006.5 42.5
2002 8 23 37491 84 96 58 77 45 4051.5 45
2002 8 24 37492 85 97 51 74 42 4093.5 42
2002 8 25 37493 86 98 50 74 42 4135.5 42
2002 8 26 37494 87 102 51 76.5 44.5 4180 44.5
2002 8 27 37495 88 97 55 76 44 4224 44
2002 8 28 37496 89 95 55 75 43 4267 43
2002 8 29 37497 90 92 57 74.5 42.5 4309.5 42.5
2002 8 30 37498 91 92 53 72.5 40.5 4350 40.5
2002 8 31 37499 92 94 51 72.5 40.5 4390.5 40.5
2002 9 1 37500 93 97 62 79.5 47.5 4438 47.5
2002 9 2 37501 94 99 49 74 42 4480 42
2002 9 3 37502 95 92 62 77 45 4525 45
2002 9 4 37503 96 97 52 74.5 42.5 4567.5 42.5
2002 9 5 37504 97 97 57 77 45 4612.5 45
2002 9 6 37505 98 75 62 68.5 36.5 4649 36.5
2002 9 7 37506 99 74 62 68 36 4685 36
2002 9 8 37507 100 81 57 69 37 4722 37
2002 9 9 37508 101 80 52 66 34 4756 34
2002 9 10 37509 102 85 57 71 39 4795 39
2002 9 11 37510 103 72 60 66 34 4829 34
2002 9 12 37511 104 73 58 65.5 33.5 4862.5 33.5
2002 9 13 37512 105 82 58 70 38 4900.5 38
2002 9 14 37513 106 87 52 69.5 37.5 4938 37.5
2002 9 15 37514 107 89 48 68.5 36.5 4974.5 36.5
2002 9 16 37515 108 88 50 69 37 5011.5 37
2002 9 17 37516 109 79 50 64.5 32.5 5044 32.5
2002 9 18 37517 110 72 53 62.5 30.5 5074.5 30.5
2002 9 19 37518 111 75 42 58.5 26.5 5101 26.5
2002 9 20 37519 112 82 42 62 30 5131 30
2002 9 21 37520 113 89 45 67 35 5166 35
2002 9 22 37521 114 89 43 66 34 5200 34
2002 9 23 37522 115 89 42 65.5 33.5 5233.5 33.5
2002 9 24 37523 116 92 42 67 35 5268.5 35
2002 9 25 37524 117 82 49 65.5 33.5 5302 33.5
2002 9 26 37525 118 85 48 66.5 34.5 5336.5 34.5
2002 9 27 37526 119 87 43 65 33 5369.5 33
2002 9 28 37527 120 72 55 63.5 31.5 5401 31.5
2002 9 29 37528 121 63 42 52.5 20.5 5421.5 20.5
2002 9 30 37529 122 78 40 59 27 5448.5 27
2002 10 1 37530 123 75 48 61.5 29.5 5478 29.5
2002 10 2 37531 124 64 40 52 20 5498 20
2002 10 3 37532 125 59 40 49.5 17.5 5515.5 17.5
2002 10 4 37533 126 60 33 46.5 14.5 5530 14.5
2002 10 5 37534 127 69 39 54 22 5552 22
2002 10 6 37535 128 75 38 56.5 24.5 5576.5 24.5
2002 10 7 37536 129 77 39 58 26 5602.5 26
2002 10 8 37537 130 80 40 60 28 5630.5 28
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2002 10 9 37538 131 80 38 59 27 5657.5 27
2002 10 10 37539 132 82 38 60 28 5685.5 28
2002 10 11 37540 133 85 44 64.5 32.5 5718 32.5
2002 10 12 37541 134 70 37 53.5 21.5 5739.5 21.5
2002 10 13 37542 135 72 28 50 18 5757.5 18
2002 10 14 37543 136 69 28 48.5 16.5 5774 16.5
2002 10 15 37544 137 75 28 51.5 19.5 5793.5 19.5
2002 10 16 37545 138 75 28 51.5 19.5 5813 19.5
2002 10 17 37546 139 75 30 52.5 20.5 5833.5 20.5
2002 10 18 37547 140 75 34 54.5 22.5 5856 22.5
2002 10 19 37548 141 74 30 52 20 5876 20
2002 10 20 37549 142 72 30 51 19 5895 19
2002 10 21 37550 143 70 27 48.5 16.5 5911.5 16.5
2002 10 22 37551 144 60 39 49.5 17.5 5929 17.5
2002 10 23 37552 145 65 35 50 18 5947 18
2002 10 24 37553 146 65 35 50 18 5965 18
2002 10 25 37554 147 65 33 49 17 5982 17
2002 10 26 37555 148 64 42 53 21 6003 21
2002 10 27 37556 149 60 42 51 19 6022 19
2002 10 28 37557 150 62 33 47.5 15.5 6037.5 15.5
2002 10 29 37558 151 55 35 45 13 6050.5 13
2002 10 30 37559 152 60 30 45 13 6063.5 13
2002 10 31 37560 153 65 29 47 15 6078.5 15
2002 11 1 37561 154 60 29 44.5 12.5 6091 12.5
2002 11 2 37562 155 54 30 42 10 6101 10
2002 11 3 37563 156 44 20 32 0 6101 0
2002 11 4 37564 157 53 23 38 6 6107 6
2002 11 5 37565 158 60 20 40 8 6115 8
2002 11 6 37566 159 57 20 38.5 6.5 6121.5 6.5
2002 11 7 37567 160 50 21 35.5 3.5 6125 3.5
2002 11 8 37568 161 62 30 46 14 6139 14
2002 11 9 37569 162 62 35 48.5 16.5 6155.5 16.5
2002 11 10 37570 163 54 28 41 9 6164.5 9
2002 11 11 37571 164 55 33 44 12 6176.5 12
2002 11 12 37572 165 50 23 36.5 4.5 6181 4.5
2002 11 13 37573 166 51 27 39 7 6188 7
2002 11 14 37574 167 58 28 43 11 6199 11
2002 11 15 37575 168 54 28 41 9 6208 9
2002 11 16 37576 169 48 20 34 2 6210 2
2002 11 17 37577 170 50 23 36.5 4.5 6214.5 4.5
2002 11 18 37578 171 55 20 37.5 5.5 6220 5.5
2002 11 19 37579 172 54 20 37 5 6225 5
2002 11 20 37580 173 60 20 40 8 6233 8
2002 11 21 37581 174 60 23 41.5 9.5 6242.5 9.5
2002 11 22 37582 175 59 22 40.5 8.5 6251 8.5
2002 11 23 37583 176 58 25 41.5 9.5 6260.5 9.5
2002 11 24 37584 177 63 25 44 12 6272.5 12
2002 11 25 37585 178 50 25 37.5 5.5 6278 5.5
2002 11 26 37586 179 47 15 31 -1 6277 -1
2002 11 27 37587 180 48 12 30 -2 6275 -2
2002 11 28 37588 181 50 13 31.5 -0.5 6274.5 -0.5
2002 11 29 37589 182 50 20 35 3 6277.5 3
2002 11 30 37590 183 49 18 33.5 1.5 6279 1.5
2002 12 1 37591 184 52 29 40.5 8.5 6287.5 8.5
2002 12 2 37592 185 50 18 34 2 6289.5 2
2002 12 3 37593 186 52 24 38 6 6295.5 6
2002 12 4 37594 187 53 17 35 3 6298.5 3
2002 12 5 37595 188 54 17 35.5 3.5 6302 3.5
2002 12 6 37596 189 47 16 31.5 -0.5 6301.5 -0.5
2002 12 7 37597 190 47 18 32.5 0.5 6302 0.5
2002 12 8 37598 191 53 18 35.5 3.5 6305.5 3.5
2002 12 9 37599 192 47 14 30.5 -1.5 6304 -1.5
2002 12 10 37600 193 45 17 31 -1 6303 -1
2002 12 11 37601 194 52 15 33.5 1.5 6304.5 1.5
2002 12 12 37602 195 55 22 38.5 6.5 6311 6.5
2002 12 13 37603 196 47 17 32 0 6311 0
2002 12 14 37604 197 45 15 30 -2 6309 -2
2002 12 15 37605 198 59 25 42 10 6319 10
2002 12 16 37606 199 55 27 41 9 6328 9
2002 12 17 37607 200 52 29 40.5 8.5 6336.5 8.5
2002 12 18 37608 201 45 20 32.5 0.5 6337 0.5
2002 12 19 37609 202 45 17 31 -1 6336 -1
2002 12 20 37610 203 36 17 26.5 -5.5 6330.5 -5.5
2002 12 21 37611 204 35 15 25 -7 6323.5 -7
2002 12 22 37612 205 37 22 29.5 -2.5 6321 -2.5
2002 12 23 37613 206 37 16 26.5 -5.5 6315.5 -5.5
2002 12 24 37614 207 39 22 30.5 -1.5 6314 -1.5
2002 12 25 37615 208 42 14 28 -4 6310 -4
2002 12 26 37616 209 40 8 24 -8 6302 -8
2002 12 27 37617 210 41 11 26 -6 6296 -6
2002 12 28 37618 211 42 10 26 -6 6290 -6
2002 12 29 37619 212 41 14 27.5 -4.5 6285.5 -4.5
2002 12 30 37620 213 47 12 29.5 -2.5 6283 -2.5
2002 12 31 37621 214 43 19 31 -1 6282 -1
2003 1 1 37622 215 50 14 32 0 6282 0
2003 1 2 37623 216 45 12 28.5 -3.5 6278.5 -3.5
2003 1 3 37624 217 49 16 32.5 0.5 6279 0.5
2003 1 4 37625 218 49 15 32 0 6279 0
2003 1 5 37626 219 44 15 29.5 -2.5 6276.5 -2.5
2003 1 6 37627 220 55 27 41 9 6285.5 9
2003 1 7 37628 221 55 17 36 4 6289.5 4
2003 1 8 37629 222 51 13 32 0 6289.5 0
2003 1 9 37630 223 47 18 32.5 0.5 6290 0.5
2003 1 10 37631 224 51 28 39.5 7.5 6297.5 7.5
2003 1 11 37632 225 50 30 40 8 6305.5 8
2003 1 12 37633 226 42 23 32.5 0.5 6306 0.5
2003 1 13 37634 227 45 27 36 4 6310 4
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2003 1 14 37635 228 40 16 28 -4 6306 -4
2003 1 15 37636 229 55 27 41 9 6315 9
2003 1 16 37637 230 50 18 34 2 6317 2
2003 1 17 37638 231 52 18 35 3 6320 3
2003 1 18 37639 232 51 16 33.5 1.5 6321.5 1.5
2003 1 19 37640 233 50 15 32.5 0.5 6322 0.5
2003 1 20 37641 234 52 16 34 2 6324 2
2003 1 21 37642 235 53 16 34.5 2.5 6326.5 2.5
2003 1 22 37643 236 58 16 37 5 6331.5 5
2003 1 23 37644 237 58 22 40 8 6339.5 8
2003 1 24 37645 238 59 23 41 9 6348.5 9
2003 1 25 37646 239 60 26 43 11 6359.5 11
2003 1 26 37647 240 58 19 38.5 6.5 6366 6.5
2003 1 27 37648 241 55 25 40 8 6374 8
2003 1 28 37649 242 62 24 43 11 6385 11
2003 1 29 37650 243 57 21 39 7 6392 7
2003 1 30 37651 244 59 22 40.5 8.5 6400.5 8.5
2003 1 31 37652 245 64 23 43.5 11.5 6412 11.5
2003 2 1 37653 246 57 27 42 10 6422 10
2003 2 2 37654 247 58 35 46.5 14.5 6436.5 14.5
2003 2 3 37655 248 52 28 40 8 6444.5 8
2003 2 4 37656 249 49 16 32.5 0.5 6445 0.5
2003 2 5 37657 250 44 21 32.5 0.5 6445.5 0.5
2003 2 6 37658 251 42 16 29 -3 6442.5 -3
2003 2 7 37659 252 37 9 23 -9 6433.5 -9
2003 2 8 37660 253 43 5 24 -8 6425.5 -8
2003 2 9 37661 254 47 9 28 -4 6421.5 -4
2003 2 10 37662 255 52 10 31 -1 6420.5 -1
2003 2 11 37663 256 47 15 31 -1 6419.5 -1
2003 2 12 37664 257 47 19 33 1 6420.5 1
2003 2 13 37665 258 42 34 38 6 6426.5 6
2003 2 14 37666 259 49 35 42 10 6436.5 10
2003 2 15 37667 260 60 32 46 14 6450.5 14
2003 2 16 37668 261 63 30 46.5 14.5 6465 14.5
2003 2 17 37669 262 53 35 44 12 6477 12
2003 2 18 37670 263 57 35 46 14 6491 14
2003 2 19 37671 264 54 20 37 5 6496 5
2003 2 20 37672 265 57 26 41.5 9.5 6505.5 9.5
2003 2 21 37673 266 61 28 44.5 12.5 6518 12.5
2003 2 22 37674 267 57 20 38.5 6.5 6524.5 6.5
2003 2 23 37675 268 57 17 37 5 6529.5 5
2003 2 24 37676 269 55 25 40 8 6537.5 8
2003 2 25 37677 270 58 34 46 14 6551.5 14
2003 2 26 37678 271 42 33 37.5 5.5 6557 5.5
2003 2 27 37679 272 41 23 32 0 6557 0
2003 2 28 37680 273 50 23 36.5 4.5 6561.5 4.5
2003 3 1 37681 274 49 27 38 6 6567.5 6
2003 3 2 37682 275 52 27 39.5 7.5 6575 7.5
2003 3 3 37683 276 55 25 40 8 6583 8
2003 3 4 37684 277 47 35 41 9 6592 9
2003 3 5 37685 278 52 29 40.5 8.5 6600.5 8.5
2003 3 6 37686 279 63 26 44.5 12.5 6613 12.5
2003 3 7 37687 280 66 29 47.5 15.5 6628.5 15.5
2003 3 8 37688 281 70 28 49 17 6645.5 17
2003 3 9 37689 282 72 27 49.5 17.5 6663 17.5
2003 3 10 37690 283 71 32 51.5 19.5 6682.5 19.5
2003 3 11 37691 284 73 30 51.5 19.5 6702 19.5
2003 3 12 37692 285 75 37 56 24 6726 24
2003 3 13 37693 286 77 32 54.5 22.5 6748.5 22.5
2003 3 14 37694 287 70 44 57 25 6773.5 25
2003 3 15 37695 288 60 32 46 14 6787.5 14
2003 3 16 37696 289 60 45 52.5 20.5 6808 20.5
2003 3 17 37697 290 48 42 45 13 6821 13
2003 3 18 37698 291 50 42 46 14 6835 14
2003 3 19 37699 292 54 40 47 15 6850 15
2003 3 20 37700 293 60 30 45 13 6863 13
2003 3 21 37701 294 65 33 49 17 6880 17
2003 3 22 37702 295 69 30 49.5 17.5 6897.5 17.5
2003 3 23 37703 296 77 35 56 24 6921.5 24
2003 3 24 37704 297 69 46 57.5 25.5 6947 25.5
2003 3 25 37705 298 67 32 49.5 17.5 6964.5 17.5
2003 3 26 37706 299 75 35 55 23 6987.5 23
2003 3 27 37707 300 52 35 43.5 11.5 6999 11.5
2003 3 28 37708 301 50 31 40.5 8.5 7007.5 8.5
2003 3 29 37709 302 60 21 40.5 8.5 7016 8.5
2003 3 30 37710 303 71 26 48.5 16.5 7032.5 16.5
2003 3 31 37711 304 77 30 53.5 21.5 7054 21.5
2003 4 1 37712 305 79 40 59.5 27.5 7081.5 27.5
2003 4 2 37713 306 72 52 62 30 7111.5 30
2003 4 3 37714 307 57 38 47.5 15.5 7127 15.5
2003 4 4 37715 308 57 22 39.5 7.5 7134.5 7.5
2003 4 5 37716 309 54 35 44.5 12.5 7147 12.5
2003 4 6 37717 310 55 33 44 12 7159 12
2003 4 7 37718 311 62 25 43.5 11.5 7170.5 11.5
2003 4 8 37719 312 67 31 49 17 7187.5 17
2003 4 9 37720 313 74 25 49.5 17.5 7205 17.5
2003 4 10 37721 314 80 38 59 27 7232 27
2003 4 11 37722 315 83 34 58.5 26.5 7258.5 26.5
2003 4 12 37723 316 80 42 61 29 7287.5 29
2003 4 13 37724 317 79 51 65 33 7320.5 33
2003 4 14 37725 318 78 49 63.5 31.5 7352 31.5
2003 4 15 37726 319 65 47 56 24 7376 24
2003 4 16 37727 320 69 28 48.5 16.5 7392.5 16.5
2003 4 17 37728 321 71 37 54 22 7414.5 22
2003 4 18 37729 322 65 38 51.5 19.5 7434 19.5
2003 4 19 37730 323 67 33 50 18 7452 18
2003 4 20 37731 324 71 33 52 20 7472 20
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2003 4 21 37732 325 76 43 59.5 27.5 7499.5 27.5
2003 4 22 37733 326 70 44 57 25 7524.5 25
2003 4 23 37734 327 69 30 49.5 17.5 7542 17.5
2003 4 24 37735 328 76 40 58 26 7568 26
2003 4 25 37736 329 80 50 65 33 7601 33
2003 4 26 37737 330 82 48 65 33 7634 33
2003 4 27 37738 331 82 40 61 29 7663 29
2003 4 28 37739 332 80 57 68.5 36.5 7699.5 36.5
2003 4 29 37740 333 77 48 62.5 30.5 7730 30.5
2003 4 30 37741 334 70 39 54.5 22.5 7752.5 22.5
2003 5 1 37742 335 71 40 55.5 23.5 7776 23.5
2003 5 2 37743 336 80 42 61 29 7805 29
2003 5 3 37744 337 77 42 59.5 27.5 7832.5 27.5
2003 5 4 37745 338 72 48 60 28 7860.5 28
2003 5 5 37746 339 66 45 55.5 23.5 7884 23.5
2003 5 6 37747 340 69 46 57.5 25.5 7909.5 25.5
2003 5 7 37748 341 75 48 61.5 29.5 7939 29.5
2003 5 8 37749 342 71 48 59.5 27.5 7966.5 27.5
2003 5 9 37750 343 61 43 52 20 7986.5 20
2003 5 10 37751 344 72 32 52 20 8006.5 20
2003 5 11 37752 345 80 34 57 25 8031.5 25
2003 5 12 37753 346 85 37 61 29 8060.5 29
2003 5 13 37754 347 85 48 66.5 34.5 8095 34.5
2003 5 14 37755 348 85 50 67.5 35.5 8130.5 35.5
2003 5 15 37756 349 73 53 63 31 8161.5 31
2003 5 16 37757 350 90 48 69 37 8198.5 37
2003 5 17 37758 351 89 55 72 40 8238.5 40
2003 5 18 37759 352 82 60 71 39 8277.5 39
2003 5 19 37760 353 80 45 62.5 30.5 8308 30.5
2003 5 20 37761 354 86 44 65 33 8341 33
2003 5 21 37762 355 91 45 68 36 8377 36
2003 5 22 37763 356 98 50 74 42 8419 42
2003 5 23 37764 357 98 52 75 43 8462 43
2003 5 24 37765 358 92 55 73.5 41.5 8503.5 41.5
2003 5 25 37766 359 97 54 75.5 43.5 8547 43.5
2003 5 26 37767 360 98 62 80 48 8595 48
2003 5 27 37768 361 100 60 80 48 8643 48
2003 5 28 37769 362 102 58 80 48 8691 48
2003 5 29 37770 363 105 62 83.5 51.5 8742.5 51.5 2003
2003 5 30 37771 364 99 60 79.5 47.5 8790 47.5 Avg (n ) % values
2003 5 31 37772 365 100 63 81.5 49.5 8839.5 49.5 56.2 365 100.0
2003 6 1 37773 1 96 62 79 47 47 47
2003 6 2 37774 2 99 52 75.5 43.5 90.5 43.5
2003 6 3 37775 3 98 53 75.5 43.5 134 43.5
2003 6 4 37776 4 92 53 72.5 40.5 174.5 40.5
2003 6 5 37777 5 88 52 70 38 212.5 38
2003 6 6 37778 6 92 50 71 39 251.5 39
2003 6 7 37779 7 93 54 73.5 41.5 293 41.5
2003 6 8 37780 8 93 52 72.5 40.5 333.5 40.5
2003 6 9 37781 9 94 62 78 46 379.5 46
2003 6 10 37782 10 95 54 74.5 42.5 422 42.5
2003 6 11 37783 11 95 55 75 43 465 43
2003 6 12 37784 12 92 64 78 46 511 46
2003 6 13 37785 13 93 55 74 42 553 42
2003 6 14 37786 14 97 56 76.5 44.5 597.5 44.5
2003 6 15 37787 15 103 53 78 46 643.5 46
2003 6 16 37788 16 101 58 79.5 47.5 691 47.5
2003 6 17 37789 17 101 60 80.5 48.5 739.5 48.5
2003 6 18 37790 18 97 57 77 45 784.5 45
2003 6 19 37791 19 97 61 79 47 831.5 47
2003 6 20 37792 20 91 55 73 41 872.5 41
2003 6 21 37793 21 93 56 74.5 42.5 915 42.5
2003 6 22 37794 22 94 63 78.5 46.5 961.5 46.5
2003 6 23 37795 23 92 60 76 44 1005.5 44
2003 6 24 37796 24 80 53 66.5 34.5 1040 34.5
2003 6 25 37797 25 84 45 64.5 32.5 1072.5 32.5
2003 6 26 37798 26 89 50 69.5 37.5 1110 37.5
2003 6 27 37799 27 95 50 72.5 40.5 1150.5 40.5
2003 6 28 37800 28 100 55 77.5 45.5 1196 45.5
2003 6 29 37801 29 100 55 77.5 45.5 1241.5 45.5
2003 6 30 37802 30 104 58 81 49 1290.5 49
2003 7 1 37803 31 101 56 78.5 46.5 1337 46.5
2003 7 2 37804 32 102 55 78.5 46.5 1383.5 46.5
2003 7 3 37805 33 104 60 82 50 1433.5 50
2003 7 4 37806 34 105 61 83 51 1484.5 51
2003 7 5 37807 35 107 60 83.5 51.5 1536 51.5
2003 7 6 37808 36 105 63 84 52 1588 52
2003 7 7 37809 37 105 67 86 54 1642 54
2003 7 8 37810 38 109 60 84.5 52.5 1694.5 52.5
2003 7 9 37811 39 105 60 82.5 50.5 1745 50.5
2003 7 10 37812 40 105 55 80 48 1793 48
2003 7 11 37813 41 114 53 83.5 51.5 1844.5 51.5
2003 7 12 37814 42 111 60 85.5 53.5 1898 53.5
2003 7 13 37815 43 110 65 87.5 55.5 1953.5 55.5
2003 7 14 37816 44 110 65 87.5 55.5 2009 55.5
2003 7 15 37817 45 109 75 92 60 2069 60
2003 7 16 37818 46 109 79 94 62 2131 62
2003 7 17 37819 47 110 75 92.5 60.5 2191.5 60.5
2003 7 18 37820 48 107 74 90.5 58.5 2250 58.5
2003 7 19 37821 49 104 71 87.5 55.5 2305.5 55.5
2003 7 20 37822 50 104 74 89 57 2362.5 57
2003 7 21 37823 51 109 65 87 55 2417.5 55
2003 7 22 37824 52 110 71 90.5 58.5 2476 58.5
2003 7 23 37825 53 108 73 90.5 58.5 2534.5 58.5
2003 7 24 37826 54 106 67 86.5 54.5 2589 54.5
2003 7 25 37827 55 106 73 89.5 57.5 2646.5 57.5
2003 7 26 37828 56 105 67 86 54 2700.5 54
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2003 7 27 37829 57 104 78 91 59 2759.5 59
2003 7 28 37830 58 103 70 86.5 54.5 2814 54.5
2003 7 29 37831 59 102 68 85 53 2867 53
2003 7 30 37832 60 102 68 85 53 2920 53
2003 7 31 37833 61 100 72 86 54 2974 54
2003 8 1 37834 62 100 68 84 52 3026 52
2003 8 2 37835 63 100 68 84 52 3078 52
2003 8 3 37836 64 92 68 80 48 3126 48
2003 8 4 37837 65 101 62 81.5 49.5 3175.5 49.5
2003 8 5 37838 66 103 60 81.5 49.5 3225 49.5
2003 8 6 37839 67 105 59 82 50 3275 50
2003 8 7 37840 68 96 73 84.5 52.5 3327.5 52.5
2003 8 8 37841 69 100 60 80 48 3375.5 48
2003 8 9 37842 70 100 62 81 49 3424.5 49
2003 8 10 37843 71 105 63 84 52 3476.5 52
2003 8 11 37844 72 105 69 87 55 3531.5 55
2003 8 12 37845 73 101 75 88 56 3587.5 56
2003 8 13 37846 74 103 65 84 52 3639.5 52
2003 8 14 37847 75 103 68 85.5 53.5 3693 53.5
2003 8 15 37848 76 92 65 78.5 46.5 3739.5 46.5
2003 8 16 37849 77 88 64 76 44 3783.5 44
2003 8 17 37850 78 97 56 76.5 44.5 3828 44.5
2003 8 18 37851 79 99 56 77.5 45.5 3873.5 45.5
2003 8 19 37852 80 102 55 78.5 46.5 3920 46.5
2003 8 20 37853 81 100 63 81.5 49.5 3969.5 49.5
2003 8 21 37854 82 100 68 84 52 4021.5 52
2003 8 22 37855 83 99 68 83.5 51.5 4073 51.5
2003 8 23 37856 84 90 60 75 43 4116 43
2003 8 24 37857 85 92 63 77.5 45.5 4161.5 45.5
2003 8 25 37858 86 97 63 80 48 4209.5 48
2003 8 26 37859 87 99 61 80 48 4257.5 48
2003 8 27 37860 88 92 70 81 49 4306.5 49
2003 8 28 37861 89 96 60 78 46 4352.5 46
2003 8 29 37862 90 98 62 80 48 4400.5 48
2003 8 30 37863 91 90 60 75 43 4443.5 43
2003 8 31 37864 92 92 50 71 39 4482.5 39
2003 9 1 37865 93 97 53 75 43 4525.5 43
2003 9 2 37866 94 92 60 76 44 4569.5 44
2003 9 3 37867 95 97 63 80 48 4617.5 48
2003 9 4 37868 96 99 60 79.5 47.5 4665 47.5
2003 9 5 37869 97 99 63 81 49 4714 49
2003 9 6 37870 98 82 53 67.5 35.5 4749.5 35.5
2003 9 7 37871 99 88 57 72.5 40.5 4790 40.5
2003 9 8 37872 100 88 56 72 40 4830 40
2003 9 9 37873 101 80 60 70 38 4868 38
2003 9 10 37874 102 72 53 62.5 30.5 4898.5 30.5
2003 9 11 37875 103 78 43 60.5 28.5 4927 28.5
2003 9 12 37876 104 89 45 67 35 4962 35
2003 9 13 37877 105 77 52 64.5 32.5 4994.5 32.5
2003 9 14 37878 106 81 39 60 28 5022.5 28
2003 9 15 37879 107 90 39 64.5 32.5 5055 32.5
2003 9 16 37880 108 92 52 72 40 5095 40
2003 9 17 37881 109 80 54 67 35 5130 35
2003 9 18 37882 110 72 35 53.5 21.5 5151.5 21.5
2003 9 19 37883 111 80 34 57 25 5176.5 25
2003 9 20 37884 112 88 38 63 31 5207.5 31
2003 9 21 37885 113 88 43 65.5 33.5 5241 33.5
2003 9 22 37886 114 90 39 64.5 32.5 5273.5 32.5
2003 9 23 37887 115 95 40 67.5 35.5 5309 35.5
2003 9 24 37888 116 92 40 66 34 5343 34
2003 9 25 37889 117 93 40 66.5 34.5 5377.5 34.5
2003 9 26 37890 118 95 43 69 37 5414.5 37
2003 9 27 37891 119 94 43 68.5 36.5 5451 36.5
2003 9 28 37892 120 95 45 70 38 5489 38
2003 9 29 37893 121 96 45 70.5 38.5 5527.5 38.5
2003 9 30 37894 122 95 53 74 42 5569.5 42
2003 10 1 37895 123 92 50 71 39 5608.5 39
2003 10 2 37896 124 72 55 63.5 31.5 5640 31.5
2003 10 3 37897 125 67 53 60 28 5668 28
2003 10 4 37898 126 73 53 63 31 5699 31
2003 10 5 37899 127 78 48 63 31 5730 31
2003 10 6 37900 128 80 46 63 31 5761 31
2003 10 7 37901 129 84 48 66 34 5795 34
2003 10 8 37902 130 86 48 67 35 5830 35
2003 10 9 37903 131 86 48 67 35 5865 35
2003 10 10 37904 132 84 50 67 35 5900 35
2003 10 11 37905 133 70 34 52 20 5920 20
2003 10 12 37906 134 77 33 55 23 5943 23
2003 10 13 37907 135 72 40 56 24 5967 24
2003 10 14 37908 136 75 30 52.5 20.5 5987.5 20.5
2003 10 15 37909 137 83 32 57.5 25.5 6013 25.5
2003 10 16 37910 138 85 37 61 29 6042 29
2003 10 17 37911 139 85 36 60.5 28.5 6070.5 28.5
2003 10 18 37912 140 84 35 59.5 27.5 6098 27.5
2003 10 19 37913 141 82 35 58.5 26.5 6124.5 26.5
2003 10 20 37914 142 87 37 62 30 6154.5 30
2003 10 21 37915 143 87 37 62 30 6184.5 30
2003 10 22 37916 144 83 37 60 28 6212.5 28
2003 10 23 37917 145 83 36 59.5 27.5 6240 27.5
2003 10 24 37918 146 77 37 57 25 6265 25
2003 10 25 37919 147 64 35 49.5 17.5 6282.5 17.5
2003 10 26 37920 148 67 25 46 14 6296.5 14
2003 10 27 37921 149 69 30 49.5 17.5 6314 17.5
2003 10 28 37922 150 78 43 60.5 28.5 6342.5 28.5
2003 10 29 37923 151 85 37 61 29 6371.5 29
2003 10 30 37924 152 72 50 61 29 6400.5 29
2003 10 31 37925 153 70 37 53.5 21.5 6422 21.5
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2003 11 1 37926 154 66 44 55 23 6445 23
2003 11 2 37927 155 61 40 50.5 18.5 6463.5 18.5
2003 11 3 37928 156 56 37 46.5 14.5 6478 14.5
2003 11 4 37929 157 56 20 38 6 6484 6
2003 11 5 37930 158 57 25 41 9 6493 9
2003 11 6 37931 159 50 23 36.5 4.5 6497.5 4.5
2003 11 7 37932 160 57 35 46 14 6511.5 14
2003 11 8 37933 161 60 25 42.5 10.5 6522 10.5
2003 11 9 37934 162 61 40 50.5 18.5 6540.5 18.5
2003 11 10 37935 163 57 36 46.5 14.5 6555 14.5
2003 11 11 37936 164 61 29 45 13 6568 13
2003 11 12 37937 165 53 32 42.5 10.5 6578.5 10.5
2003 11 13 37938 166 55 38 46.5 14.5 6593 14.5
2003 11 14 37939 167 55 38 46.5 14.5 6607.5 14.5
2003 11 15 37940 168 57 38 47.5 15.5 6623 15.5
2003 11 16 37941 169 52 35 43.5 11.5 6634.5 11.5
2003 11 17 37942 170 52 32 42 10 6644.5 10
2003 11 18 37943 171 57 25 41 9 6653.5 9
2003 11 19 37944 172 51 25 38 6 6659.5 6
2003 11 20 37945 173 53 23 38 6 6665.5 6
2003 11 21 37946 174 65 28 46.5 14.5 6680 14.5
2003 11 22 37947 175 47 25 36 4 6684 4
2003 11 23 37948 176 38 12 25 -7 6677 -7
2003 11 24 37949 177 35 10 22.5 -9.5 6667.5 -9.5
2003 11 25 37950 178 42 19 30.5 -1.5 6666 -1.5
2003 11 26 37951 179 48 13 30.5 -1.5 6664.5 -1.5
2003 11 27 37952 180 45 14 29.5 -2.5 6662 -2.5
2003 11 28 37953 181 41 13 27 -5 6657 -5
2003 11 29 37954 182 45 15 30 -2 6655 -2
2003 11 30 37955 183 45 20 32.5 0.5 6655.5 0.5
2003 12 1 37956 184 49 18 33.5 1.5 6657 1.5
2003 12 2 37957 185 60 18 39 7 6664 7
2003 12 3 37958 186 50 16 33 1 6665 1
2003 12 4 37959 187 52 16 34 2 6667 2
2003 12 5 37960 188 47 22 34.5 2.5 6669.5 2.5
2003 12 6 37961 189 45 25 35 3 6672.5 3
2003 12 7 37962 190 54 26 40 8 6680.5 8
2003 12 8 37963 191 45 34 39.5 7.5 6688 7.5
2003 12 9 37964 192 43 20 31.5 -0.5 6687.5 -0.5
2003 12 10 37965 193 40 18 29 -3 6684.5 -3
2003 12 11 37966 194 42 25 33.5 1.5 6686 1.5
2003 12 12 37967 195 45 18 31.5 -0.5 6685.5 -0.5
2003 12 13 37968 196 45 20 32.5 0.5 6686 0.5
2003 12 14 37969 197 52 25 38.5 6.5 6692.5 6.5
2003 12 15 37970 198 40 16 28 -4 6688.5 -4
2003 12 16 37971 199 40 11 25.5 -6.5 6682 -6.5
2003 12 17 37972 200 40 12 26 -6 6676 -6
2003 12 18 37973 201 44 13 28.5 -3.5 6672.5 -3.5
2003 12 19 37974 202 45 15 30 -2 6670.5 -2
2003 12 20 37975 203 42 21 31.5 -0.5 6670 -0.5
2003 12 21 37976 204 50 21 35.5 3.5 6673.5 3.5
2003 12 22 37977 205 52 26 39 7 6680.5 7
2003 12 23 37978 206 47 15 31 -1 6679.5 -1
2003 12 24 37979 207 45 25 35 3 6682.5 3
2003 12 25 37980 208 50 25 37.5 5.5 6688 5.5
2003 12 26 37981 209 48 30 39 7 6695 7
2003 12 27 37982 210 33 13 23 -9 6686 -9
2003 12 28 37983 211 38 8 23 -9 6677 -9
2003 12 29 37984 212 32 12 22 -10 6667 -10
2003 12 30 37985 213 35 18 26.5 -5.5 6661.5 -5.5
2003 12 31 37986 214 40 20 30 -2 6659.5 -2
2004 1 1 37987 215 50 18 34 2 6661.5 2
2004 1 2 37988 216 48 36 42 10 6671.5 10
2004 1 3 37989 217 42 18 30 -2 6669.5 -2
2004 1 4 37990 218 36 1 18.5 -13.5 6656 -13.5
2004 1 5 37991 219 33 6 19.5 -12.5 6643.5 -12.5
2004 1 6 37992 220 27 8 17.5 -14.5 6629 -14.5
2004 1 7 37993 221 32 17 24.5 -7.5 6621.5 -7.5
2004 1 8 37994 222 36 8 22 -10 6611.5 -10
2004 1 9 37995 223 36 9 22.5 -9.5 6602 -9.5
2004 1 10 37996 224 35 8 21.5 -10.5 6591.5 -10.5
2004 1 11 37997 225 38 8 23 -9 6582.5 -9
2004 1 12 37998 226 39 9 24 -8 6574.5 -8
2004 1 13 37999 227 40 8 24 -8 6566.5 -8
2004 1 14 38000 228 39 8 23.5 -8.5 6558 -8.5
2004 1 15 38001 229 35 15 25 -7 6551 -7
2004 1 16 38002 230 37 10 23.5 -8.5 6542.5 -8.5
2004 1 17 38003 231 50 8 29 -3 6539.5 -3
2004 1 18 38004 232 44 10 27 -5 6534.5 -5
2004 1 19 38005 233 40 15 27.5 -4.5 6530 -4.5
2004 1 20 38006 234 45 18 31.5 -0.5 6529.5 -0.5
2004 1 21 38007 235 44 13 28.5 -3.5 6526 -3.5
2004 1 22 38008 236 43 12 27.5 -4.5 6521.5 -4.5
2004 1 23 38009 237 43 10 26.5 -5.5 6516 -5.5
2004 1 24 38010 238 44 8 26 -6 6510 -6
2004 1 25 38011 239 40 12 26 -6 6504 -6
2004 1 26 38012 240 39 5 22 -10 6494 -10
2004 1 27 38013 241 40 8 24 -8 6486 -8
2004 1 28 38014 242 45 18 31.5 -0.5 6485.5 -0.5
2004 1 29 38015 243 53 12 32.5 0.5 6486 0.5
2004 1 30 38016 244 47 25 36 4 6490 4
2004 1 31 38017 245 42 26 34 2 6492 2
2004 2 1 38018 246 43 8 25.5 -6.5 6485.5 -6.5
2004 2 2 38019 247 37 7 22 -10 6475.5 -10
2004 2 3 38020 248 32 26 29 -3 6472.5 -3
2004 2 4 38021 249 42 18 30 -2 6470.5 -2
2004 2 5 38022 250 45 20 32.5 0.5 6471 0.5
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2004 2 6 38023 251 47 18 32.5 0.5 6471.5 0.5
2004 2 7 38024 252 35 14 24.5 -7.5 6464 -7.5
2004 2 8 38025 253 45 20 32.5 0.5 6464.5 0.5
2004 2 9 38026 254 45 9 27 -5 6459.5 -5
2004 2 10 38027 255 44 9 26.5 -5.5 6454 -5.5
2004 2 11 38028 256 44 14 29 -3 6451 -3
2004 2 12 38029 257 35 8 21.5 -10.5 6440.5 -10.5
2004 2 13 38030 258 38 5 21.5 -10.5 6430 -10.5
2004 2 14 38031 259 42 8 25 -7 6423 -7
2004 2 15 38032 260 50 9 29.5 -2.5 6420.5 -2.5
2004 2 16 38033 261 53 13 33 1 6421.5 1
2004 2 17 38034 262 53 22 37.5 5.5 6427 5.5
2004 2 18 38035 263 57 25 41 9 6436 9
2004 2 19 38036 264 57 27 42 10 6446 10
2004 2 20 38037 265 55 20 37.5 5.5 6451.5 5.5
2004 2 21 38038 266 52 36 44 12 6463.5 12
2004 2 22 38039 267 54 32 43 11 6474.5 11
2004 2 23 38040 268 60 32 46 14 6488.5 14
2004 2 24 38041 269 52 38 45 13 6501.5 13
2004 2 25 38042 270 58 26 42 10 6511.5 10
2004 2 26 38043 271 54 33 43.5 11.5 6523 11.5
2004 2 27 38044 272 44 35 39.5 7.5 6530.5 7.5
2004 2 28 38045 273 48 32 40 8 6538.5 8
2004 2 29 38046 274 52 30 41 9 6547.5 9
2004 3 1 38047 275 49 21 35 3 6550.5 3
2004 3 2 38048 276 51 30 40.5 8.5 6559 8.5
2004 3 3 38049 277 55 22 38.5 6.5 6565.5 6.5
2004 3 4 38050 278 52 22 37 5 6570.5 5
2004 3 5 38051 279 55 26 40.5 8.5 6579 8.5
2004 3 6 38052 280 67 28 47.5 15.5 6594.5 15.5
2004 3 7 38053 281 63 26 44.5 12.5 6607 12.5
2004 3 8 38054 282 71 27 49 17 6624 17
2004 3 9 38055 283 74 30 52 20 6644 20
2004 3 10 38056 284 70 32 51 19 6663 19
2004 3 11 38057 285 70 31 50.5 18.5 6681.5 18.5
2004 3 12 38058 286 71 28 49.5 17.5 6699 17.5
2004 3 13 38059 287 75 32 53.5 21.5 6720.5 21.5
2004 3 14 38060 288 75 30 52.5 20.5 6741 20.5
2004 3 15 38061 289 70 40 55 23 6764 23
2004 3 16 38062 290 72 40 56 24 6788 24
2004 3 17 38063 291 74 35 54.5 22.5 6810.5 22.5
2004 3 18 38064 292 78 30 54 22 6832.5 22
2004 3 19 38065 293 86 33 59.5 27.5 6860 27.5
2004 3 20 38066 294 85 41 63 31 6891 31
2004 3 21 38067 295 85 35 60 28 6919 28
2004 3 22 38068 296 88 40 64 32 6951 32
2004 3 23 38069 297 81 50 65.5 33.5 6984.5 33.5
2004 3 24 38070 298 80 40 60 28 7012.5 28
2004 3 25 38071 299 80 38 59 27 7039.5 27
2004 3 26 38072 300 70 35 52.5 20.5 7060 20.5
2004 3 27 38073 301 60 38 49 17 7077 17
2004 3 28 38074 302 67 32 49.5 17.5 7094.5 17.5
2004 3 29 38075 303 70 30 50 18 7112.5 18
2004 3 30 38076 304 77 25 51 19 7131.5 19
2004 3 31 38077 305 82 31 56.5 24.5 7156 24.5
2004 4 1 38078 306 74 42 58 26 7182 26
2004 4 2 38079 307 72 48 60 28 7210 28
2004 4 3 38080 308 65 44 54.5 22.5 7232.5 22.5
2004 4 4 38081 309 66 40 53 21 7253.5 21
2004 4 5 38082 310 65 39 52 20 7273.5 20
2004 4 6 38083 311 73 42 57.5 25.5 7299 25.5
2004 4 7 38084 312 63 48 55.5 23.5 7322.5 23.5
2004 4 8 38085 313 71 40 55.5 23.5 7346 23.5
2004 4 9 38086 314 68 43 55.5 23.5 7369.5 23.5
2004 4 10 38087 315 58 38 48 16 7385.5 16
2004 4 11 38088 316 65 34 49.5 17.5 7403 17.5
2004 4 12 38089 317 75 39 57 25 7428 25
2004 4 13 38090 318 80 35 57.5 25.5 7453.5 25.5
2004 4 14 38091 319 77 45 61 29 7482.5 29
2004 4 15 38092 320 80 39 59.5 27.5 7510 27.5
2004 4 16 38093 321 77 50 63.5 31.5 7541.5 31.5
2004 4 17 38094 322 77 50 63.5 31.5 7573 31.5
2004 4 18 38095 323 67 45 56 24 7597 24
2004 4 19 38096 324 70 38 54 22 7619 22
2004 4 20 38097 325 70 38 54 22 7641 22
2004 4 21 38098 326 66 35 50.5 18.5 7659.5 18.5
2004 4 22 38099 327 59 41 50 18 7677.5 18
2004 4 23 38100 328 63 42 52.5 20.5 7698 20.5
2004 4 24 38101 329 72 33 52.5 20.5 7718.5 20.5
2004 4 25 38102 330 73 37 55 23 7741.5 23
2004 4 26 38103 331 79 36 57.5 25.5 7767 25.5
2004 4 27 38104 332 87 36 61.5 29.5 7796.5 29.5
2004 4 28 38105 333 85 44 64.5 32.5 7829 32.5
2004 4 29 38106 334 50 42 46 14 7843 14
2004 4 30 38107 335 60 35 47.5 15.5 7858.5 15.5
2004 5 1 38108 336 72 42 57 25 7883.5 25
2004 5 2 38109 337 82 40 61 29 7912.5 29
2004 5 3 38110 338 87 44 65.5 33.5 7946 33.5
2004 5 4 38111 339 97 46 71.5 39.5 7985.5 39.5
2004 5 5 38112 340 91 52 71.5 39.5 8025 39.5
2004 5 6 38113 341 89 53 71 39 8064 39
2004 5 7 38114 342 89 55 72 40 8104 40
2004 5 8 38115 343 90 52 71 39 8143 39
2004 5 9 38116 344 90 60 75 43 8186 43
2004 5 10 38117 345 91 48 69.5 37.5 8223.5 37.5
2004 5 11 38118 346 76 53 64.5 32.5 8256 32.5
2004 5 12 38119 347 67 50 58.5 26.5 8282.5 26.5


339 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


2004 5 13 38120 348 71 40 55.5 23.5 8306 23.5
2004 5 14 38121 349 82 40 61 29 8335 29
2004 5 15 38122 350 87 50 68.5 36.5 8371.5 36.5
2004 5 16 38123 351 90 56 73 41 8412.5 41
2004 5 17 38124 352 83 65 74 42 8454.5 42
2004 5 18 38125 353 90 59 74.5 42.5 8497 42.5
2004 5 19 38126 354 85 66 75.5 43.5 8540.5 43.5
2004 5 20 38127 355 88 56 72 40 8580.5 40
2004 5 21 38128 356 84 50 67 35 8615.5 35
2004 5 22 38129 357 78 55 66.5 34.5 8650 34.5
2004 5 23 38130 358 85 45 65 33 8683 33
2004 5 24 38131 359 80 47 63.5 31.5 8714.5 31.5
2004 5 25 38132 360 85 43 64 32 8746.5 32
2004 5 26 38133 361 87 43 65 33 8779.5 33
2004 5 27 38134 362 91 50 70.5 38.5 8818 38.5
2004 5 28 38135 363 91 53 72 40 8858 40
2004 5 29 38136 364 70 50 60 28 8886 28 2004
2004 5 30 38137 365 74 47 60.5 28.5 8914.5 28.5 Avg (n ) % values
2004 5 31 38138 366 88 40 64 32 8946.5 32 56.4 366 100.0
2004 6 1 38139 1 93 50 71.5 39.5 39.5 39.5
2004 6 2 38140 2 99 53 76 44 83.5 44
2004 6 3 38141 3 101 54 77.5 45.5 129 45.5
2004 6 4 38142 4 101 53 77 45 174 45
2004 6 5 38143 5 103 55 79 47 221 47
2004 6 6 38144 6 105 55 80 48 269 48
2004 6 7 38145 7 101 62 81.5 49.5 318.5 49.5
2004 6 8 38146 8 99 60 79.5 47.5 366 47.5
2004 6 9 38147 9 92 63 77.5 45.5 411.5 45.5
2004 6 10 38148 10 77 50 63.5 31.5 443 31.5
2004 6 11 38149 11 85 40 62.5 30.5 473.5 30.5
2004 6 12 38150 12 90 50 70 38 511.5 38
2004 6 13 38151 13 97 49 73 41 552.5 41
2004 6 14 38152 14 100 52 76 44 596.5 44
2004 6 15 38153 15 97 55 76 44 640.5 44
2004 6 16 38154 16 91 53 72 40 680.5 40
2004 6 17 38155 17 82 55 68.5 36.5 717 36.5
2004 6 18 38156 18 90 52 71 39 756 39
2004 6 19 38157 19 99 52 75.5 43.5 799.5 43.5
2004 6 20 38158 20 100 55 77.5 45.5 845 45.5
2004 6 21 38159 21 85 62 73.5 41.5 886.5 41.5
2004 6 22 38160 22 90 52 71 39 925.5 39
2004 6 23 38161 23 98 50 74 42 967.5 42
2004 6 24 38162 24 98 63 80.5 48.5 1016 48.5
2004 6 25 38163 25 96 59 77.5 45.5 1061.5 45.5
2004 6 26 38164 26 93 57 75 43 1104.5 43
2004 6 27 38165 27 90 54 72 40 1144.5 40
2004 6 28 38166 28 95 53 74 42 1186.5 42
2004 6 29 38167 29 84 59 71.5 39.5 1226 39.5
2004 6 30 38168 30 87 52 69.5 37.5 1263.5 37.5
2004 7 1 38169 31 95 57 76 44 1307.5 44
2004 7 2 38170 32 97 50 73.5 41.5 1349 41.5
2004 7 3 38171 33 98 60 79 47 1396 47
2004 7 4 38172 34 97 50 73.5 41.5 1437.5 41.5
2004 7 5 38173 35 99 60 79.5 47.5 1485 47.5
2004 7 6 38174 36 98 55 76.5 44.5 1529.5 44.5
2004 7 7 38175 37 103 57 80 48 1577.5 48
2004 7 8 38176 38 102 58 80 48 1625.5 48
2004 7 9 38177 39 100 65 82.5 50.5 1676 50.5
2004 7 10 38178 40 100 60 80 48 1724 48
2004 7 11 38179 41 105 60 82.5 50.5 1774.5 50.5
2004 7 12 38180 42 107 60 83.5 51.5 1826 51.5
2004 7 13 38181 43 105 75 90 58 1884 58
2004 7 14 38182 44 102 69 85.5 53.5 1937.5 53.5
2004 7 15 38183 45 99 66 82.5 50.5 1988 50.5
2004 7 16 38184 46 101 65 83 51 2039 51
2004 7 17 38185 47 95 65 80 48 2087 48
2004 7 18 38186 48 97 67 82 50 2137 50
2004 7 19 38187 49 99 65 82 50 2187 50
2004 7 20 38188 50 100 65 82.5 50.5 2237.5 50.5
2004 7 21 38189 51 100 68 84 52 2289.5 52
2004 7 22 38190 52 104 61 82.5 50.5 2340 50.5
2004 7 23 38191 53 97 60 78.5 46.5 2386.5 46.5
2004 7 24 38192 54 99 65 82 50 2436.5 50
2004 7 25 38193 55 99 58 78.5 46.5 2483 46.5
2004 7 26 38194 56 95 62 78.5 46.5 2529.5 46.5
2004 7 27 38195 57 89 65 77 45 2574.5 45
2004 7 28 38196 58 95 56 75.5 43.5 2618 43.5
2004 7 29 38197 59 100 55 77.5 45.5 2663.5 45.5
2004 7 30 38198 60 104 59 81.5 49.5 2713 49.5
2004 7 31 38199 61 104 57 80.5 48.5 2761.5 48.5
2004 8 1 38200 62 97 68 82.5 50.5 2812 50.5
2004 8 2 38201 63 90 56 73 41 2853 41
2004 8 3 38202 64 95 55 75 43 2896 43
2004 8 4 38203 65 99 58 78.5 46.5 2942.5 46.5
2004 8 5 38204 66 97 56 76.5 44.5 2987 44.5
2004 8 6 38205 67 97 63 80 48 3035 48
2004 8 7 38206 68 99 62 80.5 48.5 3083.5 48.5
2004 8 8 38207 69 102 57 79.5 47.5 3131 47.5
2004 8 9 38208 70 105 67 86 54 3185 54
2004 8 10 38209 71 100 59 79.5 47.5 3232.5 47.5
2004 8 11 38210 72 103 57 80 48 3280.5 48
2004 8 12 38211 73 104 58 81 49 3329.5 49
2004 8 13 38212 74 102 57 79.5 47.5 3377 47.5
2004 8 14 38213 75 100 66 83 51 3428 51
2004 8 15 38214 76 99 67 83 51 3479 51
2004 8 16 38215 77 92 65 78.5 46.5 3525.5 46.5
2004 8 17 38216 78 87 60 73.5 41.5 3567 41.5
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2004 8 18 38217 79 89 60 74.5 42.5 3609.5 42.5
2004 8 19 38218 80 87 58 72.5 40.5 3650 40.5
2004 8 20 38219 81 93 58 75.5 43.5 3693.5 43.5
2004 8 21 38220 82 91 57 74 42 3735.5 42
2004 8 22 38221 83 93 65 79 47 3782.5 47
2004 8 23 38222 84 88 59 73.5 41.5 3824 41.5
2004 8 24 38223 85 92 53 72.5 40.5 3864.5 40.5
2004 8 25 38224 86 95 64 79.5 47.5 3912 47.5
2004 8 26 38225 87 95 55 75 43 3955 43
2004 8 27 38226 88 86 58 72 40 3995 40
2004 8 28 38227 89 90 48 69 37 4032 37
2004 8 29 38228 90 94 45 69.5 37.5 4069.5 37.5
2004 8 30 38229 91 98 57 77.5 45.5 4115 45.5
2004 8 31 38230 92 100 52 76 44 4159 44
2004 9 1 38231 93 98 53 75.5 43.5 4202.5 43.5
2004 9 2 38232 94 100 55 77.5 45.5 4248 45.5
2004 9 3 38233 95 91 63 77 45 4293 45
2004 9 4 38234 96 65 50 57.5 25.5 4318.5 25.5
2004 9 5 38235 97 80 38 59 27 4345.5 27
2004 9 6 38236 98 87 45 66 34 4379.5 34
2004 9 7 38237 99 95 45 70 38 4417.5 38
2004 9 8 38238 100 93 48 70.5 38.5 4456 38.5
2004 9 9 38239 101 83 55 69 37 4493 37
2004 9 10 38240 102 95 57 76 44 4537 44
2004 9 11 38241 103 95 54 74.5 42.5 4579.5 42.5
2004 9 12 38242 104 95 60 77.5 45.5 4625 45.5
2004 9 13 38243 105 95 68 81.5 49.5 4674.5 49.5
2004 9 14 38244 106 85 62 73.5 41.5 4716 41.5
2004 9 15 38245 107 81 42 61.5 29.5 4745.5 29.5
2004 9 16 38246 108 93 42 67.5 35.5 4781 35.5
2004 9 17 38247 109 93 54 73.5 41.5 4822.5 41.5
2004 9 18 38248 110 90 56 73 41 4863.5 41
2004 9 19 38249 111 75 55 65 33 4896.5 33
2004 9 20 38250 112 72 49 60.5 28.5 4925 28.5
2004 9 21 38251 113 67 48 57.5 25.5 4950.5 25.5
2004 9 22 38252 114 70 35 52.5 20.5 4971 20.5
2004 9 23 38253 115 76 33 54.5 22.5 4993.5 22.5
2004 9 24 38254 116 81 38 59.5 27.5 5021 27.5
2004 9 25 38255 117 82 40 61 29 5050 29
2004 9 26 38256 118 85 46 65.5 33.5 5083.5 33.5
2004 9 27 38257 119 90 40 65 33 5116.5 33
2004 9 28 38258 120 90 47 68.5 36.5 5153 36.5
2004 9 29 38259 121 70 50 60 28 5181 28
2004 9 30 38260 122 70 43 56.5 24.5 5205.5 24.5
2004 10 1 38261 123 75 38 56.5 24.5 5230 24.5
2004 10 2 38262 124 77 40 58.5 26.5 5256.5 26.5
2004 10 3 38263 125 81 38 59.5 27.5 5284 27.5
2004 10 4 38264 126 83 38 60.5 28.5 5312.5 28.5
2004 10 5 38265 127 73 50 61.5 29.5 5342 29.5
2004 10 6 38266 128 80 40 60 28 5370 28
2004 10 7 38267 129 77 37 57 25 5395 25
2004 10 8 38268 130 82 38 60 28 5423 28
2004 10 9 38269 131 85 35 60 28 5451 28
2004 10 10 38270 132 73 50 61.5 29.5 5480.5 29.5
2004 10 11 38271 133 75 43 59 27 5507.5 27
2004 10 12 38272 134 78 38 58 26 5533.5 26
2004 10 13 38273 135 68 45 56.5 24.5 5558 24.5
2004 10 14 38274 136 77 32 54.5 22.5 5580.5 22.5
2004 10 15 38275 137 85 32 58.5 26.5 5607 26.5
2004 10 16 38276 138 85 35 60 28 5635 28
2004 10 17 38277 139 70 47 58.5 26.5 5661.5 26.5
2004 10 18 38278 140 64 45 54.5 22.5 5684 22.5
2004 10 19 38279 141 63 53 58 26 5710 26
2004 10 20 38280 142 70 57 63.5 31.5 5741.5 31.5
2004 10 21 38281 143 65 42 53.5 21.5 5763 21.5
2004 10 22 38282 144 57 37 47 15 5778 15
2004 10 23 38283 145 57 28 42.5 10.5 5788.5 10.5
2004 10 24 38284 146 62 46 54 22 5810.5 22
2004 10 25 38285 147 67 40 53.5 21.5 5832 21.5
2004 10 26 38286 148 69 46 57.5 25.5 5857.5 25.5
2004 10 27 38287 149 64 39 51.5 19.5 5877 19.5
2004 10 28 38288 150 52 37 44.5 12.5 5889.5 12.5
2004 10 29 38289 151 61 28 44.5 12.5 5902 12.5
2004 10 30 38290 152 59 27 43 11 5913 11
2004 10 31 38291 153 50 37 43.5 11.5 5924.5 11.5
2004 11 1 38292 154 49 25 37 5 5929.5 5
2004 11 2 38293 155 52 14 33 1 5930.5 1
2004 11 3 38294 156 56 15 35.5 3.5 5934 3.5
2004 11 4 38295 157 58 18 38 6 5940 6
2004 11 5 38296 158 63 22 42.5 10.5 5950.5 10.5
2004 11 6 38297 159 65 22 43.5 11.5 5962 11.5
2004 11 7 38298 160 58 21 39.5 7.5 5969.5 7.5
2004 11 8 38299 161 53 40 46.5 14.5 5984 14.5
2004 11 9 38300 162 48 37 42.5 10.5 5994.5 10.5
2004 11 10 38301 163 58 35 46.5 14.5 6009 14.5
2004 11 11 38302 164 60 40 50 18 6027 18
2004 11 12 38303 165 50 32 41 9 6036 9
2004 11 13 38304 166 55 31 43 11 6047 11
2004 11 14 38305 167 50 37 43.5 11.5 6058.5 11.5
2004 11 15 38306 168 48 34 41 9 6067.5 9
2004 11 16 38307 169 55 30 42.5 10.5 6078 10.5
2004 11 17 38308 170 60 30 45 13 6091 13
2004 11 18 38309 171 60 28 44 12 6103 12
2004 11 19 38310 172 55 27 41 9 6112 9
2004 11 20 38311 173 42 30 36 4 6116 4
2004 11 21 38312 174 45 29 37 5 6121 5
2004 11 22 38313 175 48 30 39 7 6128 7
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2004 11 23 38314 176 50 28 39 7 6135 7
2004 11 24 38315 177 52 25 38.5 6.5 6141.5 6.5
2004 11 25 38316 178 48 27 37.5 5.5 6147 5.5
2004 11 26 38317 179 50 32 41 9 6156 9
2004 11 27 38318 180 40 28 34 2 6158 2
2004 11 28 38319 181 39 20 29.5 -2.5 6155.5 -2.5
2004 11 29 38320 182 35 20 27.5 -4.5 6151 -4.5
2004 11 30 38321 183 35 12 23.5 -8.5 6142.5 -8.5
2004 12 1 38322 184 37 16 26.5 -5.5 6137 -5.5
2004 12 2 38323 185 45 12 28.5 -3.5 6133.5 -3.5
2004 12 3 38324 186 37 10 23.5 -8.5 6125 -8.5
2004 12 4 38325 187 32 8 20 -12 6113 -12
2004 12 5 38326 188 36 14 25 -7 6106 -7
2004 12 6 38327 189 41 24 32.5 0.5 6106.5 0.5
2004 12 7 38328 190 47 23 35 3 6109.5 3
2004 12 8 38329 191 45 25 35 3 6112.5 3
2004 12 9 38330 192 51 23 37 5 6117.5 5
2004 12 10 38331 193 59 25 42 10 6127.5 10
2004 12 11 38332 194 51 22 36.5 4.5 6132 4.5
2004 12 12 38333 195 51 20 35.5 3.5 6135.5 3.5
2004 12 13 38334 196 53 22 37.5 5.5 6141 5.5
2004 12 14 38335 197 52 22 37 5 6146 5
2004 12 15 38336 198 52 22 37 5 6151 5
2004 12 16 38337 199 51 20 35.5 3.5 6154.5 3.5
2004 12 17 38338 200 47 15 31 -1 6153.5 -1
2004 12 18 38339 201 49 16 32.5 0.5 6154 0.5
2004 12 19 38340 202 47 15 31 -1 6153 -1
2004 12 20 38341 203 47 14 30.5 -1.5 6151.5 -1.5
2004 12 21 38342 204 48 23 35.5 3.5 6155 3.5
2004 12 22 38343 205 40 15 27.5 -4.5 6150.5 -4.5
2004 12 23 38344 206 34 14 24 -8 6142.5 -8
2004 12 24 38345 207 34 6 20 -12 6130.5 -12
2004 12 25 38346 208 40 8 24 -8 6122.5 -8
2004 12 26 38347 209 36 10 23 -9 6113.5 -9
2004 12 27 38348 210 43 22 32.5 0.5 6114 0.5
2004 12 28 38349 211 49 25 37 5 6119 5
2004 12 29 38350 212 44 30 37 5 6124 5
2004 12 30 38351 213 50 35 42.5 10.5 6134.5 10.5
2004 12 31 38352 214 50 33 41.5 9.5 6144 9.5
2005 1 1 38353 215 50 24 37 5 6149 5
2005 1 2 38354 216 45 28 36.5 4.5 6153.5 4.5
2005 1 3 38355 217 45 28 36.5 4.5 6158 4.5
2005 1 4 38356 218 40 30 35 3 6161 3
2005 1 5 38357 219 45 31 38 6 6167 6
2005 1 6 38358 220 42 26 34 2 6169 2
2005 1 7 38359 221 33 10 21.5 -10.5 6158.5 -10.5
2005 1 8 38360 222 49 28 38.5 6.5 6165 6.5
2005 1 9 38361 223 54 45 49.5 17.5 6182.5 17.5
2005 1 10 38362 224 59 43 51 19 6201.5 19
2005 1 11 38363 225 56 39 47.5 15.5 6217 15.5
2005 1 12 38364 226 45 32 38.5 6.5 6223.5 6.5
2005 1 13 38365 227 47 20 33.5 1.5 6225 1.5
2005 1 14 38366 228 45 22 33.5 1.5 6226.5 1.5
2005 1 15 38367 229 47 20 33.5 1.5 6228 1.5
2005 1 16 38368 230 48 22 35 3 6231 3
2005 1 17 38369 231 51 25 38 6 6237 6
2005 1 18 38370 232 51 25 38 6 6243 6
2005 1 19 38371 233 55 25 40 8 6251 8
2005 1 20 38372 234 56 22 39 7 6258 7
2005 1 21 38373 235 55 25 40 8 6266 8
2005 1 22 38374 236 57 22 39.5 7.5 6273.5 7.5
2005 1 23 38375 237 56 23 39.5 7.5 6281 7.5
2005 1 24 38376 238 56 20 38 6 6287 6
2005 1 25 38377 239 55 22 38.5 6.5 6293.5 6.5
2005 1 26 38378 240 48 32 40 8 6301.5 8
2005 1 27 38379 241 45 37 41 9 6310.5 9
2005 1 28 38380 242 52 28 40 8 6318.5 8
2005 1 29 38381 243 50 28 39 7 6325.5 7
2005 1 30 38382 244 52 25 38.5 6.5 6332 6.5
2005 1 31 38383 245 52 25 38.5 6.5 6338.5 6.5
2005 3 1 38412 274 60 33 46.5 14.5 6353 14.5
2005 3 2 38413 275 58 22 40 8 6361 8
2005 3 3 38414 276 58 35 46.5 14.5 6375.5 14.5
2005 3 4 38415 277 60 25 42.5 10.5 6386 10.5
2005 3 5 38416 278 62 29 45.5 13.5 6399.5 13.5
2005 3 6 38417 279 67 38 52.5 20.5 6420 20.5
2005 3 7 38418 280 70 35 52.5 20.5 6440.5 20.5
2005 3 8 38419 281 70 35 52.5 20.5 6461 20.5
2005 3 9 38420 282 75 40 57.5 25.5 6486.5 25.5
2005 3 10 38421 283 73 30 51.5 19.5 6506 19.5
2005 3 11 38422 284 73 30 51.5 19.5 6525.5 19.5
2005 3 12 38423 285 78 27 52.5 20.5 6546 20.5
2005 3 13 38424 286 58 37 47.5 15.5 6561.5 15.5
2005 3 14 38425 287 45 28 36.5 4.5 6566 4.5
2005 3 15 38426 288 55 18 36.5 4.5 6570.5 4.5
2005 3 16 38427 289 60 20 40 8 6578.5 8
2005 3 17 38428 290 60 28 44 12 6590.5 12
2005 3 18 38429 291 65 32 48.5 16.5 6607 16.5
2005 3 19 38430 292 62 34 48 16 6623 16
2005 3 20 38431 293 52 40 46 14 6637 14
2005 3 21 38432 294 58 34 46 14 6651 14
2005 3 22 38433 295 65 25 45 13 6664 13
2005 3 23 38434 296 60 39 49.5 17.5 6681.5 17.5
2005 3 24 38435 297 62 32 47 15 6696.5 15
2005 3 25 38436 298 52 38 45 13 6709.5 13
2005 3 26 38437 299 57 31 44 12 6721.5 12
2005 3 27 38438 300 65 25 45 13 6734.5 13
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2005 3 28 38439 301 67 40 53.5 21.5 6756 21.5
2005 3 29 38440 302 60 40 50 18 6774 18
2005 3 30 38441 303 50 37 43.5 11.5 6785.5 11.5
2005 3 31 38442 304 55 25 40 8 6793.5 8
2005 4 1 38443 305 65 20 42.5 10.5 6804 10.5
2005 4 2 38444 306 75 22 48.5 16.5 6820.5 16.5
2005 4 3 38445 307 77 37 57 25 6845.5 25
2005 4 4 38446 308 73 45 59 27 6872.5 27
2005 4 5 38447 309 67 37 52 20 6892.5 20
2005 4 6 38448 310 71 29 50 18 6910.5 18
2005 4 7 38449 311 80 32 56 24 6934.5 24
2005 4 8 38450 312 67 42 54.5 22.5 6957 22.5
2005 4 9 38451 313 55 42 48.5 16.5 6973.5 16.5
2005 4 10 38452 314 61 37 49 17 6990.5 17
2005 4 11 38453 315 67 35 51 19 7009.5 19
2005 4 12 38454 316 75 28 51.5 19.5 7029 19.5
2005 4 13 38455 317 78 30 54 22 7051 22
2005 4 14 38456 318 76 50 63 31 7082 31
2005 4 15 38457 319 79 30 54.5 22.5 7104.5 22.5
2005 4 16 38458 320 80 34 57 25 7129.5 25
2005 4 17 38459 321 82 37 59.5 27.5 7157 27.5
2005 4 18 38460 322 82 48 65 33 7190 33
2005 4 19 38461 323 74 45 59.5 27.5 7217.5 27.5
2005 4 20 38462 324 62 35 48.5 16.5 7234 16.5
2005 4 21 38463 325 70 28 49 17 7251 17
2005 4 22 38464 326 70 34 52 20 7271 20
2005 4 23 38465 327 81 31 56 24 7295 24
2005 4 24 38466 328 67 48 57.5 25.5 7320.5 25.5
2005 4 25 38467 329 67 43 55 23 7343.5 23
2005 4 26 38468 330 78 38 58 26 7369.5 26
2005 4 27 38469 331 67 40 53.5 21.5 7391 21.5
2005 4 28 38470 332 67 40 53.5 21.5 7412.5 21.5
2005 4 29 38471 333 67 40 53.5 21.5 7434 21.5
2005 4 30 38472 334 67 35 51 19 7453 19
2005 5 1 38473 335 58 45 51.5 19.5 7472.5 19.5
2005 5 2 38474 336 67 35 51 19 7491.5 19
2005 5 3 38475 337 73 40 56.5 24.5 7516 24.5
2005 5 4 38476 338 78 40 59 27 7543 27
2005 5 5 38477 339 83 48 65.5 33.5 7576.5 33.5
2005 5 6 38478 340 73 44 58.5 26.5 7603 26.5
2005 5 7 38479 341 69 46 57.5 25.5 7628.5 25.5
2005 5 8 38480 342 77 41 59 27 7655.5 27
2005 5 9 38481 343 83 43 63 31 7686.5 31
2005 5 10 38482 344 70 50 60 28 7714.5 28
2005 5 11 38483 345 68 42 55 23 7737.5 23
2005 5 12 38484 346 73 43 58 26 7763.5 26
2005 5 13 38485 347 77 45 61 29 7792.5 29
2005 5 14 38486 348 83 40 61.5 29.5 7822 29.5
2005 5 15 38487 349 88 45 66.5 34.5 7856.5 34.5
2005 5 16 38488 350 87 52 69.5 37.5 7894 37.5
2005 5 17 38489 351 77 41 59 27 7921 27
2005 5 18 38490 352 87 45 66 34 7955 34
2005 5 19 38491 353 96 48 72 40 7995 40
2005 5 20 38492 354 99 52 75.5 43.5 8038.5 43.5
2005 5 21 38493 355 96 55 75.5 43.5 8082 43.5
2005 5 22 38494 356 100 52 76 44 8126 44
2005 5 23 38495 357 103 50 76.5 44.5 8170.5 44.5
2005 5 24 38496 358 100 50 75 43 8213.5 43
2005 5 25 38497 359 91 50 70.5 38.5 8252 38.5
2005 5 26 38498 360 91 47 69 37 8289 37
2005 5 27 38499 361 90 52 71 39 8328 39
2005 5 28 38500 362 86 58 72 40 8368 40
2005 5 29 38501 363 90 55 72.5 40.5 8408.5 40.5 2005
2005 5 30 38502 364 80 60 70 38 8446.5 38 Avg (n ) % values
2005 5 31 38503 365 86 43 64.5 32.5 8479 32.5 57.2 337 92.3
2005 6 1 38504 1 92 52 72 40 40 40
2005 6 2 38505 2 78 54 66 34 74 34
2005 6 3 38506 3 68 45 56.5 24.5 98.5 24.5
2005 6 4 38507 4 77 40 58.5 26.5 125 26.5
2005 6 5 38508 5 87 47 67 35 160 35
2005 6 6 38509 6 87 65 76 44 204 44
2005 6 7 38510 7 82 57 69.5 37.5 241.5 37.5
2005 6 8 38511 8 85 43 64 32 273.5 32
2005 6 9 38512 9 80 57 68.5 36.5 310 36.5
2005 6 10 38513 10 82 48 65 33 343 33
2005 6 11 38514 11 72 53 62.5 30.5 373.5 30.5
2005 6 12 38515 12 82 48 65 33 406.5 33
2005 6 13 38516 13 87 42 64.5 32.5 439 32.5
2005 6 14 38517 14 93 45 69 37 476 37
2005 6 15 38518 15 98 55 76.5 44.5 520.5 44.5
2005 6 16 38519 16 95 54 74.5 42.5 563 42.5
2005 6 17 38520 17 95 65 80 48 611 48
2005 6 18 38521 18 95 59 77 45 656 45
2005 6 19 38522 19 98 56 77 45 701 45
2005 6 20 38523 20 101 50 75.5 43.5 744.5 43.5
2005 6 21 38524 21 105 58 81.5 49.5 794 49.5
2005 6 22 38525 22 98 62 80 48 842 48
2005 6 23 38526 23 92 58 75 43 885 43
2005 6 24 38527 24 97 52 74.5 42.5 927.5 42.5
2005 6 25 38528 25 92 52 72 40 967.5 40
2005 6 26 38529 26 93 54 73.5 41.5 1009 41.5
2005 6 27 38530 27 95 48 71.5 39.5 1048.5 39.5
2005 6 28 38531 28 92 67 79.5 47.5 1096 47.5
2005 6 29 38532 29 93 50 71.5 39.5 1135.5 39.5
2005 6 30 38533 30 90 52 71 39 1174.5 39
2005 7 1 38534 31 103 55 79 47 1221.5 47
2005 7 2 38535 32 105 56 80.5 48.5 1270 48.5


343 of 351







Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


2005 7 3 38536 33 99 56 77.5 45.5 1315.5 45.5
2005 7 4 38537 34 100 53 76.5 44.5 1360 44.5
2005 7 5 38538 35 103 54 78.5 46.5 1406.5 46.5
2005 7 6 38539 36 103 54 78.5 46.5 1453 46.5
2005 7 7 38540 37 105 50 77.5 45.5 1498.5 45.5
2005 7 8 38541 38 105 54 79.5 47.5 1546 47.5
2005 7 9 38542 39 101 54 77.5 45.5 1591.5 45.5
2005 7 10 38543 40 102 55 78.5 46.5 1638 46.5
2005 7 11 38544 41 104 56 80 48 1686 48
2005 7 12 38545 42 109 56 82.5 50.5 1736.5 50.5
2005 7 13 38546 43 109 60 84.5 52.5 1789 52.5
2005 7 14 38547 44 112 65 88.5 56.5 1845.5 56.5
2005 7 15 38548 45 109 65 87 55 1900.5 55
2005 7 16 38549 46 110 65 87.5 55.5 1956 55.5
2005 7 17 38550 47 106 67 86.5 54.5 2010.5 54.5
2005 7 18 38551 48 104 62 83 51 2061.5 51
2005 7 19 38552 49 112 56 84 52 2113.5 52
2005 7 20 38553 50 112 68 90 58 2171.5 58
2005 7 21 38554 51 110 65 87.5 55.5 2227 55.5
2005 7 22 38555 52 106 68 87 55 2282 55
2005 7 23 38556 53 103 73 88 56 2338 56
2005 7 24 38557 54 96 65 80.5 48.5 2386.5 48.5
2005 7 25 38558 55 99 65 82 50 2436.5 50
2005 7 26 38559 56 97 58 77.5 45.5 2482 45.5
2005 7 27 38560 57 101 55 78 46 2528 46
2005 7 28 38561 58 106 53 79.5 47.5 2575.5 47.5
2005 7 29 38562 59 108 58 83 51 2626.5 51
2005 7 30 38563 60 102 65 83.5 51.5 2678 51.5
2005 7 31 38564 61 103 70 86.5 54.5 2732.5 54.5
2005 8 1 38565 62 90 75 82.5 50.5 2783 50.5
2005 8 2 38566 63 95 65 80 48 2831 48
2005 8 3 38567 64 95 60 77.5 45.5 2876.5 45.5
2005 8 4 38568 65 89 66 77.5 45.5 2922 45.5
2005 8 5 38569 66 86 62 74 42 2964 42
2005 8 6 38570 67 90 58 74 42 3006 42
2005 8 7 38571 68 98 58 78 46 3052 46
2005 8 8 38572 69 100 65 82.5 50.5 3102.5 50.5
2005 8 9 38573 70 90 69 79.5 47.5 3150 47.5
2005 8 10 38574 71 82 65 73.5 41.5 3191.5 41.5
2005 8 11 38575 72 95 59 77 45 3236.5 45
2005 8 12 38576 73 98 60 79 47 3283.5 47
2005 8 13 38577 74 98 62 80 48 3331.5 48
2005 8 14 38578 75 95 55 75 43 3374.5 43
2005 8 15 38579 76 93 60 76.5 44.5 3419 44.5
2005 8 16 38580 77 89 60 74.5 42.5 3461.5 42.5
2005 8 17 38581 78 93 52 72.5 40.5 3502 40.5
2005 8 18 38582 79 93 55 74 42 3544 42
2005 8 19 38583 80 89 53 71 39 3583 39
2005 8 20 38584 81 93 54 73.5 41.5 3624.5 41.5
2005 8 21 38585 82 96 55 75.5 43.5 3668 43.5
2005 8 22 38586 83 93 53 73 41 3709 41
2005 8 23 38587 84 93 60 76.5 44.5 3753.5 44.5
2005 8 24 38588 85 93 53 73 41 3794.5 41
2005 8 25 38589 86 97 65 81 49 3843.5 49
2005 8 26 38590 87 99 55 77 45 3888.5 45
2005 8 27 38591 88 94 55 74.5 42.5 3931 42.5
2005 8 28 38592 89 97 50 73.5 41.5 3972.5 41.5
2005 8 29 38593 90 93 50 71.5 39.5 4012 39.5
2005 8 30 38594 91 95 54 74.5 42.5 4054.5 42.5
2005 8 31 38595 92 90 42 66 34 4088.5 34
2005 9 1 38596 93 96 42 69 37 4125.5 37
2005 9 2 38597 94 97 57 77 45 4170.5 45
2005 9 3 38598 95 90 58 74 42 4212.5 42
2005 9 4 38599 96 87 53 70 38 4250.5 38
2005 9 5 38600 97 97 55 76 44 4294.5 44
2005 9 6 38601 98 97 58 77.5 45.5 4340 45.5
2005 9 7 38602 99 95 55 75 43 4383 43
2005 9 8 38603 100 84 65 74.5 42.5 4425.5 42.5
2005 9 9 38604 101 85 63 74 42 4467.5 42
2005 9 10 38605 102 86 55 70.5 38.5 4506 38.5
2005 9 11 38606 103 87 58 72.5 40.5 4546.5 40.5
2005 9 12 38607 104 85 50 67.5 35.5 4582 35.5
2005 9 13 38608 105 82 45 63.5 31.5 4613.5 31.5
2005 9 14 38609 106 82 45 63.5 31.5 4645 31.5
2005 9 15 38610 107 86 42 64 32 4677 32
2005 9 16 38611 108 88 42 65 33 4710 33
2005 9 17 38612 109 88 42 65 33 4743 33
2005 9 18 38613 110 88 45 66.5 34.5 4777.5 34.5
2005 9 19 38614 111 90 43 66.5 34.5 4812 34.5
2005 9 20 38615 112 92 42 67 35 4847 35
2005 9 21 38616 113 87 52 69.5 37.5 4884.5 37.5
2005 9 22 38617 114 82 53 67.5 35.5 4920 35.5
2005 9 23 38618 115 85 50 67.5 35.5 4955.5 35.5
2005 9 24 38619 116 90 60 75 43 4998.5 43
2005 9 25 38620 117 85 45 65 33 5031.5 33
2005 9 26 38621 118 85 42 63.5 31.5 5063 31.5
2005 9 27 38622 119 92 51 71.5 39.5 5102.5 39.5
2005 9 28 38623 120 70 50 60 28 5130.5 28
2005 9 29 38624 121 78 45 61.5 29.5 5160 29.5
2005 9 30 38625 122 82 42 62 30 5190 30
2005 10 1 38626 123 86 38 62 30 5220 30
2005 10 2 38627 124 88 59 73.5 41.5 5261.5 41.5
2005 10 3 38628 125 88 60 74 42 5303.5 42
2005 10 4 38629 126 73 45 59 27 5330.5 27
2005 10 5 38630 127 65 30 47.5 15.5 5346 15.5
2005 10 6 38631 128 68 31 49.5 17.5 5363.5 17.5
2005 10 7 38632 129 77 28 52.5 20.5 5384 20.5
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2005 10 8 38633 130 80 35 57.5 25.5 5409.5 25.5
2005 10 9 38634 131 70 45 57.5 25.5 5435 25.5
2005 10 10 38635 132 62 40 51 19 5454 19
2005 10 11 38636 133 71 35 53 21 5475 21
2005 10 12 38637 134 72 40 56 24 5499 24
2005 10 13 38638 135 75 33 54 22 5521 22
2005 10 14 38639 136 79 33 56 24 5545 24
2005 10 15 38640 137 80 35 57.5 25.5 5570.5 25.5
2005 10 16 38641 138 75 46 60.5 28.5 5599 28.5
2005 10 17 38642 139 75 38 56.5 24.5 5623.5 24.5
2005 10 18 38643 140 61 45 53 21 5644.5 21
2005 10 19 38644 141 68 39 53.5 21.5 5666 21.5
2005 10 20 38645 142 71 40 55.5 23.5 5689.5 23.5
2005 10 21 38646 143 72 40 56 24 5713.5 24
2005 10 22 38647 144 73 40 56.5 24.5 5738 24.5
2005 10 23 38648 145 75 38 56.5 24.5 5762.5 24.5
2005 10 24 38649 146 75 38 56.5 24.5 5787 24.5
2005 10 25 38650 147 75 37 56 24 5811 24
2005 10 26 38651 148 74 38 56 24 5835 24
2005 10 27 38652 149 72 38 55 23 5858 23
2005 10 28 38653 150 63 45 54 22 5880 22
2005 10 29 38654 151 68 38 53 21 5901 21
2005 10 30 38655 152 62 42 52 20 5921 20
2005 10 31 38656 153 61 30 45.5 13.5 5934.5 13.5
2005 11 1 38657 154 63 28 45.5 13.5 5948 13.5
2005 11 2 38658 155 57 30 43.5 11.5 5959.5 11.5
2005 11 3 38659 156 72 40 56 24 5983.5 24
2005 11 4 38660 157 72 38 55 23 6006.5 23
2005 11 5 38661 158 61 32 46.5 14.5 6021 14.5
2005 11 6 38662 159 72 28 50 18 6039 18
2005 11 7 38663 160 69 43 56 24 6063 24
2005 11 8 38664 161 72 43 57.5 25.5 6088.5 25.5
2005 11 9 38665 162 60 35 47.5 15.5 6104 15.5
2005 11 10 38666 163 60 35 47.5 15.5 6119.5 15.5
2005 11 11 38667 164 60 42 51 19 6138.5 19
2005 11 12 38668 165 65 35 50 18 6156.5 18
2005 11 13 38669 166 58 30 44 12 6168.5 12
2005 11 14 38670 167 65 30 47.5 15.5 6184 15.5
2005 11 15 38671 168 48 28 38 6 6190 6
2005 11 16 38672 169 50 18 34 2 6192 2
2005 11 17 38673 170 53 20 36.5 4.5 6196.5 4.5
2005 11 18 38674 171 53 20 36.5 4.5 6201 4.5
2005 11 19 38675 172 53 24 38.5 6.5 6207.5 6.5
2005 11 20 38676 173 58 18 38 6 6213.5 6
2005 11 21 38677 174 59 18 38.5 6.5 6220 6.5
2005 11 22 38678 175 60 18 39 7 6227 7
2005 11 23 38679 176 54 18 36 4 6231 4
2005 11 24 38680 177 55 17 36 4 6235 4
2005 11 25 38681 178 52 16 34 2 6237 2
2005 11 26 38682 179 52 23 37.5 5.5 6242.5 5.5
2005 11 27 38683 180 40 24 32 0 6242.5 0
2005 11 28 38684 181 42 17 29.5 -2.5 6240 -2.5
2005 11 29 38685 182 42 22 32 0 6240 0
2005 11 30 38686 183 50 18 34 2 6242 2
2005 12 1 38687 184 47 20 33.5 1.5 6243.5 1.5
2005 12 2 38688 185 65 28 46.5 14.5 6258 14.5
2005 12 3 38689 186 47 28 37.5 5.5 6263.5 5.5
2005 12 4 38690 187 40 10 25 -7 6256.5 -7
2005 12 5 38691 188 37 10 23.5 -8.5 6248 -8.5
2005 12 6 38692 189 45 9 27 -5 6243 -5
2005 12 7 38693 190 35 9 22 -10 6233 -10
2005 12 8 38694 191 31 0 15.5 -16.5 6216.5 -16.5
2005 12 9 38695 192 35 4 19.5 -12.5 6204 -12.5
2005 12 10 38696 193 41 4 22.5 -9.5 6194.5 -9.5
2005 12 11 38697 194 45 5 25 -7 6187.5 -7
2005 12 12 38698 195 45 8 26.5 -5.5 6182 -5.5
2005 12 13 38699 196 53 20 36.5 4.5 6186.5 4.5
2005 12 14 38700 197 43 10 26.5 -5.5 6181 -5.5
2005 12 15 38701 198 37 3 20 -12 6169 -12
2005 12 16 38702 199 33 3 18 -14 6155 -14
2005 12 17 38703 200 40 5 22.5 -9.5 6145.5 -9.5
2005 12 18 38704 201 43 12 27.5 -4.5 6141 -4.5
2005 12 19 38705 202 45 18 31.5 -0.5 6140.5 -0.5
2005 12 20 38706 203 53 22 37.5 5.5 6146 5.5
2005 12 21 38707 204 53 18 35.5 3.5 6149.5 3.5
2005 12 22 38708 205 53 22 37.5 5.5 6155 5.5
2005 12 23 38709 206 58 23 40.5 8.5 6163.5 8.5
2005 12 24 38710 207 57 18 37.5 5.5 6169 5.5
2005 12 25 38711 208 50 18 34 2 6171 2
2005 12 26 38712 209 58 18 38 6 6177 6
2005 12 27 38713 210 54 28 41 9 6186 9
2005 12 28 38714 211 48 23 35.5 3.5 6189.5 3.5
2005 12 29 38715 212 52 22 37 5 6194.5 5
2005 12 30 38716 213 53 18 35.5 3.5 6198 3.5
2005 12 31 38717 214 53 32 42.5 10.5 6208.5 10.5
2006 1 1 38718 215 57 32 44.5 12.5 6221 12.5
2006 1 2 38719 216 59 29 44 12 6233 12
2006 1 3 38720 217 59 30 44.5 12.5 6245.5 12.5
2006 1 4 38721 218 57 23 40 8 6253.5 8
2006 1 5 38722 219 52 16 34 2 6255.5 2
2006 1 6 38723 220 50 18 34 2 6257.5 2
2006 1 7 38724 221 50 15 32.5 0.5 6258 0.5
2006 1 8 38725 222 50 15 32.5 0.5 6258.5 0.5
2006 1 9 38726 223 46 10 28 -4 6254.5 -4
2006 1 10 38727 224 44 8 26 -6 6248.5 -6
2006 1 11 38728 225 42 8 25 -7 6241.5 -7
2006 1 12 38729 226 51 15 33 1 6242.5 1
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2006 1 13 38730 227 50 13 31.5 -0.5 6242 -0.5
2006 1 14 38731 228 52 15 33.5 1.5 6243.5 1.5
2006 1 15 38732 229 53 15 34 2 6245.5 2
2006 1 16 38733 230 40 21 30.5 -1.5 6244 -1.5
2006 1 17 38734 231 42 8 25 -7 6237 -7
2006 1 18 38735 232 53 14 33.5 1.5 6238.5 1.5
2006 1 19 38736 233 47 25 36 4 6242.5 4
2006 1 20 38737 234 44 9 26.5 -5.5 6237 -5.5
2006 1 21 38738 235 45 10 27.5 -4.5 6232.5 -4.5
2006 1 22 38739 236 45 8 26.5 -5.5 6227 -5.5
2006 1 23 38740 237 45 3 24 -8 6219 -8
2006 1 24 38741 238 49 7 28 -4 6215 -4
2006 1 25 38742 239 41 8 24.5 -7.5 6207.5 -7.5
2006 1 26 38743 240 47 25 36 4 6211.5 4
2006 1 27 38744 241 37 19 28 -4 6207.5 -4
2006 1 28 38745 242 45 12 28.5 -3.5 6204 -3.5
2006 1 29 38746 243 45 18 31.5 -0.5 6203.5 -0.5
2006 1 30 38747 244 48 20 34 2 6205.5 2
2006 1 31 38748 245 55 25 40 8 6213.5 8
2006 2 1 38749 246 60 25 42.5 10.5 6224 10.5
2006 2 2 38750 247 48 25 36.5 4.5 6228.5 4.5
2006 2 3 38751 248 55 22 38.5 6.5 6235 6.5
2006 2 4 38752 249 50 22 36 4 6239 4
2006 2 5 38753 250 49 28 38.5 6.5 6245.5 6.5
2006 2 6 38754 251 52 14 33 1 6246.5 1
2006 2 7 38755 252 53 15 34 2 6248.5 2
2006 2 8 38756 253 58 14 36 4 6252.5 4
2006 2 9 38757 254 59 15 37 5 6257.5 5
2006 2 10 38758 255 45 16 30.5 -1.5 6256 -1.5
2006 2 11 38759 256 45 9 27 -5 6251 -5
2006 2 12 38760 257 51 8 29.5 -2.5 6248.5 -2.5
2006 2 13 38761 258 60 12 36 4 6252.5 4
2006 2 14 38762 259 53 18 35.5 3.5 6256 3.5
2006 2 15 38763 260 60 32 46 14 6270 14
2006 2 16 38764 261 43 18 30.5 -1.5 6268.5 -1.5
2006 2 17 38765 262 49 15 32 0 6268.5 0
2006 2 18 38766 263 52 10 31 -1 6267.5 -1
2006 2 19 38767 264 49 28 38.5 6.5 6274 6.5
2006 2 20 38768 265 47 18 32.5 0.5 6274.5 0.5
2006 2 21 38769 266 48 10 29 -3 6271.5 -3
2006 2 22 38770 267 55 10 32.5 0.5 6272 0.5
2006 2 23 38771 268 57 15 36 4 6276 4
2006 2 24 38772 269 60 13 36.5 4.5 6280.5 4.5
2006 2 25 38773 270 65 14 39.5 7.5 6288 7.5
2006 2 26 38774 271 57 17 37 5 6293 5
2006 2 27 38775 272 72 24 48 16 6309 16
2006 2 28 38776 273 67 41 54 22 6331 22
2006 3 1 38777 274 63 40 51.5 19.5 6350.5 19.5
2006 3 2 38778 275 67 25 46 14 6364.5 14
2006 3 3 38779 276 69 27 48 16 6380.5 16
2006 3 4 38780 277 62 40 51 19 6399.5 19
2006 3 5 38781 278 69 25 47 15 6414.5 15
2006 3 6 38782 279 67 40 53.5 21.5 6436 21.5
2006 3 7 38783 280 65 45 55 23 6459 23
2006 3 8 38784 281 53 25 39 7 6466 7
2006 3 9 38785 282 55 27 41 9 6475 9
2006 3 10 38786 283 42 22 32 0 6475 0
2006 3 11 38787 284 42 22 32 0 6475 0
2006 3 12 38788 285 44 20 32 0 6475 0
2006 3 13 38789 286 47 25 36 4 6479 4
2006 3 14 38790 287 55 23 39 7 6486 7
2006 3 15 38791 288 54 30 42 10 6496 10
2006 3 16 38792 289 57 23 40 8 6504 8
2006 3 17 38793 290 61 34 47.5 15.5 6519.5 15.5
2006 3 18 38794 291 57 40 48.5 16.5 6536 16.5
2006 3 19 38795 292 53 32 42.5 10.5 6546.5 10.5
2006 3 20 38796 293 58 22 40 8 6554.5 8
2006 3 21 38797 294 51 38 44.5 12.5 6567 12.5
2006 3 22 38798 295 60 33 46.5 14.5 6581.5 14.5
2006 3 23 38799 296 60 24 42 10 6591.5 10
2006 3 24 38800 297 65 25 45 13 6604.5 13
2006 3 25 38801 298 76 31 53.5 21.5 6626 21.5
2006 3 26 38802 299 60 39 49.5 17.5 6643.5 17.5
2006 3 27 38803 300 64 27 45.5 13.5 6657 13.5
2006 3 28 38804 301 62 38 50 18 6675 18
2006 3 29 38805 302 57 37 47 15 6690 15
2006 3 30 38806 303 60 32 46 14 6704 14
2006 3 31 38807 304 57 35 46 14 6718 14
2006 4 1 38808 305 65 35 50 18 6736 18
2006 4 2 38809 306 65 31 48 16 6752 16
2006 4 3 38810 307 74 40 57 25 6777 25
2006 4 4 38811 308 76 48 62 30 6807 30
2006 4 5 38812 309 58 43 50.5 18.5 6825.5 18.5
2006 4 6 38813 310 60 34 47 15 6840.5 15
2006 4 7 38814 311 70 29 49.5 17.5 6858 17.5
2006 4 8 38815 312 77 33 55 23 6881 23
2006 4 9 38816 313 80 40 60 28 6909 28
2006 4 10 38817 314 71 43 57 25 6934 25
2006 4 11 38818 315 70 48 59 27 6961 27
2006 4 12 38819 316 81 50 65.5 33.5 6994.5 33.5
2006 4 13 38820 317 84 42 63 31 7025.5 31
2006 4 14 38821 318 80 40 60 28 7053.5 28
2006 4 15 38822 319 75 45 60 28 7081.5 28
2006 4 16 38823 320 77 44 60.5 28.5 7110 28.5
2006 4 17 38824 321 70 41 55.5 23.5 7133.5 23.5
2006 4 18 38825 322 60 35 47.5 15.5 7149 15.5
2006 4 19 38826 323 60 25 42.5 10.5 7159.5 10.5
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2006 4 20 38827 324 72 25 48.5 16.5 7176 16.5
2006 4 21 38828 325 82 31 56.5 24.5 7200.5 24.5
2006 4 22 38829 326 88 37 62.5 30.5 7231 30.5
2006 4 23 38830 327 78 45 61.5 29.5 7260.5 29.5
2006 4 24 38831 328 68 45 56.5 24.5 7285 24.5
2006 4 25 38832 329 75 35 55 23 7308 23
2006 4 26 38833 330 81 35 58 26 7334 26
2006 4 27 38834 331 85 42 63.5 31.5 7365.5 31.5
2006 4 28 38835 332 75 42 58.5 26.5 7392 26.5
2006 4 29 38836 333 80 34 57 25 7417 25
2006 4 30 38837 334 81 44 62.5 30.5 7447.5 30.5
2006 5 1 38838 335 83 38 60.5 28.5 7476 28.5
2006 5 2 38839 336 82 48 65 33 7509 33
2006 5 3 38840 337 86 46 66 34 7543 34
2006 5 4 38841 338 83 49 66 34 7577 34
2006 5 5 38842 339 77 48 62.5 30.5 7607.5 30.5
2006 5 6 38843 340 78 38 58 26 7633.5 26
2006 5 7 38844 341 85 45 65 33 7666.5 33
2006 5 8 38845 342 83 50 66.5 34.5 7701 34.5
2006 5 9 38846 343 75 55 65 33 7734 33
2006 5 10 38847 344 77 35 56 24 7758 24
2006 5 11 38848 345 83 34 58.5 26.5 7784.5 26.5
2006 5 12 38849 346 81 38 59.5 27.5 7812 27.5
2006 5 13 38850 347 95 48 71.5 39.5 7851.5 39.5
2006 5 14 38851 348 92 50 71 39 7890.5 39
2006 5 15 38852 349 90 56 73 41 7931.5 41
2006 5 16 38853 350 93 48 70.5 38.5 7970 38.5
2006 5 17 38854 351 96 49 72.5 40.5 8010.5 40.5
2006 5 18 38855 352 98 53 75.5 43.5 8054 43.5
2006 5 19 38856 353 93 61 77 45 8099 45
2006 5 20 38857 354 95 53 74 42 8141 42
2006 5 21 38858 355 97 53 75 43 8184 43
2006 5 22 38859 356 87 64 75.5 43.5 8227.5 43.5
2006 5 23 38860 357 85 53 69 37 8264.5 37
2006 5 24 38861 358 83 48 65.5 33.5 8298 33.5
2006 5 25 38862 359 99 48 73.5 41.5 8339.5 41.5
2006 5 26 38863 360 95 50 72.5 40.5 8380 40.5
2006 5 27 38864 361 95 67 81 49 8429 49
2006 5 28 38865 362 89 45 67 35 8464 35
2006 5 29 38866 363 77 33 55 23 8487 23 2006
2006 5 30 38867 364 76 38 57 25 8512 25 Avg (n ) % values
2006 5 31 38868 365 89 43 66 34 8546 34 55.4 365 100.0
2006 6 1 38869 1 98 46 72 40 40 40
2006 6 2 38870 2 102 48 75 43 83 43
2006 6 3 38871 3 102 53 77.5 45.5 128.5 45.5
2006 6 4 38872 4 103 50 76.5 44.5 173 44.5
2006 6 5 38873 5 106 60 83 51 224 51
2006 6 6 38874 6 108 58 83 51 275 51
2006 6 7 38875 7 100 64 82 50 325 50
2006 6 8 38876 8 84 60 72 40 365 40
2006 6 9 38877 9 91 53 72 40 405 40
2006 6 10 38878 10 97 58 77.5 45.5 450.5 45.5
2006 6 11 38879 11 99 53 76 44 494.5 44
2006 6 12 38880 12 100 50 75 43 537.5 43
2006 6 13 38881 13 100 50 75 43 580.5 43
2006 6 14 38882 14 91 70 80.5 48.5 629 48.5
2006 6 15 38883 15 75 58 66.5 34.5 663.5 34.5
2006 6 16 38884 16 86 50 68 36 699.5 36
2006 6 17 38885 17 93 50 71.5 39.5 739 39.5
2006 6 18 38886 18 103 50 76.5 44.5 783.5 44.5
2006 6 19 38887 19 103 57 80 48 831.5 48
2006 6 20 38888 20 100 60 80 48 879.5 48
2006 6 21 38889 21 102 55 78.5 46.5 926 46.5
2006 6 22 38890 22 100 61 80.5 48.5 974.5 48.5
2006 6 23 38891 23 104 52 78 46 1020.5 46
2006 6 24 38892 24 105 54 79.5 47.5 1068 47.5
2006 6 25 38893 25 102 55 78.5 46.5 1114.5 46.5
2006 6 26 38894 26 99 60 79.5 47.5 1162 47.5
2006 6 27 38895 27 102 57 79.5 47.5 1209.5 47.5
2006 6 28 38896 28 102 64 83 51 1260.5 51
2006 6 29 38897 29 101 64 82.5 50.5 1311 50.5
2006 6 30 38898 30 103 60 81.5 49.5 1360.5 49.5
2006 7 1 38899 31 100 68 84 52 1412.5 52
2006 7 2 38900 32 95 70 82.5 50.5 1463 50.5
2006 7 3 38901 33 100 62 81 49 1512 49
2006 7 4 38902 34 99 74 86.5 54.5 1566.5 54.5
2006 7 5 38903 35 97 70 83.5 51.5 1618 51.5
2006 7 6 38904 36 92 69 80.5 48.5 1666.5 48.5
2006 7 7 38905 37 95 62 78.5 46.5 1713 46.5
2006 7 8 38906 38 82 64 73 41 1754 41
2006 7 9 38907 39 92 64 78 46 1800 46
2006 7 10 38908 40 95 62 78.5 46.5 1846.5 46.5
2006 7 11 38909 41 93 64 78.5 46.5 1893 46.5
2006 7 12 38910 42 101 60 80.5 48.5 1941.5 48.5
2006 7 13 38911 43 104 58 81 49 1990.5 49
2006 7 14 38912 44 105 59 82 50 2040.5 50
2006 7 15 38913 45 108 63 85.5 53.5 2094 53.5
2006 7 16 38914 46 110 65 87.5 55.5 2149.5 55.5
2006 7 17 38915 47 110 76 93 61 2210.5 61
2006 7 18 38916 48 105 76 90.5 58.5 2269 58.5
2006 7 19 38917 49 102 73 87.5 55.5 2324.5 55.5
2006 7 20 38918 50 102 75 88.5 56.5 2381 56.5
2006 7 21 38919 51 105 73 89 57 2438 57
2006 7 22 38920 52 104 73 88.5 56.5 2494.5 56.5
2006 7 23 38921 53 109 69 89 57 2551.5 57
2006 7 24 38922 54 112 72 92 60 2611.5 60
2006 7 25 38923 55 102 80 91 59 2670.5 59
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2006 7 26 38924 56 106 68 87 55 2725.5 55
2006 7 27 38925 57 104 69 86.5 54.5 2780 54.5
2006 7 28 38926 58 107 67 87 55 2835 55
2006 7 29 38927 59 105 73 89 57 2892 57
2006 7 30 38928 60 98 74 86 54 2946 54
2006 7 31 38929 61 99 75 87 55 3001 55
2006 8 1 38930 62 87 64 75.5 43.5 3044.5 43.5
2006 8 2 38931 63 94 60 77 45 3089.5 45
2006 8 3 38932 64 87 65 76 44 3133.5 44
2006 8 4 38933 65 80 68 74 42 3175.5 42
2006 8 5 38934 66 95 59 77 45 3220.5 45
2006 8 6 38935 67 97 60 78.5 46.5 3267 46.5
2006 8 7 38936 68 94 64 79 47 3314 47
2006 8 8 38937 69 97 58 77.5 45.5 3359.5 45.5
2006 8 9 38938 70 90 62 76 44 3403.5 44
2006 8 10 38939 71 97 58 77.5 45.5 3449 45.5
2006 8 11 38940 72 98 62 80 48 3497 48
2006 8 12 38941 73 92 68 80 48 3545 48
2006 8 13 38942 74 95 64 79.5 47.5 3592.5 47.5
2006 8 14 38943 75 97 58 77.5 45.5 3638 45.5
2006 8 15 38944 76 97 62 79.5 47.5 3685.5 47.5
2006 8 16 38945 77 90 58 74 42 3727.5 42
2006 8 17 38946 78 97 58 77.5 45.5 3773 45.5
2006 8 18 38947 79 97 60 78.5 46.5 3819.5 46.5
2006 8 19 38948 80 99 65 82 50 3869.5 50
2006 8 20 38949 81 97 66 81.5 49.5 3919 49.5
2006 8 21 38950 82 100 63 81.5 49.5 3968.5 49.5
2006 8 22 38951 83 100 68 84 52 4020.5 52
2006 8 23 38952 84 98 64 81 49 4069.5 49
2006 8 24 38953 85 90 66 78 46 4115.5 46
2006 8 25 38954 86 95 58 76.5 44.5 4160 44.5
2006 8 26 38955 87 87 62 74.5 42.5 4202.5 42.5
2006 8 27 38956 88 87 48 67.5 35.5 4238 35.5
2006 8 28 38957 89 92 50 71 39 4277 39
2006 8 29 38958 90 99 48 73.5 41.5 4318.5 41.5
2006 8 30 38959 91 93 55 74 42 4360.5 42
2006 8 31 38960 92 100 56 78 46 4406.5 46
2006 9 1 38961 93 96 57 76.5 44.5 4451 44.5
2006 9 2 38962 94 95 60 77.5 45.5 4496.5 45.5
2006 9 3 38963 95 96 65 80.5 48.5 4545 48.5
2006 9 4 38964 96 97 53 75 43 4588 43
2006 9 5 38965 97 97 52 74.5 42.5 4630.5 42.5
2006 9 6 38966 98 87 60 73.5 41.5 4672 41.5
2006 9 7 38967 99 87 60 73.5 41.5 4713.5 41.5
2006 9 8 38968 100 82 57 69.5 37.5 4751 37.5
2006 9 9 38969 101 82 53 67.5 35.5 4786.5 35.5
2006 9 10 38970 102 84 50 67 35 4821.5 35
2006 9 11 38971 103 88 47 67.5 35.5 4857 35.5
2006 9 12 38972 104 92 47 69.5 37.5 4894.5 37.5
2006 9 13 38973 105 93 47 70 38 4932.5 38
2006 9 14 38974 106 80 63 71.5 39.5 4972 39.5
2006 9 15 38975 107 80 53 66.5 34.5 5006.5 34.5
2006 9 16 38976 108 68 47 57.5 25.5 5032 25.5
2006 9 17 38977 109 68 33 50.5 18.5 5050.5 18.5
2006 9 18 38978 110 74 32 53 21 5071.5 21
2006 9 19 38979 111 83 34 58.5 26.5 5098 26.5
2006 9 20 38980 112 75 53 64 32 5130 32
2006 9 21 38981 113 67 40 53.5 21.5 5151.5 21.5
2006 9 22 38982 114 60 38 49 17 5168.5 17
2006 9 23 38983 115 65 33 49 17 5185.5 17
2006 9 24 38984 116 70 33 51.5 19.5 5205 19.5
2006 9 25 38985 117 78 35 56.5 24.5 5229.5 24.5
2006 9 26 38986 118 83 36 59.5 27.5 5257 27.5
2006 9 27 38987 119 87 36 61.5 29.5 5286.5 29.5
2006 9 28 38988 120 88 35 61.5 29.5 5316 29.5
2006 9 29 38989 121 88 38 63 31 5347 31
2006 9 30 38990 122 88 35 61.5 29.5 5376.5 29.5
2006 10 1 38991 123 88 45 66.5 34.5 5411 34.5
2006 10 2 38992 124 90 58 74 42 5453 42
2006 10 3 38993 125 76 52 64 32 5485 32
2006 10 4 38994 126 77 48 62.5 30.5 5515.5 30.5
2006 10 5 38995 127 62 50 56 24 5539.5 24
2006 10 6 38996 128 61 53 57 25 5564.5 25
2006 10 7 38997 129 70 49 59.5 27.5 5592 27.5
2006 10 8 38998 130 72 40 56 24 5616 24
2006 10 9 38999 131 60 50 55 23 5639 23
2006 10 10 39000 132 65 43 54 22 5661 22
2006 10 11 39001 133 70 38 54 22 5683 22
2006 10 12 39002 134 70 38 54 22 5705 22
2006 10 13 39003 135 72 38 55 23 5728 23
2006 10 14 39004 136 55 51 53 21 5749 21
2006 10 15 39005 137 67 48 57.5 25.5 5774.5 25.5
2006 10 16 39006 138 71 44 57.5 25.5 5800 25.5
2006 10 17 39007 139 57 40 48.5 16.5 5816.5 16.5
2006 10 18 39008 140 58 38 48 16 5832.5 16
2006 10 19 39009 141 62 32 47 15 5847.5 15
2006 10 20 39010 142 70 33 51.5 19.5 5867 19.5
2006 10 21 39011 143 62 35 48.5 16.5 5883.5 16.5
2006 10 22 39012 144 62 30 46 14 5897.5 14
2006 10 23 39013 145 65 30 47.5 15.5 5913 15.5
2006 10 24 39014 146 60 33 46.5 14.5 5927.5 14.5
2006 10 25 39015 147 60 39 49.5 17.5 5945 17.5
2006 10 26 39016 148 60 35 47.5 15.5 5960.5 15.5
2006 10 27 39017 149 60 30 45 13 5973.5 13
2006 10 28 39018 150 63 29 46 14 5987.5 14
2006 10 29 39019 151 63 28 45.5 13.5 6001 13.5
2006 10 30 39020 152 73 28 50.5 18.5 6019.5 18.5
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2006 10 31 39021 153 65 31 48 16 6035.5 16
2006 11 1 39022 154 63 27 45 13 6048.5 13
2006 11 2 39023 155 60 28 44 12 6060.5 12
2006 11 3 39024 156 61 28 44.5 12.5 6073 12.5
2006 11 4 39025 157 65 33 49 17 6090 17
2006 11 5 39026 158 60 31 45.5 13.5 6103.5 13.5
2006 11 6 39027 159 63 32 47.5 15.5 6119 15.5
2006 11 7 39028 160 63 35 49 17 6136 17
2006 11 8 39029 161 67 30 48.5 16.5 6152.5 16.5
2006 11 9 39030 162 73 30 51.5 19.5 6172 19.5
2006 11 10 39031 163 55 29 42 10 6182 10
2006 11 11 39032 164 47 27 37 5 6187 5
2006 11 12 39033 165 55 30 42.5 10.5 6197.5 10.5
2006 11 13 39034 166 60 26 43 11 6208.5 11
2006 11 14 39035 167 60 32 46 14 6222.5 14
2006 11 15 39036 168 53 20 36.5 4.5 6227 4.5
2006 11 16 39037 169 53 20 36.5 4.5 6231.5 4.5
2006 11 17 39038 170 55 20 37.5 5.5 6237 5.5
2006 11 18 39039 171 60 22 41 9 6246 9
2006 11 19 39040 172 62 22 42 10 6256 10
2006 11 20 39041 173 58 22 40 8 6264 8
2006 11 21 39042 174 58 22 40 8 6272 8
2006 11 22 39043 175 55 30 42.5 10.5 6282.5 10.5
2006 11 23 39044 176 59 25 42 10 6292.5 10
2006 11 24 39045 177 55 23 39 7 6299.5 7
2006 11 25 39046 178 52 20 36 4 6303.5 4
2006 11 26 39047 179 57 25 41 9 6312.5 9
2006 11 27 39048 180 52 28 40 8 6320.5 8
2006 11 28 39049 181 44 23 33.5 1.5 6322 1.5
2006 11 29 39050 182 32 14 23 -9 6313 -9
2006 11 30 39051 183 31 6 18.5 -13.5 6299.5 -13.5
2006 12 1 39052 184 37 8 22.5 -9.5 6290 -9.5
2006 12 2 39053 185 37 9 23 -9 6281 -9
2006 12 3 39054 186 37 5 21 -11 6270 -11
2006 12 4 39055 187 38 8 23 -9 6261 -9
2006 12 5 39056 188 40 8 24 -8 6253 -8
2006 12 6 39057 189 45 10 27.5 -4.5 6248.5 -4.5
2006 12 7 39058 190 48 10 29 -3 6245.5 -3
2006 12 8 39059 191 50 13 31.5 -0.5 6245 -0.5
2006 12 9 39060 192 45 16 30.5 -1.5 6243.5 -1.5
2006 12 10 39061 193 42 15 28.5 -3.5 6240 -3.5
2006 12 11 39062 194 50 26 38 6 6246 6
2006 12 12 39063 195 47 18 32.5 0.5 6246.5 0.5
2006 12 13 39064 196 47 18 32.5 0.5 6247 0.5
2006 12 14 39065 197 47 18 32.5 0.5 6247.5 0.5
2006 12 15 39066 198 40 22 31 -1 6246.5 -1
2006 12 16 39067 199 46 18 32 0 6246.5 0
2006 12 17 39068 200 45 23 34 2 6248.5 2
2006 12 18 39069 201 40 15 27.5 -4.5 6244 -4.5
2006 12 19 39070 202 40 25 32.5 0.5 6244.5 0.5
2006 12 20 39071 203 47 23 35 3 6247.5 3
2006 12 21 39072 204 45 17 31 -1 6246.5 -1
2006 12 22 39073 205 34 20 27 -5 6241.5 -5
2006 12 23 39074 206 45 17 31 -1 6240.5 -1
2006 12 24 39075 207 50 17 33.5 1.5 6242 1.5
2006 12 25 39076 208 45 15 30 -2 6240 -2
2006 12 26 39077 209 43 19 31 -1 6239 -1
2006 12 27 39078 210 37 22 29.5 -2.5 6236.5 -2.5
2006 12 28 39079 211 40 22 31 -1 6235.5 -1
2006 12 29 39080 212 52 26 39 7 6242.5 7
2006 12 30 39081 213 47 15 31 -1 6241.5 -1
2006 12 31 39082 214 45 14 29.5 -2.5 6239 -2.5
2007 1 1 39083 215 45 20 32.5 0.5 6239.5 0.5
2007 1 2 39084 216 49 13 31 -1 6238.5 -1
2007 1 3 39085 217 52 20 36 4 6242.5 4
2007 1 4 39086 218 60 17 38.5 6.5 6249 6.5
2007 1 5 39087 219 46 16 31 -1 6248 -1
2007 1 6 39088 220 38 11 24.5 -7.5 6240.5 -7.5
2007 1 7 39089 221 42 12 27 -5 6235.5 -5
2007 1 8 39090 222 45 12 28.5 -3.5 6232 -3.5
2007 1 9 39091 223 45 14 29.5 -2.5 6229.5 -2.5
2007 1 10 39092 224 45 11 28 -4 6225.5 -4
2007 1 11 39093 225 56 22 39 7 6232.5 7
2007 1 12 39094 226 50 18 34 2 6234.5 2
2007 1 13 39095 227 31 15 23 -9 6225.5 -9
2007 1 14 39096 228 28 8 18 -14 6211.5 -14
2007 1 15 39097 229 27 5 16 -16 6195.5 -16
2007 1 16 39098 230 32 2 17 -15 6180.5 -15
2007 1 17 39099 231 34 1 17.5 -14.5 6166 -14.5
2007 1 18 39100 232 37 2 19.5 -12.5 6153.5 -12.5
2007 1 19 39101 233 38 2 20 -12 6141.5 -12
2007 1 20 39102 234 45 10 27.5 -4.5 6137 -4.5
2007 1 21 39103 235 37 15 26 -6 6131 -6
2007 1 22 39104 236 40 5 22.5 -9.5 6121.5 -9.5
2007 1 23 39105 237 47 10 28.5 -3.5 6118 -3.5
2007 1 24 39106 238 57 11 34 2 6120 2
2007 1 25 39107 239 52 10 31 -1 6119 -1
2007 1 26 39108 240 51 10 30.5 -1.5 6117.5 -1.5
2007 1 27 39109 241 52 19 35.5 3.5 6121 3.5
2007 1 28 39110 242 50 17 33.5 1.5 6122.5 1.5
2007 1 29 39111 243 50 12 31 -1 6121.5 -1
2007 1 30 39112 244 45 10 27.5 -4.5 6117 -4.5
2007 1 31 39113 245 47 22 34.5 2.5 6119.5 2.5
2007 2 1 39114 246 42 15 28.5 -3.5 6116 -3.5
2007 2 2 39115 247 47 7 27 -5 6111 -5
2007 2 3 39116 248 53 10 31.5 -0.5 6110.5 -0.5
2007 2 4 39117 249 55 18 36.5 4.5 6115 4.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


2007 2 5 39118 250 60 16 38 6 6121 6
2007 2 6 39119 251 57 18 37.5 5.5 6126.5 5.5
2007 2 7 39120 252 55 20 37.5 5.5 6132 5.5
2007 2 8 39121 253 64 26 45 13 6145 13
2007 2 9 39122 254 62 28 45 13 6158 13
2007 2 10 39123 255 65 37 51 19 6177 19
2007 2 11 39124 256 57 40 48.5 16.5 6193.5 16.5
2007 2 12 39125 257 62 26 44 12 6205.5 12
2007 2 13 39126 258 50 29 39.5 7.5 6213 7.5
2007 2 14 39127 259 50 28 39 7 6220 7
2007 2 15 39128 260 56 26 41 9 6229 9
2007 2 16 39129 261 65 29 47 15 6244 15
2007 2 17 39130 262 62 24 43 11 6255 11
2007 2 18 39131 263 60 22 41 9 6264 9
2007 2 19 39132 264 60 32 46 14 6278 14
2007 2 20 39133 265 55 20 37.5 5.5 6283.5 5.5
2007 2 21 39134 266 62 22 42 10 6293.5 10
2007 2 22 39135 267 67 34 50.5 18.5 6312 18.5
2007 2 23 39136 268 54 22 38 6 6318 6
2007 2 24 39137 269 49 26 37.5 5.5 6323.5 5.5
2007 2 25 39138 270 50 25 37.5 5.5 6329 5.5
2007 2 26 39139 271 55 28 41.5 9.5 6338.5 9.5
2007 2 27 39140 272 58 28 43 11 6349.5 11
2007 2 28 39141 273 43 30 36.5 4.5 6354 4.5
2007 3 1 39142 274 45 20 32.5 0.5 6354.5 0.5
2007 3 2 39143 275 45 16 30.5 -1.5 6353 -1.5
2007 3 3 39144 276 45 7 26 -6 6347 -6
2007 3 4 39145 277 52 14 33 1 6348 1
2007 3 5 39146 278 58 17 37.5 5.5 6353.5 5.5
2007 3 6 39147 279 62 25 43.5 11.5 6365 11.5
2007 3 7 39148 280 68 20 44 12 6377 12
2007 3 8 39149 281 70 43 56.5 24.5 6401.5 24.5
2007 3 9 39150 282 67 27 47 15 6416.5 15
2007 3 10 39151 283 67 40 53.5 21.5 6438 21.5
2007 3 11 39152 284 67 30 48.5 16.5 6454.5 16.5
2007 3 12 39153 285 75 28 51.5 19.5 6474 19.5
2007 3 13 39154 286 81 30 55.5 23.5 6497.5 23.5
2007 3 14 39155 287 80 35 57.5 25.5 6523 25.5
2007 3 15 39156 288 74 35 54.5 22.5 6545.5 22.5
2007 3 16 39157 289 77 34 55.5 23.5 6569 23.5
2007 3 17 39158 290 88 34 61 29 6598 29
2007 3 18 39159 291 85 40 62.5 30.5 6628.5 30.5
2007 3 19 39160 292 82 35 58.5 26.5 6655 26.5
2007 3 20 39161 293 80 38 59 27 6682 27
2007 3 21 39162 294 69 45 57 25 6707 25
2007 3 22 39163 295 70 33 51.5 19.5 6726.5 19.5
2007 3 23 39164 296 54 40 47 15 6741.5 15
2007 3 24 39165 297 62 45 53.5 21.5 6763 21.5
2007 3 25 39166 298 72 33 52.5 20.5 6783.5 20.5
2007 3 26 39167 299 76 38 57 25 6808.5 25
2007 3 27 39168 300 69 44 56.5 24.5 6833 24.5
2007 3 28 39169 301 50 34 42 10 6843 10
2007 3 29 39170 302 51 30 40.5 8.5 6851.5 8.5
2007 3 30 39171 303 57 26 41.5 9.5 6861 9.5
2007 3 31 39172 304 72 26 49 17 6878 17
2007 4 1 39173 305 78 37 57.5 25.5 6903.5 25.5
2007 4 2 39174 306 78 42 60 28 6931.5 28
2007 4 3 39175 307 79 37 58 26 6957.5 26
2007 4 4 39176 308 84 35 59.5 27.5 6985 27.5
2007 4 5 39177 309 81 43 62 30 7015 30
2007 4 6 39178 310 80 38 59 27 7042 27
2007 4 7 39179 311 80 42 61 29 7071 29
2007 4 8 39180 312 70 50 60 28 7099 28
2007 4 9 39181 313 77 40 58.5 26.5 7125.5 26.5
2007 4 10 39182 314 57 42 49.5 17.5 7143 17.5
2007 4 11 39183 315 61 28 44.5 12.5 7155.5 12.5
2007 4 12 39184 316 60 33 46.5 14.5 7170 14.5
2007 4 13 39185 317 65 35 50 18 7188 18
2007 4 14 39186 318 75 27 51 19 7207 19
2007 4 15 39187 319 75 45 60 28 7235 28
2007 4 16 39188 320 71 42 56.5 24.5 7259.5 24.5
2007 4 17 39189 321 73 35 54 22 7281.5 22
2007 4 18 39190 322 70 42 56 24 7305.5 24
2007 4 19 39191 323 64 28 46 14 7319.5 14
2007 4 20 39192 324 67 28 47.5 15.5 7335 15.5
2007 4 21 39193 325 66 44 55 23 7358 23
2007 4 22 39194 326 65 34 49.5 17.5 7375.5 17.5
2007 4 23 39195 327 55 40 47.5 15.5 7391 15.5
2007 4 24 39196 328 68 40 54 22 7413 22
2007 4 25 39197 329 74 36 55 23 7436 23
2007 4 26 39198 330 78 38 58 26 7462 26
2007 4 27 39199 331 80 42 61 29 7491 29
2007 4 28 39200 332 88 42 65 33 7524 33
2007 4 29 39201 333 90 44 67 35 7559 35
2007 4 30 39202 334 90 50 70 38 7597 38
2007 5 1 39203 335 85 58 71.5 39.5 7636.5 39.5
2007 5 2 39204 336 77 58 67.5 35.5 7672 35.5
2007 5 3 39205 337 70 50 60 28 7700 28
2007 5 4 39206 338 68 45 56.5 24.5 7724.5 24.5
2007 5 5 39207 339 61 42 51.5 19.5 7744 19.5
2007 5 6 39208 340 60 45 52.5 20.5 7764.5 20.5
2007 5 7 39209 341 72 33 52.5 20.5 7785 20.5
2007 5 8 39210 342 80 34 57 25 7810 25
2007 5 9 39211 343 89 44 66.5 34.5 7844.5 34.5
2007 5 10 39212 344 92 44 68 36 7880.5 36
2007 5 11 39213 345 96 45 70.5 38.5 7919 38.5
2007 5 12 39214 346 97 52 74.5 42.5 7961.5 42.5
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Excel Day in Degree Cum. Degree Degree Avg
Day of Year Frost Year Max Min Avg Day Day Day Check AnnualYear Mo Day


2007 5 13 39215 347 95 60 77.5 45.5 8007 45.5
2007 5 14 39216 348 91 52 71.5 39.5 8046.5 39.5
2007 5 15 39217 349 92 45 68.5 36.5 8083 36.5
2007 5 16 39218 350 90 44 67 35 8118 35
2007 5 17 39219 351 90 54 72 40 8158 40
2007 5 18 39220 352 90 50 70 38 8196 38
2007 5 19 39221 353 87 50 68.5 36.5 8232.5 36.5
2007 5 20 39222 354 93 54 73.5 41.5 8274 41.5
2007 5 21 39223 355 86 58 72 40 8314 40
2007 5 22 39224 356 75 50 62.5 30.5 8344.5 30.5
2007 5 23 39225 357 75 40 57.5 25.5 8370 25.5
2007 5 24 39226 358 77 38 57.5 25.5 8395.5 25.5
2007 5 25 39227 359 88 40 64 32 8427.5 32
2007 5 26 39228 360 90 40 65 33 8460.5 33
2007 5 27 39229 361 97 48 72.5 40.5 8501 40.5
2007 5 28 39230 362 94 54 74 42 8543 42
2007 5 29 39231 363 83 53 68 36 8579 36 2007
2007 5 30 39232 364 87 42 64.5 32.5 8611.5 32.5 Avg (n ) % values
2007 5 31 39233 365 93 42 67.5 35.5 8647 35.5 55.7 365 100.0
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APPENDIX B 
FREEZE INDEX PARAMETER GRAPHS 







No Graph Generated for 1914
(Insufficient Data)
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No Graph Generated for 1929
(Insufficient Data)


Hanksville 1928


0


1000


2000


3000


4000


5000


6000


7000


8000


9000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1930


0


1000


2000


3000


4000


5000


6000


7000


8000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1931


0


1000


2000


3000


4000


5000


6000


7000


8000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay







Hanksville 1932


0


1000


2000


3000


4000


5000


6000


7000


8000


9000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1934


6740


6760


6780


6800


6820


6840


6860


6880


6900


6920


6940


0 50 100 150 200 250 300


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1935


5700


5800


5900


6000


6100


6200


6300


6400


0 50 100 150 200 250 300 350


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1936


0


1000


2000


3000


4000


5000


6000


7000


0 50 100 150 200 250 300 350


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay







Hanksville 1937


0


1000


2000


3000


4000


5000


6000


7000


8000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1938


6100


6150


6200


6250


6300


6350


0 50 100 150 200 250 300


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1939


0


1000


2000


3000


4000


5000


6000


7000


8000


0 50 100 150 200 250 300 350 400


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay


Hanksville 1940


5840


5860


5880


5900


5920


5940


5960


5980


6000


6020


6040


0 50 100 150 200 250 300


day of frost year


cu
m


ul
at


iv
e 


de
gr


ee
-d


ay







No Graphs Generated for 1941 through 1947
(Insufficient Data)
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No Graph Generated for 1966
(Insufficient Data)
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MBF OUTPUT
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APPENDIX D 
RESULTS OF EXTREME FROST DEPTH ANALYSIS 


 
 











Shootaring Uranium
Hanksville, UT weather data


recurrence standard duration of
m interval variate Year Avg. Temp (oF) degree-day (oF-day) freeze (days) Pediment layer fine-grained Pediment layer coarse-grained


200.00 5.2958
1 82.00 4.4006 1919 48.1 1531.5 93 59.6 73.7
2 41.00 3.7013 1979 51.0 1239.5 80 49.6 62.8
3 27.33 3.2895 1949 51.5 1044.5 64 45.0 57.8
4 20.50 2.9955 1948 50.7 1016 72 44.7 57.0
5 16.40 2.7660 1955 51.6 1031.5 81 43.7 55.9
6 13.67 2.5772 1917 47.9 933 97 43.2 55.4
7 11.71 2.4165 1973 50.7 891 64 41.4 53.3
8 10.25 2.2764 1915 49.3 825 64 40.5 51.9
9 9.11 2.1519 1968 51.4 985 124 39.8 51.0
10 8.20 2.0398 1992 52.7 881.5 73 38.9 50.0
11 7.45 1.9377 1925 51.9 842 66 38.8 50.0
12 6.83 1.8437 1963 53.7 792 40 38.1 49.2
13 6.31 1.7567 1912 50.3 749.5 64 37.9 48.9
14 5.86 1.6755 1937 52.3 761 53 37.4 48.3
15 5.47 1.5994 1974 52.1 780 97 34.7 45.1
16 5.13 1.5276 1989 54.4 740.5 84 29.7 42.8
17 4.82 1.4596 1920 50.6 601 66 28.7 42.1
18 4.56 1.3950 1939 52.6 700.5 109 27.5 41.0
19 4.32 1.3334 1988 52.8 562.5 61 24.5 38.5
20 4.10 1.2744 1932 52.9 597.5 78 22.6 38.6


frost penetration (in)
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APPENDIX C 
Radon Attentuation 


 
BACKGROUND 


This appendix presents the results of modeling of emanation of radon-222 from the top surface of the 
proposed cover over the Tailings Storage Facility (TSF).  These results comprise an update of radon 
emanation modeling presented in Hydro-Engineering (2005).  This update is based on a revised cover 
design, updated information regarding the expected ore grade, and cover material and tailings testing 
conducted in 2008.  The physical and radiological properties of tailings and cover materials that were 
used in the model are discussed in Section 1.1.   
 
The cover system evaluated in this appendix consists of a four-layer soil cover system over tailings, with 
a total thickness of approximately 14 feet.  The final cover system will consist of the following layers 
from top to bottom: 
 


• 4-inch rock mulch cover for erosion protection; 
• 3 feet of rocky soils from local pediment for biointrusion and frost protection; 
• 6.5 feet of sand for frost protection and drainage; 
• 40 mil HDPE geomembrane to minimize the potential for the “bathtub effect”; 
• 1 foot clay layer to minimize infiltration and emanation of radon gas; and 
• A minimum of 40 inches of grading sand above the tailings.   


 
For the radon emanation modeling, the rock mulch layer and geomembrane liner were not included.   
 
The radon emanation modeling show that the planned cover system reduces the rate of radon emanation 
to values below the NRC limit of 20 picocuries per square meter per second (pCi/m2-sec) averaged over 
the entire impoundment area.   
 
Description of Model and Input Values 


Radon emanation calculations for the cover system were made with the RADON model (NRC, 1989), a 
one-dimensional model that calculates radon flux from decay of a radium-226 source (such as the 
tailings).  The key input parameters to the model include the radium-226 activity concentration, the 
coefficient of diffusion of radon through the cover materials, and the density and moisture content values 
for the cover materials that affect the diffusion of radon.  The input parameters and values used in the 
model are outlined below. 
 
Radium Activity Concentrations  


The radium-226 activity concentration values used in the model are outlined below. 
 
Tailings. The radium-226 activity concentration value for the tailings was estimated using U.S. NRC 
Regulatory Guide 3.64 (1989).  The guide presents a method for estimating the radium-226 activity by 
multiplying the ore grade by 2812 pCi/g.  Using this method, the estimated radium-226 activity for the 
previous radon emanation modeling (Hydro-Engineering, 2006) was 703 pCi/g.   The ore grade used for the 
previous radium-226 activity was 0.25% U3O8.  The estimated ore grade has been changed to 0.22% U3O8.  
Using the updated ore grade, the estimated radium-226 activity is 619 pCi/g.  This value is much higher than 
the average radium-226 activity for the existing tailings of 78.8 pCi/g.  The average grade of the ore that was 
processed through the mill to produce the existing tailings was 0.15% U3O8.   
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Prior to final reclamation, the radium-226 activity of the tailings will be measured and the results will be 
used to update the radon modeling and to reevaluate the cover design.     
 
Cover materials. For the grading sand layer, sand layer, and pediment soil layers, a radium-226 activity 
concentration value of zero pCi/g was used.  
 
Radon Emanation Coefficient 


For the tailings and all cover materials, a radon emanation coefficient of 0.35 was used.  This is the 
conservative, default value used in the RADON model. 
 
Density and Porosity 


The densities of the tailings and cover materials used in the model are based on laboratory results and 
typical values.  For the tailings, a typical value of 1.44 g/cc was used.  For the grading sand and sand 
layers, a value of 1.59 g/cc was used which is equivalent to 90 percent of the minimum value for the 
standard Proctor maximum dry density measured for the on-site sands of 110.6 pcf  (see Table 2-2 of the 
Design Report, (Tetra Tech, 2008)).  For the clay layer, a value of 1.42 g/cc was used which is equivalent 
to 95 percent of the measured standard Proctor dry density of 93.6 pcf for a clay sample from the 
proposed clay borrow area (see Table 2-2 of the Design Report, (Tetra Tech, 2008)).   
 
The porosity values for the tailings and clay layer were estimated from the dry densities based on typical 
specific gravities.  For the sand and pediment layers, the default value of 0.4 was used for the analysis.    
 
Long-Term Moisture Content 


For all layers except for the 1-ft clay layer, the long-term moisture content was estimated as 6 percent 
based on NRC (1989) which lists 6 percent as the lower bound long-term moisture content for western 
soils.  The long-term moisture content of the clay layer was estimated as 15.3 percent based on the 
measured 15 bar water content for a sample of clay from the proposed borrow area (see Appendix A).   
 
Radon Diffusion Coefficient 


The radon diffusion coefficient used in the RADON model can either be calculated within the model 
(based on an empirical relationship with degree of saturation) or input directly in the model using values 
measured from laboratory testing.  For this evaluation, calculated values were used in the RADON model 
runs.  The values that were used are summarized in the table below.  The lower the diffusion coefficient 
value, the lower the resulting rate of radon emanation. 
 


Table 1  Calculated Diffusion Coefficients 
Layer 


No. Layer Description Calculated coefficient (cm2/sec) 
5 Pediment Layer (Frost Protection and Biointrusion) 0.03131 
4 Sand Layer (Frost Protection and Drainage) 0.03131 
3 Clay Layer (Radon Barrier) 0.01098 
2 Grading Sand 0.03131 
1 Tailings 0.04019 
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Discussion of Results 


The input values and results from the modeling are summarized in Table 2.  The RADON model output is 
provided in Attachment 1. 
 
The radon emanation model results presented in Table 2 above show that the cover system reduces the rate of 
radon-222 emanation to less than 20 pCi/m2-sec.  
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Table 2 Radon Modeling Results 
Thickness 


Layer 
No Layer Description (cm) (in) 


Porosity 
(%) 


Dry Density 
(g/cm^3) 


Radium-226 
Activity 
(pCi/gm) 


Emanation 
Coefficient 


Moisture 
Content 


(%) 


Radon 
Flux 


pCi/m^2/s 
5 Pediment Layer (Frost 


Protection and 
Biointrusion) 91.5 36 0.40 1.59 0 0.35 6 20.00


4 Sand Layer (Frost 
Protection and 
Drainage) 198.1 78 0.40 1.59 0 0.35 6 24.35


3 Clay Layer (Radon 
Barrier) 30.5 12 0.42 1.42 0 0.35 15.8 97.93


2 Grading Sand 101.6 40 0.40 1.59 0 0.35 6 126.2
1 Tailings 500.0 197 0.48 1.44 619 0.35 6 354.8
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12-30-08 (15.3Clay).txt
                   -----*****! RADON !*****-----


Version 1.2 - MAY 22, 1989 - G.F. Birchard tel.# (301)492-7000
U.S. Nuclear Regulatory Commission Office of Research


         RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS                     
    ARE CALCULATED FOR MULTIPLE LAYERS


OUTPUT FILE: new


DESCRIPTION: Shootaring Canyon Radon Model


              CONSTANTS


RADON DECAY CONSTANT                       .0000021     s^-1
RADON WATER/AIR PARTITION COEFFICIENT      .26 
DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS             2.65 


              GENERAL INPUT PARAMETERS


LAYERS OF COVER AND TAILINGS               5 
DEFAULT RADON FLUX LIMIT                   20           pCi m^-2 s^-1
NO. OF THE LAYER TO BE OPTIMIZED           5 
DEFAULT SURFACE RADON CONCENTRATION        0            pCi l^-1
RADON FLUX INTO LAYER 1                    .001         pCi m^-2 s^-1
SURFACE FLUX PRECISION                     .001         pCi m^-2 s^-1


              LAYER INPUT PARAMETERS


LAYER 1       Tailings


THICKNESS                                  500          cm
POROSITY                                   .48 
MEASURED MASS DENSITY                      1.44         g cm^-3
MEASURED RADIUM ACTIVITY                   619          pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT        .35 
CALCULATED SOURCE TERM CONCENTRATION       1.365D-03    pCi cm^-3 s^-1
WEIGHT % MOISTURE                          6            %
MOISTURE SATURATION FRACTION               .180
CALCULATED DIFFUSION COEFFICIENT           4.019D-02    cm^2 s^-1


LAYER 2       Grading Sand


THICKNESS                                  101.6        cm
POROSITY                                   .4 
MEASURED MASS DENSITY                      1.59         g cm^-3
MEASURED RADIUM ACTIVITY                   0            pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT        .35 
CALCULATED SOURCE TERM CONCENTRATION       0.000D+00    pCi cm^-3 s^-1
WEIGHT % MOISTURE                          6            %
MOISTURE SATURATION FRACTION               .238
CALCULATED DIFFUSION COEFFICIENT           3.131D-02    cm^2 s^-1


 
LAYER 3       Clay Cover
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THICKNESS                                  30.5         cm
POROSITY                                   .42 
MEASURED MASS DENSITY                      1.42         g cm^-3
MEASURED RADIUM ACTIVITY                   0            pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT        .35 
CALCULATED SOURCE TERM CONCENTRATION       0.000D+00    pCi cm^-3 s^-1
WEIGHT % MOISTURE                          15.3         %
MOISTURE SATURATION FRACTION               .517
CALCULATED DIFFUSION COEFFICIENT           1.098D-02    cm^2 s^-1


LAYER 4       Sand


THICKNESS                                  198.12       cm
POROSITY                                   .4 
MEASURED MASS DENSITY                      1.59         g cm^-3
MEASURED RADIUM ACTIVITY                   0            pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT        .35 
CALCULATED SOURCE TERM CONCENTRATION       0.000D+00    pCi cm^-3 s^-1
WEIGHT % MOISTURE                          6            %
MOISTURE SATURATION FRACTION               .238
CALCULATED DIFFUSION COEFFICIENT           3.131D-02    cm^2 s^-1


LAYER 5       Biointrusion Cover


THICKNESS                                  91.5         cm
POROSITY                                   .4 
MEASURED MASS DENSITY                      1.59         g cm^-3
MEASURED RADIUM ACTIVITY                   0            pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT        .35 
CALCULATED SOURCE TERM CONCENTRATION       0.000D+00    pCi cm^-3 s^-1
WEIGHT % MOISTURE                          6            %
MOISTURE SATURATION FRACTION               .238
CALCULATED DIFFUSION COEFFICIENT           3.131D-02    cm^2 s^-1


 


              DATA SENT TO THE FILE `RNDATA' ON DRIVE A:


  N       F01        CN1       ICOST      CRITJ       ACC
  5    1.000D-03  0.000D+00      5      2.000D+01  1.000D-03


LAYER      DX         D          P          Q         XMS      RHO      
  1    5.000D+02  4.019D-02  4.800D-01  1.365D-03  1.800D-01  1.440
  2    1.016D+02  3.131D-02  4.000D-01  0.000D+00  2.385D-01  1.590
  3    3.050D+01  1.098D-02  4.200D-01  0.000D+00  5.173D-01  1.420
  4    1.981D+02  3.131D-02  4.000D-01  0.000D+00  2.385D-01  1.590
  5    9.150D+01  3.131D-02  4.000D-01  0.000D+00  2.385D-01  1.590


BARE SOURCE FLUX FROM LAYER 1:  9.050D+02 pCi m^-2 s^-1


              RESULTS OF THE RADON DIFFUSION CALCULATIONS


Page 2
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              LAYER    THICKNESS    EXIT FLUX    EXIT CONC.
                         (cm)    (pCi m^-2 s^-1) (pCi l^-1) 


                1      5.000D+02    3.548D+02    3.952D+05
                2      1.016D+02    1.262D+02    1.909D+05
                3      3.050D+01    9.793D+01    7.004D+04
                4      1.981D+02    2.435D+01    1.355D+04
                5      7.923D+01    2.000D+01    0.000D+00
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SEEPAGE ANALYSIS 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX F 
SETTLEMENT ANALYSIS 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX G 
CRACKING POTENTIAL OF RADON BARRIER 
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Designing a Cover for Shootaring that Mimics a Sustainable Natural System 
By Dr. Jody Waugh 


 
Introduction 
 
Conventional cover systems that rely solely on a compacted soil layer (CSL) to limit percolation 
will likely experience long-term degradation and an increase in permeability.  The alternative 
cover proposed for the Shootaring site is a redundant design with sustainable layers that protect 
the CSL.   
 
As with conventional UMTRA type cover designs, the Shootaring design has a CSL for radon 
attenuation and to limit water percolation.  As with RCRA Subtitle C type covers, the Shootaring 
design also includes a geomembrane to limit percolation.  However, the CSL and geomembrane 
in the Shootaring design are protected by overlying layers that function as an evapotranspiration 
(ET) cover and that control erosion and biointrusion.  EPA has accepted this redundant design 
strategy at Superfund sites, both semiarid and humid sites that also have long-term performance 
standards (Waugh et al. 2008, Kumthekar et al. 2002).   
 
The protective layer components are designed (1) to isolate the CSL and geomembrane from 
ecological and soil development processes that have been shown to degrade CSLs, and (2) to 
continue to provide long-term control of percolation even if the CSL and geomembrane do 
degrade over time.  For Shootaring, an ecosystem engineering strategy, involving the 
characterization and mimicking of sustainable natural analogs, was developed to design the 
protective layer components.   
 
This response to the interrogatory starts with a summary of degradation processes that can 
compromise the long-term performance of conventional designs.  Next is a brief review of the 
Shootaring design and how the components function to control potential contaminant release 
processes over the long term.  The following section proposes a long-term performance 
evaluation framework to address potential future degradation.  The last section discusses natural 
analogs at Shootaring that provide clues as to how a sustainable cover should be designed.   
Appendixes present a case study of the performance of a similar redundant cover design at the 
Monticello, Utah Superfund site, and a discussion of biointrusion literature and 
recommendations for biointrusion control at the Shootaring site.     
 
Compacted Soil Layer Degradation:  Why We’re Not Proposing a Conventional Cover 
 
Most conventional landfill cover designs include compacted soil layers (CSLs) to impede 
percolation through underlying contaminated materials.  Although design targets and 
performance standards for CSLs vary, typically, the goal is a saturated hydraulic conductivity of 
less than 1x10-7 cm/s.  Multiple lines of evidence, including EPA and DOE field studies, 
laboratory studies, and monitoring data, show that many existing CSLs that are not protected 
from ecological and soil development processes have fallen short of the low-hydraulic 
conductivity targets, often at the time of or shortly after construction, and sometimes by several 
orders of magnitude (Daniel 1994, Melchoir 1997, Benson et al. 1999, Benson 2001, Albrecht 







and Benson 2001, Waugh 2004, Albright et al. 2004, Waugh et al. 2007). Several reasons are 
cited: 


• Unanticipated ecological consequences of designs that encourage biointrusion (Hakonson 
1992, Suter et al. 1993, Bowerman and Redente 1998, Waugh et al. 1999, Waugh 2004). 


• Compaction of the CSL either dry or wet of optimum during construction (Daniel 1994, 
Benson et al. 1999). 


• Desiccation cracking (Boyton and Daniel 1984, Daniel 1994, Albrecht and Benson 2001). 


• Differences between laboratory and field-determined hydraulic conductivities (Daniel 
1984, Benson et al. 1999, Ragowski 1990). 


• Freeze-thaw cracking (Kim and Daniel 1992, Benson and Othman 1993). 


• Differential settlement (Jessberger and Stone 1991, LaGatta 1992, Daniel 1994). 


• Retention of borrow soil structure (clods) during construction and pedogenesis (soil 
development processes) after construction (Benson and Daniel 1990, Benson 1999, 2001, 
Albright et al. 2004, Waugh 2007). 


 
Advances in the science and engineering of cover designs and lessons learned from monitoring 
conventional covers contributed to the development of alternatives to low-permeability designs 
for uranium mill tailings (Waugh et al. 2001).  In many arid and semiarid ecosystems, relatively 
low precipitation, high potential evapotranspiration (ET), and thick unsaturated soils limit 
recharge (Gee and Tyler, 1994).  Alternative covers that mimic this natural water conservation, 
sometimes called ET covers (USEPA 2003, ITRC 2003), may provide long-term hydrologic 
isolation of subsurface contaminants, thereby reducing long-term risk (Clarke et al. 2004).  
Alternative covers can also be viewed as a type of enhanced natural attenuation—a sustainable 
manipulation of natural processes that limits contaminant migration (Albright et al. 2007). 
     
Alternative covers  rely on a store-and-release principle.  They consist of a thick, finer-textured 
soil “sponge” layer that stores precipitation in the root zone where it can be removed seasonally 
by ET (Anderson et al., 1993).  Capillary barriers, composed of coarse-textured sand and gravel 
placed below this soil “sponge,” can enhance soil water storage capacity and limit unsaturated 
flow (Nyhan et al. 1990, Ward and Gee 1997; Stormont and Morris, 1998).  Available water 
storage capacity has been defined as the difference between the total amount of water retained in 
a soil at field capacity (drained upper limit) and the amount of water remaining when the soil 
dries to the permanent wilting point for plants (lower limit of extraction) (Ritche 1981).  At the 
permanent wilting point, soil water tensions become too high for plants to remove more water, 
however, evaporation alone may continue to dry a cover soil. 
  
The sustainability of ET covers relies, in part, on the establishment and resilience of a diverse 
plant community (Waugh 1997).  Changes in the plant community will influence soil water 
movement, ET rates, and the water balance of a cover.  However, plant community dynamics are 
complicated and effects are difficult to predict.  Even in the absence of large-scale disturbances, 
seasonal and yearly variability in precipitation and temperature will cause changes in species 
abundance, diversity, biomass production, and soil water extraction rates on covers (Link et al. 
1994).  Investigations of natural analogs can provide insight as to how ecological and soil 







development processes may influence sustainability of alternative covers (Waugh 2004, Waugh 
et al. 2006).  Evidence from natural analogs can improve our understanding of changes in cover 
performance in response to shifts in climate and disturbances; effects of vegetation dynamics on 
ET, soil hydraulic conductivity and water retention, soil erosion, and animal burrowing; and 
effects of soil development processes on water storage, hydraulic conductivity, and site ecology. 
 
Shootaring Cover Design 
 
This section is a brief review of potential contaminant release processes at Shootaring and how 
the cover design components function to limit releases. 
 
Release Processes 
 
Several concomitant processes acting on a disposal cell for the Shootaring tailings could cause 
the release and transport of tailings contaminants.  A cover must be designed to withstand these 
processes. 
 
Water Percolation 
Rainwater and snow melt not lost by runoff and evaporation will enter the cover overlying the 
tailings and become distributed in the soil layers in response to various water potential gradients 
(e.g. Hillel 1980).  Depending on the properties and thicknesses of the cover layers, soil water 
could either evaporate from the cover surface, be extracted by plants and returned to the 
atmosphere as transpiration, remain stored in the soil, percolate into and remain stored in the 
tailings, or drain from the tailings potentially mobilizing and releasing contaminants. 
 
Radon Release  
Radium-226 in uranium mill tailings emits radon gas.  Rates of radon escape into the atmosphere 
above a disposal cell will depend on the physical, hydrological, and radiological properties of the 
tailings and overlying soil layers (NRC 1989).  The properties that most influence radon release 
are the soil moisture content of the cover, the radon diffusion coefficient for the cover, Radium-
226 concentrations in the tailings, and the emanating fraction for radon in the tailings (Smith et 
al., 1985). 
 
Erosion  
Removal of fine-grained soil by sheetflow erosion, rills, gullies, and wind deflation could expose 
and disperse tailings under extreme conditions, or, more likely, reduce the thickness of cover soil 
layers leading to contaminant transport by other pathways (e.g., percolation).  Soil loss by 
sheetflow erosion involves the detachment of soil particles from the cover by raindrop splash and 
overland flow.  If storm runoff is intense, flow may concentrate, cutting rills and gullies deep 
into the cover (Walters and Skaggs 1986).  Wind transports soil particles by surface creep, 
saltation, and re-suspension, and may be particularly rapid leeward of topographic highs formed 
by mounded disposal cells (Ligotke 1994).  


 







Frost Penetration 
As temperatures drop and soil layers within the cover freeze, water drawn toward the freezing 
front can cause desiccation cracking (Chamberlain and Gow 1979), freeze/thaw cracking, and 
frost heaving (Miller 1980), particularly in compacted soil layers (Kim and Daniel 1992, Suter et 
al. 1993).  Desiccation and frost cracking may lead to increased permeability and gas diffusion in 
compacted soil layers within the frost zone.  Frost heaving may also cause distinct engineered 
soil layers to become mixed, thereby disrupting the integrity of critical layer interfaces 
(Bjornstad and Teel 1993). 
 
Plant Root Intrusion 
Plants growing in the cover could potentially root into tailings, actively translocating and 
disseminating contaminants in above-ground tissues (Foxx 1984, Morris and Fraley 1989; 
Markose et al., 1993).  Roots may also alter tailings chemistry potentially mobilizing 
contaminants (Cataldo et al. 1987, Driver 1994).  Macropores left by decomposing plant roots 
act as channels for water and gases to effectively bypass compacted soil barriers (Hillel 1980, 
Passioura 1991).  Plant roots may concentrate in and extract water from buried clay layers, 
causing desiccation and cracking (Reynolds 1990).  This can occur even when overlying soils are 
nearly saturated (Hakonson 1986), indicating that the rate of water extraction by plants may 
exceed the rehydration rate of the buried clay.  Roots can also clog lateral drainage layers (DOE 
1992), potentially increasing infiltration rates. 
 
Animal Intrusion 
Burrowing animals can mobilize contaminants by vertical displacement of tailings or by altering 
erosion, water balance, and radon release processes (Hakonson et al. 1992, Suter et al. 1993, 
Bowerman and Redente 1998).  Vertical displacement results as animals excavate burrows, and 
can be followed by ingestion or external contamination on skin and fur (Hakonson et al. 1982, 
McKenzie et al. 1982).  Once in the surface environment, contaminants may then be transferred 
through higher trophic levels and carried off site (e.g., O'Farrell and Gilbert 1975; Arthur and 
Markham 1983).  Loose soil cast to the surface by burrowing animals is vulnerable to wind and 
water erosion (Winsor and Whicker 1980, Cadwell et al. 1989).  Burrowing influences soil water 
balance and radon releases by decreasing runoff, increasing rates of water infiltration and gas 
diffusion, but also increasing evaporation due to natural drafts (Cadwell et al. 1989, Sejkora 
1989, Landeen 1994). 
 
Cover Component Functions 
 
This section describes how Shootaring cover components will function to limit releases by the 
processes described above.  The design basis for each component of the proposed cover is 
summarized in Table 1. 
 
Radon Attenuation 
The Shootaring design includes a cover system—a CSL operating in conjunction with overlying 
protective layers—to satisfy radon-222 flux standards. The thickness of the cover system was 
based on calculations of radon flux using the computer program RADON (NRC 1989).  RADON 
is applied in an iterative procedure to determine the necessary thickness that will prevent the 







average radon flux from exceeding 20 pCi · m–2 · s–1.  The factors that most influence radon flux 
include soil moisture content, the radon diffusion coefficients, radium-226 activity in the tailings, 
and the radon-222 emanation fraction for the tailings (Smith et al. 1985). At drier sites, radon 
flux is particularly sensitive to the CSL water content and porosity because radon diffusion is 
elevated when interconnected pore spaces are filled with air (NRC 1989).  
 
Table 1.  Technical basis and assumptions for components of the alternative cover design. 


Compacted Soil Layer 
• Soil type will be selected from available borrow sources that can satisfy performance 


requirements for low permeability and radon attenuation. 
• Compaction requirements will be determined with tests and calculations of saturated 


hydraulic conductivity and radon attenuation. 
• Soil conditioning requirements will consider the morphology and structure of borrow soils. 


Capillary Break Layer 
• Grain size and gradation requirements will be based on tests and calculations of unsaturated 


flow (e.g. Richard’s Equation) between the soil sponge layer and capillary layer, and of 
saturated hydraulic conductivity. 


• The layer thickness will be based on the design (monolayer or graded filter) and 
constructability.      


Soil Sponge Layer Materials 
• The soil type will be selected from available borrow sources that can satisfy water balance 


and revegetation performance standards. 
• Soil selection criteria will include soil hydraulic properties and water storage capacity. 
• Soil sponge materials will have adequate fertility and nominal phytotoxicity (e.g. low salinity 


and sodicity) for establishment and sustainability of a diverse plant community.  


Soil Sponge Layer Thickness:  The sponge thickness will be based on evaluations of 
• Current and possible future climates. 
• Soil water storage capacity. 
• Plant evapotranspiration rates and seasonality. 
• Plant root ecology, depths, and distribution. 
• Burrowing animal ecology, habitat conditions, and burrow characteristics. 
• Frost protection requirements for the underlying CSL. 


Soil/Rock Admixture 
• Rock naturally occurring in the soil sponge on the top slope and side slope satisfies NRC 


erosion criteria for size and durability. 
• The interstitial soil will be live topsoil with favorable fertility, microbiology, propagules, and 


nominal phytotoxicity. 
• No credit will be taken for erosion protection provided by plants. 


Vegetation 
• Revegetation goals include rapid establishment, adapted to soil/rock admixture habitat, 


ample and spatially uniform evapotranspiration rates, sustainable, resilient to disturbance 
(e.g. fire, drought, disease), consistent with future land use. 


• The revegetation design will be based on current and future climate, potential natural 
vegetation, and borrow soil hydrology, chemistry, fertility, and biology.   


 







RADON calculates porosity as a function of the dry-weight bulk density. NRC considers the 
long-term soil water content of the CSL to be the parameter that introduces the greatest 
uncertainty in radon attenuation calculations (NRC 1989). The geomembrane and capillary layer 
overlying the CSL will limit upward wicking and desiccation of the CSL, thereby maintaining 
moisture levels needed for radon attenuation. 
 
Water Balance and Percolation 
The Shootaring design has redundant components to address percolation:  the CSL, the 
geomembrane, and the overlying water balance cover (ET/capillary barrier design).  The CSL 
and geomembrane are designed for low hydraulic conductivity and are barriers to saturated flow.  
These components are protected by overlying layers that function as a water balance cover.  The 
protective layer components are designed to isolate the CSL and geomembrane from ecological 
and soil development processes that have been shown to degrade CSLs (see above discussion).  
The protective layers are also designed to continue to control percolation even if the CSL and 
geomembrane degrade over time.  This section focuses on the function of the water balance 
cover components. 


The protective layers are designed to create a favorable soil water balance as the primary means 
for limiting percolation. In the semiarid to arid Shootaring environment, groundwater recharge is 
naturally limited where thick, soils store precipitation until soil evaporation and plant 
transpiration—evapotranspiration—seasonally return it to the atmosphere. The design mimics 
and enhances this natural water conservation.  The design includes a soil “sponge” layer 
consisting of the fines within a silty gravelly loam (see Natural Analogs and Cover Sustainability 
at Shootaring below), overlying a coarse-grained capillary break layer. The capillary layer limits 
downward water movement and increases the water storage capacity of the sponge layer. High 
tensions in the small pores of the fine-grained soil sponge impede movement of water into the 
larger pores of the underlying coarse-grained layer. Drainage into the capillary layer occurs only 
if water accumulation at the sponge/capillary layer interface approaches saturation and tensions 
decrease sufficiently for water to enter the larger pores (Ho and Webb 1998, Stormont and 
Morris 1998, Hillel 1980).  Evapotranspiration prevents excessive water accumulation above the 
textural break (Waugh et al. 1991; Anderson et al. 1993; Link et al. 1994, Sackshewsky et al. 
1995, Waugh 2002, Anderson and Forman 2002). In short, the soil sponge stores water while 
plants are dormant, then plants extract stored water during the growing season and return it to the 
atmosphere.   


Appendix A is a performance monitoring case study for a similar water balance cover at the 
Monticello, Utah, Superfund site.  The case study shows that at Monticello, a southeastern Utah 
site that receives more than twice the annual precipitation as Shootaring, percolation flux in the 
water balance layers has averaged less than 0.6 mm/yr (about 2.0 x 10-9 cm/s).  


The hydrology of the water balance cover components will be strongly influenced by the 
hydraulic properties of the cover soils, namely the saturated hydraulic conductivity (Ks), the 
unsaturated hydraulic conductivity (Kψ), and the soil water characteristic curve (SWCC) (the 
relationship between volumetric water content, θ, and suction, ψ).  Hydraulic properties 
measured during the design phase are typically used to determine the final thickness of the soil 
layer and as input to models used to predict cover hydrology that incorporate Richard’s solution 
for unsaturated flow such as UNSAT-H and HYDRUS (Fayer et al. 1992, Khire et al. 1997, 
Zornberg et al. 2003, Benson and Chen 2003, Benson et al. 2005).  However, long-term post-







construction processes such as freezing and thawing, wetting and drying, root growth and death, 
and burrowing animals often lead to formation of a network of larger pores between existing soil 
peds.  This development of soil structure (Buol et al. 1997, Hillel 1998) causes changes in 
hydraulic properties (Suter et al. 1993, Benson and Othman 1993, Chamberlain et al. 1994, 
Albrecht and Benson 2001, Ayers et al. 2004).  As a result, properties measured during design 
may not reflect the long-term condition of cover soils.  The long-term assessment of the 
hydrology of the Shootaring water balance cover will account for changes in the hydraulic 
properties by evaluating natural analogs (see Using Analogs to Design a Sustainable Cover).  
 
Erosion Control 
A primary erosion control issue for vegetated cover designs is whether vegetation alone will 
adequately limit soil loss, or if gravel and rock admixtures are necessary to armor the soil when 
vegetation is sparse or less dependable. Vegetation and organic litter disperse raindrop energy, 
shield underlying fine soils, increase infiltration, reduce surface water flow and surface wind 
velocity, bind soil particles, and filter sediment from runoff (Wischmeier and Smith 1978). 
However, vegetation alone will not be adequate at the arid Shootaring site where plant growth is 
sparse. The benefits of a combination of rock for erosion protection and plants for 
evapotranspiration can be achieved by mixing rock into the upper layer of the soil sponge. 
Erosion studies (Walters and Skaggs 1986; Ligotke 1994) and soil-water balance studies (Waugh 
et al. 1994; Sackschewsky et al. 1995) suggest that rockl mixed into the surface helps control 
erosion where vegetation is sparse, mimicking conditions that lead to the formation of natural 
gravel pavements.  The rock admixture helps disperse raindrop energy, shield underlying fine 
soils, and reduce flow velocity.  The erosion resistance of a rock admixture designs can be 
inferred from local natural analogs (see Natural Analogs and Cover Sustainability at Shootaring). 
 
Frost Protection 
The fine-grained soil sponge layer will provide more than adequate depth to isolate the capillary 
layer and CSL from frost damage. The estimated maximum frost depth in the topsoil layer will 
likely be less than one meter given historical climatic conditions. A modified Berggren approach 
(DOE 1989, Smith and Rager 2002) will be used to calculate the maximum frost depth for a 
range of possible future climate changes.   
  
Biointrusion Control 
The design of the water balance cover includes measures to limit biological intrusion by plant 
roots and burrowing vertebrates. By retaining soil water close to the surface, the soil sponge and 
capillary layers create a habitat for relatively shallow-rooted plant species; root growth is 
generally limited to regions within the soil where extractable water is available. The thickness of 
the soil sponge layer is expected to exceed the burrow depths of most vertebrates in the 
Shootaring area. If deeper burrowing is likely for either current conditions or for a future climate 
scenario, then a layer of rock could be used as an added deterrent. Loosely aggregated gravel and 
rock have been shown to deter burrowing mammals (Cline et al. 1980; Hakonson 1986, 
Bowerman and Redente 1998). A rock biointrusion layer could be placed within the sponge layer 
above the capillary barrier layer or added to the capillary barrier.  See Appendix B: Biointrusion 
Literature and Performance of the Shootaring Cover. 







Vegetation 
A diverse mixture of native plants on the cover will maximize water removal by 
evapotranspiration (Link et al. 1994) and remain more resilient to major disturbances and 
fluctuations in the environment. Revegetation efforts will attempt to emulate the structure, 
diversity, dynamics, and function of native plant communities occurring on deep fine-grained 
soils in the area. The native vegetation at Shootaring is a mosaic of species that structurally and 
functionally change in response to disturbances and climatic fluctuations (e.g. Tausch et al. 
1993). Similarly, biological diversity in the cover vegetation will be important to plant 
community stability and resilience given variable and unpredictable changes in the environment 
resulting from pest outbreaks, disturbances (overgrazing, fire, etc.), and climatic fluctuations.  
The rock admixture will increase near-surface water storage, enhancing seedling emergence.  
Hence, the rock admixture will control both wind and water erosion and, functioning as a mulch, 
enhance seedling emergence and plant growth (Waugh et al. 1994). 
 
Long-Term Performance Evaluation Framework 
 
The common methodology for predicting the performance of cover designs combines results of 
short-term field tests and numerical models such as HELP.  The implicit assumption is that long-
term changes in the performance of engineered covers can be predicted with model 
extrapolations based on a few years of monitoring ambient conditions in field tests. An 
alternative approach for evaluating the long-term performance of covers links risk-based, 
probabilistic modeling (Ho et al. 2002, Meyer and Gee 1999) with evidence derived from natural 
analogs (Waugh 1994) to bound reasonable ranges of possible future environmental settings.  
 
The general steps of a systematic approach for projecting long-term performance that links 
modeling and natural analogs follows:  
 
1. Develop and screen future environmental scenarios. A scenario is a well-defined sequence 


of processes or events that describe possible future conditions of the disposal cell. For 
example, a scenario might include a future climate state based on global change models, 
future ecological conditions and stages of soil development for that climate state, and a 
different land use. Future environmental conditions are inferred from evaluations of natural 
and anthropogenic analogs. 


 
2. Develop models of relevant future scenarios. Broad conceptual models of future scenarios 


are developed first to guide the selection of mechanistic and probablistic models. Detailed 
models are then selected and integrated into a total system model framework that links 
performance with risk, such as FRAMES (mepas.pnl.gov/FRAMESV1/index.html).  
Simulations of the performance of water balance covers will require a code that solves 
Richard’s equation for unsaturated flow such as UNSTA-H or HYDRUS.   


 
3. Develop values and uncertainty distributions for input parameters. Parameters values and 


uncertainty distributions are developed from the characterization of borrow materials and 
natural analogs.  These data are needed for design verification modeling, and to evaluate 
performance for possible future environmental scenarios.  Single deterministic values 
might be assigned to some well-characterized parameters, but uncertainty distributions are 







preferable. The uncertainty and/or variability in parameters may require the use of 
uncertainty distributions to define values. Uncertainty distributions for many 
environmental values will be based on the characterization of natural analogs. Some 
uncertainty distributions are derived from literature or monitoring results at similar sites.  


 
4. Perform calculations and sensitivity/uncertainty analyses. Because performance 


calculations (runs) will include stochastic parameters, a Monte Carlo approach is often 
used to rapidly create large suites of simulations that input different combinations of 
parameter values sampled from the uncertainty distributions. The results are a collection of 
uncertainty distributions that can be compared to the performance objectives. Sensitivity 
analyses indicate which input parameters the performance metrics are most sensitive to. 


 
5. Document results and iterate previous steps as needed. The results are presented as the 


probability (risk) of exceeding a performance objective. Results can be used to iteratively 
evaluate alternative designs and components, to select the most suitable cover design for 
conditions at a site, and to project performance for possible future environmental scenarios.  


 
6. Monitor key performance indicators. Use results of sensitivity analyses to help select 


parameters for post-closure performance monitoring. The objectives of performance 
monitoring include (1) provide early warnings of possible deterioration of the cover, (2) 
compare actual performance results with model predictions, and (3) reiterate and refine 
long-term performance projections, particularly in response to changes in the 
environmental setting. 


 
Natural Analogs and Cover Sustainability at Shootaring 
 
The Shootaring cover is a redundant design (see Shootaring Cover Design).  The design includes 
upper soil layers that protect the underlying CSL and geomembrane from ecological and soil 
development process, function as an evapotranspiration (ET) cover, and control erosion and 
biointrusion.  The ecology and morphology of a natural soil profile near the site provided clues 
about long-term performance.  The natural analog, a pediment surface adjacent to the Shootaring 
site called the Stormitt gravelly loam (NRCS Web Soil Survey 2.0, Henry Mountains Area, Utah, 
Parts of Garfield, Kane, and Wayne Counties), provides evidence of long-term soil water 
balance, plant habitat and root intrusion, and erosion protection, and is the proposed engineering 
target for the upper protective layers of the cover.  The upper protective layers in the cover will 
be designed to mimic the morphology and ecology of the pediment surface and soil profile.  
Hence, this soil is the preliminary first choice as the borrow source for the upper protective 
layers of the cover.  
 
Descriptions of the morphology, hydrology, ecology, edaphology (fertility), and erodibility of 
the pediment surface soil, Stormitt gravelly loam, follow.  
 
Soil Morphology  -  Disturbed bulk samples of the pediment surface were obtained during an 
initial characterization. On the basis of laboratory testing of the samples, the soil is classified as a 
Silty Gravel (GM) using the Unified Soil Classification System. This USCS classification is 
simlar to the NRCS Stormitt gravelly loam mapping unit.  Gilbert (1877) suggested that the 







pediment surfaces were formed by stream transport of detritus form the nearby Henry 
Mountains. Streams eroded vertically downward through overlying unconsolidated soils and 
were stopped after encountering bedrock (Entrada Sandstone). Subsequent stream flows began 
lateral erosion across the bedrock surface.  Stream courses were alternately abandoned and 
renewed as stream flow developed in locations of easily erodible soils adjacent to previously 
deposited sediment, continuing the process.  This process of vertical and lateral erosion and 
deposition eventually covered wide areas along the base of the Henry Mountains (Figure 1).  


 


 


Figure 1.  Pediment gravel soil (Stormitt gravelly loam) overlying Entrada sandstone in a roadcut 
near the Shootaring site.   


 
Detritus from the Henry Mountains mainly consists of trachyte, a resistant fine-grained extrusive 
igneous rock. Due to their resistance to erosion, the pediment surfaces have existed for a long 
time and now exhibit well-developed soil profiles. Stage III+ carbonate horizons have developed 
in pediment surface soils (Figure 2) indicating an extended age (Birkeland, 1999). Carbonate 
accumulates in a soil through deposition of calcium carbonate in dust, followed by downward 
transportation by rainfall. The carbonate is left behind after moisture is removed by soil 
evaporation and plant transpiration.  The longer this carbonate deposition occurs, the greater the 
accumulation of calcium carbonate, and the more advanced the carbonate morphology. Thus, the 
depth of carbonate accumulation in this soil, at approximately 18 inches, also provides an 
estimate of the average depth of water percolation. 
 







 
 


Figure 2.  Calcic horizon with Stage III+ carbonate development in pediment gravel analog soil 
profile (Stormitt gravelly loam) is evidence of a geologically stable surface with a favorable soil 
water balance.   
 
Physical and Hydraulic properties of the natural pediment surface are reproduced from NRCS 
information in Table 2. 
 
Table 2.  Soil physical and hydraulic properties of the Stormitt pediment soil  
 


Map 
Unit 


Depth 
(inche
s) 


Boulders/Cobbles 
(%) 


Sand 
(%) 


Fines 
(%) 


Saturated 
hydraulic 
conductiv
ity (10-3 
cm/s) 


Available 
water 
capacity 
(%) 


Stormitt 0-12 40-55 45-70 30-55 0.42 - 1.4 9 - 12 


 12-18 25-40 55-70 30-45 0.42 - 1.4 8 - 10 


 18-60 40-55 45-60 40-55 0.42 - 1.4 8 - 10 


Edaphology   
 







A preliminary sampling of soil edaphic properties included fertility and USDA soil texture.  
Table 3 data represent only the upper portion of the soil profile.  Soil edaphic properties are 
characterized to identify any growth-limiting factors and as a reference or target for developing a 
revegetation plan.  The analysis of edaphic properties included macronutrients (N, P, K), 
micronutrients (Ca, Ma, S, B, Z, Fe, Mn, and Cu), pH, salinity (electrical conductivity), CEC, 
organic matter, organic N, sodicity, soil texture, and CaCO3.    
 
Soil fertility and texture are not likely inhibiting plant growth; values are within normal ranges 
for desert soils in the area.  Soil pH is slightly alkaline, soil conductivity is typical for arid sites, 
and the soil adsorption ratio (1.4) is low.  The low organic matter content reflects the typically 
low plant productivity of deserts. Concentrations of soil macronutrients (nitrogen, phosphorus, 
and potassium) and micronutrients (sulfate, zinc, iron, manganese, copper, calcium, magnesium, 
and boron) are also within typical ranges.  The sandy soil texture would suggest low plant-
available water in the profile, however, the well-developed calcic horizon most likely raises the 
water storage capacity above the level expected for this soil texture (Hennessey et al. 1983).   


 
Table 3.  Soil fertility and texture for the pediment soil analog site at the Shootaring site a. 
 


Fertility pH Salts 
(mmho/cm) 


Organic 
Matter LOI- %


Nitrates 
(ppm)b 


Phosphorus 
(ppm) 


Potassium 
(ppm) 


     Pediment 8.4 0.6 0.9 2.3 4.6 116 
       


Texture   % Sand % Silt % Clay Texture c % Coarse 
Fragments  


% CaCO3 
eq. 


     Pediment 73 11 16 Sandy loam 35 10.1 
a Determiend from a single grab sample in a road cut. 
b Parts per million. 
c USDA classification system. 


 
Plant Ecology   
 
The plant community on the Stormitt gravelly loam at Shootaring is dominated by two shrubs, 
ephedra and blackbrush (Table 4 and Figure 3).  Ephedra occurs where sand hummocks overly 
the pediment gravel surface.  Blackbrush occurs where the sand layer is thin.  Evidence that the 
analog site has been historically overgrazed includes the relative lack of palatable grasses and 
forbs and the presence of snakeweed, a short shrub that typically occurs on overgrazed rangeland 
in southeastern Utah.  The morphology of the Stormitt gravelly loam creates habitat for the 
relatively sahllow-rooted blackbrush and ephedra, possibly because of the well-developed 
calcium carbonate horizon that occurs at about 18 inches.  The calcium carbonate horizon is a 
long-term marker of percolation depth.  The silt-size carbonates also increase the water holding 
capacity of the soil (Hennessy et al. 1983). 
 







 


Figure 3.  Vegetation growing on the pediment natural analog (Stormitt gravelly loam) near the 
Shootaring site.  The conceptual design for the protective water balance cover mimicks this soil 
profile and vegetation. 


 
Table 4.  Species and seeding rates as planted on the Monticello cover. 


Scientific Name Common Name %Covera 
Pediment   
Coleogyne ramosissima  Blackbrush 5-10 
Ephedra viridis Green ephedra 5-10 
Gutierrezia Snakeweed 1-2 
Opuntia Pricklypear 1-2 
Pleuraphis jamesii Galleta 1-2 
   
Fine Sand   
Gutierrezia Snakeweed 5-10 
Atriplex canescens Fourwing saltbush 1-2 
Artemisia filifolia Sand sagebrush 1-2 
Ericameria nauseosa Rabbitbrush 1-2 
Sporobolus cryptandrus Sand dropseed 1-2 
Achnatherum hymenoides Indian ricegrass 1-2 
Salsola Russian thistle t 
Ambrosia Ragweed t 
Sphaeralcea Globemallow t 


 a t = trace amount of canopy cover or < 1%. 







In contrast, on a nearby disturbed soil profile consisting of fine sand, potentially deep-rooted 
shrubs occur including fourwing saltbush and rabbitbrush (Table 4 and Figure 4).  The carbonate 
horizon is poorly developed in this soil, hence, water holding capacity is likely lower and roots 
likely follow water that percolates deeper in this profile than in the undisturbed pediment soil. 
 
Future characterization will include evaluating the potential natural (climax) vegetation in BLM 
grazing exclosures, and excavating test pits to quantify the relationships between carbonate 
horizon development, plant species composition and abundance, and rooting depth. 


 


 


Figure 4.  Vegetation growing on a disturbed fine sandy loam soil near the Shootaring site. 


 
Erosion Protection Evidence 
 
Natural pediment surfaces are extremely resistant to erosive forces. Longevity is evident by 
desert varnish formed on exposed boulders (Figure 5) and the degree of soil development. Well- 
developed carbonate horizons begin to form approximately 18 inches below the surface. 
Although a detailed pedogenic analysis has not yet been performed, the abundance of carbonate 
indicates that the pediment surface has been stable for a minimum 10,000 years and perhaps as 
long as 100,000 years. 


 







 


Figure 5.  Typical desert varnish on a trachyte boulder at the pediment analog site (Stormitt 
gravelly loam) near the Shootaring mill. 
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ABSTRACT 
 
The U.S. Department of Energy Office of Legacy Management (DOE) and the U.S. 
Environmental Protection Agency (EPA) collaborated on the design and monitoring of an 
alternative cover for the Monticello uranium mill tailings disposal cell, a Superfund site in 
southeastern Utah.  Ground-water recharge is naturally limited at sites like Monticello where 
thick, fine-textured soils store precipitation until evaporation and plant transpiration seasonally 
return it to the atmosphere.  The cover at Monticello uses local soils and a native plant 
community to mimic the natural soil water balance.  The cover is fundamentally an 
evapotranspiration (ET) design with a capillary barrier.  
 
A 3-hectare drainage lysimeter was embedded in the cover during construction of the disposal 
cell in 2000.  The lysimeter consists of a geomembrane liner below the capillary barrier that 
directs percolation water to a monitoring system.  Soil water storage is determined by integration 
of point water content measurements.  Meteorological parameters are measured nearby.  Plant 
cover, shrub density, and leaf area index (LAI) are monitored annually. 
  
The cover performed well over the 7-year monitoring period (2000-2007).  The cumulative 
percolation was 4.2 mm (0.6 mm yr-1), satisfying an EPA goal of an average percolation of <3.0 
mm yr-1.  Almost all percolation can be attributed to the exceptionally wet winter and spring of 
2004-2005 when soil water content slightly exceeded the water storage capacity of the cover.  
The diversity, percent cover, and LAI of vegetation increased over the monitoring period, 
although the density of native shrubs that extract water from deeper in the cover has remained 
less than revegetation targets. 
 
DOE and EPA are applying the monitoring results to plan for long-term surveillance and 
maintenance and to evaluate alternative cover designs for other waste disposal sites. 
 
*Operated by S.M. Stoller Corporation for the U.S. Department of Energy Office of Legacy Management. 
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INTRODUCTION 
The U.S. Department of Energy Office of Legacy Management (DOE) and the U.S. 
Environmental Protection Agency (EPA) collaborated on the design and construction of a 
disposal cell to contain uranium mill tailings at the DOE Monticello, Utah, Disposal Site 
(www.lm.doe.gov/land/sites/ut/monticello/monticello.htm).  This study addresses the use of an 
engineered earthen cover to reduce percolation of precipitation into the underlying tailings.  
Many conventional covers designed for uranium mill tailings disposal cells rely on the low 
hydraulic conductivity of a compacted soil layer to limit infiltration and percolation.  An 
alternative design approach is to manipulate the cover ecosystem with the goal of enhancing soil 
water storage and plant evapotranspiration.  The performance of the alternative design depends 
on interaction of the climatology, soil hydrology, and plant ecology of the site. 


This paper reviews (1) the history and regulatory background of the Monticello Disposal Site, (2) 
the environmental setting and design of the Monticello cover, (3) the design and installation of a 
3-hectare (ha) (7.5-acre) lysimeter embedded in the cover, and (4) water balance and vegetation 
monitoring results from the lysimeter since 2000.  Results of studies using small weighing 
lysimeters and large caisson lysimeters that led to the final cover design for Monticello were 
reported in previous Waste Management Conference Proceedings [1, 2]. 
 
HISTORY AND REGULATORY REQUIREMENTS 
Monticello is a small town located in the southeastern corner of Utah in San Juan County (Figure 
1).  Vanadium Corporation of America constructed the original Monticello mill in 1942 with 
Federal Government funding to provide vanadium during World War II.  Beginning in the mid-
1940s and ending in 1960, the mill processed vanadium and uranium ores from across the 
Colorado Plateau.  Concentrated vanadium ore was shipped off site for use in the hardening of 
steel.  Concentrated uranium ore was shipped off site for use in the production of nuclear 
weapons components.  Processing of the ores resulted in the generation of tailings that were 
stored at the site.  The mill processed nearly one million Mg of uranium ore and produced more 
than 2.5 million m3 of tailings and other contaminated materials before its closure.  The tailings 
contain high concentrations of a variety of metals and radioactive materials that pose a risk to 
human health and the environment. 
The Monticello Mill Tailings Site was placed on the National Priorities List (Superfund) in 1989 
because of the risks associated with mill tailings and related contaminated materials.  Tailings at 
the former millsite and nearby contaminated properties were cleaned up, as required by the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  DOE, 
EPA, and the State of Utah Department of Environmental Quality (UDEQ) entered into a Federal 
Facilities Agreement that specified DOE as the lead Federal agency responsible for cleanup at 
the millsite, and EPA and UDEQ as regulatory oversight agencies.  The disposal cell design was 
subject to both minimum technology guidance for hazardous waste disposal facilities [3] under 
subtitle C of the Resource Conservation and Recovery Act of 1976 (RCRA), and design 
guidance for radon attenuation and 200-1000-yr longevity [4] under the Uranium Mill Tailings 
Radiation Control Act of 1978 (UMTRCA).  Construction of the tailings disposal cell was 
completed in 2000. 


DOE initiated long-term surveillance and maintenance (LTS&M) activities in 2001 with 
regulatory oversight by EPA Region VIII and UDEQ [5].  LTS&M activities include routine 
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inspection, operation, and maintenance of the disposal cell; annual site inspections; and 
CERCLA 5-year reviews (begun in 1997) to monitor and document the effectiveness of the 
selected remedies.   


 
Fig. 1.  Location of the Monticello Millsite in southeastern Utah. 


 
CLIMATE, SOILS, AND VEGETATION 


Monticello is semiarid with cold, windy winters and mild summers.  The 58-yr (1948−2006) 
average annual precipitation is 390 mm (15.4 in).  The average minimum January temperature is  
-10.5 °C, and the average July maximum temperature is 28.9 °C.  Three seasons occur with 
respect to soil-water balance: November through March, the season of deep infiltration and 
moisture accumulation in soils (precipitation averages 160 mm); April through June, a moisture-
depletion period when plants are most active (precipitation averages 60 mm); and July through 
October, a season of near-surface moisture accumulation and depletion resulting from monsoonal 
convection storms (precipitation averages 170 mm).  Annual snowfall averages 160 to 170 cm. 


The clay loam to sandy loam soils (Monticello very fine sandy loam) within the footprint of the 
Monticello disposal cell formed in Pleistocene loess [6]. The potential natural vegetation in this 
soil consists primarily of western wheatgrass (Pascopyrum smithii), Sandberg bluegrass (Poa 
secunda), blue grama (Bouteloua gracilis), mountain big sagebrush (Artemisia tridentata subsp. 
vaseyana), and rubber rabbitbrush (Ericameria nauseosa), and typically has a canopy coverage 
of 50% to 60%. 
 
COVER DESIGN AND MONITORING OBJECTIVES 
 
Conventional and Alternative Covers 
Most conventional cover designs include compacted soil layers (CSLs) to impede percolation 
into underlying contaminated materials [3, 4].  Although design targets and performance 
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standards for CSLs vary, the typical goal is a saturated hydraulic conductivity less than 1x10-7 
cm/s.  Multiple lines of evidence (including EPA and DOE field studies, laboratory studies, and 
monitoring data) show that many existing CSLs in covers fall short of the low-conductivity 
targets, often at or shortly after construction, and sometimes by several orders of magnitude [7, 
8, 9, 10, 11, 12, 13, 14].  Several reasons are cited: 


• Unanticipated ecological consequences of designs that encourage biointrusion [14, 15, 
16, 17, 18, 19]. 


• Compaction either dry or wet of optimum during construction [9, 20]. 


• Desiccation cracking [7, 12]. 


• Differences between laboratory and field-determined saturated hydraulic conductivities 
[9, 20]. 


• Freeze-thaw cracking [21, 22]. 


• Differential settlement [9, 23, 24]. 


• Retention of borrow soil structure (clods) during construction and pedogenesis (soil 
development processes) after construction [9, 11, 13, 14, 19]. 


Advances in the science of cover performance and lessons learned from monitoring conventional 
covers contributed to the development of alternatives to the low-conductivity designs for 
uranium mill tailings [25].  In many arid and semiarid ecosystems, relatively low precipitation, 
high potential evapotranspiration (ET), and thick unsaturated soils limit recharge [26].  
Alternative covers that mimic this natural water conservation, sometimes called ET covers [27, 
28], may provide long-term hydrologic isolation of subsurface contaminants, thereby reducing 
long-term risk [29].  Alternative covers can also be viewed as a type of enhanced natural 
attenuation—a sustainable manipulation of natural processes that limits contaminant migration 
[30].     


Covers that rely on this store-and-release principle consist of thick, finer-textured soil layers that 
store precipitation in the root zone where it can be removed seasonally by ET [31].  Capillary 
barriers, composed of coarse-textured sand and gravel placed below this soil “sponge,” can 
enhance soil water storage capacity and limit unsaturated flow [32, 33, 34].  Available water 
storage capacity has been defined as the difference between the total amount of water retained in 
a soil at field capacity (drained upper limit) and the amount of water remaining when the soil 
dries to the permanent wilting point for plants (lower limit of extraction) [35].  At the permanent 
wilting point, soil water tensions become too high for plants to remove more water.  


The sustainability of ET covers relies, in part, on the establishment and resilience of a diverse 
plant community [36].  Changes in the plant community will influence soil water movement, ET 
rates, and the water balance of a cover.  However, plant community dynamics are complicated 
and effects are difficult to predict.  Even in the absence of large-scale disturbances, seasonal and 
yearly variability in precipitation and temperature will cause changes in species abundance, 
diversity, biomass production, and soil water extraction rates on covers [37].  Investigations of 
natural analogs can provide insight as to how ecological processes may influence sustainability 
of alternative covers [19, 39].  Evidence from natural analogs can improve our understanding of 
vegetation responses to climate change and disturbances; effects of vegetation dynamics on ET, 
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soil hydraulic conductivity, soil erosion, and animal burrowing; and effects of soil development 
processes on water storage, hydraulic conductivity, and site ecology. 
 
Monticello Cover Design 
The final cover for Monticello is a composite design that surpasses the EPA minimum 
technology guidance for hazardous waste disposal facilities regulated under RCRA Subtitle C [3] 
and exceeds UMTRCA radon attenuation requirements [4].  The design includes a CSL (or radon 
barrier) directly above the tailings that is overlain with an HDPE (high-density polyethylene) 
geomembrane.  The cover was also designed to mimic the favorable ecology and water balance 
of deep eolian soils that occur in the landscape surrounding the disposal site.  An EPA goal for 
the Monticello ET cover is sustainability—to even perform better over time—increasing the 
probability of satisfying the UMTRCA 200 to 1000-yr design life.  This paper focuses on the 
performance of the Monticello ET cover components independent of the CSL and geomembrane.  


The ET cover design for Monticello (Figure 2) relies on the water-storage capacity of a 163-cm, 
fine-textured soil and rock layer (sponge) overlying a 38-cm, sand capillary barrier layer to retain 
precipitation until it is seasonally removed by vegetation (solar pumps) [39, 40].  Theoretically, 
water movement into the sand should occur only if water accumulation at the soil/sand layer 
interface approaches saturation and tensions decrease sufficiently for water to enter the larger 
pores of the sand layer.  Hydraulic performance can be evaluated as the probability that, over 
time, ET is sufficient to prevent water accumulation in the soil sponge from exceeding the 
storage capacity. 


Other components of the Monticello design either facilitated construction or were included to 
enhance long-term performance. A geotextile fabric maintains the fine-grained soil/coarse sand 
layer discontinuity during construction and until soil aggregation can occur by natural pedogenic 
processes [41].  The combination of vegetation and the surface gravel admixture controls 
erosion.  Vegetation and organic litter disperse raindrop energy, shield underlying fine soils, 
increase infiltration, reduce surface water flow and surface wind velocity, bind soil particles, and 
filter sediment from runoff [42].  Gravel mixed into the surface helps control erosion when 
vegetation is sparse (following construction, fires, drought, etc.), mimicking conditions that lead 
to the formation of natural gravel pavements.  The gravel admixture also helps disperse raindrop 
energy, shield underlying fine soils, and reduce flow velocity.  Gravel mulches increase near-
surface water storage, enhancing seedling emergence.  Hence, the gravel admixture controls both 
wind and water erosion [43, 44] and, functioning as a mulch, enhances seedling emergence and 
plant growth [45].   


The Monticello design includes frost protection, deterrents for biointrusion, and other attributes 
for plant growth.  The topsoil layer has physical and hydraulic properties similar to the rest of the 
soil sponge, but also contains the nutrients, propagules, and microorganisms (e.g., mycorrhizae) 
needed to establish a sustainable plant community.  The soil depth is more than adequate to 
protect underlying RCRA components (CSL and geomembrane) from frost damage [46].  The 
soil sponge thickness is the primary biointrusion deterrent.  Water retention in the soil sponge 
should limit deep root penetration, and the layer exceeds the depth of most burrowing vertebrates 
in the area.  A 30.5-cm layer of cobble-size rock above the capillary barrier is an added deterrent 
should deeper burrowers, such as coyotes, enter the area.  Fine-textured soil fills the interstices of 
this rock layer, preventing it from behaving like a second capillary barrier.   
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Fig 2.  Monticello alternative cover design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Fig. 2. Monticello ET Cover Profile. 
 
Monitoring Objectives and Parameters 
The primary EPA monitoring objective is to demonstrate that annual average percolation from 
the ET cover is less than 3 mm [47].  Percolation is considered the critical measurement 
parameter for the study.  Secondary monitoring objectives are to collect data appropriate for the 
development of landfill cover design guidance and to improve numerical modeling methods [47].  
Thorough understanding of processes that control water balance and movement within the cover 
ecosystem is necessary to meet this objective.  Secondary monitoring parameters encompass 
three dominant factors influencing cover performance: 


- Climate:  Air temperature, relative humidity, wind speed and direction, solar 
radiation, and precipitation. 


- Soils:  Changes in water status and inherent hydrologic and engineering parameters 


- Vegetation:  Changes in plant species composition, canopy cover, shrub abundance, 
and leaf area index (LAI). 


 
 
LYSIMETER CONSTRUCTION AND MONITORING 
Performance of alternative covers and related ecological parameters fluctuate on a seasonal and 
yearly basis and can best be evaluated using lysimetry.  Sampling and monitoring at Monticello 
focus on the components of the soil water balance (precipitation, changes in soil water storage, 
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percolation, runoff and evapotranspiration), soil hydraulic properties, and plant establishment 
and abundance.  
 
Soil Water Balance Monitoring 
The water balance the Monticello cover was monitored using a 3-ha drainage lysimeter.  Water 
balance monitoring included input of precipitation, and outputs of evapotranspiration, 
percolation (or drainage) through the capillary barrier, and runoff.  The lysimeter was isolated 
from runon.  Precipitation (Pt), percolation (Pc), runoff (Ro), and water storage changes (ΔS) are 
measured directly, and evapotranspiration (ET) is estimated by difference:  


ET = Pt − Pc − Ro + ΔS       (Eq. 1) 


All parameters are recorded as linear units (mm) of water.   


Drainage lysimeters offer the only direct means for measuring percolation at field scale and, 
coupled with additional soil instrumentation, allow comprehensive evaluation of the soil-water 
balance of alternative cover designs [48].  Lysimeters have been used for many years to evaluate 
irrigation needs and, more recently, to test the hydrologic performance of landfill covers [13, 33, 
39, 49].  


The 3-ha drainage lysimeter at Monticello, installed during construction of the 16-ha (40-acre) 
topslope of the Monticello disposal cell, functions as a large-scale water collection system.  The 
HDPE geomembrane placed below the ET cover (Figure 2) made creation of the water collection 
system possible.  The lysimeter was formed by welding an HDPE flap to the geomembrane that 
directs percolation water to a sump at the lower corner of the 3-ha facet of the cover.  Surface 
runoff is collected in a 10 m × 20 m test plot formed with treated lumber sidewalls and installed 
within the 3-ha embedded lysimeter.  Surface flow is collected in a concrete sump at the low end 
of the runoff plot. 


Percolation and surface runoff are routed by pipes from the sumps into basins equipped with 
instrumentation (pressure transducer, tipping bucket, and float switch) capable of measuring 
flows with a precision better than 1 mm/yr.  A discussion of the flow measurement system and 
its precision can be found in Benson et al. [50].  Soil water content is measured by vertical arrays 
of time domain reflectometry (TDR) probes in three nests located at quarter points along a 
downslope transect through the embedded lysimeter.  Soil water storage is determined by 
integration of the TDR point water-content measurements.  Meteorological parameters 
(precipitation, air temperature, relative humidity, solar radiation, wind speed, and wind direction) 
are measured at an on-site weather station and compared to meteorological data from a nearby 
National Weather Station (NWS). 


Figure 3 displays time series of soil water balance parameters in the Monticello ET cover from 
July 1, 2000 through October 15, 2007.  Total percolation measured in the embedded lysimeter 
was 4.2 mm over the 7-year monitoring period (0.6 mm yr-1), satisfying the EPA goal of an 
annual average percolation of <3.0 mm yr-1.  In contrast, annual percolation in a conventional 
low-conductivity cover monitored with water flux meters at the Lakeview, Oregon Disposal Site, 
which has a climate and ecology similar to Monticello, was 100 to over 1000 times higher [14].   
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Fig. 3.  Water balance of the ET cover at the Monticello, Utah, Disposal Site. 
 
Almost all percolation measured in the embedded lysimeter occurred during the exceptionally 
wet winter-spring of 2004-2005; there was no percolation in the ET cover during the first 4 years 
of monitoring.  Most of the surface runoff (40 of 51 mm) during the 7-year period also occurred 
during 2004-2005.  Total precipitation for the 6-month period, September 2004 through February 
2005—531 mm (20.9 in)—was greater than 250% of the long-term average (211 mm or 8.3 in; 
1948-2007).  January 2005 precipitation (172 mm; 7.01 in) was the highest January total and the 
second highest monthly total on record for the Monticello NWS station.   


The cyclical soil-water storage time series (Figure 3) reflects the amount and seasonality of 
precipitation and evapotranspiration.  Seasonal high and low water storage occurred in mid-to-
late spring and mid-to-late fall, respectively.  An overall drying trend from 2000 through 2001 
can be attributed to less than average precipitation in 2001 (228 mm; 59% of average) and 
greater water extraction as plants matured.  Soil water storage remained low from 2002 to 2004, 
fluctuating between seasonal lows of around 125 mm and highs of around 225 mm.   


Water storage spiked at about 480 mm during the exceptionally wet winter-spring of 2004-2005, 
exceeding the drained upper limit of 440 mm, as determined in caisson lysimeters (see section on 
Soil Sampling and Analysis), causing percolation.  Plant evapotranspiration extracted soil water 
to a lower limit of about 150 mm following the 2005 spike, and again in 2007, which was 25 mm 
greater than the extraction limit prior to the spike.  Higher soil water content near the bottom of 
the cover profile, after the spike, was the reason for the elevated extraction limit.  Poor shrub 
establishment and hence poor root water extraction likely caused water accumulation near the 
bottom of the profile.  A wet summer monsoon season—315 mm (12.4 in) for July-October; 
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almost twice the long-term average—kept the seasonal low water storage elevated in 2006, 
decreasing the available water storage capacity. 


The monitoring system in the embedded lysimeter may underestimate percolation from the fine-
textured soil sponge layer into the coarse sand capillary barrier.  If plant roots access the coarse 
layer, transpiration could remove water that would have flowed laterally to the collection system.  
A current study that is evaluating root depth and abundance will address this issue. 
 
Soil Sampling and Analysis 
Soil hydraulic properties and soil edaphic (plant growth) properties were evaluated in 2000 and 
2006, respectively.  Four loose soil samples (20-L buckets) and four undisturbed samples were 
collected to evaluate hydraulic properties of all layers (Figure 2) at three locations during 
construction of the embedded lysimeter in 2000.  At each location, two of the undisturbed 
samples were collected using thin-wall sampling tubes (76 mm diameter), and two were 
collected as hand-carved blocks (200 mm diameter and length).  The disturbed samples were 
analyzed for particle size distribution (ASTM D 422), Atterberg limits (ASTM D 4318), and 
compaction characteristics (ASTM D 698).  The undisturbed samples were also tested to 
determine saturated hydraulic conductivities (ASTM D 5084 or D 5856) and soil water 
characteristic curves (SWCC) (ASTM D 6836).   


Complete hydraulic property results of all tests are contained in Gurdal et al. [51].  This section 
only addresses particle size and parameters needed to calculate soil water storage capacity.  Soil 
particle size was classified for each ET cover layer, as follows, using the Unified Soil 
Classification System:  Gravel admixture (GL), topsoil (CL), fine-grained soil (CL), animal 
intrusion layer (GP), and capillary barrier (SP). 


The total storage capacity, or drained upper limit, was determined two ways: (1) calculated from 
SWCCs using the method in Khire et al. [52], which accounts for the additional storage in an 
overlying finer layer provided by the textural contrast at the capillary break, and (2) measured 
directly in large caisson lysimeters [2].  The lower bound, geometric mean, and upper bound for 
soil water storage capacity, calculated from SWCCs, were 480, 513, and 558 mm, respectively.  
These calculations of storage represent the total water stored in the soil profile rather than 
available water storage capacity (the difference between the drained upper limit and the lower 
limit of extraction).  The drained upper limit as measured directly in the caisson lysimeters was 
440 mm.  The difference may be attributable either to soil spatial variability, irregularities in the 
soil-sand interface at the capillary break, or to soil structural development and preferential flow 
in the caissons. 


Soil edaphic properties, sampled in 2006, included soil bulk density, fertility, structure, and 
texture.  The following preliminary results (Table I) represent only the upper portion of the soil 
profile.  A more comprehensive evaluation of soil morphology and related hydraulic properties 
will be completed in 2008. 


Soil fertility, texture, and bulk density are not likely inhibiting plant growth; values are within 
normal ranges and the ET cover soils are similar to a nearby analog site (similar soils but with a 
mature sagebrush-dominated plant community).  At both locations, soil pH is slightly alkaline, 
soil conductivity is typical for semiarid sagebrush steppe, and organic matter content reflects 
decay of leaf litter.  Concentrations of soil macronutrients (nitrogen, phosphorus, and potassium) 
and micronutrients (sulfate, zinc, iron, manganese, copper, calcium, magnesium, sodium, and 
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boron) are also similar and within typical ranges.  Soil texture classes and near-surface bulk 
density (compaction) values are also similar. 


 
 


Table I.  Soil fertility, texture, and bulk density for the topsoil layer in the embedded lysimeter 
and at an analog site with similar soila. 


Fertility pH Salts 
(mmho/cm) 


Organic 
Matter LOI- %


Nitrates 
(ppm)b 


Phosphorus 
(ppm) 


Potassium 
(ppm) 


     ET Cover 8.3 0.26 1.1 0.25 8.5 142 
     Analog Site 8.2 0.29 1.3 0.30 8.0 190 
       
Texture and  
Bulk Density % Sand % Silt % Clay Texture c % Coarse 


Fragments d 
Bulk 


Density 
     ET Cover 35 29 36 Clay loam 5-30 1.45 
     Analog Site 34 34 32 Clay loam 5-30 1.41 


a Mean values for n=10; 5 samples at 15 cm and 5 samples at 30 cm depths. 
b Parts per million. 
c USDA classification system. 
d Estimates, by volume, made in the field. 


 
Lack of soil structural development and its possible effects on water movement may be 
contributing to poor shrub establishment on the ET cover (see section on Vegetation 
Establishment and Monitoring).  Only weak structural development was observed in near-surface 
horizons on the ET cover.  In the sagebrush analog area, all the soil profiles contained well-
developed argillic horizons (zones of translocated clay accumulation that had strong blocky 
structure).  The well-developed structure of analog soils may cause preferential flow of 
precipitation, which enhances habitat for shrubs that rely on deep moisture to compete with 
grasses and forbs, and for seed production at the end of a summer of moisture depletion.  
 
Vegetation Establishment and Monitoring 
Revegetation goals for the Monticello cover included plants that (1) are well-adapted to the 
engineered soil habitat, (2) are capable of high transpiration rates, (3) limit soil erosion, and (4) 
are structurally and functionally resilient.  Diverse mixtures of native and naturalized plants are 
thought to maximize water removal and remain resilient given variable and unpredictable 
changes in the environment resulting from pathogen and pest outbreaks, disturbances 
(overgrazing, fire, etc.), and climatic fluctuations.  In contrast, the exotic grass plantings 
common on engineered covers are genetically and structurally rigid, are vulnerable to 
disturbance or eradication by single factors, and require continual maintenance. 


The Monticello cover was seeded and planted in September 2000 with a mixture of grasses, 
forbs, and shrubs (Table II), in an attempt to mimic the potential natural vegetation of native 
borrow soils, based on characterization of reference plant communities.  The monitoring 
objective was to satisfy revegetation acceptance criteria established for the site [54].  Species 
composition, percent cover, shrub density, and LAI have been measured since 2001.  Sampling 
methods included ocular point intercept [55] and quadrat [56] methods for plant cover, a point-
quarter-distance method for shrub density [57], and a radiometric method using an LAI-2000 
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(www.licor.com) for measuring LAI (ratio of leaf area to ground surface area), measured in mid-
summer.   


From 2001 to 2003, plant cover was dominated by weedy species; cover of desirable grasses and 
forbs remained less than half of the criteria, and shrub density barely exceeded one tenth of the 
criteria (Table III).  By 2004 and 2005, plant cover had improved considerably, although success  


 


Table II.  Species and seeding rates as planted on the Monticello cover. 


Scientific Name Common Name Variety Origin #PLS/Acrea 
Achillea millefolium White yarrow  NZb 0.12 
Achnatherum hymenoides Indian ricegrass Nezpar CAN 2.00 
Pascopyrum smithii Western wheatgrass Rosana WA 3.00 
Artemisia tridentata ssp. tridentatac Basin big sagebrush  UT 0.10 
Artemisia tridentata ssp. vaseyanac Mountain big sagebrush  UT 0.10 
Artemisia tridentata ssp. wyomingensisc Wyoming big sagebrush  UT 0.05 
Aster tanacetifolia Prairie aster  CA 0.05 
Astragalus cicer Cicer milkvetch Oxley CAN 1.60 
Bromus marginatus Mountain bromegrass Bromar WA 4.00 
Elymus lanceolatus Thickspike wheatgrass Critana WA 3.00 
Ericameria nauseosa Rabbitbrush  UT 1.50 
Erigeron speciosus Aspen daisy  UT 0.15 
Hesperostipa comata Needle and thread grass  WY 2.00 
Linum lewisii Lewis blue flax Appar WA 2.00 
Pleuraphis jamesii Galleta grass Viva TX 1.00 
Purshia tridentata Antelope bitterbrush  ID 1.00 
Sphaeralcea coccinea Scarlet globemallow  UT 0.50 
Sphaeralcea grossulariifolia Gooseberry leaf globemallow  UT 0.50 


a #PLS/Acre=pounds of pure live seed per acre. 
b Text on seed label reads “NZ,” but the seed probably came from Nevada rather than New Zealand. 
c Containerized plants. All other species were seeded. 


 
criteria had not been met.  Three primary concerns existed: (1) cheatgrass and jointed goatgrass, 
two annual weedy species, continued to increase on the cover; (2) the density of shrubs remained 
less than 10 percent of the success criterion, and (3) the relative cover of forbs did not meet 
success criteria and did not appear to be increasing over time.  In response, the disposal cell 
cover was seeded again, but with a single, native, perennial grass species—bottlebrush 
squirreltail (Elymus elymoides), which is known to compete with cheatgrass—and several shrub 
species.   


 
Table III.  Revegetation criteria and monitoring results for percent cover,  


LAI, and shrub density on the Monticello cover. 
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a Percent canopy cover for desirable species (excludes cover of noxious and other weeds) for the entire cover. 
b LAI (leaf area index) ratio = total leaf surface area of canopy / ground surface area below canopy.  
c Number of plants per acre.  


 
By September 2006, abundance of perennial grass species from both seedings had increased, the 
percentage of cheatgrass and jointed goatgrass cover was sharply reduced, and the criterion for 
percent cover of desirable plant species was met for the first time.  Shrub density, however, 
remained below the acceptance criterion.  


Likely causes of poor shrub establishment on the disposal cell were evaluated in 2006 [58]. 
Vegetation, soil, and wildlife parameters on the cover and in nearby analog areas were 
compared.  Results of this study indicated that the likely contributors to poor shrub establishment 
include undeveloped soil structure, factors affecting germination of rabbitbrush and sagebrush 
seed, and predation by voles.  Rabbitbrush seedlings were planted in 2007 in an effort to increase 
shrub density. 
 
CONCLUSIONS  
Results after seven years of monitoring the ET cover at the Monticello, Utah Disposal Site will 
help guide (1) long-term surveillance and maintenance decisions, and (2) the design and 
management of future waste disposal cells.  Some conclusions and lessons learned follow: 


• The Monticello ET cover, designed to mimic the water storage capacity and evapo-
transpiration of surrounding native soils and vegetation, successfully limited percolation 
through the cover, satisfying an EPA percolation objective of less than 3 mm per year. 


• Percolation was less by a factor of 100-1000 times as monitored with a large embedded 
lysimeter in the Monticello ET cover, than measured with water flux meters in a 
conventional low-conductivity cover at a site with similar climate, soils, and plant 
ecology. 


• The embedded lysimeter may underestimate percolation from the fine-textured soil layer 
into the coarse sand capillary barrier if plant roots access water in the coarse layer.  A 
current study that is evaluating root depth and abundance will address this issue. 


• Continuous monitoring over several years is necessary to understand how covers are 
influenced by fluctuations in climate and other environmental factors.  Almost all 
percolation from the Monticello ET cover occurred during one exceptionally wet year. 


• Water storage capacity measured in lysimeters during a period of percolation, a key 
design and performance parameter for ET covers, was 80-90% of the storage capacity 


 
Year 


Percent 
Covera 


 
LAIb 


Shrub 
Densityc 


Criteria 40 NA 1000 
2001 5.5 0.14 28 
2002 12.2 0.23 139 
2003 23.5 0.27 88 
2004 31.3 0.47 96 
2005 37.7 0.61 142 
2006 45.3 0.83 125 
2007 45.8  90 
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computed on the basis of soil water characteristic curves.  Performance evaluations 
should use field measurements when possible.    


• Successful design, performance monitoring, and maintenance of ET covers require 
measurement of soil edaphic properties (properties that influence vegetation 
establishment and growth), as well as measurement of soil hydraulic properties. 


• Successful design, performance monitoring, and maintenance of ET covers also require 
an understanding of plant ecology and ecophysiology.  For example, poor establishment 
of deep-rooted shrubs on the Monticello cover likely caused water accumulation lower in 
the profile after an exceptionally wet year and hence, a subsequent decrease in the 
available water storage capacity.   
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Appendix B:  Biointrusion Literature and  
Performance of the Shootaring Cover 


 
W. J. Waugh 


 
This appendix summarizes the ecological processes that are known to influence biointrusion and 
the performance of engineered soil covers. The discussion focuses on primary ecological effects: 
penetration of tailings by plant roots, burrowing animals, and possible mobilization of tailings in 
the environment. Secondary effects of biointrusion on the function and long-term performance of 
cover components are also considered. It must be emphasized that ecological effects are often 
difficult to model (predict) because they are usually coupled—processes are interactive and 
controlled by complex feedback mechanisms—and they are dynamic—processes change with 
time often in unexpected ways. Knowledge of ecological effects has been gained primarily from 
(1) empirical observations and measurements of existing covers, (2) controlled field experiments 
(e.g., lysimetry), and (3) evidence from natural analogs. 
 
Root Intrusion 
 
Transport Pathways 
 
Over time, plants may establish on a disposal cell cover leading to possible root growth through 
the cover and intrusion of the tailings. Roots that penetrate the tailings can transport 
contaminants to aboveground shoots and stems (Hakonson et al. 1992). Plants rooted in uranium 
mill tailings may contain elevated levels of uranium, molybdenum, selenium, radium-226, 
thorium-230, and polonium-210 (Clulow et al. 1991, Dreesen and Williams 1982, Hosner et al. 
1992, Lapham et al. 1989, Markose et al. 1993). Typically, levels of uranium mill tailings 
constituents in plant tissues are low, but soil-plant concentration ratios can vary markedly among 
plant species. Therefore, results from one species are not necessarily transferable to another 
species. Roots may also alter tailings chemistry as they decompose and release exudates that 
mobilize metals (Cataldo et al. 1987). 
 
Radon-222 can be actively transported into the atmosphere through the transpiration stream of 
plants that are rooted in tailings (Lewis and MacDonell 1990, Morris and Fraley 1989). Decayed 
roots also create conduits through compacted soil layers, increasing water infiltration and radon 
diffusion. Sensitivity analyses show that radon diffusion is much higher in drier soils. Radon 
barriers are most effective when soil pores are filled with water. Hence, drying of radon barriers 
by plants could potentially increase radon flux rates. Soil drying and preferential gas release 
caused by plants should be factored into radon attenuation analyses for the Shootaring cover. 
 
Root intrusion can also physically degrade covers. Evidence suggests that covers with compacted 
soil layers are vulnerable to desiccation and cracking from wet-dry cycles, freeze-thaw cycles, 
and biointrusion (Melchior et al. 1994, Kim and Daniel 1992). Macropores left by decomposing 
plant roots can act as channels for water and gases to rapidly bypass the soil mass in compacted 
soil layers. Plant roots also tend to concentrate in and extract water from compacted clay, 
causing desiccation and cracking. This degradation can occur even when overlying soils are 
nearly saturated (Hakonson 1986), indicating that the rate of water extraction by plants may 







exceed the rehydration rate of the compacted clay. In addition, roots may clog lateral drainage 
layers (DOE 1992), potentially increasing rates of infiltration through the underlying compacted 
soil.  
 
The likelihood of root intrusion depends on habitat conditions for initial plant establishment, 
subsequent magnitudes and trajectories of plant succession, rooting depths of plants that 
establish on the cover, and the ability of roots to penetrate engineered cover layers. Table 1 
provides initial estimates of rooting depths for several plant species that occur in the Shootaring 
area. Without additional ecological characterization at analogs sites, it is assumed that all are 
candidates for encroachment on a cover at the site either in the near term or at some point in the 
future.  
 
The deeper-rooted species (black greasewood, fourwing saltbush, and tamarisk) are 
phreatophytes—plants that tap into the phreatic (saturated) zone—and are the focus of this 
evaluation. These species are usually found in drainages or alkali flats where the subsurface is at 
least seasonally saturated. They generally do not occur in upland areas at Shootaring that would 
be comparable to the mesotopography of a disposal cell. However, these plants have encroached 
UMTRA covers in similar upland settings (e.g., Shiprock, Grand Junction, and Tuba City) where 
a surface layer of rock has altered the soil hydrology.  
 


Table 1. Estimates of Rooting Depths of Common Plant Species in the Vicinity  
of the Shootaring Disposal Cell Site 


 


Common Name (Genus species)(1) Rooting Depth Estimate (ft)(2) 
Tamarisk or Saltcedar (Tamarix spp) 30 
Black greasewood (Sarcobatus vermiculatus) 60 
Fourwing saltbush (Atriplex canescens) 40 
Rabbitbrush (Chrysothamnus spp) > 5 
Sand sagebrush (Artemisia filifolia) > 5 
Blackbrush (Coleogyne ramosissima) < 5 
Bottlebrush squirreltail (Elymus elymoides) < 3 
Sand dropseed (Sporobolus cryptandrus) > 3 
Galleta (Pleuraphis jamesii) < 3 
Indian ricegrass (Achnatherum hymenoides) > 3 
Globemallow (Sphaeralcea spp) > 3 


(1) Plant names according to USDA, NRCS (2002) 
(2) Rooting depth estimates based on the following references: Baum, 1978; Foxx et al., 1984;  


USDA, 1989; Nichols, 1993, 1994; Winkel et al., 1995; McKeon et al., 2006; DOE, 2006. 
 
 
Tamarisk and black greasewood are often classified as obligate phreatophytes (require a 
saturated zone), whereas fourwing saltbush is classified as a facultative phreatophyte (takes 
advantage of ground water when present but can tolerate extended periods of low water 
availability). Tamarisk can root 30 ft or more to reach ground water (e.g., Baum 1978), black 
greasewood can tap aquifers as deep as 60 ft below the land surface (Nichols 1993, 1994; 
McKeon et al. 2006; DOE 2006), and the rooting depth of fourwing saltbush may reach 40 ft 
(Foxx et al. 1984; McKeon et al. 2006; DOE 2006). 
 







Root Intrusion Barriers 
 
Barrier designs for root intrusion generally fall into four categories:  


• Thick covers,  


• Clean rock layers,  


• Chemical barriers, and  


• Compacted layers.  
 
In arid and semi-arid regions, soil cover layers with sufficient thickness to contain the rooting 
depths of perennial vegetation have been advocated as an economical way to prevent roots from 
entering buried waste (e.g. McLendon et al., 1997). For example, field tests have shown that a 
loam soil layer 6 ft thick is adequate to contain native perennial grasses on covers at Idaho 
National Laboratory (Anderson 1993). This concept was applied at the UMTRA Title II site 
known as Sherwood. The Sherwood cover has an uncompacted layer of clayey sand that varies in 
thickness from 12 ft to 20 ft and functions as a radon barrier and water storage layer 
(http://www.lm.doe.gov). Native vegetation, including ponderosa pine, was planted on the thick 
soil cover with little concern about root penetration of the tailings. 
 
Clean cobble and gravel layers that function as capillary barriers, when placed below thick soil 
layers, have been shown to be effective root intrusion barriers at several waste sites in the arid 
and semiarid west (Cline et al. 1980, Hakonson 1986, Reynolds 1990, Reith and Thompson 
1992, Waugh et al. 2006). Root growth is limited to the soil layer where extractable water is 
available to plants. These studies have found that roots generally do not grow through the dry, 
open rock layer. Some researchers suggest that cobble and gravel layers will not be effective as 
root intrusion barriers in the long term if soil sifts into the interstitial spaces of the rock, or if 
deep-rooted woody plants encroach the cover (Van Voris et al. 1998, Nyhan, 1989). However, 
sifting of fines into voids in the rock layer might be prevented in the long term using filters such 
as choked rock, graded sand/gravel filters, or geofabrics (Reith and Thompson, 1992, Waugh and 
Richardson 1997). In a long-term lysimeter study at Hanford, a biointrusion layer consisting of a 
graded filter over open-work basalt rock, placed at a depth of 5 ft below a silt loam water storage 
layer, prevented deep intrusion by sagebrush roots even after repeated cycles of wetting (to 
saturation) and drying (Glendon Gee, personal communication, Fayer and Gee 2006). 
 
A chemical root barrier fabric, originally developed by DOE for the UMTRA program as a root 
intrusion layer (Van Voris et al. 1988), is currently sold by the company Reemay as Biobarrier®. 
Designed as a time-release herbicide, this product is a polypropylene fabric imbedded with 
nodules impregnated with the herbicide trifluralin, which inhibits root cell division. The product 
works as trifluralin diffuses into the soil, effectively pruning roots in close proximity (less than 
1.2 in) to the fabric (Zimmerman 1993). Deep root growth is inhibited but the plant survives. The 
product is guaranteed to be effective for 15 years, but the dose of herbicide emitted as well as its 
longevity is markedly influenced by soil conditions, especially soil temperature. Biobarrier might 
remain effective, actively emitting herbicide, for up to 100 years under cool soil conditions (50 
°F), but for or only a few years under hot soil conditions (104 °F) (Van Voris et al. 1988; Coder 
1998). 
 







In some cases, compacted soil layers in covers may slow or suppress root intrusion. Agronomists 
have long observed that highly compacted soils cause stubby and gnarled growth of annual crops 
(Passioura 1991), and can reduce rooting depths (Foxx et al. 1984). However, plants vary greatly 
in their ability to penetrate compacted soils (Materechera et al. 1991). At arid and semiarid sites, 
root densities can be higher in buried clay layers causing seasonal desiccation (Hakonson 1986, 
Reynolds 1990). In a test of cover configurations in Grand Junction, Colorado, for UMTRA 
sites, Beedlow (1984) observed that a buried, compacted layer of rubberized asphalt prevented 
root penetration.  
  
Shootaring Design 
 
The literature indicates that the proposed Shootaring cover design may perform satisfactorily as a 
root intrusion barrier once a diverse upland plant community becomes established. The 42-inch 
thick moisture storage layer should have sufficient depth to contain the roots of most upland 
plants occurring in the area—assuming that water storage levels remain below the storage 
capacity of these soils. That would require establishment of upland native vegetation and 
adequate evapotranspiration to create a favorable soil water balance. The moisture storage layer 
likely provides adequate depth to contain roots and prevent root intrusion of tailings if the design 
mimicks the pediment soil analog (Stormitt gravelly loam). 
 
In arid and semiarid ecosystems, relatively low precipitation, high potential evapotranspiration, 
and thick unsaturated soils limit buildup of soil water and recharge (e.g., Gee and Tyler, 1994). 
Covers designed to mimic this natural water conservation consist of thick, fine-textured soil 
layers that store precipitation in the root zone where soil evaporation and plant transpiration 
seasonally remove it (Anderson et al., 1993; Link et al., 1994; Ward and Gee, 1997; EPA, 2003; 
Albright et al. 2004, Waugh et al. 2004, Fayer and Gee, 2006; Waugh et al. 2006). Coarse-
textured sand and gravel layers (capillary barriers) placed below this soil “sponge” can enhance 
the water storage capacity and limit unsaturated flow (Stormont and Anderson 1998; Khire et al. 
2000; Waugh et al. 2006).  
 
If native upland vegetation is established, water storage in the thick soil layers overlying the 
capillary barriers in the Shootaring design should remain below the water storage capacity; 
hence, the habitat should remain more favorable for relatively shallow-rooted upland species. 
Using an ecosystem engineering approach, rock admixtures and mulches can be designed to 
increase water storage near the surface, enhancing germination and seedling survival, thus 
accelerating establishment of sustainable plant communities and evapotranspiration (Waugh et 
al. 1994, Sackshewsky et al. 1995, Ward and Gee, 1997).  
 
In contrast, denuded rock mulch reduces evaporation (Groenevelt et al., 1989), increases soil 
water storage (Kemper et al. 1994), and, consequently, can create habitat for deep-rooted plants 
including phreatophytes. This has been DOE’s experience at arid and semiarid UMTRA sites 
that have covers armored with a surface layer of rock (Burt and Cox, 1993). At many UMTRA 
sites, vegetation is sprayed to prevent root intrusion. At UMTRA sites with rock armor, 
monitoring shows that infiltration exceeds evaporation causing cover soil layers and underlying 
tailings to become seasonally saturated (Glenn and Waugh 2001, Waugh 2004). Phreatophytes, 
including tamarisk or fourwing saltbush, have established on the Shiprock, Tuba City, and Grand 







Junction UMTRA covers (Burt and Cox, 1993; Waugh 2004). The option to include a clean 
cobble biointrusion layer (either as a choked rock layer or with a graded gravel filter to prevent 
filling of voids with fines) would provide additional protection if moisture conditions became 
favorable for growth of phreatophytes. 
 
As with other components of cover systems, the plant community may need to be “engineered” 
to achieve performance goals. Vegetation planted on a Shootaring cover should be:  


• Well-adapted to the engineered soil habitat,  


• Capable of high transpiration rates,  


• Proficient at limiting soil erosion, and  


• Structurally and functionally resilient.  
 


The plant establishment goal should emulate the structure, function, diversity, and dynamics of 
native plant communities in the area. In other words, the goal of revegetation should be to create 
favorable conditions for and then to accelerate ecological succession. 
 
Diverse plant communities consist of mosaics of many species that structurally and functionally 
change in response to disturbances and environmental fluctuations. Diverse mixtures of native 
and naturalized plants will maximize water removal and remain more resilient given variable and 
unpredictable changes in the environment resulting from pathogen and pest outbreaks, 
disturbances, and climate fluctuations. Local indigenous ecotypes that have been selected over 
thousands of years are usually best adapted to climatic changes and biological perturbations. In 
contrast, exotic grass plantings common on disposal cell covers are genetically and structurally 
rigid and are more vulnerable to disturbance or eradication by single factors. Conversely, in 
some cases, non-native, naturalized species have broader ecological tolerances, are more readily 
established in disturbed and engineered soils, grow more rapidly, and transpire more water—at 
least in the first few years after planting—than local ecotypes.  
 
Animal Intrusion 
 
Transport Pathways 
 
Burrowing mammals and invertebrates can mobilize tailings either directly, by vertical 
displacement of tailings to the surface of the cover profile, or indirectly, by altering physical and 
hydraulic soil properties that influence erosion, the soil water balance, and radon release 
processes (Hakonson et al. 1992, Suter et al. 1993, Bowerman and Redente 1998). Vertical 
displacement of contaminants to the surface results if animals excavate burrows into the tailings. 
Contaminants can also be mobilized by ingestion or in particulates attached to the animal’s skin 
and fur (Hakonson et al. 1982, McKenzie et al. 1982). Once in the surface environment, 
contaminants may then be transferred through higher trophic levels and carried off site (e.g., 
O'Farrell and Gilbert 1975; Arthur and Markham 1983). 
 
Loose soil cast to the surface by burrowing animals is vulnerable to wind and water erosion 
(Winsor and Whicker 1980, Cadwell et al. 1989). Pocket gophers burrowing in a low-level waste 
site at Los Alamos cast more than 10,500 pounds of soil per acre to the surface of a burial trench 







over a 14-month period (Hakonson et al. 1982). Displacement of that volume of soil left more 
than 4 ¼ cubic yards of void space per acre in the cover, or about 3700 ft of tunnel system per 
acre. In contrast, harvester ants at the Hanford Site displaced less than 2 cubic feet (ft3) of soil 
per acre over a two-year period (Cline et al. 1980). After harvester ant colonies are established, 
they remain occupied for 14 years to 30 years with little additional tunneling (Porter and 
Jorgensen, 1988). Burrowing and tunneling by mammals and invertebrates can also alter the soil 
water balance and the diffusion of radon by decreasing runoff, increasing rates of water 
infiltration and gas diffusion, and increasing drying of cover soils after a storm event due to 
natural drafts within burrows (Cadwell et al. 1989, Sejkora 1989, Landeen 1994). 
 
Kennedy et al. (1985) grouped burrowing mammals that are of concern at arid and semiarid 
Western waste burial sites based on burrowing characteristics. Species of concern included 
pocket mice, kangaroo rats, pocket gophers, ground squirrels, prairie dogs, and badgers. Rabbits 
and coyotes may also be of concern. Table 2 lists burrowing mammals of interest for designing 
the Shootaring cover and lists estimates of burrow depths based on the literature. (Note: this is a 
general list for arid and semiarid Western sites; and is not based on field observations at 
Shootaring.) 


Table 2. Estimates of Burrowing Depths of Common Mammals at Arid and Semiarid  
Waste sites in the West 


Burrowing Mammal Burrow Depth Estimate (ft)(1) 
Pocket mouse (Perognathus spp) > 3 
Deer mouse (Peromyscus spp) > 6? 
Kangaroo rat (Dypodomys spp) > 6? 
Pocket gopher (Thomomys spp; Family geomyidae) > 4 
Ground squirrel (Spermophilus spp) > 3 
Prairie dog (Cynomys spp) > 5 
Kit and swift foxes (Vulpes spp) > 3 
American badger (Taxidea taxus) > 7 
Cottontail (Sylvilagus spp) < 1 
Jackrabbit (Lepus spp) < 1 
Coyote (Canis latrans) > 3 


(1) Burrow depth estimates (within 1 ft) based on the following references: O’Farrell  
and Gilbert 1975, Cline et al. 1980, Landeen and Mitchell 1981, Hakonson et al. 1982,  
Arthur and Markham 1983, Shuman and Wicker 1986, Arthur and Markham 1987, Nyhan 1989,  
Winkel et al 1995, Bowerman and Redente 1998.   


 
Ants and invertebrates can also tunnel into tailings and move contaminants to the surface. 
Invertebrates comprise the vast majority of soil fauna and may play a key role in pedoturbation, 
the mixing and displacement of soil. Harvester ants (Pogonomyrex spp) are of particular 
importance because they favor ecologically disturbed areas associated with waste landfills and 
covers (Fitzner et al. 1979, McKenzie et al. 1982). Harvester ants have tunneled into and moved 
radioactive materials to the surface from depths greater than 15 ft in waste landfills (Klepper et 
al. 1979, Fitzner et al. 1979, Blom et al. 1994, Johnson and Blom 1995). 
 
Animal Intrusion Barriers 
 
Physical barriers for animal burrowing and tunneling generally fall into three categories (similar 
to root intrusion barriers):  







• Thick covers,  


• Clean rock layers, and  


• Compacted soil layers. 
 
Ideally, soil covers could be designed thick enough to contain burrows and prevent intrusion and 
transport of tailings. Because designing covers thick enough to prevent animal intrusion is often 
impractical given the depths desert animals burrow, particularly tunneling invertebrates, physical 
barriers or deterrents are often included. Compacted clay layers provide some deterrent to 
burrowing and tunneling until they become desiccated and cracked (Bowerman and Redente 
1998). Compacted clay is an ineffective deterrent to burrowing by prairie dogs (Shuman and 
Wicker 1987). Clean, open rock layers have been shown to prevent intrusion by burrowing 
mammals and insects including harvester ants, pocket mice, and pocket gophers (Cline et al. 
1980, Nyhan 1989). However, prairie dogs and ground squirrels have burrowed more than 8 
inches into crushed rock layers with a D50 of 2.5 inches or less (Cline et al. 1982). It can be 
assumed that larger size rock would be needed to stop larger animals such as prairie dogs and 
badgers. 
 
Performance of Shootaring Cover Design 
 
The above literature summary indicates that a cover with a thick soil layer overlying a sand 
capillary barrier should prevent intrusion of the tailings at Shootaring for most scenarios. The 42-
inch thick moisture storage layer in the Shootaring design should provide adequate thickness to 
contain most burrowing mammals that might inhabit the cover, and is likley of adequate 
thickness to prevent harvester ants from reaching the tailings. An option for using a clean cobble 
layer as a capillary barrier would provide added protection. Researchers have not evaluated the 
effectiveness of surface layers of rock as deterrents to burrowing. However, many years of 
inspection reports for existing UMTRA covers indicate that burrowing is rare on UMTRA covers 
protected with a layer of cobble-size rock armor.  Characterization of burrowing in the pediment 
analog at Shootaring will provide more conclusive evidence about the likelihood of intrusion by 
burrowing animals.   
 
Summary and Conclusions 
 
Root Intrusion 
• Plant roots that penetrate tailings can absorb contaminants into shoots and leaves. Although 


uranium mill tailings constituents are not often elevated in plants, soil-plant concentration 
ratios can vary considerably among species. Roots growing in tailings can actively draw 
radon-222 gas (dissolved in water) in the transpiration stream through roots and into stems, 
releasing it from leaves into the atmosphere. Decaying roots in tailings may also alter soil 
chemistry. Exudates released by decomposing roots can increase mobility of metals. 


• Roots can physically degrade compacted soil layers causing desiccation and cracking, and 
create conduits for water and radon gas to essentially bypass the intended barrier layer. Rates 
of water extraction by roots can desiccate compacted clay layers even when overlying soils 
are wet. Roots also decrease the hydraulic conductivity of drainage layers intended to shed 
water laterally. 







• Desert phreatophytes, plants that can send roots tens of feet deep into saturated soils, pose the 
greatest threat of root intrusion in a Shootaring cover. Phreatophytes such as tamarisk and 
fourwing saltbush have established and sent roots through covers into tailings at existing 
UMTRA Title I sites. Upland plants growing on Shootaring soils are much less of a threat for 
root intrusion. 


• Root intrusion is best addressed by designing a cover with a favorable water balance such 
that evpotranspiration prevents water storage from exceeding the storage capacity of the 
cover soil. An unsaturated cover soil creates habitat for shallower-rooted upland plant 
communities. The presence of a well-developed calcic horizon in analog soil profiles at 
Shootaring is evidence of shallow percolation and root growth.  In contrast, by reducing 
evaporation, a rock mulch layer might cause saturation of underlying soil and tailings, 
creating habitat for phreatophytes. Rock should be mixed into the soil layer mimicking the 
stratigraphy of the pediment soil analog.  Capillary barriers consisting of clean gravel and 
cobble increase the water storage capacity of overlying soil layers and have been shown to 
limit root penetration. 


• If designed for revegetation with native upland plants, again, mimicking the ecology of the 
pediment soil analog, the Shootaring cover should have adequate water storage capacity and 
evapotranspiration to maintain a favorable soil water balance and keep roots from penetrating 
the tailings. Designing the drainage (capillary barrier) layer with clean gravel and cobble that 
function as a combined capillary barrier and biointrusion layer might be considered. 


 
Animal Intrusion 
• Burrowing animals can mobilize contaminants by vertical displacement of tailings or by 


altering erosion, water balance, and radon-release processes. Vertical displacement results as 
animals excavate burrows and ingest or transport contamination on the animal’s skin and fur. 
Once in the surface environment, contaminants may then be transferred through higher 
trophic levels and carried off site. Loose soil cast to the surface by burrowing animals is 
vulnerable to wind and water erosion. Burrowing influences cover performance by 
decreasing runoff, increasing rates of water infiltration and radon gas diffusion, and 
increasing the rate of soil drying because of natural drafts. 


• Burrowing mammals found in arid and semiarid areas of the West generally burrow less than 
4 ft deep but some burrows may exceed 6 ft deep. Tunnels of harvester ants have been 
documented at depths greater than 15 ft. 


• As with root intrusion, an ideal cover would be thicker than the burrowing and tunneling 
depths of mammals and invertebrates that might inhabit a Shootaring disposal cell. 
Otherwise, clean rock layers placed below not-so-thick soil layers have been shown to be a 
good deterrent to many burrowing animals that inhabit waste burial sites in the arid and 
semiarid West. Observations at existing UMTRA Title sites indicate that surface layers of 
rock also deter burrowing mammals. No information was found concerning the affects of 
surface rock layers on colonization of covers by harvester ants.  The moisture storage layer in 
the cover design may provide adequate thickness for burrowing mammals that may inhabit 
the Shootaring site.  Characterization of burrowing animal habitat and burrow depths in the 
pediment soil analog at Shootaring is recommended.   
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Catchment Area and Hydrology:


Catchment boundaries were delineated in AutoCAD, based on contours from 1"=200' scale aerial photogrammetry.
Design flows were computed with the Rational Method, using Kirpich's formula for time of concentration.
Time of concentration is accumulated downstream based on the maximum of the current subcatchment


Tc (by Kirpich's formula), or the sum of the relevant previous Tc plus the in-channel travel time, Tt.
Rainfall intensity is linearly interpolated from IDF table values.


The Probable Maximum Precipitation IDF curve was derived from the procedure in NUREG/CR-4620, where:
PMP rainfall depth = (% PMP) x (PMP)


Using the 1-hour, 1 square mile local storm PMP.
i = intensity (in/hr) = [ rainfall depth (inches) x 60 ] / [ rainfall duration (minutes) ]


Kirpich's formula: Tc = 60 * 11.9 L3 / H0.385 


Where:
Tc = Time of concentration, minutes
L = Flow length, miles
H = Basin relief, feet


Rational Method: Qp = C I A


Where:
Qp = Peak flow, cfs
C = Runoff coefficient, conservatively assumed to be 0.90
I = Rainfall intensity (for duration equal to Tc), in/hr


A = Drainage area, acres


Travel time in channel: Tt = Lchl / ( 60 V )


Where:
Tt = Travel time in channel, minutes


Lchl = Length of channel, feet
V = Full-flow velocity, ft/sec


Surface water diversions for the reclamation plan were designed for the PMP (both capacity and riprap lining).
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100-year IDF curve (NOAA Atlas 14 PMP IDF Curve


(min) (hours) (days)
0 0 0 5.66 2.5 27.5 2.283 54.78
5 0.083 0.003 5.66 5 45 3.735 44.82
10 0.167 0.007 4.31 10 62 5.146 30.876
15 0.25 0.010 3.56 15 74 6.142 24.568
30 0.5 0.021 2.4 20 82 6.806 20.418
60 1 0.042 1.48 30 89 7.387 14.774
120 2 0.083 0.85 45 95 7.885 10.513
180 3 0.125 0.57 60 100 8.300 8.3
360 6 0.25 0.3
720 12 0.5 0.16 1-hr, 1-mi2 PMP = 8.3 inches
1440 24 1 0.1
2880 48 2 0.06
5760 96 4 0.03
10080 168 7 0.02
14400 240 10 0.02
28800 480 20 0.01
43200 720 30 0.01
64800 1080 45 0.01
86400 1440 60 0


Depth (in)Storm Duration I (in/hr) I (in/hr)Duration 
(min)


% of 1-hr 
PMP
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Channel Hydraulics:


Channel hydraulics are computed using Manning's equation for trapezoidal channels:


Vavg = ( 1.486 R2/3 S1/2 ) / n A = B y + z y2


Q = Vavg A P = ( B y + z y2 ) / ( B + 2 y (z2 + 1)0.5 )
R = A / P T = B + 2 z y


Where:
Q = Design discharge, cfs


Vavg = Average Velocity, ft/sec
A = Cross-sectional Area of flow, ft2


B = Bottom width, ft
y = Flow depth, ft
P = Wetted perimeter, ft
R = Hydraulic radius, ft
z = Side slope ratio, ft H : ft V
S = Bed slope, ft/ft
n = Manning's roughness
T = Top width, ft


Manning's n was assigned according to the channel bed material.
Riprap channels were assigned n = 0.045
Additional detail, such as the use of a split range of n-values for capacity
versus erosion protection, was not justified at this design level.


Note that both drainage area and flow cross-sectional area are both denoted as the variable A, by convention.
The context in which each is used should provide sufficient indication of which is under discussion.
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Channel lining / Erosion Control


Riprap is designed using the Corps of Engineers' method, from EM-1110-2-1601 (updated 30 June 1994).


D30 = Sf CS CV CT d [ ( γw / ( γs - γw ) )1/2 V / ( K1 g d )1/2 ]2.5 From EM 1110-2-1601, Equation 3-3.


Where:
Sf = Safety factor, assumed to be the minimum value of 1.1 due to conservative assumptions elsewhere.


CS = Stability coefficient for incipient failure, assumed to be 0.375 for rounded rock (0.30 for angular)
CV = Vertical velocity distribution coefficient, 1.0 for straight channels; 1.283 - 0.2 log (R/W) outside of bends.
CT = Thickness coefficient, 1.0 for thickness of 1.5*D50.


d = Local flow depth, ft.  Same as y in notation followed above; d is Corps' notation.
γw = Unit weight of water, 62.4 lb/ft3.
γs = Unit weight of rock, conservatively assumed to be 150 lb/ft3.
V = Local depth-averaged velocity, ft/s.  Use VSS for side-slope riprap.  Velocities in a straight channel


having equal bottom and side slope roughness range from 10 to 20% greater than VAVG;
conservatively used V = 1.2*VAVG for computing channel bottom riprap size.


K1 = Side slope correction factor, K1 = ( 1 - sin2θ / sin2φ )0.5 From EM 1110-2-1601, Equation 3-4.
g = Gravitational constant, 32.2 ft/sec2.
θ = Side slope angle, tan-1(1/z), degrees.
φ = Riprap angle of repose, assumed to be 40 degrees.


And,


VSS / VAVG = 1.74 - 0.52 log ( R / W ) From EM 1110-2-1601, Plate B-33.


Where:
VSS = Depth-averaged velocity at 20% up slope length from toe, ft/sec.


VAVG = Average velocity in channel, ft/sec (from hydraulic calculations above).
R = Bend radius at channel centerline, ft.
W = Flow top width, ft.


D50 is related to D30 by the equation D50 = D30 ( D85 / D15 )
1/3 


The ratio D85 / D15 typically ranges from 1.7 to 2.7, implying that D50 / D30 ranges from 1.2 to 1.4.
Conservatively assume D50 = 1.4 D30.


Lumping coefficients, D50/D30 Sf CS CT [ ( γw / ( γs - γw ) )1/2 ]2.5 =
= 1.4 * 1.1 * 0.375 * 1.0 * [ 62.4 / ( 150 - 62.4 )]1.25 


= 0.3779


CV, V, d, and K1 are determined individually for each channel.
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Equation 3-3, above, is strictly applicable for slopes up to 2%.  For steeper channels, Eqn. 3-5 from the Corps'
manual provides a check.  That equation is below:


D30 = 1.95 S0.555 q2/3 / g1/3 From EM 1110-2-1601, Equation 3-5.


Where:
S = Slope of bed, ft/ft.
q = Unit discharge, Q / B, times a flow concentration factor of 1.25 (greater for skewed approach flow).


Eqn 3-5 is applicable for thickness = 1.5 D100, angular rock, unit weight of 167 pcf, slopes from 2 to 20%,
and side slopes flatter than 2.5:1.


Because the present application assumes a layer thickness of 1.5 D50, rounded rock, unit weight 150 pcf, 
correction factors must be applied:


Correction for unit weight, C1 = 1.22 (from Plate B-38)
Correction for rounded rock = 0.375 / 0.30 = 1.25 (based on stability coefficients above)
Assume no correction for layer thickness, as gradation is not yet established.  Provide 1.5*D50 layer.


For channels steeper than 2%, the greater of the results from Eqns. 3.3 and 3.5 were used.
For channels 2% and flatter, the result from Eqn. 3.3 was used (maximum of channel bottom or side values).
Where computed values were over, but close, to nominal sizes, the lower nominal size was used where it was


judged safe.  Given the conservative assumptions of rock unit weight, roundedness, and high runoff
coefficients, minor rounding of numbers was considered acceptable.


Grouted riprap was called for where the computed rock size was considered unacceptably large for ungrouted rock.


Shear stress was computed for comparison with other riprap design methods, if desired:
τ = γw y S


Where:
τ = Bed shear, lb/ft2, and


γw , y,  S are as defined above R / W Kb


Use of y instead of R leads to a conservative estimate of shear stress. 2 2.00
3 1.85


Bed shear in bends is modified by the bend ratio, Kb (tabulated to the right): 4 1.70
τb = Kb τ 5 1.56


6 1.43
Where: 7 1.31


τb = Bed shear at outside of bend, lb/ft2 8 1.20
Kb = Bend coefficient, and 9 1.12


 τ, R, W are as defined above. 10 1.05


Bend R / W values were generally assumed to be high (i.e., no bend effects); during final design actual values
will be computed, and larger rock provided at specific bends as needed.
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Rock Mulch Sizing:


Rock mulch was sized using the Abt-Johnson method:


D50 = 5.23 q0.56 S0.43


Where:
q = Unit discharge, cfs/ft
S = Slope of the cover ft/ft


Unit discharge is determined using the Rational Method, with Kirpich's time of concentration variables
accumulated across the cover.  A flow concentration factor is introduced to provide an additional
degree of conservatism.


An initial band of heavy riprap is provided at the western limits of the cover, to provide for redistribution of
flows originating from the offsite cliff area to the west.


Manning's n was assumed to be 0.035 for small rock mulch, and 0.045 for riprap.
Velocity and flow depth were computed with Manning's equation,


simplified for wide, rectangular channels.  Velocity and depth are provided for information only; they are
not used in the Abt-Johnson method for sizing rock mulch.
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Type Drainage 
Area (ac)


Cum. 
Area 
(ac)


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, 
H (ft)


Tc Path 
Length 


(ft)


Channel 
Length 


(ft)


Kirpich's 
Tc (min)


Tt in 
Channel 


(min)


Tc + Tt at 
design 
point 
(min)


Use Tc 


(min)


PMF Diversion Channel
PMF OS-N diversion 139.33 139.33 4654 4415 239 5991 896 21.87 2.64 21.87 21.87
PMF OS-W none 21.45 21.45 4945 4439 506 1188 2.53 2.53 2.53
PMF COVR none 30.08 51.54 4439 4433.5 5.5 1100 13.19 13.19 13.19
PMF OS-E diversion 5.32 196.19 4525 4415 110 268 1306 0.82 3.52 21.87 21.87


Location / ID #
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Type


PMF Diversion Channel
PMF OS-N diversion
PMF OS-W none
PMF COVR none
PMF OS-E diversion


Location / ID #
Rainfall 


Intensity, I 
(in/hr)


Discharge, 
Q100 (cfs)


Side 
slope, 


z


Base 
width, 
B (ft)


Rough-
ness, n


Slope, S 
(ft/ft)


Built 
Depth, 
D (ft)


Flow 
Depth, y 


(ft)


Area, 
Achl (ft


2)


Wetted 
Perimeter, 


P (ft)


Hydraulic 
Radius, R 


(ft)


19.36 2427.8 3 20 0.045 0.003 10.0 9.08 428.8 77.4 5.54
54.66 1055.5
26.85 1245.4
19.36 3418.5 3 20 0.045 0.003 12.0 10.64 552.4 87.3 6.33
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Type


PMF Diversion Channel
PMF OS-N diversion
PMF OS-W none
PMF COVR none
PMF OS-E diversion


Location / ID # Velocity, 
VAVG (fps) τ (psf) R / W


Bend 
coeff., 


Kb


Bend 
shear, τb 


(psf)


θ 
(deg.)


K1 CV
VSS 


(ft/s)


Steep-
channel 
D50 (in)


Bottom 
D50 (in)


Side 
slope 


D50 (in)


Use D50 
(in)


5.66 1.70 6.25 1.43 2.43 18.4 0.87 1.12 7.51 17.78 5.5 7.0 9.0


6.19 1.99 6.25 1.43 2.85 18.4 0.87 1.12 8.21 22.33 6.6 8.4 9.0
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Incr. Length 
(ft)


Cum. 
Length 
from 


Ridgeline 
(ft)


Cum. 
Length 


from Start 
of Cover 


(ft)


Surface 
Description


Runoff 
Coefficient, 


C


Incr.
C x L


Cum.
C x L Slope


Rock Mulch Cover Design
PMF West bluff offsite area 935 935 Natural cliff 0.90 841.1 841.1 0.541
PMF Adjacent to west bluff 50.0 985 50 Rock mulch 0.80 40.0 881.1 0.005
PMF Within 0.5% main cover 150 1135 200 Rock mulch 0.80 120.0 1001.1 0.005
PMF Within 0.5% main cover 200 1335 400 Rock mulch 0.80 160.0 1161.1 0.005
PMF Within 0.5% main cover 200 1535 600 Rock mulch 0.80 160.0 1321.1 0.005
PMF Within 0.5% main cover 200 1735 800 Rock mulch 0.80 160.0 1481.1 0.005
PMF Within 0.5% main cover 200 1935 1000 Rock mulch 0.80 160.0 1641.1 0.005
PMF End of 0.5% cover 200 2135 1200 Rock mulch 0.80 160.0 1801.1 0.005
PMF 5:1 side slope of cover 42.5 2177 1243 Rock mulch 0.80 34.0 1835.1 0.200
PMF 3:1 channel side slope 36.0 2213 1279 Rock mulch 0.90 32.4 1867.5 0.333


Location
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Rock Mulch Cover Design
PMF West bluff offsite area
PMF Adjacent to west bluff
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF End of 0.5% cover
PMF 5:1 side slope of cover
PMF 3:1 channel side slope


Location
Flow 


Concentration 
Factor


Ridgeline 
Elev. (ft)


Outlet 
Elev. (ft)


Basin 
Relief, H 


(ft)


Tc Path 
Length 


(ft)


Kirpich's 
Tc (min)


Use Tc 


(min)


Rainfall 
Intensity, I 


(in/hr)


Discharge, 
QPMF (cfs/ft)


3.00 4945 4439.5 505.5 935 1.92 2.50 54.78 3.17
3.00 4439.5 4439.25 505.75 985 2.04 2.50 54.78 3.32
3.00 4439.25 4438.5 506.5 1135 2.40 2.50 54.78 3.78
3.00 4438.5 4437.5 507.5 1335 2.89 2.89 53.23 4.26
3.00 4437.5 4436.5 508.5 1535 3.39 3.39 51.23 4.66
3.00 4436.5 4435.5 509.5 1735 3.90 3.90 49.18 5.02
3.00 4435.5 4434.5 510.5 1935 4.43 4.43 47.11 5.32
3.00 4434.5 4433.5 511.5 2135 4.95 4.95 45.00 5.58
3.00 4433.5 4425 520 2177 5.04 5.04 44.72 5.65
3.00 4425 4413 532 2213 5.09 5.09 44.57 5.73
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Rock Mulch Cover Design
PMF West bluff offsite area
PMF Adjacent to west bluff
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF Within 0.5% main cover
PMF End of 0.5% cover
PMF 5:1 side slope of cover
PMF 3:1 channel side slope


Location Rough-
ness, n


Flow 
Depth, y 


(ft)


Velocity, 
VAVG (fps)


Calc. 
D50 (in)


Use Min. 
D50 (in)


Oversize 
(%)


0.045 0.29 10.75 7.7 n/a n/a
0.045 1.23 2.69 1.1 9.0 757%
0.035 1.15 3.29 1.1 1.5 33%
0.035 1.23 3.45 1.2 1.5 24%
0.035 1.30 3.58 1.3 1.5 18%
0.035 1.36 3.68 1.3 1.5 13%
0.035 1.41 3.77 1.4 1.5 10%
0.035 1.45 3.84 1.4 1.5 7%
0.045 0.56 10.05 6.9 9.0 30%
0.045 0.49 11.78 8.7 9.0 4%
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APPENDIX K 
MILL DECOMMISSIONING PLAN 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX L 
TAILINGS DEWATERING PLAN 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX M 
SETTLEMENT MONITORING PLAN 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX N 
DECOMMISSIONING AND RECLAMATION COST ESTIMATE 


 



















