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Section 1.0

Training Program

1.0 Introduction

The purpose of the Denison Mines (USA) Corp. (“DUSA”) in-house safety training
program is to place in the proper perspective, for the employee, the potential short
and long-term hazards associated with the job; to acquaint the employee with the
practices instituted by management to minimize occupational exposures and to ensure
that the employee has an understanding (both initially and over the duration of his
employment) of the radiation, health, safety and environmental protection procedures
the employee should be following.

Additionally, DUSA management is committed to maintaining occupational radiation
exposures to levels as low as reasonably achievable (ALARA).
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2.0 On-Site Contractors

The employees of on-site contractors receive instructions and training prior to
performing site work. New hire training, as outlined in section 1.2 is included
in the training program, as applicable to the site work specifications, for on-
site contractors. Contracted employees receive a review of the radiation
awareness training program including definitions of types of radiation present,
the monitoring program in place, levels of predicted exposures, restricted
access areas, and special job hygiene and personal protection requirements
involved with the site work specifications. The contractor and employees
thereof are required to obey all facility safety and radiation protection
requirements.

The following covers the overall on-site contractor training review:

2.1 Personal Protection

A. MSHA approved hard hats, safety glasses, and steel-toed
shoes will be worn by all personnel on the property.
MSHA approved respirators will be worn in designated
areas.

Hearing protection will be worn in designated areas.
The mill uses many acids and chemicals; protective
clothing will be worn in designated areas.

Eating and drinking is only allowed in designated areas.
Smoking in the restricted area is not permitted.
Observe all safety signs and warnings.

Obey the posted speed limit of 15 mph.

w
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Section 2.0

2.2 Radiation Protection

A.

mom O o aw

Q)

—

K.
2.3 Radiation Awareness

A.

2.4 Emergency Procedures
A.

B.

2.5 Sign-off Procedures

A.
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Certain areas in the mill contain radioactive materials; your
access will be restricted.

Obey all signs posted throughout the mill.

Respirator protection and protective clothing are required
in designated areas in the mill.

Respirator test fitting is required prior to uses. Fitting is by
authorized personnel.

Respirator usage will be governed by the respiratory
protection program of the facility.

Do not enter any yellowcake designated area unless so
authorized by the Radiation Safety Officer of this facility.
Eat, chew and drink only in designated lunchrooms.

Do not track yellowcake out of the yellowcake designated
areas.

Personnel will be surveyed for alpha contamination prior to
leaving the facility.

Personnel working in yellowcake areas will be furnished
coveralls and will be required to shower and be surveyed
prior to leaving the facility.

Personnel will wear personal monitors as designated.

The facility Radiation Safety Officer has the authority to
regulate the contractor work environment and the
authorization to shut down work performed by a contractor
as he deems necessary.

Report all injuries to the nearest supervisor. An ambulance
is available for emergency transportation.

Report any fire to the nearest DUSA worker so fire fighting
equipment can be brought to the scene.

Each contracted employee is required to sign the
appropriate MSHA training documentation acknowledging
that they understand, accept, and will abide by the safety
and radiation protection procedures in use at the White
Mesa Mill. See attachment 1.
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Section 3.0
3.0 Training and Education Program
3.1 Pre-Employment Instruction

Classroom instruction of all new employees is conducted under the
supervision of the Radiation Safety Officer and Safety
Coordinator, covering plant and personal safety, including
radiological protection. As appropriate the operations and
maintenance staff will be utilized to provide portions of the new
employee training. This initial orientation involves demonstrations
of proper safety precautions and measures to minimize radiation
and industrial hygiene exposure. Listed below is a summary of the
training program utilized at the White Mesa Mill.

Employee Indoctrination

Statutory Rights of Miners
NRC/State of Utah

Transportation and Communication
Emergency Procedures

First Aid

Hazard Recognition

HAZCOM (hazard communication)
Radiation Protection Program

a. Prenatal Radiation Review

b. Radiation Protection Review

1. Respirator Protection Program

TROQMmUNwWe

Copies of the new employee training outlines that are utilized in
the classroom portion of the training are illustrated in Addendums
1 thru 10. A quiz will be given to document the employees
understanding of the safety precautions and procedures utilized at
the mill for plant and personal safety, including radiological
protection. The quiz is reviewed in the class following the testing
procedure. Any further instruction, if needed with employees, will
be done at this time to assure the employees understanding of the
materials that have been presented. Examples of quizzes for the
Radiation Protection and First Aid segments of the training have
been included in Addendums 6 and 9. Quizzes for the remaining
training segments will be on file at the mill and available for
review.
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Section 3.0

All female employees are given a verbal presentation regarding
prenatal radiation exposure along with a copy of the Appendix to
NRC Reg. Guide 8.13 for their review. Both the female employee
and the Radiation Safety Officer certify in writing as to the
employee’s understanding of these regulations, and the alternatives
afforded the employee. A copy of this form is presented in
Addendum 9, Section A.

3.2Radiation Protection Review

On an annual basis, a one hour safety meeting is scheduled
specifically for radiation awareness, protection and review of
policies. These meetings are used to reiterate safety precautions,
and to demonstrate personal safety equipment. A copy of the
safety meeting program review is included as Addendum 9,
Section B. During monthly safety meetings, time is specifically
allotted to discuss radiation protection practices and policies in
addition to receiving measured radiological parameters.
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Employee Indoctrination

1. Employee Handbook

A. Pay Practices

N A PN

Hours of Work

Shift Differential

Overtime

Call out pay

Holiday pay

Paydays

Time Cards/Exposure Sheets

B. General Policies and Practices

1.

3.
4.
5

Probationary Period
Absences

a.  Reporting

b.  Doctors Release

c.  Unexcused Absences
Suggestions and Complaints
Personal Conduct
Disciplinary Procedure

2. General Forms

A. INS Eligibility Certification

B. W4
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C. Radiation Exposure Form (Females and previous radiation workers)

3. Benefits

A. Medical/Dental Explanation
B. Savings program
C. Basic Life

1.
1i.
1ii.
iv.
V.
V1.
vii.
Viii.
1X.

Sickness and Accident

Temporary and Permanent (T & P)
Long Term Disability (L.T.D.)
Supplemental Life

Vacations

Holidays

Jury Duty

Funeral Leave

Educational Refund Plan



Rights of Miners

In 1977, new legislation was signed into law by President Carter, which is known as the
Federal Mine Safety and Health Act of 1977.

In addition to retaining Safety and Health Standards covered under the previous laws, this
act stipulated mandatory safety and health training requirements for all miners.

The act defines a miner as any person working in a mine. This means any person working
at the Mill is a miner by definition. Therefore, as an employee of the Mill, you are
protected under the rights given to miners and representatives of miners under this act.

A representative of miners is defined by MSHA to mean any person who has been chosen
by two or more miners to represent them in matters relating to safety and health at the
mine.

You have the right to have a representative of miners accompany Federal Inspectors
during inspections at the mine. At the present time there are no designated representatives
at the White Mesa Mill. Therefore, the Federal Inspectors may contact as many
employees as practical during their inspections.

You have the right to obtain an inspection of the mine where there are reasonable
grounds to believe that an imminent danger, a violation of the act or the safety and health
standards exist.

It is imperative, that hazardous conditions or other concerns be discussed with your
supervisor in an attempt to resolve them prior to making any complaints. The Safety
Department is also available to help with any problems, but you should work with your
direct supervisor first.

You have the right to receive pay during certain periods of time when the Mill or part of
the Mill has been closed because of a withdraw order issued by MSHA.

You have the right to be protected from discrimination based on the exercise of the rights
given in the act. A miner who uses any of the rights of the act given to him or her cannot
be discriminated against for doing so. It is illegal for a miner to be fired, transferred to a
lower paying job, not hired, harassed, or to otherwise lose job benefits for:
Filing or making a complaint under the act for an alleged danger or safety or
health violation.

For instituting, testifying, or assisting in any proceeding conducted under the act.

For being a subject of medical evaluations leading to a possible transfer to another
job location.
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For being withdrawn from the mine for not having the mandatory safety and
health training.

You have the right to receive the appropriate safety and health training.

You also have the right to be informed of, and to participate in the enforcement and legal
proceedings under the act. The bulletin board on the East End of the office building is
utilized for this purpose. All citations, orders, modifications, etc. will be posted there for

your information.

Any miner has thirty days to challenge any order issued, modified, or terminated by a
Federal Inspector for a violation of any of the standards.

Legal Responsibility of Miners

The act specifically states that miners who violate safety standards by smoking or
carrying smoking materials into areas of mines where smoking is prohibited may have to
pay a fine of up to two hundred and fifty dollars ($250) for each violation.

The act also states, that any miner who knowingly makes a false statement, either orally

or in 2 written report, plan, training certification, or any other document required to be

kept or filed with MSHA, shall be subject to a fine of up to ten thousand dollars
($10,000) or imprisoned for up to five (5) years or both.

Conclusion:

The act passed by Congress provides protection of miners safety and health by giving the
mine operators the main responsibility for preventing unsafe and unhealthy conditions at
the mines. Also, the Act establishes certain rights given to each miner. However, the
intent of Congress in passing the law and MSHA in implementing it, is to involve the
miner in the health and safety aspects much more than before. If we all work together, we
will have a much safer work environment.
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Addendum 3

NRC/State of Utah / MSHA Training

This section of New Hire Training will cover the United States Nuclear Regulatory
Commission (NRC) and State of Utah standards

A. The State of Utah, Division of Radiation Control has primary responsibility for
radiation Protection.

1. Workers and the Public are protected from excessive exposure to radiation.
B. Employer responsibility

1. Company must comply with the State of Utah regulations at R313-15, which
incorporate the NRC Regulations at 10 CFR Part 20.

2. Failure to comply — fined, license modified, license suspended, or revoked
3. DRC Radiation requirements

; : adiatin anlil Qafate; cmmtim
a. Will be covered in Radiation Health satety sectio

P A YU J. S
1 Uallily,

C. Employee responsibility

1. Follow all rules
2. Protective clothing

D. Report violations
E. Occupational Safety

1. MSHA jurisdiction
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Addendum 4

Communication and Transportation

This section of New Hire Training will cover Communication and Transportation
segments including:

1. Organization

A. Organization Chart
B. Safety Rule Book handed out

2. Reporting unsafe conditions and inquiries
A. Immediate notification of unsafe activities to supervisors
B. Green Card — All accidents must be reported.
C. Accident/Incident Reports
D. Doctor’s return to work slip
3. Exposure Sheets
A. Explain weekly exposure sheets and how to fill out

4. Conduct

A. Discussion of conduct expected of employees at the White Mesa Mill
B. Rules

5. Safety Glasses

A. Company policy on purchasing prescription glasses
B. Goggles — areas where worn

6. Noise

Audiograms

Posting — Areas — Equipment
Discussion on Noise Dosimetry
Discussion on Sound Levels
Allowable decibels

SESROY- S

7. Vehicles — authorization

A. Safety Rules

B. Equipment check lists
C. Valid driver’s license
D. Use of seat belts
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Addendum 4

E. Speed Limits
8. Warehouse
A. Safety shoes or boots — issue
1. Company policy on leather boots

B. Safety glasses with side shields — issue
C. Hard hats - issue

1. Discussion on painting or applying stickers

9. Mill Tour

A. Schematic of mill area

B. Tanks and contents — labels

C. Piping - labels

D. Postings
1 Radioactive Materials
il. Hearing protection
iii. Respirator Areas

iv. Restricted Areas
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Addendum 5

1. Fire

Emergency Procedures — Fire and Evacuation

A. Basic Elements of Fire

i.

Discussion of fire triangle

1. Heat
2. Fuel
3. Oxygen

B. Classes of Fires — Extinguishing Media

i

i1

iil.

Class A Fires
1. Wood, cloth and paper

a. Extinguishers for Class A
b. Water, dry chemical AFFF foam

feiiwiy NRAvAiiAvGLy L3k R L

Class B Fires

18 of 69

1. Vapor — air mixture over the surface of flammable liquids.

a. Extinguishers for Class B

b. Dry Chemical, AFFF foam, water, fog, carbon

dioxide

Class C Fires
1. Electrical
a. Extinguishers for Class C
b. Dry chemical and carbon dioxide

C. Characteristics of Flammable Liquids

I.
ii.
iii.
1v.

Flash Point

Fire Point

Ignition Temperature
Flammable or explosive range

D. Schematic of Fire Systems

1.
iit.
iv.

Location of fire pump, plugs, valves

Location of SX foam system

Explanation of fire equipment and hose stations
Explanation of SCBA’s and Turnout Gear

Tour of pump house, hose stations, and SX building
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Addendum 5
E. Fire extinguishers — Different types

i. Classes — A, AB, ABC, BC
1. AFFF foam

F. Fire alarm — Dial 185 (intermittent siren), announce location three (3)
times and return to scene

G. Actual hands on 2 ¥4” fire hose — basic
H. SCBA an SX escape bottles

i. Explanation of their use and demonstration

2. Emergency Evacuation Procedures

A. Emergency Response Plan

] ; .. ~ .
1. Available for review in the Centra!l

al Tilag
1aes

ii. Roles and responsibilities
iii. Organizational chart

B. Evacuation Siren

1. Dial 184 — Steady Siren — Announce location and then evacuate
ii. Response team will respond to emergency

C. Assembly Areas

i. Administration parking lot
il. Scalehouse
iii. Determination of when to evacuate to which area

D. Emergency Response Team

1. Operational

1. Leach Operator

2. Yellowcake Precipitation Operator

3. “A” Operator

4. Mill Trainee

5. Shifter — will be in charge on off shift
il. Non-operational

1. Scalehouse Operator

2. Operations Personnel
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Addendum 5

3. Maintenance Personnel
E. Emergency Response Procedures
F. On Site Emergency Equipment
i. Ambulance
it. Company vehicles
iii. SCBA’s
G. Off Site Emergency Equipment
i. Local emergency medical services

il. Blanding Fire Department
tii. Local law enforcement

Date: 02/07 Revision: DUSA 1
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First Aid Outline

L Triage
A. Feel, Talk, and Observe
1. Life saving first aid
B. Brain and Spinal Cord — Fractures and Wounds

i. Secondary first aid

II. Basic Life Support

A. Causes
Clinical death — heart attacks, etc...

Cholring — Fareion nhispt
. iV

11, Lo o LVigi VUV

B. Procedure — Pulseless victim

1. Establish unresponsiveness

il. Open the airway

iii. Look-listen-feel for breath

iv. No breath — artificial ventilation — 2 slow full breaths
v. Check pulse

vi. No pulse — start CPR

C. Procedures — choking
i. 1 thru 4 above
ii. Re-establish open airway and try again
iii. Administer Heimlich Maneuver
iv. Check and clean mouth
D. Other special cases

1. Infants, small children, etc...

E. Practice

22 of 69
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Control of Bleeding

A.

Circulatory System — Heart, blood vessels, lungs

i
ii.
1il.

1v.

Blood — 1/12 — 1/15 of total body weight

10-12 pints in 150 pound adult

Loss of 2 pints — serious shock, loss of 3 pints may be fatal (2
hours or less)

Rupture of main artery in neck, arm or thigh may be fatal in 1-3
minutes; rupture of main artery in trunk may be fatal in 30
seconds.

Loss of blood almost always causes physical shock

i
ii.

Insufficient blood flow
Death could occur if not treated

Review of blood vessels

1.
ii.
iii.

Arteries — Immediate action is needed
Veins — Immediate action if possible
Capillaries — Usually not serious

Methods of controlling bleeding

i
il.
iii.

Direct pressure and elevation
Digital pressure — direct pressure
Tourniquet — LAST RESORT

Internal bleeding

I

il
iii.
1v.
V.
vi.
Vii.
viil.

Blood from mouth — dark red, bright red, foamy

Shock, guarding

Medical emergency — need doctor’s care as soon as possible
Treat for shock

Apply cold packs

Transport injured in the recovery position

Keep airway open — victim could vomit

Victim is in need of IV
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IV.  Shock
A. Collapse or a depression of the cardiovascular system due to an accident
or sudden illness. Shock interferes with the normal action of the heart,
respiration, and circulation system. Shock may result from a variety of
causes.
a. Cerebrospinal System — Brain and spinal cord (voluntary)
b. Sensory nerves leaving cord (heat, cold, pain, touch, etc.)
c. Sympathetic — vital organs — heart, lungs, digestive, trunk, etc..., all
involuntary
B. Causes of Shock
a. Injuries
b. Pain
c. Blood loss
d. Burns
e. Electrical shock
f. Gas poisoning
g. Sudden illness
h. Allergic reactions (bites, stings, etc...)
i. Fear, apprehension, emotional stress
j. Poisons internally
C. Signs and symptoms of shock
a. Skin - pale, cool and clammy
b. Eyes — dull, lackluster, dilated
c. Respiration — shallow, irregular, labored
d. Pulse —rapid, weak
e. Blood pressure — low — below 90
D. Treatment of shock

SRRSO a0 o

Assure open airway and adequate breathing

Treat and control cause — example bleeding, fracture, etc...
Keep person laying down

Head level or slightly lower than body — about 1 foot
Remove foreign objects from mouth (false teeth, gum, etc...)
Access fresh air or give oxygen if available

Loosen tight clothing around neck, check, waist

Keep person warm and dry

Never give water, food or medication by mouth
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Addendum 6
j- Reassure!

E. Anaphylactic shock
a. True emergency — get to clinic as soon as possible, take cause with you
if possible.

V. Head, Neck, Spine Injuries

A. Head Injury
Fracture dangerous — possible brain damage
Pupils dilated or unequal in size
Depression of skull

Always consider an unconscious victim as having a head or spine
injury

AW

B. Treatment for Head injury

Lay person down — elevate head and shoulders

Maintain airway

Control bleeding from scalp with minimal pressure

Do NOT control bleeding in ears or nose.

Never give a stimulant

Follow other shock treatment

Keep victim from resting head on suspected fracture area -
might have to place on side or recovery position to help with
breathing.

Nownk v =

C. Suspected Neck and Spine
1. Spinal Column

a. 24 bones called vertebra
b. Protects spinal cord and specific nerve roots

2. Fracture

a. May occur at any point — cord may be cut or broken bone or
dislocated bone may be resting against cord

3. Symptoms

a. Pain and tenderness at site
b. Deformity
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c. Cuts and bruises
d. Paralysis
e. Loss of sensation
f. Unconscious — Always suspect fracture
Treatment
a. Almost always takes four people — work as team
b. Traction applied to neck and maintained by hand until a
cervical collar or other padding is available
c. Speed is not important — complete immobilization of head,
neck and back is important.
d. Follow shock treatments
Practice
VI Fractures and Dislocations

Broken or cracked bone. Most commonly caused by direct blows,

1 1 hlawe nr turicting farcag
indirect blows or twisting forces.

a. Compound fracture (open)
b. Simple fracture (closed)

Signs and Symptoms

Pain and tenderness

Deformity

Loss of function

Moderate or severe swelling
Discoloration

Victims information (felt bone snap)
Grating

©@He A o

First Aid Treatment

a. Treat for shock
b. Immobilize joint above and below fracture site

Types of Splints

a. Air or plastic inflatable
b. Cardboard

c. Board splint

d. Improvised splints
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Addendum 6
5. Guidelines for Splinting

Remove all clothing from fracture site

Never attempt to replace or re-align bones

Do NOT attempt to re-align limb

Cover open wounds

Pad hard splint with soft material

Pad all natural arches — knees, wrist, etc. ..

Support injured part with hand traction while splint is being
applied

Splint firmly, but not so tight as to interfere with circulation —
leave fingers and toes visible to perform a capillary refill test
i. Elevate injured part if possible

J-  Keep reassuring victim and transport to doctor

@e a0 o

s

6. Practice

VII. Burns
1. Types and classes of burns

a. 1%, 2™ and 3" degree
b. Thermal, Chemical, Electrical and Radiation

2. Severity of burns (Rule of 9)

Face — 9%
Body front - 9%
Body back — 9%
Arm - 9%

Leg - 18%
Genitals — 1%

e Ao o

3. Critical Burns

a. 2" degree — 25% of body
b. 3" degree — 10% of body
c. 3¢ degree — Critical areas — face, hands, feet or genitals

4. Moderate Burns
a. 1% degree sunburn over 25% of body

b. 2™ degree burn up to 25% of body
c. 3" degree burn up to 10% of body
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First Aid treatment for Burns

RO o

50

Remove victim from source

Maintain airway and assure breathing

Control any bleeding and treat for shock

Remove any clothing from burn area except if it adheres to the
skin

Separate burned surfaces when it could contact one another
such as fingers, toes, inside arms or legs

Cover with clean sterile sheet or burn blanket or dry dressings
Use cool moist dressings if moderate or minor burn

If chemical burn, flush with water for a minimum of 15
minutes

Use of Water-Gel blankets

Electrical Burns

e o

Make sure source is removed or de-energized
Look for entrance and exit

Cover both with dry cloth dressings

a1l

Be ready to provide Basic Life Support

VIII.  Other First Aid Topics

1.

Transportation
Medical emergencies

TR e e o

Heat stroke

Heat exhaustion
Heat cramps

Frost bite
Hypothermia
Diabetic emergencies
Epileptic seizure
Stroke

Poisons and drugs
Snake bites
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First Aid Training
*“ Medical Emergencies In The Workplace”

Pre-Test # 1

Always the surrounding area before you attempt first aid to
an injured employee.

If a co-worker slips, trips, or falls what is the worst thing you can do?

When you have to report an emergency by phone, you should give:

You must assume that every accident victim is suffering from

Hands-on training is absolutely necessary to be able to :

A. Treat snakebite C. Administer first aid
B. Control severe bleeding D. All answers are correct

What is the proper treatment for a deep cut on the arm?

If a co-worker receives an electrical jolt, what is the first thing you should look
for?

Apply to bleeding wounds.

If a co-worker gets chemical in his eye, what should you do?
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First Aid Training
“ Choking Emergencies ”

Pre-Test # 2

Choking in adults is usually due to:

Cutting food too large to swallow.

Chewing improperly.

Talking while eating.

Excessive alcohol intake, which impairs swallowing.
All of the above.

o ap o

What should you do if an injured person is not breathing?

When a person is coughing violently because they are choking on food, you
should:

Use abdominal thrusts to clear his airway.

Watch and be ready to help if he looses consciousness.

Use back blows to help him clear his airway.

None of the above.

ae oo

List the steps for performing “ Mouth to Mouth” Resuscitation.
a.

b
C.
d

How do you check an unconscious victim to see if they are breathing?

When you are administering mouth-to-mouth resuscitation, you must see the
victim’s chest rise and fall while during it. True or False



DUSA
First Aid Training
“ Control of Bleeding ”

Pre-Test # 3

What do the letters “ABC stand for in the “ABC’s of Life Support”?

A. B. C.
To control bleeding at the accident scene, apply to bleeding
wounds.
To help slow the flow of blood in a limb, always it, if it is
not broken.

If no clean cloths or compresses are available to help stop the bleeding,
use

List as many symptoms of internal bleeding as you can:

Severe loss of blood means you should you must always treat the victim for

as well.
The average adult human body has quarts of blood in their
circulatory system.
A tourniquet is considered the method of controlling

bleeding from a wound.

If a wound is bleeding in spurts, pumping out blood, it is obvious that a
has been cut.
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First Aid Training
“ Shock - The Silent Killer ”

Pre-Test # 4

List as many symptoms of shock as you can:

Briefly explain why the standard treatment for shock is to elevate the victim’s
legs.

Simple loss of body fluids, such as blood, sweat, or stomach fluids can cause the
victim to go into shock.
True or False

The reason shock victims can become belligerent and disoriented is

Accident victims who are suffering from internal injuries must be treated at an
emergency room or hospital.
True or False

If you suspect that an injured person could be bleeding internally, you should
always

There are three basic types of shock. Name one of them. All three if possible.

An injured person whose pulse is weak and irregular is probably suffering from

Shock can kill an injured victim, just as like a severe injury. True or False
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First Aid Training
*“ Proper Treatment of Fractures ”

Pre-Test #5

A dislocation happens in a joint of the body.
True or False

Open, or compound, fractures are far more serious than closed fractures.

True or False

Before you treat an accident victim for broken bones, you must attend to their
basic medical needs, which are

What is the biggest danger present with open, or compound fracture?

An injured joint should be immobilized in the position you found it.
True or False

If an accident victim cannot use a limb, treat the limb as if it is broken.
True or False

List two symptoms of a closed or simple fractured arm.

a. b.
A is defined as partial tearing of ligaments around a joint.
If you must move a victim with a fracture, you must the

fracture before moving.
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DUSA
First Aid Training
“Burn Emergency ”

Pre-Test # 6

A bum is defined as an injury caused by the destruction of tissue by heat.
True or False

The heat, which causes tissues to burn, can come from:
a. Steam c¢. Burning liquids or gas
b. Chemicals d. All of the above

To treat a minor burn, you should spread butter/margarine, creams, or oils on it.
True or False

Burns are classified by the depth of tissue they penetrate.
True or False

List the three degrees of burns.

First degree burns look like a

Second degree burns can be identified by

The worst degree of burn is , because

Burning of the body tissue causes the body to lose fluids. Thus, the burn victims
may also suffer from

It is possible to treat severe burns at the accident site.
True or False

What are some potential burn sources at the White Mesa Mill? List as many as
you can.
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Hazard Recognition
1. Scale House Injury Hazards

a. Delivery trucks — See attached sheet
b. Ore haulers — See attached sheet
c. Product haulers — See attached sheet
d. Loaders — Haulage Trucks (DUSA)
e. Jaw Crusher and drying unit in bucking room — pinch points — heat
f.  Stockpile hazards

i. Falling rocks on stockpiles

ii. Tripping hazards during sampling operation
iii. Radiation hazards from stockpile
iv. Lifting of sampling buckets

v. See Sampling SOP for additional hazards

2. Scale House Health Hazards

a. Hearing protection when operating equipment
b. Silica dust
c. Radiation

i. Airborne uranium — sampled monthly
ii. Beta/gamma — sampled monthly
iii. Radon Daughters — sampled monthly

3. Mill Feed and Stockpile Injury Hazards

Delivery Trucks — Speed Limit is 15 mph

Ore Haulers — Speed Limit is 15 mph

Product Haulers — Speed Limit is 15 mph

DUSA equipment has right-of-way. BE AWARE OF ALL
PERSONNEL AND TRUCKS IN YOUR AREA.

e. Grizzly

oo
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i. Safety belt must be used during work on the grizzly. Safety chain

must be installed during maintenance work.

f. Dust collection

i. System must be started before ore is fed to SAG Mill — possible

electrical shock.
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g. Cleaning of reclaim tunnel

i
it
iii.

1v.
V.

Conveyor must be locked out to clean underneath

Respirator required — radiation and silica dust.

Hearing protection must be worn when dust collection system is
operating

Replace guards when finished cleaning

Biggest hazard in tunnel is moving conveyor

h. SAG Mill area — Hazards

11.
i1i.
1v.
V1.

Vii.
viil.

IX.

Rotating mill
Moving conveyor
Vibrating feeder
Guards must be in place
Falling rocks from SAG Mill feed chute - above vibrating feeder
Hot oil system
Foaming of #1 and #2 Pre-Leach Tanks
Traffic in North Door of Mill building
1. Use of forklift equipment to remove rejects - BEWARE
OF TRAFFIC AND PERSONNEL
Lifting of sample buckets

4. Mill Feed and Stockpile Health Hazards

a. Silica

b. Hearing Protection
c. Radiation

1.
ii.
iil.

Airborne Uranium
Radon Daughters
Beta/Gamma
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Hazard Recognition — SAG Mill Operator

Conveyor

Rotating Mill

Vibrating feeder — apron feeder

Hot oil system

Falling rock from SAG Mill feed chute above vibrating feeder
Foaming of #1 and #2 Pre-Leach Tanks

Use of forklift equipment to remove reject bin —- BE AWARE OF
PERSONNEL AND TRAFFIC near north door of Mill Building
h. Acid lines — pump storage

e Ao o
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i. Steam lines
J- High pressure air lines
k. Guards
. Pinch points

i. Idlers and rollers

ii. Head and tail pulley
iii. All guards must be in place before running
iv. Cleaning up around pumps

. Overhead crane use during loading grinding balls into SAG Mill
Overhead crane use during relining SAG Mill — Must be roped off
Overhead crane must not be used when SAG Mill is rotating
Caution wet decks are slick and present fall hazard

= e BB

6. Health Hazards — SAG Mill Operator
a. Radiation
i. Radon Daughters
it. Airbome Uranium
iti. Beta/Gamma
b. Silica
c. Hearing Protection
7. Hazard Recognition — Leach Circuit
a. Sulfuric Acid
i. Hot liquor in tanks
ii. Leak detection of tanks
iii. Leak detection of lines and valves
b. Steam iines
i. Insulated
ii. Opening and closing of valves
iii. Valves hot — use gloves

c. High pressure air lines

1. Caution when operating valves
ii. Whip checks on connections
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iil. Do not use to blow off clothing

d. Water lines

i. Open slowly — 100 psi
it. No water fights

e. Safety belts

1. Leach tank tops
ii. Work beyond hand rail requires safety belt

f. Obstructions in walkways

1. Hoses
1i. Drums
iit. Tools

iv. Sampling equipment
g. Overhead crane

i. Assume it is always in use
ii. Needs roped off during use
iii. Look up when entering Mill Building
iv. Rope off area and check safety latch on hook

h. Ladders
1. Claricone
i. Guards

1. Drive units
ii. Pumps

j- Health hazards

i. Radon build-up when SAG Mill is in operation
ii. Leach #7 overflow line to CCD
iii. Gamma radiation in SX feed line
iv. H,S fumes above leach tanks, and pulp storage tanks when adding
acid
v. Hearing protection needed when SAG Mill is running
vi. Respirator usage
vii. Airborne uranium
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k. Decks and walkways

i. Slippery when wet
ii. Slippery when reagents are spilled on walkways and decks

8. Hazard Recognition — CCD Circuit
a. Sulfuric acid lines

1. Hot solutions in CCD #1
ii. Detection of leaks in area

b. Air lines
1. Open valve slowly

ii. Whip checks on hose connections
iii. Do not use to blow off clothing

c. Ladders

i. East tails system
ii. Ladders used on tanks must be tied off

d. Safety belts
i. Must be worn when outside handrails
e. Trip and fall hazards
i. Hoses in walkway
ii. Spilled floc
iii. Tools
iv. Cleanup bottom floor
v. Deck and walkways slippery when wet
vi. Matting under control panels
vii. Ice build u during winter months

f. Guards

1. Guards must be in place before starting any equipment
ii. Do not remove guard on floc mix device during mixing

g. Health hazards

1. Sulfuric acid solutions
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ii. Gamma radiation in SX feed line
i1i.  All raffinate lines
1v. Airborne uranium
v. Radon daughters
vi. Silica

9. Hazard Recognition — SX Circuit
a. Sulfuric acid lines

i. Open slowly
it. Use personal protective equipment (PPE)

b. Caustic tank and lines

i. Open valve slowly
ii. Use PPE
iil. Air pressure during unloading is to be no more than 30 psi

¢. Ammonia tanks and lines

i. Open valves slowly
ii. Use PPE
iii. Report leaks promptly

d. Kerosene tanks and lines

i. Open valves slowly
ii. Use caution around pumps — guards
iit. Use PPE

e. Soda ash bins and tanks

1. Use caution around pumps, feed auger
ii. PPE
iti. Open valve slowly
iv. Open steam lines slowly

f.  Sodium chlorate tanks and lines
i. Open valves slowly

ii. Caution around pumps
iii. Use PPE
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g. Amines
i. Buming — itching
ii. Caution when dumping drums
h. Air lines
1. Open valves slowly
il. Whip checks on hose connections
iii. Do not use to blow off clothing
i.  Steam lines

1.
ii.

Open valves slowly
Valves hot

j- Fire systems

i.
il
iii.
1v.

V.

Overhead foam sprinkler system

Fire extinguishers

3 — 5 minute escape bottles under observation platform

4 — SCBA’s, two each located on the north and south end of the
building

Know where the exits are

k. Health hazards

1.

ii.

it

1v.

Sulfuric acid

1. burns — flush with water at least 15 minutes
2. fumes — respirator required

Caustic soda

1. burns — flush with water at least 15 minutes
Ammonia

1. fumes — respirator required

2. large spill or fire requires SCBA

3. burning — flush with water at least 15 minutes

Kerosene

1. burning — itching — wash with soap and water
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v. Amines

1. burning — itching — wash with soap and water
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vi. Soda ash
1. burning — itching — flush with water at least 15 minutes
vii. Sodium chlorate
1. fire hazard
a. rubber gear, boots, gloves, goggles or face shield
b. discard clothing if contamination with chlorate
shows
2. chlorine gases
a. pH adjustment tank
1. times when respirator is required

I. Gamma radiation

i. Posted for Gamma radiation on SX uranium extractor mix tanks
1i. Uranium SX feed line

m. Ladders
i. Ladder on caustic tank
1i. Ladders on soda ash tanks
iti. Ladders on salt tanks
iv. Ladder to sump — chain must be in place
v. SX VPL feed tank
vi. Strip make up tank
n. Decks and grating
1. Slippery when wet

0. Airborne uranium
p. Radon daughters

10.  Hazard Recognition — Yellowcake Precipitation and Yellowcake Packaging
a. Sulfuric acid lines

i. Open valves slowly
it. Use PPE

b. Ammonia
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1. Open valves slowly
it. Use PPE
iii. Report leaks promptly
iv. Adjust pH properly so as not to use excessive ammonia

c. Steam lines and valves

1. Open valves slowly
ii. Caution hot valve handles

d. Air lines and valves

i. Open valves slowly
il. Whip checks on hose connections
iil. Do not use to blow off clothing

e. Guards

1. Pump

ii. Drive units
iii. Centrifuges
iv. Driven rollers
v. Augers

=

Centrifuges

1. Lock out when operator changes keys
il. Check guards on auger before working on centrifuges

g. Health hazards

i. Ammonia
it. Sulfuric acid — H,S in area
iii. Airborne uranium
iv. Beta/Gamma — Radon daughters

yellowcake precipitation
enclosure

centrifuge area

packaging area

scrubber — barometric tank

Nk W=

v. Radiation Wok Permit will be issued for any work in departments
other than Operations.
vi. Sampling will be done in this area on regular basis
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radon — monthly
airborne

a. weekly

b. monthly
3. ammonia

a. monthly — or whenever need arises

4. silica
a. at least two samples yearly

o -

h. Decks and walkways
1. Slippery after washdown
ii. Hoses in walkway and on deck
iii. Sampling equipment
i. Heat
1. Dryer enclosure — up to 150°F

il. Scrubber deck — off gas dryer ducting
1il.  Scrubbers

11.  Hazard Recognition - AMV (vanadium) Precipitation
a. Sulfuric acid lines and valves
i. Open slowly
ii. Use PPE
iii. Report leaks immediately
b. Ammonium sulfate
i. Open valves slowly
ii. Caution when lifting and dumping bags
iii. Use PPE
c. Anhydrous ammonia
i. Open valves slowly

ii. Report leaks promptly
iil. Use PPE
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d. Soda ash

i. Open valves slowly
ii. Caution when lifting and dumping bags
iii. Use PPE '

e. Steam lines
i. Open valves slowly
ii. Caution hot valve handles
iii. Use PPE
f.  Air lines
1. Open valves slowly
ii. Whip checks on hose connections
iii. Do not use to blow off clothing
g. Roof
i. Caution when climbing ladders — pipe in deck at bottom of roof
access ladder
ii. Cleaning bucket elevator on roof requires equipment lock out
iit. Caution when cover plate is removed on bucket elevator
h. Precipitation area

1. Guards

1. drives
2. demister fan

ii. Low roof beams

1. above #1 precipitation tank
2. above #2 precipitation tank

iit. decking

sections lift up for sampling

holes for sampling

decks slippery when wet

ladders and stairs slippery when wet

slip and trip hazard when carrying and dumping soda ash

Nk R
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1. Filtrate belts

i. Head and tail pulleys — pinch point
ii. Return idlers — pinch points
iii. Drive — pinch points

J- Augers

1. #1 auger has to be stepped over
it. Guards
iii. Concrete floor slippery when wet

k. Hoisting and dumping Wet AMV from drums

i. Caution around drum dumper
ii. Caution around rollers
iii. Caution around propane gas lines
iv. Caution around auger with covers removed

I. Hazards at Ammonium Sulfate Mix Area

i. Guards
ii. Augers
iii. Deck and stairs slippery when wet
iv. Caution while lifting and dumping ammonium sulfate bags

m. Hazards at VPL tanks

i. Hot liquid

ii. Steam lines and controls — PPE
iii. Deck slippery when wet
iv. Guards on pumps

n. Hazards at Ammonium Sulfate pump area

1. Guards on pump
ii. Deck slippery when wet

0. Hazards at Wet Storage Bin

1. Augers

ii. Guards
iii. Head and tail pulleys on feed belt
iv. Deck and stairs slippery when wet
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p. Hazard at Bucket Elevator Bottom

i. Lock out before cleaning
ii. Caution when shoveling wet material into bucket elevator — with
bottom cover removed
iii. Caution around cyclone — very hot

q. Health Hazards
i. Ammonia fumes
1. full face respirator required

il. Hearing protection — required in Vanadium Building
iii. Radiation

1. airborne — sampled monthly
2. beta/gamma — sampled monthly
3. radon daughters — sampled monthly

iv. PPE - gloves, rubber boots

12. Hazard Recognition — AMV (vanadium) Dryer Area
a. Rotary dryer

i. Guards must be in place
ii. Open carrier rollers
iii. Dryer is hot
iv. Propane gas lines
v. Auger and conveyor

feed belt — guards

return idlers — covered

feed belt to Deammoniator — idlers not covered
auger to Deammoniator feed belt

PR

vi. Bucket elevator

1. caution when cleaning up with door off
2. cyclone is hot
3. fan east of bucket elevator
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b. Health hazards

1. Fumes — ammonia and vanadium required full face respirator with

dual cartridges

ii. Vanadium dust from rotary dryer

iii. Heat from dryer and heat rising from Deammoniator and fusion
furnaces

iv. Decks and stairways are slippery when wet after washdown

v. Hearing protection

vi. Radiation

1. airborne uranium
2. radon daughters
3. beta/gamma
13. Hazard Recognition — AMV (vanadium) Packaging Area
a. Drums
i. Stacking of empty drums
ii. Rolling full drums on rollers
iii. Training and forklift safety
1. seat belts must be worn at all times
tv. Strip doors
1. cannot see through
2. use man doors when entering vanadium area
3. using forklift when removing full drums to outside
v. Impact wrench — safe use of
b. Filling of drums
i. Auger outside enclosure

1. guard must be in place

ii. Drum tops must be up close to feeder hood to eliminate dust
exposure

c. Health hazards

1. Vanadium dust



White Mesa Miil Date: 02/07 Revision: DUSA |

Book #13 Training Manual 46 of 69
Addendum 7
1. coveralls must be worn
2. full face respirators
3. gloves
ii. Heat

14.

1. from fusion furnace area
2. hydration liquids provided

iii. Hearing protection
1. required in vanadium building
iv. Radiation
1. airborne uranium
2. radon daughters
3. beta/gamma
Hazard Recognition — Deammoniator Area
a. Hazards
i. Heat or hot surfaces
ducting (steel)
cyclone — auger and bin

deammoniator (surface)’
doors

bl S

a. opening of outer doors

1. use of gloves
ii. close doors when finished raking

b. inner doors
i. use of gloves

ii. hearths average 500°F to 1000°F
iii. caution when raking clinkers from

deammoniator
iv. caution — do not rake material past outer
door

v. rake handles and doors are extremely hot
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vi.
Vii.
ii. V05 Control Room

1. MCC panel

ao o

room

iii. Fusion furnace area

Date: 02/07 Revision: DUSA 1
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hand rails are hot in all areas around
deammoniator
close doors when finished raking clinkers

Keep all doors closed on panel

Be careful when washing down

Floor is slippery when wet

Air conditioner installed to relieve heat from control

1. fusion furnace feed augers

0 o

hot - approximately 500 - 1000°F

guards on drives

guards on deammoniator drive

augers must be locked out before cleaning or

maintenance work
e. door on chute must be replaced prior to starting

auger

2. fusion furnaces

a. spouts

ii.

iii.
iv.

V.

3. casting wheels

be extremely cautious when drilling or
chipping out spout with casting wheel
running

splattering caused from material (hot) falling
off casting wheel

rotating casting wheels are hot

No One is permitted beyond hand rails
above casting wheel while in operation
Hand rails are extremely hot

a. points for accident potential

i

between bucket elevator and wheels
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ii. between fusion furnaces and wheels
iil. between augers and casting wheels

iv. Deammoniator
1. chipping of fused material off rabel arms

safe work permit
lock out all equipment
air lines — whip checks
PPE
i. Leather gloves
il. Full face respirator
iii.  Cotton coveralls

o o

v. Fusion furnaces
1. chipping of spouts

a. rotating casting wheels
b. using bars above rotating casting wheels
c. if completely plugged
1. shutdown lock out
ii. air drill — whip check, long steel and be
qualified to operate air drill
iii. lock out feed auger
iv. adjustable spout burners will be adjusted
before starting casting wheels

b. Health hazards
1. Heat

1. ice water and or Gatorade will be supplied

2. cotton coveralls — sleeves intact will be worn in this area —
furnished by company

3. leather gloves

ii. Vanadium dust

coveralls — furnished by company
leather gloves — furnished by company
one-half hour paid for showers

eye wash stations

full face respirators are required

A e
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6. sampling for vanadium dust will be accomplished per
corporate directives
7. hearing protection required

11. Radiation

1. airborne uranium
2. radon daughters
3. beta/gamma

15.  Hazard Recognition — Vanadium Blackflake Packaging Area
a. Heat

i. From fusion furnaces
1. From V,0s5 bin
iit. From bucket elevator
iv. Casting wheels
v. Deammoniator
vi. Coveralls long sleeved will be supplied
vii. Water or Gatorade will be supplied

b. Drums

i. Stacking of drums
ii. Rolling drums on rollers
iii. Standing on rollers to install drum lids
iv. Training and forklift safety
v. Set belts must be worn when using equipment
vi. Strip doors

1. cannot see through
2. use man doors when entering vanadium area
3. caution when removing full drums to outside

vii. Safe use of impact wrenches
c. Filling of drums
1. Hood on feeder must be on rim of drum
1. V1,05 bin must not be leaking above operator area. If it leaks,

report immediately.
iii. Caution when working on star feeder - MUST BE LOCKED OUT
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iv. Caution around casting wheel dump chute when shoveling spilled
material.

v. Use of air to blow off scales only. Use water for rest of area.

vi. Do not spray water onto fusion furnace shells.

d. Health hazards

i. Vanadium dust
1. coveralls — long sleeve
full face respirators
gloves
vanadium dust sampling will be done as needed
ammonia fumes from V,0s5 scrubber thickener

DA

ii. Hearing protection
iit. Radiation

1. airborne uranium — sampled monthly
2. radon daughters — sampled monthly
3. beta/gamma — sampled monthly
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HAZCOM

1. Hazardous Material

a. Any substance or material in a quantity and form which may pose an
unreasonable risk to Safety, Health, Property and Environment

2. Hazard Classes

a. Corrosive — A material that causes the destruction of living tissues and
metals

b. Flammable Liquid — A liquid with a flash point below 100°F.

Combustible Liquid — Liquids with a flash point between 100° - 200°F.

d. Flammable Gas — Any compressed gas which is either a mixture of 13
present or less (by volume) with air that forms a flammable mixture or the
flammable range with air is wider than 12 percent regardless of lower
limit.

e. Non-Flammable Gas — Any compressed gas other than a flammable

caomnreccad oacg
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f. Oxidizer — A substance that yields oxygen readily to stimulate the
combustion of organic matter such as chlorate.

g. Toxic — The ability of a chemical, such that very small amount are able to
produce injury to susceptible tissues by a chemical action.

h. Radioactive — A material that spontaneously emits radiation.

e

3. Product Identification

Manufacturer

Address

Emergency telephone number
Chemical name

Trade name

oo T

4. Hazardous Ingredients

a. Chemical names
b. Percent of Hazardous Ingredients
c. Exposure Limits

i. PEL — Permissible Exposure Limit
ii. TLV - Threshold Limit Valve
iii. TWA - Time Weighted Average
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5. Physical Data

Boiling Point

Vapor density (Air = 1)
Solubility in Water
Specific Gravity (H,0 = 1)
Percent Volatile (volume)
Evaporation Rate

Vapor Pressure
Appearance (color)

Odor

R

6. Fire and Explosion

Flash point

Flammable limits

Extinguishing Media

Special fire fighting procedures
Unusual fire and explosion hazards

o a0 oW

7. Health Hazard Information

a. Threshold Limit Valve
b. Symptoms of Overexposure

i. Inhaled vapor
ii. Skin contact
iii. Eye contact
iv. Swallowed
v. Aspiration into lungs

c. First aid emergency procedures

i. Swallowed

ii. Eye contact

iit.  Skin contact

tv. Inhaled

v. Suspected cancer agent

8. MSDS

Material Safety Data Sheets
Why are they important
Information contained

‘What chemicals must have them

Ao o
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9. Labeling requirements

a. New products
b. Day use products
c. Multiple shift products

Date: 02/07 Revision: DUSA 1|
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Radiation Protection Instructions

All of us have lived with radiation in some form for most of our lives. Webster defines
Radiation as “the action or process of radiating, the process of emitting radiant energy in
the form of waves or particles.” A fire emits heat, a lamp emits light, etc.; thus, both of
these are examples of radiation. However, we do not normally concern ourselves with
this type of radiation.

Our schools have taught us that all matter is composed of atoms, small invisible particles
that can best be visualized as miniature solar systems. Atoms themselves have a tiny
center called the nucleus and around the nucleus orbit the electrons. Yet the atom is
mostly open space. To give an example, suppose we could take a hydrogen atom,
composed of a nucleus in the center, and one electron orbiting the nucleus and we could
increase the size of the nucleus to that of a baseball which we place in St. Louis,
Missouri. The electron’s orbit would just touch Seattle, Washington.

To get a better picture of the atom, let’s define some of the terms used to describe atoms.
The nucleus or center of the atom is composed of pretons and neutrons. The protonis a
tiny particle carrying a positive charge. The neutron, which is approximately the same
physical size, carries no net charge. These can be imagined as a little cluster of tiny balls
grouped together. Around these orbit the electron which is 1/1832 the size of a proton or

neutron, and carries a negative charge.

Mother Nature, in building atoms, did all right until she tried to pack more than 83
protons together in the nucleus of an atom. At this point, the nuclear glue she used didn’t
hold. So, all elements above number 83 (Bismuth) break down. Atoms break down by
emitting particles or energy from the nucleus. Now we can define Nuclear Radiation
(i.e., coming from the nucleus). This is defined as radioactivity resulting from the
spontaneous emission from the atomic nucleus of a particle, or energy ray. After a great
deal of study, it has been determined that there are three types of radiation emitted from
the atomic nucleus: alpha particles (two protons and two neutrons), a helium nucleus,
carrying two plus charges; beta particles, electrons, emitted from the atomic nucleus;
gamma rays, pure energy emitted from the atomic nucleus.

What makes these types of radiation harmful?

All three types cause ionization. An atom that has gained or lost an electron is called an
ion and the process of causing an atom to gain or lose an electron is ionization. To
explain further, the cells of our bodies are mostly water. Water is two atoms of hydrogen
and one atom of oxygen. Now, if something causes the ionization of a water molecule
(Molecule — a group of two or more atoms combined to give a chemical compound), then
the water molecule is no longer water, but something else. When this happens the cell
does not function as a healthy cell, and radiation damage has occurred.
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Here at the White Mesa Mill, we work with uranium, one of those elements that are
naturally radioactive. Uranium is an alpha emitter. Going back to the definitions given
for each type of radiation, remember the alpha particle is composed of two protons and
two neutrons. The two protons are the problem with alpha particles; the protons want to
be electrically neutralized, that is the alpha particle wants two electrons, so it can become
a helium atom, and it doesn’t care where it gets the two electrons. Alpha particles don’t
travel very far, even in air. The range in air for uranium alpha is about 1.25 inches. A
single sheet of paper can block alpha particles. Even the dead skin layer on our bodies
stops alpha particles. So outside or our body alpha radiation is really no problem. What
about inside the body? Breathing uranium dust or swallowing uranium dust is the
problem. The activity of uranium (radioactivity per unit weight) is low, so the main
problem is heavy metal poisoning, much like lead in paint. An added hazard is the small
amount of alpha radiation being emitted. Uranium in the human body tends to seek the
bones and kidneys (i.e., to collect there). In the bones, red blood cells are manufactured
and the kidneys are the blood filter plants. It is obvious that it would be best not to have
uranium in our bodies.

Beta radiation is not much of a problem at the White Mesa Mill except for uranium inside

the body, or if you decide to slecp undcr the ore piles.

Gamma radiation is much like x-rays except for being of a shorter wave-length. Gamma
rays are constantly being emitted from the raw ore so the people working in the ore piles
or bucking room should have the highest exposure here at the mill site.

So now that we have the radiation problems defined, what can you do to minimize your
exposure?

Avoid breathing or ingesting ore or yellowcake dust

Work as quickly as safety permits to shorten your exposure time.
Use the protective equipment issued to you.

Use proper methods for decontamination, (i.e. showers) wash your
hands before eating.

Eating, drinking and smoking is permitted only in designated areas
Remember, the less radiation exposure you receive, the better.

@ o A

=

The NRC has a policy of ALARA, which stands for “As Low As Reasonably
Achievable”. It is impossible to protect you from all sources of radiation. In San Juan
County, there are many uranium ore deposits; we live at 6,000 feet altitude, etc. The dose
to the average person here is about 240 mrem per year — about half of the acceptable limit
for the general public.

All of you will be issued OSL badges; please wear them in a place where the badge will

receive direct radiation contact, either on the front of your person or the back of the hard
hat. It is not much benefit to figure the exposure of your locker or tool box. If you lose

your badge, report it as soon as possible, so a correct exposure record can be made.
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Denison Mines (USA) Corp. is doing everything possible to minimize your exposure
while at work. The mill has ventilation systems and effluent controls. Equipment has
protective features designed for radiation safety. Certain areas (such as the yellowcake
area) is secured and access is controlled. Measurements of radiation are taken throughout
the sites and data is maintained. The responsibility is yours to follow the rules and make
sure that you receive the lowest possible exposure.

We have a requirement for all personnel to be monitored before leaving the restricted
area. Think of your family in this respect. Why expose them to any hazard. It is very
easy to carry radioactive materials home in your hair, shoe soles, or clothing. So please,
make sure that you don’t take a problem home with you. Monitor before leaving the site.

Now, let’s review what we have learned so far about Radiation Protection:

a. Radiation is a natural process for atoms with more than 83
protons in the nucleus

b. There are three types of radiation: Alpha, Beta and Gamma

ravs

Alpha radiation is the most hazardous inside the body.

Gamma radiation is an added hazard around raw ore.

The less radiation dose you receive, the better.

Everyone should follow the ALARA principle.

Protect your family by monitoring before leaving work.

@e Ao

We have talked about the problem of radiation, so what are the rules. The regulations of
radiation exposure are contained in the Code of Federal Regulations, Title 10, Part 20.

External Radiation

The limit per calendar quarter is set at 1.25 rem. The rem is measure of radiation dose.
This limit of 1.25 rem per quarter adds up to 5 rem per year. If you read R313-15 or 10
CFR 20, there are other limits for the hands and skin, but since these rules are more
applicable to nuclear reactors or research labs, we will not go into them.

Internal Radiation Dose Limits

The limits of the amount of radioactive material that you can have in your body are given
in 10 CFR Part 20 Appendix B, Table 2 Column 1, for air. The limits are given in the
amounts per milliliter of air (the volume of a typical cup of coffee is about 250 ml).
These limits are known as Derived Air Concentrations (DAC). DAC for a particular
work area is the concentration of the radioactive material in the air that is allowed for a
40 hour work week. We try to keep your exposure at 25 percent of the limit, or less if
possible. Only you can really limit your internal exposure. Wear a respirator. If ina
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workplace to inside your body. Think before you put your hands near your mouth.
Cleanliness of the workplace is important

Denison Mines (USA) Corp. also has additional workplace rules for you to follow. These
are in the mill’s Standard Operating Procedures and in the Safety Handbook and in the
Radiation Protection Manual. These rules are conditions of employment. If you are
required to wear a respirator, then you must be clean shaven. You must submit urine
samples when requested.
Radiation Protection Refresher example outline:
1. What is radiation?
a. Physiological Effects
b. External Radiation

1. Human Body Tissue

c. Internal Radiation

i. Lungs
ii. Kidneys
iii. Liver

d. Chemical — Uranium
2. Mill Sources of Uranium Dust and Radiation

Ore dust

Yellowcake

Tailings

Obsolete Equipment
Alternate Feed Materials

oo o

3. Protection Policies and Procedures

Respiratory Protection Program
Radiation Sign Awareness
Radioactive Equipment Handling
General Methods of Protection
Bioassay Program

ALARA Program

o An o



White Mesa Mill Date: 02/07 Revision: DUSA 1

Book #13 Training Manual
Addendum 9
4. Monitoring Programs — Why?

a. General Area
b. Personal Monitoring

i. OSL Badges
ii. Personal Air Sampling
iii. Bioassay
c. Records
i. Availability
Reiteration of DUSA Policies

Radiation Quiz
Question and Answer Period

N
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Name

Rev 02-01-07

Date

Radiation Protection Quiz 2007

Select the correct answer from the possible choices.

1.

OSL badges are used at the Mill to monitor:

Microwave radiation exposure.
Radon radiation exposure.
Beta-Gamma radiation exposure.
Cosmic radiation exposure.

Ao o

Radiation Exposure time cards are:

a. Filled out the same every day.

b. A important part in estimating your radiation exposure to airborne
radioactivity

c. Filled out by your supervisor.

d. Filled out in pencil.

When issued a clean respirator you must:

Fill out a respirator issuance log.

Fit test with irritant smoke.

Perform a field inspection of the respirator.
All of the above.

ISR =

To minimize the ingestion of uranium, you should:

Wash hands before eating regardless of job assignment.

Wash hands before eating only if you are working with yellowcake.
Wear gloves while eating.

Wash hands before eating when visibly dirty.

SRS

Leaving the restricted area requires you to:

a. Monitor your hands and knees only.

b. Monitor your self by brushing the detector over your cloths, hands,
and soles of your feet.

¢. Monitor your self when you are being watched.

d. Monitor your self only on the way home.



10.

11.

Housekeeping is:

a. For the other shift.

b. Not a reflection of my job performance.

c. Not to be considered.

d. Essential to reducing the potential for exposure.

If your supervisor wants you to do a task that is not routine for your job,
you should:

Find out what special hazards maybe encountered.
Ask if any special permits are required.

Contact the Radiation Office afterwards.

Leave it for the next shift.

A&B

o a0 o

An area posted as “Caution Radiation Area” means:

Airborne uranium concentrations are above 25% of DAC.
You must wear a respirator.

Beta-Gamma Values are at or above 5 mrem/hr.
None of the above.

SR

The ways to reduce workers exposure to gamma radiation are:

a. Decrease time.
b. Increase distance.
c. Shielding.

d. All of the above.

Alpha radiation is the same as:

Gamma radiation.
Microwave radiation.
X-ray radiation.
None of the above.

g0 o

An area posted as “Caution Airborne Radioactivity Area” means:

Airborne uranium concentration is above 25% of DAC.
Beta-Gamma levels are at or above 2 mrem/hr.

You must wear a respirator when you work in the area.
Both A and C.

None of the above.

o0 o



12.

13.

14.

5.

16.

17.

Bioassay monitoring determines:

. Quantity of uranium absorbed through the skin.
Probable ingestion or inhalation of uranium.
Probable exposure to gamma radiation.

. Quantity of thorium absorbed through the skin.

o T

Total Effective Dose Equivalent is:

a. Calculated external exposure.

b. The sum of internal and external exposure.

c. Internal exposure effect.

d. None of the above.

ALARA stands for:

a. Acceptable Level Assimilation Resonance Allowable.
b. As Low As Reasonably Achievable.

c. Acceptable Low-level Atomistic Rheology Allowance.
d. As Long As Risk Allows.

Yellowcake is;

a. Chemically toxic.

b. Is not a producer of radiation.

c. Yellow all the time.

d. Should be eaten with ice cream.

D.A.C. stands for:

a. Daily Accumulated Concentration.
b. Daily Accumulated Contaminate.

c. Dose Actually Calculated.
d. Derived Air Concentration.

ALARA limits are:

More restrictive than N.R.C. limits.
Essentially the same as N.R.C. limits.

Less restrictive than N.R.C. limits.

Just another acronym that no one understands.

SIS



18.

19.

20.

21.

22.

23.

The Restricted Area:

a. May be visited, with permission, regardless of age.
b. Contains high level radioactive materials.

c. Is an excellent hunting preserve.

d. Consists of all operational and disposal area.
Uranium Mill Tailing:

a. May go critical.

b. Are not radioactive.

c. Makes good sandbox filler.

d. Must stay on site.

The Utah Radiation Control Division has regulatory authofity for:

a. Uranium Mills.

b. Employee health in uranium mills.

c. Environmental concerns while processing uranium.
d. All of the above.

Alternate Feed Materials may contain:

Only uranium.

Only radioactive elements.

Other potential toxic metals and radioactive elements.
Mostly junk and spoiled flesh.

/o o

A “Radioactive Materials” sign signifies that in the area:

a. There maybe a potential external exposure level greater than 2.0
mrem/hr.

b. There maybe a potential external exposure level of 5.0 mrem/hr or
greater.

c. There maybe drums in the area that contain uranium product.

d. All of the above.

Bioassay samples must be given:

Whenever you feel like it.

Before reporting to your job assignment.
After you get ready for the day.

When wearing work gloves.

SRS



24.

25.

26.

If the personnel scanner alarm goes off, what must one do:

a. Hit reset and leave it for the next employee to deal with.
b. Walk on by and just sign your name.

c. Contact the radiation department.

d. Pick up the probe and go through the motions.

When required to wear certain PPE, one must wear it:

Whenever the RSO walks by.

Whenever you think the supervisors are watching you.

Whenever you remember.

Whenever you enter a job assignment that it has been required and
until restriction have been lifted.

/RO o

Which of the following materials must be surveyed prior to leaving the
restricted area:

a. Tools.

b. Vehicles.

c. Eguipment.

d. All of the above.
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Radiation Exposure Request

Attached is a copy of a form letter that is sent out requesting previous exposure
information on employees that have previous radiation exposure history.



Denison Mines (USA) Corp.
P.O. Box 809

6425 South Hwy 191
Blanding, Utah 84511

Date:

Re:

SSN:

DOB :

To:

The above named person is employed, or is being considered for employment by Denison
Mines (USA) Corp. In accordance with provisions of the United States Nuclear
Regulatory Commission Regulations 10 CFR 19.13 (b), we request that you provide a
report of the occupational exposure to radiation while in your employ.

Sincerel v,

azavoa Tl

David Turk
Radiation Safety Officer
Denison Mines (USA) Corp.

I, Hereby authorize release, to Denison Mines (USA)
Corp., of my exposure history requested below.

TOTAL RADIATION EXPOSURE HISTORY

1. Period employed to

2. Place of employment

3. Total exposure during period of employment

Signed:

Date :

Position:
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Alpha Contamination Training

Attached is a copy of the training certification following alpha contamination monitoring
training.



Training on Proper use of Personnel Alpha Monitor

On , I received training on the proper use of the alpha monitor, and the
importance and need to conduct alpha survey of all personnel leaving the restricted area.
What constitutes a proper survey with the alpha meter was discussed, along with the
possible use of disciplinary actions for not complying with the survey policy. Ihave
received the above training and understand the importance of conducting a proper
personal alpha survey and the possible disciplinary actions that can be taken for non
compliance with this license requirement.

Training Conducted by:

Training Received by:
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Prenatal Radiation Exposure Review




Subject: Radiation Exposure to Pregnant Women Employees

On this date, I was advised by my employer, Denison Mines (USA) Corp. of the White
Mesa Mill, Utah, of the possible risks associated with prenatal radiation exposure and of
the precautions that I should I become pregnant and continue to work. I was also advised
of the alternatives that I might consider in this regard.

I discussed this subject with my employer and understand the possible risks to children of
women who are exposed to radiation during pregnancy and the alternatives that I might
consider as explained by my employer as contained in the appendix to Regulatory Guide
8.13 from the United States Nuclear Regulatory Commission, a copy of which was given
to me for reference.

Employee Date
Employer Representative Date
Hire Date:

SSN:

Employee Number:



U.S. NUCLEAR REGULATORY COMMISSION

Revision 3
June 1999

OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 8.13
(Draft was issued as DG-8014)

INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE

A. INTRODUCTION

The Code of Federal Regulations in 10 CFR Part
19, “Notices, Instructions and Reports to Workers: In-
spection and Investigations,” in Section 19.12, “In-
structions to Workers,” requires instruction in “the
health protection problems associated with exposure to
radiation and/or radioactive material, in precautions or
procedures to minimize exposure, and in the purposes
and functions of protective devices employed.” The in-
structions must be “commensurate with potential ra-
diological health protection problems present in the
work place.”

The Nuclear Regulatory Commission’s (NRC’s)
regulations on radiation protection are specified in 10
CFR Part 20, “Standards for Protection Against Radi-
ation”; and 10 CFR 20.1208, “Dose to an Embryo/
Fetus,” requires licensees to “ensure that the dose to an
embryof/fetus during the entire pregnancy, due to occu-
pational exposure of a declared pregnant woman, does
not exceed 0.5 rem (5 mSv).” Section 20.1208 also re-
quires licensees to “make efforts to avoid substantial
variation above a uniform monthly exposure rate to a
declared pregnant woman.” A declared pregnant
woman is defined in 10 CFR 20.1003 as a woman who
has voluntarily informed her employer, in writing, of
her pregnancy and the estimated date of conception.

This regulatory guide is intended to provide infor-
mation to pregnant women, and other personnel, to help
them make decisions regarding radiation exposure dur-
ing pregnancy. This Regulatory Guide 8.13 supple-
ments Regulatory Guide 8.29, “Instruction Concerning
Risks from Occupational Radjation Exposure” (Ref.
1), which contains a broad discussion of the risks from
exposure to ionizing radiation.

Other sections of the NRC’s regulations also speci-
fy requirements for monitoring external and internal
occupational dose to a declared pregnant woman. In 10
CFR 20.1502, “Conditions Requiring Individual Mon-
itoring of External aud Internal Occupational Dose,” li-
censees are required to monitor the occupational dose
to a declared pregnant woman, using an individual
monitoring device, if it is likely that the declared preg-
nant woman will receive, from external sources, a deep
dose equivalent in excess of 0.1 rem (1 mSv). Accord-
ing to Paragraph (e) of 10 CFR 20.2106, “Records of
Individual Monitoring Results,” the licensee must
maintain records of dose to an embryo/fetus if monitor-
ing was required, and the records of dose to the embryo/
fetus must be kept with the records of dose to the de-
clared pregnant woman. The declaration of pregnancy
must be kept on file, but may be maintained separately
from the dose records. The licensee must retain the re-
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quired form or record until the Commission terminates
each pertinent license requiring the record.

The information collections in this regulatory
guide are covered by the requirements of 10 CFR Parts
19 or 20, which were approved by the Office of Man-
agement and Budget, approval numbers 3150-0044 and
3150-0014, respectively. The NRC may not conduct or
sponsor, and a person is not required to respond to, a
collection of information unless jt displays a currently
valid OMB conirol number.

B. DISCUSSION

As discussed in Regulatory Guide 8.29 (Ref. 1),
exposure fo any level of radiation is assumed to carry
with it a certain amount of risk. In the absence of scien-
tific certainty regarding the relationship between low
dose exposure and health effects, and as a conservative
assumption for radiation protection purposes, the
scientific community generally assumes that any expo-
sure to ionizing radiation may cause undesirable bio-
logical effects and that the likelihood of these effects in-
creases as the dose increases. At the occupational dose
limit for the whole body of 5 rem (50 mSv) per year, the
risk is believed to be very low.

The magnitude of risk of childhood cancer follow-
ing in utero exposure is uncertain in that both negative
and positive studies have been reported. The data from
these studies “are consistent with a lifetime cancer risk
resulting from exposure during gestation which is two
to three times that for the adult” (NCRP Report No.
116, Ref. 2). The NRC has reviewed the available
scientific literature and has concluded that the 0.5 rem
(5 mSv) limit specified in 10 CFR 20.1208 provides an
adequate margin of protection for the embryo/fetus.
This dose limit reflects the desire to limit the total life-
time risk of leukemia and other cancers associated with
radiation exposure during pregnancy.

In order for a pregnant worker to take advantage of
the lower exposure limit and dose monitoring provi-
sions specified in 10 CFR Part 20, the woman must de-
clare her pregnancy in writing to the licensee. A form
letter for declaring pregnancy is provided in this guide
or the licensee may use its own form letter for declaring
pregnancy. A separate written declaration should be
submitted for each pregnancy.

C. REGULATORY POSITION

1. Who Should Receive Instruction

Female workers who require training under 10
CFR 19.12 should be provided with the information
contained in this guide. In addition to the information

contained in Regulatory Guide 8.29 (Ref. 1), this infor-
mation may be included as part of the training required
under 10 CFR 19.12.

2. Providing Instruction

The occupational worker may be given a copy of
this guide with its Appendix, an explanation of the con-
tents of the guide, and an opportunity to ask questions
and request additional information. The information in
this guide and Appendix should also be provided to any
worker or supervisor who may be affected by a declara-
tion of pregnancy or who may have to take some action
in response to such a declaration.

Classroom instruction may supplement the written
information. If the licensee provides classroom instruc-
tion, the instructor should have some knowledge of the
biological effects of radiation to be able to answer ques-
tions that may go beyond the information provided in
this guide. Videotaped presentations may be used for
classroom instruction. Regardless of whether the li-
censee provides classroom training, the licensee should
give workers the opportunity to ask questions about in-
formation contained in this Regulatory Guide 8.13. The
licensee may take credit for instruction that the worker
has received within the past year at other licensed facili-
ties or in other courses or training.

3. Licensee’s Policy on Declared Pregnant Women

The instruction provided should describe the li-
censee’s specific policy on declared pregnant women,
including how those policies may affect a woman’s
work situation. In particular, the instruction should in-
clude a description of the licensee’s policies, if any, that
may affect the declared pregnant woman’s work situa-
tion after she has filed a written declaration of pregnan-
¢y consistent with 10 CFR 26.1208.

The instruction should also identify who to contact
for additional information as well as identify who
should receive the written declaration of pregnancy.
The recipient of the woman’s declaration may be identi-
fied by name (e.g., John Smith), position (¢.g., immedi-
ate supervisor, the radiation safety officer), or depart-
ment (e.g., the personnel department).

4. Duration of Lower Dose Limits for the Embryo/
Fetus

The lower dose limit for the embryo/fetus should
remain in effect until the woman withdraws the
declaration in writing or the woman is no longer preg-
nant. If a declaration of pregnancy is withdrawn, the
dose limit for the embryo/fetus would apply only to the
time from the estimated date of conception until the
time the declaration is withdrawn. If the declaration is
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not withdrawn, the written declaration may be consid-
ered expired one year after submission.

5. Substantial Variations Above a Uniform Month-
ly Dose Rate

According to 10 CFR 20.1208(b), “The licensee
shall make efforts to avoid substantial variation above a
uniform monthly exposure rate to a declared pregnant
woman so as to satisfy the limit in paragraph (a) of this
section,” that is, 0.5 rem (5 mSv) to the embryo/fetus.
The National Council on Radiation Profection and
Measurements (NCRP) recommends a monthly equiv-
alent dose limit of 0.05 rem (0.5 mSv) to the embryo/
fetus once the pregnancy is known (Ref. 2). In view of
the NCRP recommendation, any monthly dose of less
than 0.1 rem (1 mSv) may be considered as not a sub-
stantial variation above a uniform monthly dose rate
and as such will not require licensee justification. How-
ever, 2 monthly dose greater than 0.1 rem (1 mSv)
should be justified by the licensee.

D. IMPLEMENTATION

The purpose of this section is to provide informa-
tion to licensees and applicants regarding the NRC
staff’s plans for using this regulatory guide.

Unless a licensee or an applicant proposes an ac-
ceptable alternative method for complying with the
specified portions of the NRC’s regulations, the meth-
ods described in this guide will be used by the NRC
staff in the evaluation of instructions to workers on the
radiation exposure of pregnant women.

REFERENCES

1. USNRC, “Instruction Concéming Risks from Oc-
cupational Radiation Exposure,” Regulatory
Guide 8.29, Revision 1, February 1996.

2. National Council on Radiation Protection and
Measurements, Limitation of Exposure to Ioniz-
ing Radiation, NCRP Report No. 116, Bethesda,
MD, 1993.
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APPENDIX

QUESTIONS AND ANSWERS CONCERNING PRENATAL RADIATION EXPOSURE

1. Why am I receiving this information?

The NRC’sregulations (in 10 CFR 19.12, “Instruc-
tions to Workers™) require that licensees instruct indi-
viduals working with licensed radioactive materials in
radiation protection as appropriate for the situation.
The instruction below describes information that occu-
pational workers and their supervisors should know
about the radiation exposure of the embryo/fetus of
pregnant women.

The regulations allow a pregnant woman o decide
whether she wants to formally declare her pregnancy to
take advantage of lower dose limits for the embryo/
fetus. This instruction provides information to help
women make an informed decision whether to declare a
pregnancy.

2. If I become pregnant, am I required to declare
my pregnancy?

No. The choice whether to declare your pregnancy
is completely voluntary. If you choose to declare your
pregnancy, you must do so in writing and a Jower radi-
ation dose limit will apply to your embryo/fetus. If you
choose not to declare your pregnancy, you and your
embryo/fetus will continue to be subject to the same
radiation dose limits that apply to other occupational
workers.

3. If I declare my pregnancy in writing, what
happens?

If you choose to declare your pregpancy in writing,
the licensee must take measures to limit the dose to
your embryo/fetus to 0.5 rem (5 millisievert) during the
entire pregnancy. This is one-tenth of the dose that an
occupational worker may receive in a year. If you have
already received a dose exceeding 0.5 rem (5 mSv) in
the period between conception and the declaration of
your pregnancy, an additional dose of 0.05 rem (0.5
mSv) is allowed during the remainder of the pregnancy.
In addition, 10 CFR 20.1208, “Dose to an Embryo/
Fetus,” requires licensees to make efforts to avoid sub-
stantial variation above a uniform monthly dose rate so
that all the 0.5 rem (5 mSv) allowed dose does not occur
in a short period during the pregnancy.

This may mean that, if you declare your pregnancy,
the licensee may not permit you to do some of your nor-
mal job functions if those functions would have al-
lowed you to receive more than 0.5 rem, and you may

not be able to have some emergency response
responsibilities.

4. Why do the regulations have a lower dose limit
for the embryo/fetus of a declared pregnant
woman than for a pregnant worker who has not
declared?

A lower dose limit for the embryo/fetus of a de-
clared pregnant woman is based on a consideration of
greater sensitivity to radiation of the embryo/fetus and
the involuntary nature of the exposure. Several scientif-
ic advisory groups have recommended (References 1
and 2) that the dose to the embryo/fetus be limited to a
fraction of the occupational dose limit.

5. What are the potentially harmful effects of radi-
ation exposture to my embryo/fetus?

The occurrence and -severity of health effects
caused by ionizing radiation are dependent upon the
type and total dose of radiation received, as well as the
time period over which the exposure was received. See
Regulatory Guide 8.29, “Instruction Concemning Risks
from Occupational Exposure” (Ref. 3), for more infor-
mation. The main concern is embryo/fetal susceptibil-
ity to the harmful effects of radiation such as cancer.

6. Are there any risks of genetic defects?

Although radiation injury has been induced experi-
mentally in rodents and insects, and in the experiments
was transmitted and became manifest as hereditary dis-
orders in their offspring, radiation has not been identij~
fied as a cause of such effect in humans. Therefore, the
risk of genetic effects attributable to radiation exposure
is speculative. For example, no genetic effects have
been documented in any of the Japanese atomic bomb
survivors, their children, or their grandchildren.

7. Whatif] decide that I do not want any radiation
exposure at all during my pregnancy?

You may ask your employer for a job that does not
involve any exposure at all to occupational radiation
dose, but your employer is not obligated to provide you
with a job involving no radiation exposure. Even if yon
receive no occupational exposure at all, your embryo/
fetus will receive some radiation dose (on average 75
mrem (0.75 mSv)) during your pregnancy from natural
background radiation.

The NRC has reviewed the available scientific lit-
erature and concluded that the 0.5 rem (5 mSv) limit
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provides an adequate margin of protection for the
embryo/fetus. This dose limit reflects the desire to lim-
it the total lifetime risk of leukemia and other cancers.
If this dose limit is exceeded, the total lifetime risk of
cancer to the embryo/fetus may increase incrementally.
However, the decision on what level of risk to accept is
yours. More detailed information on potential risk to
the embryo/fetus from radiation exposure can be found
in References 2-10.

8. What effect will formally declaring my pregnan-
cy have on my job status?

Only the licensee can tell you what effect a written
declaration of pregnancy will have on your job status.
As part of your radiation safety training, the licensee
should tell you the company’s policies with respect to
the job status of declared pregnant women. In addition,
before you declare your pregnancy, you may want to
talk to your supervisor or your radiation safety officer
and ask what a declaration of pregnancy would mean
specifically for you and your job status.

In many cases yvou can continne in your present job
with no change and still meet the dose limit for the
embryo/fetus. For example, most commercial power
reactor workers (approximately 93%) receive, in 12
months, occupational radiation doses that are less than
0.5 rem (5 mSv) (Ref. 11). The licensee may also con-
sider the likelihdod of increased radiation exposures
from accidents and abnormal events before making a
decision to allow you to contipue in your present job.

If your current work might cause the dose to your
embryo/fetus to exceed 0.5 rem (5 mSv), the licensee
has various options. It is possible that the licensee can
and will make a reasonable accommodation that will al-
low you to continue performing your current job, for
example, by having another qualified employee do a
small part of the job that accounts for some of your radi-
ation exposure.

9. What information must I provide in my written
declaration of pregnancy?

You should provide, in writing, your name, a decla-
ration that you are pregnant, the estimated date of
conception (only the month and year need be given),
and the date that you give the letter to the licensee. A
form letter that you can use is included at the end of
these questions and answers. You may use that letter,
use a form letter the licensee has provided to you, or
write your own letter.

10. To declare my pregnancy, do I have to have doc-
umented medical proof that I am pregnant?

NRC regulations do not require that you provide
medical proof of your pregnancy. However, NRC regu-
Iations do not preclude the licensee from requesting
medical documentation of your pregnancy, especially
if a change in your duties is necessary in order to com-
ply with the 0.5 rem (5 mSv) dose limit.

11. Can I tell the licensee orally rather than in writ-
ing that I am pregnant?

No. The regulations require that the declaration
must be in writing.

12. IfX have not declared my pregnancy in writing,
but the licensee suspects that I am pregnant, do
the lower dose limits apply?

No. The lower dose limits for pregnant women ap-
ply only if you have declared your pregnancy in writ-
ing. The United States Supreme Court has ruled (in
United Automobile Workers International Union v.
Johnson Controls, Inc., 1991) that “Decisions about the
welfare of future children must be left to the parents
who conceive, bear, support, and raise them rather than
to the employers who hire those parents” (Reference 7).
The Supreme Court also ruled that your employer may
not restrict you from a specific job “because of concerns
about the next generation.” Thus, the lower limits ap-
ply only if you choose to declare your pregnancy in
writing,

13, IfT am planning to become pregnant but am not
yet pregnant and I inform the licensee of that in
writing, do the lower dose limits apply?

No. The requirement for lower limits applies only
if you declare in writing that you are already pregnant.

14. What if I have a miscarriage or find out that I
am not pregnant?

If you have declared your pregnancy in writing,
you should promptly inform the licensee in writing that
you are no longer pregnant. However, if you have not
formally declared your pregnancy in writing, you need
not inform the licensee of your nonpregnant status.

15. How long is the lower dose limit in effect?

The dose to the embryo/fetus must be limited until
you withdraw your declaration in writing or you inform
the licensee in writing that you are no longer pregnant.
If the declaration is not withdrawn, the written decla-
ration may be considered expired one year after
submission.
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16. IfI have declared my pregnancy in writing, can
I revoke my declaration of pregnancy even if I
am still pregnant? ’

Yes, you may. The choice is entirely yours. If you
revoke your declaration of pregnancy, the lower dose
limit for the embryo/fetus no longer applies.

17. What if I work under contract at a licensed
facility?

The regulations state that you should formally de-
clare your pregnancy to the licensee in writing. The Ii-
censee has the responsibility to limit the dose to the
embryo/fetus.

18. Where can I get additional information?

The references to this Appendix contain helpful in-
formation, especially Reference 3, NRC’s Regulatory
Guide 8.29, “Instruction Concerning Risks from Occu-
pational Radiation Exposure,” for general information

on radiation risks. The licensee should be able to give
this document to you.

For information on legal aspects, see Reference 7,
“The Rock and the Hard Place: Employer Liability to
Fertile or Pregnant Employees and Their Unborn Chil-
dren—What Can the Employer Do?” which is an article
in the journal Radiation Protection Management.

You may telephone the NRC Headquarters at (301)
415-7000. Legal questions should be directed to the
Office of the General Counsel, and technical questions
should be directed to the Division of Industrial and
Medical Nuclear Safety.

You may also telephone the NRC Regional Offices
at the following numbers: Region 1, (610) 337-5000;
RegionII, (404) 562-4400; Region III, (630) 829-9500;
and Region IV, (817) 860-8100. Legal questions should
be directed to the Regional Counsel, and technical
questions should be directed to the Division of Nuclear
Materials Safety.
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FORM LETTER FOR DECLARING PREGNANCY

This form letteris prdvided for your convenience. To make your written declaration of pregnancy, you may
fill in the blanks in this form letter, you may use a form Ietter the licensee has provided to you, or you may write
your own letter.

DECLARATION OF PREGNANCY
To:
In accordance with the NRC’s regulations at 10 CFR 20.1208, “Dose to an Embryo/Fetus,” I am declaring
that I am pregnant. I believe I became pregnant in (only the month and year need be
provided).

I understand the radiation dose to my embryo/fetus during my entire pregnancy will not be allowed to ex-
ceed 0.5 rem (5 millisievert) (unless that dose has already been exceeded between the time of conception and
submitting this letter). Ialso understand that meeting the lower dose limit may require a change in job or job
responsibilities during my pregnancy.

(Your name printed)

(Date)
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REGULATORY ANALYSIS

A separate regulatory analysis was not prepared for this reguiatory
guide. A regulatory analysis prepared for 10 CFR Part 20, “Standards for
Protection Against Radiation” (56 FR 23360), provides the regulatory ba-
sis for this guide and examines the costs and benefits of the rule as imple-
mented by the guide. A copy of the “Regulatory Analysis for the Revision
of 10 CFR Part 20” (PNL-6712, November 1988) is available for inspec-
tion and copying for a fee at the NRC Public Document Room, 2120 L
Street NW, Washington, DC, as an enclosure to Part 20 (56 FR 23360).
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White Mesa Mill

Date: 02/07 Revision: DUSA 1|

Book #13 Training Manual

Addendum 10

Each employee who may wear a respirator will be required to receive training for the
proper use of the device. The following outline will be followed during the training
process. DUSA’s policies and procedures governing the use of respirators at the White

Respiratory Protection Training Program

Mesa Mill are contained in the Respirator Protection Manual.

A. Need for respiratory protection equipment:

1. Mechanics of breathing
2. Types of respiratory particles

1. Dust
11. Fumes
111. Mists

3. Read company standard operating procedures

B. Respiratory hazards

Nk W~

Uranium airborme and effect
Radon daughters and effect
Chloride and effect

Ammonia and effect

Airborne vanadium dust and effect
Acid gases and effect

Other effects

C. Engineering controls

1.
2.
3.

Demister and failure of
Ventilation fans and failure of

Ventilating systems for the yellowcake packaging rooms

D. Respirator selection

1.

Types of respirators, their function, limitations

i. Full-face with combo cartridges
ii. PAPR’s
iii. SCBA’s

iv. NIOSH and MSHA approved respirators only
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2. Identification of hazards

1. O, content
1. Routine hazards
iii. Non-routine hazards

E. Instructions for inspection, donning, fitting and wearing of the respirator

1. Field inspection

i. Valves

ii. Body of mask
1ii. Straps
iv. Lens

v. Air Lines

2. Wearing Instructions and training
i. Donning, wearing and removing the respirator

ii. Adjusting the respirator so that its respiratory-inlet covering is
properly fitted on the wearer and so that the respirator causes a
minimum of discomfort to the wearer

iii. Allowing the respirator wearer to wear the respirator in a safe
atmosphere for an adequate period of time to ensure that the
wearer is familiar with the operational characteristics of the
respirator

3. Respirator sealing problems

i. A person who has hair (stubble, mustache, sideburns, beard, low
hairline, bangs) which passes between the face and the sealing
surface of the facepiece of the respirator shall not be permitted to
wear such a respirator

ii. A person who has hair (mustache, beard) which interferes with
the function of a respirator valve(s) shall not be permitted to
wear such a respirator.

iii. A spectacle which has temple bars or straps which passes
between the sealing surface of a respirator full facepiece and the
wearer’s face shall not be used

iv. A head covering which passes between the sealing surface of a
respirator facepiece and the wearer’s face shall not be used.

v. The wearing of a spectacle, or goggle, a face shield, a welding
helmet, or other eye and face protective device which interferes
with the seal of a respirator to the wearer shall not be allowed.
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vi. If scars, hollow temples, excessively protruding cheekbones,
deep creases in facial skin, the absence of teeth or dentures, or
unusual facial configurations prevent a seal of a respirator
facepiece to a wearer’s face, the person shall not be permitted to
wear the respirator.

vii. If missing teeth or dentures prevent a seal of a respirator
mouthpiece in a person’s mouth, the person shall not be allowed
to war a respirator equipped with a mouthpiece.

viii. If a person has a nose of a shape or size which prevents the
closing of the nose by the nose clamp of a mouthpiece/nose-
clamp type of respirator, the person shall not be permitted to
wear this type of respirator.

F. Maintenance, storage and respirator exchange procedures

1. Cleaning, sanitizing, and maintenance techniques for all types
of respirators.
2. The frequency of respirator exchange (clean exchanged for

nead)
useq)

1. Heavy Use
ii. Occasional use.

3. The steps that are to be taken to exchange respirators.
4. When, how, and why emergency respirators are used.

G. Leaving a hazardous area

1. A respirator wearer shall be permitted to leave the hazardous
area for any respirator-related cause. Reasons which may
cause a respirator wearer to leave a hazardous area include, but
are not limited to, the following:

i. Failure of the respirator to provide adequate

protection

ii. Malfunction of the respirator

iii. Detection of leakage of air contaminant into the
respirator

iv. Severe discomfort in wearing the respirator

v. Increase resistance to breathing

vi. Illness of the wearer, including: sensation of
dizziness, nausea, weakness, fatigue, breathing
difficulty, coughing, sneezing, vomiting, fever,
or chills
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vii. Claustrophobia, anxiety or other psychological

factors that may affect the wearer
viit. Emergency respirator use

1. SCBA - self-contained breathing
apparatus
2. Emergency respirator issuance

ix. Regulations for respirator use

1. 10 CFR part 20:103
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WHITE MESA MILL
SECURITY PROGRAM
The following security procedures are followed at the White Mesa Mill:
1.1 Visitation

Visitors to the Mill are required to register at the administration office prior to entry into the restricted
area. All personnel will be accompanied by designated Mill employees during the site visit. Access
to areas requiring respiratory protection will only be permitted after visitors receive documented site
respiratory protection training in accordance with MSHA and NRC guidance and have demonstrated
that they have received the requisite medical examination and approvals.

1.2 Contractors

Contractors employed at the facility are to receive documented site safety and radiation protection
training, as outlined under the Mills Training Program prior to working within the restricted area of
the Mill. Training is the responsibility of the Radiation Safety Officer and the Safety Coordinator.

1.3 Yellow Cake Product Storage

Yellowcake product is stored within a locked fenced enclosure. Access to the enclosure is restricted
by limiting key access only to Mill management personnel. Employees working within the enclosure
require the authorization of such personnel prior to access. These crews will also be monitored
through the use of a closed circuit video surveillance system.

14 Reagent and Ore Carriers

Truck drivers hauling reagent and ore into the restricted area of the facility are to receive documented
site safety and radiation protection training prior to access to the site. Access is limited by
controlling and documenting gate access. Safety and radiation protection training consists of
appropriate training for the activity involved.

1.5 Site Access

The restricted area is enclosed by a combination of barbed wire and chain line security fences. All
access gates are padlocked. Caution-Radioactive Material signs are posted along the perimeter
restricted area fence, and Authorized Access Only signs are posted at all access gates. Signs are

posted at intervals allowing for direct visibility of signs for any access point to the fenceline.

Personnel will be present on-site, 24 hours per day, whether or not the mill is operating.
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RESPIRATORY PROTECTION PROGRAM
Table of Contents

1.0 APPLICABILITY
1.1 Respiratory Protection Policy
1.2 Responsibilities
1.2.1 Mill Manager
1.2.2 Radiation Safety Officer
1.3  Policy Regarding Facial Hair
1.4  Physiological or Psychological Limitations to Respirator Use

2.0  PROCEDURES FOR RESPIRATOR USE

2.1  Supervision of the Program, Including Program Audits

2.2 Training and Minimum Qualifications of Respiratory Program Supervisors
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3.0 PROCEDURES FOR MEDICAL EVALUATIONS AND AUDITS
3.1 Performing and documenting the Required Medical Evaluation
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4.3  Emergency Respirator Use
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RESPIRATORY PROTECTION PROGRAM

1.0 APPLICABILITY

The Respiratory Protection Program coordinates the

1. Air sampling sufficient to identify the potential hazard, select the proper
equipment, and estimate exposures;

2. Surveys and bioassays, as appropriate, to evaluate actual intakes;

3. Testing of respirators for operability prior to each use;

4. Written procedures regarding selection, fitting, issuance, maintenance, and

testing of respirators, including testing for operability immediately prior to
each use; supervision and training of personnel; monitoring, including air
sampling and bioassays; and record keeping; and

5. Determination by a physician prior to the initial fitting of respirators, and
either every 12 months thereafter or at a greater frequency determined by a
physician, that the individual user is medically fit to use the respiratory
protection equipment (over the age of 45) or every five years for
individuals under 45 years of age.

1.1  Respiratory Protection Policy
The Respiratory Protection Program is established for this facility as a policy of Denison
Mines (USA) Corp. (DUSA) to protect its employees from occupational exposure to

harmful concentrations of radioactive and/or toxic materials in the air.

The following is DUSA’s policy with respect to respiratory protection:

1. Process or other engineering controls will be used whenever feasible to
reduce the need for use of respirators.
2. For work in areas in which respirators must be routinely used to reduce

exposures, SOP’s will detail use of respiratory protection. Non-routine
use of respirators will be performed under Safe Work Permits. Self
Contained Breathing Apparatus (“SCBA”) respirators will only be used
for evacuation and emergency response situations.

3. Due to the added physical stress of working while using a respirator, work
periods will be alternated with rest periods.
4. Respirators will not be issued to employees unless they are to be used.

1.2 Responsibilities

As noted in NRC Regulatory Guide 8.15, “it is widely recognized among safety
professionals that the use of respiratory protection devices in the workplace can impose
physiological and psychological stresses on workers, obstruct their vision, hinder their
movements, and make effective communications difficult. These factors increase the risk
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of physical injury to respirator wearers that, in many cases, far exceeds any potential risk
associated with the inhalation of a small quantity of airborne radioactive material.”
Therefore, the NRC recommends that process or engineering controls be used to the
extent practical to control the concentration of radioactive material in air, and that the use
of respiratory protection devices be contemplated only after other measures to limit
intake have been considered.

In general, the Mill Manager is responsible for providing the equipment and resources
necessary for the successful implementation of the Respiratory Protection Program and
for facilitating the application of engineering controls to reduce the need for the use of
respiratory protection devices. The Radiation Safety Officer (“RSO”) has primary
responsibility for implementation and oversight of all aspects of the respiratory protection
program. The Mill Manager and the RSO will coordinate efforts to use, to the extent
practical, procedures and engineering controls based on sound protection principles to
achieve ALARA.

1.2.1 Mill Manager

The Mill Manager is responsible for ensuring that a respiratory protection program,
meeting or exceeding that specified by regulation, is established and maintained for the
employees under his or her jurisdiction.

1.2.2 Radiation Safety Officer

The (RSO) is responsible for the implementation and direct control of the respiratory
protection program. The RSO is charged with the following responsibilities:

1. Supervision of respirator selection procedures.

2. Establishment of training sessions about respiratory equipment for
employees.

3. Establishment of a continuing program of cleaning and inspecting the
equipment.

4. Designation of proper storage areas for respiratory equipment.

5. Establishment of issuance and accounting procedures for uses of

respiratory equipment.

6. Establishment of medical screening programs and procedures for
employees assigned to wear respiratory equipment.

7. Establishment of a periodic inspection schedule of those work
places/conditions requiring respiratory equipment to determine exposure
and/or changing situations.
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8. A continuing evaluation of the above aspects to assure their continued
functions and effectiveness.

1.2.3 Employees

Respirators are provided to employees for their personal protection and the proper use of
respirators in areas in which such protection is required is a condition of their
employment. Violating the established rules for respirator use may result in disciplinary
action up to and including dismissal.

1.3 Policy Regarding Facial Hair

The proper fitting of a respiratory device is necessary to ensure that it will function
adequately. Facial hair (beards, mustaches, and long sideburns) will not allow an airtight
seal to be formed between the face and mask, as contaminated air will enter into the
wearer’s breathing zone if the proper seal is not achieved. Leakage of air into the mask
will nullify the purpose of the respiratory device.

The policy of DUSA concerning facial hair is:

As a condition of employment, those employees who may at any time be
required to wear a respirator as part of their employment, will not have
any facial hair that will restrict the proper fitting of a respiratory device.

1.4  Physiological or Psychological Limitations to Respirator Use

This section describes physiological and psychological (including emotional) factors,
which may limit an individual’s ability to wear or work in a respirator. Any questions or
problems concerning respirators or their use, such as the types described in this section,
should be addressed to the RSO.

1.41 Physiological Limitations

As described below in Section 3.1, medical qualification will be required of each
employee that might be using a respirator in their normal work duties. This is necessary
to evaluate the individual’s limitations to wearing respirator devices. A licensed
physician to determine that the individual user is medically fit to use the respiratory
protection equipment will perform the medical evaluation. The physician will report on
any physiological factors that may limit an individual’s ability to wear a respirator.

1.4.2 Psychological Limitations

Mental factors must also be taken into consideration when employees are required to
wear respirators. Some individuals become claustrophobic when wearing a respirator.
These individuals should not be required to wear respirators if the condition is severe
enough to cause panic.
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1.4.3 Other Factors

Other factors, which may cause problems in respirator sealing, must be considered when
performing fit testing. These may include such factors as facial structure, scars, skin
creases, or dentures.

2.0 PROCEDURES FOR RESPIRATOR USE
2.1  Supervision of the Program, Including Program Audits

The Respiratory Protection Program is administered by the RSO. Quarterly ALARA
Reports from the RSO are sent to members of the ALARA Committee. The effectiveness
of the Respiratory Protection Program is reviewed and exposure data evaluated during
annual ALARA audits.

2.2  Training and Minimum Qualifications of Supervisors

A supervisor, that is, a person who has the responsibility of overseeing the work activities
of one or more persons who must wear respirators, shall be given adequate training to
ensure the proper use of respirators. Supervisor training shall include but shall not
necessarily be limited to the following subjects:

1. Basic respiratory protection practices.

Nature and extent of respiratory hazards to which persons under his/her
supervision may be exposed.

Principles and criteria of selecting respirators.

Training of respirator wearers.

Issuance of respirators.

Inspection of respirators.

Use of respirators, including monitoring their use.

Maintenance and storage of respirators.

Regulations concerning respirator use.

N

WAk W

2.3 Training of Respirator Users

Each employee who may wear a respirator will be required to receive training for the
proper use of the device. The following outline will be followed during the training
process.

A. Need for Respiratory Protection Equipment

B. Mechanics of Breathing
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Types of Respiratory Particles

1. Dust
2. Fumes
3. Mists

DUSA'’s Respiratory Company Respiratory Protection Policy Statement
Respiratory Hazards

Airborne uranium and effect
Radon daughters and effect
Chlorine and effect

Ammonia and effect
Airborne vanadium and effect
Acid gases and effect

Other effects

Engineering Controls

1. De-mister
2. Ventilation
3, Ventilating systems for the yellowcake dryer and packaging rooms

Respirator Selection
1. Type of respirators, their function, limitations

a) Full-face with combination cartridges

b) Powered Air Purifying Respirators (PAPR) with
radiological dust cartridges

) Self-contained breathing apparatus

d) NIOSH and MSHA approved respirators only

Identification of Hazards

1. O, content
2. Routine hazards
3. Non-routine hazards

Instructions on Field Inspection of the Respirator

1. Valves

2. Body of mask
3. Straps

4. Lens

5. Air hoses
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J. Fitting, Donning and Wearing Instructions and Training

Wearing instructions and training (including practice demonstrations)
shall be gtven to each respirator wearer and shall cover the following

items.

a)
b)

)

Donning (including seal check), wearing, and removing the
respirator.

Adjusting the respirator so that its respiratory-inlet
covering is properly fitted on the wearer and so that the
respirator causes minimum of discomfort to the wearer.
Allow the respirator wearer to wear the respirator in a safe
atmosphere for an adequate period of time to ensure that
the wearer is familiar with the operational characteristics of
the respirator.

K. Respirator Sealing Problems

Respirators shall not be worn when conditions prevent a seal of the
respirator to the wearer’s face. For example:

a)

b)

g

h)

A person who has hair (beard stubble, mustache, sideburns,
beard, low hairlines, or bangs) that passes between the face
and the sealing surface of the face piece of the respirator
shall not be permitted to wear such a respirator.

A person who has facial hair (mustache or beard) which
interferes with the function of a respirator valve(s) shall not
be permitted to wear such a respirator.

Glasses, which have temple bars, or straps, which passes
between the sealing surface of a respirator’s full-face piece
and the wearer’s face, shall not be used.

A head covering which passes between the sealing surface
or a respirator face piece and the wearer’s face shall not be
used.

The wearing of glasses or goggles, a face shield, a welding
helmet, or other eye and face protective device, which
interferes with the seal of a respirator to the wearer, shall
not be allowed.

If scars, hollow temples, excessively protruding
cheekbones, deep creases in facial skin, the absence of
teeth or dentures, or unusual facial configurations prevent
the seal of a respirator face piece to a wearer’s face, the
person shall not be permitted to wear the respirator.

If missing teeth or dentures prevent the seal of a respirator
mouthpiece in a person’s mouth, the person shall not be
allowed to wear a respirator equipped with a mouthpiece.
If a person has a nose of a shape or size that prevents the
closing of the nose by the nose clamp of a mouthpiece/nose
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clamp type of respirator, the person shall not be permitted
to wear this type of respirator.

L. Maintenance, Storage, and Respirator Exchange Procedures
1. Cleaning, sanitizing, and maintenance techniques for all types of
respirators.
2. The frequency of respirator exchange (clean exchanged for used).

a) Heavy use
b) Occasional use

3. The steps that are to be taken to exchange respirators.
4, When, how, and why SCBA are used.
M. Leaving a Hazardous Area
1. A respirator wearer shall be permitted to leave the hazardous area
for any respirator-related cause. Reasons which may cause a

respirator wearer to leave a hazardous area included but are not
limited to the following:

a) Failure of the respirator to provide adequate protection.

b) Malfunction of the respirator.

) Detection of leakage of air contaminant into the respirator.
d) Increase resistance to breathing.

e) Severe discomfort in wearing the respirator.

f) Iliness of the wearer including sensation of dizziness,

nausea, weakness, fatigue, breathing difficulty, coughing,
sneezing, vomiting, fever, or chills.
g) Claustrophobia, anxiety, or other psychological factors that
may affect the wearer.
N. Emergency respirator use:

1. SCBA (self-contained breathing apparatus)
2. Emergency respirator issuance

0. Regulations for respirator use:
1. 10 CFR Part 20 Subpart H
2.4  Fit Testing

Frequency — annually for every employee who is required to wear a respiratory protective
device.
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Equipment needed — MSA ventilation smoke tube, Part No. 5645 or equivalent, aspirator
bulb. Steps for annual fit testing are:

1. Respirators equipped with high-efficiency filters will be used for this test
(red/green filters).
2. Both ends are broken on an MSA ventilation smoke tube. One end is

inserted into the tube connected to the positive pressure of a two-way
aspirator bulb and the other end covered by a ¥2 inch length of tygon,
surgical or rubber tubing. The test aerosol is generated by squeezing the
aspirator bulb.

3. The test subject will don the respirator and a visual inspection of the
facepiece to face seal made by the tester. An obvious leak in the facepiece
to face seal shall be reason to abort the test and record the mask as
unsatisfactory. Expression of discomfort created by the mask shall also be
reason to abort the test.

4. The smoke will be generated in all areas surrounding the mask. The smoke
is not harmful however it is sufficiently irritating that if there is a leak in
the seal of the mask, it will be discovered immediately.

5. Any indication of detection of the smoke by the test subject during fitting
indicates a failure of that respirator. If leakage is detected the facepiece to
face seal shall be visually inspected for obvious leakage. If any doubt
about the condition of the respirator or the filter exists, another like
respirator shall be tested to assure the leakage was due to the facepiece to
face seal.

2.5  Selecting Respirators

Respirator selection will be determined by the type of environment in which the
employee will be working. The concentration of oxygen and the type and concentration
of hazardous contaminants in the work area atmosphere must be considered during the
selection process.

Prior to selecting a specific type of respirator, the work environment must be thoroughly
evaluated for respiratory hazards. The following questions must then be answered:

1. What are the hazards the employee will be exposed to?
2. What are the contaminants and their concentration?
3. Are there any contaminants in the workplace environment that may

damage or irritate the eyes, nose, or skin?
a) Yes — a full-face style is recommended.
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4. Is the oxygen concentration in the workplace atmosphere between 19.5%
to 23%?7?
a) Yes — combination cartridges will be used if the concentration of
the contaminant is within the acceptable limits for the cartridge.
b) No — The workplace or area may only be entered if the O,

concentration is between 19.5 and 23%. The workplace
environment will be remediated (i.e., ventilated) by safety
engineering controls such that the oxygen concentration falls
between these limits before it may be entered.

5. Do the contaminant concentrations in the work environment exceed the
limits listed for the combination cartridge being used?
a) Yes —Modify the air contaminant concentration by safety
engineering measures.
b) No - combination cartridges may be used if oxygen concentration
is between 19.5% and 23%.

2.5.1 Air Purifying Respirators

Only MSHA and NIOSH approved and accepted respirators will be used. The inventory
will consist of full face and PAPR units and SCBAs.

There is only one type of air purifying respirator cartridge used for air contaminants for
the full-face respirators. This is a red/green GME-H universal cartridge, which is
normally effective for removing all air contaminants and atmospheric hazards, and is
approved by NIOSH for use under the following conditions:

Organic Vapors — less than 1,000 ppm
Pesticides

Mists of Paints, Lacquers, and Enamels
Dust — less than 0.5 mg/m3

Fumes — less than 0.5 mg/m’

Mists — less than 0.5 mg/m’

A

The PAPR units are not designed for areas that may come in contact with chemical mists
or high humidity. The PAPR units use an Optifilter XL Filter Assembly HE that is only
good for dusty environments. These units are ideal for the packaging enclosure,
Yellowcake Dryers, Ore Storage, and Tails.

The PAPR’s must have the battery fully charged prior to usage. The battery charge on
each unit will last approximately eight continuous working hours. All maintenance and
cleaning techniques utilized with the full-face respirators will be used for the PAPR units.
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2.5.2 Supplied Air Apparatus
SCBA versus supplied air respirators

Self-contained breathing apparatus will only be used for evacuation or emergency
purposes.

Supplied air respirators will be the apparatus of choice when:

1. The length of the work exceeds 20 minutes
2. There is adequate time to hook up hoses and filter boards

If at any time the atmosphere contains materials that might be corrosive to the employee
or respiratory device, the area will be evacuated. The area must be ventilated until the
corrosive materials fall to a safe level before work may resume.

2.6  Maintaining Breathing Air Quality

The quality of air delivered to all supplied-air respirators shall meet the requirements for
Grade D air for breathing air systems as defined in CGA G-7.1-1997, as cited in
Regulatory Guide 8.15 under 6.5.2 “Air Quality Requirements”. The ANSI/CGA G.7-1
1989 specifies the contents of Grade D breathing air as: oxygen (volume/volume) of 19.5
to 23.5%; hydrocarbon (condensed) of 5 mg/m® of air or less; carbon monoxide of 10
ppm or less; carbon dioxide of 1,000 ppm or less; and the lack of a noticeable odor.

2.7  Inventory and Control of Respiratory Protection Equipment

Storage cabinets that will be used for routine respirator issuance will be located in the
respirator cleaning facility. Only persons authorized to use respirators are to access the :
storage cabinets.

When an employee needs a clean respirator, he or she will obtain one from the storage
location where clean respirators are packaged and kept. After obtaining a clean
respirator, the employee will enter the pertinent information on the log sheet that is kept
in the cabinet with the clean respirators.

When a used respirator is exchanged for a clean unit, the dirty respirator will be placed in
the receptacle provided for such use.

Employees who routinely wear a respirator for more than four hours each day or work in
areas of higher exposure potential (i.e., yellowcake packaging or precipitation), will be
required to exchange respirators daily.

Employees that need to be issued a PAPR unit will need to see the RSO or his designee to
be checked out on the proper usage of the unit. All PAPR’s are inventoried and only key
operators or RWP individuals will be issued one of these units.
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Those employees who do not use respirators routinely will exchange them as they
become ineffective in eliminating the hazardous contaminant. This determination is
made by the employee by physical inspection of the respirator, by impaired breathing,
(i.e. by plugging of a cartridge) or by the detection of irritant smoke or other conditions
which may indicate a defective device.

2.8  Storage of Respiratory Protection Equipment

Respirators shall be stored in a manner sufficient to protect the device against dust,
sunlight, extreme cold, excessive moisture, or damaging chemicals.

The cleaned respirators will be stored in cabinets in the respirator cleaning facility
outside the safety department. The respirators will be stored in single layers with the
facepieces and exhalation valves in a more or less normal position to prevent the rubber
or plastic from cracking.

When respirators are not being used, they must be stored in the plastic bags in which they
were issued. Dirty respirators will be placed in receptacles located in the mill central
control room and at the maintenance shop. They will be gathered from these locations
for cleaning and repairs.

The frequency that a dirty respirator must be exchanged for a clean one will be
determined by the amount of time it is used. If the employee’s use is greater than four
hours per day, the exchange will be made daily. Occasional use will require a weekly
exchange. Infrequent use will require monthly exchanges.

The cabinets containing emergency respirators will be located in areas that are readily
accessible and in areas in which a hazard may arise. Emergency cabinets are located on
the north side of the mill building outside of the SAG Mill doors, outside the SX on the
north wall, on the south end of SX on the fire cabinet and at the fire hose station at the
front gate. All employees should be made aware of these locations.

The cabinets will not be locked, but they will have seals attached to the hasps. The seals
will prevent employees from using the respirators for routine use, but will allow
emergency access. During emergencies, the seal will be broken and a respirator may be
selected in a matter of seconds.

2.9  Maintenance, Repair, Testing, and Quality Assurance of Respiratory
Protection Equipment

Respirators and component parts shall be maintained and repaired only by persons
specifically trained to perform this work. Repairs and maintenance shall be performed in
accordance with the procedures detailed below.

2.9.1 Maintenance, Cleaning, Repair, and Testing

Each used respirator must be disassembled before cleaning; the cartridges must be
removed and discarded and any hoses or regulators must be removed and washed
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separately. Some of the units have elastic head straps; these should also be removed and
washed separately.

The respirators will be cleaned and rinsed in a commercially available dishwasher. The
radiation and safety staff will perform cleaning and washing of respirators. The
respirators will be washed and then aired dried.

Each reassembled respirator must be inspected for radiation contamination before it is
used. An instrument survey or a swipe test may be conducted to determine if any item is
contaminated. The equipment check must indicate levels of less than 100 dpm/100 cm’
of alpha radiation or 1,000 dpm/100 cm” of beta-gamma radiation to be serviceable. If
repeated washings do not decrease contamination to acceptable levels, that item must be
disposed of.

Respirators shall be inspected in accordance with NRC Regulatory Guide 8.15, Revision
1, October 1999. The following conditions should be checked during any type of

inspection:

Air Purifying Respirators

Routinely used air purifying respirators should be checked as follows before and after
each use.

A. Examine the facepiece for:
1. Excessive dirt
2. Cracks, tears, holes, or distortion from improper storage
3. Inflexibility (stretch and massage to restore flexibility)
4. Cracked or badly scratched lenses in full facepieces
5. Incorrectly mounted full facepiece lens or broken, or missing

mounting clips

6. Cracked or broken air purifying element holder(s), badly worked
threads, or missing gasket(s), if required
B. Examine the head straps or head harness for:
1. Breaks
2. Loss of elasticity
3. Broken or malfunctioning buckles and attachments
4. Full facepieces only — excessively worn serrations on the head
harness which might permit slippage
C. Examine the exhalation valve for the following after removing its cover:
1. Foreign material such as detergent residue, dust particles, or
human hair under the valve seat
2. Cracks, tears, or distortion in the valve material

3. Improper insertion of the valve body in the facepiece
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4. Cracks, breaks, or chips in the valve body, particularly in the
sealing surface

5. Missing or defective valve cover
6. Improper installation of the valve in the valve body
D. Examine the air purifying elements for:
1. Incorrect installation, loose connections, missing or warn gaskets,
or cross-threading in holder
2. Cracks or dents in outside case of filter, cartridge, or canister
E. If the device has a corrugated breathing tube, examine it for:
1. Broken or missing end connectors
2. Missing or loose hose clamps
3. Deterioration (determined by stretching the tube and looking for
cracks)
F. Examine the hamness of a front or back mounted gas mask for:
1. Damage or wear to the canister holder which may prevent its being
held securely in place
2. Broken harness straps or fastenings
G. Blower mechanism on the PAPR units only:
1. Damage to the outer casing of the blower unit will result in the
replacement of the blower.
2. Missing or broken pins that connect the blower to the battery pack

will result in replacing of damaged pieces.

Supplied Air Respirators

The following shall be checked:

A. If the device has a tight fitting facepiece, use the procedures outlined
above for air purifying respirators.

B. Examine the air supply for:

1. Integrity and good condition of air supply lines and hoses
including attachments and end fittings

2. Correct operation and condition of all regulators, valves, or other
air flow regulators
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2.9.2 Quality Assurance

To prevent the use of faulty or defective respiratory equipment, the following
steps will be taken:

A. New Equipment

All new equipment will be thoroughly inspected before it is put into
service. Only MSHA/NIOSH approved equipment will be used. Parts
used for repairs will be purchased only from the manufacturer of the unit
being repaired or their agents.

B. Cleaning and Repairs

All respiratory devices will be inspected before and after cleaning and
before and after repairs are made. The inspection procedures that are to be
used are listed above under Section 2.9.1.

Any replacement items that will be used for repairs will be inspected prior
to assembly.

C. Periodic Checks of Items in Storage

At lease once during each quarter, all of the respirators that are in storage
will be checked for serviceability and to make sure that they will be ready
for immediate use.

2.10 Recordkeeping

Inspections of all respiratory devices will be conducted in accordance with the provisions
contained in NRC Reg. Guide 8.15 and section 2.9.1 above, and under no circumstances
shall a device that is known to be defective be used.

Freshly cleaned and inspected respirators will be placed in plastic bags and sealed.

The individual who serviced the respirator shall write the date on each bag and initial it to
indicate the work has been done properly.

Respirators used for emergency use are inspected, and the inspection recorded, once per
month.

2.11 Limitations on Periods of Respirator Use and Relief from Respirator Use

As noted above under Section 1.2, the NRC has noted that the use of respiratory
protection devices in the workplace can impose physiological and psychological stresses
on workers, obstruct their vision, hinder their movements, and make effective
communications difficult. In consideration of this, a respirator wearer shall be permitted
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to leave the work area for any respirator-related cause. Reasons, which may cause a
respirator wearer to leave a work area, include, but are not limited to, the following:

1. Failure of the respirator to provide adequate protection.

2. Malfunction of the respirator.

3. Detection of leakage of air contaminant into the respirator.

4. Increased resistance to breathing.

5. Severe discomfort in wearing the respirator.

6. Illness of the wearer including: sensation of dizziness, nausea, weakness,

fatigue, breathing difficulty, coughing, sneezing, vomiting, fever, or chills.

7. Claustrophia, anxiety, or other psychological factors that may affect the
wearer.

2.12 Monitoring, Including Air Sampling and Bioassays

2.12.1 Evaluation of Respiratory Hazards

Before a respiratory protective device is used, the work area must be evaluated as to the
type of hazards that may be encountered. The type of respiratory protection may be
selected only after the hazard has been classified.

Most areas of the mill have been evaluated for hazards during routine work assignments.
Signs will be posted in the different areas that will indicate the type of respiratory device

to be used under normal conditions.

Equipment needed:

. Oxygen and Combustible Gas Detector
. MSA Orion or equivalent
. MSA Samplair Pump Kit (or similar) with the following detector tubes:

Carbon Dioxide

Carbon Monoxide

Sulfur Dioxide

Ammonia

Hydrogen Sulfide

Nitrous Oxide

Halogen Gases (Chlorine)
Acid fumes and mists
Organic vapors
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Many environmental designs were incorporated into the mill’s construction to keep
exposures to most hazards at a minimum. This environmental equipment is checked
frequently to ensure that it is functioning properly.

To ensure the reliability of these controls, monthly gross alpha and radon daughters
samples will be collected at numerous locations throughout the mill. Routine samples
will also be collected in the vanadium precipitation and packaging areas and analyzed for
airborne vanadium.

The routine samples have already identified some areas that require respirator use at all
times during normal working conditions. These areas are inside the yellowcake dryer and
packaging enclosures and the vanadium dryer area and the packaging area. Other areas
that may require respirator use may include, but would not be limited to the sample
bucking room, and the SAG mill.

Respirators need not be worn routinely during normal working conditions in other areas
of the mill. At these locations, usage will be determined by the hazard level or at the
employee’s request. Occasionally, a condition may exist that the environmental controls
cannot handle. At that time, the appropriate respirator must be used until the workplace
atmosphere is returned to normal.

Infrequently, maintenance work will have to be performed in areas that are not normally
sampled or areas that may have questionable air quality. Prior to anyone entering one of
these areas, the environment must be evaluated to determine what hazards exist.

A Safe Work Permit is issued for all work tasks that are anticipated to present
unidentified or unusual hazardous environmental conditions. A Radiation Work Permit is
issued for work in unassessed areas or for nonrecurring tasks for which engineering
controls are not in place or practical. The safety department will be responsible for the
evaluation of the areas before work begins.

When the oxygen concentration is listed as potentially hazardous, a portable detector will
be used to determine the exact oxygen-air mixture. NIOSH defines that air which
contains less than 19.5% O, is an oxygen-deficient atmosphere, and attempting to breathe
such air is considered to present a hazard that would be immediately dangerous to life
and health. Any area having less than 19.5% O, will not be entered until or unless the O,
concentration returns to and is maintained at a level above 19.5%. If an area is identified
as having an oxygen-deficient atmosphere, the oxygen levels must be remedied by
engineering controls prior to entry by personnel. The use of a SCBA will only be for
EMErgency escape or emergency response purposes.

Other atmospheric hazards will be identified and quantified by using air sampling
equipment, such as the MSA Samplair Pump (or similar device) with detector tubes for
the specific contaminant in question. The instructions must be carefully read for every
test as each type of detector tube is handled differently.

After exposure to the atmosphere, the tubes will indicate the presence and concentration
of the chemical for which that tube is designed. Chemical cartridges are good only in
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atmospheres in which the chemical concentration is less than the limit set by the
manufacturer and the oxygen concentration is equal to or greater than 19.5%. As noted
above, the company policy is not to enter an area in which the O level is below 19.5%,
but to enter such areas only in emergency situations, such as to retrieve an injured
worker, and then with the use of a SCBA.

There are many other hazards that are very obvious but are often overlooked. The
following are examples:

e dust concentrations have an adverse affect on breathing and/or the comfort of the
individual;

e some substances may cause irritation to the eyes, nose, throat, etc., but may not be
chemically toxic.

These and other such conditions should always be considered in evaluating respiratory
hazards. If there is any doubt about the conditions within the work area, a respiratory
device should be used. Always be conservative.

2.11.2 Breathing Zone Air Samples

Breathing zone samples are collected to determine the air contamination concentration an
individual may be exposed to during the execution of his job. The respiratory protection
factor is used to calculate the individual’s exposure during the work task duration. The
application of a respiratory protection factor assigned to the particular respiratory device
is used to reduce an individual’s exposure to an air contaminant concentration as
determined by breathing zone sampling. Routine breathing zone samples are collected by
the use of a small belt-mounted pump attached to a hose that is, in turn, attached to the
person’s clothing close to the head (or breathing zone). The sample is collected for a
period of time that would be representative of one eight hour workday. They are
collected in such a manner that the material collected will be representative of that being
inhaled by the individual wearing the sampler.

2.11.3 Bioassay Program

Evaluation of the effectiveness of the respiratory protection program will be
accomplished by air sampling (described above in 2.12.1) and by the Mill Bioassay
Program.

Those employees who are working in areas that require the use of respirators will submit
a urine specimen for analysis on a biweekly basis. Employees who use respirators during
maintenance may also be required to submit specimens after maintenance ceases. The
samples will be collected from individuals who have performed maintenance tasks in
atmospheres that are significantly elevated in contaminant concentration or they are
working in such an area for an extended period of time.

The specimens will be analyzed for uranium content.
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3.0 PROCEDURES FOR MEDICAL EVALUATIONS AND AUDITS
3.1 Performing and Documenting the Required Medical Evaluation

Medical qualification will be required of each employee that might be using a respirator
in their normal work duties. This is necessary to evaluate the individual’s limitations to
wearing respirator devices. The medical evaluation will be performed by a licensed
physician to determine that the individual user is medically fit to use the respiratory
protection equipment. Medical evaluation will be performed prior to the initial fitting of
a respirator use and either every 12 months thereafter or periodically at a frequency to be
determined by the physician.

The medical screening process will include a medical history and will be sufficient (in the
opinion of the physician) to identify any person who should not use respiratory devices
for medical reasons, or who should be limited to the use of specific types of respirators.
The physician will report any medical restrictions the employee has that would limit an
individual’s ability to use a respirator. Based on the physician’s recommendations, any
employee may be subject to additional or more frequent medical evaluation as deemed
necessary by the physician.

3.2  Maintaining TEDE ALARA and Performing ALARA Evaluations of
Respiratory Protection

As stated in the Policy Statement in 1.0, DUSA shall use, to the extent practical,
procedures and engineering controls based on sound protection principles to achieve
ALARA, and shall limit intakes by means of engineering controls or procedures, along
with the use of respirators, consistent with maintaining the TEDE ALARA. When a
specific ALARA evaluation is performed to justify the use or nonuse of respirators, the
evaluation shall consider the elements detailed in Section 2.1 of Regulatory Guide 8.15.

4.0 PROCEDURES FOR RESPIRATOR APPLICATIONS
4.1  Routine Respirator Use

As noted above under 2.8, the cabinets for routine use respirators will be located in the
respirator cleaning facility outside the safety department.

Respirators will not be issued to employees unless they are to be used. Only employees
having current authorization to use respirators are to access the storage cabinets and
obtain respirators.

When respirators are not being used, they must be stored in the plastic bags in which they
were issued. Dirty respirators will be placed in receptacles located in the mill central
control room and at the maintenance shop. They will be gathered from these locations
for cleaning and repairs.
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Donning the respirator must be performed in accordance with the training provided. At
least one type of user seal check must be performed immediately prior to exposure to
ensure that the respirator is properly seated on the face.

The frequency that a dirty respirator must be exchanged for a clean one will be
determined by the amount of time it is used. If the employee’s use is greater than four
hours per day, the exchange will be made daily. Occasional use will require a weekly
exchange. Infrequent use will require monthly exchanges.

4.2  Nonroutine Respirator Use

Nonroutine Respirator Use shall be defined as use of respirators in unassessed areas or
for nonrecurring tasks for which engineering controls are not in place of practical.

4.3  Emergency Respirator Use

Emergency Respirator Use shall be used for recovery of an injured person from an area
where air concentrations of radioactive material may be high, the breathing quality of the
ambient air has not been assessed, or the area may become immediately dangerous to life
or health (IDLH) because of the presence of nonradiological hazards.

Respirators designed for emergency use will be stored in areas that are readily accessible
to all employees. Emergency cabinets are located on the north side of the mill building
outside of the SAG Mill doors, outside the SX on the north wall, on the south end of SX
on the fire cabinet, and at the fire hose station at the front gate.
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1. INTRODUCTION

This Groundwater Monitoring Quality Assurance Plan (the “Plan”) details and describes all
sampling equipment, field methods, laboratory methods, qualifications of environmental
analytical laboratories, data validation, and sampling and other corrective actions necessary to
comply with UAC R317-6-6.3(I) and (L) at the White Mesa Uranium Mill (the “Mill”), as
required under paragraph LH.6 of State of Utah Groundwater Discharge Permit No.
UGW370004 (the “GWDP”) for the Mill. This Procedure incorporates the applicable
provisions of the United States Environmental Protection Agency (“EPA”) RCRA
Groundwater Monitoring Technical Enforcement Guidance Document (OSWER-9950.1,
September, 1986), as updated by EPA’s RCRA Ground-Water Monitoring: Draft Technical
Guidance (November 1992).

Activities in an integrated program to generate quality data can be classified as management
(i.e., quality assurance or “QA”) and as functional (i.e., quality control or “QC”). The
objective of this Plan is to ensure that monitoring data are generated at the Mill that meet the
requirements for precision, accuracy, completeness, representativeness and comparability
required for management purposes and to comply with the reporting requirements established
by applicable permits and regulations.

2. ORGANIZATION AND RESPONSIBILITIES
2.1. Functional Groups

This Plan specifies roles for a QA Manager as well as representatives of three different
functional groups: the data users; the data generators, and the data rev1ewers/approvers The
roles and responsibilities of these representatives are described below.

2.2. Overall Responsibility For the QA/QC Program

The overall responsibility for ensuring that the QA/QC measures are properly employed is the
responsibility of the QA Manager. The QA Manager is typically not directly involved in the
data generation (i.e., sampling or analysis) activities. At the Mill, the QA Manager is the
Mill’s Radiation Safety Officer (“RSO”) or other qualified person designated by Denison
Mines (USA) Corp. (“DUSA”) corporate management.

2.3, Data Requestors/Users

The generation of data that meets the objectives of this Plan is necessary for management to
make informed decisions relating to the operation of the Mill facility, and to comply with the
reporting requirements set out in the GWDP and other permits and applicable regulations.
Accordingly, the data requesters/users (the “Data Users”) are therefore DUSA’s corporate
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management and regulatory authorities through the implementation of such permits and
regulations. The data quality objectives (“DQOs”) required for any groundwater sampling
event, such as acceptable minimum detection limits, are specified in this Plan.

2.4. Data Generators

The individuals who carry out the sampling and analysis activities at the request of the Data
Users are the data generators. For Mill activities, this involves sample collection, record
keeping and QA/QC activities conducted by one or more sampling and quality control/data
monitors (each a “Sampling and QC Monitor”). The Sampling and QC Monitors are
radiation and environmental technicians or other qualified Mill personnel as designated by
the QA Manager. The Sampling and QC Monitors perform all field sampling activities,
collect all field QC samples and perform all data recording and chain of custody activities in
accordance with this Plan. Data generation at the contract analytical laboratory (the
“Analytical Laboratory”) utilized by the Mill to analyze the environmental samples is
performed by or under an employee or agent (the “Analysis Monitor”) of the Analytical
Laboratory, in accordance with specific requirements of the Analytical Laboratory’s own
QA/QC program.

The responsibilities of the data generators are as follows:
2.4.1.  Sampling and QC Monitors
The Sampling and QC Monitors are responsible for field activities. These include:
a) Ensuring that samples are collected, preserved, and transported as specified in Plan;
b) Checking that all sample documentation (labels, field data worksheets, chain-of-
custody records, packing lists) is correct and transmitting that information, along
with the samples, to the Analytical Laboratory in accordance with this Plan;
¢) Maintaining records of all samples, tracking those samples through subsequent
processing and analysis, and, ultimately, where applicable, appropriately disposing of

those samples at the conclusion of the program;

d) Preparing quality control samples for field sample collection during the sampling
event;

e) Preparing QC and sample data for review by the QA Manager; and

f) Preparing QC and sample data for reporting and entry into a computer data base,
where appropriate.
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2.4.2. Analysis Monitor

The Analysis Monitor is responsible for QA/QC activities at the Analytical Laboratory.
These include:

a)

b)

2.4.3.

Training and qualifying personnel in specified Analytical Laboratory QC and
analytical procedures, prior to receiving samples;

Receiving samples from the field and verifying that incoming samples correspond to
the packing list or chain-of-custody sheet; and

Verifying that Analytical Laboratory QC and analytical procedures are being
followed as specified in this Plan, by the Analytical Laboratory’s QA/QC program,
and in accordance with the requirements for maintaining National Environmental
Laboratory Accreditation Program (“NELAP”) and/or National Voluntary Laboratory
Accreditation Program (“NAVLAP”) certification.

Data Reviewers/Approvers

The QA Manager has broad authority to approve or disapprove project plans, specific
analyses and final reports. In general, the QA Manager is responsible for reviewing and
advising on all aspects of QA/QC, including:

a)

b)

©)

d)

Ensuring that the data produced by the data generators meet the specifications set out
in this Plan;

Making on-site evaluations and submitting audit samples to assist in reviewing
QA/QC procedures; '

Determining (with the Sampling and QC Monitor and Analysis Monitor) appropriate
sampling equipment and sample containers, in accordance with this Plan, to
minimize contamination; and

Supervising all QA/QC measures to assure proper adherence to this Plan and
determining corrective measures to be taken when deviations from this Plan occur.

The QA Manager may delegate certain of these responsibilities to one or more Sampling and
QC Monitors or to other qualified Mill personnel.
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2.5. Responsibilities Of Analytical Laboratory

Unless otherwise specified by DUSA corporate management, all environmental analysis of
groundwater sampling required by the GWDP or by other applicable permits, will be
performed by a contract Analytical Laboratory.

The Analytical Laboratory is responsible for providing sample analyses for groundwater
monitoring and for reviewing all analytical data to assure that data are valid and of sufficient
quality. The Analytical Laboratory is also responsible for data validation in accordance with
the requirements for maintaining NELAP and/or NAVLAP certification.

In addition, to the extent not otherwise required to maintain NELAP and or NAVLAP
certification, the Analytical Laboratory must adhere to U. S. EPA Guideline SW-846 and, to
the extent consistent with NELAP and EPA practices, the applicable portions of NRC
Regulatory Guide 4.14.

The Analytical Laboratory will be chosen by DUSA and must satisfy the following criteria:
(1) experience in analyzing environmental samples with detail for precision and accuracy, (2)
experience with similar matrix analyses, (3) operation of a stringent internal quality assurance
program meeting NELAP and/or NAVLAP certification requirements and that satisfies the
criteria set out in Section 8 below, (4) ability to satisfy radionuclide requirements as
stipulated in the applicable portions of NRC Regulatory Guide 4.14, and (5) certified by the
State of Utah for and capable of performing the analytical methods set out in Table 1. The
analytical procedures used by the Analytical Laboratory will be in accordance with Utah
Administrative Code R317-6-6.3L.

3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA

The objective of this Plan is to ensure that monitoring data are generated at the Mill that meet
the requirements for precision, accuracy, representativeness, completeness, and comparability
required for management purposes and to comply with the reporting requirements established
by applicable permits and regulations (the Field and Analytical QC samples described in
Sections 4.3 and 8.1 below are designed to ensure that these criteria are satisfied). Data
subject to QA/QC measures are deemed more reliable than data without any QA/QC
measures.

3.1. Precision

Precision is defined as the measure of variability that exists between individual sample
measurements of the same property under identical conditions. Precision is measured
through the analysis of samples containing identical concentrations of the parameters of
concern. For duplicate measurements, precision is expressed as the relative percent
difference (“RPD”) of a data pair and will be calculated by the following equation:
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RPD = ((A-B)/(A+B)/2) x 100

Where A (original) and B (duplicate) are the reported concentration for field duplicate
samples analyses (or, in the case of analyses performed by the Analytical Laboratory, the
percent recoveries for matrix spike and matrix spike duplicate samples) (EPA SW-846,
Chapter 1, Section 5.0, page 28).

3.2, Accuracy

Accuracy is defined as a measure of bias in a system or as the degree of agreement between a
measured value and an accepted or measured value. The accuracy of laboratory analyses is
evaluated based on analyzing standards of known concentration both before and during
analysis. Accuracy will be evaluated by the following equation (EPA SW-846, Chapter 1,
Section 5.0, page 24):

% Recovery = ( l A-B l /C) x 100
Where:

A = the concentration of analyte in a sample
B = the concentration of analyte in an unspiked sample
C = the concentration of spike added

3.3. Representativeness

Representativeness is defined as the degree to which a set of data accurately represents the
characteristics of a population, parameter, conditions at a sampling point, or an
environmental condition. Representativeness is controlled by performing all sampling in
compliance with this Plan.

34. Completeness

Completeness refers to the amount of valid data obtained from a measurement system in
reference to the amount that could be obtained under ideal conditions. Laboratory
completeness 1s a measure of the number of samples submitted for analysis compared to the
number of analyses found acceptable after review of the analytical data. Completeness will
be calculated by the following equation:

Completeness = (Number of valid data points/total number of measurements) x 100
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Where the number of valid data points is the total number of valid analytical measurements
based on the precision, accuracy, and holding time evaluation. Completeness is determined
at the conclusion of the data validation.

Executive Secretary approval will be required for any completeness less than 100 percent.
3.5.  Comparability

Comparability refers to the confidence with which one set of data can be compared to another
measuring the same property. Data are comparable if sampling conditions, collection
techniques, measurement procedures, methods, and reporting units are consistent for all
samples within a sample set.

4. FIELD SAMPLING QUALITY ASSURANCE METHODOLOGY
4.1. Controlling Well Contamination

Well contamination from external surface factors, is controlled by installation of a cap over
the surface casing and cementing the surface section of the drill hole. Wells have surface
covers of mild steel with a lockable cap cover. Radiation Safety staff has access to the keys
locking the wells.

Subsurface well stagnation, for pumped wells, is reduced by pumping two well casing
volumes of water from the wells, to the extent practicable. This ensures, to the extent
practicable, that the aquifer zone water is being drawn into the well and is a representative
sample.

4.2 Controlling Depth to Groundwater Measurements

Monitoring of depth to groundwater is controlled by comparing historical field log data to
actual measurement depth. This serves as a check of the field measurements.

4.3. Water Quality QC Samples
Quality assurance for ground water monitoring consists of the following QC samples:
4.3.1. VOC Trip Blanks

Trip blanks will be used to assess contamination introduced into the sample containers by
volatile organic compounds (“VOCs”) through diffusion during sample transport and storage.
At a minimum (at least) one trip blank will be in each shipping container containing samples
to be analyzed for VOCs. Trip blanks will be prepared by the Analytical Laboratory,
transported to the sampling site, and then returned to the Analytical Laboratory for analysis
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along with the samples collected during the sampling event. The trip blank will be unopened
throughout the transportation and storage processes and will accompany the technician while
sampling in the field (DTG, Field and Laboratory Quality Assurance/Quality control, 7.8,
pages 7-30, 7-31)

4.3.2. Equipment Rinsate Samples

Where a portable (non-dedicated) pump is used, a rinsate sample will be collected prior to
using and after decontaminating the sampling equipment at the beginning of each sampling
event and at the beginning of each day of the sampling event (TEGD) Field QA/QC Program,
page 119). Therefore, if a portable (non-dedicated) pump and a non-disposable or non-
dedicated bailer are used for purging and sampling there would be two equipment rinsate
blank samples. In the case of equipment rinsate blank samples for a pump, the sample will
be prepared by pumping de-ionized water into the sample containers. In the case of
equipment rinsate blank samples for a non-disposable or non-dedicated bailer, the sample
will be prepared by pouring de-ionized water over and through the bailer and into the sample
containers. The equipment rinsate blank(s) will be analyzed for the contaminants listed in
Table 2 of the GWDP.

4.3.3.  Field Duplicates

One Duplicate set of samples submitted with each Batch (defined in Section 4.3.4) of
samples (DTG, Field and Laboratory Quality Assurance/Quality Control, 7.8), taken from
one of the wells being sampled and will be submitted to the Analytical Laboratory and
analyzed for all contaminants listed in Table 2 of the GWDP (EPA SW-846, Chapter 1,
Section 3.4.1).

4.3.4. Definition of “Batch”

For the purposes of this Plan, a Batch is defined as 20 or fewer samples (PA SW-846, Chapter 1,
Section 5.0, page 23).

5. CALIBRATION

A fundamental requirement for collection of valid data is the proper calibration of all sample
collection and analytical instruments. Sampling equipment shall be calibrated in accordance
with manufacturers’ recommendations, and Analytical Laboratory equipment shall be
calibrated in accordance with Analytical Laboratory procedures.

5.1. Depth to Groundwater Measurements

Equipment used in depth to groundwater measurements will be checked prior to each use to
ensure that the Water Sounding Device is functional.
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5.2. Water Quality

The Field Parameter Meter will be calibrated prior to each sampling event and at the
beginning of each day of the sampling event according to manufacturer’s specifications (for
example, by using two known pH solutions and one specific conductance standard.)
Temperature will be checked comparatively by using a thermometer. Calibration results will
be recorded on the Field Data Worksheet.

6. GROUND WATER SAMPLING AND MEASUREMENT OF FIELD
PARAMETERS

6.1. Groundwater Head Monitoring
6.1.1. Location and Frequency of Groundwater Head Monitoring
Depth to groundwater shall be measured quarterly in the following wells and piezometers:
a) All Point of Compliance wells listed in paragraphs 6.2.1 a), b) and c) below;
b) Monitoring wells MW-20 and MW-22;
¢) All piezometers (P-1, P-2, P-3, P-4 and P-5);
d) All chloroform contaminant investigation wells required to be monitored during
the quarter under State of Utah Notice of Violation and Groundwater Corrective
Action Order UDEQ Docket No. UGQ-20-01, not already included in paragraph

(a). On November 17, 2006, such chloroform contaminant investigation wells
were the following:

e MW-4 e TW4-10
e TW4-A e TW4-11
e TW4-1 e TW4-12
e TW4-2 o TW4-13
e TW4-3 o TW4-14
e TW4-4 o TW4-16
e TW4-5 e TW4-18
e TW4-6 e TW4-19
e TW4.7 e TW4-20
e TW4-8 e TW4-21

e TW4-9 TW4-22; and
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e) In any other wells or piezometers required by the Executive Secretary of the Utah
Radiation Control Board, as indicated by the Mill’s RSO.

6.1.2. Equipment Used For Groundwater Head Monitoring

Measurement of depth to groundwater is accomplished by using a Solinist — IT 300 or
equivalent device (the “Water Sounding Device”).

6.1.3. Field Sampling Procedure for Groundwater Head Monitoring

In the case of any well that is being sampled for groundwater quality, depth to groundwater is
measured prior to sampling.

Depth to groundwater is measured from the top of the inner well casing, or for the
piezometers, from the top of the casing, and is recorded on the Field Data Worksheet for
Groundwater described in Section 7.1 (the “Field Data Worksheet”). Readings are taken by
lowering the Water Sounding Device into the casing until the Device alarms, indicating that
the water surface has been reached. The depth to groundwater is then determined by
reference to the distance markings on the line attached to the Device. Data is recorded on the
Field Data Worksheet as Depth to Water, to the nearest 0.01 of a foot.

6.2. Ground Water Compliance Monitoring
6.2.1. Location and Frequency of Groundwater Compliance Monitoring
Groundwater quality shall be measured in the following wells at the following frequencies:

a) Semi-annually in the following Point of Compliance wells: MW-1, MW-2, MW-
3, MW-5, MW-12, MW-15, MW-17, MW-18 and MW-19;

b) Quarterly in the following Point of Compliance wells: MW-11, MW-14, MW-26
and MW-32; and

c) Quarterly in the following new Point of Compliance wells, until 8 quarters of
background data are obtained: MW-23, MW-24, MW-25, MW-27, MW-28,
MW-29, MW-30 and MW-31. Thereafter, these wells will be sampled on a
quarterly or semi-annual basis, as required by the GWDP.

In addition, quarterly or monthly sampling may be required for certain parameters in certain
wells for which accelerated monitoring is required under paragraph 1.G.1 or 1.G.2 of the
GWDP. It is important to confirm with the Mill’s RSO prior to conducting any monitoring
well sampling, whether or not any parameters in any wells are subject to this accelerated
monitoring.
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6.2.2. Quarterly and Semi-Annual Sampling Required Under Paragraphs LE.l.a) or

LE.1.b) of the GWDP

All quarterly and semi-annual samples collected under paragraphs 6.2.1 a), b) and c) above
(paragraphs L.E.1.a) or LE.1.b) of the GWDP) shall be analyzed for the following parameters:

a) Field parameters — depth to groundwater, pH, temperature, specific conductance,
redox potential (Eh) and turbidity in the manner specified in paragraph 6.2.7 d)
(v); and

b) Laboratory Parameters:

(1) All parameters specified in Table 2 of the GWDP; and

(i1) General inorganics — chloride, sulfate, carbonate, bicarbonate, sodium
potassium, magnesium, calcium, and total anions and cations.

6.2.3. Quarterly or Monthly Sampling Required Under Paragraphs 1.G.1 or 1.G.2 of the
GWDP

Any quarterly or monthly sampling required under paragraphs 1.G.1. or 1.G.2. of the GWDP
shall be in the wells and for the specific parameters required by those paragraphs of the
GWDP, as specified by the Mill’s RSO.

6.2.4. Sampling Equipment for Groundwater Compliance Monitoring

Groundwater compliance monitoring is accomplished by using the following equipment, or
the equivalent:

a) Bailer made of inert materials for purging (DTG, 7.3, page 7-10)

b) If a dedicated pump is installed in the well, use the dedicated pump, otherwise use
a 1.8 inch (outside diameter) air-driven sampling pump, or equivalent;

¢) 150 psi air compressor and ancillary equipment, or equivalent;
d) Field parameter measuring instrument, a Hydrolab Surveyor 4a with Mini Sonde
4a or comparable instrument (the “Field Parameter Meter”). The Field Parameter

Meter measures the following parameters:

(i) Water temperature;
(i1) Specific conductivity;
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(iii)Total Dissolved Solids (TDS);
(iv)Standard pH;
(v) Redox potential (Eh).

Field parameters are measured by using a flow cell system that enables the
measurements to be taken on a real-time basis without exposing the water stream to
the atmosphere;

e) Turbidity measuring instrument capable of determining if turbidity is < 5 NTU;

f) 0.45 micron high capacity disposable inline filters;

g) Field preservation chemicals (as provided by the Analytical Laboratory);

h) Five gallon calibrated sample bucket;

1) Stopwatch;

j) Sealed sterile Polyethylene sample containers as provided by the Analytical
Laboratory;

k) De-ionized water;

1) One new, unused, clean disposable single check valve bailer, or the equivalent, for
each well to be sampled for VOCs; and

m) If any portable (non-dedicated) pumps are used, the following equipment, supplies
and solutions, or the equivalent, necessary for decontamination procedures:

(i) 15 gallons of de-ionized water

(1) 5 gallons of de-ionized water/nonphosphate detergent (such as Liqui-Nox);

(ii1)5 gallons of de-ionized water/HNO3 solution (a mixture of approximately 4
and 1/2 gallons of de-ionized water and ¥2 gallon of HNO3);

(iv)Rubber gloves; and

(v) Sterile sample containers from the Mill laboratory.

6.2.5. Decontamination Procedure

If a portable (non-dedicated) pump is to be used, prior to each sampling event, at the
beginning of each day during the sampling event, and between each sampling location (well),
decontaminate the portable (non-dedicated) sampling pump prior to its use for purging or
sampling using the following procedure:
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a) wash the pump probe, probe sheath and other pump equipment that may come in
contact with the sampling well inner casing or well water (the “Sampling
Equipment”) with a nonphosphate detergent;

b) rinse the Sampling Equipment with de-ionized water;
¢) rinse the Sampling Equipment with dilute (.1N) hydrochloric or nitric acid; and
d) rinse the Sampling Equipment with de-ionized water.

The probe should then be placed in the decontaminated probe sheath, or otherwise protected
from contamination until used for purging or sampling.

All water produced during decontamination will be containerized. Containerized water will
be disposed of in Tailings Cell 1.

All sampling and purging equipment that has been decontaminated as per the foregoing
procedure shall be covered with a plastic sheet to shield such equipment from dust or other
materials that may contaminate the equipment when traveling to and between
purging/sampling locations.

6.2.6. Pre-Purging/ Sampling Activities

a) If a portable (non-dedicated) pump is to be used, prior to commencing the event’s
sampling activities, check the pumping equipment to ensure that no air is leaking into
the discharge line, in order to prevent aeration of the sample;

b) If a portable (non-dedicated) pump is to be used, prior to each sampling event and at
the beginning of each day during the sampling event, decontaminate the sampling
pump using the procedure set forth in Section 6.2.5;

c) If a portable (non-dedicated) pump is to be used, after completion of
decontamination and prior to the beginning of each day of each sampling event,
prepare one Equipment Rinsate Sample by following the procedure set forth in
Section 4.3.2; and

d) Prior to leaving the Mill office, carry the Trip Blank samples, provided by the
Analytical Laboratory, to the field.

6.2.7. Well Purging/Measurement of Field Parameters

a) Remove the well casing cap and measure and record depth to groundwater by
following the procedures set out in paragraph 6.1.3 above;
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b) Determine the casing volume (V) in gallons, where h is column height of the water in
the well (calculated by subtracting the depth to groundwater in the well from the total
depth of the well), V = 0.653*h, for a 4” casing volume and V = .367*h for a 3”
casing volume. Record the casing volume on the Field Data Worksheet;

c) If the RSO has advised the field technician that immiscible contaminants (ie.,
LNAPLs or DNAPLs) are known to occur or could potentially occur in the
subsurface at the location of the well, follow the additional procedures, to be
provided by the RSO, prior to well purging;

d) Purging, Where Use of Pump is Effective (See paragraph 6.2.7 e)) below, where
bailer is required)

If a portable (non-dedicated) pump is used, ensure that it has been decontaminated in
accordance with Section 6.2.5 since its last use in a different well, lower the pump
into the well, making sure to keep the pump at least five feet from the bottom of the
well. Be sure never to drop the pump into the well, as this will cause degassing of the
water upon impact. Once the pump is lowered into the well, or if the well has a
dedicated pump, perform the following steps:

(i) Commence pumping;

(i1) Determine pump flow rate by using a stopwatch and a calibrated bucket by
measuring the number of seconds required to fill to the one-gallon mark.
Record this in the “pumping rate” section of the Field Data Worksheet;

(ii1)Calculate the amount of time to evacuate two casing volumes;

(iv)Evacuate two casing volumes (if possible) by pumping for the length of time
determined in paragraph (iii);

(v) Take measurements of field parameters (pH, specific conductance,
temperature, redox potential and turbidity) during well purging, using the
Field Parameter Meter and turbidity measuring instrument.  These
measurements will be recorded on the Field Data Worksheet. Purging is
completed after two casing volumes have been removed and the field
parameters pH, temperature, specific conductance, redox potential (Eh) and
turbidity have stabilized to within 10% over at least two consecutive
measurements. The groundwater in the well should recover to within at
least 90% of the measured groundwater static surface before sampling. In
addition, turbidity measurement in the water should be < 5 NTU prior to
sampling (DTG Well Development 6.7, page 6-48) unless the well is
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characterized by water that has a higher turbidity. A flow-cell needs to be
used for field parameters. If the well is purged to dryness or is purged such
that full recovery exceeds two hours, the well should be sampled as soon as
a sufficient volume of groundwater is available to fill sample containers
(DTG, Well Purging, 7.2.4, page 7-9);

(vi) If the well yields two casing volumes, the individual performing the
sampling should immediately proceed to Section 6.2.8);

(vii) If the well cannot yield two casing volumes,

A. Evacuate the well to dryness and record the number of gallons
evacuated on the Field Data Worksheet; and

B. Prior to sampling, measure and record depth to groundwater on the
Field Data Worksheet following the procedures set out in paragraph
6.1.3 above;

e) Purging, Where Use of Pump is Not Effective

For wells where a pump is not effective for purging and/or sampling (wells with
shallow water columns, i.e., where the water column is less than five feet above the
bottom of the well casing or the well takes over two days to recover from purging), a
disposable bailer, made of inert materials, may be used. If a bailer is used, the
following procedure will be followed:

(i) Use the sound level instrument to determine the water column and figure the
amount of water that must be evacuated;

(i1) Attach a 3” disposable bailer to a rope and reel;

(iii)Lower the bailer into the well and listen for contact with the solution. Once
contact is made, allow the bailer to gradually sink in the well, being
careful not to allow the bailer to come in contact with the bottom
sediment;

(iv)After the bailer is full, retrieve the bailer and discharge the water from the
bailer into 5 gallon buckets. By doing this, one can record the number of
gallons purged;

(v) After the bailer is emptied, lower the bailer back into the well and gain
another sample as before. This process will continue until the two casing
volumes have been collected or until no more water can be retrieved.
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6.2.8.

When the process is finished for the well, the bailer will be disposed of;
and

(vi)Take field measurements referred to in paragraph 6.2.7 (v) above from the
water in the buckets;

Samples to be taken and order of taking samples

For each sampling event, unless sampling for a specific parameter under the accelerated
monitoring requirements of paragraphs 1.G.1 or 1.G.2 of the GWDP as specified by the RSO,
the following separate samples shall be taken in the following order from each monitoring

well:

a)

b)

)

d)

e)

VOCs, 3 sample containers, 40 ml each, (a bailer is used);

Nutrients (ammonia, nitrate and nitrite), 1 sample container, 100 ml (a bailer is
used);

Heavy metals, 1 sample container, 250 ml, filtered;

All other non-radiologics (fluoride, general inorganics, TDS, total cations and
anions), 1 sample container, 250 ml, filtered; and

Gross alpha, 1 sample container, 1,000 ml, filtered.

The number of sample containers and the quantities taken shall be as set out above, unless
otherwise dictated by the Analytical Laboratory, as specified by the RSO.

6.2.9.

a)

b)

Field Duplicate Samples

One duplicate set of samples is required for each Batch of samples (see Section
4.3.4) for definition of Batch) (EPA SW-846, Chapter 1, Section 3.4.1). Field
duplicate samples will be analyzed for the contaminants listed in Table 2 of the
GWDP;

The duplicate samples should be as near to split samples as reasonably practicable,
rather than merely taking a second set of samples from the same well after the field
samples have been taken from that well. This can be accomplished by alternately
partially filling the field sample containers and duplicate containers until both sets of
containers are full.
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6.2.10.

VOCs and Nutrient Sampling

When sampling for VOCs and Nutrients, the following procedure shall be followed:

a)

b)

c)

d)

e)

g)

6.2.11.

Obtain specifically identified sample containers for the type of sample to be taken, as
provided by the Analytical Laboratory;

Add the quantity of specified preservative provided by the Analytical Laboratory to
each sample container;

Sample the well using an unused, clean, disposable, single check valve bailer, or the
equivalent;

Sample water should be transferred to sample containers in a controlled manner that
will minimize sample agitation and aeration;

In the case of VOC samples, be sure that the sample containers are filled as full as
possible with no airspace in the containers;

After each sample container is filled, rinse the lid of the container with water, and
tighten lid onto container; and,

Discard the bailer.

Heavy Metals, All Other Non-Radiologics and Gross Alpha Sampling

When sampling for heavy metals, all other non-radiologics and for gross alpha, the following
procedure shall be followed:

a)

b)

Obtain the specifically identified sample container for the type of sample to be taken,
as provided by the Analytical Laboratory;

Add the quantity of specified preservative provided by the Analytical Laboratory to
each sample container;

When using a pump to sample (wells without shallow water columns, i.e., where the
water column is more than five feet above the bottom of the well casing or the well
takes less than two days to recover from purging):

(i) Place a new 0.45 micron filter on the sample tubing;

(i1) Pump the sample through the filtration unit, and into the sample container at
the same rate or a lesser pumping rate than was used to purge the well;
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(i11))The pump should be operated in a continuous manner so that it does not
produce samples that are aerated in the return tube or upon discharge;

(iv)Remove pump from the well; and

(v) If using a portable (non-dedicated pump), decontaminate pump as per Section

6.2.5.

Do not place decontaminated pump on the ground or on other

contaminated surfaces;

d) When using a bailer to sample (wells with shallow water columns, i.e., where the
water column is less than five feet above the bottom of the well casing or the well
takes over two days to recover from purging), then one of the following two
procedures will be used:

(1) Filtering Water Samples at the Well Head

A.

The sample water is collected by use of a 3 inch Teflon bailer, or the
equivalent, that is capable of being attached to a hand-operated
pressure pump, or the equivalent. Only disposable parts of the
pressure pump may come into contact with the sample water;

Attach the pump to the disposable bailer and activate the pump in
accordance with manufacturer’s instructions, such that the sample
water in the bailer is forced through a clean, un-used, disposable 0.45
micron filter into a clean previously unused sample container, in a
manner such that only disposable parts of the pump mechanism come
into contact with the sample water;

Sample water should be transferred to sample containers in a
controlled manner that will minimize sample agitation and aeration;
Rinse lid of sample container with any remaining filtered water, after
container is filled with filtered water, and tighten lid onto container;
Unless dedicated to a particular well, dispose of the bailer, filter and
any parts of the pump mechanism that come into contact with the
sample water; and

No rinsate sample is needed, because everything that comes into
contact with the sample water is clean and unused prior to sampling,
and disposed of after sampling the well;

(i1) Filtering Water Samples at the Mill Laboratory

A.

B.

A new, clean 1 gallon raw sample container must be used to capture
waters needed to be filtered;

The sample water is collected by use of a 3 inch Teflon bailer, or the
equivalent, and then discharged into the 1 gallon container;

After all the samples have been collected for the well and placed in the
field sample container, which contains blue ice to keep the samples at
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.

the required temperature, the sampler will then proceed directly back
to the Mill laboratory and perform the filtration on the sample;
Unless the bailer is dedicated to a particular well, it will be disposed of
after completion of sampling in the well;
Upon arrival at the administration building, all other samples from the
well (that do not require filtration) will be placed in the sample holding
refrigerator in the locked sample storage room;
The sampler will then carry the sample that requires filtration in the
cooler to the laboratory and set up the equipment to be used for
filtration of the sample;
The equipment needed for this process consists of:
e 2000 ml glass filter flask
e 250 ml bell and glass frit for a micro-filtration 0.45 micron
filter setup
¢ (.45 micron filter paper
The glass filter flask and micro-filtration equipment will go through a
cleaning and rinsate process. The processing will included the
following:
e Rinsing of the equipment using DI water
e Rinsing the equipment with a mixture of DI water and HNO3
e Rinsing the equipment with a mixture of DI water and Liqui-
Nox soap
e Rinsing the equipment with DI water
e Finally the collection of the final process rinsate solutions are
placed in the sample collection cooler and labeled as a filtration
equipment rinsate sample; _
The flask is attached to the vacuum system in the laboratory using
Tygon Vacuum Tubing, or the equivalent;
The micro-filtration system is then inserted into the filter flask;
A 0.45 micron filter paper is then placed between the bell and the glass
frit and clamped in place to prevent solution leaking out;
The water sample is then slowly added into the bell and the vacuum is
turned on;
As the vacuum draws the water through the filter paper, additional
solutions are added until the flask is full;
When the flask is full, the vacuum is turned off and the bell is
unclamped from the frit. The Tygon tubing is then removed from the
flask. The glass frit is then pulled out of the flask;
The filtered solutions are then poured into the various remaining
sample collection bottles. Sample water should be transferred to
sample containers in a controlled manner that will minimize sample
agitation and aeration;
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P. Rinse lid of sample container with any remaining filtered water, after
container is filled with filtered water, and tighten lid onto container;

Q. If additional filtered water is required to complete the sample
requirements, the sample bottles will be placed in the field cooler
along with the raw sample and housed there while the filtration system
is being hooked back up and the procedures set out in paragraphs I to P
above are repeated until sufficient sample water has been filtered to fill
up the required number of sample bottles;

R.  After all samples from the well that require filtration have been filtered
in accordance with the foregoing procedure and placed in the proper
sample bottles, the remainder of the raw sample is then discharged into
the laboratory sink, which runs to tails; and

S.  The filtered samples are then transported to the locked sample storage
room and placed in the sample holding refrigerator.

The time lapse between the actual sampling times to the completion of the
filtration process is approximately ¥2 hour. Samples are always in the field
sample container, except for when the raw sample is pulled from the cooler
and poured in the bell on the filter flask.

6.2.12. Procedures to Follow After Sampling

a)

b)

In each case, once a sample is taken, identify and label the sample container with:

e Sample location/facility

¢ Date and time of sample

¢ Any preservation method utilized

e Sampler’s initials

o Filtered or unfiltered

e Parameters requested to be analyzed

Place each sample in an ice-packed cooler, immediately upon taking the sample
and labeling the sample container;

Replace the casing cap on the well. Lock the well;

Before leaving the sampling location, thoroughly document the sampling event on
the Field Data Worksheet, by recording the items required in paragraph 7.1; and

Upon returning to the office, the samples must be stored in a refrigerator at
approximately 4° C until transferred to the Analytical Laboratory. Samples will
then be re-packed in the plastic ice-packed cooler and transported via these sealed
plastic containers by postal contract services to the Analytical Laboratory.
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7. SAMPLE DOCUMENTATION TRACKING AND RECORD KEEPING
7.1. Field Data Worksheets

Documentation of observations and data from sampling provide important information about
the sampling process and provide a permanent record for sampling activities. All
observations and field sampling data will be recorded in waterproof ink on the Field Data
Worksheets, which will be maintained on file at the Mill.

The Field Data Worksheets will contain the following information:

e Name of the site/facility

o description of sampling event

e location of sample (well name)

e sampler’s name(s) and signature(s)

e date(s) and time(s) of well purging and sample collection
type of well purging equipment used (pump or bailer)
previous well sampled during the sampling event

well depth

depth to groundwater before purging and sampling
results of in-field measurements (pH, specific conductance, water
temperature)

e redox potential (Eh) measurements

e turbidity measurements

calculated well casing volume

volume of water purged before sampling

volume of water purged when field parameters are measured
type and condition of well pump

description of samples taken

sample handling, including filtration and preservation

e volume of water collected for analysis

e types of sample containers and preservatives

¢ weather conditions and external air temperature

e name of certified Analytical Laboratory.

The Field Data Worksheets will also contain detailed notes describing any other significant
factors during the sampling event, including, as applicable: condition of the well cap and
lock; water appearance, color, odor, clarity; presence of debris or solids; any variances from
this Procedure; and any other relevant feature or condition. An example of a form of Field
Data Worksheet that incorporates this information is attached as Attachment 1.
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7.2. Chain-Of-Custody and Analytical Request Record

A Chain-of-Custody and Analytical Request Record form (the “COC Form”), provided by the
Analytical Laboratory, will accompany the samples being shipped to the Analytical
Laboratory. An example of the Analytical Laboratory’s Chain of Custody Form is attached
as Attachment 2. If the Chain of Custody Form changes at any time, the Company shall
provide a copy of the new or revised Chain of Custody Form to the Executive Secretary and
substitute the new form for the old form in Attachment 2. Standard Chain-of-Custody
protocol is initiated for each sample set. A COC Form is to be completed for each set of
samples collected in a shipping container (cooler) and is to include the following:

e sampler’s name

company name

date and time of collection

sample type (e.g., water)

sample location

number of sample containers in the shipping container

analyses requested

signatures of persons involved in the chain of possession

internal temperatures of the shipping container when opened at the laboratory
remarks section to identify potential hazards or to relay other information to the
Analytical Laboratory.

Chain-of-Custody reports will be placed inside a re-sealable bag and taped to the inside lid.
Custody seals will be placed on the outside of each cooler.

The person shipping the samples to the Analytical Laboratory will sign the COC Form,
document shipment method, and send the original and the second copy of the COC Form
with the samples. Upon receipt of the samples, the person receiving the samples will sign the
COC Form and return the second copy to the Mill’s RSO.

Copies of the COC Forms and other relevant documentation will be retained at the Mill.

7.3. Record Keeping

The Field Data Worksheets are retained at the Mill.

Original Certificates of Analysis from the Analytical Laboratory, showing the laboratory
analytical results for the water samples, are maintained at the Mill.

Once all the data for the quarter (all wells sampled during the quarter) is completed, key data
from the Field Data Worksheets and from the Certificates of Analysis are typed into a
computer file. Key data entered into the computer file will include well 1L.D., sample date,
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depth to groundwater, average field data, and all laboratory analytical data. These computer
files are maintained at the Mill.

8. ANALYTICAL PROCEDURES AND QA/QC

Analytical Laboratory QA provides a means for establishing consistency in the performance
of analytical procedures and assuring adherence to analytical methods utilized. Analytical
Laboratory QC programs include traceability of measurements to independent reference
materials and internal controls.

8.1.  Analytical Quality Control

Analytical QA/QC will be governed by the QA/QC program of the Analytical Laboratory. In
choosing and retaining the Analytical Laboratory, DUSA shall ensure that the Analytical
Laboratory is certified by the State of Utah and by NELAP and/or NAVLAP, is capable of
performing the analytical procedures specified in Section 8.2, and that the QA/QC program
of the Analytical Laboratory includes the spikes, blanks and duplicates described in Section
8.1.2.

8.1.2.  Spikes, Blanks and Duplicates

Analytical Laboratory QC samples will assess the accuracy and precision of the analyses.
The following describes the type of QC samples that will be used by the Analytical
Laboratory to assess the quality of the data. The following procedures shall be performed at

least once with each Batch of samples:

a) Duplicate Spike (Matrix Spike)

A split/spiked field sample shall be analyzed with every analytical batch. Analytes
stipulated by the analytical method, by applicable regulations, or by other specific
requirements must be spiked into the sample. Selection of the sample to be spiked
and/or split depends on the information required and the variety of conditions within a
typical matrix. The duplicate spike (matrix spike) sample serves as a check
evaluating the effect of the sample matrix on the accuracy of analysis.

b) Blanks

Each batch shall be accompanied by a reagent blank. The reagent blank shall be
carried through the entire analytical procedure. Contamination detected in analysis of
reagent blanks will be used to evaluate any Analytical Laboratory contamination of
environmental samples which may have occurred.
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¢) Field Samples/Surrogate Compounds

Every blank, standard, and environmental sample (including matrix spike/matrix
duplicate samples) shall be spiked with surrogate compounds prior to purging or
extraction. Surrogates are organic compounds which are similar to analytes of
interest in chemical composition, extraction, and chromatography, but which are not
normally found in environmental samples. Surrogates shall be spiked into samples
according to the appropriate organic analytical methods.

d) Check Sample

Each analytical batch shall contain a number of check samples. For each method, the
Analytical Laboratory will normally analyze the following check samples or their
equivalents: a method blank, a laboratory control spike, a matrix spike, and a matrix
spike duplicate, or the equivalent, with relative percent difference reported.

8.2. Analytical Laboratory Procedures

The analytical procedures to be used by the Analytical Laboratory will be as specified in
Table 1, or as otherwise authorized by the Executive Secretary.
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Table 1
Contaminant | Analytical | Reporting | Maximum Sample Sample
Methods Limit" Holding | Preservation | Temperature
to be Used Times Requirements | Requirements
Nutrients
Ammonia (as N) A4500- 0.05 mg/L | 28 days H,SO4 to 4°C
NH3 G pH<2
Nitrate & Nitrite E353.2 0.1 mg/L. | 28 days H,S0, to 4°C
(as N) pH<2
Heavy Metals
Arsenic E200.8 Sug/L | 6 months HNOs to pH<2 | None
Beryllium E200.8 0.50 ug/I. | 6 months HNOsto pH<2 | None
Cadmium E200.8 0.50 ug/L | 6 months HNOsto pH<2 | None
Chromium E200.8 25 ug/LL | 6 months HNOsto pH<2 | None
Cobalt E200.8 10 ug/l. | 6 months HNOs to pH<2 | None
Copper E200.8 10 ug/l. | 6 months | HNOsto pH<2 | None
Iron E200.7 30 ug/l. | 6 months HNOjto pH<2 | None
Lead E200.8 1.0 ug/LL | 6 months HNOsto pH<2 | None
Manganese E200.8 10 pg/LL | 6 months HNOsto pH<2 | None
Mercury E200.8 0.50 ng/LL | 28 days HNO;to pH<2 | None
Molybdenum E200.8 10 ug/L. | 6 months HNOs to pH<2 | None
Nickel E200.8 20 ug/LL | 6 months HNOs to pH<2 | None
Selenium E200.8 S5ug/L | 6 months HNO;to pH<2 | None
Silver E200.8 10 pg/LL | 6 months HNOsto pH<2 | None
Thallium E200.8 0.50 ug/LL | 6 months HNO; to pH<2 | None
Tin E200.8 100 pg/LL | 6 months HNOs to pH<2 | None
Uranium E200.8 0.30 ug/L. | 6 months HNOjto pH<2 | None
Vanadium E200.8 15 ug/l. | 6 months HNOs3 to pH<2 | None
Zinc E200.8 10 ug/l. | 6 months HNO; to pH<2 | None
Radiologics
Gross Alpha E900.1 1.0 pCi/L | 6 months | HNOs;to pH<2 | None
Volatile
Organic
Compounds
Acetone SW8260B | 20ug/LL | 14 days HClto pH<2 | 4°C
Benzene SW8260B | 1.0ug/LL | 14 days HCltopH<2 |4°C
2-Butanone SW8260B | 20ug/l. | 14 days HClto pH<2 | 4°C
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Contaminant | Analytical | Reporting | Maximum Sample Sample
Methods Limit" Holding | Preservation | Temperature

to be Used Times Requirements | Requirements

(MEK)

Carbon SW8260B | 1.0pug/L | 14 days HClto pH<2 |4°C

Tetrachloride

Chloroform SW8260B | 1.0 ug/L | 14 days HClto pH<2 |4°C

Chloromethane | SW8260B | 1.0ug/L | 14 days HClto pH<2 |4°C

Dichloromethane | SW8260B | 1.0 pg/L | 14 days HClto pH<2 |4°C

(Methylene

Chloride)

Naphthalene SW8260B | 1.0 ug/l. | 14 days HClto pH<2 |4°C

Tetrahydrofuran | SW8260B | 1.0 ug/L. | 14 days HClto pH<2 |4°C

Toluene SW8260B | 1.0ug/L | 14 days HClto pH<2 |4°C

Xylenes (total) SW8260B | 1.0 ug/L | 14 days HClto pH<2 |4°C

Others

Field pH (S.U.) A4500-H | 0.01 s.u. | Immediate | None None
B

Fluoride A4500-FC | 0.1 mg/L. | 28 days None None

TDS A2540 C 10 mg/L. | 28 days None 4°C

General

Inorganics

Chloride A4500-Cl 1 mg/LL | 28 days None None
B

Sulfate A4500- 1 mg/L |28 days None 4°C

SO4 E

Carbonate as| A2320B 1 mg/l. | 14 days None 4°C

CO3

Bicarbonate as| A2320B 1 mg/L. | 14 days None 4°C

HCO3 ‘

Sodium E200.7 0.5mg/L. | 6 months | HNOsto pH<2 | None

Potassium E200.7 0.5 mg/L | 6 months HNOs to pH<2 | None

Magnesium E200.7 0.5 mg/L | 6 months HNOs to pH<2 | None

Calcium E200.7 0.5 mg/L. | 6 months HNOs to pH<2 | None

1. The Analytical Laboratory will be required to meet the reporting limits (“RLs”) in the foregoing Table,
unless the RL must be increased due to sample matrix interference (i.e., due to dilution gain), in which case the
increased RL will be used, or unless otherwise approved by the Executive Secretary.
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9. INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks are inherent in this Plan. The QA Manager will monitor the
performance of the Sample and QC Monitors, and, to the extent practicable, the Analysis
Monitor to ensure that they are following this Plan. In addition, either the QA Manager or a
Sampling and QC Monitor will review and validate the analytical data generated by the
Analytical Laboratory to ensure that it meets the DQOs established by this Plant. Finally,
periodic system and performance audits will be performed, as detailed in Section 12 below.

9.1. Field QC Check Procedures
The QA Manager will perform the following QA/QC analysis of field procedures:
9.1.1. Review of Compliance With the Procedures Contained in this Plan

Observation of technician performance is monitored by the QA Manager on a periodic basis
to ensure compliance with this Plan.

9.1.2.  Analyte Completeness Review

The QA Manager will review all Analytical Results to confirm that the analytical results are
complete (i.e., there is an analytical result for each required constituent in each well).
Executive Secretary approval will be required for any completeness (prior to QA/QC
analysis) less than 100 percent. Non-conformance will be defined as a failure to provide field
parameter results and analytical results for each parameter and for each well required in
Sections 6.2.2 and 6.2.3, for the sampling event, without prior Executive Secretary approval.

9.1.3. Blank Comparisons

Trip blanks, and equipment rinsate samples will be compared with original sample results.
Non-conformance conditions will exist when contaminant levels in the blank(s)/samples(s)
are within an order of magnitude of the original sample result. (TEGD, Field QA/QC
Program, page 119).

9.1.4. Duplicate Sample Comparisons

The following analyses will be performed on duplicate field samples:

a) Relative Percent Difference.

RPDs will be calculated in comparisons of duplicate and original field sample results.
Non-conformance will exist when the RPD > 20%, unless the measured activities are less
than 5 times the required detection limit (Standard Methods, 1998) (EPA Contract
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Laboratory Program National Functional Guidelines for Inorganic Data Review, February
1994, 9240.1-05-01, p. 25).

b) Radiologics Counting Error Term
The reported error term shall be no greater than 20% of the original sample concentration.
Non-conformance exists when the error term is greater than 20% of the reported

concentration.

¢) Radiologics, Duplicate Samples

Comparability of results between the original and duplicate radiologic samples will be
evaluated by determining compliance with the following formula:

| A-B | /(s2®+sb*)* < 2
Where:

A = the first duplicate measurement

B = the second duplicate measurement

sa’ = the uncertainty of the first measurement squared
sb® = the uncertainty of the second measurement squared

Non-conformance exists when the foregoing equation is > 2.

(EPA Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and
Procedures Quality Assurance, January 2005, EPA 815-R-05-004, p. VI-9).

If the QA Managers review finds any situations of non-conformance, see Section 10.
9.2. Analytical Laboratory QA Reviews

Full validation will include recalculation of raw data for a minimum of one or more analytes
for ten percent of the samples analyzed. The remaining 90% of all data will undergo a QC
review which will include validating holding times and QC samples. Overall data assessment
will be a part of the validation process as well.

The Analysis Monitor or data validation specialist will evaluate the quality of the data based
on SW-846, the applicable portions of NRC guide 4.14 and on analytical methods used. The
reviewer will check the following: (1) sample preparation information is correct and
complete, (2) analysis information is correct and complete, (3) appropriate Analytical
Laboratory procedures are followed, (4) analytical results are correct and complete, (5) QC
samples are within established control limits, (6) blanks are within QC limits, (7) special
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sample preparation and analytical requirements have been met, and (8) documentation is
complete.

The Analytical Laboratory will prepare and retain full QC and analytical documentation. The
Analytical Laboratory will report the data as a group of one batch or less, along with the
QA/QC data. The Analytical Laboratory will provide the following information: (1) cover
sheet listing samples included in report with a narrative, (2) results of compounds identified
and quantified, and (3) reporting limits for all analytes. Also to be included are the QA/QC
analytical results.

9.3. QA Manager Review of Analytical Laboratory Results and Procedures.

The QA Manager shall perform the following QA reviews relating to Analytical Laboratory
procedures:

a) Reporting Limit (RL) Comparisons

The QA Manager shall confirm that all reporting limits used by the Analytical Laboratory are
in conformance with the reporting limits set out on Table 1. Non-conformance shall be
defined as: 1) a reporting limit that violates these provisions, unless the reporting limit must
be increased due to sample matrix interference (i.e., due to dilution gain); or 2) a reporting
limit that exceeds the respective GWQS listed in Table 2 of the GWDP.

b) Laboratory Methods Review

The QA Manager shall confirm that the analytical methods used by the Analytical Laboratory
are those specified in Table 1, unless otherwise approved by the Executive Secretary. Non-
conformance shall be defined when the Analytical Laboratory uses analytical methods not
listed in Table 1 and not otherwise approved by the Executive Secretary.

¢) Holding Time Examination

The QA Manager will review the analytical reports to verify that the holding time for each
contaminant was not exceeded. Non-conformance shall be defined when the holding time is
exceeded.

d) Sample Temperature Examination

The QA Manager shall review the analytical reports to verify that the samples were received
by the Analytical Laboratory at a temperature no greater than the approved temperature listed
in Table 1. Non-conformance shall be defined when the sample temperature is exceeded.
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9.4. Analytical Data

All QA/QC data and records required by the Analytical Laboratory’s QA/QC program shall
be retained by the Analytical Laboratory and shall be made available to DUSA as requested.

Analytical data submitted by the Analytical Laboratory should contain the date/time the
sample was collected, the date/time the sample was received by the Analytical Laboratory,
the date/time the sample was extracted (if applicable), and the date/time the sample was
analyzed.

All out-of-compliance results will be logged by the Analysis Monitor with corrective actions
described as well as the results of the corrective actions taken. All raw and reduced data will
be stored according to the Analytical Laboratory’s record keeping procedures and QA
program. All Analytical Laboratory procedures and records will be available for on-site
inspection at any time during the course of investigation.

If re-runs occur with increasing frequency, the Analysis Monitor and the Mill’s QA Manager
will be consulted to establish more appropriate analytical approaches for problem samples.

10. CORRECTIVE ACTION
10.1. 'When Corrective Action is Required

The Sampling and QC Monitors and Analytical Laboratory are responsible for following
procedures in accordance with this Plan. Corrective action should be taken for any procedure
deficiencies or deviations noted in this Plan. All deviations from field sampling procedures
will be noted on the Field Data Worksheets or other applicable records. Any QA/QC
problems that arise will be brought to the immediate attention of the QA Manager.
Analytical Laboratory deviations will be recorded by the Analysis Monitor in a logbook as
well.

When non-conformance is identified, DUSA shall:

a) When non-conformance occurs as specified in Sections 9.1.3, 9.1.4 or 9.3, the data
shall be qualified to denote the problem. In addition, DUSA shall determine the root
cause, and provide specific steps to resolve problems(s) in accordance with the
procedure set forth in Section 10.2, to ensure completeness with all requirements of
this Plan before the next sampling event;

b) When a sample is lost, sample container broken, or the sample or analyte was
omitted, resample within 10 days of discovery and analyze again in compliance with
all requirements of this Plan. The results for this sample(s) should be included in the
same quarterly monitoring report with other samples collected for the same sampling
event; and
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¢) For any other material deviation from this Plan, the procedure set forth in Section
10.2 shall be followed.

10.2. Procedure for Corrective Action
The need for corrective action may be identified by system or performance audits or by
standard QA/QC procedures. The procedures to be followed if the need for a corrective
action is identified, are as follows:

a) Identification and definition of the problem,;

b) Assignment of responsibility for investigating the problem;

c) Investigation and determination of the cause of the problem,;

d) Determination of a corrective action to eliminate the problem;

e) Assigning and accepting responsibility for implementing the corrective action;

f) Implementing the corrective action and evaluating its effectiveness; and

g) Verifying that the corrective action has eliminated the problem.
The QA Manager shall ensure that these steps are taken and that the problem which led to the
corrective action has been resolved. Upon implementation of a corrective action, a
memorandum documenting the corrective action will be placed in the applicable monitoring
files and in Mill Central Files, or the corrective action will be documented in a Report
prepared in accordance with Section 11.
11.  REPORTING
As required under paragraph LF.1 of the GWDP, the Mill will send a groundwater
monitoring report to the Executive Secretary on a quarterly basis. The reports will be

prepared by Mill personnel and approved by DUSA corporate management prior to submittal.
The reports shall be submitted according to the following schedule:

Quarter Period Due Date
First January — March June 1
Second April — June September 1
Third July — September December 1
Fourth October — December March 1
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The reports will include the following information:

e Description of monitor wells sampled

e Description of sampling methodology, equipment an decontamination
procedures to the extent they differ from those described in this Plan

e A summary data table of historic groundwater levels for each monitor well
and piezometer

e A summary data table showing the results of the sampling event, listing all
wells and the analytical results for all constituents and identifying any
constituents that are subject to accelerated monitoring in any particular wells
pursuant to Part 1.G.1 of the GWDP or are out of compliance in any particular
wells pursuant to Part 1.G.2 of the GWDP

e Copies of Field Data Worksheets

e Copies of Analytical Laboratory results

e Copies of Chain of Custody Forms

e Water table contour map

e Evaluation of groundwater levels, gradients and flow directions

e Quality assurance evaluation and data validation description (see Section 9 for
further details)

e Corrective actions for QA/QC problems

e Recommendations and Conclusions.

In addition, an electronic copy of all analytical results will be transmitted to the Executive
Secretary in comma separated values (CSV) format, or as otherwise advised by the Executive
Secretary.

Further reporting may be required as a result of accelerated monitoring under parégraphs

L.G.1 and 1.G.2 of the GWDP. The frequency and content of these reports will be defined by
DUSA corporate management working with the Executive Secretary.

12. SYSTEM AND PERFORMANCE AUDITS

12.1. QA Manager to Perform System Audits and Performance Audits

DUSA shall perform such system audits and performance audits as it considers necessary in
order to ensure that data of known and defensible quality are produced during a sampling
program. The frequency and timing of system and performance audits shall be as determined
by DUSA.

12.2. System Audits

System audits are qualitative evaluations of all components of field and Analytical
Laboratory QC measurement systems. They determine if the measurement systems are being



Mill - Groundwater Discharge Permit Date: 2.25.07 Revision: 2
Groundwater Monitoring
Quality Assurance Plan (QAP) Page 37 of 41

used appropriately. System audits will review field and Analytical Laboratory operations,
including sampling equipment, laboratory equipment, sampling procedures, and equipment
calibrations, to evaluate the effectiveness of the QA program and to identify any weakness
that may exist. The audits may be carried out before all systems are operational, during the
program, or after the completion of the program. Such audits typically involve a comparison
of the activities required under this Plan with those actually scheduled or performed. A
special type of systems audit is the data management audit. This audit addresses only data
collection and management activities.

12.3. Performance Audits

The performance audit is a quantitative evaluation of the measurement systems of a program.
It requires testing the measurement systems with samples of known composition or behavior
to evaluate precision and accuracy. With respect to performance audits of the analytical
process, either blind performance evaluation samples will be submitted to the Analytical
Laboratory for analysis, or the auditor will request that it provide results of the blind studies
that the Analytical Laboratory must provide to its NELAP and/or NAVLAP accreditation
agency on an annual basis. The performance audit is carried out without the knowledge of
the analysts, to the extent practicable.

12.4. Follow-Up Actions

Response to the system audits and performance audits is required when deviations are found
and corrective action is required. Where a corrective action is required, the steps set out in
Section 10.2 will be followed.

12.5. Audit Records

Audit records for all audits conducted will be retained in Mill Central Files. These records
will contain audit reports, written, records of completion for corrective actions, and any other
documents associated with the audits supporting audit findings or corrective actions.

13. PREVENTIVE MAINTENANCE

Preventive maintenance concerns the proper maintenance and care of field and laboratory
instruments. Preventive maintenance helps ensure that monitoring data generated will be of
sufficient quality to meet QA objectives. Both field and laboratory instruments have a set
maintenance schedule to ensure proper functioning of the instruments.

Field instruments will be maintained as per the manufacturer’s specifications and established
sampling practice. Field instruments will be checked and calibrated prior to use, in
accordance with Section 5. Batteries will be charged and checked daily when these
instruments are in use. All equipment out of service will be immediately replaced. Field
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instruments will be protected from adverse weather conditions during sampling activities.
Instruments will be stored properly at the end of each working day. Calibration and
maintenance problems encountered will be recorded in the Field Data Worksheets or
logbook.

The Analytical Laboratory is responsible for the maintenance and calibration of its
instruments in accordance with Analytical Laboratory procedures and as required in order to
maintain its NELAP and/or NAVLAP certifications. Preventive maintenance will be
performed on a scheduled basis to minimize downtime and the potential interruption of
analytical work.

14. QUALITY ASSURANCE REPORTS TO MANAGEMENT
14.1. Ongoing QA/QC Reporting
The following reporting activities shall be undertaken on a regular basis:

a) The Sample and QC Monitors shall report to the QA Manager regularly regarding
progress of the applicable sampling program. The Sample and QC Monitors will
also brief the QA Manager on any QA/QC issues associated with such sampling
activities.

b) The Analytical Laboratory shall maintain detailed procedures for laboratory record
keeping. Each data set report submitted to the Mill’s QA Manager or his staff will
identify the analytical methods performed and all QA/QC measures not within the
established control limits. Any QA/QC problems will be brought to the QA
Manager’s attention as soon as possible; and

¢) After sampling has been completed and final analyses are completed and reviewed, a
brief data evaluation summary report will be prepared by the Analytical Laboratory
for review by the QA Manager, by a Sampling and QC Monitor or by such other
qualified person as may be designated by the QA Manager. The report will be
prepared in accordance with NELAP and/or NAVLAP requirements and will
summarize the data validation efforts and provide an evaluation of the data quality.

14.2. Periodic Reporting to Management

The QA Manager shall present a report to DUSA’s ALARA Committee at least once per
calendar year on the performance of the measurement system and the data quality. These
reports shall include:

a) Periodic assessment of measurement quality indicators, i.e., data accuracy, precision
and completeness;
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b) Results of any performance audits, including any corrective actions;
¢) Results of any system audits, including any corrective actions; and
d) Significant QA problems and recommended solutions.

15. AMENDMENT

This Plan may be amended from time to time by DUSA only with the approval of the
Executive Secretary.

16. REFERENCES
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ATTACHMENT 1
WHITE MESA URANIUM MILL
FIELD DATA WORKSHEET FOR GROUND WATER
Description of Sampling Event:

Sampler
Location (well name) Name and initials
Date and Time for Purging and Sampling (if different)

Well Purging Equip Used: __pump or __bailer Well Pump (if other than Bennet)

Sampling Event Prev. Well Sampled in Sampling Event

pH Buffer 7.0 pH Buffer 4.0

Specific Conductance uMHOS/cm  Well Depth

Depth to Water Before Purging Casing Volume (V) 4" Well: (.653h)
3" Well: (:367h)

Conductance (avg) pH of Water (avg)

Well Water Temp. (avg) Redox Potential (Eh)_____ Turbidity

Weather Cond. Ext’l Amb. Temp.(prior to sampling event)

Time: Gal. Purged Time: Gal. Purged

Conductance ' Conductance

pH pH

Temperature Temperature

Redox Potential (Eh) Redox Potential (Eh)

Turbidity Turbidity

Time: Gal. Purged Time: Gal. Purged

Conductance Conductance

pH pH.

Temperature Temperature

Redox Potential (Eh) Redox Potential (Eh)




Mill — Groundwater Discharge Permit Date: 11.17.06 Revision: 1
Groundwater Monitoring
Quality Assurance Plan (QAP) Page 41 of 41

Turbidity Turbidity

Volume of Water Purged When Field Parameters are Measured

Pumping Rate Calculation

Flow Rate (Q), in gpm. Time to evacuate two casing volumes (2V)
S/60 = = T=2V/IQ=

Number of casing volumes evacuated (if other than two)

If well evacuated to dryness, number of gallons evacuated

Name of Certified Analytical Laboratory if Other Than Energy Labs

Type of Sample Sample Sample Volume | Filtered Preservative Added

Taken (indicate if other | (circle) (circle)

(circle) than as specified

below)

VOCs Y N 3x40 ml Y N HCL Y N
Nutrients Y N 100 ml Y N H,SO, Y N
Heavy Metals Y N 250 ml Y N HNO, Y N
All Other Non- Y N 250 ml Y N No Preservative Added
Radiologics :
Gross Alpha Y N 1,000 ml Y N H,S0, Y N
Other (specify) Y N Sample volume Y N Y N

If a preservative is used,
Specify Type and
Quantity of Preservative:

Comments




ATTACHMENT 2
Chain of Custody Form

Company Name:

~Ghain of Custody and Analytical Request Record

PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side.

Page__".

of

Project Name, FPWa %, Permit 7, B,

Report Mail Address:

Contact Name, Phone, Fax, E-mail;

“Sampler Name If other than Contact:

{nvoice Address:

This serves as notice of this possibifity. All sub-contract data will be clearly nofated on your analytical report.

Invoice Contact & Phone # Purchase order # ELI Quote #:
Report Required For:  POTWMWWTPO  DW O § | ANALY|SIS REQUESTED Notify ELI prior to RUSH  |Shiippediby:
Other pos sample submittal for additional
ESEB. charges and scheduling  { Cooler ID(s)
Special Report Formats - ELI must be nofified prior to £2 -2 o o
sample submiital for the following: 8z 2 ‘: wig g . W
NELAC O A2AL  LevelivDd 5853 SlzIE o
@ A g A ' ot
Other. 'é é;;g & E 812 | Custody Seal Y N
EDD/EDT [ Format 253 <|S|E 4 Intact Y N
_ i - kS wisls Signature Y N
SAMPLE IDENTIFICATION Coliection ]Collection « wiEld Match
{Name, Location, Interval, etc.) Date Time MATRIX : wizlz Lab 1D
1 N
1
2 1
R
3 f
5T
4 2
5 , !
>
[ 5
s
7 bk
{8 ALY
o
) bed
g L]
10 !
_ ek
C ustody Relinquished by (print}: Date/Time: Signature: Recsived by (print): DaterTime: " Signature;
Recor d Reflnquished by (print): Date/Tims: Signature: Raceived by (print): Datertime; " Signatorer
MUST be -
Signed LABORATORY USE ONLY
Sample Disposal: __ Return to client: Lab Disposal: Sample Type: # of fractions
in certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in arder to plate the lysis requested

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, & links.
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PLAN SUMMARY

TRANSPORTATION ACCIDENT RESPONSE PLAN FOR URANIUM CONCENTRATE

Driver or carrier instructions will be given to each driver of each transport leaving the plant site
with a load of uranium concentrate. These instructions will consist of an explanation of the
product, preliminary precautions at the accident site, whom to notify and what to do in case of
fire.

In the event of a transportation-related accident, immediate containment of the product will be
achieved by covering the spill area with a plastic sheeting or equivalent material to prevent wind
and water erosion. If sheeting is not available, and depending on where the spill occurs, soil
from the surrounding area may be used. Perimeter ditching will be used to contain the spill if it
should occur in an area where runoff could result from precipitation.

All human and vehicular traffic through the spill area will be restricted. The area would be
cordoned off if possible. All persons not participating in the accident response will be restricted
to 50 feet from the accident site. Local law enforcement officers will be notified and may be
asked to assist in controlling traffic and keeping unauthorized persons out of the spill area.

Covered containers and removal equipment, i.e., large plastic sheeting, radioactive signs, ropes,
hoses, shovels, vacuums, axes, stakes, heavy equipment (front-end loaders, graders, etc.), will be
available to clean up the yellowcake. If conditions warrant, water will be applied to the spilled
yellowcake in a fine spray to assist in dust abatement.

Gloves, protective clothing, and any personal clothing contaminated during cleanup operations
will be encased in plastic bags and kept in the plant area for decontamination or disposal. -

Response team members will have a thorough knowledge in basic first aid and of the physical
hazards in inhalation, ingestion, or absorption of radionuclides. Team members will adequately
protect themselves.

The cleanup operation will involve removing small amounts of pavement, topsoil and vegetation
in the immediate area of the accident. The material that will have to be removed from the
affected area will be returned to the mill for reprocessing, if possible, or disposed of in a manner
approved by the NRC or the Executive Secretary. Following cleanup of the affected area, an
alpha survey will be conducted to insure that radioactivity is within the limits outlined in NRC
Guidelines for Decontamination of Facilities and Equipment prior to release for unrestricted use,
dated November, 1976. An investigation will be conducted by the Radiation Protection
Department. Results and recommendations of the investigation and of the decontamination
survey will be documented and maintained for at least five years.

The NRC will be notified promptly of any accident of this type.
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EMERGENCY RESPONSE MANUAL FOR A URANIUM CONCENTRATE SPILL
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