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Section 1.0  Introduction and Sﬁmmary

This Report provides a summary of the Cell 4A construction activities undertaken by Umetco
Minerals Corporation at the White Mesa Uranium Mill. The White Mesa Uranium Mill is located
approximately 6 miles south of Blanding, Utah.

The design of Cell 4A is detailed in documents prepared in August 1988 by Umetco Minerals, the
operator of the Mill at the time of construction. The Cell was designed to be in compliance with
current U. S. Nuclear Regulatory Commission requirements, as well as 40 CFR Part 61, and was
approved by both the U. S. Nuclear Regulatory Commission and State of Utah regulatory agencies
within the areas of their specific jurisdiction.

Cell 4A was designed to have a capacity of approximately 1150 acre-feet of storage volume with a
final surface area of 40 acres. The Cell was designed as a below-grade repository similar to the
previous cells in the Tailings Management System.

U. S. Nuclear Regulatory Commission approval for construction and operation of Cell 4A was
received on March 1, 1990. Construction of the Cell actually began on May 9, 1989 following
submittal of the design documents on February 8, 1989. Construction of the Cell was essentially
complete on November 30, 1989.

Construction activities consisted of excavation of the interior portion of the Cell, with suitable
materials from the excavation used for construction of the dikes which makeup the containment along
the west, south and southeast sides of the Cell. The interior Cell bottom was lined with a one (1.0)
foot thick layer of compacted clay. A system of gravel filled trenches within the clay liner, holding
a perforated pipe, provides a leak detection system for the Cell. The entire enclosed area of the Cell
was lined with a synthetic liner to provide a double lining system.

Monitor Well 13, installed after the earlier completion of Cell 3, was located within the Cell 4A area
and was abandoned and plugged as a part of the construction activities.

In order to facilitate dewatering of tailings sand deposited in Cell 4A, a slimes drain system consisting
of perforated pipes covered with a sand filter was installed in the south west corner of the Cell.

In general, Cell 4A was constructed in accordance with the design plans and specification except as
changes are detailed in the body of this report.

arold R. Roberts, P.E.
Utah Registered Professional Engineer
No. 165838
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Section2.0  Design

Umetco Minerals Corporation prepared the design documents and Plans and Specifications for Cell
4A, with assistance from Western Engineers, Inc., Grand Junction, Colorado. The design was
completed in August of 1988. The Cell was designed to be in compliance with current U. S. Nuclear
Regulatory Commission requirements as well as 40 CFR Part 61, and was approved by both Federal
and State of Utah regulatory agencies within the areas of their specific jurisdiction.

After the construction of the first three cells at the White Mesa site, regulations enacted by the U.S.
Environmental Protection Agency limited the size of newly constructed uranium tailings storage
facilities to no more than 40 acres. Cell 4 was originally projected to be approximately 62 acres in
size, but was reconfigured and split into 2 cells, each 40 acres, in order to comply with the new
regulations.

The following references were used in the design of Cell 4A:

Chen and Associates, Inc., 1978. Soil Property Study, Earth Lined Tailings Retention Cells,
White Mesa Uranium Project, Blanding, Utah.

Chen and Associates, Inc., 1979. Soil Property Study, Proposed Tailings Retention Cells,
White Mesa Uranium Project, Blanding, Utah.

Dames and Moore, 1978a. Site Selection and Design Study - Tailing Retention and Mill
Facilities, White Mesa Uranium Project, January 17, 1978.

Dames and Moore, 1978b. Environmental Report, White Mesa Uranium Project, San Juan
County, Utah, January 20, 1978, revised May 15, 1978.

D'Appolonia Consulting Engineers, Inc., 1979. Engineers Report, Tailings Management
System, White Mesa Uranium Project, Blanding, Utah.

‘D'Appolonia Consulting Engineers, Inc., 1981. Engineer's Report, Second Phase Design -
Cell 3 Tailings Management System, White Mesa Uranium Project, Blanding, Utah.

NUREG/CR-4403, November, 1965. Summary of the Waste Management Programs at
Uranium Recovery Facilities as They Relate to the 40 CFR Part 192 Standards.

U. S. Nuclear Regulatory Commission, 1977. Regulatory Guide 3.11, Design, Construction,
and Inspection of Embankment Retention Systems for Uranium Mills, Revision 2, 1977.
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U. S. Nuclear Regulatory Commission, 1979. Final Environmental Statement - White Mesa
Uranium Project, NUREG-0556.

U. S. Nuclear Regulatory Commission, 1985. Standard Review Plan for. UMTRA Title I Mill
Tailings - Remedial Action Plans, Division of Waste Management.

Title 10, Code of Federal Regulations, Part 40, Appendix A.
Environmental Protection Agency, 40 CFR Part 61, National Emission Standards for

Hazardous Air Pollutants; Standards for Radon-222 Emissions from Licensed Uranium Mill
Tailings.
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3.0 Quality Plan

The Quality Plan for construction of Cell 4A was developed as a part of the Cell 4A Design and
submitted to regulatory agencies for approval. The Plan is detailed in Attachment II to the Cell 4A
Design, August 1988. The Quality Plan details the specific inspection, monitoring, and
documentation activities that must take place in order to verify that all phases of the Cell construction
are completed according to the Plans and Specifications. The Quality Plan had the following
objectives:

1) Quality Control: Quality Control (QC) verifies that the construction is in accordance with
the Plans and Specifications.

2) Quality Assurance: Quality Assurance provides the cross-checks and auditing function
for Quality Control.

3) Monitoring: Monitoring provides the required information and data to evaluate the effects
of Construction Activities.

The Quality Plan detailed specific frequencies for observations and inspections of all phases of the
work, and provided forms for fulfilling the requirements. Examples of the completed forms are
included in the Attachments to this Report, with a full set of the QA/QC documentation on file at the
White Mesa Mill office (see section 8.0 below).
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4.0 Regulatory Approvals

_The Cell 4A Design was first submitted to the U.S. Nuclear Regulatory Commission on February 8,

1989 in the form of an amendment request to Source Materials License No. SUA-1358. It was
followed by submittal of supporting information and clarifications on February 24, April 10, May 12,
August 23, September 6 and 29, November 8, 1989, and January 10, 1990.

A copy of License Amendment No. 20 is included as Attachment A to this Report, which authorized
Umetco Minerals Corporation to construct and operate Cell 4A.

Approval to construct was also received from the State of Utah Department of Natural Resources,
Division of Water Rights - Dam Safety, and the State of Utah Department of Health, Division of
Environmental Health. Copies of correspondence from these two State agencies is included as
Attachment B to this Report.
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5.0 Construction Activities

In general, the construction of Cell 4A was performed according to the Plans and Specifications as
set forth in the Cell 4A Design prepared by Umetco Minerals Corporation, August 1988. Variations
from the design are described herein and drawings of the revised conditions, where appropriate, are
included in the Attachments. Figure 1, included with this Report, details the as-built layout and
coordinates of Cell 4A.

Construction of Cell 4A began May 9, 1989 and was completed by November 30, 1989. Major
elements of the construction described herein include:

Topsoil removal

Soil excavation

Dike Construction

Rock excavation

Plugging of existing monitor wells

« Clay Liner and Leak Detection System
« Liner installation

« Installation of Slimes Drain System

The majority of the construction work was contracted to Landmark Reclamation, Inc., Denver,
Colorado. Monitoring of the construction operations was performed by authorized and qualified
personnel employed by, or subcontracted to, Umetco Minerals Corporation. These personnel
observed the Cell construction during all phases of the project and managed the activities for Quality
Control/Quality Assurance (QA/QC) according to the approved Plans and Specifications.

The following equipment was utilized in the construction of Cell 4A:

- Caterpillar 633 Scraper

- Caterpillar 637 Scraper

- Caterpillar 633 Water Wagon

- Caterpillar 631D Water Wagon

- Caterpillar 14G Motor Patrol

- Caterpillar 988B Front End Loader
Caterpillar 769 Truck

- Caterpillar 815B Compactor

- Raygo 65 Compactor

- Caterpillar CS553 Smooth Drum Roller
- Caterpillar CS323 Smooth Drum Roller
- Fiat Allis HD-31 Dozer

- Caterpillar D8K Dozer

4 - Portable Light Plants

1 - Portable Soils Laboratory

et et et e e ek (YD i e ek pd DD e
[}
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The majority of the earthwork functions for the project took place on a 2 shift per day basis. QA/QC
personnel were on-site during all construction activities and completed the necessary reports
documenting the work. Attachment C to this report includes selected copies of Form F-1,
Construction Activities Report, which details the daily work activities, including weather conditions,
equipment utilized and general observations and description of the work. This Form was completed
for each working shift through the duration of the project.

5.1 Topsoil Removal

Removal of the topsoil in the Cell 4A area was performed by excavating to a depth of approximately
8 inches below the ground surface. One 633 and two 637 Caterpillar scrapers were utilized to
excavate the topsoil and place it in areas to the east of the Cell designated as topsoil storage. Signs
were placed on the completed topsoil stockpiles for later identification and use during the reclamation
process. Project photos attached to this report show the beginning of topsoil removal from the Cell
area. The estimated design quantity for topsoil removal was 39,340 cubic yards. Final quantities
indicate approximately 41,920 cubic yards of topsoil was stockpiled for later use.

5.2 Soil Excavation

Soil, other than topsoil, from within the Cell area was utilized as fill for dike construction or
stockpiled for later use. The estimated design quantity for soil excavation was 584,660 cubic yards.
Approximately 292,100 cubic yards of soil was used in the construction of Cell 4A Dike. The
remainder of the soil excavated from Cell 4A was utilized for interim cover on Cell 2, or was
stockpiled in areas to the east of the Cell 4A tailings pond.

5.3 Dike Construction

The Cell 4A dikes are engineered fills, utilizing selected soils available on the site, compacted to 95%
of the maximum Standard Proctor Dry Density (ASTM D-698). On-site soils were originally
investigated by Dames & Moore, 1978, and later by D'Appolonia, 1981. Numerous test pits were
excavated as well as extensive auger drilling in the earlier Dames & Moore work. Based on this
work; the cell dikes were designed utilizing the known characteristics and classification of the on-site
soils. Details on the dike design are included in the Cell 4A Design report.

During construction of previous dikes on the White Mesa site, several areas of calcareous soils were
discovered, which were removed and replaced with more suitable soils. Small areas of calcareous
soils were noted under the Cell 4A dike area following removal of topsoil, and these areas were
excavated prior to placement of fill material.

After topsoil removal and prior to dike construction, the majority of the area within the Cell 4A area
was sprinkled with fresh water for several days to raise the overall moisture content of the soils prior
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to final conditioning and placement in the dike fill. Without this pre-wetting effort, the construction
time for the dike would have been unacceptably slow due to the need to raise the moisture content
in the soils from the inplace moisture of approximately 4%, to the required 14-15%.

Prior to placing fill material, the footprint of the Cell dike was inspected and approved by the QA/QC
personnel to ensure the foundation was adequate and in compliance with the Plans and Specifications.
The area was inspected for removal of vegetative (organic) matter, and to verify that areas needing
additional compaction, prior to the placement of fill material, had been adequately "proof-rolled".
Attachment D to this Report contains copies of the Compliance Reports for the Dike foundation.

QA/QC personnel measured the inplace density and moisture content as the fill material was being
placed, utilizing the compaction curves and optimum moisture content developed from regular on-site
sampling. Areas not passing the initial testing were re-worked and tested again until the specifications
were met. Form F-3, Fill Observation and Testing, was completed by QA/QC personnel, at, or
greater than, the frequency specified in the Plans and Specifications. Selected copies of these reports
are included as Attachment E to this Report. Form F-4, Soils Sampling Log, provides the
characterization of the soils and the compaction curves from the routine field and laboratory testing.
Selected copies of these reports are included as Attachment F to this Report.

Figure 2, included with this Report, show the final as-built contours of the Cell 4A dikes. Project
photos attached to this report show various phases of dike construction. .

5.4 Rock Excavation

Excavation of rock began upon completion of soil excavation. The rock consisted primarily of
sandstone with localized pockets of weathered claystone. The estimated design quantity for rock
excavation was 280,000 cubic yards. Excavation was performed by ripping the surface of the rock
in successive stages with rippers attached to a Fiat-Allis HD-31 dozer, or by selectively drilling and
blasting. The rock was then removed with Caterpillar 769 haul trucks and a Caterpillar 988 front-
end loader. The rock encountered in Cell 4A was very similar to the material that was excavated
from the previous cells. In order to meet the final design contours it was necessary to drill and blast
a portion of the rock material in order to remove the "hard caps" that were encountered. As
experienced in the previous construction, the size of the rock removed from the Cell varied from
approximately 36 inches to coarse sand size. The final Cell contours, after completion of excavation,
were at or below the contours specified in the design documents. Any areas of the Cell bottom which
were over excavated from the design contours were backfilled to the design grade by use of clay
material similar to that specified for the clay liner. All of the rock material was placed in the random
fill stockpile area, to the east of the Cell, for later use in reclamation of the tailings cells, or was
utilized for interim cover on Cell 2. Project photos attached to this report show various phases of
rock excavation from the Cell area. Approximately 161,000 cubic yards of soil and rock was utilized
as interim cover for Cell 2 during the Cell 4A construction activities.
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5.5 Plugging of Existing Monitoring Wells

Monitor Well 13, installed after the earlier completion of Cell 3, was located within the Cell 4A area
and was abandoned and plugged as a part of the construction activities. During the excavation of soil
and rock, the well casing was preserved in order to prevent any foreign material from entering the
well and jeopardizing the integrity of the plugging operations. After soil and rock excavation in the
area of the well had reached a point close to the final design contours the well casing was removed
by drilling the casing out of the hole utilizing a tri-cone bit slightly larger than the casing. A concrete
grout mixture was then prepared and pumped down the open monitor well hole through the drill steel
pipe, until the entire length of the hole was filled. Details of the well abandonment procedures are
included as Appendix G to this Report

5.6 Clay Liner

A 12 inch thick layer of native clay was placed in the bottom of Cell 4A to act as a secondary liner
for prevention of seepage of tailings solution into the underlying rock formations. The clay material
was obtained from within the cell excavation area, located in thin lenses close to the soil/rock
interface. Material which could not be cleanly excavated, that is with no rock or soil contamination,
was placed in the random fill stockpile for later use. Project photos attached to this report show
various phases of the clay liner installation. A total of 97,320 cubic yard of clay material was
identified, with 52,820 cubic yards utilized in the clay liner, and the remainder stockpiled for later use.

The clay material utilized as liner material was tested according to the design specifications for
gradation, Atterberg limits and Proctor compaction curves (ASTM D-698). Examples of the test
results are included as Appendix E to this report. In addition to requirements for final dry density of
the inplace material, the clay liner moisture content must be within -1% to +3% of optimum just prior
to placement of the synthetic liner material. Verification of this was accomplished through daily
notification by the contractor of areas to be covered with liner and final testing and acceptance by
QA/QC personnel. Documentation of the approval is included as Attachment H to this report

5.7 Leak Detection System

The installation of the leak detection system used for detection and collection of leakage between the
synthetic liner and the clay liner consisted of 5,600 feet of four (4) inch diameter PVC slotted pipe,
installed in a V-shaped channel cut approximately 8 - 10 inches into the clay liner. The channel was
lined with 30 mil PVC, and the slotted pipe was placed in the bottom of the V and backfilled with
course gravel up to the top of the clay base. The 4 inch perforated pipes were connected to a 12 inch
diameter high density polyethylene (HDPE) access riser located in a trench in the southwest corner
of the Cell. The original design of the leak detection system called for a rectangular section of the
clay liner to be removed, lined with HDPE or PVC, and backfilled with gravel surrounding the
perforated pipe. The V section was determined to be more efficient from a constructability
standpoint, and preserved more of the clay liner as a secondary barrier to fluids.
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After the piping connections were complete, the access riser was backfilled with soil material similar
to that used in the construction of the cell dike. Project photos attached to this report show various
phases of the leak detection system installation. Details are also provided in Attachment I, which
shows specifics of the piping connections which were modified from the original approved plans and
specifications. All piping installations and connections were made prior to any liner installation.

5.8 Synthetic Liner Installation

A 40 mil thick High Density Polyethylene (HDPE) liner was installed in Cell 4A to act as one of two
barriers against seepage of fluids from the Cell into the underlying bedrock. Due to a variety of
factors since the original installation, the HDPE liner has become ineffective as a solution barrier and
will need to be replaced prior to the use of Cell 4A as a tailings storage facility. Therefore, the
construction activities and the QA/QC data for the installation of the liner has not been included in
this Report. v

5.9 Slimes Drain

The slimes drain system is designed to dewater and consolidate the tailings sands. The system was
designed similar to the one installed in Cell 2 and Cell 3, and consists of 4 inch diameter slotted PVC
pipe connected to a 12 inch diameter HDPE riser installed up the slope in the southwest corner of
Cell 4A. All slotted sections of the PVC pipe were contained in an envelope of pea gravel wrapped
with geotextile fabric. The 12 inch diameter HDPE riser was connected to the PVC pipe via
fabricated fittings and a flanged connection utilizing 316 stainless steel bolts. Project photos attached
to this Report show the installation of the slimes drain system. The installation was completed
according to Design Change Order #6 included with Attachment J to this Report.
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6.0 Design Modification and Changes

A total of ten (10) Design/Field Change Orders were issued throughout the duration of the project.
The majority of the Change Orders involved additions to the contractor's scope of work to facilitate
items not covered in the Plans and Specifications, and had no material effect on the function of the
Cell as a tailings disposal facility. Copies of the Change Orders are included as Attachment J to this
Report. ‘ ‘
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7.0 Reporting

Regulatory approval required routine reporting of construction progress and milestones, specifically
with respect to the frequency of soils and compaction tests on the dike construction and the ratio of
tests per cubic yard of material placed. The reports were sent weekly to the U. S. Nuclear Regulatory
Commission and to the State of Utah, Department of Natural Resources, Division of Water
Resources - Dam Safety. Copies of the weekly reports are included as Attachment K to this Report.
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8.0 Supporting Documentation

All of the required Quality Assurance/Quality Control (QA/QC) requirements were fulfilled for the
Construction of Cell 4A according to the approved Plans and Specifications. Because of the large
volume of documentation generated from the QA/QC program, only selected examples have been
presented in the Attachments to this Report. Copies of all QA/QC reports, laboratory test results,
equipment calibration reports, and other supporting documentation on the construction of Cell 4A
are on file at the offices of International Uranium (USA) Corporation, White Mesa Uranium Mill,
Blanding, Utah.

The Table of Contents for each of four (4) binders containing the supporting documentation is
included in Attachment L to this Report.
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Figures

. Figure 1 Cell 4A Layout and Coordinates

Figure 2 Cell 4A As-Built Contours
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SUA-1358, Amendment No. 20 L&:U
04008681210R 5510

Umetco Minerals Corporation

ATTN: Don Sparling, Plant Superintendent
White Mesa Uranium Mill

P.0. Box 669

Blanding, Utah 84511

Dear Mr. Sparling:

Qur office is in receipt of your amendment request dated February 8, 1989, to
construct Cell 4A. Based on the supporting information submitted on

February 24, April 10, May 12, August 23, September 6 and 29, November 8, 1989,
and January 10, 1990, we have concluded that the plan is acceptable.
Accordingly, we are revising your license to authorize construction and
operation of Cell 4A. Additionally, maximum water surface elevations have been
established for Cells 1-I, 3, and 4A. '

Pursuant to Title 10, Code of Federal Regulations, Part 40, Source Material
License. SUA-1358 is hereby amended by modifying License Condition No. 51 to
read as follows: '

51. The licensee is authorized to construct Cell 4A in accordance with
the plans and specifications contained in the licensee's February 8,
1989, submittal as revised by the January 10, 1990, submittal.
Additionally, the following conditions will also apply.

A. Effective with issuance of Amendment No. 20 and until April 30,
1990, the maximum operating elevation in Cell No. 1-I shall not
exceed 5616.1 feet. Beginning on May 1, 1990, the maximum
operating elevation in Cell No. 1-I shall not exceed
5615.4 feet, which will provide 2.8 feet of freeboard.

B. Effective with issuance of Amendment No. 20 and until April 30,
1990, the maximum operating elevation in Cell No. 3 shall not
exceed 5605.4 feet. Beginning on May 1, 1990, the maximum
operating elevation in Cell No. 3 shall not exceed 5603.0 feet
which will provide 5.0 feet of freeboard. When the volume of
tailings approaches 600,000 tons, considering all tailings
placed since October 23, 1989, the licensee shall revise the

~ maximum operating elevation for Cell No. 3 in accordance with
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the procedures specified in their January 10, 1990, submittal.
The revised elevation shall be submitted for NRC review and
approval in the form of a license amendment request. The
amendment request shall be submitted to NRC by the time the
total tonnage of dry tailings reaches the 600,000 ton Timit.

- C. The maximum operating elevation for Cell 4A shall not exceed
B 5596.4 feet, which will provide 1.6 feet of freeboard.

. D. Ditches 1, 2, and 3 shall be constructed as shown and described
o in the licensee's January 10, 1990, submittal. The construction
) shall be completed by March 31, 1990.

E. The crest of the dike in Drainage Basin Bl shall be raised to
elevation 5648.5 feet by March 31, 1990.

F. Cell No. 2 will be maintained in a dry condition until a lined
spillway is constructed to allow excess Tiquids to flow into
Cell No. 3. Before construction is initiated, the licensee
shall submit detailed plans and provide assurance that the
‘ spillway and liner will remain stable during a design basis
8 flood event. This detailed design shall be submitted to NRC at
least 60 days prior to initiation of construction. After the
spillway is constructed, storage of liquids and tailings will be
allowed in Cell No. 2.

A11 other conditions of the license shall remain the same. The License is
being reissued in order to incorporate the modified condition.

This amendment was discussed and agreed to by J. Hamrick of your organization
o and D. L. Jacoby of my staff on February 27, 1990.

Sincerely,

o Ramon E. Hall
; Director

Enclosure:
Source Material License SUA-1358

Case Closed: 04008681210R

1
H
|
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| k ) DEPARTMENT OF NATURAL RESOURCES
. DIVISION OF WATER RIGHTS
1. Norman H. Bangerter DdM Sﬁc‘t*'y

Guvernor

Dee C. Hansen
B Exeeutivee Inrector 1636 West North Tempie. Suite 220

Robert L. Morgan Salt Lake City. Utah 84116-3156 - )
State Engineer " 801-538-7240 Mvﬂ V4 1 P 1 e

[ee}
0
g

] Mr. John Hamrick.
Site Environmental Coordinater
Umetco Minerals Corporation
P White Mesa Mill
i F. 0. Box 669
' Blanding, UT 84511

! RE: Cell 4 tailings pond construction

Gentlemen:

ﬂj Plans and specifications for the above-referenced project are
) hereby approved pursuant to Section 73-5-&§ of the Ttah Code
Annotated 1953, as amended. In order for the approval to remain
valid, the conditions outlined in the following paragraphs must
be complied with.

Prior to the initiation of any construction. the following |
information must be submitted to the State Engineer: B

NS

( 1 The names and gqualifications of the inspector for the
vroject.

, Z. The name of the contractor for the project. including the
| name of the contractor’'s representative(s) . responsible for the

o project. |
B v 0 . » l‘ 3 :
o 3. The estimated starting and completion dates for the project.

During the construction phase, the following information must be
submitted to the State Engineer for review:

1. Summaries of results of all material tests undertaken should
be submitted on a weekly basis.

<.

i 2 Copies of dailyv inspection reports should also be\submitted
weekly along with the material tests.

" 3. Documentation of any major change in construction practices
or materials must be submitted. in writing. and approved prior to
=y their use.

o Before the dam can be placed in operation. the following
condition must be met to obtain final approval to store water:

1. The State Engineer’'s office must be netified of, and invelved
_ in. & final inspection of the project that  involves all
! interested parties.

an equal opportunity employer
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“Umetco Minerals

May 12, 1489
page & of 2

Within sixty (60) calendar days of the completion of the preoject,
the State Engineer should be supplied with 8 final set of mylazc
that represent the “"as-constructed” project. Failure to provide
such plans may cause the State Engineer to rescind his approval

of the project.

If you have any questions or need further clarification, please
feel free to contact me or Richard Hall of our Dam Safety

Section.

Sincerely,

%//W

REobert L. Morgan,
State Engineer

ELM/rbh/im

Qo Mark Page. Price Area Engineer
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_ Umetco Minerals Corporation

R WHITE MESA MILL ® PO. BOX 6639 * BLANDING, UTAH 84511
© (801 678-2221

|
May 17, 1989

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety \
1636 West North Temple, Suite 220 B
Salt Lake City, UT 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

/ In response to the requests in you letter dated May 12, 1989, the
following is submitted: B

1. An organizational chart of responsible persons is attached
as are resumes for:

| J. S. Hamrick
G. L. Swanson
o) H. H. Sampson
B T. S. Krake
’ R. Day

3 2. The contractor for the project is Landmark Reclamation.

Representatives are identified on the attached
organizational chart.

3. A construction schedule is attached.

Weekly summaries of materials, tests and the results of
inspections will be submitted by Henry H. Sampson Jr. P.E., QA

Consultanb\
Sincerely,
ETCO MINERALS CORPORATION

. J. S. Hamrick
1 Q A Officer

JSH/gp
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.. » Suzanne Dandoy, M.D., M.PH.

State of Utah

DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH BAQE-375-89

Norman H. Bangerter
Gavernor
288 North 1460 West
Executive Director P.O. Box 16690
Kenneth L. Alkema Saft Lake City. Utah 841 16-0690

Director (801) 538-6121

May 22, 1989

John S. Hammrick
Umetco Minerals

P.O. Box 669
Blanding, Utah 84511

Dear Mr. Hammrick:

Re: Intent to Approve Cells &4A and 4B
San Juan County, CDS Al

Air pollution producing sources and/or their air control facilities may not
be constructed, installed, established, or modified prior to the issuance of
an approval order by the Executive Secretary of the Utah Air Conservation
Committee. The notice of intent for the above-referenced project has been
evaluated and has been found to be consistent with the requirements of the
Utah Air Conservation Regulations (UACR) and the Utah Air Conservation Act.

A notice of intent to issue an approval order will be published in the Salt
Lake Tribune on May 25, 1989. A 30-day period following the publishing date
will be allowed during which the proposal and evaluation of the impact on air

quality will be available for public review and comment. If within 15 days
of publication of the notice anyone so requests, a hearing will be held. Any
comments received during the 30-day period and the hearing, if held, will be
evaluated. The intent to approve or the conditions of approval may be
modified as a result of those comments. Unless modified, the approval order

would be based upon the following conditions:

1. Umetco Minerals Corporation, located near Blanding, San Juan
County, Utah, shall construct and operate Cell #4 according to
the -information submitted in the notice of intent dated February

15, 1989.
The equipment used to construct shall consist of the following:

Scrapers (3)

Ccat trucks (3)

‘Cat crawlers.{2)
Front-end loader (1)
Compactor (1) .

Grader (1)

Water truck (1)
Personnel vehicles (1)
Other equipment which does not produce air contaminants

rﬂfﬂﬁ'ﬁtﬂﬁﬂwb

3. Cell #4 shall consist of two separate cells; known as Cell A and
Cell B. Cells 4A and 4B shall be sized to each have a volume not
exceeding 1150 acre-feet (1,855,333 cubic yards) with a phased
final surface area of no more than 40 acres each. Cell #4 shall
be designed as a belcw-grade repository similar to the previously
constructed cells in the Tailings Management System.
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John S. Hammrick

May 22, 1989
Page 2

Visible emissions from any point or fugitive emission source
associated with the installation or control facilities of Cell
#4 shall not exceed 202 opacity. Opacity observations of
emissions from stationary sources shall ~be conducted in
accordance with 40 CFR 60, Appendix A, Method 9. Opacity
observations of intermittent sources shall use procedures similar
to Method 9, but the requirement for observations to be made at
15-second intervals over a 6-minute period shall not apply. The
averaging time shall be the actual time interval over which
visible emissions are observed. Any time interval with no
visible emissions shall not be included.

All unpaved roads and other unpaved operational areas shall be
water sprauyed and/or chemically treated to the extent necessary
to maintain a surface damp condition. Control is required at all
times including weekends and holidays until such time as the pit
has been reclaimed and the top soil has been replaced. An
operational water truck shall be maintained on site and available
during each operating day. If the water truck is out of service
and the roads or operational areas become dry they shall not be
used until a truck has been obtained and water has been applied.
In addition, water shall be applied to these areas at least one
hour before the day’s normal operation begins in order to provide
sufficient time for the moisture to permeate the ground prior to
the use of other operating equipment. The equipment shall be
capable of delivering a minimum application rate of water of
0.5 gallons per square yard. Records of water treatment shall
be kept for all periods when the plant is in operation. The
records shall include the following items:

A. Date

B. Number of treatments made
C. Rainfall received, if any, and approximate amount
D. Time of day treatments were made

Records of treatment shall be made available to the Executive
Secretary upon request and shall include a period of time equal
to the entire duration of the project. If chemical treatment is
to be used, the plan must be approved by the Executive Secretary.

Fugitive dusts from the disturbed areas shall be controlled
through the use of watering as dry conditions warrant or as
determined necessary by the Executive Secretary. The speed of
compactors shall not exceed 3 mph at any time.

The storage piles shall be watered to minimize generation of
fugitive dusts as dry conditions warrant or as determined

necessary by the Executive Secretary.

For front-end loading Oferations and truck dumping operationms,
the drop distances shall be kept as small as practicable. The
speed of the scrapers shall not exceed 3 mph while loading and
12 mph while dumping. The moisture content of the materials
shall be no less than 41 by weight during these operations. The
moisture content shall be tested if directed by the Executive
Secretary using a test method approved by the Executive

Secretary.




John S. Hammrick
' May 22, 1989
' Page 3

9. The owner/operator shall comply with 40 CFR 61, Subpart W,
National Emission Standards for Radon-222 Emissions from Licensed
Uranium Mill Tailings. The owvner/operator shall comply with
Section 4.5.5, UACR during the construction and operation of the

cells.

10. When the cells are filled with tailings, the surfaces shall be
@ reclaimed in a manner such that wind-blown particulate emissions
o from the site are minimized. A plan for reclaiming the site
shall be submitted to the Executive Secretary for approval no
less than 180 days before the ponds are filled with tailings.

All installations and facilities authorized by this approval

11.
order shall be adequately and properly maintained.

12, The Executive Secretary shall be notified in writing upon start-
up of the installation, as an initial compliance inspection is

required.

Any future modifications to the equipment approved by this order must also
be approved in accordance with Section 3.1.1, UACR.

This approval order in no way releases the owner or operator from any
liability for compliance with all other applicable federal, state, and local
regulations including the Utah Air Conservation Regulations.

"Allowable emissions" as defined in Section 1.12, UACR, for this source (the
entire plant) are currently calculated at 214.32 tons/yr for particulate,
62.3 tons/yr for S0,, 80.7 tons/yr for NO,, 1.1 tons/yr for VOC, and 4.5
tons/yr for CO. These calculations are for the purposes of determining the
applicability of PSD and nonattainment area major source requirements of the
UACR. They are not to be used for purposes of determining compliance.

S Please review and, if you have any comments on these conditions, respond by
letter prior to the close of the comment period.

o - The Bureau of Air Quality is authorized to charge a fee for reimbursement of
s the actual costs incurred in the issuance of approval orders. Unless public
comments are received which require additional work, the fee for this
approval order will be $676.00. Assuming no comments are received your
approval order will be mailed upon receipt of payment. If comments are

received you will be notified.

Sincerely,

) F. Burnell Cordne}, Executive Secretary
Utah Air Conservation Committee

o FBC:DER:slt

cc: - EPA Region VIII, John Dale
Southeastern Utah District Health Department

N
o
H
tt
}
P




- Umetco Minerals Corporation

WHITE MESA MILL * PO. BOX 669 * BLANDING, UTAH B4511
= (801 678-2221

June 2, 1989

" Mr. Burnell Cordner, Director
: Bureau of Air Quality
Utah Department of Health
288 North 1460 West
Ssalt Lake City, UT 84116-0700

Attention: Mr. Don Robinson
Re: License Condition 5, BAQE-375-89

Rkl D

Dear Mr. Cordner:

a This letter is in response to the proposed approval order
for Umetco Minerals Corporation’s White Mesa Mill Cell 4,
! dated May 22, 1989, and a phone conversation on June 2, 1989

with Mr. Don Robinson.

Specifically, Umetco is concerned about some of the language
of License Condition 5 including the undefined term "other
unpaved operational areas", the phrase "to maintain a sur-
face damp condition" and the phrase “control is required at
all times" when related to the tailings area.

Umetco, as the operator of the White Mesa uranium mill, is
N subject to regulation by the Nuclear Regulatory Commission.
| Minimization of blowing tails has and continues to receive a
high priority from the NRC. As part of the yearly
unannounced compliance inspection, the NRC closely reviews
operating practices, current conditions, dust minimization
measures, and potential exposure pathways in and around the
tailings area using the ALARA (As Low As Reasonably Achiev-
o able) principle. Umetco has committed to a program which we

feel is the equivalent of BAQ’s License Condition 5. Umetco

feels that House Bill number 57 of the 1987 General Session

is applicable in this case.

In addition, the White Mesa Mill is a zero discharge facil-

- ity. Each tailings cell is underlain by an impervious
i liner. Any liquid added to a particular cell remains in the
cell unless recycled or evaporated. This means that there

is at most a thin layer, typically one to two inches of ma-
terial, that may be dry. This layer is on top of moist
tailings sand that grades into a saturated zone within one
to four feet. Experience gained during the eight years
since the commencement of operations has shown that even the
dry layer tends to "self seal" due to the formation of a

salt crust when the sand is deposited.
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If this salt crust becomes disturbed or if dry conditions
exist, Umetco has committed to the following actions, as ap-
propriate: flooding the area with new tailing slurry,’
spraying the area with tailings solutions, using chemical
stabilizers, or applying the first layer of final reclama-

tion cover.

Umetco believes that these actions shall constitute compli-
ance with Utah Air Conservation regulations, the BAQ Ap-
proval Order, and applicable NRC requirements. Umetco re-
serves any rights to proceed with this matter, but stands
ready to continue discussions in hopes of a speedy resolu-
tion. Representatives of Umetco will be in contact with the
appropriate members of BAQ staff.

John S. Hamrick
Site Environmental Coordinator

S
/// ' /w s

B K. Sparliyé
Site Manager
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Specification No. S5 —-C4Aa (M
Quality Plan No. _C.
Project No. %4,4 w
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Quality Plan No.Qp—C¥A WM
__ﬁi Project No. 4 AU
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Specification No. - CHAwM
Quality Plan No. QPR-CHAWM

Project No. C4A WM
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; Work Area (',UAfllf Mcsca. M.'LL CeLL 4 A ﬁ"ﬁﬂ

= Construction Activity ()UeswL Nt !(_c promc ro led of Dike arec

'lfoo+ Drl"l‘k lOr(Dt’ 'Lo lm‘/‘chL }-1£+ o\£ Ma‘{'evlq_L be(na La_:c[‘ D}r)u)VL.

Date of Start %/5/82

Date of Completion @//7/5’7

") Comments Before Concteuction staled gnthe Weet dike of Cell 4h,
:  4n aveu beduwween shdibne 27400 and 34400 was Prook-eslled"
]: q_‘ "Pmm" Kolling" toms Obs@n/eo] and %Mnal 4o be Sa-/-:s'llzcc‘lurol /9»( QC
@) Smcms&m.); Lom kvabe of /ﬂes(-zm [ech and QA COY\SML}LaﬂL Hmru

J; g,mFé N % '_Lg Ufécus& Course yratesals 6MeJ cm the Scu-ntd{a:L(

a_nJ' COVhLmueJ glona LUI*H. Some Tn[acemrn."/‘ On "{'i/zg Sogff;}q O‘Tkgg

; a (Initial Comments)
Approved Signatures
Quality Control Officer %//é/h
Site Manager 5%,\_/“_&2

On-Site Coordinator




Specification No. S-C4A4WM
Quality Plan No.Q@RP-CdAwH
Project No. (CuA(OM

COMPLIANCE REPORT

Work Area (j))qhte Mesa mill Cell 8- A Drec

Construction Activity Cist Bke  Broot F,\LLM AP Dike Arca
ﬁOHOV "‘D m.'l-va.[ l -pwl- A-ﬁ l’}m-vlmrtaL bcz% La.cJ o)mo’m.

Date of Start Z/ 5/?7
Date of Cpmpleti_on 77/ A / 57

comments Sefgre Comshruction stucted on Hie East dike of Cellan,
an Aaveq !;e-,lq;een SJ-H-zOms 9400 and 4400 waus mughpci LUQ
M)P#ea( anc(' “Proo'(:— foU_CJ"V—t'S ”Pmo’€ ﬁolﬁma was OL Serueé QJLJ
ounJ -L(a he g/‘\l‘ls-gxc(om by QC. GL%UOOU’\S(QV)L [om Kvaler and QA.,
Consultent Hemm S(Lgmngf)n Jaying of )oase Course m:u!ermk

stavied on Hhe Scnme éml-e Arml fm-fnuﬁm[ mﬂﬂ&cﬁ,ﬂ’ﬂﬂl_()’;ﬁh;}tfu

{(Initial Comments)

Approved Signatures
Quality Control Officer Q%W

Site Manager ﬁ QW‘H

Oon-Site Coordinator




Attachment E




Dike Construction



|

|
;

SNOILVAU3SEO

Q3SIAGY HOLOVHINOD [J
"G3%¥UOM3H HO A3AOW3Y 38 INOHS ONV

(son
1831 A8 Q31VDIIONI SY SNOILYOI4103dS 133W LON S304 Q31S31 14 O

"SNOILYDIJIO3dS S133N Q34S31 T4 | A

\6L k.w.

L z/e& 14140 SSINMOIHL

AT LTy se

3UNLSION ONIGQY 40 QOHLIW

S3SSVd 40 Y3BWNN

- s sz - SLIND NOILOVJWOD 40 U3GWNN ONY 3dAL

‘2. .7 SLNN ONIAOW H1HVY3 JO HIGWNN ONY 3dAL

*_IVIHILYN 7 NOLLOVJWOD NOILYDIZIDIdS

..l\.‘c\ amps

H!S ApS | LG Vel oron cril e (THo ST S AT T 15373 g
775 \_\h\é\% 25 o S7 Lol o' #ll 5 7 IV o7 05 +VC 48 §
-
7S APFES T 2L .vm%_.\\ o ¢/ ol 99545 el TREIT RS |G
SEACI ZER Sl P/ R VA R Ny XU 7 7 WL SLFLTAFE 7
7 ._\w_ <N 8L LT AT opi| 7EZSS TR D e el i e o
4 el
2/ T TS oo | 8| 4577 cHhll|S IS5 e O AR VARe” - I~
A/!S Apvvs 26| s e gv0r z st Lot e ss T2 47 #7,08 oe+0z s /
= w | ey | ™ . (1334)
INBINOD | ALISN3O .
NOLLOV. IN3INGD | ALISN3O NOLLYA3T3 ON
3dAL N0S hbwonums JUNLISION AHG ”——ﬁ_w.—_mu :bo‘z_m(: ) NOILYJ01 1831
Q] AHOIVHOGY? H1d30

‘ON VJodey Aneq

&

el1eQ

2277 \\b,

I 7=k =5 "oNiveosd

ONILSIL T OILYAHISEO 1T

——— uejaquyoe
ST R e

/

€4



SNOILVA¥3S80

G3SIAQY HOLOVHINOD 0O
"03YHOM3Y HO A3AOW3Y 39 GINOHS ANV

(syon
1S31 A8 Q3.1VOIONI SY SNOILYDIJIOIJS 133N LON $30g ow._.ww._. T4 O

“8NOLLYOIHI03dS S133W 031S3L T4 | 2

, X! -4 1411 30 SSIAINMOIHL

Avvd S 3UNLSION DNIGAY 40 QOML3N
S3SSVd 40 HIGWNN

AIP Y ~ |
40921 43314y G - SLNN NOILOVAWOD 40 B3BWNN ANV 3dAl

SaSAw«>S = T SLINN ONIAOW HLHY3I J0 HIBWNN ONY 3dAl

\Vk\w\&\\\\\ &\\\\\ [ <SS \w\\\\

TVIHILYW ? NOILOVJWOD NOILYDISIDIdS

B AN P N am

| .. ..., ONIS3ILYX

¥ D Acttm LG | OET 077 l»,fmm\\xw AT | 955 R AL AL e 0T ARS8
1 4 .
.\,\\.m, s\uzv\fm, %T L' Tl » Sl M axXaN N 0 /1 7355 = O «\m\\r\w\ m.\*% 7
%12l
Ewwvzou | e ALSH30 Wiz o
NOWIVINOD NOLLYAZ13
i v | AR | B | MG | BT | -
Q1314 AHOLYHOEYY
) dey Aieq Ag peaosddy
g s 4 S
~u\.‘w -R/ -2 o..eo \Ymﬁ. T ] QW\E\\_,\\ 7 uejojuYyo9
M\n\\\.v\\ — W\.\V > ‘ON 1008{0i4

OlLYAH3SE0 114

€-d



“ .
: 3YNLSIOW ONIGAY 40 QOHL3IN
$3SSVd 40 W3BWNN

\\.Q\sn\.\ﬁ
,,Zr~ 8 1417 JO SSANNOIHL

azo_h‘).c.mwno

Q3SIAQY HOLOVHLINOD []
"G3XH0M3Y HO G3AOW3YH 38 QINOHS NV
(SYoN
1S31 A8 Q31VIIONI SV SNOILVYDIJID3dS 133W LON S30Q Q31S3L1 T4 ()
"SNOILYOISIO3dS S133W 03LS3L 1 /A

% wemeid w2 SLNN NOILLOVJIWOD 40 HIBWNN ONY 3dAL

Stadvase - 2 SLING ONIAOW HIYV3I 40 UIBWNN aNY 3dAL

PIIYANYy) L Z T \u\o..w.m - Vg YN/

TVIHILYW ? NOILOVIWOD NOILYDIHID3dS

'S xvi\&m A IR N:\\ 27l 2/ 55 7 YO 0Ll SoEs g9
s \M\:\dm.\ o 7 A Bk T e S (57 T I Vbt iS| L3
FTS PSS A Hv.m\ + 807 LFIT 10T | c/25 YA Y iy s 27
- F7S Fveg J 00T | U ¢l o811 DJE AN sy o0 S A0 LT T Ol R RS
J)'s fpees . 44 H Lor | oi Y gt | L2 sS T2 2747 0k 9949/ TS| 9 5
2D Apres L Lé | L e gor Lkt | @2l | 5457 T2 447,98 eotsl S| o5
'S s | oo - sz | 2w | Lt | 0zn | Aiss | B AP AN O5 apir s | 45
(%) Ud) P (1334) .
s g e I P oo
O] AHOIVYOBY? H1d30

T A g7y 'ON Hodey heq

SE8/7/9

N - &l - D

elsQg

‘ON 19efoig

g Ag peaoiddy

\.LW..\«.Q L&\ ..UWQ\.&\\.LN ued|UYDe |




8NOILVAU38E0

Q3SIAQY HOLOVHINOD (]
"G3XHOM3IY HO G3AOW3H 38 QINOHS ANV

(SyON
1S31 A8 G31VOIGNI SY SNOILYDIJID3dS 133W 1ON S30Q Q31S31 14 O

"SNOWLVDIZIO3dS S133W Q34S31 I A

/S JUNLSION DNIGAY 40 GOHLIN

L, 0/~ 2 141 40 SSANYOIML

e
JP»\\N&‘JQ.M A

S3SSVd 40 HIAWNN

SLINN NOILOVJWOD 30 H3IBWNN ONY 3dAL

SLINN ONIAOW HLYV3 4O HIBWNNN ONY SdAL

LB v £ ! Zsy G e
IVIH3LYN 2 NOILOVJIWOD ZO..—.(O.&.Ownm

+/05 Apveg P 26 | A€ | LLOTT LR o | o/ ss 7 SO 4V, 0SS T 0FF8T ~is| 19
#7175 \m\u,}qm L b 8'r/ 0/ 4L'E] 0 cli CL S VLT 08 90+ST =[S ] T
= WY i)
(%) (100) (1334)
AN3INOD ALISNIO .
IN3INOD | ALISN3O NOLYAIY3 ON
34AL 05 NNTnaa”| 3unasion | - Aug prrim iyl I 4O NoIY0 131
a3 AHOLVHOBYY H1430
Q N ‘ON :oaom Lijieq g»m peaoiddy
P\W -/~ w ejeq lYWGQ % ue|o|uyoe )
YA ] —Hf ~ o ON ioefoid
Gz_._.wm._. w

_)ILYAH3SE0 1

€-d




8NOILYAU3ISEO

Q3SIAQY HOLOVHINOD O

LS

—/ [ v

¢ 3HNLSIOW ONIGQY 40 QOHL3IW
1417 30 SSANMOIHL

$3SSvd 40 H3ANNN

‘4:/& AL m:z: NOILOVJIWOD 40 HIBWNN ONY 3dAL
on f:\\.\/u)xu\/)lm ﬁv«\..\j /

o 7 Lo _ SLINN ONIAOW HLHV3 40 HIBWNN ONY 3dAL
'03%YOM3Y HO G3AOW3Y 38 GINOHS ANV P
(SyON N Ly ,
1S31 A8 Q3LVDIONI SV SNOILYDIIO3dS 133N LON S30a Q31531 14 [ AN e T )y Gow
"SNOLLYOIJI03dS S133W Q3131 T4 @ IVIHILYW ¥ NOILOVIWOD NOILYDIZID3dS
2 \\ Aeet - . - . e oA - ; ~
forreowss el T T\l aa [eon ciss] 9V L7 6T oo g v Id BZIb
T T eerlon| en| 9| o] 6o VLT 0 rvs T VL 4\
TF e e ’ - ' ' : . ‘
J TS el L ewn agt S| as Vel NAS| T
F IR g @ T TEC sea N AT AV A
Fes 7E7go | oo N A I R 47,04 CIFLe Zzs| [
T es T | adl | ZE/| o for | fan| 9822 il 0 OXFZZ HT oL\
e -1 -
Z owr LT | 94| zer| 0ol | 9z |Ed7 | w i R a2 )
In A
i i %) [Ly)
NOILIVJWO0D E%,,._oo tﬂmu_mo ANJINGD ALSNIQ z&wmu_.d ‘ON
3dAL 110 INIDu3d | unision | Ava prrimeyrll WL 40 NOLLY20? 1531
GRE] AHOIVHOBYY HL430
/ . Ag peaoiddy
@N:N\ 22 “°N Wodey >.__-o \F§ a
i Vi : uegdtuyoe
&m\l\.\\\ i \NW}%.\\ﬁ\ / {91uyose
T7 77 ~H = o ON wdloud
oz_._.ww._. ®

"M1VAH3SEO 1114

€-4




nzo_._.<.>.¢mwno

Q3SIAQY HOLOVHINOD \mr._
‘03%HO0M3H HO Q3AONW3Y 38 QINOHS OGNV

/87 (SYON
1831 A8 G31VIIONI SY SNOILVDI4I03dS 133 LON S30a Q31831 T4 #1

"SNOLLYDI4IO3dS S133W Q3LS3L 14 [

| .
[N W J./ =
1417 4O SSANMOIHL

Naalrd

1. ~ SLINNA NOLLOVJIWOD 40 HIBWNN ONY 3dAL

3HYNLSIONW ONIQQY 30 QOHLIN

S3SSvd 40 H38NNN
N Cman \ o

4\\M

~:> .

Q.._o :_/)./ AV B ., SLINN DNIAOW H1HV3 JO HIBWNN ONYV 3dAL

MJQI/...4M\"_—> ?\..ﬁ .%/ _,\,\\Au ~: \\~ /\../\/\

TVIHALVYN B NOILOVAWOD NOILLYDIJIDAdS

L. .

\w\.‘%\\ \“ 7S 4b uw\.: Lol O i TS ¢y 555 .‘.x 2\\\\ AN Y LS \¢ |
/ - : ;
e A A KR S D IRLEE R B R S S Cra e e |
A S A PR N B IS A I I TR LAY
L -~ . - . - < ~ = g
N.. PY3 ﬁ.!\ \N\\ .UJ , “.“\ . T M\f m.A\.,.// Qv ..,nl/ ,\M/\\,:_//_,— QQ ..bL. ..|~.“ /.. “ Z@ L Axlfldm.\ <|FJ/& m‘ P/ , 1
VSRR 7 Yy O nsasv ] e on ZEass e \" AT e covor v leah
; pd
Foe Ays | sy LOSUBAN] 9 T aron TE s 0y AT o7 ¢y VLG §ﬁ/:
P S ac/ | oL L g N (8% C,@ AT L QUL NLS L SAh
L
%) Ux)
(%) (jod) (1333}
INJINOD | ALISNIO .
INIINOD | ALISN3G NOLLYAIT3 ON
3dAL 1108 NNTousa”| unision | - Aba ol L 40 NOLLY207 1531
a3 AUOIVHORY .
A\xlv 7 > ‘oN -.—OQOI >=QQ \§§\ >m UO)O;—QH—(
: - Y ue|ouy29
y — N "ON loefold
V2SR

ONILS3AL ¥ '

NILYAHISE0 T

€-4




[ g4

SNOILYAUISEO

Q3SIAGY HOLOVHINOD O

‘INHUOMIY HO G3AOW3Y 38 ATNOHS ONY

-
-i

-

1417 4O SSANNIIHL

A 5/ 3UN1SION DNIOQY 40 QOMLIN

S3SSvd 40 HIBNNN

R O rar ) - Z S1INN NOLLOVJIWOD 40 W3BWNN ONY 3dAL

B

= SL1INN ONIAOW H1YV3 JO HIBWNN ONV 3dAL

.~ \m.xn.\‘v.u)\..\a\\», T

(syon o _ .
1S31 A8 G31VOIONI SY SNOILYDIZIO3dS 133W LON $300 Q31S3L Mid O TGy B2 7 ss - TET T
"SNOILYDIFID3dS S133W 034531 T4 A TVIHILVIN B NOILOVAWOD NOILVOIZIDIdS
“ +oa/ | e\ d ozl o/ gg o5 Az AR A AW
- [
,t AR [ 50 el @Y oSS LrE 7 7508 Tl
’ | Sb| Lol 2 el @ 4 855 L DM O L4l HS | Gl
“ L7
' P £4 vmu.m\ Q2| 2*El |0 9655 Py /S e OEF]E S | Llg
W, VA WA AN AR IR L, B 77904,z Zis | iz
‘4 \m SE/V /I e |0 9bS5S S =f .L_:N\ 02 ootz !c.xm. /2
- i
A 2 y)
YIFTVTA AT AL | 98 |\ /sy |8t | = 57 | 9| 4835 45,92 eoigzE s | AlE|
\
\ T U
(%) (29) (1339)
INJINOD | ALISN3O
NOLOVAWOO| IN3INGD | ALISN3O NOUVAIT3 'ON
ML waaa | uson | asa | {0000 | oo o NOLLY0Y 1531
0131 AHOLVHOBY)

w2y wn

\M\&M. ‘ON :n.aoz Aneg

TE/ 5

§\%\“1w ‘ON 108{04d

N%§r Ag peaoiddy

BT
\N(\w\ \“w\\\.!

ONILS3L B N "LYAHISEO 14  €-3

ue|ojuyoa )




o wbE  Nuudy ﬁ.ﬁ da\.o..owd = ¢

K\N %)

SNOILYAUISEO

g

ks

03SIAQY HOLOVHINOD O
‘3aNHOMIY HO GIAONIY 38 QINOHS ONY

_ (S)ON
.Gm:uo,w?o_oz_m<mzo=<o_n__om._mhmms»ozmmooowhmm».:_uG

"SNOILYDIHID3dS S133W 031831 114 0O

hasdg

3HNLSION DNICQY 40 QOHLIN
1417 4O SSINNIIHL

S3SSVd 40 HIBNNN
ero..w.n,OwIm \ SLINN NOILOYJWOD 40 HIBWNN ONY 3dAL

s radVWIS T SLINN ONIAOW HLYV3 30 HIBWNN ANV 3dAL

Pl %25 eSE IR vy

TVIHILVA T NOLLOVJWOD NOILYDIFIDIdS

M ek 86 | 6¥1 | il | el o | el m..aww_,w‘ 7 ,0C SLASL vag | o¢%
# 5 P8 [T z 650 v i P C2E 39O 48 WVRC
\\\.M, x nwom. NamO_ .N-‘&Ln.”\.ﬂ 42 1) D 170 Wﬁ?*vdu Ju*m ﬂNm,
T O Pl AL BN TN e R S R AR )
y 400/ 61 | T Z2l [0\ | Zé&ss | 70T 0C  95+5¢ 08S | \C%
A y) . . 1 X 94
_.Ak%m\xs\w\i [ LYrs \\v g | ez \x.w.\\ 2021 | 7%/} TESSE | 4, 4¥ 02 ot L/ e 2E
W Uy
(w (4od) (1334)
i INIINGD | AdISN3Q .
34AL W0 B! aison | "o Muson | 0| NGO NOVLY0? o
_ o ABOIVHOGY) H1d30

4= .M\\mm "ON Wodey Aeq

m %\\W \\M eieQ

A -ah-2 N e

\i§ Ag peaoiddy

\k«v\.\\\\mﬁ\( \\ ue|ouyse )

ONILS3L 3 NO' YAW3SAO 114 e-d




QZOZ.(..).CUQ-O

Q3SIAQY HOLOVHINOD OJ
"G3NHOM3IY HO G3AOW3Y 38 GINOHS ONY

(SYon
1531 AG Q31VDIONI SY SNOILYDISID3dS 133W L1ON $300 Q31531 M4 O

"SNOILYDIJIO3dS SLI3IN Q34531 14 A
Vd

Ao/ 57 34NLSION DNIOQY 40 QOHL3IN
1417 4O SSANNOIHL S$3SSvd 40 HIBNWNN

PP disreD =/  SLINM NOILOVIWNOD 40 HIBWNN ONY 3dAL
. 5 &od 25 = Z SLINN DNIAOW H14V3 4O UIBWNN NV 3dAL |-

> 15104l Y7 T \&h&\\v\»ﬁ\ iy

IVIHILYAN ? NOILLOVINOD NOILYDIAID3dS

% ool [T\ | §sv | B L[ PAA| 2277 - 3 000 oSAY VIS FE&S
" 86 | ¥SU[ BTN 52/ [ 747 2277|  \1 AT .6 asi9 W[ TEE
’ Qo | FUI AT 5o, | 7R 455 1Y, 5 9oL TS| TLE
" bb \5h) | ESIT| -5, [ T4 52355 (G N30 o on I
- AR AW ¥ Sy | R P4ss < 77,5 cof L V[5 [O7%
., ool | N TZI SN 2N s | e T A R P ¥-T
i BTN R DR B L/ W v W/ e v s e A TR e P T
L2 L
] AHOIVHORY H1d30
‘\\\% ‘ON ...n..aoz ».__no

= %\\\\ K\ el8Q

\N\ T2~ ON doid

%8

_ONILS3L ¥ N LVAHISEO 14 -4

o~ Ag peaociddy
(A

JH%VyI ’ U.W\ﬁl uejduyo ey




SNOILVAUY38EO

Q3SIAQY HOLOVHINOD [

‘OINYOMIH HO Q3AOW3IY 38 QINOHS GNY

1S31 A8 Q31VDIONI SY SNOILYDIJIO3dS L33W LON $30Q G31S31 14 O
‘ ‘SNOILYDIAID3dS S133W G31S3L M4 | 2
7

(SyoN

JHNLSION ONIGAY 40 QOHLIN

1417 4O SSINMOIHL $3SSvd 40 HIAWNN

SL1INN NOILOYJNOD 40 HWIBWNN ONY 3dAL

SLINN ONIAOW HLHY3 30 HIGWNN GNY 3dAL

TVIHILVN ® NOILOVANOD NOILYDIFID3dS

Vi V2
%&w\\%?\u 0/ | TV | T _s5gr | 79/ | L4357 | 13 T Mo SLaTl WIS | Ssée
W i)
(%) (od) (1339
INZINOD | ALISN3O .
INIINGD | AuisNag NOLVAIT3 ON
3dAL 08 T unision | o vl L 40 NOLYO0T 1531
GRET) AYOIVHOBY H1d30 ,

3~ [y ONwodey Aneq

eleQ

WB-vI-L

"ON 106{old

WA =Y

G P

ONILS3L % N~'LVAHISEO 174

g»m peacsddy

oA

ueiduyoe

€-4

.... A an




Clay Liner Construction




wzo..-.(..).cwwno

03SIAQY HOLOVHINOD
"03NHOMIY HO Q3AOW3Y 38 QTNOHS ANV
Gk Bk 1k 9/t (SYON

1S31 A8 Q31VOIONI SY SNOLLVDIZID3dS 133W LON S300 Q31531 T4 W

"SNOILYDIJIO3dS S133W G31S3L 14 O

, /1417 40 SSANMOIHL

A~~S  34N1SION ONIOGY 40 QOHLIN

S3SSvd 40 HIBWNNN

oy schays —/ SLINN NOILOVANOD 40 HIBNNN ONY 3dAL

sades2c-/ SLINN ONIAOW HLHVY3 JO HIBWNN ONY 3dAl

" N,M,L 2L /- u.\\.\\%}u\\\ ¢ 1322774 N.nm/m - &%\

TVIHILYW 2 NOILOVANOD NOILYDIZID3dS

02%

)\a\Q 57 oaef *\.,N /S Zrt VLA Y Ooz/ \m%ilwh. LS H 2R > L
75 Vo7 | 42 IRZI7N P74 A BT L e a1
"oy Yo7 84 | WO/ 607 57 | H 777 oo7 | TerEE s e 6 777
\6\.\\, ~ME27 | $é *m\\\ o'gol| ¢’ s/ b/l eal g CeFOF I ==y e 7/

) )
woo (o) g | e | B | |l v a
(] AHOIVHORYY Hid30
= "ON Wodey >.=-o \&vﬂ\\.&..§ kg peaoiddy

ZB777Z

LAt — )

‘ON 190{01g

__ ONILS3L ¥ NC "VAHISEO 14

ue|duyoe

T

€-4




SNOILYAU3ISE0

Q3SIAQY HOLOVHINOD O
"03%YOM3IY HO GIAOW3Y 38 GINOHS ANV

(syon
1S31 A8 G31YDIONI SY SNOILVDI4ID3dS 133W LON $300 Q31S3L M4 ()

"SNOILYDIZI03dS S133W a31S3L N4

~, 27 1411 30 SSIANXMOIHL

Ao, s

3YNLSION ONIGAY 30 GOHLIN
$3SSvd 40 HIAWNN

g oo/ 42095 ~ 7/ SLINN NOILOVIWOD 40 HIBWNN ONY 3dAL

svodwosoc- Z SLNN DONIAOW HIHYI JO HIBNNN ONV IdAL

e . .
°h Ex )= THYUTYL XL sE Y 4
IVIH3LVWN 3 NOLLOVAIWOD NOILYDIZID3dS

Avio w7 | oor| Fh/I| S T L5/ | & 77 oo’ L4 A7 (52N [ Dalk
x\u\.u u-vzy 84| £ Buror/| £ 5/ A7/7 @ o/ 24 _FP JFIEY | Tiih
Ay veay | L4 | Lisr| Goy | 287 | A777 oo’ 2lh AT AT NI

() ,
(%) (19) (1333)
ININOD | AwSN3O .

NOD 1SN30 ON

34AL 108 N Tmd! ainison | oo Husow | g0 | WO NOILYO0 o
CRE ] AHOLVHOGY H1d30

5 "ON uodey Aieq gzm peaosddy

N\\\w\\\ .e.co \N_W\\G\\\Y\\N ueojuyose

27 -G% - ON edleu

ONILS3L ® z>....<>mmmm0 ._..:_u..;., €-4




Awos s
3HNLSION ONIOQY 40 QOHL3W

, Z7 14 40 SSINMOHL S3SSvd 40 HIBWNN
SNOILVAYISEO
~ gl v eer? 7 —/ SLINN NOILOVAWOD 40 HIBWNN ONY 3dAL
Q3SIAQY HOLOVHINOD (I —»</wva5_ ; SLINN ONIAOW HLIHYI 30 HIBWNN ANV 3dAL
"03%HOM3Y HO G3IAOW3Y 38 o.So:w Vaz< , »
SI'ON = P oy of -~ V2] Y,
1531 AS G3LVDIONI SV SNOILVOII3dS 133W LON §300 G31§3L T4 ) R+ H D/ T Z ¢ 7
"SNOILYOI4103dS S133W 031531 14 A IVIHILYN 3 NOILOVAWOD NOILYDISIO3dS
Av)o vy Pz \m st | G posr | poi|eocss AP BL| /5
Vi - .
NPT ¥PPT P 24 san\ @ F L sl p I 94955 ZF’s S L Ll oskh
Vi
NG 257 24 \M AWK AN EAE AW AL XX, s v F0 | ésA
e
1Yo VFT7| SE BV 50| LS| b N SET5E V7 o | &4
s\d\U w7 | ogg/| &hI | FZ7| Z S| & S/ =S 7755 ES AL | L.5A
- -
AT wee7 | 88 | 77| S Z 57| A | R 3°S IS T AT | Ak
\TNM Tz oo/ | Zor| A7 25/ | A/ | s 5755 DG ?LS F 40 |5S4
- ~
%) U]
(%) (2d) (1334
IN31NOD ALISN30 .
NOILOVAWOD| AN3LNOD | ALISN3Q NOILVAITI ON
3dAL N0S ININ3d | 3unisiow AHO w.q_q.ﬁw_mu ::ﬁm,‘ W HO NOILYJ01 1931
RE]] AUOIVYORVY H1d30

£& '°N 1jodey Ajeq : §I>m peaoiddy

Z
K%\\\\M\ i % uejouyoa )

22277405 - ‘ON 196{0)d

ONILS3IL 8 MYILVAYH3SEO 14 e-4




y

8NOILVAU38E0

Q3SIAQY HOLOVHINOD (]
"G3INYOMIH HO A3AOW3Y 38 QINOHS ANV

(syon
1S31 A8 Q31vDIONI SY SNOILYOIJID3dS L13IW LON S$30a a31S3L T4 0

'SNOILYDI4103dS S133W Q31531 T4 42

Amidl.

» €7 141N 30 SS3INMOIHL

3YNLSIOW ONIQQY 40 QOHLIW

S3SSVd 40 "w3awNN

Lw\ue\:\e.u =/ SLINN NOILOVAWOD 40 HIGWNN ONY 3dAL

2L /7 —/ SLINN ONINOW HLHV3I 4O HIBWNN ONV 3dAl

Sgt K 21 YT Zisy - o vy

TVIHILVYA % NOILOVIWOD NOILYDIFID3dS

F oo aol| g 22| ST z 07| o] AZIZ| e A7 Wy
= V\\“‘u\ H Zé R 4 B Z oz | 7l | 5 hiES “H) S/ T | hEs
\N»\“\\ Ay soF| 0| z 02| T | 5725F N YA ET;
Nw\\ t\w“\v FE | 507 7 2| Zoz| o7 =252 PPSF Al L | 257
\\.«““0, @VW.\\ 74 H [1Z| Z26| Z0Z| 077 S 7253 .. —2Y75g L7 D | 155
@Q "V oer | &0z | SZW|  FoE| o767 £7E% (7757 77757 47 [o5=
e %»Wﬁ\ <o/ \\.NN osor| zZox| ove| A25s (2's5) —YYPO K7 T | b4
- —w 429) a0 | e | e
US| wnon | MRG0 | o | o | v v &
WRED] AHOLVHORVY H1d30

GO, "ON Wodey Aljeq

e18(]

8E777

Zarar-&f-5 'ON ool

ONILS3L B M 'LVAHISEO 174

\§m peaoiddy

=772 LIE TR




S8NOILVAY3ISEO

Q3SIAQY HOLOVHINOD [J

‘3XHOM3Y HO G3IAOW3Y 38 QINOHS ONV
(S)ON

0 277 1317 40 SSANNOIHL

—~ oy .Y'\\!‘“ —/¢ SL1INN NOILOVIWOD 40 HIGWNN ONY 3dAL

—~ #S/425 ~/ SLINN ONINOW H1HV3I JO UIBWAN ANY 3dAlL

oosy

3HNLSION DNIQQY 40 QOHLINW
S3SSvd 40 wW3BNNN

- /
ot 2T W WEYLY xlm,m;\uxm \\§\
1S31 A8 G31vDIONI SY SNOILYOIZIO3dS 133W LON S30G 031S31 T4 () S Z A caldic 4 \
'SNOILYDISID3dS SLI3IW Q31S3L 114 M) IVIHILVIN  NOILOVIWOD NOILYDIZIDIdS
i
s 7% 84| o1z 78| oz | ol §05s AY . F 5270 s | zse
- val
@“ B LE | 0ZZ| AFE| z 0z | 9dv | =055 70 #°  SF 47 US| 9iF
Vs L
1) 0}
(%) ()od) (1339
INJINOD | ALISNIQ
NOILOVAINOD| ANIINOD | ALISN3IQ NOLLYAII ‘ON
3dAL 108 N34 | Jwnasion | Abo ol B ) NOLLY201 1531
G3ET] AHOIVYGIYY) H1d3Q

\Uw\\N %«Q J\\QVU&“ NXQ\\V Q.\. ALd@?) \.WQKN\.RS\

G/

3877777

‘ON uodey A|ieQ

ejeq

Sxﬂl%} <> ‘ON 106{044

ONILS3L ? "DILVAHISEO 14 ¢-4

.\.\ bwwof\ﬁ \X.‘.u\\.uu.m/ \\vv«\um/

\)sg Ag peaosddy

a3

IJQ\'“NW\\\\\M\A\\V\N ue|ojuyoe



Attachment F



Dike Construction
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B sl 1V SRAWMN T IWwS nnn.,;,

N ﬂk g

woaxsues‘r LT
PROJECT NO. -4 F4 /77 =%

[TECHNICIAN ~_Z:- i,
APPROVED BY. M DATE _ZLLZ g
SAMPLE NO. _.Z&
VISUAL DESCRIPTION: =S./Zy Sam o/
CUN BY SAMPLE PREPERATION SIEVING TME
SIEVE SIZE .3 1 172" 374" 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMALE WET ORY
. OF PAN TOTA
WALR SAMPI!:E /22.] A4t
DRY WT. RETAINED 6.7 s/
RETAI
DRY WT. PASSING 907,29 | 973.%_|| ON ROED
% OF TOTAL PASSING 984 |90 EASSNG
. : . 4
: W% =
' AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TME
SIEVE | WEIGHT | WEIGHT | % OF WS =
TOTAL FACTOR = = =
NO. |RETAINED|PASSING|PASSING A w
s (10) [@5: 2477 |938%27|9/. %70 MCISTURE DETERMINATION
\ 4 -4 HYGRO. | HYDRO.
} 16 /03,7 9209 q90, MATERIAL MATERIAL| MOISTURE SASI‘:I?E
20 (407 |28 Lrieb|67t 2457 | 62—54 | DisH NO.
50 2¢8.d | 7562z 7% WT. WET SO AND DISH &
100 (/2.7 N A4 <P WT. DRY SO AND DiSH é'/q,;
200 |74/ 2 |z272.9 27 WT. DISH
CAN ' —— |'wr. oF oRY son |4/ i W
TOTAL —_— %X MOISTURE 0. 0
QUN BY HYDROMETER ANALYSIS
CYLINDER NO. — SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. DATE AMOUNT —____ml DATE CALIB
T HYD. YD.#
c%lc:‘csx TEST TIME TECAQP HYDs TYD ST CORE g % OF TOTAL] PARTICLE |
START MIX Z
STOP MiX x 2
T & f
0.5 min o 2 0.050 mm !
w
1.0 min s 0.037 mm '
w o<
4.0 min g 5 0.019 mm
O r
19 min o . 0.009 mm
x O
60 min g ®r G.005 mm
7h 15 min o 0.002 mm
«
25h 45 min i w 0.001 mm ;
GRAVEL _____ % SAND — ————% CLAY-SL % |STORAGE Locmou_______j‘

¥ CORRECTION WeCLLDES TEMP., NENISQS, AXD DCPLOCULENT



C--2-79

R L T R T

GRADATION TEST 'Re_suus

TECHNICIAN. o’ PROJECT NO. CEHR 'ﬂ//l//
APPROVED 8 OATE _2LLZBZ
HYDROMETER ANALYSIS SIEVE ANALYSIS
THAE READINS 1S STANDARD SERIES l CLEAR SOUARE OPENINGS . |
24HA 7R 30
JSMIN IS MIN_ BOMIN T MM e MIN_ 1 MIN 200 1100 'S0 140 %0 LI i) ‘4 ~ N W y se &
o z —— =:
w 4
7t 1 - N
o T
® - Ti»
$
7 y e e %
-+ » > [=]
2 e —— : e
" y 4 ¢ <
\ v 4 1 -
3o . - b
’z' 7 Y -~ il =4
y = > ¢ Z
w 7 ry > 4 o«
g 0 ya T T a0 g
w z
o v 4 - - 2
v A v n
b §
-
20 > ¢ 0
10 . e 2
-~ ri a
4 - 1
[+] ) G ddt - G ¢ D i Ldd » & Ad Xl 1l 111 ) S DS S b o Il -
00y 002 005 009 019 037 O 149 297 Iz.sso TV 2% 476 957 wT AT 7182 12‘71?3”
| DIAMETER OF PARTICLE IN MILLIMETERS B
SAND GRAVEL COBBLES
CLAY TO ST FINE T WmeDium  JCOARSE FieE ] COARSE
GRAVEL L SAND % SILT AND CLAY %
L) -
LIQUID LIMIT PLASTICITY INDEX
SAMPLEOF S,/ Suep ol FROM S$75. 23 roo
HYDROMETER ANALYSIS . SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SOUARE OPENINGS
24M1R THR 10
‘g MIN 1S MIN. SOMIN 19 MIN.AMIN 1MIN. 200 °100  °50 40°30 ‘18 18 4 b wow r s
T I T
- -
% T $ Y w
i 4
b §
A Y L
3 1
I
L b ¢
| S—
H : g
] : 1 <
| : &
- . ' 50K
z = n 3 5
8 ol
< ~ 00
& : = &
-1 + T [ 9
20 -t 4 -t n
- + ) N
* .
20 + - 0
- 4 |
) 4 —
e A —
10 as +—4—J%
b 4
LS
[} I T 1TTITir »a YT X T I T I I I 100
00V 002 005 009 019 Q37 074 149 297 | 590 - 119 Q36 476 952 191 381 762 127
A 20 152
[ DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL N
CLAY TO SuT FINE | MEDIUM _ JCOARSE FINE | COARSE €S
GRAVEL % SAND % SILT AND CLAY L)
LIQUID LMIT * PLASTICITY INDEX *

SAMPLE OF

FROM




CReiea 5_::-3'?’35"'

F-14 Ar-reaaene -200, Mousruaea NSITY
WORKSHEET . At

7 SHNICIAN: . Hep PROJECT NO. C"WZ’/(//W
A. PROVED BY DATE__ZL/Z 2 LE2

SAMPLE NoO. _Z2 ;

'SAMPLE DESCRIPTION _S./Zx Sy L COLOR | i

PREP.DISN_________RUN BY

NO. OF BLOWS RUNBY
- DISH NO. > DISH NO.

N
e .

“‘NT. OF WET SOAL & DISH Q WT. OF DISH & DRY SOL
“WT. OF DAY SOL & DISH < . WT. OF DISH & WASHED SOL

- ~ <

WT. OF DISH 2 N WT, OF DISH

WT. OF WATER J§ D f}‘%* WT. OF -200

" A L

WT. OF DRY SOWL ™ A WT. OF TOTAL SOLL," DRY

W “TER CONTENT ’
S / :

LIQUID LIMIT, LL ,
- Noaglash PERCENT -200 %
PLASTIC INDEX, P _<_ e
MOISTURE CONTENT | DENSITY

I ' RUN BY_ RUN BY
_ 'DisH No. LENGTH
L
l WT. OF DISH & WET SOIL DIAMETER

WT. OF DISH & DRY SOR ‘ VOLUME

WT. OF DISH ‘WT. OF WET SOIL

WT. OF WATER _WT. OF DRY SON.
'-WT. OF DRY SOL

MOISTURE CONTENT % DRY DENSITY _PCF

REMARKS:
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SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS

¥40 JobNo."C =&/ A7 —te” r 1
Lab./Invoice No.
e of Material _5///’7 \f/d«;/:/v S L Sampled By T K- : Date -S-
source of Material 2574 22 te o Submitted By Date

" TestProcedure _ LD A2 8 Tested/Calc. By “KUJJJ&\ Datei‘:.é-’ﬁy
’ Reviewed BV,W_ Date #12_7

Trial No. 1 2 3 4 5 6 7
Water, estimated %
Water, cc 50 100 O 150
Wt. Sample + Mold 6200 LIB8 0078 | 614
Wt. Mold  lazos oo [4227F | 420+
Wt. Wet Sample, gm 1933 7| 1961 7| 195 1 189% d
Wt. Wet Sample, lbs. 435 d A 32 -1 4.0 - 4@ T
Wet Density, pef 1206 1 1296 " 1224 1 1254 ©
Moisture Sample, wet 204-.0 2% 0 282 312.4
Moisture Sample, Dry 246. D 230.D | =238.5 2656
| Wt. Moisture 38.07 _3%0 T 29.7 7| 4.8
Moisture, % /%.3 1 bl 1 /2.5 A 17, 6 7
! Ory Density, pef yez 7| L g 87| 104,67
= = = =
Max. Dry density, pcf [ 14, 3 “
Optimum Moisture Content, % 14 "7‘ -
Diameter of Mold, in. 4\(\0\'\
Height of Mold, in. 4‘ 564
(S B i : No. of Layers 2
§ - Blows per Layer 25
'.>'_ N Wt. of iHammer, Ibs. 5.8.
% Height of Drop 12 1nch
° F Y Material Used ____ 4 mater ICL\
iCe
| ’ \ t {
12 / +mnswuscomer&,ssmvwem (Q

7 Y—



WORKSHEET

[TECHNICIAN L Ara k< PROJECT NO. C-447 - i /77
APPROVED BY. DATE _ 2/5/2<
SAMPLE NO. _£2
VISUAL DESCRIPTION: -0y Clayey Sead
AUN BY SAMPLE PREPERATION SIEVING TME
SIEVE SIZE 3" 1 172" 3747 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET ORY
WT. OF PAN TOTAL
SAMPLE [0W«2 8957
DRY WT. RETAINED /704
DRY WT. PASSING 3533.0 BN NOEF
% OF TOTAL PASSING 94.7 Al passiNG
‘NO. 4
W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | welGHT | wEIGHT | % OF W
TOTA FACTOR = = =
NO. |RETAINED|PASSING PASSINLG A w
8 (100 |18 27 |97 |1 5mmn ] MCISTURE DETERMINATION
- = Y] ) HYGRO. | HYDRO.
16 476 | 82728 | az5 MATERIAL | MATERIALl MotsTURE | SAMPLE
7 -
30 a0y | 87 —F0|820557% | 22> Z= | pisH NO.
50 152,95 |25 | 22 ° WT. WET SOL AND DISH 1 230,/
100 | zs3 7 | £9.7 S WT. DAY SOL AND DiSH 754_5’
200 (#5/./ y24.2 g9 Y1 wT. DISH
PAN WT. OF DRY SOIL I W
TOTAL —— | x MOISTURE 2.2 “1
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. ——— SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. — . DATE AMOUNT ml DATE CALIB
LOCK TEMP.| HYD. YO #[ C
cn?‘e TEST TIME] "“co READ &oRe GeRB 'c', x%mGAL &%EET
START MIX £
STOP MIX < 9
T »
0.5 min o 2 0.050 mm
w
1.0 min 5 : 0.037 mm
w o<
4.0 min g & 0.019 mm
(o]
O
19 min o 0.009 mm
x O
60 min 8 ® 0.005 mm
7h 15 min o 0.002 mm
«
25h 45 min u 0.001 mm
GRAVEL % SAND ———————% CLAY-SLIT . %. |STORAGE LOCATION

¥ CORRECTION INCLLOES TEMP, MENISCUS, AMD DEPLOCULENT




CA-2-79

SAMPLE OF

FROM

F-12 GRADATION TEST RESULTS
-,/ - -
TECHNICIAN, T 7 A b <= PROJECT No, C-457-s/17
APPROVED B DATE M
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME HE AN 11S STANDARD SERIES T CLEAR SOUARE OPENINGS
26 A 7 MR 10
45 MIN 1S5S MIN /) MIN 19 MIN 2 MIN 1 MIN ") 0 ‘50 “40 "0 16 l'n ‘4 ‘e L 3 5°6° 8"
- : — "
-
30 e 1 - 10
p.2 4 ¢
. :’ y i T
L - —
® — =%
ya _—
T ) e
70 - 1 30
1, T - =]
o w4 I w
Z &0 A ’ . @0z
s I/ . ;e e <
7.3 ya ’ e -
< = 7 : =
~ 0 T - t+—Js0 T
1 T Z
8 : T ==
a © 1 T 60 <
a‘ T T =~l
20 >4 I 70
# )
) | L <
20 I $ )
v A
10 v + 30
+ " ;|
b ¢ - T
e ) & b T IIlL i 8 . 11 )b § 1 11l + ) § b § 221 IGRES ¢ w
.001 002 005 009 019 037 074 149 297 Izsvo 119 2%33 416 sz 191 381 162 mvsz
| DIAMETER OF PARTICLE IN MILLIMETERS |
SAND GRAVEL N
8
CLAY TO SILT e T oo JCOARSE — T Conrse COBBLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
. - ~ R
SAMPLE OF 5}/;7 Cayey Saord FROM St 22 +00O
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U'S. STANDARD SERIES l CLEAR SQUARE OPENINGS
24MR 7THR .
‘g MIN 15 MIN. GO MIN 19 MIN. 4MIN 1MIN 200 °100  °SO °40 "0 16 ‘J°-. "4 ¥ 1w ElE o
' I Y
o T t T 10
r * +
1 re i
sop + T
o b §
| T e
& L1
TO§- ~
’ k
2 o I o
a + X <
N I b
- > "4 50K
= F + + [ =3
¢ z
8. F : 3]
& Oof 800
¢} ==l
I T b o [ %
30f- . ¥ * [l
L ; Iy
[ @ i
L L re
20} - v 80
b § -
" ) ¢ . |
re ) | —
10 * + 90
re i
4
o . 5 5 T ITTIrTr I - o 2 05 0 8 8 - e - 8 ¢ I X 100
00y 002 005 009 019 037 074 149 297 1 590 - 119 BQ38 476 952 191 381 762 127 2200
2 20 152
l DIAMETER OF PARTICLE IN MILLIMETERS l
SAND GRAVEL
coB8L
CLAY TO SILT FINE T  wmeDium _ JCOARSE FINE | COARSE COBBLES
GRAVEL % SAND % SILT AND CLAY %
LIOUIO LT * PLASTICITY INDEX *




F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
_ TECHNICIAN- /7 Kuaber / PROJECT NO. C—¥#¥-#//?7
| 'PROVED BY. DATE_. Z/S/es
 SAMPLE NO. _ &2

COLOR_fL=d/ - 7o ~

| SAMPLE DESCRIPTION 5,/{7 c’é/,/g/ v o

I at1ERBERG LIMITS  PL LL 200

 PREP. DISN RUN BY

NO. OF BLOWS 1&] RUN BY

DISH NO. | 9 DISH NO.
1 wr. oF weT soi & pisw 11 00 |2630 WT. OF DISH & DRY SO
-/ WT. OF DRY SOR & DISH 16061 | 1, (O] | wr. oF pish & wasHeD sow
ror oo 260 | 1,39 | [wror o

'WT. OF WATER ) T (.go ] | wr. oF -200
| WT. OF DRY SO 2001 g,’g\“/ WT. OF TOTAL SOL, DRY
twuen CONTENT \3 S 2.5
| q"‘K LIQUID LIMIT, LL _:%—5 | PERCENT ~200 %

® PLASTIC INDEX, Pt dk/
MOISTURE CONTENT DENSITY
' RUN BY RUN BY
" DISH NO. LENGTH -
»_ | WT. OF DISH & WET SOIL DIAMETER
*"WT. OF DISH & DRY SO VOLUME
[ wr. o pisH WT. OF WET SOIL
" WT. OF WATER .WT. OF DRY SO
| wr. oF DRY sow
MOISTURE CONTENT % DRY DENSITY PCF

f. AARKS:
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‘{ r=iv OAAWMNTINVIY (v sem » ~— - —

" WORKSHEET
[TECHNICIAN: T_Samchg= PROJECT NO. C= ‘= WA
~ \PPROVED BY. DATE —_&/25/87

SAMPLE NO. 33

é’/a/yey Sa vzcl

VISUAL DESCRIPTION:
AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 1/2| as/4 | 3se | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
]
- |wT. OF PAN : ! O TOTAL
oo oo NIQMAte 957.2 &8¢
DRY WT. RETAINED 7.6 | T4
RETAINED
DRY WT. PASSING 845/ | 7248 ON NO. 4
% OF TOTAL PASSING 958 89 PASSING
NO. 4
WX =
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF W
TOTAL FACTOR = = =
NO. |RETAINED|PASSING|PASSING w
0% 78, [
8 (10) |\02 75 | 7725771 88 22 Monswaf DETERMINATIOHNYGRO
- G -4 . | HYDRO.
16 72 | 2/3/ g0 MATERIAL | MATERIAL| MOISTURE | SAMPLE
30 (40) |[242955 (682501 74—75 | pI1SH No.
50 | 250, £8p. ) | 65 | WT. WET SOL AND DISH \287.5
100 |27 209 / s7 WT.DRY SOL ANDDISH \\ O\. &
200 |57/ 7 209/ 25 WT. DISH o.0
PAN WT. OF DRY soit  |\19\.4 W
TOTAL _— % MOISTURE 20\
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. ——— SPECIFIC GRAVITY o DISPERSING AGENT.
DISH NO. DATE AMOUNT . ml DATE CALIB
CK TEMP.| HYD. YD.#] COR P
CLOGK|TEST TIME| ""ce™" | READ SdRa*| GERE | » * OF DL | BiaMetER
. o
START MIX g
STOP MIX x g
: T »
0.5 min o 2 0.050 mm
w
1.0 min 5 % 0.037 mm
w <
4.0 min -3 0.019 mm
(o)
QO
19 min Cc L 0.009 mm
x O
60 min S R» 6.005 mm
7h 15 min o 0.002 mm !
p: .
25h 45 min w 0.001 mm
GRAVEL ____ % SAND ——————% CLAY-SLT % |STORAGE LOCATION — ———

LI K commEcTion wcLDes TEMP., MENISCUS, AMD DEFLOCULENT



C. 2-79

F-12 GRADATION TEST RESULTS

TECHNICIAN. 7///'%, PROJECT NO. (=44 -&/ A/
{//5:’/37

APPROVED 8Y DATE
HYDROMETER ANALYSIS SIEVE ANALYSIS
1106 HE ADNK 11S STANNARD SERIES 1 CLLAR SQUARE OPENINGS
26 MR 7 HR 10
45 MIN 1S MIN 60 MIN 19 MIN 2 MIN T MIN "0 700 *sn a0 ‘30 ‘16 JIL ] . . 1 3 5°6 87
100 b e < X »e Q
1 T " T + t
- D n 4 < -
- T -
w )i e — 'o
T b
1 pra
e -t 5
L - + 20
< L 3
1 <
n »e
70 + 0
<~ 1 . [«
] Z T
2 60 i — t w0z
%] 1 <
%) + + -
a 7 ] T : z
- % 7 T T t S0 -
z va 1 » g Z
3 Z i I y u
o « ll - 1 n 60 ’&J
w Z LS w
a 1 1 ]1' a
0 1/ II % 70
‘:u ) A
i 20 T ]
o 3
0 v T 30
-~ 3 b ¢
1 ; *
4] B G ¢ —td Al 1 1L I 1 8¢ e — AER SO ¢ ) . | I 111 b ROSES &6 100 R
001 002 005 009 0t9 037 074 149 297 1 590 119 238 476 952 191 381 76.2 1271 200 i
42 20 152 !
| DIAMETER OF PARTICLE IN MILLIMETERS |
SAND GRAVEL -
col
CLAY TO ST FINE [ WEDIUM _ JCOARSE FINE | COARSE BBLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
o0
SAMPLE OF (/& £74 Sand FrOM STe R77
&
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS US STANDARD SERIES | CLEAR SQUARE OPENINGS
24HR THR. *10
‘g MIN 1S MIN 60 MIN 19 MIN. 4 MIN 1 MiN  °200 "100 *S0 40 "0 16 18 4 % % % R o
T T :
%0 b $ T 10
ry . :
b s Y )
80| as >
» .
4 +
1
T
o
g v b i mlz‘
[} + - s
L] $ " + <
< - + 1 =
a Y w
- ' .o So<
< + y + =
] M z
(%] 4 w
< : 00
g : ] &
e + I -8
X 4 + + ™
i d
) &
+ "
2 4 Y L]
) | . |
) & 4
Y ) | —
: 10 X T * 90
T ) &
A T
o] A A PRESI i Al Ll 5 J“l I 111 + X1 )4 il b ¢ )PED OO 60 WA ‘w
001 002 005 009 019 037 074 149 297 | 590 - 1.19 @38 476 952 191 38t 762 127
@2 20 152
I DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL
LAY TO SILT COBBLES
CLAY TO SIL FINE T meoium _ JCOARSE] _ FiNE | COARSE 88l
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX

SAMPLE OF FROM



14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
. CHNICIAN- T Aabo= Y PROJECT NO. C- AN
| nPPROVED BY DATE__L/L5/E85
' SAMPLE NO. _32 2
| sampLE DESCRIPTION Chyzyr Txod COLOR
ATIERBERG LiMiTS  PL LL 200
PREP. DISN RUN BY
“NO. OF BLOWS —_—) 2O RUN BY
'DISH NO. /| ﬁ DISH NO.
WT. OF WET SOIL & DISH 18,2/ |4/ 72 WT. OF DISH & DRY SOiL
| WT. OF DAY SOL & DISH ;7. 40 |29, 19 WT. OF DISH & WASHED SOIL
WT. OF WATER 4/ 253 WT. OF -200
 WT. OF DRY SORL 4,57 7,98 WT. OF TOTAL SOi,” DRY
_[ \TER CONTENT /2.2 | RS
l LIQUID LIMIT, LL 25
' . PERCENT -200
| PLASTIC INDEX, Pl /X
MOISTURE CONTENT DENSITY
' RUNSBY RUNBY
| DISH NO. LENGTH
| WT. OF DISH & WET SOIL DIAMETER
WT. OF DISH & DRY SOIL VOLUME
WT. OF DiSH WT. OF WET SOIL
| WT. OF WATER _WT. OF DRY SOIiL
1 wt. OF DRY sow
MOISTURE CONTENT % DRY DENSITY PCF

REMARKS:
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SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS —

C‘L/i'WM - Job No.
£ Lab./Invoice No.

- Type of Material 50-/%/'/ 5',(/7"’ Sampled By : Date
vSource of Material S 20+0 O Submitted By » Date
Test Procedure _f[; A vl 7 Tested/Calc. By Zf%‘é// 1—7“}& Date 4 =/~ 57

Reviewed By Date
Trial No. 1 2 3 4 5 6 7
Water, estimated %
Water, cc 50 /100 /470 o
Wt. Sample + Mold 415/ (/48 A (038
Wt. Mold 14227 | 97297 | 4229 | 4227
Wt. Wet Sample, gm /524 “I /7:}\/ “ /955 ' /9// 4
Wt. Wet Sample, Ibs. 4242 4238 4097 3.99A
Wet Density, pcf 1272 7| 2707 2297 1987
Moisture Sample, wet 3245 340 352,85 3 16 4
Moisture Sample, Dry 2753.0 2555 29%.¢ 291,
Wt. Moisture 415 4%, d 549 Xt 35.3
Moisture, % 47 T 1ose3 ] g%e 7| o42.¢"
Dry Density, pef o5 A a2z 10351 1ped”
Max. Dry density, pcf /0. 7
Optimum Moisture Content, % /7. &
Diameter of Mold, in. 4
e i - Height of Mold, in. A4 <S4
"e u \'\; No. of Layers 3
E // - A‘\\ Blows per Layer 2 ‘:‘
> N Wt. of Hammer, Ibs. S-S
% A Height of Drop 12
2./05 N
Material Used - F4
/00
/Z 4 MOISTURE conrépfr, % DRY WEIGHT 8

@ WESTERN TECHNOLOGIES INC.



F-12

TECHNICIAN.
APPROVED BY

GRADAT!ON TEST RESULTS
PROJECT NoO. C - 4B -# A

DATE _E/0/5G

HYDROME TER ANAL YSIS SIEVE ANALYSIS
TIMF HEADINGS 11S STANDARD SERIES I ‘ CLEAR SQUARE QPENINGS
24 HA 7 HA "10
‘guw IS MIN R MIN 19 MIN EMIN I MIN 200 *100 "50 “40 "0 16 1A K} - v 175" E 56" 8
) y * } “} 9
I d - -
4 -
%0 ya ~ o 10
e 5 e o
L 4 -
L A 3
8 - 2 + 2
T *- 4
i 1
L Y D
0 T ——{%
T X o
[&] + I w
Z 6 + X 0z
Z L L T <
7] A 1 -
g = : ==
e b T T t s0%
—1 - Z
8 , ' i,
a “« 1 - + L -4
-y - T T ¥
t T
20 T —t—j®
B
3
).
10 I 30
- n ) |
+ I
0 B ¢ PEBSS ) 0 I 65 & RO ) & b AS N L ALl i S ¢ 1 11l b | PERE® 584 i’ 100
001 002 00S 009 019 037 074 149 297 | se0 119 238 476 9 199 381 762 127
. .42 20 152
| DIAMETER OF PARTICLE IN MILLIMETERS |
SAND GRAVEL N
CLAY TOSILT FINE T WeDUM _ JCOARSE FINE ] COARSE ] ODBLEs
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
3 - / - D) e D S
SAMPLEOF S .7 s S0 L7 FROM 2 % 20+ 2 2
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U'S. STANDARD SERIES l CLEAR SQUARE OPENINGS )
24 MR 7 HR. . :
45 MIN. 15 MIN 60 MIN 19 NIN. 4 MIN 1 MIN °200 *100 *S0 *40 0 *18 jlo‘l "4 ¥~ = " I e
00 T re
1 T
<
% Y 3 0
< ) &
d d ) |
80 =+ ¥ .
A b
= +
) |
o (=]
z 0z
H = T <
& 1 &
Y : S= = e
[ T T z
& 1 o
¢ : ==K
T T o
0 : t $ n
.o i
-+ ) &
20 + T 80
_
P A
& ) |
10 I - + 90
+ " T
b | T
0 ) S ¢ 1ITYIT T TIIIT 1 Ol B 08 ¢ " > G I IX I IR DO 0 100
o0y 002 005 009 019 037 074 149 297 J 580 - 119 R38 476 952 191 381 762 127 szzm
a2 20 1
l DIAMETER OF PARTICLE IN MILLIMETERS J
SANO GRAVEL
Bl
CLtAYTO SLY FINE T “wmebium  JCOARSE FINE ] COARSE | OCOLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX

SAMPLE OF

FROM




—_—

WORKSHEET
TECHNICIAN . Lo, o N PROJECT NO: _E-97# -/
APPROVED BY. M DATE L1 /BT
SAMPLE NO. /5
el -~ //
VISUAL DESCRIPTION: Laxdy E: /7
RUN B8Y SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 172" 374" 3/8"” | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN TOTAL —_
. Ripte 8785 7466
DRY WT. RETAINED o o o
—1 RETAINED
DRY WT. PASSING —44.4| 744.5| 744.6]|ON NO. 4
% OF TOTAL PASSING e | 22 109 W passing
NO. 4
WX =
AUN BY | SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
: % OF
SIEVE | WEIGHT | WEIGHT | % OF FACTOR = WX - ' -
NO. |RETAINED|PASSING|PASSING w
5 —
8 (10) ] /L 7.0 765277,6 | 415497 - MCISTURE DETERMINATION
— v 4 HYGRO. | HYDRO.
16 3.3 762.3 29 6 MATERIAL | MATERIALl MOISTURE | SAMPLE
30 (40)| 7-257 [75:4777|9%555.8 Toisn No.
50 127 252,91 94.3 |wi.wersoLaoDsH | 677 o
100 | 32./ 722 | 95,7 | WI.DRY SOL ANDDISH | 55.3
200 | g2y 5| swa/ 7/ 7| wT. DISH 0.5
PAN — WT. OF DRY SOIL $HL. 2 s W
TOTAL _— % MOISTURE 46
QUN BY HYDROMETER ANALYSIS .
CYLINDER NO. SPECIFIC GRAVITY __________ DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIB
TEMP.| HYD. YD.*
CLOSKTrest rime [ TEMP-T 10, | Eoma’| KERE | » * SRS | DlAMETER |
[w]
START MIX z
STOP MIX < 2 -
T ©»
0.5 min o 2 \ 0.050 mm
w
1.0 min 5 % 0.037 mm
w I
4.0 min g 5 0.019 mm
O
19 min S 0.009 mm
- - x O
60 min g ) 0.005 mm
7h 15 min '6 0.002 mm
«
25h 45 min w 0.001 mm
GRAVEL % SAND X CLAY-SUT_—_ - % |STORAGE LOCATION |

* CORRECTION INCLLDES TEMP., MENISCUS, AND DEPLOCULENT



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

7 K

)

[ Technician:

PROJECT NO. L -9F w27

" \PPROVED BY.cfohstearr—"_ OATE_AL/L/ZZ
SAMPLE NO. _/5 _
SAMPLE DESCRIPTION __Ze - oy Zr /.7 COLOR_= <
AIIE-BHQERG LIMITS PL LL 200
PREP. DISH RUN BY
NO. OF BLOWS pZ,ﬁ I RUN BY
DISH NO. VA 4 DISH NO.
WT. OF WET SOIL & DISH zo,0/ WT. OF DISH & DRY SOIL
WT. OF DRY SOL & DISH 2 7,257 | WT. OF DISH & WASHED SOL
WT. OF DISH s J0, 7% | |wr. oF DIsH
WT. OF WATER 14 1/ 2.54 "] | wr.oF -200
WT. OF DRY SOWL Jb.2 4| | WT. OF TOTAL SOL,” DRY
WATER CONTENT yradl
—
LIQUID LIMIT, LL £S5 PERGENT —200
PLASTIC INDEX, P1 A/ _
MOISTURE CONTENT DENSITY
‘ RUN BY RUN BY

1 DISH NO. LENGTH

| wT. OF DisH & weT sow DIAMETER
WT. OF DISH & DRY SélL VOLUME
WT. OF DISH WT. OF WET SOIL
WT. OF WATER _.WT. OF DRY SO
WT. OF DRY SOKL

MOISTURE CONTENT % DRY DENSITY PCF

~’MARKS:
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WORKSHEET

TECHNICIAN~__Z frm 22 PROJECT NO & -F sy
APPROVED BY. At DATE 7'2//—'22//8‘7
SAMPLE NO. . Z
VISUAL DESCRIPTION: S22y 5. /77
RUN BY » SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 172" 3747 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN ‘ TOTAL
|| sampLe _—— L0
DRY WT. RETAINED o o
RETAINE
DRY WT. PASSING 4200 420.0 )| ON NO. ?
Vo
% OF TOTAL PASSING 067 120" || passing
'NO. 4
WX =
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT %.?F W%
TOTAL FACTOR = = =
NO. |RETAINED|PASSING|PASSING w
Z é%g'o x4 ,
8 (10) ) 7209 12270 MOISTURE DETERMINATION
4 -4 HYGRO. | HYDRO.
16 /. / £8.9 | 99.8 7 MATERIAL | MATERIAL| MOISTURE SRLE
Z. Z ‘
30 (403 | 2750 |48 559 | 4255544 DisH No.
80 | ,726 602,y | 97.,2 | WT. WET SOL AND DISH
100 55,7 s%4.2 | 9/.0 +| WT.DRY SOL AND DISH
200 | 292, 3 | 327.7 | $§32 ‘| wr. DIsH
PAN _— WT. OF DRY SOIL _z W]
TOTAL _— %X MOISTURE
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY ____ DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIB
CK TEMP.| HYD, YD.» )
Chme | TEST TIME B 1 Rea &SRa"| KERB v X AT | DraattER ___.__
START MIX Z
\| STOP MIX é g
N 0.5 min a % 0.050 mm
w
1.0 min 5 % 0.037 mm
w <
4.0 min -~ 0.019 mm
o 2
19 min C 4 0.009 mm
x O
60 min g » 0.005 mm
7h 15 min Y 0.002 mm
« .
25h 45 min u. 0.001 mm
GRAVEL %X SAND _____;% CLAY-SLIT X, STORAGE LOCATION

K CORRECTION INCLLOES TEMP., MENISCUS, AMO DEFLOCUAENT
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TECHNICIAN._ A rak

GRADATION TEST RES
PROJECT No. £

ULTS
Y7 S

APPROVED BY 7S MR DATE 6’/2%[5?
HYDROMETER ANALYSIS SIEVE ANALYSIS
TITAE WEADIINA o5 175 STANDARD SEMIES ] CLEAR SQUARE OPENINGS
26HR 7 HA 10
45 MIN 1S MIN A0 MIN 9 MIN £ MIN T AMIN 700} 00 ‘50 "4 “30 16 1°A "3 1. 3 56 8"
100 - T 0
1 . * + +
+ A 1 H -
o -
90 1 - - —- 10
L T I P
L 1 d
VA 1 T
80 ~ " + 2
L T b4
v 1
i ; t
70 e - T+—{%
l’ T b e o
2 60 a M " b 40 ?
2 —
@ a e 4 T <
@« ' T -
; { y T g
- so X S T S0 -
z 1 T z
& : : e $
g 9 T T + 60 ¢
w - w
a 1 T a
30, by 70
i
- 1
20 T + 0
e
>
i
10 - r 30
A Y )
T +
0 b R 4 )G SS . 4 L L ULl — g D00 ¢ + < 4 JERBe a4 ) 0 § ll’jT' 00
001 002 005 009 019 037 074 149 297 T 590 119 238 476 952 191 381 762 127
.42 20 152
I DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL . .
CLAY TO SILT FINE T Weoium  JCOARSE] — FINE | COARSE ] CrouE
GRAVEL % SAND % SILT AND CLAY %
% %
vovoumt A/ PLASTICITY INDEX // /
M S 7Fe
SAMPLEOF S o v c{y S /F froM % o
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES ' CLEAR SQUARE OPENINGS
24 MR 7 HR. .
ASMINISMIN. BOMIN 19MIN.4MIN 1MIN 200 °100  °50 *40°30  "16 110,' “4 »° w3 se
ple T >e
T T T
+ -
m ) & % - w
3 : <
4 <
80 + - T
a b
+ 4 +
) ¢ -
o . e
2 3 0z
2 + T <
& I 'G
- 4 - s«
re > 8 -
z : z
7] t > ]
4 - 00
g : =g
) § < T LY
k- 4 t + lud
a '
+ -
20 . s 20
o 4
- |
- <
10 + 90
-~ T
=
[s] B L L L 1T . k.. il b ) G ¢ I 1IX + R G o PER SO 1 8 ¢ PED WS 5D 100
T 005 009 019 037 074 149 297 :2590 - 119 *noaa 476 952 191 381 762 ‘27152
. 2.
L DIAMETER OF PARTICLE IN MILLIMETERS j
SAND GRAVEL
CLAY TOSLY FINE T weotum  JCOARSE] N | COARSE | CouES
GRAVEL ) % SAND % SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX *

SAMPLE OF

FROM




F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

PROJECT NO. C-9& 27

| TECHNICIAN- _ZArah e
*. PPROVED BY DATE_SAR2 /2T
SAMPLE NO. _Z
SAMPLE DESCRIPTION COLOR
ATTERBERG LIMIT8 PL  LL ~200
PREP. DISH__ e RUNBY
NO. OF BLOWS — | F2 : RUN BY
c |
] DISH NO. /9 10 DISH NO.
| WT. OF WET SOIL & DISH Z8.,77| | WT.OF DISH & DRY SOL
| WT. OF DRY SOL & DiSH 25’,7’7’ WT. OF DISH & WASHED SOIL
WT. OF DISH 0.8% | /1,57 WT. OF DISH
WT. OF WATER 0Nl 29z WT. OF -200
WT. OF DRY SOHL ' /4, 25 WT. OF TOTAL SO,  DRY
WATER CONTENT 20.97]
LIQUID LIMIT, LL 2/
- P PERCENT -200
PLASTIC INDEX, PI /7

LY

MOISTURE CONTENT DENSITY
' RUN BY RUN BY
| DISH NO. LENGTH
| WT. OF DisH & WET solL DIAMETER
"’ WT. OF DISH & DRY SO& \ VOLUME
A}
WT. OF DISH WT. OF WET SOIL
| WT. OF WATER .WT. OF DAY SOK.
| WT. OF DRY SOL
MOISTURE CONTENT % DRY DENSITY

. AARKS:
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130 - - -
\ PROJECT No, & — 57—« /27
\
\ DATE _ S /5/8%
\
\
ANANY
120 \g
\ ZERO AIR VOID CURVES
A \
\ SPECIFIC  _
\ GRAVITY = 2.80
115 \
7 A\ N SPECFIC — 270
N GRAVITY — :
‘(L) 110 AVA SPECIFIC
a a A\ cRraviTY — 280
! ] \
e a
g 105 A
\
i N
(=]
>
&€ 100 .
o N \
\ \
95
NAWN
N \
90 \\
N
S AN
N
85 -
N
q
N
80
0 5 0 2\ 15 20 25 30 as

MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION : 7, 19700 2y O/ ' F-8 MOISTURE-DENSITY

SAMPLE NO: e RELAT'ONSH'PS -1
ll

MATERIAL DESCIPTION: Sa,.., 2 /7 12

MAX. DRY DENSITY : //¥#, 0 PCF OPT. MOIST. CONTENT : /2, 2~ ¥x | PROCEDLWE: LA A

LIQUID LIMIT : PLASTICITY INDEX : TESHNI. AN T A

GRAVEL : % SAND :

2
% SILT AND CLAY (-200) : x [rreroviz oYY




C-Yrs- 0,

PROJECT NO.
DATE J;//a/ﬁ >

TECHNICIAN. 7 fn ke

APPROVED BY _ <2l W

SAMPLE NO. _Cfa /8700 ox [Z ac
SAMPLE DESCRIPTION Za ../ £/~
ASTM D 698-78[Z=FAsTM D 1557-78 ]

TEST DATA
1 2 3 4 s ] 7

e s '-,17..4 c{
' 'COLOR 4% /72 L
METHOD:/A)BCD  OTHER

POINT NUMBER
WT. OF SOIL AND TARE
AMOUNT OF ADDED WATER, WT.

WT.OF SOIL, WATER & TARE

AMOUNT OF WATER ADDED, VOL.

190

WT. OF MOLD AND WET SOIL

N N
N

~
(O IO

12.232

(3.5

WT., OF MOLD

WT.OF WET SOIL

4,26

2.792

4.20

WET DENSITY PCF

1iz728

v
/175

/26.0

DISH NUMBER

WT. OF DISH AND WET SOiL

WT. OF DISH AND SOIL
WT. OF DISH

WT. OF WATER
WT. OF DRY SOIL

/0.6 | /5O

106.3" "7 &

MOISTURE CONTENT % /Z. ,_5* ’Z. 7/
17,8 | 1140

DRY DENSITY PCF

ROCK CORRECTION DATA
(WEIGHTS ARE PER POINT)

AT WHICH POINT WAS SOIL PUMPING ? -/

AT WHICH POINT WAS SOIL BLEEDING ?
~$ 4 %= Ib.

P et

OPTIMUM MOISTURE CONTENT_ZZ. &~

-4 Xa .
MAXIMUM DRY DENSITY__ £/ ¥ .0 pet \ "

L]0} TON— . )

COMMENTS:
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- -~

WORKSHEET . ' _
TECHNICIAN. Loz frgse PROJECT NO. L =45 -~ & 77
APPROVED BY' DATE S22

T S ADD  SGON o Seeih LD e

SAMPLE NO.

‘COLOR

SAMPLE DESCRIPTION ,/w/ S/ S

ASTM D 698-78[ZTASTM D 1657-78[__] METHOD:(A)BCD  OTHER
TEST DATA
POINT NUMBER 1 2 3 4 s e 7
WT. OF SOIL AND TARE
AMOUNT OF ADDED WATER, WT.
WT.OF SOIL, WATER & TARE
AMOUNT OF WATER ADDED, VOL. | /5o 2o |22 |zoo
WT. OF MOLD AND WET SOIL 5020.5 | goor#|gsrrz| 27771
WT. OF MOLD 42210
WT.OF WET SOIL s299 18759 | y2mr 27 1577,/
WET DENSITY PCF | vz 2y 24278 Yzeoe ]
DISH NUMBER
WT. OF DISH AND WET SOIL 2375 |lacz olzy 7 |727 7
WT. OF DISH AND SOIL 212,/ lzzz. 2| ,/27227 (/76,7
WT. OF DISH ;! =¥ —
WT. OF WATER 20,07 30 5| 27222 3
WT. OF DRY SOIL | —%F 2/2.7 222 0o |\ /572 | )74 7
MOISTURE CONTENT % IS ’ 2.5 ) N IT i
DRY DENSITY PCF 088" 109,90 7 N 108.87

ROCK CORRECTION DATA
(WEIGHTS ARE PER POINT)

AT WHICH POINT WAS SOIL PUMPING 7

AT WHICH POINT WAS SOIL BLEEDING ?

-4 ™ b
OPTIMUM MOISTURE CONTENT /5% % X .
-4
MAXIMUM DRY DENSTY___ 270+ 7 . et Xe .
100%a

COMMENTS:




130
\ PROJECT NO, C—4~2—2/77
\ ,
\ DATE SH/77
125 \
\
\
ANAN
\
120 \
-\ ZERO AIR VOID CURVES
\ \
SPECIFIC  _
GRAVITY = 280 .
115 -
A AN SPECIFIC  _ 2.70
GRAVITY = .
M
b e
g A\ cRAvTY = 260
: X
)-
e 105 / )ﬁ
g - \\ \
w
- |
>
@ 100 q
e \
N
95 N \\
NA WAN
N
N \
N
90
N N\
N
N N
85 A
N
N
N
0
° 0 5 10 15 20 25 30 35

MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION : 57 s rgo 180" A/ ot Sout% L0/ F-8 MOISTURE-DENSITY

SAMPLE NO:

RELATIONSHIPS - 1

MATERIAL DESCIPTION: <, /' = /& C /oy
K4 7

MAX. DRY DENSITY /0, 7

PCF PT. MOIST. CONTENT : /574 % |PROCEDRE: 7 4 22 [,

LIouID LIt : 24

GRAVEL : %X SAND :

~ - ., . /
PLASTICITY NDEX : A3 TESHNRAN: T b L e
% SILT AND CLAY (-200) L x |AFPPROVII: BY: :




7

WORKSHEET :
[TECHNICIAN ~Zzzzz Lrale PROJECT NO. & — %7 - #/77
APPROVED BY. _é%{v/@m&m‘ , DATE 5"//4/3 5
SAMPLE NO. _S%2 [ #22 180° 4/ 0¥ Seutd Lfhe
VISUAL DESCRIPTION: /7 -3”"_/' Loy
AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 172 374 378" | NO.4 SAMPLE WEIGHTS

OF PAN AND SAMPLE = O WET DRY
wT. QF PAN O o EQL?’IEE 9552 9052
DRY WT. RETAINED o 2
DRY WT. PASSING S%TQEN.EP

| ﬁo 4
W% = M 5
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF W
>TOR = = =

NO. |RETAINED|PASSING P}%fm'c FAC w

8 W) | 52| 5530000 MOISTURE DETERMINATION
p 4 -4 HYGRO.
16 /. ¢ q06.7 | 99 8 MAfsauAL MATERIAL| MOISTURE SHXSS&

30 (a0)| 2257 (7225554 17577 | BisH No.
50 13,2 895 / 8.5 ‘] WT. WET SOL AND DISH
100 | 32.4 | 2779 | 767 | wr.oavsoL apDosH

200 | 29,8 | 472.=| 48.57| wr. DIsH
—— | wr. oF DRY soiL oW

PAN
TOTAL —_— %X MOISTURE
AUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY ___ DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIB
LOCK TEMP.| HYD. YD.# R
CHuE | TEST TIME Ec- REA &Sra*| RSB | » * TR | SraiSER |
o
START MIX g
STOP MIX < 2
T »
0.5 min o :r:: 0.050 mm
w
1.0 min 5 % 0.037 mm
W<
4.0 min -~ 0.019 mm
o
O
19 min o 0.009 mm
x O
60 min 8 3 6.005 mm
7h 15 min ’5 0.002 mm
«<
25h 45 min u 0.001 mm
GRAVEL % SAND—— % CLAY-SLMT————%.  |STORAGE LOCATION

¥ CORRECTION INCUOES TEMP., MENISCUS, AMD ODCPLOCLAENT




CA-2-7° 7 ///. i
/e
F-12 GRADATION TEST RESULTS ,95 '
/
TECHNICIAN, Toonr AT-o e PROJECT NO, L= F— /7?7 Vi -~
APPROVED 8 DATE sl 72 ~2b
" HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME WEADINALY 11 S STANDARD SERIES I CLEAR SQUARE QPENINGS
24 MR 7 HR 10
45 MIN 1SMIN  BOMIN 19MIN £ MIN 1T MIN  “200 100 50 a0 "0 16 1A ‘4 - 1" 3 576" 8°
100 — - ‘ 3 T []
—A 4. i } I
0 11 " » - 10
Z J b 4
F.d 1 <
+ 1
80 — T - 20
Z I
e —
AR 3 »
70 — +— T kY
[&] - - - 8
Z % T —t o i
e *a »e < i,
= 0 *+ T - "
g ] =: S
s % T - ++—s0 &
3 j; 1 -~ 5
g% - 1 60 2
y T T &
20 b3 70
-+ = - ——
i
20 80
% 10 7 T E
3 J r b |
! 1 Y v
0 D G L I IXL AN D I A1 Dy A ¢ L 13l » S o NERS b LI 1 00
001 002 005 009 019 037 074 ' 149 297 :2590 1.19 z%‘” 476983 e dar T TeZ a7 h
5 / | ‘ DIAMETER OF PARTICLE IN MILLIMETERS |
; SAND GRAVEL N
CLAY TOSILY FINE T weoim  JCOARSE] — FINE | COARSE ] CrouEs
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
. S < OO0
‘ SAMPLE OF 5//,? Lo dy oy FROM S/2 7/
. HYDROMETER ANALYSIS SIEVE ANALYSIS
; TIME READINGS U.S. STANDARD SERIES CLEAR SOUARE OPENINGS
; 24HR THA. .
: 45 MIN.1S MIN. SO MIN. 19 MIN. 4 MIN. 1 MIN °200 *100 *SO *40 ‘20 *18 10' 4 L %" 1% o o
B 300 - >
T I 1
+ g
% —T + T w0
| T : T
< 20 - - »
A ) &
- Y +
- I
a e b <
H 1 b
soc
- - -
z s ¥ 13
7] I &
g 1 b . I3
w 4 T 5
. T + T a
0 4 + t L
- d
+ -
20 + - 80
A . |
) |
Y ) 4 - |
10| < + ”
)
— -
‘; 4] 1 1 BB - )b & ol - —r— J 2111 + 4 ) o BERGS b T 1IN : 1 ]w
00V 002 005 009 019 037 074 149 297 1 580 - 119 ;Qo.u 476 952 191 381 782 mI o
@ X
L DIAMETER OF PARTICLE IN MILLIMETERS ]
SAND GRAVEL N
CLAY TO ST FINE [ weoiom  JCOARSE]  FiNE | COARSE ] Coous
GRAVEL % SAND LY SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX *

SAMPLE OF FROM



F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET

TECHNICIAN-

Tz Apz ko

i \PPROVED BY_<X£

: DATE. g/?/gj

PROJECT NO, & ~7F = # /77

SAMPLE NO. _S7a /#0200 180 Al oF Soutb [) L

SAMPLE DESCRWPTION _Sar/ 5:/7% :ﬁ/a/;g

COLOR_4* = &

LL

ATTERBERG LIMITS PL
:.”.:.o.“"RG LIMITS MmP.Lv-__/:_“_/_ ~200
NO. OF BLOWS zé ] RUN BY
| DisH No. /G /8 DISH NO.
| wr. oF wet sow & oisn /.77 | 2458 WT. OF DISH & DRY SOL )
WT. OF DRY SOL & DiSH /oY |Z22.80 WT. OF DISH & WASHED SOIL
i WT. OF DISH .79 | 1727 WT. OF DISH
| WT. OF WATER 0.725 | 3.08 WT. OF -200
WT. OF DRY SOiL SAZS| 2,09 WT. OF TOTAL SOL,’ DRY
WATER CONTENT ;| —%
LiQuio LMIT, LL 257
“ - PERCENT -200 — . %
PLASTIC INDEX, PI _2 < |
MOISTURE CONTENT DENSITY
, RUN BY RUN BY
1| DISH NO. LENGTH
WT. OF DISH & WET SOIL DIAMETER
.| WT. OF DISH & DRY SOiL VOLUME
WT. OF DISH WT. OF WET SOIL
~ WT. OF WATER .WT. OF DRY SOIL
[ WT. OF DRY SOWL
l; - MOISTURE CONTENT % DRY DENSITY PCF

AARKS:

f



SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS
JobNo. 2/ P T 22 7

Lab./Invoice NO.E/Wﬂg/C?

‘Type of Material Sampled By 77 Date;57"//0/5 7
Source of Material =7 /S 700 /82 ‘A oF S. D4e Submitted By \L Date
Test Procedure ﬂ/fg s s Tested/Calc. By C. Sma ( k‘“ AL 122N Date S-15-21
Reviewed By Date
Trial No. 1 2 3 4 3 6 7
Water, estimated %
Water, cc pa N Ty LIS g
Wt. Sample + Mold AR I e AN A
Wt. Mold Lo ~ R :
Wt. Wet Sample, gm 1'75-'5 {8'78‘9 l C’:}) ,3 ) 8% |
|| Wt. Wet Sample, Ibs. 2 ’C{’] Y | L. l{ I r)

Wet Density, pcf

O
Wyl

Moisture Sample, wet AR

4
Moisture Sample, Dry &

7. -:)
) -, e 2,0
. ~ =~ P
. Wt. Moisture QL—\' L\ 30' o a9 q,d \:,3‘8
‘ Moisture, % i l'5 ,5.5 |’5"-§ ) {lq
Dry Density, pef 068 | M4 1 110 fO(o-g
Max. Dry density, pcf /0. 7
Optimum Moisture Content, %___/-5:,_2- S
Diameter of Mold, in. _
Height of Mold, in. oo
9 /7 No. of Layers
§ Blows per Layer ~
’,i Wt. of Hammer, ibs. S

% Height of Drop i

(] P

?‘J/o ” N < B

=) - A _ "_"l

A C Material Used
A : 3\
¥
loZ
»
/0 : /2 /49 /6 / 6

R MOISTURE CONTENT, % DRY WEIGHT
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Clay Liner Construction
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SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS

Job No. C-AA W M

Lab./Invoice No.

Source of Material Co08 W Submitted By
Test Procedure Ast W95 ™ Tested/Calc. By %5; Pa
Reviewed Bv, _47[_
Trial No. 1 2 3 4 5 6
Water, estimated % '
Water, cc =00 2 S0 350 200
Wt. Sample + Mold 625 5540 bo 44 9 {2
wt. Mold A3z A —>>
Wt. Wet Sample, gm 152A [ 1354 [[Big (634
5 Wt. Wet Sample, Ibs. Ar NS 2.0 4.00 2.3\
- | Wet Density, pcf 121.8 Heo | 1z2p.o | (11-3
Moisture Sample, wet 213 .5 B3Aad . F ] &5, } £-(2,0
Moisture Sample, Dry 230.% [296-.I 2324 | 361.S
Wt. Moisture 42 3 47 6 50_5 50.5
Moisture, % 1§ S 14 ( 21.9 14 0
Dry Density, pcf /02.5 100.0 | 98.9 97b |
Max. Dry density, pcf ,0;25
Optimum Moisture Content, %_l_.fb_‘_b____
‘Diameter of Mold, in. <4 i C"-\
Height of Mold, in. 4 S g 4
102 No. of Layers >
§ Blows per Layer 25
i B = ~] Wt. of HHammer, Ibs. 5.5
g > Height of Drop léllmd’\
108 - 4 X
- =2 \ - -
i Material Used WM
N
5
l ( ‘
; 14 { £, MOISTURE CONTEINé% DRYWEIGHT 7 O 22

h

7 Y——



WORKSHEET

TECHNICIAN -, p PROJECT NO: _ G4 A-W M
APPROVED BYM’W DATE B =1-99
SAMPLE NO. 1O
VISUAL DESCRIPTION: -Sandy_leaw Clay
AUN BY SAMPLE PREPERATION SIEVING TME
SIEVE SIZE 3 |1 172°°| 374" | 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET ~ DRY
WT_or Pan 18lste 904.5 Bo%o
DRY WT. RETAINED o 6.l 4$.0
RETAINED
DRY WT. PASSING QoA 797.9 |"155.0 {{ ON NO. 4
% OF TOTAL PASSING 156 95 O4- passNG
. W% = . 4
5 AUN BY ____ SIEVE AND HYDROMETER ANALYSIS  seving TiME
SIEVE | WEIGHT | WEIGHT | % OF TOR = WX - =
NO. |RETAINED|PASSING ngffr}e FAC “w T
8 (10| 995279 ’lobb 52| 2% MCISTURE DETERMINATION
) -4 HYGRO.
16 131,323 632.% | A MATERIAL MATERIAL| MOISTURE :5'13;';?5
30 (40)] 125577 022757 | 851 | DISH NO.
50 17< ol 629.0] 79 WT. WET SOL AND DISH

100 2152 54 33 WT. DRY SOIL AND DISH

200 | 7Q29.4 4.0 h& wWT. DISH

WT. OF DRY SOIL W

PAN
TOTAL % MOISTURE
QUN BY HYDROMETER ANALYSIS
CYLINDER NO. — SPECIFIC GRAVITY DISPERSING AGENT. v
DISH NO. DATE AMOUNT ml  DATE CALIB
CK TEMP.| HYD. YD.# R P
CIOCK|1esT TIME| TE0"" | AoAD | CORA'| READ " * S| Clae R
START MIX g
STOP MIX < 2
T ®»
0.5 min o 2 0.050 mm
w
1.0 min 5 2 0.037 mm
w <
4.0 min - 0.019 mm
o
O
19 min O u 0.009 mm
x O
60 min S r G.005 mm
7h 15 min o 0.002 mm
«
25h 45 min U 0.001 mm
GRAVEL — % SAND—————% CLAY-SLT —————%. [STORAGE LOCATION

¥ CORMECTION WCLOES TEMP, MENISCUS, AND DEPLOCLLENT



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

CTECHNICIAN- B Kothon CROJECT NO. _C-&- A W N
““4PPROVED BY ATE

" SAMPLE NO. =110
| SAMPLE DESCRPTION Sandy lean Clay coLor_BrwJ
| ATTERBERG LIMITS  PL LL 200
- PREP. DISH RUN BY
NO. OF BLOWS l\j RUN BY
?DlSH NO. 1‘:’. | % DISH NO.
AWT.OFWETSOM.&DISH ]5#3 435 WT. OF DISH & DRY SOL
morowsotaoen |43 |22.55] [woromneweesor
dl WT. OF DISH 10.78 | 1.7 WT. OF DISH
WT. OF WATER 29 4.1 WT. OF -200
;WT.OF DRY SO 4104_ 16.%1 WT. OF TOTAL SOL,” DRY
. WATER CONTENT N2 AL 7
LIQUID LIMIT, LL X2 |
- PERCENT -200 %
PLASTIC INDEX, PI _2O
g MOISTURE CONTENT DENSITY
l RUN BY RUN BY
" pisH No, LENGTH
| WT. OF DisH & WET soi 725 0| | DWAMETER
F :
' WT. OF DISH & DRY SO 652 B VOLUME
I wT. OF DISH —_— WT. OF WET SOIL
‘WT. OF WATER ?‘:L 5 _WT. OF DRY SO
| wr. oF oRY sow 2.5
|5 MOISTURE CONTENT ________ % DRY DENSITY PCF

' MARKS:

{
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’D’K/
% ( SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS
Job No. C~AwomM

Lab./Invoice No.

C/QOJ4 wockh OJNAJQ—Q._SampIedBy NKU_LQTQJJ/\./ Date__1O “{'“@9

. ‘'ype of Material

Source of Material mw —B'Z . Submitted By \ Date
Test Procedure QQ T b 9 D= A ' Tested/Calc. By \\ln Date___&:_b_‘.&&
Reviewed M Date L_,ZZ%L‘L’
Trial No. 1 2 . 3 4 5 6 7
7 | water, estimated %
Water, cc o 250 200 200 (50
Wwt. Sample + Mold L1224 LIS | bl22 | 5589
wt. Mold 4230 4220 4220 423D
- Wt. Wet Sample, gm 1904 4 128G d 1292 | 1715% g
S i
1 Wt. Wet Sample, Ibs. 4.‘20 _ AL 7 4‘17 7 3%% d
Wet Density, pef 120,071 12487 (25,7 (b4
Moisture Sample, wet 2385 [221.0 92,0 190,
Moisture Sample, Dry 224, | 182.5 167 .4 164\ %
. |
Wt. Moisture 4_4_‘?’ d 38.5 2L 4_ 2 ?3
Moisture, % 9.0 71 20ub 7 15.8Y] (4.0~
. A 1 A
Dry Density, pcf 1658 71 102,17 jog®d | |02l
v o -
Max. Dry density, pcf [O % '3 e
Optimum Moisture Content, % [beb .
Diameter of Mold, in. 4 '.\C h
Height of Mold, in. =S &4
No. of Layers >
§ Blows per Layer 25
g'_- Wt. of Hammer, |bs. 55
§ Height of Drop 12
\lbz —
e e .
Material Used ~4 /VVWJ
Yol =
{
I
y ™ <
A"
) \ | ‘ ‘
14 ‘,guolswne CONTENT, % DRY WEIGHT ! Western Tech
20 22 Approved

1'%
Thomas 8. Krake

WESTERN TECHNOLOGIES INC.



F-10 GHAUA"U" ANAL T VI v -~

WORKSHEET .
[FECHNICIAN~_ 2 Kuzlles PROJECT NO: L=~ w/?7
APPROVED BY.W DATE _¢2/%/2%
SAMPLE NO. 100
VISUAL DESCRIPTION: -Clay with Shale
RUN BY SAMPLE PREPERATION SlEV»NG TIME
SIEVE SIZE 3 |1 1s2| 3sa | 3s8 | NOA SAMPLE WEIGHTS
OF PAN AND SAMALE WET DRY
. AN 70T
wr. OF IoTALe 589.9 5493
DRY WT. RETAINED o (.2
DRY WT. PASSING £493 | 548.1 BR N 4
% OF TOTAL PASSING oo | 720. || passing
'NO. 4
. W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WeEIGHT | WEIGHT | % DF Rz WX - =
NO. |RETAINED|PASSING PI«%E&LG FACTOR =-y™=
s oy |10 | o220 98551 MCISTURE DETERMINATION ___
16 45.9 £53.5 | 9# = MATERIAL | MATERIAL MOISTURE SAWPLE

30 (a0 | 9= & 94\5.'*-\ %% —gp 7] DISH NO.
so | ,3g.4 | 4109 np” | WLWETSOL ADOSH | 7722. O
61/ WT.DRY SOL ANDDISH | 472, 3

100 1910.0 2393

200 1299, ( o2 | 4%, 7| wT. DIsH 0.0

PAN — | wr.oFDRY SOIL |87, 2 - w
TOTAL —_ % MOISTURE 2y 7
RUN BY HYDROMETER ANALYSIS

CYLINDER NO. ———— SPECIFIC GRAVITY DISPERSING AGENT.

ml DATE CALIB——— ——

AMOUNT (—————

DISH NO. ——— DATE
CLOCK TEMP. HYD. YD.*] COR % OF TOTAL|{ PART
LOCK TEST TIME| ""Ceo"" | READ &ora*| KERB " SIIREE | DIMETER |
START MIX g
STOP MIX x 2
. C v
0.5 min a c‘r:z 0.050 mm
w
1.0 min s z 0.037 mm
w <
4.0 min g 5 0.019 mm
O
19 min O 0.009 mm
x O
60 min S ® 0.005 mm
7h 15 min o 0.002 mm
<
25h 45 min u 0.001 mm
X SAND =% CLAY-SLI - % STORAGE LOCATION — oo ——

GRAVEL

MENISQUS, AND DEFLOCULENT

- Western Tech
Approved
Thomas S. Krake

¥ CORRECTION INCLLDES TENP,



F-12

GRADATION TEST RESULTS
PROJECT NO. & -7 -4&/2

"\\ K&L}i& A

:d'lo o

N ld

TECHNICIAN.
APPROVED BY DATE _/e,é;ﬁs'f
HYDROMETER ANAL YSIS SIEVE ANALYSIS
TIME HEADING S 1) S STANDARD SERIES ] CLEAR SQUARE OPENINGS
24 MR 7 HR ‘10
45 MIN 15 MIN A0 MIN 19 MIN £ MIN T MIN 200 pRIt o} *50 ‘40 "0 16 1°A ) - K 1. I $°6° 8°
‘w - b 4 ps v
4 4 T
} A d. <
w & »{ 3 '0
T 1 T
T L
e t
80 - 420
4
) |
y n b
70 /] 1 A m
1 - [=]
(& " I
Z 60 ~ . : == P¥
73 p 4 T <
4] Z L 1 -
g 7 T T ==
- w b T A wh
P4 1 1 r4
g + ==
>4 0 ) < " 60 -4
& T : &
30 4 7
. 1
H X,
; 20 T 80
o 1
) 10 M y F)
- e B &
I +
0 ) SHAD & L IIIT ) D & oS BB 11 i IMDEEBEIe + ) . RE 80| b L LIXIY } 100
.001 002 005 .009 019 037 074 149 297 :25 30 119 2%” 476 952 19 38.1 76.2 127'52”
' | DIAMETER OF PARTICLE IN MILLIMETERS |
SAND GRAVEL COBBLES
CLAYTO SILT FINE T Weoium _ JCOARSE FINE ] COARSE
GRAVEL % SAND % SILT AND CLAY %
% ’ %
LIQUID LIMIT 35 PLASTICITY INDEX \ 6
&~
SAMPLE OF FROM $ 75 4/// /e oz
; HYDROMETER ANALYSIS SIEVE ANALYSIS
g TIME READINGS U.5. STANDARD SERIES CLEAR SQUARE OPENINGS
: 24 HR. THR. .
"4; MIN 15 MIN. 60 MIN. 19 MIN. 4 MIN. 1 MIN °200  °100  "50 "40°30  “16 110.' *4 - e 1% 3 56
T I i
- v
%0 > 1 T 10
< - :
) 3 X
80 T - 20
= :
1
a
H T o
] ) | r 4
[ 23 T -
N <
< + -
. a X e
! - T 50K
H = 3 ) 4 -
i w - T 5
3 Q 1 00
g : 1§
} 1 v a
30 ¥ + ™
) § 4
+ -
20 — < 80
" A
ry d.
10 » — + 90
T + 4
) | v
0 - A | ) IS EED 4B ¢ 1l - Y riTor + » SN & BERS S X T IIRI X 100
00V 002 005 009 019 037 074 149 297 T 590 - 119 R38 476 952 19.1 381 762 127' 20
.42 20 152
. l DIAMETER OF PARTICLE IN MILLIMETERS J
: SAND o GRAVEL C
: cosast
: CLAYTO ST FINE T eowm  Jcoarse FINE ]| COARSE €S
GRAVEL % SANO % SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX »
SAMPLE OF FROM

Waestern Tech
Approved
Thomas S. Krake



i 'SAMPLE NO. _£22

£-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET

lec HNICIAN- — N A on

"*-,«Ppnoveo BY

PROJECT NO._C =447

DATE /4,/3'/59

SAMPLE DESCRIPTION _Zeon Cloy wfshale

COLOR (lrcxuf- (S c eV

I‘ MOISTURE CONTENT

" ATIERBERG LIMITS  PL LL 200
pREP. DISH RUN BY

NO. OF BLOWS 22 ARUN BY

" DISH NO. \ 4+ 2 T‘ DISH NO.
| WT. OF WET SOIL & DISH 12,23 | 24.0 WT. OF DISH & DRY SOL
| wr. oF DRY Soi & DisH .80 | 20,37 | |- OF Dis & waskeo sou

fWT. OF DISH - L0 | 1 WT. OF DISH

‘WT. OF WATER .93 d 223 WT. OF -200
- WT. OF DRY SOH 490 “1 s104*] |wr. oF TOTAL SoL, DAY
| water content 22 7] 253’ -
| 9%° | 1quip LMiT, LL 25 // DERGENT ~200
o PLASTIC INDEX, PI 12

MOISTURE CONTENT DéNSlTY
' RUN BY RUN BY
|( DISH NO. LENGTH
|w1 OF DISH & WET SOIL DIAMETER
lff wT. OF plSH & DRY séu. VOLUME
1wr. oF oisH WT. OF WET SotL
}lﬁ WT. OF WATER _WT. OF DRY SOR
' wr. OF DRY SOL
% DRY DENSITY 'PCF

-.+MARKS:

Ll

s

Western Tech
Approved

Thomas S. Krake

-~
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- |aPPROVED BY. =2

£

" N IV R § B

F—1U GHAUA TIUIN ANALTOIO IYitas e =

WORKSHEET

O~ -7

T a2 e PROJECT NO

TECHNICIAN =~
DATE _ZL2#/2 2

SAMPLE NO. __Z&
VISUAL DESCRIPTION: _Lean (lay

AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3 |1 172" 374 | 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN TOTAL
SAMPLE 963.4 8§83.0
DRY WT. RETAINED o 6.5
_ RETAINE
DRY WT. PASSING 5320 £<¢.5 ON NO. e
%X OF TOTAL PASSING /00 27 “|l passing
NO. 4
W% =
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
% OF
SIEVE | WEIGHT | WEIGHT | 4 TaL FACTOR = W% - -
NO. |RETAINED|PASSING|PASSING w
s 2 = o|lgurl 96 =
8 (10)|25.=23. 0|84 7700 2 ¢/ MCISTURE DETERMINATION
~ . va -4 HYGRO. | HYDRO.
16 g8.2 | 7949. 7 20 7 MATERIAL | MATERIAL] MOISTURE | SAMPLE
L [ ( ~
30 (401 |122:577 0 |77 55,6| 85 —F 5| DISH NO.
Z
50 | 2304 | 4534 2y WT.WETSOL ANDOSH | /92, &
100 264.9 £/8.1 70 - WT. DRY SO AND DiSH AR
200 |33c. 5 |cw7.5 | 4Z | WT. DISH 0.0
PAN WT. OF DRY SOiL 457,57 = W
TOTAL ' _ % MOISTURE 9./ 7~
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY ______ DISPERSING AGENT.
DISH NO. DATE AMOUNT mi  DATE CALIB
CLOCK TEMP. | RYD. | HYD.#] COR TOTAL| PA
LUE | TEST TIME| 550 READ | CORR 5e8B g * ki DIARM".E’QE%
START MIX g
STOP MiX - g
. T »
0.5 min fa) 2 0.050 mm
w
1.0 min 5 z 0.037 mm
w <«
4.0 min g = 0.019 mm
o
Q -
19 min O o 0.009 mm
x O
60 min S R G.005 mm
7h 15 min o 0.002 mm
<
25h 45 min Lag 0.001 mm
GRAVEL % SAND—_ % CLAY-SLI %  |STORAGE LOCATION

Y CORRECTION INCLLDES TEMP., MENISCUS, AND OCPLOCULENT
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F-12 GRADATION TEST RESULTS

TECHNICIAN __ 7, fra Lo PROJECT NO. L -4 - /r17
APPROVED 8 ~ oaTe 2 /s¢/37
HYDROMETER ANALYSIS SIEVE ANALYSIS
THAF WE ADINGGS 115 STANDARD SERIES 1 o EAR SDUARE OPENINGS
24 MR 7 MR 10
' 45 MIN 15 MIN 80 MIN 19 MIN & MIN | MIN " 2IR0 00 “50 ‘40 "30 ‘6 J ] . . . ¥ 56 8
100 =T Y > p——_ 4 T T 0
1 " ; 1 —
3 Z <
90 e - 10
+ Y p
4
yaY T
80 ya - + 20
va il X o <
1 ry :
r T i D
0 T 4 T ko]
< + 4 o
o -
z % : ¥ ot
121 1 <
@ ¥ T -
; » Y T g
- - 50 T T L SO._
z 1 T Z
8 —~ 1 T &
-4 40 T T + 60 @
g : : =
0 - ) + 70
J. i <
$ +
< 1 ) |
! 20 + 4+ ) i
1T f }
T 1 H
10 T M 0.
\ 3 .
T ; *+
0 ) G DB = 8 T TrTY T B L0 65 B 49 6 5 T TYXIIIT T T IIXIT 1 100 i
001 002 005 009 G19 037 074 149 297 1 590 119 238 476 952 191 381 76.2 1271 200
.42 20 152
1 | : DIAMETER OF PARTICLE IN MILLIMETERS B
SAND GRAVEL COBBLES
CLAY TO SLY FINE T WeDiuM  JCOARSE|  FiNE | COARSE
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
SAMPLE OF , FROM &%, /
Lea s C,/a/ S C'éﬁ’ <
} . HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES ] CLEAR SOUARE OPENINGS
: 24HR THR . v
i 45 MIN 15 MIN 60 MIN 19 MIN. ¢ MIN 1 MIN "200 *100 *S0 40 °30 *16 1103 4 L w 1% I 58 :
W re H
T X T :
\ + "
i 90 X } - 10 :
1 n y < E
: X Y —
80 T 1 < 20
p & -
- -+
1
o
g 1 &0 W
H I z
1] + 1 <
« T + -
a Y w
N - T re T 50«
: s - I : z
; (3] —— 4 . w
o T re 00
Ny =+ Y I &
1 < R g a
] + + t 70
1 - 5
2 ¥ ¥ %
)
-
—t e -
. 10 e - : w
AS 1
i T
[+] i1 IIT 4 LT 11 - T irort + 1 LIIT X L ITXIT X 100
00V 002 005 009 019 037 074 149 297 | 590 . 1.19 R38 476 952 191 381 762 127
a2 20 152
l DIAMETER OF PARTICLE IN MILLIMETERS J
! SAND GRAVEL
N AY T wy
é CLAY TO SiL FINE | MEDIUM  JCOARSE FINE | coamse COBBLES
GRAVEL % SAND % SILT AND CLAY %
%
LIQUID LIMIT PLASTICITY INDEX *

SAMPLE OF FROM



F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
 TECHNICIAN T Kok . _PROJECT NO._C= %7 -7177
. -PPROVED B DATE___ 2L/ /52
SAMPLE NO. _ 74
SAMPLE DESCRIPTION _£ear Cla, COLOR Crecw

I L

'ATTERBERG LiMiT  PL LL 200

" PREP. DISH RUN BY

ENO. OF BLOWS Y RUN BY
'DISH NO. c £ DISH NO.
wT OF WET SOIL & DISH Jo 0z |24, 14 WT. OF DISH & DRY SOW

' WT. OF DRY SON & DISH ,2.5¢ | zo0-44 WT. OF DISH & WASHED SOIL

~'WT. OF DISH .47 | & y3 | | wTOF DisH

| wr. oF waATER /.07 3.70/ WT. OF ~200
'WT. OF DRY SOIL l2.297| sz.0/ ] | wr. oF ToTaL sor. DRY

WATER CONTENT /7.9 N 30.8 v
LIQUID LIMIT, LL 27 7
- oV PERCENT -200
PLASTIC INDEX, PI /&8 '~
MOISTURE CONTENT DENSITY

' RUN BY RUN BY

' DISH NO. LENGTH

i

[ WT. OF DISH & WET SOIL DIAMETER

"/ WT. OF DISH & DRY SOIL VOLUME

_WT. OF DISH ‘WT. OF WET SOIL

 WT. OF WATER _WT. OF DRY SOIL

\WT. OF DRY SO

MOISTURE CONTENT % DRY DENSITY PCF

t. .MARKS:

|
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. WORKSHEET
PROJECT NO: <= s 7-po 7

DATE L ZLEZ

[TECHNICIAN. L Arake
APPROVED BY..

SAMPLE NO. ._ZZ
VISUAL DESCRIPTION: {ean Clay
AUN BY | SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3 |y 1s2| 374> | 3/87 | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET ORY
WT. OF PAN TOTAL
_ IQubte BI7. 7 7726.2.
DRY WT. RETAINED o L
' RET
DRY WT. PASSING | 794.2|77%. 7 || ON NOVE
% OF TOTAL PASSING o0 " | 700 || passme
‘NO. 4
W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | welGHT | % OF HX
R = = =
NO. |RETAINED|PASSING PI\%fIANLG FACTO w
8 (10172744 777'77;1 98 /936/ MCISTURE DETERMINATION
] 7] HYGRO. | HYDRO.

16 22, /122%/ 77 MATERIAL | MATERIAL MOISTURE | SAMPLE

30 (40)| 2225559 77257.3| 72 =—5¢'] bisH NoO.
50 | 3577 760.3 9 s~ | WT. WET SOL AND DISH ys7 4

100 5,0 | 72/.2 %/ 1 wr.oRY SOL ANDDISH | 7457 2

200 |,42.3 |453.2| 8Z | wt. DISH
PAN —_— WT. OF DRY SOIL i W
TOTAL P % MOISTURE 2.7
JUN BY HYDROMETER ANALYSIS
CYLINDER NO. — - SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO.———— . DATE AMOUNT —__ml DATE CALIB—
CLOCK TEMP.| HYD. YD.# R
TOCK[7est TiMe | TEH™- | REAs ECRaT| BEAB | v * SRR BIRESER
START MIX g
STOP MIX < 9
T »
0.5 min - 0.050 mm
1.0 min L= 0.037 mm
W <
4.0 min - 0.019 mm
o 2
19 min o 0.009 mm
x O
60 min S ® 0.005 mm
7h 15 min o 0.002 mm
- «
25h 45 min uw 0.001 mm
% SAND—_ % CLAY-SLIV S—— STORAGE LOCATION

GRAVEL _ ———

¥ CORRECTION InCLLDES TEWP, MENISCUS, AND DEM.OCULENT
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F-12 GRADATION TEST RESULTS

TECHNICIAN, . An e, PROJECT No. (o4 t7
APPROVED BY WDATE ?/Z/f?

HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READWNI S 1) S STANDARD SERIES I CLEAR SQUARE OPENINGS
24HR 7 HR 10
ASMIN 1SMIN SO MIN T9MIN EMIN  TMIN "0 100 ‘50 40 *0 16 |°A 4 . 15" ) 576 &
10 : ¥ —°
3 A e
90 ,tfl L - 10
v T ) ) 4
. 1 i
s LS
80, + 20
b
) §
3 1
7 T T %
. A ) 4 °
i 2 e T : Hwf
" » p <
«n ¥ T -
z : : ==
5 50 T : ++—s0 T
S T o 4
Q + ¢ uoo
[- 4 « T T 80 «
‘e‘.‘ ) T E
a0 i ¢ 70
: :
1 I
N 20 . $ 80
\ 1
! + ) ¢
' 10 T Y 2
- 4 ) 4
Y +
0 ) DB S8 RS (B > TriTr D D S 8. 05 0 80 oot 00
00t 0QR 005 .009 019 037 074 149 297 1 590 119 238 476 952 191 381 76.2 127
; .42 20 : 152
B | ‘ OIAMETER OF PARTICLE IN MILLIMETERS ' |
SAND GRAVEL .
CLAYTO SuT FINE ] webium  JCOARSE| __ FINE | COARSE COBBLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX -
SAMPLEOF ) o 0 C/a y FROM S, )éc,é/o/ /e
HYDROMETER ANALYSIS SIEVE ANALYSIS
: . TIME READINGS U.S. STANDARD SERIES l CLEAR SQUARE OPENINGS
H 20 HA. T HR. .
Lo 1g MIN.1S MIN. 60 MIN. 19 MIN. 4 MIN. 1 MIN. “200 100 °S0 *40°X0 *18 1,°‘l °4 ol X % 35
1 T
N > &
, 90 T } b
i e
> : Y
+
g : g
g - £
b
[ -+ S0
3 : £
Y ]
& “%
T T [ 3
k] 3 4 ™
Y
+ "
20 > y -l 80
1 ——d
; 4 ——
Y A —
10 3 r
» o v
T e b &
) { T
0 I T L ITTIY T Iax » ¢ b D 0 5 0 0 8 e S R G5 D 8 6 1 T X T ITXIrx 100
00V 002 05 009 018 037 0/4 149 297 | 500 - 119 R3s 476 952 191 381 762 1271 200
.42 20 152
| DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL -
CLAY TO ST FINE T meDium__JCOARSE FINE | COARSE COBBLES
GRAVEL % SANO % SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX »

L SAMPLE OF FROM



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

 TECHNICIAN- _Z A ake

" 'PPROVED BY

/PROJECT NO. C-4FZ-e 27

DATE__2(Z/8 2

. SAMPLE NO. 0

COLOR G’r g ad)

| SAMPLE DESCRIPTION £cax Cégv

I ATIERBERG LIMITS  PL LL 200
PREP. DISN RUN BY
NO. OF BLOWS 2 Oj RUN BY
| DISH NO. 5 /9 DISH NO.
| WT. OF WET sot & DISH 8.27 |35.02 WT. OF DISH & DRY SOL
. WT. OF DRY SOWL & DISH 230 | 28,457 | W OF DisH & wasHED SOL
- WT. OF DISH 2.2/ |w.8¢é WT, OF DISH
| WT. OF WATER 03 | €.a57] | Wi oF -200
| WT. OF DRY SOIL 5—'/5//7,77 A" | wT. oF TOTAL SOL. DRY
Ii WATER CONTENT z0.5 | 35:.84]
| LIQUID LIMIT, LL _3_5;_’// PERGENT -200 %
R PLASTIC INDEX, P /S
MOISTURE CONTENT 'DENSITY
RUN BY RUNBY
! DISH NO. LENGTH
WT. OF DISH & .WET SOiL DIAMETER |
| WT. OF DISH & DRY SO VOLUME
wWT. OF DISH WT. OF WET Sor
WT. OF WATER .WT. OF DRY SORL
WT. OF DRY SO
MOISTURE CONTENT % DRY DENSITY PCF

MARKS:

)
s
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INTERNAL

'IJ:ruetanZhﬂiruezt:hs<:k>rpnorcrth:r\ CORRESPONDENCE

L l WHITE MESA MILL ® PO. BOX 668 * BLANDING, UTAH 84511
i T (801 678-2221

Date

To [Name] .
J. S. Hamrick June 23, 1989
Division Origineting Dept.
H. H. Sampson
‘Location Area
Answering Letter Date

. Area

Grouting of Observation

Copy o Wel% No. 13 Located at the

} Inside Toe of West Dike,

T Cell 4-A, Approximate
Station 28+00.

Subject

The following were observed on June 22, 1989:

1. A Mayhew (2000?) portable drill reamed out the in place
casing, (4" diameter) including the drilled and slotted
sections for the entire depth of the well (reported to ‘be
approximately 115 feet). A 5-1/8" diameter -tri-cone rock
bit was used. Various sized portions of the PVC casing

circulated to the surface.

2. The well was drilled past the bottom of the bottom cap to a
depth of 120 feet, and air pumped for approximately 20
minutes.

3. A cement, quick gel (bentonite), and water slurry was mixed

and pumped to the bottom of the hole through open drill
pipe as the bit had been removed and the pipe returned to

one foot off of bottom.

4, The following batches were mixed and pumped as indicated:
(Gals) (Sacks) (Sacks)
Water Cement Quick Gel Depth Placed
A, 30 10 1 119 Ft.
B. 30 10 —-—— 80 Ft.
C. 45 10 1/4 40 Ft.

D. 30 10 1/2 20 Ft.



HHS/gp

The cement used was Portland Type II.
After the final batch was pumped the grout surface was

at a depth of approximately 3 feet, which will be about
ground surface when excavation of the cell is completed.

AL S

Henfy H. Sampson,

E.




GROUND J—_. bt — VENTED CAP N
!

SURFACE
=N 3 > W
' ‘ 4" @ PVC SCHEDULE
40 PIPE
' DRY
CUTTINGS > LIGHT -
| SANDSTONE
‘ 77" @ HOLE
. 75.0' —
160.6 BENTONITE SEAL
65.6' — |
712" e L CEMENT BASKET AND SAND
T > MOIST
. DRILLED SCH.40 PVC.PIPE %" SANDSTONE
. HOLES, APPROXIMATELY 20
- PER FOOT
90.8" Lo r._—-s'/z“ @ HOLE
= 4"  SLOTTED SCH. 40 PVC
o= PIPE 0.030 SLOTS, 3 ROWS
100.0 —_—
105.0 SANDY CLAY
110.8' DARK SANDY
; e BLANK PVC PIPE SHALE
| _ FIGURE 3
¥ 115.0 LL'% BAT oM PIEZOMETER INSTALLATION
WELL NO. I3
| Cort b Cotment FE CONSTRUCTION DETAILS
23-5%, Baoworliie (W b hydak Whia Miwl> PREPARED FOR
", | ENERGY FUELS NUCLEAR, INC.
<A 5 /§«qC\o oy Re DENVER, COLORADO
\,LWS“‘Q‘\/ -l 1’. :
wa &J(O“)‘Q'LC(L(} ‘ _ )
DAPPOLONIA

AT TA ONMAL D




PART 2 - PRODUCTS

‘31 TMATERIALS
Approved sealing materials are as follows:

2.1

A,

[1. Cement used for sealing mixtures shall meet the

requirements of ASTM Cl50 "Standard Specification for
Portland Cement®. Type of cement to be ugsed for
sealing mixtures will depend on the existing
groundvater and well condition, and shall be one of
the following types as approved by the Contractor:

a. Type I: General Use

oderate Sulfate Resistance

¢. Type III: High Early Strength (For wells packed
with fine sands)

d. Type IV: High Sulfate Resistance]*

2. Cement grout shall be composed of one sack of Portland
Cement (94 pounds), with 3 to 5 percent, by weight, of
commercially processed sodium bentonite, to not more
than 7 gallons of potable water. The weight of the
neat cement shall be sufficient to prevent flow of
water into the well from any aquifer penetrated.
Calcium chloride may be added to a Portland cement
grout to accelerate the set, but it shall not exceed
two (2) pounds per sack of dry cement.

PART 3 -~ EXECUTION

GENERAL

Wells shall be sealed in a manner that is compatible with
the well design and 80 as not to act as a conduit for
future contamination of groundwater. Detajiled well seal-
ing criterion are outlined in the Environmental Protection
Agency (EPA) Manual of Water Well Construction Practices,
EPA-570/9-75-001, Article 56, pages 133-142 and in Wyoming

Water Quality Division Requirements, Chapter XI, Section
70, The basic premise of the EPA criteria is to seal

\}

* Addendum No. 2

RVT

42368

NS A



existing surface shall be filled with a mixture of
uncontaminated fine-grained (ML or CL) scil and a
minimum of 25 percent by weight of commpercially
processed sodium bentonite and shall be hand-

tamped, as required,

£. The top of the plug of each abandoned well shall
be clearly and permanently marked by inscription;
either in the cement or on a steel Plate embedded
in the cement, with the pernit number, well
identification number and date of plugging,

6. The Subcontractor shall provide the following notifi-
cation of the well sealing operation:

a. The BSubcontractor shall notify the Contractor one
week prior to commencement of well sealing opera-
tions.,

b. Within 15 days of the completion of well sealings,
the Subcontractor shall submit a written well
sealing record with the water Quality cControl

Division.

PART 4 - MEASUREMENT AND PAYMENT

‘Il

4.2

MEASUREMENT

Measurement for payment for sealing of monitor wells will
be by the linear feet of casing sealed. The measurement
will be from bottom of casing to the top of seal.

PAYMENT

Payment for sealing of monitor wells will be by the unit
price per linear foot quoted therefor in the Bid Schedule,
The price quoted shall include full compensation for fur-
nishing all materials, eguipment, tools, accessories,
incidentals, labor, and for performing the work specified
in this Section including decontamination and disposal of

materials and equipment,

END OFP SECTION 02090

1 aaa.
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C.

The approved methods for the placement of a grout
seal shall be as follows:

1) In wells where casing is removed, the cement
grout shall be introduced at the bottom of the
well or interval to be sealed (or filled) and
placed progressively upward to the top of the
well, The grout shall be placed by the use of
grout pipe, drop pipe, tremie, cement bucket
or dump bailer, in such a way as to avoigd
segregation or dilution of the sealing mate-
rials, Dumping grout material from the top of
the well shall not be permitted.

2) 1In wells where casing is not removed, the cal-~
culated amount of neat cement grout required
to £ill1 the well interval plus the annular
space outside the 1lining shall be placed
within the space to be grouted, running the
grout through a special cementing packer
manufactured for this purpose and installed
immediately above the perforated or ripped
zone. The grout shall be injected at a presg-
sure calculated to be at least 50 psi greater
than the normal hydrostatic pressure within
the well at the point of injection.

For all wells located in areas where the construc-
tion grade elevation will be greater than or equal
to the existing grade surface, existing casings
and cement grout seals shall be removed to a mini-
mum depth of 2 feet below the existing grade gur-
face, or as required by the Contractor. Grouting
shall extend to 2 feet below the existing grade.
The interval from the top of the grout to the
existing grade surface shall be f£illed with a
mixture of uncontaminated fine~grained (ML or CL)
soil and a minimum of 25 percent by weight of
commercially processed sodium bentonite and shall

be hand-tamped, as required.

For all wells located in areas where the construc- N

tion grade surface will be less than the existing
grade surface (i.e, in areas of proposed cut), the
existing casings and cement grout seals shall bLe

.removed to a minimum of 2 feet below the grade cut

elevation as shown on the Subcontract Drawings or
a8 required by the Contractor. Grouting shall
extend to 2 feet below the grade cut elevation.
The interval from the top of the grout to the

423658
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abandoned wells and to reastore, as nmuch as posaible, the
geohydrologic regime in existence before the well wag
constructed. The following eriteria shall apply to all
wells to be sealed on and in the vicinity of the site:

1,

Well sealing operations shall be performed by a
licensed drilling or grouting contractor, with
demonstrated experience in sealing of wells,

All wells shall be sealed in such a manner that they
will not act as a conduit for fluids to flow from the
specific strata in which they were originally encoun-
tered.

All wells shall be located in the field and sealed by
the Subcontractor prior to the beginning of stripping,
grading eor other surface-disturbing activities that
will hinder the detection and sealing of wells. 1If
any well cannot be located after a reasonable search,
the Subcontractor shall, prior to the commencement of
the well sealing operations, submit to the Contractor
a written report documenting the well number, the

areas covered and the effort spent in the search,

Upon discovery of any unknown wells during the earth-
wWork operations, the Subcontractor shall gilve the 8Site
Manager immediate 'verbal notice followed by written

confirmation within 24 hours.

Wells shall be sealed according to the following pro-
cedures:

2. The Subcontractor shall cheeck each well ¢to be
sealed for obstructions that may interfera with
the sealing operation and shall remove any such
obstructions prior to starting £filling operations.

b. In order to seal the well pProperly it is prefer-~
able to remove the well casings by methods ap-
proved by the Contractor as outlined in Article 56
of the ‘EPA Manual of water well Construction
Practices. Upon removal, if the casings or the
materials are found to be contaminated, they shall
be decontaminated as required by the Contractor,
or disposed of in an off-agite disposal area.
If casing removal is not feasible, the casing
shall be perforated, ripped or otherwise disinte~-
grated by methods outlined in Article 56, to
ensure grouting of the entire annular space
between the casing and the borehole.

42368
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LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East # ) North to South 12—3 o J-3
Date: G-i%-29 Signature %‘W ///,z%/
Acceptance: L

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500 Denver, Colorado 80202
303/595-0933



L ANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws

Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

Date: 9-13-9%7 Signature _Zess e o
0V

Acceptance; L////

Rejection:

Comments:

One Tabor Center 1200 17¢h Street  Suite 2500 Denver, Colorado 80202
303 °595-0933



LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East A) 4. A-3 North to South A-/ 42 & |
Date: G.]3-%7 Signature 3@2;04, ,{L,
Acceptance: z///

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2300 Denver. Colorado 80202
303 595-0933



MARKRECLAMATION

To: Tom Jernigan

From: Lynn Laws

Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East A-] fc A-3 North to South A to J- /
Date: 9./3-97 signature o No
Acceptance: L// 47 “
Rejection:

Comments:

One Tabor Center 1200 I7tvh Street  Suite 2500 Denver, Colorado 80202
303 595-0933



LANDMARK RECLAMATION

TO: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East RE North to South 12—4 fo T-A
Date: 7-12-99 Slgnaturejzé?/” /4;42{//
Acceptance: .

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303 395-0933



LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws

Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface.

acceptance grids.

West to East North to South .4 4o T4
Date: 9-1) %9 Signature $325ﬂ7§}QAw;O‘

Acceptance; .

Rejection:

Comments: fnc/ao/eé all A—C Zu)ej% ﬂ/éc
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Umetco Minerals Corporation CORRESPONDENCE
WHITE MESA MILL ® PO. BOX 669 * BLANDING, UTAH 84511
o (B0 B678-2221
jbmbmq M. D. Vincelette oace October 17, 1989
b G. F. Richards o
O i i i .
veen H. R. Roberts Originating Dept G. L. Swanson
L ocation D. K. Sparling .
o C. 0. Sealy
P J. S. Hamrick Answering L Date
- L. Laws
K. Wood Subject Cell 4A Design Change
; No. 6
Copy to

Enclosed is a design change order issued to cover installation of
slimes drain system. Please review and if any questions arise

please advise.

Sincerely,

G. L. Swanson
Q C Officer

GLS/gp
Attachments (3)
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INTERNAL

Umetco Minerals COI‘pOIGﬂOl\ CORRESPONDENCE

WHITE MESA MILL ® PO. BOX 86883 e BLANDING, UTAH B4511
n (B0 678-2221

oMNeme] M. D. Vincelette Date June 29, 1989

’ G. F. Richards '

Division H. R. Roberts OriginetingDept.  G. L. Swanson
: D. K. Sparling

Location C. 0. Sealy Ares

J. S. Hamrick

wArea L. Laws Answering Letter Date

o K. Wood

subject Cell 4 Design Change
Copy to

Enclosed is a design change order issued to cover placement
of excavated Cell 4A material as cover on Cell 2. Please
review and if any questions arise please advise.

Sincerely,

G. L. Swanson
Q. C. Officer

GLS/gp

Attachments (3)
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IR B 1
L ANDMARK RECLAMATION

June 21, 1989

Mr. Don K. Sparling

UMETCO Minerals Corporation
P. 0. Box 669

Blanding, Utah 84511

Dear Don:

We have reviewed the situation with respect to placement of random exca-
vation material from the Cell 4A construction into the Cell 2 area for reclama-

tion.

As we discussed this morming, our cost for transporting material and
placing it as cover over Cell 2 will be an additional $0.54 per cubic yard.
This is in addition to the reimbursement to Landmark under our existing contract
for excavation of material from the Cell 4A area. This additional cost is a
reflection of the increased cycle time for equipment to make the round trip and
dump material over the Cell 2 tailings and the cost for dozer time to spread the
material over the tailings. Also included is the increased cost of maintenance
and dust control measures on the additional length of haul road.

This additional cost of $0.54 per cubic yard covers material placed only on
the east end of the Cell 2 area vworking toward the west of the tailings pond.
We have included no additional cost for raising the moisture content of the
random fill or compaction of this fill material over the Cell 2 area.

Because of the soft and deformative nature of the tailings material over
shich this random fill will be placed, I would suggest that we measure the ad-
ditional payment for these yards on the basis of load count only. An accurate
survey volume of the material placed in the Cell 2 area will be very difficult
to obtain. The 20 cubic yards per scraper, which we have been using as our
estimated per load volume removed from the Cell 4A area, is a conservative load
factor based on the Cell 1, 2 and 3 construction utilizing the identical equip-
ment which is on site now. If this number is acceptable to you, I would propose
an amendment or change order to our existing contract to cover this additional

cost of yardage taken to Cell 2 for reclamation.

If you have any questioms, please feel free to call.
Very truly yours,
/Lo yee

Harold R. Roberts
Vice President and
General Manager

_HRR:pl

One Tabor Center 1200 17th Streer Suite 2500 Denver, Colorado 80202
303:595-0933
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where practical, raffinate crystals shall be compacted by at least two passes
of a D-7 Dozer or equivalent. During construction, the compaction
requirements for the crystals shall be reevaluated based on field conditions
and modified by the Site Manager or his designated representative with the
agreement of the NRC Project Manager.

The contaminated soils and other cleanup materials after the bridging 1ift
shall be compacted to at least 80 percent of standard Proctor maximum density

(ASTM D-698).

5.0 CELLS 2, 3, AND 4 (PROPOSED)

5.1 Earth Cover

An earth cover shall be placed over tailings Cells 2, 3, and 4. The general
grading plan is shown on Drawing WM-1. Reclamation cover cross-sections are
shown on Drawings WM-2 and WM-3.

The earth cover shall be constructed of the following materials.

- Random Fi11 (lower laver) 4,0 feet (minimum)
« Clay Liner 1.0 foot
« Filter Material 1.0 foot
- Random Fil1l1 (Upper layer) 3.5 feet
- Vegetative Support Material 0.5 foot
5.2 Materials
5.2.1 Physical Properties

The physical properties of materials for use as cover soils shall meet the
following:

Random Fill (upper and lower layers) - These materials will be mixtures of
clayey sands and silts with random amounts of gravel and rock size material.
Rock sizes up to 12 inches in diameter will be allowed in the fill but at
least 30 percent of the material will pass the No. 40 sieve. For that portion
passing the No. 40 sieve, these soils will classify as CL, SC, MC or SM
materials under the Unified Soil Classification System.

Clay Layer Materials - Clays shall have at least 40 percent passing the

No. 200 sieve. The minimum liquid limit of these soils shall be 25 and the
plasticity index shall be 15 or greater. These soils shall classify as CL or
CH materials under the Unified Soil Classifiction System.

Filter Materials - The soils will be SM materials obtained from on-site soils

or by crushing sandstone bedrock. The permeability of this material will be
at Teast 2 orders of magnitude greater than the clay layer material.

Vegetative Support Material - This material will consist of near surface soils

stripped and stockpiTed from previous construction operations.
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- Umetco Minerals Corporation

WHITE MESA MILL * PO. BOX 869 * BLANDING, UTAH 84511
T (801 678-2221

May 17, 1989
REPORT NO. 1

Mr. Ed Hawkins, Director

U. S. Nuclear Regulatory Commission
Region IV

Uranium Recovery Field Office

Box 25325

Denver, CO 80225

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period May 9, 1989 to May 12, 1989 , 4 days

of construction activity occurred.

These activities consisted of:__Stripping.

Testing activities included:

0. In place density tests (Nuclear)

(0] In place density tests (sand cone)

5 ASTM D-698 Moisture Density Relations

5 ASTM D 1140-54 Soils Finer than No. 200 Sieve
5 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed None

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

All individual materials tests and inspection reports are filed
in the project files on site. :

Sincerely,

L el

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Umetco Minerals Corporation

e o WHITE MESA MILL ¢ PO. BOX 663 * BLANDING, UTAH 84511
' e [B01) 678-2221

May 17, 1989

Mr. Robert L. Morgan, P.E.
State Engineer

= State of Utah
Department of Natural Resources
Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:
days

During the period _May 9, 1989 to May 12, 1989 , 4

of construction activity occurred.

These activities consisted of: Stripping.

Testing activities included:

0 In place density tests (Nuclear)
= 0 In place density tests (sand cone)
5 ASTM D-698 Moisture Density Relations
5 : ASTM D 1140-54 Soils Finer than No. 200 Sieve
5 ' ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed None

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from- the

structure.

All individual materials tests and inspection reports are filed
in the project files on site.

\ Sincerely,

LA )

Henry H. Sampson, Jr. P. E.

i Q A Consultant

o Umetco Minerals Corporation
White Mesa Mill

N xc: J. S. Hamrick




~ Umetco Minerals Corporation

‘ .' WHITE MESA MILL * RPO. BOX 6689 * BLANDING, UTAH 84511
; T [BO1) 678-2221

<
FoE .

May 23, 1989
REPORT NO. 2

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah

Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

I puring the period _ May 15, 1989 to __ May 19, 1989 ,

of construction activity occurred.

These activities consisted of:__Stripping, proof rolling, placing

£i11 in south dike, removal and stockpiling of calcareous

material from cell.

Testing activities included:

11 In place density tests (Nuclear)
) 3 In place density tests (sand cone)
¢ 1 ASTM D-698 Moisture Density Relations
0 ASTM D 1140-54 Soils Finer than No. 200 Sieve
0 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed_ Two in-place density tests indicated

moisture contents that

failed to meet specification requirements.



A1l of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the
structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henry H. Sampsoﬂg Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrickv




~ Umetco Minerals Corporation

WHITE MESA MILL ® RPO. BOX 668 * BLANDING, UTAH 84511
PP T (B0 678-2221

May 30, 1989
REPORT NO. 3

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah

Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _ May 22, 1989 to May 26, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__ Placing fill in south dike,

removal and stockpiling of calcareous material from cell.

Testing activities included:

25 In place density tests (Nuclear) f
. 6 In place density tests (sand cone) |
c? 2 ASTM D-698 Moisture Density Relations

4 ASTM D 1140-54 Soils Finer than No. 200 Sieve

4 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed_ Five in-place density tests indicated

moisture contents that

failed to meet specification requirements.



A1l of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

A1l individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

H§nry H. Sa psoh, Jr. P. E.

Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Umetco Minerals Corporation

- WHITE MESA MILL ® PO. BOX 669 * BLANDING, UTAH 84511
s = (BO1 678-2221
SEN

June 7, 1989
REPORT NO.4

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

puring the period May 30, 1989 to June 2, 1989 , 4 days

of construction activity occurred.

These activities consisted of: Placing fill in south dike,

removal and stockpiling of calcareous material and clay material

from the cell.

Testing activities included:

26 In place density tests (Nuclear)

8 In place density tests (sand cone)

4 ASTM D-698 Moisture Density Relatioﬁs

4 ASTM D 1140-54 Soils Finer than No. 200 Sieve
4 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Two in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

A1l individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

A g

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



 Umetco Minerals Corporation

. WHITE MESA MILL * PO. BOX 669 * BLANDING, UTAH B4S11
- ¢ [BO1) 678-2221

June 20, 1989
REPORT NO.5

Mr. Robert L. Morgan, P.E.

State Engineer

State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period __June 5, 1989 to June 9, 1989 , 5 _ days

of construction activity occurred.

These activities consisted of: Placing fill in south and west

dikes and removal and stockpiling of clay material from the

cell.

Testing activities included:

49 In Place Density Tests (Nuclear)
6 In Place Density Tests (Sand Cone)
4 ASTM D-698 Moisture Density Relations

7 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
7 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Six in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
stated as Tests Per Cubic Yard

This Period Cumulative
6/5/89 to 6/9/89 5/17/89 to 6/9/89
1:747 1:795 In Place Densities

And Moisture Content
1:5866 1:4959 Atterberg Limits Tests
1:5866 1:4959 Soil Gradations
1:10265 1:6943 Moisture Density

Relations

A1l individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henr? H. ngpsoﬁ, Jr.f!: E.

Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick




- Umetco Minerals Corporation

WHITE MESA MILL * PO. BOX 669 * BLANDING, UTAH 8451
a T (B0 678-222

June 23, 1989
REPORT NO. 6

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _June 12, 1989 to _June 16, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__Placing fill in south and west

dikes and removal and stockpiling of clay material from the

cell.

Testing activities included:

55 In Place Density Tests (Nuclear)

9 11 In Place Density Tests (Sand Cone)

: 5 ASTM D-698 Moisture Density Relations
12 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
12 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Two_in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified reguirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cumulative

6/12/89 to 6/16/89 5/17/89 to 6/16/89

1:790 1:801 In Place Densities
And Moisture Content

1:4345 ~ 1:4596 Atterberg Limits Tests

1:4345 . 1:4596 Soil Gradations

1:10428 1:8225 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Ly L)

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



A

Umetco Minerals Corporation

WHITE MESA MILL ® RO. BOX 669 * BLANDING, UTAH B4511
) T [BO} 678-2221

June 28, 1989
REPORT NO. 7

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _June 19, 1989 to _June 23, 1989 , 5 days

of construction activity occurred.

These activities consisted of:___Placing fill in south and west

dikes and removal and stockpiling of clay and random material

from the cell.

Testing activities included:

63 In Place Density Tests (Nuclear)

16 In Place Density Tests (Sand Cone)

7 ASTM D-698 Moisture Density Relations

12 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
12 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Ten in-place density tests indicated

moisture content that

failed to meet specification requirements, and 2 in-place density

tests indicated densities that failed to meet specification

requirements



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Freguency of Testing Activities
Stated as Tests Per Cubic_ Yard

This Period Cumulative

6/19/89 to 6/23/89 5/17/89 to 6/23/89

1:569 1:735 In Place Densities
And Moisture Content
1:3750 1:4193 Atterberg Limits Tests
1:3750 1:4193 Soil Gradations
1:6429 1:7189 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick




‘'Umetco Minerals Corporation

WHITE MESA MILL ® RO. BOX 869 * BLANDING, UTAH B451
A 7 (BOM 678-2221 .

July 7, 1989
REPORT NO. 8

Mr. Robert L. Morgan, P.E.

State Engineer

State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

" Gentlemen:

During the period _June 26, 1989 to _June 30, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__Placing fill in west dike and

removal and stockpiling of clay material from the cell.

Testing activities included:

39 In Place Density Tests (Nuclear)
9 In Place Density Tests (Sand Cone)
5 ASTM D-698 Moisture Density Relations
11 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
11 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 5 in-place density tests indicated

moisture content that

failed to meet specification requirements, and 1 in-place density

tests that indicated densities that failed to meet specification

requirements



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cumulative

6/26/89 to 6/30/89 5/17/89 to 6/30/89

1:796 1:744 In Place Densities
And Moisture Content

1:3475 1:4059 Atterberg Limits Tests

1:3475 1:4059 Soil Gradations

1:7644 1:7258 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

ol K L)

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Umetco Minerals Corporation

o WHITE MESA MILL * PO. BOX 869 * BLANDING, UTAH B4511
it o (801 678-2221

July 14, 1989
REPORT NO. 9

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

puring the period _July 5, 1989 to _July 8, 1989 , 4 days

of construction activity occurred.

These activities consisted of: Placing fill in south, east and

west dikes and removal and stockpiling of clay material from the

cell, and material classified as random.

Testing activities included:

26 In Place Density Tests (Nuclear)
9 In Place Density Tests (Sand Cone)
4 ASTM D-698 Moisture Density Relations
8 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
8 ASTM D 4318-84 Atterberg Limits Tests.
of the tests performed 7 in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period: Cumulative

7/5/89 to 7/8/89 5/17/89 to 7/8/89

1:653 ' 1:735 In Place Densities
And Moisture Content

1:2858 1:3916 Atterberg Limits Tests

1:2858 1:3916 Soil Gradations

1:5715 1:7091 Moisture Density

Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely, :
Henry H. Sampson, Jr. P. E.
Q A Consultant

Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



- Umetco Minerals Corporation

WHITE MESA MILL ® PO, BOX 663 * BLANDING, UTAH Ba511
o« (B0 878-2221 :

July 20, 1989
REPORT NO. 10

'Mr. Robert L. Morgan, P.E.

State Engineer

State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _July 10, 1989 to July 14, 1989 , 5 days

of construction activity occurred.

These activities consisted of: Placing fill in south, east and

west dikes and removal and stockpiling of clay material from the

cell, and material classified as random. Also placing 3’ of

random cover on Tailings Cell No. 2.

Testing activities included:

33 In Place Density Tests (Nuclear)
14 In Place Density Tests (Sand Cone)
5 ASTM D-698 Moisture Density Relations
10 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
10 ASTM D 4318-84 Atterberg Limits Tests.
of the tests performed 2 in-place density tests indicated o

moisture content that failed to meet specification requirements.




All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cunmulative

7/10/89 to 7/14/89 5/17/89 to 7/14/89

1:602 1:719 In Place Densities
And Moisture Content

1:2828 1:3775 Atterberg Limits Tests

1:2828 1:3775 Soil Gradations

1:5656 1:6920 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick

i



Umetco Minerals Corporation

s WHITE MESA MILL * PO. BOX 663 * BLANDING, UTAH 84511
it o (801 678-2221
P

July 31, 1989
REPORT NO. 11

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

pivision of Water Rights

Dam Safety

1636 West North Temple, Suite 220
Ssalt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlenmen:

During the period _July 17, 1989 to July 24, 1989 , 6 days

of construction activity occurred.

These activities consisted of: Topping out fill on south, east &

west dikes and removal and stockpiling of clay material from the

cell, and material classified as random. Also placing 3’ of

random cover on Tailings Cell No. 2.

Testing activities included:

20 In Place Density Tests (Nuclear)
2 In Place Density Tests (Sand Cone)
1 ASTM D-698 Moisture Density Relations
1 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
1 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 1 in-place density tests indicated

moisture content that failed to meet specification requirements.




All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Only 1,460 cu. yds. of fill material was placed during this 6 day
period to fill in low spots and bring all dikes to the specified

elevations.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period. Cumulative

7/17/89 to 7/24/89 5/17/89 to 7/24/89

1:66 1:682 In Place Densities
And Moisture Content

1:1460 1:3751 Atterberg Limits Tests

1:1460 1:3751 Soil Gradations

1:1460 1:6804 Moisture Density
Relations

All individual materials tests and 1nspectlon reports are filed

in the project files on site.
iﬂz;zgzizzj;uuzrb/ ﬁﬁégégZﬁi:¢uﬂdb4—//

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Attachment L



Cell 4A Construction Report

Activities Data

Book 1

Table of Contents

e Construction Contract
e Work Orders and Purchase Orders

e Correspondence

e Cost Codes and Monthly Cost Data

e Schedules

e Form F-1 Construction Activities Report



Cell 4A Construction Report

Activities Data

Book 2

Table of Contents

e Form F-2 Excavation Observation Report
e Form F-3 Fill Observation Report

e Form F-5 Field Density Test (Sand cone, Balloon)
e Special Testing  Calcareous Soils

e Soilslab - Calibrations

e Weekly Reports - Internal

e Reports to NRC

e Reports to State of Utah

e Regulatory Letters

e Field Change Orders

e Design Change Orders

e Compliance Reports

e Clay Acceptance



Cell 4A Construction Report

Activities Data

Book 3

Table of Contents

e Form F-4 Soil Sampling Log



Cell 4A Construction Report

Activities Data

Book 4

Table of Contents

e FormF-19 Liner Seam Nondestructive Tests

e Form F-20 Liner Assembly Daily Report



Construction Photographs



Photo No. 1 - Soil Removal from Cell 4A Interior
( note water sprinklers to increase moisture
content of soil to be used in Dike Construction)

Photo No. 2 - Construction of Cell Dike (south side)



Photo No. 3 - Construction of Cell Dike (west side)

Photo No. 4 - Dike Construction and Rock Removal Activities



Photo No. 5 - Rock Removal Activities




Photo No. 7 - Preparation of Side Slopes Prior to Liner Installation

Photo No. 8 - Clay Liner Prior to Final Grading



i« e

Photo No. 10 - Leak Detection Pipe Trench






4 . A

Photo No. 14 - Aerial View of Cell 4A Construction
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