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APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
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NSTRUCTIONS—Complete Items 1 through 16 if this is an initial application. If application 1s for renewal of

license, complete only Items 1 through 7 and indicate new information or changes in the program as requestid
in Iter~s 8 through 15. Use supplemental sheets where necessary. Item 16 must be completed on all applications
ail one copy to. Washington State Department of Social and Health Services, Division of Health, Radiation
ontrol Section, P. O. Box 709, Olympia, Washington 98501. Upon approval of this application, the applicant will
eceive a State of Washington Radioactive Material License issued in accordance with the general requirements
ontained in Washington State Department of Social and Health Services, Division of Health, Radiation Contrnl
egulations and the Washington Nuclear Energy and Radiation Control Act, Chapter 70.98 RCW

. NEW APILICATION (7 AMENDMENT TO LICENSE xx RENEWAL .
! (a) NAME AND STREET ADDRESS OF APPLICANT. (b) STREET ADDRESS(ES) AT WHICH RADIOACTIVE
(Institution, firm, hospital, person, etc.) MATERIAL WILL BE USED. (If different from 1 (a).)
Dawn Mining Co., Office of Secretary Dawn Mining Company, Mine & Mill
300 Park Avenue P.0. Box 25

New York, N.Y. 10022

E—— __Ford, WA, 99013
DEPARTMENT TO USE RADIOACTIVE MATERIAL.

3. PREVIOUS LICENSE NUMBER(S). (If this is an applica-
tion for renewal of a license, please indicate and give

number, .
Same as 1 (b) ' AEC License R187
WN 1043-1
T _WN 1043-2 -
4 INDIVIDUAL USER(S). (Name and title of individual(s) 5. RADIATION PROTECTION OFFICER (Name of pcrson
who will use or directly supervise use of radioactive designated as radiation protection officer if other than
materials. Give training *nd experience in Items 8 and 9.) individual user. Attach resume of his training and ex-

perience as in Items 8 and 9).

See Attachment No. 1 See Attachment No. 1

1u)H\INH\(1I\l'“\IPHI\|.T (L) CHEMICAL AND OR PINSICAT FORM AND MANDI AL QUANTINY OF EACH CHEN
(Blements and mass aumber TCAL AND OR PUYSICAL FORM THAT YOU WILE, POSSESS AT ANY ONE FINF
of each.) (I sealed sourcels), also state navie of wmanufachwer, made ! number. number of
- es ' AN o activily ]‘('l’ SOun v"\
A) Natural Uranium pl O ; "
) Daughte:s um pius 1(A) A throughput of approximately 500 tons per day of uranium ore.
Uranium oxide, uranium sulfate, uranium nitrate and Uranium Di-
(8) 90sR-y urnate as solut19ns and §olids. abqut 3,000 pounds per day. Decay
BBoducts of uranium 238 in ore residues.
(B) SR-Y Sealed Source
Manufacturer - Tracer Lab
Model No. - Fabricated as per Attachment No. 6
) No. of Sources - 1
Maximum activity per sources - 350 mCi
7.. -D'F_'j.\;-(‘ﬁllﬂ-l”l_’l'-};l:‘('él‘: I-OR “\:\"Hlﬁ("ll‘ Rr\i‘ﬂ()A-(_'Ti-\'F.7MA‘T!:'.N!.‘.|._W‘Hv..l—.-P‘!':'. i'S‘FD. (If radicactive material is for "human

use.” Supplement A (Form RHF-2) must be completed in lieu of this item If radicactive material 1s in the form of scaled
sources, include the make and model number of the storage container and/or device in which the source will be stored
and’/or used.) Attach extra sheets if necessary
(A) This application for License renewal is requested to cover all work connected with the
processing of natural uranium ore and the extraction and concentration of natural
uranium salts in the form of (NHg), U307 (Yellowcake).
(B) The 90SR-Y source is used as a secondary calibration for all survey and dose rate

instruments.
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Form RHF.1 Page Ton

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if nrecessary)d

PE RA WHERE N ON THE JOB FORMAL Ot pse
8. TY OF T INING nr\'xm Dql'“RAA.ﬂgNGO' lCurf;E ;Euvnn o0 |n-l\o- " :\a
a Principles and practices of radiation ‘ Yes Ne I Yis N
protection 1

b. Radicactivity measurement

standardization and monitoring See Attachment No. 1 Yo Mo b "
techniques and instruments

¢. Mathematics and calculations basic to e S Yes No Yos No
use and measurement of radioactivity

Yes No Yes No
d. Biological effects of radiation
9 EXPERIENCE WITH RADIATION (Actual use of radioisolopes or equivalent experience).
ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
See Attachment No. 1
10. RADIATION DETECTION INSTRUMENTS (Use supplemental sheets if necessary).,
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY WINDOW USE (Monitoring,
(Include make and model number of each) AVAILABLE DETECTED RANGE (mr/hr) THICKNESS Surveying. Measurning)
-— S— (mg/em )

See Attachment No. 2

1 METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE
See Attachment No. 2

12 FILM BADGES, D()b!\lFTi RS. AND BIO-ASSAY PRO('EDURES USED (For film badges, specify mcthod of enlibrating
and processing, or name of supplier).

____See Attachment No. 4 e
INFORMATION TO BE stmun‘m ON ADDITI(NAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers shiclding,
fume hoods, etc. Explanatory sketch of facility 1s attached (Circle answer) Yes No

o : See Attachment NO. 3

14 RADIATION PROTECTION PROGRAM. Describe the radiation protection program includin¢ control measures  If applicatien
covers sealed sources. submit leak testing procedures where applicable, name, training, and experience of person to perform
leak tests and arrangements for performing initial radiation survey, servicing. maimntenance and repair of the <ource

15 “A\TL Dl"vl’(’SAl If a4 comme |rml waste disposal service 18 emploved. specifv name of comrany Otherwise, sithomt detaricad
description of methods which will be used for disposing of radioactive wastes and cstimates of the 1ype and ameoamt of Lelivity
myerese See Attachment No.-5-

b p—— —— s

(This item must be completed by applicant)

16 THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED
IN ITEM 1, CERTIFY THAT THIS APPLICAT'ON 1S PREPARED IN CONFORMITY WITH WASHINGTON STATE
DEPARTMENT OF SOCIAL AND HEALTH SERVICES, DIVISION OF HEALTH. RADIATION CONTROL, RFGULATIONS
AND THAT ALL INFORMATION CONTAINED HFREIN. INCLUDING ANY SUPPLEMFENTS ATTACHED HERETO, IS
TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF

DAWN MINING COMPANY

Applicant named in 1temy |
| Date ?.1‘ 5.,\.4 \‘ﬂ %& p \J

| D8s 9148 2 TH
HE A 8D '
Ly Title of ttrhl\mg oMctal authar 2 to ot o heh g o0 U gt ot

S POOR-ORGINAL ...

;
CERTIFICATE
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DAY MIMING COMPAWY

ATTACHMENT NO. 1

Application for racioactive materials license Items no's 4,5,8,9

As the total mill facilities inciude natural uranium in either the solid
or liquid state, the handling of radioactive materials is hand'ed by the op-
erations and technical staff. The resident manager is ultimately responsible
for all aspects of the operation. The radiation protection officer has been del-
egated the responsibility for radiological and occupational safety.

The attached orginazition chart (attachment 1.1), job descriptions and
experience records outline the responsible positions and individuals which

are involved in controlling possible radiation hazards.

Tne job descriptiors and experience records cover the following positions:
Resident Manager
Mill Superintendent
Mine Superintendent
Safety Supervisor ( Radiation Protection Officer )
Chief Chemist
Mill Foreman
Maintenance Superintendent
In addition Mr. E.M. Craig, past resident manager at Dawn, has been retained

as a consultant. His experience record is also included.

209
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DAWN MINING COMPANY
ORIGANIZATION CHART

ResIDENT MANAGER

1"l IN3WHIOVLLY

Mill

Maintenance

Superintendent Superintendent

I

l

Mill

foreman

|

Chief Chemist

l
I

Mine Superintendent

l

Safety Supervisor
( Radiation Protection Officer )



ATTACHMSNT 1 CON'T.

JOB DESCRIPTION

Position Title: Resident Manager

Reports to: Vice President - Operations
Newmont Mining Corp.
300 Park Ave.
New York, N.Y. 10022

Positions under direct supervision:
Mill Superintendent
Mine Superintendent
Chief Geologist
Chief Accountant
Chief Chemist
Maintenance Superintendert

Safety Supervisor (Radiation Protection Officer)

Job Summary:
Responsible for the mining and milling of uranium, and all related facil-

ities and activities associated with the Dawn operation.



ATTACHMENT 1. CON'T.

JOB DESCRIPTION

Position Title: Safety Supervisor (Radiation Protection Officer)

Reports To: Resident Manager

Positions under direct supervision: None
Job Summary:

Is responsible for the development and implementation of all safety prog-
rams, including emergency procedures. Supervises or personally inspects facil-
ities to verify compliance with all applicable requirements in the areas of radio-
logical health and safety as well as industrial haalth and safety. Works closely
with all supervisory personnel to assure that established programs are maintained.
Responsible for the orderly collection and the interpretation of all monitoring
data; to include data from industrial safety, radiological safety, and environ-
mental monitoring programs. Recommends measures, as necessary, to improve any

and all safety related controls.

JOB DESCRIPTION

Position Title: Chief Chemist

Reports to: Mill Superintendent

Positions under direct supervision: Assigned personnel
Job Summary:

Directly responsible for operation of the analytical laboratory.



ATTACHMENT 1 Con't.

JOB DESCRIPTION

Position Title: Mill Superintendent

Reports To: Resident Manager

Positions under direct supervision:
Mill Foreman
Chief Chemist
Job Summary:
Plans and coordinates activities of personnel engaged in processing of
uranium. Has full responcibility for the overall operation of the mill and

the analytical laboratory.

JOB DESCRIPTION

Position Title: Mine Superintendent

Reports To: Resident Manager

Positions under direct supervision:
A1l Mine Personnel
Mine Contractors
Job Summary:
Plans and coordinates activities of personnel and contractors engaged
in mining uranium ores. Has full responsibility for the overall operation

of the mine.
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ATTACHMENT 1 CON'T.

JOB DESCRIPTION

Position Title: Mill Foreman

Reports To: Mill Superintendent

Positions under direct supervision: Hourly personnel
Operating Mill
Job Summary: Responsible for shift operations of mill.

JOB DESCRIPTION

Position Title: Maintenance Superintendent

Reports To: Resident Manager

Positions under direct supervision: All maintenance personnel.

Job Summary: Responsible for the maintenance of all equipment required

for mine and mill operation.



ATTACHMENT 1 CON'T.

EXPERIENCE RECORD

Jack E. Thompson - Resident Manager

Resident Manager - Dawn Mining Copany - 7 months
Production Manager - Dawn Mining Company - 5 months

General Superintendent - Newmont Mines LTD.
Granduc Operating Div. - 1-1/2 years

Director Safety & Training - Newmont Mines LTD
Granduc Operating Div. - 1 year

Chief Engineer - Newmont Mines LTD
Granduc Operating Div. =~ 6 months

Variety of job assigments @ Magma Copper Company
Summarized as follows:
Engineering - 1 year

Management - 2 years
Administration - 1 year

B.S. Mining Engineering
Univesity of Arizona 1971

Short Course - "Extractive Metallurgy of Uranium"
Toronto, Canada 1978

Professional Engineer - Accociation Prof. Engineer B.C.
1976 - Present  #10930

Member S.M.E., A.I.M.E., C.I.M., Northwest Mining
Association, Arizona Small Mine Operators Association

B. C. Dept. Mines Shift Boss Certification #874

B. C. Dept. Mines Mine Rescue Certificate #5673
St. Johns Ambulance First Aid Certificate #39505

A.M.A. Supervisory Management Course - 1973

Red Cross Stancard Multimedia First Aid Course - 1974

M.C.C. Supervisor's Explosives Course - 1975

M.S.H.A. Course in First Aid #75-1230833

Self Rescuer #75-1504947
Mine Emergency Training #75-1504797
Mine Rescue #1537295 (076 219
Dynamics Safety Management #74-0610959
e



ATTACHMENT 1 CON'T.
EXPERIENCE RECORD

Walter Lawrence - Mill Superintendent

Mill Superintendent: Dawn Mining Co., 1 year

Assistant Mill Superintendent: Idarado Mining Co., 1 year

Mill Department Foreman: Magma Copper Co., 2 years

Metallurgical Tech. & Mill Operator: Anaconca Copper Co., 10 years'
Uranium Tailings Management Course 1978
Industrial First Aid Course
B.S. Mineral Processing Engineer

Montana School of Mines 1976

EXPERIENCE RECORD

Robert Nelson - Radiation Protectiun Officer
Radiation Protection Officer: Dawn Mining Co., 5 years
Assistant Rad. Protection Officer Dawn Mining Co., 2 years
Lab Techniciar: Dawn Mining Co., 2 years
Warehouseman: Dawn Mining Co. 1 year
“Radiation Monitoring ana tonurol”
Short Course, Denver Technical Support

Center, 1977

Bio Assay Seminar
N.R.C., 1978

Industrial First Aid Course

Radiation Protection & Environmental
Surveilance Cours:,
Eberline Instrument Company, 1979

Industrial Respiratory Protection Semminar
Los Alamos Scientific Laboratories, 1979

-10-



ATTACHMENT 1 CON'T.

EXPERIENCE RECORD

Wesley Strong - Chemist
Chemist: Dawn Mining Co., 1 year
Lab Technician: Dawn Mining Ce., 7 years

Spokane Falls Comm. College - Organic & Inorg.
Chemistry - 5 quarters

Industrial First Aid Course

EXPERIENCE RECORD

Lyle Strong - Maintenance Supertinendent
Maintenance Superintendent: Dawn Mining Co., 11 years

Industrial First Aid Course

EXPERIENCE RECORD

Jack Smith - Mill Foreman
Mill Foreman: Dawn Mining Co., 10 years
Mill Shift Foreman: Carlin Gold Co., 4 years
Metallurgical Clerk & Warehouseman: Dawn Mining Co., 3 years

Industrial First Aid Course

_]]_ | (v fa |




ATTACHMENT 1 CON'T.

EXPERIENCE RECORD

Raymond Addington - Mill Foreman
Mill Foreman: Dawn Mining Co., 10 years
Repairman: Dawn Mining Co., 1 year
Mill Operator: Dawn 4ining Co., 8 years
Industrial First Aid Course

EXPERIENCE RECORD

George Kurtzbein - Mill Foreman
Mill Foreman: Dawn Mining Co., 10 years
Mill Shift Foreman: Carlin Gold Co., 3 years
Mill Shift Foreman: Montana Phosphate Co., 1 year
Mil1l Operator: Dawn Mining Co., 8 years
Mill Operator: American Smelting & Refining , 6 years

Industrial First Aid Course

EXPERIENCE RECORD

Joseph Hentges - Mill Foreman
Mill Foreman: Dawn Mining Co., 9 years

Mill Operator: Dawn Mining Co., 8 years

EXPERIENCE RECORD

Donald Shultz - Mine Superintendent
Mine Superintendent: vawn Mining Co., 4 years
Mine Foreman: Dawn Mining Co., 2 years

Surveyor: Dawn Mining Co., 5 years

»
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ATTACHMENT 1 CON'T.

EXPERIENCE RECORD

E. M. Craig - Consultant
A graduate of the Colorado School of Mines with
a degree in Metaliurgical Engineering, Mr. Craig
has had a long and varied career in mining and
milling ores of gold, silver, flourspar, phyrhttite,
uranium, vanadium and tungsten. His experience in
uranium extends over 16 years having worked at a
mill in Grand Junction, Colorado and at Dawn,
Mr. Craig received 14 weeks of formal instruction
in Radiation Protection at Grand Junction, Colorado.
His training included all of the items listed in

Section 8 of the License Application.

43-
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ATTACHMENT 2.

Application for Radioactive Materials License.

Item #10.

The following instruments are routinely used in the Dawn Mining Company Radi-

ation Safety Program:

Type of Radiation Sensitivity Window Thick- Use
Instrument Detected ness
Victoreen Ionization Beta 0-25 R/hr Alpha Shield
Chamber Survey Instru- Gamma in four 7.0 mg/cm2 Monitoring and
ment, Victoreen Model ranges measuring
74 - Cutie Pie. Beta Shield
400 mg/cm
Alpha Survey Scintil- Alpha 2,000,000 1.5 mg/cmé Detecting and
ation Meter. Eberline cpm in two Surveying
Instrument Corp. ranges
Model PAC-4S.
Geiger Mueller Survey Beta 0-50 mR.hr 30 mg/cm2 Detecting and
Instrument. Eberline Gamma in three Surveying
Instrument Corp. ranges
Model E-120 Alpha 0-7000 cpm 1.4 - 2.4
mg/cme

Gas Proportional Alpha Counting retes 1.5 mg/cm2 Measurement
Scaler/Timer. as _high as
Baird Atomic 126 dpm
Model 135.
Scaler/Timer. Alpha Counting rates Measurement
Eberline MS3 (Rn) as high as
Scaler with 106 dpm
SAC-R5 Scintil-
ation Detector.

oY=
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ATTACHMENT 2.

Application for Radioactive Materials Licence Item #11

Method, Frequency and Standards Used in Calibrating Instruments

Instrument Calibration and Repair services are obtained from Sattelle Northwest,
through United States Testing Company, 2800 George Washington Way, Richland,
Washington. Portable instruments will be calibrated annually at the Hanford
Plant Calibration Facility, using NBS calibrated secondary standards.
Calibration of the Baird Atomic, Model 135 Scaler and the Eberline, Model

MS3 Scaler will be done semi-annually, on site, by the Mining Safety and Health
Administration's, Denver Technical Support Center parsonnel.

The Sr9°-y source referenced in Attachment 2.1, will be used to check the
beta-gamma instruments prior to each use. The source, which contains 1/3 MCi

Srgo-y. is mounted in a lucite fan as shown.

Alpha calibration sources will be used to ~heck the alpha survey instruments

prior to use.

Calibration checks on the Baird Atomic Scaler and the Eberline Scaler will

be performed before each use using a 9,400 cpm Thorium Alpha Source, #10310.

Note:
The conversion formula used to convert counts per minute to micro-curies for
a given sample analysed by using the Baird Atomic Gas Proportional Scaler/Timer
is as follows:

(counts per minute) (machine efficiency f*ctor)*
MiCro-curies =  =seccccccccccemsromcccccmascecesn e cs e aenn

(2.22 x 106dpm) (sample volume in ML)
*machine efficiency factor determined by the M.S.H.A. Denver Technical Support
Center presently (4.4) 1076 222

« 18



ATTACHMENT 2.

Application for Radioactive Materials License. Item #11

Method, Frequency and Standards Used in Calibrating Instruments.

Instrument Calibration and Repair services are obtained from P2itelle Northwest,
through United States Testing Ccmpany, 2800 George Washington Way, Richland,
Washington. Portable instruments will be calibrated annually at the Hanford
Plant Calibration Facility, using NBS calibrated secondary standards.
calibration of the Baird Atomic, Model 135 Scaler and the Eberline, Model

MS3 Scaler will be done semi-annually, on site, by the Mining Safety and Health
Administration's, Denver Technical Support Center personnel.

The Sr90-y source referenced in Attachment 2.1, will be used to check the
beta-gamma instruments prior to each use. The source, which contains 1/3 mCi

sr90.y, is mounted in a lucite fan as shown.

Alpha calibration sources will be used to check the alpha survey instruments

prior to use.

Calibration checks on the Baird Atomic Scaler and the Eberline Scaler will

be performed before each use using a 9,400 cpm Thorium Alpha Source, #10310.
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ATTACHMENT NO. 3

Apiication for Radioactive Material License Item No. 13

FACILITIES AND EQUIPMENT

A. Mill Buiiding

Construction

The mill walls are constructed of plywood with galvanized steel sheet
covering on the outside. The roof is composed of wood with built-up
composition covering on top. The floor is concrete, covered with acid
resistant cement and tar material whe e necessary.

Ventila*ion Equipment

Ventilation is provided for the mill by means of 15 power roof ventilators
shown in Attachment 3.1. Thirteen of the ventilators are rated at 13,550
cfm at 1/8" water column total resistance pressure and two are rated at

7,650 cfm at the same resistance pressure. With all of the ventilatars in

operation there should be a complete air change every 10 minutes.

A special leach agitator exhaust is provided to exnaust moisture from the
leach agitation tanks and a special exhaust is provided from tne yellow

cake drier Roto-Clone.

Process Sumps

Leakage from wooden process tanks is caught in process sumps and returned

to the process.

D
—~
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ATTACHMENT NO. 3 CON'T.

Crusher Building

Construction

The crusher building walls and roof are constructed of galvanized steel
sheets covering on the outside. The floor is concrete with steel grating
floors utilized for intermediate levels.

Ventilation Equipment

Ventilation is accomplished by exhausting the crusher building using an
Aner-Jet dust collector rated at 12,511 cfm. At this rate there should
be a complete air change every two minutes. The Amer-Jet exhausts

eight specific sections of the building. The dust is caught in a filter
bag and returned to the process. This unit is being replaced by a larger
Fabripulse unit with approximately twice the bag surface area. This will
allow a doubling of pick-up points and increase the ventilation volume of
air to 18,000 cfm. Completion of this project is scheduled for late
summer.

Mill Process (See Attachment 2.2)

Ore, which contains 2 to 6 pounds of U308 per ton is moved from the stock
pile to the crusher. Here it is crushed to minus 2" by a primary jaw
crusher and to 1/2 to 5/8" by a Cedar Rapids impact breaker or a Symons
Cone Crusher.

Ore is moved by a belt and stored in five round steel bins, capacity 350
tons each. Ore is taken from the bins by belt and fed with water to a
Marcy 75 Ball Mill followed by a 5' x 4' Marcy Ball Mill in closed
circuit with a wet cyclone classifier. The ground ore then is leached

with H2S04 solution, in two stages. The first stage leaching is accom-

lished in three Devereaux type agitators which receives the cyclone

overflow pulp and the #2 thickener overflow solution and discharges to

the #1 thickener.
«20-




ATTACHMENT 3,2

POOR ORIGINAL
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ATTACHMENT NO. 3 CON'T.

The second stage is completed in three identical agitators which receive
pulp from #1 thickener underflow and concentrated sulfuric acid and
discharge to one agitator for pH control. This agitator discharges to the
#2 thickener. After leaching, the pulp passes through three thickeners in
the counter current decantation step to the tailings agitator where the
thick pulp of sand and solution is repulped before being pumped to the
tailings pond. Solution from the thickener circuit passes through a
filter and ion-exchange columns and into the barren liquor storage.

Eighty percent of the ion-exchange barren solution is used as wash to the
thickener circuit, eliminating a large volume of solution from being pumped
to the tailings pond. The remaining 20% of the barren solution is pumped

to the tailings agitator and impounded in the tailings pond.

The uranium ion is released from its site on the resin particle by being
replaced by a nitrate ion during the elution step. Precipitation of the
eluate solution is accomplished in a two-stage system. Step #1 che pH is
raised to 3.5 with milk of lime and gassified ammonia, which precipitates
the ferric ion. The resultant calcium sulfate and ferric hydroxide is
filtered and retruned to the first stage of leaching.

Precipitation of uranium as ammonium di-uranate is completed in step #2,
at a pH of 7.0 with gassified ammonia. Ninety-four percent of the barren
eluate is returned to the circuit. The rest is pumped to the tailings
agitator and impounded in the tailings pond.

After precipitation, the uranium is filtered on a drum filter, extruded,
dried in 2 Proctor-Swartz drier and packaged in 55 gallon drums for

shipment.

22



ATTACHMENT NO. 3 CON'T.

Protective Equipment

Respiratory Protection

6 MSA full-face Clearvue filter mask No. 6, with ultra filter which is
99.98% efficient for 0.3,0 particles or greater.

2 MSA Flexi-flo air line respirator with Clearvue face piece No. CS-85534.
24 MSA Custom Comfo respirator, type H, with ultra filter which is 99.98%
efficient for 0.3‘.particles or greater.

Air Samplers

1 Gelman Hurrican Model 16003, 180 cfm line operated.

1 Gelman similar to Model 15003, 20 1/m battery operated.

2 Gelman Model No. unknown, 30 1/m line operated.

3 Gelman Contious Sampler Mcdel 25002, 1 cfm line operated.

1 Gelman Paper Tape Model 23000, 10 1/m line operated.

1 MSA personal air pump 4 L/m capacity.

Calibration of air flow will be accomplished using the following:
Singer American dry test meter. Model DTM200
Calibration of instruments traceable N.B.S.

Clothing

Rubber, plastic, and fabric suits, rubber boots, hard hats and cotton-

lined ruboer gloves for use in contaminated environments. Each worker

is required to furnish coveralls for general use in plant.

Miscellaneous

2 Fume hoods in main plant laboratory.

=23



ATTACHMENT NO. 3 CON'T.

Cleaning Protective Equipment

Coveralls furnished by the Company are stored at the plant. These are
surveyed periodically and laundered daily. Normal household laundry
procedures will be utilized.

Respiratory protective equipment s assigned to those operators working
in areas where it is required. A respirator program has been established

for the use and care of the respirators (See attachment 3.3).

'\7‘)

-24-



o

Respiratory Protect.on Program

Dawn Mining Co.

Respiratory Protection Program

Introduct ion

The Respiratory Protection Program for Dawn Mining Co. 1s written to
meet the requirements of the State of Washington Department of Social
and Health Services' “"Standards for Protection Against Radiation”,
(WAC 402-24), and the Nuclear Regulatory Guide 8.15, "Acceptable
Program for Respiratory Protection®. These requirements encompass
those of the Occupational Safety and Health Administration Standards,

25 CFR Part 1910 and the ANSI standard 288.2

Policy Statement

Dawn Mining Co.'s Respiratory Protection Program is an important part
of its operations. The program 1s designed to minimize the inhalation
of airborne radionuclides. This is prizarily sccomplished by the
application of engineering controls, Pespirators are used only for the
operations where it is not feasibie to prevent atmospheric contamination

by such controls.

Bpproved by Qn&

J. ¥. Thompson

L SN

Resident Manager

- ——— p———————————— e 5 B . g - ———— — -
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» Respiratory Protection Program

1.

Standard Operatiny Procedures

Procedures have been developed governing the selection, issue, use
and maintenance of respirators. They will be followed by all

employees to promote an effective respirator program. These procedures

can be divided into
L
B.

e ¢

three categories:
Routine operations

Non-routine operations

. Emergencies

—— e —

A. Boutine opsrations
Employees performing rc - ine operations in posted respirator areas

are required to wear a ' spirator with the proper protection factor and
cartridge for the particular type of hazard and concentration. These
employees are trained and fitted every year with all types of respiratory
protection eguipment available at Dawn.

The wearer must report to the Safety Department to receive his
respirator,

He is gqualitatively fitted with the respirator by the ~rans

of the irriant smoke test. The wearer is responsible for thecking the
seal before each use by means of the positive and negative pressure

tests. The wearer is responsible for seeing that e wears his respirator
properly at all times he is in a posted respirator area. The wearer
is also responsible for seeing that his respirator is returned to the
Safety Department according to the established schedule, or sconer if

necessary, for cleaning and maintance. A respirator will be assigned
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Respiratory Protection Program

to each individual requiring one one a routine basis.

A bicassey program is in effect at Dawn which moniters the effectivness
of the Respiratory Protection Program. In addition air samples are
taken continuously throughout the property to monitor dust concentrations
in each working place.

B. Non-routine operations

Supervisors who will have an employee perfarm non-routine operations,
Su€h as unusual maintenance in areas that may have high concentration:

of airborne radioactive material, must report to the Safety Depar. :nt
prior to beginning such activities.

The Safety Department issues and fits the proper respirator to .ach
worker. Each worker will submit a urine sample on the morning of the
second day after performing the non-ruutine operation.

The Safety Department will take air samples during the non-routine
operation and analysis will be done after each sample is taken. In
conditions where the average concentration is unknown, a respirator with the
highest protection factor will be issued. The non-routine operation

will not be considered completed until the area is cleaned up afterwards.
C. Emergencies

Type "N" masks and a2 Chemox Self Contained Breathing Apparatus are
available for use in emergencies such as a severe ammonia leak., Only
personnel trained in the use of such equipment will be allowed to wear it.
ANl emergency equipment must be checked at least monthly by the Safety
Department and any needed maintenance done immediately. A log will be
kept by the Safety Dep -tment showing when and what type of inspection

was made.
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Respiratory Protection Program

v.

Selection of Bespiratory Devices

Respirators are selected on the basis of the hazards to which the
worker 1s exposed. These hazards are evaluated by periodic surveillance
of the work area by air sampling. Only respiratory protection devices
approved by NIOSH/MHSA for protection against dust, fumes, mists and

radionuclides are used.

Training and Fitting

Mill employees and their supervisors are trained by the Safety Department
in the hazards associated with airborne natural uranium. This training
is performed on their initial hire and yearly thereafter. The employee
must demonstrate he understands such training. The employee is advised
as to what may happen if the respirator is not worn.

The minimum training program consists of:

A. Discussion of airborne contaminates against which the wearer is
protected.

B. Discussion of limitations, construction, and operation of the proper
type of respirator for a particular purpose.

C.  The discussion of engineering controls and their limitations and the
necessity of using respirators. Included in this discussion is the
fact that every reasonable &) .ort is being made to eliminate the
need for resprrators.

D.  Any other training deemed necessary by the Safety Department.

E.  [Fach wearer receives fitting imstructions, including demonstrations
and practize in how to adjust and determine if the respirator fist

properly.

-28-
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Respiratory Protection Program

V. Training and Fitting (continued)
F. Each person wearing a respirator is qualitatively fitted before the

respirator is issued.
G. The wearer is instructed in performing the positive and negative |

pressure test. This test is performed by the wearer before each use.
H. The qualitative fitting is done by mez.s of the irriant smoke tube

test,

{ 1. The wearer is instructed as to the aiplication of each cartridge
! for its proper use. }
J. The wearer has the opportunity to handle the respirator and inspect
its different parts.
K. The wearer 15 instructed in procedures to take in case of respirator
malfunction. The wearer 15 also informed that he may leave the area j
for rzlief from the respirator due to physical or psychological
dis ress, procedural or communication failure, significant deteriora-
t on of operating conditions, or any cther condition that may require
cuch re)ief.
L. The wearer is instryucted in the proper maintenance of the respirator.
M. No one is fitted with a respirator where conditions prevent a good

face seal. These conditions include growth of beard, sideburns, caps,

and any other condition preventing a proper seal.

V1. Cleaning and Maintenance

Respirators are cleaned and disinfected as often as necessary to insure
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Respiratory Protection Program

vI.

Cleaning and Maintenance (continued)

that proper protection is provided to the wearer. The following

schedule will be followed:

A.

Crusher personnel, the Crusher Sampler and the Yellow Cake Sampler
will bring their respirator to the Safety Department each Friday
for cleaning and inspection.

The Frecip Operators will bring their respirators to the Safety
Department once every “day shift”.

The Laborers and Mechanics, or other intermittant users, will bring
their respirators in for inspection after eight cumulative hours of
use, or after each use if it has not been checked in the previous

month.

Cleaning of the Respirators

1. Remove head and neck straps from facepiece.

2. Remove and discard used cartridges.

3. Remove the exhalation valve cover.

4. Wash facepiece and exhalation valve covers in a basin using a cleasner-
sanatizer and ¢ sh.

S. Air dry respirators in clean area after washing.

6. Inspect each respirator after drying for any damage.

Inspection

1. Check eazh facepiece for cracks, tears, decomposition, stiffening,
and distortions.

2. Check . halation and exhalation valves for damage and replace if
necessary.

3. Check lens for severe scratching that may impair vision.
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Respiratory Protection Program

Vi

Cleaning and Maintenance (continved)
Inspection (continued)
4. Check straps for wear and replace if necessary.
5. Check canister receptacle for gasket.
6. Check for any other missing or worn parts.
7. All defective respirators must be repaired or discarded.
8. After inspection and maintenance, store each respirator in 2 plastic
bag with the initials of inspector and date inspected on it. Seal the
plastic bag to insure that the respirator will remain clean until
issuance.
Storage
1. Store the respirators in a clean, dry, yncramped area.
2. Respirator issued for more than one use must be kept in the
individual's locker in a closed plastic bag.
Cleaning and Maintenance of SCBA'S
1. The SCBA is cleaned following same procedures as for other
reslirators.
2. Each month a check of SCBA wil! be done and a Tug kept.
a. Check canister to make sure it is operational.
b. Inspect regulator,
c. Inspect hose.
d. Inspect facep.ece.
3. Fach worn or defective part wust be replaced or repaired

immediately.

I 1
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Respiratory Protection Program

Vil

VIII.

Surveillance of the Work Area

The work areas where respirators are used must be pericdically surveyed

by air samples to be certain that air concentrations of hazardous materials
are not increasing to the extent that 2 different t. ~e of respirator with
higher protection factor would be reguired. In the event of any changes
in the work situation or when unusual maintenance is to be performed,

air samples will be taken and analyzed immediately to determine if the

respirator type used is adeguate.

Fesponsibility for Respirator Program

The Respirator Program will be carried out under the direction of the
Radiation Safety Officer, with responsibility vested in eacn of the

following:

Each employee is responsible for:

1. Using the respirator icsued to him in accordance with instruction and
and training provided by the Radiation Safety Department.

2. Informing his supervisor or the doctor of any personal health problem
that could be aggravated by the use of respiratory protection
equipment.

3. Not disassembling, modifying or in any way altering & respirator
other than changing cartridges, if necessary.

&. Reporting any observed or suspected malfunclioning respirat r to the
tafety Department.

5. Using only those brands and types of eguipment for which he has been

trained and can obtain a satisfactory fit,

e ——————
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Respiratory Protection Frogram

vill.Pesponsibility for Respirator Program (continued)

6.

Being clean-shaven in are2 of respirator seal.

Sypervisors are responsibie for:

L

The

Notifying the Safety Department whenever it 1s necessary for an

employee to enter an area in which airborne radivactive contaminants
may eaceed acceptable concentrations.

Enforcing the use of respirators in situations that reguire
respiratory protection.

Consulting with the Safety Department for evaluation of exposure
hazards whenever it it suspected that 2irborne radicactive or toxic
contaminants exceed acceptable standards,

Notify the Safety Department of any employee known to have an active
medical work restriction and obtain Safety Department clearance for
such employee prior to assignment of job requiring the use of
respirator protection.

Periodic checking of employee performing non-routine operations.

Safety Department is responsible for:

Providing necessary réspiratory equipment to protect the health of the

employees.

Maintaining equipment in a serviceable condition.

Fitting employees with proper respirators and training them in their
use.

Evaluating employee exposures and work conditions, including

monitoring of the airberne radicactive concentrations during the time
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V111.Responsibility for Re.pirator Progrem (continued)

1x.

the employees are working. '

§. Random inspections of respirator use. J

6. Establishing and keeping records of the medical approval reguired,

training, and fitting.

Medical Approval Program

A medical examination by a licensed physician will be performed on anyone «ho
may wear 2 respirator, when they are hired. This exam will involve tests

and other examinations that the physician feels pertain to the person's |
ability to work efficiently while wearing 2 respirator, (Nuclear

Regulatory Guide B. 15) The medical status of each respirator user will

be reviewed at least annually.

Program Evaluation

The program will be continually evaluated and updated to assure that it is

the most effective program for the Dawn Mill and that it complies with

current laws.
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ATTACHMENT NO. 4

Application for Radiocactive Materials License Item No. 14

RADIATION PROTECTION PROGRAM

(1)

The radiation protection program at Dawn consists of:

(1) Management Controls

(2) Training Programs

(3) Mill Access Controls

(4) Persc.nel Monitoring

(5) lonitoring toe Work Environment

(6) Environmental Monitoring Program
These procedures are designed to assure the existence of and adiherence
to an in-plant safety program and the implementation of corrective measures
if procedures or standards have been violated. The program includes per-
sonnel exposure monitoring and monitoring in areas of the plant to assure
that exposures are maintained within the established state standards.

Management Program

Dawn's radiation control policy includes the training program conducted
for facility personnel, periodic reviews of the Company's radiatior pro-
tection policy and the incorporation of justifiable operating and main-
tenance procedures and equipment that reduce exposures of personnel.
To assist in accomplishing objectives of the radiation control program
the following administrative control and reporting procedures are
used:
(A) The appropriate and responsible personnel, including
the Resident Manager and the Mill Superintendent,
review the monthly summaries of monitoring data

to determine whether or not the required limits have

-35-
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ATTACHMENT NO. 4 CON'T.

been exceeded or if anomalous conditions exist.
Anomalous conditions requiring further action are
document _d in an internal memorandum.

(8) The Mill Superintendent or his designated represent-
ative is responsible for determing the corrective
actions to be taken and the implementation of such
actions if anomalous conditions exist. The effective-
ness of the corrective actions may be measured by
analysis of subsequent monitoring data. Health physics
Consultants from outside the Company are employed
when the analysis and correction of the problem are
beyond the skills of the plant staff.

(C) A1l data sheets, records of analysis and corre:ation
and training validation forms are signed and dated '
by the author, reviewer and supervisor as is required.
These records are kept for future reference.

At least once per year, Dawn Mining Company conducts a formal

audit to review the adequacy of the plant radiation safety program.
Recommendations for modification of the radiation safety program
resulting from the audit are documented and submitted to appropriate
management including the Mill Superintendent and the Resident

Manager.
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1) to place in proper perspective for the employee the short and
e long term radiation hazards associated with the job; 2) to instruct
. and train employees in the practices instituted by management to
keep occupational exposures as low as practicable; 3) to assure
e that each employee has an understanding (both initially and over
the duration of his employment) of the radiation safety procedures
which should be followed; 4) to stress that most radiation safety
- procedures are "common sense" procedures, just as are occupational
safety procedures, that have been implemented to protect the
employee; and 5) to emphasize the employee's personal responsibility
® to protect himself by adhering tc all safety procedures.
The Dawn training prcyram has been approved by the Mining Safety
and Health Administration (M.S.H.A.). It conforms to the new
& training regulations issued persuant to the Federal Mine Safety
and Health act of 1977. A1l new employees receive a minimum of
twenty four hours of instruction before going on the job and all

* emple,<es receive eight hours of refresher training each year.

Dawn has designed its tr2ining program to include radiological
safety procedures in almost every topic covered by the training
sessions. Radiation safety items covered are summarized in the
form Citled "Employee Radiation Safety" (Attachment 4.1). In

ATTACHMENT NO. 4 CONT.

(2) Training Program

The purposes of an in-house radiation safety training program are

addition female workers and those who may supervise or work with



ATTACHMENT NO. 4 CONT.

(2) Training Program cont.

them are given special instruction about prenatal exposure risks

to the developing embryo and fetus. This instruction takes the
form of the attached U.S. Nuclear Regulatory Commission Appendix to
Regulatory Guide 3.13 titled “Possible Health Risks to Children of
Women Who Are Exposed to Radiation During Pregnancy". (Attachment
4.2). Each individual is given the opportunity to ask questions
and is asked to acknowledge in writing that the instructions has
been received. When the instructor is catisfied that the new
employee is familiar with the safety procedures, both sign the
forms. The new employee must understand and sign the forms prior

to commencement of work.

Repeated violations of safety practices will result in disciplinary

action, up to and including dismissal.
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POOR ORIGINAL
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B

US WUCLEAR RIGULATORY COMMISSION

APPENDIX TO RECULATGRY GUIDT 813

POGK GRIGINAL
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ATTACHMENT NO. 4 CON'T.

(3)

In addition periodic meetings are held with operators and manage-
menc to discuss all aspects of the safety program and viclations of
radiation safety procedures. These meetings are used to discus:

the results of monthly safety inspections which are conducted by a
team made up of representatives of management and operations. Member-
ship on this team is rotated to obtain new insight on the safety
program.

Records of attendance are maintained.

Mill Access Controls

The mill area is enclosed by an eight foot chain link fence topped

witn 3-strand barbed wire, providing complete control of access to

the mill area. The tailings cisposal area is enclosed by a four-
strand barbed wire fence. Metal gates kept closed and locked are
provided to control access. All visitors are required to register at
the reception desk. No visitors will be permitted to enter the crusher

or mill buildings unless escorted by Dawn Mining Company personnel.

A1l entrances to the mill site are posted in ac ;e with

WAC 402-24-090.

I\
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ATTACHMENT NO. 4 CON'T.

A1l signs indicating potential radiation hazards use the conventional
radiation caution colors (magenta or purple on yellew background) and
the conventional three-blade design radiation symbol. Signs posted
along the restricted area fence are:
1) CAUTION - RADIOACTIVE MATERIAL
A1l restricted area entrances are posted with the following signs:
1) RESTRICTED AREA - NO ADMITTANCE APPLY AT OFFICE

2) CAUTION - ANY AREA OR CONTAINER WITHIN THIS AREA
MAY CONTAIN RADIOACTIVE MATERIALS

The crusher building entrances are posted with the follrwing signs:

1) CAUTION - RADIOACTIVE MATERIAL
2) CAUTION - AIRBORNE RADIOACTIVITY AREA
3) CAUTION - RESPIRATOR REQUIPED IN THIS AREA

The yellowcake storage area posted with the following signs:
1) CAUTION - RADICACTIVE MATERIALS
The yellowcake drying and packaging area is posted with the following signs:
1) CAUTION - RADIOACITVE MATERIALS
2) DANGER - RESTRICTED AREA
3) CAUTION - AIRBORNE RADIQACTIVITY AREA
4) CAUTION - RESPIRAT™MR REQUIRED IN THIS AREA
5) NO BEVERAGES OR FOOD ALLOWED IN THIS AREA
Exemption is requested from the requirement of WAC 402-24-090
(1) (g) (i1) and (1) (h) for areas and containers within the mill
since all entrances to the property will be conspicuously posted
with the words:
“CAUTION - ANY AREA OR CONTAINER WITHIN THIS AREA MAY
CONTAIN RADIOACTIVE MATERIAL".
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(4) Personnel Monitoring

The purpose of the monitoring program is to provide timely measurements
of personnel exposures. This program provides a means of assuring

that employees are not exposed to cadiation in excess of applicable
limits. Employees in high exposure areas will be re-scheduled to work in
low exposure areas if and when appfiqable limits are obtained. The
accumulated monitoring data aids management in the placement of

personnel and in the detection of éﬁ;molous conditions within the plant

environs.

Film Badges =~ --

Film badges are%déed to monitor external exposures of
personnel to betdfand gamma radiation. All employees
wear film badges during working hours. The total
cumulative exposure for each employee in the film badge
program is mainé&ined in accerdance with applicable

state requirements.

An example of tﬁis data is included as attachment 4.3.

Bio Assays

A Bio assay program consisting of urinalysis for

~

uranium is used.to supplement the airborne dust
sampling program. Procedures used in this urinalysis
program confonngwith the NRC Regulatory Guide 8.22
"Bio Assay at Uéanium Mills.” An example of data
generated under%the program is included as Attach-

ment 4.4 ' .
] / ~ - 3 ?
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DAWN MINING COMPAMY
Ford, Weshingtion

POOR ORIGINAL

|
Pertc32/21/18 - S/8/18

BI0O-ASSAYS
- Name Job Spec. |siince last | Rendinrs: less Mlsnk| Yicro-
Classification | Date “ip-sasey: Hr;?:g?g sk i;;::.
Inzer, S YC Packaging 2/21 LS days 2,50 23,75 6,28
Plerce, R Precip Oper. 3/2 L9 davs .550 31.09 N
= Nilsson, F Precip Oper. 3/9 53 days L.®%7S £1.75 9.90 |
N le3ret, C Precip Oper. 3/16 ‘su days 2.250 11.50 6.05
Inzer, $ YC Packaging 3/20 | 2L days 1.750 34.00 u.37
Koehler, A Precip Oper. 3/23 319 days 1.575 3%L.50 L4.60
Plerce, R Precip Oper. 3/30 28 days 1.500 35.50 3.59
Inzer, S YC Puckuging L/3 1k days 2.250 39,00 4.89 :
Abrehamson, ¥ | Zrusner L/3 77 dsvs 1.750 30,20 3.5 |
- Ditury, E Crusher L/3 Bl days 1.000 40,20 2.12
Corrsl, C Crusher (3P) L/3 77 deys .250 49.90 .53
Douglas, E Precip Oper. L/& 8L davs 1.520 35.00 i.bh
LaSret, C Precip Oper. /13 28 Zays 1.250 41.59 3.0
ir.ser, S YC Fackaging L/18 15 days 1.875 3€,.80 h.L8 :
: Cumpbell, J Precip Oper. L/21 G5 dnvs L.150 =% 9.26 :
':-Schuler. J YC Packaging k72 | 98 cays 2.600 35.90 6,28
— Dougln;:"l Precip Oper. s/L 28 days 2,200 L1.00 6.21
Schuler, J ¥C Parhegeing s/8 il days | 2.2%50 43,00 6.h1

N F
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ATTACHMENT NO.4 CON'T.

(5)

Persornel Contamination Control

A changeroom is provided with siowers and facilities
for clothing storage. The compcny encourages all op-
erations personnel to shower and change to street

clothing prior to departure from property.

Operators in the yellowcake precipitation and drying
area and all maintenance personnel are issued work
clotiing. Two sets of clothing are issued, one to be
worn on shift while the other set is laundered in the
company facilities. By this method, clean work cloth-
ing is available each day. No residual radioactive

contamination is anticipated on the laundered clothing.

Monitoring The Work Environment

Airborne Particulate Controls

Radioactive material may enter tha body by a means of inhalation, in-
gestions, absorption or transpiration thrcugh the skin. To provide
information concerning the amounts and types of radioactive materials
workers are exposed to, air sampling and other radiation survey
programs are used to monitor the work enviroment. The i1l build-
ing is hoscd down each night for fire protection purpose. ,and to re-
move minor ore residues which might be present, minimizing airborne

contamination. X
| Ui W

- The air sample program includes spot samples taken periodically

throughout the building, and three continuous air samplers. Two of

these continuous sampiers are located at the two points having the

highest potential for airborne contamination, the crusher building and
-48-



ATTACHMENT NO. 4 CON'T.

the yellow cake barreling area. The third continuous sampler is located
at the yellow cake drier Roto-Cone exhaust, expected to represent the
highest potential for release of uranium from the building. AIll air
sampie results are recorded. (Attachment 4.5). Custom Comfo respirators
are required for personnel working at the yellow cake barrel loading
station and the crusher building.

Any openings of closed, dry, process lines which have been used for
transferring process solutions containing radioactive material will be
accomplished with local ventilation and supplied respirators.

Entry of personnel into normally closed process vessels will be minimized
to the extent practical: Whenever such entry is required, protective
clothing, respiratory protection and mechanical ventilalion will be
provided.

Yellow cake shipping drums are examined with an Alpha Survey instrument
for Beta/Gamma and gross Alpha before shipment. Sampling frequency is
every 10th drum.

Radon Menitoring

Radon gas monitoring is accomplished by the sampling of air for
radon daughter products as outlined by the Bureau of Mines publication

Controlling Employee Exposure to Aipha Radiation in Underground Uranium

Mines. Bolume 2, published in 1971. [(See Attachment 4.6 for the modified
Kusnetz method.) Radon monitoring is performed at each monitoring

location it~mized in Table 4.1 once per month.
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ATTACHMENT 4.5

For_ May 1978

AIRBORNE RADIOACTIVE DUST SAMPLES

(Typical Fesort)

CRUSHER "15&.31‘?’ Long Decay l YL::!.)
Date Ssample Counted MpC-:.2%10°8 yci/ed | mpc-2.3x10°1) uci/m? s
vay 2 6,107 2.5110° 12 2
Yay 3 9.ux10" M 1,710 12 2
Ny h 5. 110711 2.2110732 2y
vay 8 1.2x10°19 3011032 2 !
Yay 9 3801011 2.91107 ¢ 2 {
Yay 10 3.9m0° 1 2,107 ¢ 2 |
ey 11 5.1x10° 1 2.9%107 12 2
vay 15 s.2r107 1 3,603, 3% 2
Yy 16 6.8x10"12 2.5710° 1% 2
Yay 17 s.0x10” 2} 16010 © 2
vay 18 6.3r10° 22 1.8x10" 22 24
Yay 19 L.6x10"32 1.6v10712 72
vay 22 5,107 1,.9%10” 22 2
May 23 9.ux10"11 1..x19732 2
_ vay 2 9.m10"H2 150107 N,
 vay 25 6.ox10" 11 1.8710° 12 2.
Ny 26 L.7x10" 12 11010712 %
May 30 9,9x10" 1 1.6x107 22 2
—:‘——;.y n 2, 10712 1, 10712 2
FITL Fren ras Saneien | S T TR | on LR e
{locetion/Date) MPC.7, X107 peg/fe] | VACL2,50X107 2000 /m) {%surs)
Above Agitator Terks /30 * 8710710 §.ox10™ 32 Lk
Above Clarifier Tanks 5/30| 2.ux10°1° 33010722 L s
_Above IX Columns s/of  3.waoet? b. 7720732 -1 L7
Panvi starten s/l wewno™® | x| we
. IR S
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AIRBORNE RADIOACTIVE DUST SAMPLES

|
|
P (Typical Fevort)

FOR_Maye=ber 1978

; ¢ Unconfined “';;; :‘T:;' Long Decay '.':::'
| Bate Samsle Counted | MPC-7.2X19°5 pet/my | wrc-8x10713 nei/m (howrs) _
| Foof
| " November 1 . 1.0 2.2x10"13 ue
M . Bavedintd 3.ex10712 13710713 73
| Kovember 7 2. 0™ .sr10°13 2
| _. Yoverber 10 5.5710" 12 1.3m0° 13 7
' Xovesber 15 9. 31101 s.fr10713 | w0
. Kovesber 17 2.5x10°11 1.- 10713 97
@ Noverber 22 3.3x107 2 2.7107 28 121
f Xovember 29 2.w10™ 1 6.6x107 23 25
| Roof Grab €.7x10°12 36010713 L8
' T P 3. 310712 L.ox10” 13 L8
. N wpc-7.2x10"% uca/my | wec-6x10713 wei1/m1
® Traller Area Crad o 8.1x10"12 7.25010° 1% ué
| e
f Fedon Deughter Samples MPC- .3 Working Level
i __3a11 ¥111 Station .72 WL
:. Above Agtitator Tenks % «977 ¥L
f Above Clarifier Tanks .059 WL

Above IX Columns .07 WL
: Bgsement of Crusher .0LS WL o
: -— —— -
| o -
b 5 T -
:
F .
. ! i \J

-50A-
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ATTACHMENT 4,5

AIRBORNE RADIOACTIVE DUST SAMPLES

fFOR November

(Typical)

POOR ORIGINAL

1978

Yellow Cake Ares

Date Sample Counted

Short Decay
(30 win)

November 1

16710710

Ling

Long Decay Eadey

wpe-7.201070 ne1/ed | woc.mnio™M! petsey S thewen) |

p.oxao” ' 28

Novenber 2

-10

10010712 25

Kove c_n_bo_g_)

N_cveabo r1

e fp—_. . . — . kil i

e e o < S WS

12010712 72

no210”12 28

Yoverber B

| 6.1710

o.ev107? 2

FKovember 9 o E 1.1‘)9_}_0__“_____ _____‘_-_9_11_9:32 .

Rovouéb‘:r 10 | in:;';:)-‘l r . 1'331.")_...12_. DRI . S
" Boveabee TN R RO 1. C .. S
" Sevashar 15 Lo | veeaeth
B el M —*uuﬂr—_-—;-s:;;‘_lrﬁ— 1 SXIO'u 25 |

Xovember 16

Noverber 17

i
5.9x10" 12 Ri ;

Kovember 21

1
] 1.Ax10°10

9.7x10712 . 2% !

repae— e B, £ -
November 22 ; 1801070 L9210 I S
e o e Y - = B
November 28 : 2,001 7.2}_1_g~i N
T geveabar I | 1.3x10° 10 - °.6119'.1_2“7 .
a1 FF - g L -10 T YT p
November 30 H 2.2X10 1.2¥10 . L
T n: WIS RCTI (R p— .
Y.C. Filter Area Grad | 1.9X10 C,.LX10 .
. I L . - ;
e -y I T —————— S P — -
! I o : -
skl - o 1
P . - S 1 —‘
A O L A Tt o =i __—
BT TR WPt PrL et SO - i '
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e e e W S A e o, s — o i - - - P >
4 n

Bl



Meaes0 Kuswerz ™ & o

Euel.rr Chom Boazmior ey Coavumey

Cowrtoriivin E_.._A.om-_e, Camsoal W )

Utamrvm Mg

——
e

Catrationd soi  Uninsd o nd
i s aasBenne

Vowvme 2 pupurws w1371

et ——— . & o

- —

- e et 48

p00R ORIGINAL

RADON DAUGHTER SAMPLING INSTRUMENTATION 153

STANDARD SANPLING METHOD
GENERAL DESCRIPTION

Redondaughier concentrations are most commonly deter-
mined by drawing 10 10 15 lners of mine air through a surt-
able filter. Filters should be checked ‘or sell-abmorption, at
least intially, If seif-absorption » found to be ugnificent, gach
iot of flters should be tested, and the necessary correction
faciors should be applied to aipha resdings obtawned.

Fiiter sell-absorption can be determined by counting alpha
sctivity on the filter lace (C)), countine the back side (Cy),
covering the face with an unused filter of the same type, and
recounting the fromt s “T3) These readings oo then used
n the followang formu & to determine the percent of sell-
absorption:

)
IC. +Cr=Cy

Sampie time has been standardized ot § minutes. Sempling
times of more or isss than § minutes introduce unnecessary
error because the standard time (actor curve was ealou!sted
on the baus of S.minute samples. The degree of error intro-
duced 18 dependent upon equilibmum conditions hetween the
daughters while the sample is being taken With consider able
effort, special lactors can be prepared for other sample times.

Sampies should be counted between 40 and 90 minutes
after end of sampling. This eiapsed time interval should minik
mize the error introduced by verabie equiiibrum conditions
st time of sampling High disequilbrium magnifes the per.
centage of error introduced if the samples are counted tefore
40 minutes have eiapsed.

The muitiple of & working leve! can be caleulated from
the sample volume, sipha count rate, and elapned tume aiter
sampling. Meter reading in counts per minute (epm) »
converted to diuntegrations per munute (dpm) wing the
previously estabishied field meter colibintion curve. Divade

WD = percent seil abwarption. o
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154 CONTROLLING RADIATION 1N UNANIUM MINES

- T )

FacTons

]

8

o~ | ' 1 ]
«0 50 60 70 80 90
TME AFTER SANMPLING, minules

B4 ~Foctors tor convertng @ainlegrabons per minule per
Wer of st sampied 10 wuienag leves, 40 te 0 minutes efter

sampling

slpha dpm by sai . : volume 1o obten dpm per liter
Divide dpm per Liter by the factor obtensed from the tme
tactor greph (g B-4) rorresponding 1o the time eiapsed
between end of ssmpling snd counting. The result 1 the redon
deughter concentration w multinles of & working level at ime
of samphing (4).

RADON DAUGHTIR SAMPLUNG INSTRUMINTATION 15§

Sample caiculations:
Torel sampia soivene s pamiiot e . Nrers i
L R S —— —— — - M0

Time fuctor for 30 munvies (from tme fecior groph,
hg DAy _ .. A e . S rI—, e

Alpte meter reading NP —ee——— 1 |

Metet resding for 1,500 cpm (from calibratian

Coph, hg B-3) . S i a Gpom §,.000
dpm/inter - time focier=
$ D00 $ 000
=0 ~1)0= 1300 =388 WL

INHERENT ERRORS

The ume-factor graph u & plot of the numerical factrs
thuy must be divided into disnlegrations per minute per ' tef
of air sampled for sny elapsed 1me lrom 40 1o 90 minutes
to obtain radon caughter concentialions in terms of working

A8 These factors were determined by solving Batemso-
type* equstions for the decay of various equilibrium and
nonequiiibrium mistures. Errors in esuimating the aipha
eneigy per iner are Listed in talle B-2 Maaumum error shown
i 12 percent, which may be sinei! compared with other vars
whies in the method The eirer 5 generally on the ude of
safety, because potentinl siphs energy 1 overestimated except
n thiee instances os nuted (4). Later calculations by Shroeder
(3) have indicated different percentiages of error are invoived
than those reported by Kusnetz Shroeder’s cslculations ine
dicated the Kusnets time (aciors shghtly underestumate work-
ng levels ot ususl equilibnum condivons

PROCLOURAL ERRORS

Common errors in sampling procedure sre due principally
10 lack of or inadequate tesning

S Beiemas sqeaian i w genecal micium ol ke duirhuties o swiidem wncmg the

Wemners ol o adeecien Setar (hem, besed me Ihe smamptem thet seir e pesemt
. ah W e e

K
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156 CONTROLLING BADIAT/ON IN URANIUM MINES

Table B-2 —Percent srror of warking level eshimation with

ad;usted lactors for ditferent limes and equilibrium ratios '

1
twe | | Parzent errer o eguikidriom rote ot =
e fecter
e | uia |1eses| ess: | oib
~”~ - £ A { 4 -
| l | | o3 | o0os
1 i ? i s 2 7
% 2 2! 21 £ =
0 | 110 } 8. Bl ¥ 2
B | 90 ¥ f % 4 & F B
80 » | | 3 | n 12
w | ® | 2 | ¢ | i l H
! -

* Dore takem fige

cwlewnca d 8 42
t Peiremt wngerew mered

Pumps are not aiways calibrated accurately anc some have
never been calibrated Often pumips which were ity 'ly calb
brated are not rechecked (requently enough to asvure accurale
sampie volumes Care must be taken to adjust, i necessary,
the fowmeter while sempiing, particularly as the sampling
day  wresses and the battery vollage decrrases

Ar. sccurate siopwatch sliould be used 10 tume the period of
wmping The use of ordimary wostwalches of salomatic
buzrer-type timers hes not proven dependabie Enory n
timing are reliecied duectly an radon-daughter determme-
tons. The timepece used shouid be checked irequently to
avsure continued accursle operaton.

Crached or punciued fiters, lescs around the fiiter, and
kinked sampling hoses are common causes of erronecus
measarements Menicane fillery mey detcnoraie and become
besttie with age Only (resh sioex shoud be used Fulies
should be handisd caretuily 10 avewd camage elore and slier
sempling When the filter paper is placed under the counting
window 0r in the probe, the Alter must be flat 1o arture that
distance does not become & varisbie which wili influence the
accuracy of the count
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Alpha survey instrumenty are delicate and must be proe
tected in transt ay well as duriag use. When subjpecied to
severe temperature change, insirumenty may behave erral.
wnlly counting of aipha standards will reveal erratic behav e,
Instruments shouid be checked for proper operation with the
fieidchech standard before rach group of samples is rounted.
Any ureaplained changes in meter behavior should be evak
unted thoreughly by 8 timined instrument technicien. Mest
samplers would be well sdvived 10 have internal inttrument
ad justments made oniy by the manulscturer’s representative.

Poor meter cbservations occanonally result from o failure
to conuder nstrument deugn capabilities. I the meter
reads near the beginning of one of the less sensitive scales, it
may be possible 10 schieve more sccuracy by sllowing the
sampie to decay <o that the meier needie 1w near the high
end of the next more sensitive scale Normai needie fuctustion
shouid not then introduce so high 8 percentage of uncertamnty,
Some instruments lose Iineanty nesr the beginning and end of
thesr scales. This can be determined through the latmratory
calibration procedure Il the problem i found 1o exist end it
ewnnot he cured by ad;utiing the instrument, it may be powd
bie 10 ute & more favorable ioretion on the scale by alivwing
the sample mote time for decay.

Other common mistaees are made in the selectmn of
sampling sites. Low cancentrations con ususliy be recordad by
sampiing the vent tubng ducharge, but such sampizs may
heve hitiie bearing on actuai expotare levels 1 Uve worl pimce
The same i true of sampies are taxen in desd air +rcrn
whete men are not exposed. Every effort must be risde to
saunple s which 18 represeniative of the condit-a 1o e
tefined. A chemical smoke cioud can be used In ni-erve s
fiew patterns an § lewsen the posubility that invisible sir inter-
faces will conlue sample resuity
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ATTACHMENT NO. 4 CON'T.

Table 4.1

Radon Monitoring

Sampling Stations

Station No.

Location

Above Agitator Tanks
Ball Mill Station
Above Clarifier Tanks
Above IX Columns

Y. C. Filter Area
dasement of Crusher
Trailer Park

Precip Operator's Station
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ATTACHMENT NO. 4. CON'T.

GAMMA RADIATION SURVEY

A routine survey program is carried out in the mill buildings, similar
to that shown in Attachment 4.7. The results of these surveys, are
used to identify radiation areas. Pocket ionization chamber dosi-

meters are used within Radiation Areas for exposure control purposes.
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ATTACHMENT 4,7
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ATTACHMENT NO. 4. CON'T.

(6) Environmental Monitoring Program

Procedures for controlling effluent release, for performing radio-
logical monitoring and surveys, and for recording and reporting
results will conform to applicable regulations. The monitoring program
is designed to prcvide data that may be compared with applicable
standards for concentrations of indiv Jdt 1 radionuclides. The program
outlined here reflects an expansion of the monitoring carried out
under the old license.

Analyses of environmental monitoring data will be available for review
by the Radiation Control Unit of the Washington State Departmant of
Social and liealth Services. Data in the report will be tabulated
quarterly.

Air-Particuiates

As outlined earlier under monitOring the work environment a continous
air sampling unit monitors the exhaust from the yellow cake dryer
Roto-Clone.

In addition grab samples are taken on the roof at the exhaust from

the leach circuit and at the crusher dust collector exhaust on a monthly
basis.

To allow assessment of the potential exposure of the pubtlic to plant
releases a series of sampling sites has been selected as shown in
Attachment 4.8. These sites are located at three of the property
boundaries, the nearest residence and a background site located at

Tum Tum, WA. These locations and types of sampling have been chosen on
the basis of an analysis of the potential exposure pathways to Biota
and man, computation of the anticipated releases from the plant, local

meteorology andevaluation of results from the existing monitoring program.

4 -~ -~ -’-7‘
VU O  F o)
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ATTACHMENT NO. 4. CON'T.

Air-Particulates cont.

Continuous lTow volume air samplers will be placed at these sites
and measurements taken as summarized in Table 4.2.

Air-Radon Gas

Rodon gas samplers will be placed at the locations shown in Attachment
4.8. Sampling regime is outlined in Table 4.2.

Water-Groundwater

To validate the integrity of the tailings retention system and to
document any migration of radionuclides due to accidental seepage from
the tailings pond, grab samples (about 6 liters) are collected from

five monitoring wells (see Attachment 4.9) and analyzed as outlined in
Table 4.2. Sensitivities of analysis of about one picocurie per liter
are anticipated.

There are approximately 30 wells within a 2 KM distance of the tailings
pond that are used for drinking water or watering of livestock or

crops. Due to this large number’four wells have been chosen as represen-
tative and are shown in Attachment 4.10. These wells will be sampled

as outlined in Table 4.2.

[f analysis of sample data from the water surveillance program in the
vicinity of the site indicates an excessive presence of radionuclides,
corrective measures will be selected, appropriate to the evolving
situation, and may possibly include the installation of collection wells
downstream of the tailings pond to collect and to pump seepage water
back into the tailings pond.

Domestic water for workers will be sampled and analyzed as specified

by the Department of Social and Health Services.
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Table 4.2

EN' [ROUMENTAL MOKITORING PROGRAM
DAWN MINING COMPANY

Semple \ucation Sample Messurement
Type of Sample Nunber Location “Yype Freguency Frequency Type of Measurement
Afr - Particuiates Five As shown in Attachment 4.8 Low Volume Weekly filter change or Quarterly composite, Natural uranium, Ra 226, Th 230,
continuous more frequently as required by location, of Py 210
by dust loading weekly samples
One Yellowcake dryer and Low Volume Every 2 days Every 2 days Long and short decay Alpha
packaging stack continous counts
Two Exhaust from Yeach circuft Grab Monthly Monthly Long and short decay Alpha
and crusher dust collector counts
AMr - Radon Gas Five As shown in Attachment 4.8 Continuous for One week per calerdar month Monthly Rn 222
one week representing approximately
the same period each month
Water - Groundwater Five As shown {n Attachment 4.9 Grab Monthly (first year) Monthly (first year) Natural uranium, Th 230
Quarterly (after first year) Ouu;erly (after first Ra 226
year
Annually Py 210, Po 210
One Well #9 as shown fn Attach- Grab Quarterly Quarterly Natural uranium, Ra 226, Th 230
ment 4.9 (for background)
Semi Annually Pb 210, Po 210
Four Drinking wells as shown on Grab Quarterly Quarterly Natural uranium, Ra 226, Tr 230
Attachment 4.10
Water - Surface Three As shown in Attachment 4.10 Grab Quarterly Quarterly PH, Natural urantum, Ra 226,
Water Th 230
Semi annually Pb 210, Po 210
Direct Radiation Five Same stations shown in Continuous passive Quarterly change of passive Quarterly Quarterly measurement of X +
Attachment 4.8 :'l’lt;gr;t'ng device dosimeters Gamna ray exposure rates
Lo's
Surface Soil Five Same stations shown in Grab-Approx. 2 b3, Annually Annually Natural uranium, Ra 226, Pb 210
Attachment 4.8 from top 2 in. by
three feet
Vegetation (forage) Three From animal grazing areas Grab-Approx. 2 1bs. Annually (to be discontinued Each sample Ra 226, Pb 210
down wind from mill dry weight if no positive found in in-
complex ftial sampling period)
Fauna - Terrestial Five Same stations shown in Less than 10 indi- Annually Tota! sample Re 226, Th 230

Fauns - Aquatic

Attachment 4.8

viduals - Rodents,
Hares

To be sampled only {f re-
sults of water samples {n-
dicate contaminants exceeding
803 allowable Timits
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ATTACHMENT 4 CON'T

Water - Surface Waters

Surface water samples have been routinely taken since 1958 from Chamokane
Creek at established monituring stations above and below the mill site area.
(Stations 1 and 3 Attachment 4.11) An additional monitoring stations will

be established (Station 2) at a point coinciding with the surface outcrop

of the impervious thick layer of clay underlying the mill area. This clay
layer dips towards the west and any tailings pond seepage is channeled iowards
this new monitoring station. In the past pH, Ra 226, and Th 230 were the
parameters analysed. In addition to the above, na“ural uranium will ve
checked.

Direct Radiation

Continous passive intergrating devices (TLD's) will be placed at the
sampling stations outlined in Attachment 4.8.

Soil

Soil samples will be collected once per year at the unrestricted area air
sampling stations (specified in Attachment 4.8). The samples will be
analysed for uranium, Lead 210 and radium-226. Each sample will be
approximately two pounds composites from the top one-two inches of

5011 in an area of approximately three square feet.

Vegetation

Samples of native vegetation, about 2 pounds dry weight, primarily grasses
a 4 other herbaceous species grazed by indigenous animals will be
collected once per year at livestock grazing areas downwind from the mill

complex. The samples will be analyzed for Lead 210 and radium-226.

nal)
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ATTACHMENT NO. 4. CON'T.

Fauna - Terrestial

Samples of native fauna, primarily rodents and hares, will also be
collected in the same areas and analyzed for thorium-230 and radium-226.
These samples will be obtained at approximately the same time as the
vegetation samples are collected. The number of individuals will

not exceed ten. Depending on the analytical techniques to be employed,
the specimens will be collected by either live or kill-trapping.

Fauna - Aguatic

There is no evidence that toxic substances have reached Chamokane Creek.
Thus an aquatic fauna sampling program has not been proposed. However,
if the surface water monitoring program indicates any possibility of
surface water contamination, a program designed to monitor the effects
of such contaminants on the aquatic fauna will be implemented. (This
program would be implemented only if water samples indicate contaminants

exceeding 80% allowable limits.)

B
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ATTACHMENT NO.5

Application for Radioactive Materials License Item #15

Waste Disposal

Attachment 5.1 illustrates the layout of the tailings facilities presently
in use. Area #3 dike was raised in March 1979 as per design submitted to
and approved by D.S.H.S. It has a capacity of <u0,000 dry tons of
tailings. This represents only 15 months of production. By July 1980,
additional tailings capacity will have to be provided for the continued
operation of the plant. This discussion will first focLs on present
practice and the turn to the .ew proposed iong-term tailings disposal
plant.

Walkers Prairie, the site of the Dawn mill complex, is a northeast
trending valley about two miles wide and 15 mil.. long. It is bordered
along the northwest by rimrock ciiffs of plateau basalts and along the
southeast by rounded granitic hills. A few erosional remnants of basalt
veneer the flanks of the granitic terrain.

The valley floor is a flat plain of glacial outwas) and flood deposits
cut by the meandering channel of Chamokane Creek. At the millsite,
valley floor elevations range from 1740 to 1760 feet above sea level,
while Chamokane Creek has incised its channel to an elevation about 100
feet below the Dawn mill level. Intervening cut banks between stream
Tevel and the main valley floor cerrace above are very steep but in most

areas are stabilized by fir/pine vegetation.
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ATTACHMENT NO. 5 CON'T

Sub-Surface Conditions

The tailings disposal area is underlain by a granite basement buried

beneath thin remnants of Columbia River Basalt and a thick accumulation of
glacioflurial clays, sands, and bouldery gravels. Attachment 5.2 shows aﬁ
interpretive geologic profile of the material underlying and adjacent to the
millsite. A detailed measured section of the glaciofluvial deposits which

underlie the tailings disposal area is presented in Attachment 5.3.

Present Tailings Disposal

The present teilings disposa' system is described in greater detail in the
existing license and amendments. What follows is a urief summary of present
practice.
Liquid and solid process wastes are discharged to the tailings pond by means
of a PVC pipe. The following amounts are typical:

Solids _ 500 ton/day

Solution 600 ton/ucy
The solids contain radium daughters at near the quantities found in the

original ore and less than .01% U30g. The solution has been analysed us

follows:
Total Suspended Solids 27810 mg/L Uranium 30.15 mg/L
Arsenic 1.24 mg/L pH 1.6
g . mn Radium 530 pCi/L
NH3 205 mg/L

The existing pond contains approximat_.ly 2.0 million tons of tailirgs at

70% solids. Attachment 5.4 shows a typical section through the present
dike.

~nr

- ~

.



POCR ORIGINAL

F———— o ——— ———

AR Bee prihgiee L aven
¥I00ase Nireses ST

simoars snres iwsow Q59
Sav 2y asv ver 00

sowes awy oiwos 1w ()

Thwes wie wm e crcransim ]
e asevor [0

GN3I93Y 219010139
o0

ViVG NOILDIS SSOuD
L23M0Md NOISNWGXG WS04SO SON WL

ANVANOD ONININ NMYQ

!

D
Canam |

S

-75-



e A L MR e T e ST e e e
T e e

EL 1710

EL 1700

1680

JEL

EL

1680

FL 1670

1660

EL 1650

-1+--30ft
Hoaonfreis
’“‘—59” _.. ‘: =
4 _eoftf

*--fOf:. ‘
1--80ft : |
1--90ft

1~ 13 .

-3 n.

“’2 1,
-3 It
wed B L
nad X 4 %
-y 0
-
-2 1
=3 »
-1 n,
‘)’? LA

N

- lits

-Yenr
2
I/ZH

- 41

1
=121
-1 1

as 14

VERY CO&RSE POOALY SORIED CREVELS, cosBLES 2° YO I, W SLuDY
MLZIRIX, WOST CO3BLES AVERAGE 1067
‘ I - tla!g

WwELL SORTED MEDIUM  GRAINED SANDS.
GEAVELLY SANDS
wELL SORTED wiDiUm GRAINED SENDS.
cRavELLY SaNDS,
WELL SORTED WEDIWUM GRAINED SENDS.
GRAVFLLY SiwDS
CORSE GRAVELS. (47 COSBLES AT BASE OF LAYER) .
COLRSE POORLY SORTED SENDS AND " PEAT GRAVEL.
DISCONTINUDUS LRAYER OF DENSE SILTY CLAYS.
WELL SORTED WEDIUM SENDS.
GRAVELLY <€awNDS.
WELL SORTED ™MIDIUM SANDS
CLOSELY INTERB, DDED SanNps ANDPEA GRAVELS [ PREDOVMINANT) BEDS L AT
WELL SORTED MEDIUM SANDS AND INTERMNIXED PEEBLY SANDS,
WELL SORTED ™IDIUM S:NDS
GRAVELLY SaNDS
WELL SORTED WiDIUM SENDS WITH & FIw THIN PESBLY IONES,
CRAVELLY SANDS.
WELL SORTED MEDIUM SawnDs
CRAVELLY SaANDS
WELL SORTED MiDIUM SANDS
VERY FINE SILTS — WELL SORTED.
SILTY OCENSE CLAYS

{beve not erposed) WELL SCATED FINE &ND WMIDIUM SINDS

o

XPOSED AT CUTBANK NWSSE's,Sw SEC 24, T28N, RISE, WM

ATTACHMENT 5.3
DETAILED MEASURED SECTION
GLACIOFLUVIAL DEPOSITS UNDERLYING PROJECT SITE

GEOLOGY BY NORM LENAMAN

-76-




|

HEIGHT 16.5— |

| ¢——TYPICAL

I ,

DAWN MININNG COMPANY

FORD, WASHINGTON

3 FOOT INTERIM LIFT,

/////’ 1
e ——————
/
/
/ ORIGINAL DIKE
/
/
Z

|- - - A NGTH 8 - —

ATTACHMENT 5.4
TYPICAL CPOSS SECTION

= .

PRESENT TAILINGS DAM e

|




ATTACHMENT NO. 5 CON'T.

Present Tailings Disposal con't.

Process wastes enter the pond near the center of the impoundment area.
Classification occurs leaving the sands near the point of entrance with the
slime portion spreading out cver the rest of the pond. Solution backs up
in the lower elevations of the pond. The entire pond area is enclosed with
a six-strand barbed wire fence. This fence is posted with no admission and

radiocactive signs. The gate to the area is kept locked.

Proposed Long-Term Tailings Disposal

In order to provide an environmentally sound long-term tailings disposal
facility, Dawn has evaluated many options available. The following
proposal details what Dawn feels is the best choice in light of the new

regulations presently under development and economic considerations.

A. Impoundment Structure

A new tailings disposal area will be developed for subgrade disposal of
future tailings. A pit will be excavated immediately to the south of the
present tailings dars. (Attachment 5.5). The su,face area at natural
ground level will b: 1,224,800 square feet (28.12 acres). The structure
would be 65 feet deep, below grade, with inslopes at 1 vertica on

3 horizontal. Some of the excavated materials will be used to construct
a 35-foot nigh dike/stockpile around the new structure, and the re-
mainder will be strategically stockpiled around the periphery of the
existing impoundment. The stockpiled material will later be used to

cap the entire disposal facility after final termination of milling

operations. (Attachment 5.6).
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ATTACHMENT NO. 5 CON'T.

A. Impoundment Structure con't.

The total volume available for tailings storage to ground level will be
2.05 million cubic yards, which is adequate for approximately thirteen
years of mill production at the present rate of 160,000 tons per year.
The five vertical foot lined area above ground level may be used for

temporary solution storage during the final stages of pond life.

The excavation will principaly encounter the sands and gravels shown
earlier in Attachment 5.2. It is possible that the surface of the
deeply weathered basalt may be encountered in the western most part of

the pit floor.

Where the proposed excavation adjoins the existing dike impoundment,
a fifty foot wide bench will be preserved at the downstream toe of the
dike to assure structural integrity of the dam foundation while pit

excavation is underway.

Pit inslopes will be maintained at 3 horizontal on 1 vertical. If
sharp or irregular geologic units are encountered by the excavation,
they will be blanketed with fine sands to provide a smooth base for

liner installation.

Ingress and egress ramps for the excavation work will be located at

the northern and eastern extremes of the pit area.

The five foot, membrane liner portion of the above gound dike mentioned
previously may be used for solution storage when the pit is nearly full.
A typical section of the overall dike/stockpile is shown in Attachment

5.7. Material to be used for dike construction will be taken from the
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ATTACHMENT NO. 5 CON'T.

A. Impoundment Str “ture Con't.

upper layer of sands and gravels from which all previous dikes have teen
constructed at Dawn. Maximum rock d mension is less than 4 inches. Each
1ift during construction will be 12" thick and will be compacted by use
of a minimum 25,000 pound vibratory c.apactor. This will allow compaction
levels in excess of Department of Ecology requirements. Misture content
will be maintained so as tc insure proper compaction. The original
safety berm and dam construction removed most of the tcp.oil from the
area; what remains will be excavated. The foundation material is id-
entical to embankment fill material, eliminating the need for any base
preparation other than scoring the surface. The previous dams con-
structed at the site have shown good bonding between embankment and
foundations. The upstream side of tne dike will be lined by the same
method as the subgrade portion of the tailings impoundment. Residual
freeboard will be maintaned greatly in excess of 5 feet. Side slopes

on the dike will be 3h:1v upstream and 2h:1v down stream. Top width

will be 30 to 35 feet, double the Department of Ecology requirement of

15 feet for this height of dam.

It should be noted that the upper portion of this dike is .sically a
reclamation materiai stockpile, under no foreseen circumstances to be

used as an empoundment dike beyond a level five feet above ground surface.
As described below, this portion will be lined and utilized only for

temporary solution storage.
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ATTACHMINT NO. 5 CON'T.

B. Tailings Pond Liner

The entire pit floor and side slope surface will be lined with a
fabric reinforced 30-mil synthetic rubber (Hypalon) liner. .uc liner
membrane will be carried up the dike inslope to a level five verti-al
feet above the original ground surface elevation in order to permit
the lTower part of above-grade area to be utilized for solution storige

during the final stages of pond life.

A one foot thick cover layer of stabilized sand will be placed over

the membrane to prevent aerodynamic wind billowing and to shield the
membrane from ultraviolet rays for longer life. Membrane anchorage will
be achieved by means of peripheral trench burial in accordance with
recommended practice.

C. Underdrain Sysctem

Since the proposed facility will be fully lined, normal dewatering by
means of seepage into the substrate is precluded. It is therefore
necessary to provide a system capable of aiding in the dry-out phase

of reclamation and long-term stabilization.

Engineering studies are still in progress to determine the optimum
configuration for the drainage duct system. Generally, the system
envisioned would include an underdrain grid of French or pipe drains
feeding into a combined French/perforated PVC pipe collection sump where
solutions can be pumped to the surface for disposal by evaporation. It
will likely be necessary to cover the drain system with a polyester
filter fabric to prevent clogging of the drainage ducts with tailings

fines.

N
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ATTACHMENT NO. 5 CON'T.

C. Underdrain System Con't.

The potential for inducing liquid migration towards underdrain lines
by electrokinetic densification proceedures developed by the Bureau
of Mines (Sprute and Kelsh, 1974) is being researched, and may be in-

corporated into the dewaterinj plan if feasable.

D. Process Water

Elimination of seepage from the tailings pond area by use of the new
lined disposal area will result in a solution disposal problem. If
some means of handling the excess solution is not developed, the pond
area will fill up to the freeboard limit long before the full life of
the pond is reached.

Due to the pressing need tc develop a new tailings disposal area,
Nawn has concentrated its engineering and design work on the actual
pond excavation, etc. As soon as personnel are available, attention
will then turn to process water management. It will be three years
before the solution build up in the pond will become critical. Present
mr.thods being examined for managing the process water problem are:

1. Solution recycle to mill

2. Treating solution for discharge
3. Spray evaporation ponds

4. Dry tailings deposition

5. Other

Final design of the proces: water management facility will be

submitted for approval to the D.S.H.S. on a timely basis.
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ATTACHMENT No. 5 CON'T.

Interim Tailings Disposal

Dawn Mining Company has filed for an amendment to the present licerse to
allow a three foot 1ift of the present tailings disposal dike. Approval
of this amendment will allow continued operations while the long term

tailings disposal proposal and license renewal application is approved.

It is hoped that this dike 1ift will not be required at all. [If the
subgrade tailings disposal proposal is approved oun a timely basis, i.e.,
January 1980, it will not be needed. However, communications with the
D.S.H.S. and the N.R.C. have indicated that this may not be possible.
Hence, the contingency plan outlined in the application for amendment.
Construction of the three foot 1ift will extend the life of the present

pond until July 1981.

Reclamation and Long Term Stabilization

Pursuant to the Washington State "Mill Licensing and Perpetual Care

at of 1979" and based on the guidelines presented in NUREG-0511, Draft
Generic Environmental Statement, Dawn has deveioped the following planned
program for reclamation and long term stabilization of the tailings pond
and mill site. This plan may be modified upon promuigation of final

regulations or those in effect at the time of the event.

Tailings Pond

The following steps will be taken to stabilize the present and new tailings
disposal areas:
1. The tailings will be allowed to dewater for a period of 1-3
years to allow heavy equipment to work on the tailings surface.
Interim dust control measures will be taken to control wind

dispersion on tailings 07
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ATTACHMENT No. 5 CON'T.

Tailings Pond con't.

2. Tailings surface will be graded to enhance drainage.

3. A layer of clay 2 feet thick will be placed and compacted over
the tailings surface.

4. An additional layer of fill 8 feet thick will be placed over-
laying the clay.

5. No topsoil will be added to this cover since the area surrounding
the project site has a minimal natural "A" horizon soil develop-
ment.

6. The cover over the tailings will be graded and contoured so as
to eliminate the possibility of ponding rainfall over the area.
In addition the out-slopes of the pile will be reduced to a slope
of 5 norizontal to 1 vertical by the addition of fill material.

7. The entire area will be seeded and fertilized to stabilize the
cover. Natural re-forestation will ensue fairly rapidly as
evidenced by 20 foot plus trees presently growing on the abandoned
tailings berm around areas #1 and 2.

8. The revegetation effort will be monitored for success and remedial
measures will be taken to insure coverage of the area.

Mill Site

Decommissioning of the mill site will conform to regulations in effect
at the time of closure. Present decommissioning plans which may be
modified upon promulgation of final regulations, envision the folliowing
steps:

1. Contaminated process vessels will be buried in the tailings
pile wiiich will then be reclaimed and stavilized as outlined

previcusly.
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ATTACHMENT No. 5 CON'T.

Mill Site con't.

2. Mill buildings will be dismantled or decontaminatec and left
in place. Clean up will be thorough enough to permit unrestr-
icted use of the buildings.

3. The site previously used for ore stockpiles will either be
covered with 2-3 feet of fill or excavated to remove the
contaminated soils. If the latter method is used the material
removed will be disposed of at the tailings pile. Again the
object will be to permit unrestricted use of the site.

Surety

Dawn Mining Company will post a bond in compliance with Sections 10, 11

and 12 of The Washington State "Mill Licensing and Perpetual Care Act of
1979". The amount of this bond will be $2.5 million. This amount is the
current target for Dawn's reclamation fund which is presently being set
aside on a monthly basis for future use. The target sum is based on a
consultant's study done for Dawn Mining Company in March of 1977. (Attach-
ment 5.9). Studies are in progress to confirm or revise the $2.5 million
estimate. The amount of the bond will be revised :ccordingly.

Perpetual Care and Maintenance

Dawn Mining Company will comply with the provisions of the Washington
State "Mill Licensing and Perpetual Care Act of 1979" Seccicns 3.1 (b),

2(b), 6, 7 and 8, or the current laws in effect at the time of the event.

\,\.f')
F,
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ATTACHMENT No. 5.CON'T.

Other Wastes

Pieces of equipment and large process vess2ls removed from the mill that
are contaminated have been stored above ground in a fenced and posted
area. [f the proposed subgrade disposal method is approved for

tailings disposal, Dawn proposes that these comtaminated items be

buried at the bottom of the new tailings facility.

,-nf\
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POOR ORIGINAL

ATTACHMENT 5.9

i :

3 11. _BACKGAOUND

5: This section is intended Lo acouasint the 1cuder with the
general matter of contamiration of the (..7--." cimant from mill-

,',3 ing wastes and relate the Ford mill situvation to it.,

'

:,,’ Kearly 300,000 tons of UJOB have Leen produced in U, S,

e to date, cencrating surething on the order of 150 million tons

LJ of tailings. tence, on an historical basis, zbout 500 tons of

N tailings are crcated for cach ton of UJOH’ Vhen one considers

‘;:3 that reguirements between now and the end of the decade are

'__j estimated to be over 1 million tons n_‘ns, porsibly from lower

-4 grade ores, one begins ‘o visualize the ragnitude ot the tail-

',"] ings problem,

okl

! The tailings, as of now, occupy epprodinalely 3000 acres

;j at 42 rites. Sixty-five percent of Lhe acrrage and tonnage

“ are 4t 15 sites connected with currently conducted milling

::] operation; 5% of the arca and tonnage are at the sites of 3 :

mille considered to be on siandby; end the remainder (30% of

the acres and 20% of the tons) are at 24 locations vhere mills
-
] have Lween deco mirsioned or renoved. )
. \
Although the tailings contain only around five porcent

" )
'J of the uranium which vas initially in the ore, Lhecy contain i
prarly al) the rodiosctive daunghter profducte. The prinsipal '
environwent and health impliceticis 2ppear Lo be rclated Lo '

the uraniuvw-238 decay ¢hain (Joe Ficure 11-1) primarily thor-

4 -

bum-230, radiuw-226, sedon=-222, and the pid ny rom fadoa-222

8!
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nadon-222, a gas, esceping to the surfece between the
grair puarticles of the tailirgs raeterial and carried
by the wind into bhubitable Sltnﬂ'ufﬂ’: foive of the
duughter products of radon-222 ax; retained in the
lungs increasing the risk of cancer there.

Windblown particulate material 1ifted from "“he zur-
face of the tailings, carried docwn wind, znd inhaled,
thus cxpnsing the lungs 1o rediation.

Camma rays from the tailirgs pile jtself which may
penetrate the air so as to e¢ypose persons on or near
the tailings piles,

radiosctive and toxic raterials from the tailings piles
leached into the ground water.

Ta

ilings material vsed in the construvction of habitable
structures.
N

The mill and ore stockpile sites which always show

elovated ganma exposure Jevels Lecause of contenina-

tion by ore as well as processing solids and -u‘(u.fio'\s. :
Eiposure from the milling eg.ipment (or parts of the
mill building itself) after eiscantling and introduc~-
tion into the used eguipment or scrap rardet.
Cont smination of faod through wptule &en? cuncentration 4
i |

of raditactive elements by plents and an.mals.

nead 1o be directed to all the pathways 1 isted alove
T oangd Cinnantled.
eness dn that the mill building is

ne element of unim

0! wousden construct;on,

o
it



As the orclody rcaches ards Lhe end of 1982,

Ll el

the Ford 411 will N accumulat ed 2,000,000 tuns of
‘] tailings occupying 10L scres. Pous ' bly another 135 acres of

H ground will Leen cunteminated at the mill and are stockpile
j sites. Unreostrained tailings arce thought to have cnvirunvental
and Yeazlth innlications fur distances of erc Y half mile,

kol
[

the cract

sture of Lthe pattern Leing a function of the pre-

':3 vailing winds, concentration of radicactive naterials in the
: pile, irmpediments to air flow, etc. A fis

;] and a nurber of édwellings are within cne

N ings. {(See acrumpanying werial pholos.)

'] The most difficult ratheay to restrain thay wii re~
‘l sults fiom radon waanation and the one vhich hes eived the
._ least altention, from a tajlir tabil stion nterndd; t, to
‘] date Two fret of jpsched carth which has been aee C Lo ¢ soort
. vegetation will e: tially shield the germa Blat ior and cure
‘l the vin 1 n particulate problem {See Figure 11-2.) Hovever,
“] it does little to irjcde cranation of radon Sume rosca rs

¥

claim thot it would take 10 1o 20 feet of drv soil to educe ra-

ificantly;: wherves, ¢nly a few feet are noeded if a high

-~
-
e
N
)
.
v
n
.
-

moisture content 1n

I
i an erlying elay laver, furthar atd 23 31ad 1} o 21wt
-A
cd Tt is our feeling that dur g Lt feow ars, | vauck
1 ta L resl F row L el "N Yl bo ¢ é ;
i one ¢ siders the 1620 vear !} $-1ife of ¥ad - 226,
'? it o« Le ye niyad thial EEEFest' stohil " s 5 T
] only an intcrim contyol, vhich will requirc fieg wt ' Awas 3ok
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111, rvpncscw o 1HOBLEM

In atterpting to raie & judgrent of costs which might
attend the stabilivation and Aucontamination anpusts of chut-
down, it vas €ecided not to Pursue it from Physical ~?=cmi',try
or biolugical viespaints lorgely becsuse of the sprarent low
level of gencral unde stending in such arces coupled with the
lack of expertise by the authors in these spenific disc iplines.
An estimate bosed on a detajled I.'":'\.Y‘Gd.-;‘i!g design stered be-
yond the sccpe of the aseigrment and further 2, t not
relete to the situation at t‘he time of s) .t ioun.

After consicerable reseaich ond to uors. ne arly appr unh
what jg, at thris point, a changing pPict se of corfusing, oft 3
browdly e Preesed, isscances by var osys federal zng state
agencies, it vas decided to rake es | ates in rmore ceneral

Cost cetegories basod on what ig ¢ “dered to La Lhe Current

"state of the art” @ at i might e five yeors Yence, with
enphiesis on steps directed toward redusing rodon « “nation.

To irplement this approach, info,ma, DN was érawn from the

follo. Ang sources:

1. Discuesions with nsnbers of us ion Carbide's stafg
who have moch « PETLONCe in et anid £ing ang 3 Cvent -

ing pollul ion from %ai inge piles

2. Disevssion with the © D persunnel responsible for
Stimiliving taid g e stockpile sites and mill
sites at Monticello, Dian and Cerenty natling the
Vorious orce puwrchuse ges s fend =tocol Yo nites)

whieh APC cod trolled
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Reviow of LPA L20/1716/00
vary 1976 by LPA dcaling
individuals living near i
piles.
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pertaining to costs neces
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in this text.
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Nuclear Corporation rear
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eration in Posder River Pasin in Wyoning, sush oper-

ation Leing referred to as the Bear Creek Pre ject
.
Review of an envis tal state nt itssued Jonug ry 1977
1 .8 Rucloar Fegulatory Commivsion ond related
L hie rar Creek Troject. T slaty rt is a ¢ 4 in
dicaetion of what the fo! 2 "plat of the art® aght
look like, or at lrast cost
Revig of a pinl inary doeft copy (& ry 1917) of
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nactive vranium wmill tailings
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mill sites mentioned carlier

1 impact statement prepared
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The environrental sntatcsent estivated

$295,000 to bury 100 scres with 2 feet of

material plus €* of rup soil, cont our .it,

and seed it. This derives from using 65¢
per cabic yard for burial end contouring
plus $200 per acre for scedim ete.
hpplying these constants to 105 arres
yields $310,000 (rounded).

Adjusting Yestern Nuclear's Costs - €666,500
The burial cost of 65¢ per cubic yard seems
le hen ane . siders tha the raterial
must be spread and corpected and the hole
from which it came reclainred it iz not un-
reavonable to think that the costs could be
on the order of §1.50 per cubic yard Oon
that basis the hurfial cost would he 5635,000
plus $31,500 for fertilizing, seeding, etc.
(1 res @ $30C/acrs)

ihle Fut e “State of the Art*

lsing KEKC® | Y snded }on arh for Re }y
Viountain Caeraqy $uée, 000

This cystem s 14 er ‘the i "G ith

) footl of clay overlain by feal ¢ soil
whic? ould bLe count ecd ar seede

Epolied to 100 ocres of ta 3 it wld
coust nearly ShO0,000 P 13c ny it to
105 cre y e} TEAG, LOG The lLasic unit
custs are 65%¢ por cubilc ye H ] «] and
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$6AY per scre for soil prejaration and svea-

ing.

b. I~'.,ju‘~‘ ing

$1,648,00)

such basi

{rounded)

acre) for seil preparat.ion
a total of

ER FPOCESIRLE COSTS

vsed in (1B)

and 2)lowing S6E,000

P

Siustment g

buria) would cost

$1,B48,000.

peecontaminat iem of ¥ill Fouiprent =~ $

1f any of the mill equij
duced into the used
than uranjum milling,

decontaminated,

vould probably

be buried in the
grinding eguipms

probably would he.

or use of the

cirecunit, the cost

order of £1%0,000.

arrived ot by

individual with

from milling Gpel

structure jtneld

ent is to be

prent market,

“

2a) to $1.50 Ter Cubic Yard -

made for the
Sove. On

¢1,780,000

(€49 perx

and seeding rales

150,000
intro-

for other

sold as scrap, it must be

Yooden tanks, pumps,

waninated
l1ings pile. el 401

ntuel tanhs, and

in anc er ur
ta ted to be
- » .
H

the fiow o
.- L hard
« Y not ne
° F '
%
]

and piping
but instead

hing and

ae value

anium

on the

jre wvas
et ith an
nd in rLon
‘ rily
of the
.t € antd the



ATTACHMENT 5.9

cisions rode in tlone areus.

authors attention (and th

ie are no doubt more)

POCR CRIGINAL

Ce vral things have cone to the

during the cum-

position of this repourt which could have a b };xing ‘on the "state d

of the art®™ at shutdown.

The Nuclcar

Pegulatory Commission is currently preparing a

generic environmental statemeni pertaining to wrznium milling,

Such

statenent has a target date for rid-1978.

In Lthis regard,

the Jancary 1977 stetement dealing with the Bear Creek project

an? referring specifically to the stabidization practice we

have used in B,2

“*Alilhough it is

the RRC's

rethod (Aiscuvrsed) represents the most

able alternative now available,

reascs

will he subject to esxpress conditions

enerveting processes and mill tailings manace
3 S

may be subject to revifiun in sccorder

the firnal geweric

chnvl

rule making.*®

position thet

&ny NRC licensing

t

ce with conc

(porzible future “"State

o

»

slate

of the Art")jstates,

the tailings inpoundment
nvizonmertally sound and
action

at agpproved vaste

ent practices

)

isions of

¢ wnt and any related

Th policy study by the Vestern Interstate Wuclear Board ;
(See item 8 under "111 -« THE APPROACH") contains a section (2.3) |
dealing with Jong term costs. They esticate that the rein- ;
tenance, survelllance, enc monitering of a tailince pile con-
taining 12 million tons would $95.000 per yvear reguiring
@ million dollar endouwsent fund at 5% intcrent This is

greater than estinmat

The RNow FHesico logislature pensed

{e2467)Y which vriuvwwrs the New Bosico

ment Agency to reguire a hond {rom cat

IN=T
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ATTACHMENT 5.9

POOR ORIGINAL

cume yules would apply. The Tord mill is wnigue
in that it is entirely of wooden construction
which, if contaminated, would %e pore diffjcult

to decontarinate.

It is lilely that an envirunmental stalerent
will be required which wvould entail all the

engineering and spucialized data no- 1lly

includeqd, Even without the necessity of sub

enzineering and pro Planning must teke place

Lefore final commitment to a plan,

The fullowing rable sumsarises the materiasl pa ent in
the foregoing outline:
Hag C,1 Add C,2
A plus B, 1, a. $ 660,000 $ BlCc,000 $ 210,000
A plus B, 1, b, $1.016,5%00 $1,166,5%00 $1,266,500
A Flus B, 2, a. $1,190,000 $1,340,000 $£1,€40,000
A plus R, 2, b, $2.,192,000 $2,148,000 $2,£48,000
rs has heen reviounly indicated in the test, ) S tar
G, Ttabilization and surveillance of tai) ngs it in an early
staye of develd ent with moch effort bejug direocted tovard
the physical chemistry, biology, engincering, 1« 12, and finan
cial } te of it Wihwre costs | ' y 1 P withan the
) ty h bove will be a ¢ t of . 1 de
IV-6
'
7
' i 1
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PR ORIGINAL

V.,  EVALUATION

COSLUSI0US

Csamination of the cust sumnary pre sented@ in the preceeding
] section will reveal a range of possible costs spreeding from

¢660, 000 to §2,448,000. To some dvgree this reflects the fluid

—

nature of the situstion end the uncertalinties vhich confront one

cort., However, even n',!\;-ving

l in reking an evaluation of
that the p:esent “"state of the art" vere to prevail, to erxpect
l to accomplish it at the Jow end of the rerge c¢efies all reason-
l able chance. Potsibly it could be done for one million dollars.
With the mounting precsure dire ted to:ard reduction of

ex; wure {rom ridon «rd its projeny o chouid coaunt on the

-

present practice being uniscceptzhle in the foture. Coats will
no doubt move upward. However, it iz felt that coperators con-

fronted with the hi cost ldollars/ecre) refle ted at the

upper end of will seek Jess ex; sive vays of accompli

ing the same purpose, possibly thiough cunbining burial with

plastic s«

nte, patented drilling ruds, creation of butfer

aimed at Lhe upper end of the range might also be unreasonable.

ment that a program should be merced to

wecrue 1.5 million dollars between no and shutdown. Thic is

] zones, or other schemes not yet apparent. To set eside funds

1 $2,448,000) o©f at it might cost to satisfy future veguire=-

i ments. The wdecuacy ol the axtunt cshould be yew ieved as new

} guidelines and regulataons ayrprar. 0f povticular intcyest
should Lo NRC's o ric vnviror vt o1 »o0n0 to B jooued
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vould like Lo make the folle

VI, MLCORRCNDETIONS

is recomwended that:

A fund secrual be comenced vhich will accumnlate

$1,500,000, in terms of 1976 dollars, by the tihe -
.

of shutdown of the Ford mill, such fund to be vtiliied

in connection with stabilizing tailings, deco

ting the mill and stochpile site [and possibly certain

eguipnent), and providing for a4

long term maintenance

The fund be revicwed from time to time to insure its
adeguacy . fspecially next year follosing NRC's yeneric
environmental stateonent.

At the risk of going cutside the scope of cur cusignment

vggestions:

X Thet engineering and environ-ental study be initiated

s0 a8 Lo develop a detailed plan well aicad of shuyt-
down. Included in this would be explorstion of
various alternatives, study of the

syntem, colleetion of meteorol

of the wond in the mill building to

Ty of contamination. sempling to determine serface
and sub-su. .ace contanination r sgnmnling {or radon

POOR ORIGNAL
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health ' of the problom 4 Lo Lay e t
th ! t of 2 la whi i ly to it.
3 Thoeat c« ¢ st i \ 3T 2y c0d 28 urly & 3 st ical
with t? aofficial o f he State of fton ch
! ‘
with « or t W on of ¢
' ning to yoar j 1 ¢ : ze any
\
1 t ¢ ¢ after-t} fact st 3 ind
s
! the ¢} « of } 3 f¢ 3t e o ] H
H
e % frer 4 S 58 sf the projiect
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