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- ' UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE

Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is h reb'y
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.

1. (Check one) Z NAME OF APPLICANT
X (a) New license PETROTOMICS COMPANY

O (b) Amendment to License No. — |5 PRINCIPAC BUSINESS ABGR

[J (¢) Renewal of License No. —
(7 (d) Previous License No. P. O. Box 184 Casper, Wyoming

4 STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL BE POSSESSED OR USED

Shirley Basin

Carbon County, Wyomin P, O. Box 184 Casper, Wyomin
5 BUSINESS OR OCCUPATION 6. (a) IF APPLICANT S AN INDIVIDUAL, STATE | (b} AGE
; i ) ) CITIZENSHIP >
Mining & Milling Uranium Ore - j e

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED
Magnesia Diuranate (Uranium Yellow Cake) to

be delivered to Procurement Division of A. E. C.
Grand Junction, Colorado

A

8 STATE THE TYPE OR TYPES, CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE,
POSSESS. USE. OR TRANSFER UNDER THE LICENSE

(a) TYPE (b) CHEMICAL FORM (¢) PHYSICAL FORM (Including | (d) MAXIMUM AMOUNT AT
% U or Th.) ANY OME TIME (in pounds)
Magnesia Diuranate |[-3'' dried Yellow Cake |120,000 Lbs. U3Og
NORMAL URANIUM | oy ranium Yellow Cake)| - 65 - 77 % U. in Process & Yellow C3k
THE U-235 1SOTOPE N/A N/A g =
THORIUM N/A N/A N/A

(e) MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME un pounds)

1,000,000 Lbs. U30g in mined ore and yellow cake form

9 DESCRIBE THE CHEMICAL. PHYSICAL. METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL
WILL BE USED. INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED iN EACH PROCESS AT ANY ONE TIME. AND
PROVIDING A THOROUGH EVALUATION OF THE POTENTIAL MAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS.

Crushing, Grinding, Acid Leaching, Counter Current Decantation, Clarification, Sol}

vent Extraction, Precipitation, Filtering and Drying of Raw Ore to Yellow Cake. Cirf:
Inventory is estimated at 20, 000 Lbs. U30g, yellow cake stock at 100, 000 lbs. U30g
and 880,000 Ibs. U308 in raw ore stockpile. Potential hazards similar to other
operating uranium mills licensed by A. E. C.

10 DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM OR OF APPLICANT IF
APPLICANT IS AN INDIVIDUAL).

Technical qualifications: either a graduate from a recognized university or technical
school, experience in radiation desirable. Provision to attend training school in

radiation will be provided if experience 1s lacking.

11 DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL BE USED TO PROTECT HEALTH AND MINIMIZE DANGER TC LIFE OR PROP-
ERTY AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9 INCLUDE (a) RADIATION
DETECTION AND RELATED INSTRUMENTS including fim badges, 4 s, ¢ s, air-monitonng and other survey squipment as appropriate. The

iption of radiation detection instruments should include the type of radiation detected and the range(s) of esch instrument.)

See attached Section 11 (a)

(b) METHOD. FREG ENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE for film badges, specify method of
calibrating and pr ng, or name supplier.)

See attached Section 11 (b) 8507290466 850530
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PETROTOMICS COMPANY
P, O, BOX 184
CASPER, WYOMING
SUPPLEMENTAL INFORMATION p
TO FORM AEC-2

SECTION 11 (a) EQUIPMENT AND FACILITIES TO MINIMIZE DANGER TO LIFE

Crushing Plant - Primary and Secondary

Provisions are being made in the design of this plant for inclusion of
dust collecting equipment, if deemed necessary., Initially, the plant will
operate without this equipment for the following reasons:

(1) The average percent moisture in the ore to be fed to the crushing

plants will be 6-12 percent.

(2) An air-water fogging system will be used for washing down of

primary and secondary crushing areas.

Radiation detection instruments and related equipment to be used in the
crushing plants, sample preparation, fine ore bin, leaching areas, etc., are
as follows:

(1) An MSA Fixt-Flo air sampler and one Gast pump air sampler

equipped with Whatman #41 (or equivalent) filter paper will be used

for monitoring of air in these areas. The filter papers will be analyzed

for total U308 content.

(2) Both GA (general air) and BZ (breathing zone) air samples will be

taken in the crushing plant areas.

(3) Time studies on personnel for weighted exposure to airborne

radiocactive materials will also be made.
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P, O, BOX 184
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SUPPLEMENTAL INFORMATION
TO FORM AEC-2

Sample Preparation Room

This room is located in the ore bin area. Adequate ventilating and
dust collection equipment will be provided. General and breathing zone
air samples will be taken.

Fine Ore Bin Area

Both ore bins are fully covered and vented to atmosphere. Ore entering
the bins will have a moisture content of 6-12 percent. An air-water fogging
system will be used for any necessary clean-up of dust. General and breathing
zone air samples will be taken in this area.

Leaching Area

All leaching agitators are covered. A forced air ventilating system will
exhaust all gases to atmosphere., Periodic air samples of the general leaching
area will be taken. It is anticipated that the radiation hazard will be negligible
in this area since the operations are wet and carried out at ambient temperature.

Product Drying and Packaging Areas

The product drying area has been designed to minimize dust contam-
ination, The drying and packaging areas are enclosed in separate rooms
within the mill building, These areas are under negative air pressure
which exhausts through a dust collection system to atmosphere,

The packaging operation is engineered to eliminate, as far as it is

possible, personal exposure to ''yellow cake'', either by direct contact or
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inhalation. It is anticipated that the radiation level in this area will be well
within the tolerances set forth in 10 CFR 20,

A MSA Fixt-Flo air sampler, or a Gast pump air sampler, equipped
with Whatman #41 (or equivalent) filter paper will be used to obtain GA and
BZ samples. Analysis of the filter papers for total U30g content will be
made.

General

In addition to the above air sampling program, periodic surveys for

gamma radiation in all working areas of the mill will be made using a Mt.

Sopris Model SC 129 survey meter, or equivalent.

SECTION 11 (b) CALIBRATION OF INSTRUMENTS

The instruments listed in 11 (a) will be calibrated and standardized
according to procedures outlined by the manufacturers of such equipment.
Tentatively, it is suggested that a calibration check of these instruments be

done prior tc each plant survey.

SECTION 11 (¢) VENTILATION EQUIPMENT WHICH WILL BE USED IN
PETROTOMICS MILL

(1) A wet dust collection system for the ore sample preparation room.
(2) A forced air ventilation system for leach agitator fumes.

(3) A dry-wet dust collection system for the yellow cake drying and
packaging areas,

(4) Gravity ventilators throughout crushing and mill buildings.
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SECTION (12 C) PROGRAM & PROCEDURE TO COMPLY WITH PROVISIONS
OF 10 CFR 20

(1) Exposure of Personnel to Airborne Radioactivity

The dust survey will yield data from which a weekly average exposure
can be computed. Employees working in the same operation are expected
to be subjected to nearly identical exposures. The sequence of vperations
performed over a day is usually repeated daily, thus daily average exposure
will be approximately equal to a weekly average exposure.

The first phase of our survey will consist of the collection of air samples
throughout the plant. This will be accomplished with the use of a portable Gast
pump air sampler employing a No. 4l filter Whatman paper disc. Exposed filter
discs will be handled by forceps and stored in small envelopes to prevent
contamination, The air flow will be at least 15 litres per minute. If conditions
are dusty, slower flowrates will be used.

Samples will be designated as BZ or GA. This refers to the manner of
sample collection, In the collection of BZ samples, the sampler will be held
near the nose of the worker during operations. The time range for sampling will
vary dependent upon the operations under test.

GA samples will be collected using a MSA Fixt-Flo air sampler for
10-30 minutes in areas normally occupied by employees for significant periods.

The sampler will be in a fixed location. These samples will cover process



PETRQOTOMICS COMPANY

P. O, BOX 184 |
CASPER, WYOMING |
SUPPLEMENTAL INFORMATION |
TO FORM AEC-2 ‘
|
|
areas, lunch rooms, mill offices, locker room and rest room. The sample
will be taken 3-10 feet from the floor and clear of walls, equipment, etc.,
so that it will represent normal concentrations in the area being tested.
In order to compute the average daily exposure of an employee, both
GA and BZ samples will be obtained. Time studies will also be made in order
to properly weight the exposure in each area.

All samples will be analyzed by the approved procedure for such

determinations. OQutside laboratory checks on our own analysis for U308

will be carried out at suitable intervals.
Surveys will be carried out as frequently as deemed necessary to
comply and meet radiation levels specified in 10 CFR 20,

(2) Exposure to External Radiation

Gamma radiation rates will be measured by a Mt. Sopris Model SC 129
(or Equivalent) survey meter. General area surveys will be made at the
following locations at appropriate intervals:
1) Primary and secondary crushing plants.
2) Ore bins,
3) Sample preparation rooms,
4) Final product areas.
Occasionally, pipe and tank areas will be checked for accumulation of

entrapped radiation material,
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If an employee exceeds 25% of the mpe, film badges will be provided for

their use.

(3) Radioactive Material in Mill Wastes

Periodic air checks of exhaust systems will be made. The restricted
tailings area will be inspected frequently for leakage or seepage. Samples of
mill wastes will be analyzed for radiation products. The drainage area below
the dam enters a live stream about 5 miles below the damsite, Samples of
water will be taken above and below the entrance point and will be analyzed
for Radium 226, Thorium, and Uranium,

(4) Unrestricted Areas

Periodic checks for radiation will be made outside the restricted mill
area. A high volume air sampler will be used for such tests, Wind conditions
and other weather data will be recorded.

(5) General

The tailings area will be fenced and the proper radioactivity signs

postgd at 50' intervals., All radioactive areas will be clearly marked. The

entrances to the crushing plants and mill proper will carry such signs.
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. Mill Swpsrintendent (Supr. Eng.) & ‘ve
s o - - Far -
irlay sia Production raaioe
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. L5 - Crade 3 or 1%
AsiC NG N

——

Regpomsible for the supervisiom of the milling operations in Sirley
Basin, Wyoming.

JOB RECUIREVENTS ILLUSTRATE By SUCH ACTIL T AS
KNOW - wOw snwLLDGE MUMAN Wi AT

1. Pass, soordimstes snd supervises the procedures covering the =zilling
opereters ia Shirley Basin.

2. Deccmmends sdditioms %o or redmstioms in the milling equipmsat %o sssure
econcuienl milling of ore.

3. Dirests the mstallurgieal proessses required for the productiom of a
profisable, saleable product fros Oowr rev ore.

M. Asswre complisnss vith govermmental safety regulations including onfeguards
agaiast redistios hasards.

S. Bescamends milling programs for approval by the Project Mamager.

6. Dirests mill opszetion om & day by day basis.

7.ww-m-m«.mmupﬁ.ummm
vith speeial empbasis on milling.

EO0RM 9~ '8



TROBLEM SOLVING 8L DANCE LR L

Mo en salving inberent in tuls o0 ie typified in sclving zethols for
effieiens wailisation of nilling equipmsat, tie saditiom Of iaprovee equipmesct,
the teebniques imvolved in sttaining maxisuc recovery of product froe the

ore at sisimem wnit cogt, recogaising the integreted economics of winiag

from rev severia)l % salesble produet.

ACCOUNTABILITY (FREEDOM TO ACY IWPALT . wAGN T DF

Assowptability is thet of efficient and ecomomic operstios of the milling
operetion sosting in exeess of $500,000.00 per year.

SUPERVISICN RECEIVEL 'TYPE - DELREE - TITLE OF SUPER\ 50!

Meports direetly % the project saaager.

SUPERVISION EXERCISEC ITYPE - DEGREE - 7T ' T_ES " F P LUSITIONS SUPERVISED!

Supsrvises Metallwrgist, il Foremsa, Chief Chemist direetly.

RECRUITMENT REQUIREMENTS (EDUCATION = EXPERIENCE - SPECIAL S¥iLLS

Oveduate of recogaised aining or setallurgicel scbool having specialised ia
msetallurgy or Beving bhed spesific experience in metallurgy during 3 years
of a %otal of five years operating experience in the aining industry.

TRAINING REQUIREMENTS (TYPE - METHOCL - DULRATION)

PREPART . B

.
ARPRQOVET 4 SUMERYISOR

APPROVET By LUEPARTMENT MANAGES
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JOB NDESCRIPTION Chok .
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L . Tional SPAC. I8 wiguke L& sewr “t "

— A ——.  ——— —— - —— —————————————————— — - —— et

CATION B T .
Metallwrgist (Asst. Mill Swpt.) -
Shirley Basia ) Prodestion 4 Uresaiwm
Greade 1}
NCTION ' o e o -

dsspoasible for the spervision of the milling operetiom ia the Ehirley Beain,
mo.muma:mmmmmn.

1. Paas, vith the nill sparistendect, procedures eovering the willing

operetions ia Sirley Beaia.

L. mm-mmmm-nxmwmm.
for sdditions to, or swireetions fros the milling equipsent to sssure
esoncmissl milliag of oge.

» Birests the metallwrgiesl prosess required for productiom of ecomomical

stleable prodwst.

Direstly responsible for beslth and redistion regulations.

Direets ailling operetiom plassmmnt of operstors with the =ill foresaa,

on & @&y % day Wmais.

« Assumes full responsidbility for mill in the absence >f the mill npt.

N vy w




PROPLEM SOLVING (6L DANG: Teer

Soiving metlods for efficient utilisation >f basic edlling equipsent and
soomonis stadiss of the effeet of mejor or wiror changes to the flow sheet.
Mhﬂnwmumhu-otunooumotlmatuaconfn-
aloe to mle.

ACCOUNTARIL "~ (FREEDOM TO » - MAGH T
Assowntability es toat of efficient and economic operetion of the milling
operetion, et vill make recocmendstions through the zill superiotesdent.

“ZERVISICN RECE/VELC TYPs - JEGREE - TITLE OF SUPER\VISL =

Meports directly to the aill superiastendent.

LrERVISH M EXERCISED (TYPE - DEGHEF - TITLES OF POSITIONS SUPER VISED

Superviss nill foremsn, rediologist, chief chemist end =ill shifters.

PECRUITMENT RECUIREMENTS (EDUCATION - EXPERIENCE - SPECIAL SKILLS)

Gredwmats of a recogaised school of metallurgy vith at least 3 years of
xparience in cziliiag or sssociated industry either ia & prectical or

supuTvisory eapseity.

TRAINING REQUIREMENTS vype METHOD - DURATIONI

OREPARE. B
ARPROVED BY SUPERY |SOR

ARPR vED & ErimTl N A NAGES
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JOB DESCRIPTION

Chief Chemist *

Shirley Basin Production Ursaium
E ﬂ___._,_N__-_ - — - - — -— — -— - - o — — ——— — ——— —— - ——— - — —
5 Responsible for analytical work ia connection with the milliag operations
! of Shirley Basin.
i
|
|
|
" - -
i e By " B B be 0 m a

. Supervise the operation of analytical lab.

2. Sets up analytical procedures applicable to the operation of the mill.

3. Sets up analytical procedures suitable for ore control and mill feed control.
4. Aids in metallurgical research . rograms.

5. Aid in radiological monitoring and contiol.

6. Keeps up<o-date on all analytical methods relating to the mill operation

| and radiological comtrol.




CROBLEM 5. . vING 1GLIDAMI Teri

Solving methode for analytical work (n connection with the mi!l operaiion,
ore coatrol, and improved product development.

ACCOUNTABILITY 265DOM TO ACT A AN T

Efficient and economical operation of the lab and analytical work relative
to the metzllurgical control saations.

IFERVISION RECEIVEL Tve'r -« DELmER = Y1 TLE CF SUPER ,ISOR

Reports directly to the metallurgist.

SUPERVISION EXLRIISELC (TyPE -~ DEGREE ~ "ITLES OF POSITIONS SUPERVISED)

Superviees the lab technicians.

“FCRUITMENT RECUIREMENTES EDUCAT LN =~ ExPERIENCE SPF TIAL SRS

Graduaie of a recognised College or University, with three years analytical
experience, preferably in uraniwm milling.

THAINING RECUIREMENTS TvPE - METHOD - (URATION
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JOR CESCRIPTION CO0E
= f.,_-"‘-'“ ,-—}i-?_
N <
Andiologiss "
L ] -~ i
vl .
ASIC ¢ TION R T -y S - S - B

Jasponsible for rediclogical momitoring snd cootrol io the eotire Metrotomice
oparstioss)l ares of Shirley Besin.

9 RECUIREMENTS ILLUSTRATE B SUCw A YIES A

FROw LW ENOWLEDGE “ MAN KFLAT  ON

Sets wp radiologieal sonitoring snd coatrol proocedures in aecordanes wild
DessssAry goveramsai regulaiioss.

Perforss Wete meesssary %0 obtais data for rediclogiesl souitoriag amd
sontrol meeswres.

St wp and mintains all resords in these connectiions.

Sorks wvith state, federal or AEC officials in mstters pertailaning to
redislogy .

Prepares fermml reporte 0 e mapagemant eovering these agpects.

Vorss with %be mine and mill swperistendenta %o make correctioms %
prosedures ¥hich may be required to conforz with these regulatioes.
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ITEM 5. TAILINGS DAM - DESCRIPTION, INTEGRITY, CAPACITY, ETC.

Mill waste is in the form of a sand slurry, The liquid phase of the
waste will be acidic and will contain dissolved radioactive materials. Concen-
trations of Uranium, Thorium and Radium will be determined and monitored
after mill startup. All mill waste will be impounded in a restricted enclosure
behind an earthen dam.

The dam was engineered and constructed to include a key on the footing
to insure a positive seal. A bentonitic clay and sand mixture was used as fill
for the dam. The surface of the impounded area above the dam is covered
with a layer of bentonitic materizl that has a natural tendency to seal the
surface when wet. Addition of the fine sands from mill waste will aid in
sealing the bottom of the reservoir. All test drill holes in the tailings pond
area have been plugged with cement to insure against ' <page of radioactive
waste to underground permeable sand strata. F s gs pond area has
adeguate capacity to impound 100 percent of the miil waste through 1966,

Peiiodic inspection of the dam will be made and the necessary main-
tenan'ce will be accomplished to prevent overflow and seepage. A ditch will
be maintained around the impounded area to divert the natural run-off of the
area below the dam.

In the event seepage is detected or suspected below the dam, samples

of the effluent will be analyzed for Uranium, Thorium, and Radium 226.
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The drainage area below the dam enters a live stream about five miles
below the damsite. Samples of the water taken above and below the entrance of
the drainage area to the live stream will be analyzed prior to mill start-up in
order to obtain a radiological history., Samples will be taken again from these
areas, after mill start-up, as a monitoring measure.

A check dam is located below the main tailings dam for the purpose of
trapping effluents that may appear below the main dam.

The top of the main dam will be advanced well above the liquid level of
the impounded area. The dam will be maintained at an elevation sufficient to
impound above normal precipitation run-off within the tailings pond area below

the diversion ditch.




PETROTOMICS COMPANY
P,0, BOX 184
CASPER, WYOMING

ADDITIONAL INFORMATION
TO BE SUBMITTED

ITEM 6
®SEE" Back of Docket




PR 4
PETROTOMICS COMPANY TS
P. O, BOX 184
CASPER, WYOMING

ADDITIONAL INFORMATION .
TO BE SUBMITTED

ITEM 7. DUST CONTROL SYSTEM ﬁ‘ﬂr )

(A) Primary and Secondary Crushin& Plants and Ore Bins

Since present available data indicates a high moisture content (6-12%)
of incoming ore to the crushing plant, no dust collecting equipment is considered
necessary. However, in order to facilitate its installation in case of a change
in ore characteristics, the design of the chutes, hoppers, equipment, etc., is
such that the dust collection equipment can be quickly installed. All engineering
drawings of dust hoods, chutes and hoppers will include dust plenum locations,
Provision to totally enclose and ventilate all ore bins has been incorporated
into the engineering design.

(B) Sample Preparation Room

A suitable wet dust collection system will be provided for all equipment
operating in the sample preparation room. Each individual piece of equipment
will be so constructed and arranged to limit dusting. All exhaust pipes will
connect to the main dust collection header, The sample preparation bench
will be hooded. The efficiency of the dust collection equipment will be such as
to pfovide radiation tolerances well below the required minimums set forth in
10 CFR 20,

(C) Leaching Area

All gaseous fumes and mists will be vented to atmosphere through a
plywood duct rising about 2' above the mill roof level. The wood vents will

contain an air line to insure complete removal of all fumes., Each leaching



PETROTOMICS COMPANY
P, O, BOX 184
CASPER, WYOMING
ADDITIONAL INFORMATION
TO BE SUBMITTED
agitator tank will be completely covered with wood.
This system sl..uld eliminate any obnoxious gases and fumes from the

inside mill area.

(D) Product Drying and Packaging

This area of the plant has been engineered with a view toc minimizing
dust conditions and other forms of personal exposure to radiation. The Skinner
roaster, the yellow cake barrel packing station, and all other possible dust
areas are exhausted through a dry-wet dust collecting system. The dry dust
collector is a Skimmer Centrifugal Precipitator, size 8, followed by a size
1-1/2 Roto-Clone wet type dust collector. It is anticipated that the operation
of this circuit will be such that the radiation levels will be well within the

limits set forth in 10 CFR 20,
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SECTION 8. PROGRAM & PROCEDURE TO COMPLY WITH PROVISICNS
OF 10 CFR 20

(1) Exposure of Personnel to Airborne Radioactivity

The dust survey will yield data from which a weekly average exposure
can be computed. Employees working in the same operation are expected
to be subjected to nearly identical exposures. The sequence of operations
performed over a day is usually repeated daily, thus daily average exposure
will be approximately equal to a weekly average exposure,

The first phase of our survey will consist of the collection of air samples
throughout the plant. This will be accomplished with the use of a portable Gast
pump air sampler employing a No. 4l filter Whatman paper disc, Exposed filter
discs will be handled by forceps and stored in small envelopes to prevent
contamination. The air flow will be at least 15 litres per minute. If conditions
are dusty, slower flowrates will be used.

Samples will be designated as BZ or GA. This refers to the manner of
sample collection. In the collection of BZ samples, the sempler will be held
near the nose of the worker during operations. The time range for sampling will
vary dependent upon the operations under test,

GA samples will be collected using a MSA Fixt-Flo air sampler for
10-30 minutes in areas normally occupied by employees for significant periods.

The sampler w~ill be in a fixed location. These samples will cover process
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areas, lunch rooms, mill offices, locker room and rest room. The sample
will be taken 3-10 feet from the floor and clear of walls, equipment, etc.,
so that it will represent normal concentrations in the area being tested.

In order to compute the average daily exposure of an employee, both
GA and BZ samples will be obtained. Time studies will also be made in order
to properly weight the exposure in each area.

All samples will be analyzed by the approved procedure for such
determinations. Outside laboratory checks on our own analysis for U30g
will be carried out at suitable intervals.

Surveys will be carried out as frequently as deemed necessary to

comply and meet radiation levels specified in 10 CFR 20,

(2) Exposure to External Radiation

Gamma radiation rates will be measured by a Mt. Sopris Model SC 129
(or equivalent) survey meter. General area surveys will be made at the
following locations at appropriate intervals:
1) Primary and secondary crushing plants,
2) Ore bins.
3) Sample preparation rooms.
4) Final product areas.
Occasionally, pipe and tank areas will be checked for accumulation of

entrapped radiation material.
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If an employee exceeds 25% of the mpe, film bacges will be provided for
their use,

(3) Radioactive Material in Mill Wastes

Periodic air checks of exhaust systems will be made. The restricted
tailings area will be inspected frequently for leakage or seepage. Samples of
mill wastes will be analyzed for radiation products. The drainage area below
the dam enters a live stream about 5 miles below the damsite. Samples of
water will be taken above and below the entrance point and will be analyzed
for Radium 226, Thorium, and Uranium.

(4) Unrestricted Areas

Periodic checks for radiation will be made outside the restricted mill
area. A high volume air sampler will be used for such tests, Wind conditions
and other weather data will be recorded.

(5) General

The tailings area will be fenced and the proper radioactivity signs

posted at 50' intervals., All radioactive areas will be clearly marked. The

entrances to the crushing plants and mill proper will carry such signs,
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SECTION 9. ANALYSIS OF THE MILL RADIATION SURVEY PROGRAM

(a) Exposure of Plant Personnel to Airborne Radioactivity

The data collected from the airborne radioactivity survey will be
tabulated under such headings as: Operating Area, Time Per Operation,
Operations Per Shift, Number of Samples, Concentration, and Average
Concentration times Total Time. Under '"Location of Sample'', the type of
sample will be signified. The number of samples taken will be dependent
upon area size, a minimum of two samples will be collected at each operation
and in each area,

To calculate the average weighted exposure, the following formula will

= %)

be used: —
- T

sum

-
"

Time per shift

C = Average concentration
The average daily exposure will then be compared to the permissible values
set forth in 10 CFR 20,

(b) Exposure of Plant Personnel to External Radiation Levels

All the data collected will be tabulated in a table having sub-section
headings similiar to 9 (a). From these data the radiation count in mr/hr will

be calculated and compared to the standards specified in 10 CFR 20,
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(c) The Concentration of Radioactive Material in Mill Wastes

From the plant radiation surveys of exhaust gases and tailings, various
U30g contents will be tabulated as well as any Radium 226 and Thorium activity.
The data assembled will be recorded and compared to the contamination limits
outlined in 10 CFR 20. Similiar tabulations and calculations will be recorded
for all air sampling of the unrestricted areas,

(d) Personnel Records

Personnel records will be kept according to Form AEC-4, "Occupational

External Radiation Exposure History,' The records and collected data wil! be

issued and filed according to regulations set forth in 10 CFR 20,



