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COMPLIANCE INSPECTION REPORT

IIA IO

T Name and address of liceasee 2. Date of nspection

hmuasm October 23 - 25, 1962

P. 0. Box 1

. , W 3. Type of inspecion

4. 10 CFR Part(s) applicable
20, &0 o

S. License number(s), issue and expiration dates, scope and conditions (including amendments )

BUA-551 Issued: 3/8/62 Expires: 3/31/63

SCOPE;

"Urenium, Unlimited, USE: For processing urani'm ore in accordance vith the procedures
des.ribed in the licanree's application dated October 10, 1961, as supplemented
Jamuary 12, and Pebruary 16, 1962."

" 9. Authorized place of use: The licensee'r wranium processing mill located approximately
62 miles south of Casper, Wyoming.

10. Mill opsraticns shall begin only at such time as the licensee has completed
installation of all equipment and facilities as described in the application and
supplements there.o. However, crushing operations may be conducted at such time as
the equipment and facilities described in the application and supplements thereto
for this opsration have been completed.

11. The licensee is bereby exsmpt from the requirements of Section 20.203.e)(2) and
6. lnspection findings (and items of noncompliance)

A. The licensee has determined seneral air concentrations of natural uranium in the
restricted ares (paragraph 12).

B. The licsnsee has computed employee's time veighted exposures to gencral air coucen-
trations of natural uranium (paragraph 13).

C. The licensee determines the quantity of natural uranium in air samples by the
flourcmetric method (paragraph 12).

D. The licensee determines the gquantities of radiocactive materials in liquid effluents
and potable viter (paragraph 16).

E. The license. does not releass liquid effluents to the unrestricted area (paragraph 16).

F. The licensee has conducted extarnal radiation surveys i the restricted area
(paragraph 17) .

G. The licensee maintains s perscunel monitoring program (paragraph 18).

7. Date of last 8. Is “Company Confidential”" inf ontained in this report’ Yes [] No
4 € 0 previous inspection ¥ information ¢ in ’ es No &
(Spu:fyp;:‘e(l) and paragraph(s)) .
None |
DisTRIBUTION Gec _= - 8 ..:..-.r.7
CO:m_- Gearge H. Smith pospe
LAR (Fnepesatiriginal siy”.
CO: IV Approved by Hoger T. Woolsey Boger 1, Woouey
Radiation Specialist (Reviewver)
8507290728 850530 Segion. IV, Division of Campliance
PDR FOIS? PDR
BURRBS5-2 January $,.1963 =
(Date report prepared

.
If additional space 's required for any numbered iem above, the continuation r iy be extended to the reverse ot this form using (0ot to head

format, leaving sufficient margin at top for binding, identifving gach item by numbe: wad noting ‘Continued™” on the face ot form under
ippropriate item. IS-TRALA-T  © 0 SOVERREENT PRINTING SPTICH

RECOMMENDATIONS SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM



20.20% £) 2), 16 CFR 2C, fir areas and ccctainer within the plaat, provided
all entrances to the mil. are coaspicuously posted ian accordance with
Section 20.20% e)(2) 2ad with the words, 'Any area or container within thls
mill may coatain radicactive material.’

12. The .icenses shall submit quarterly reports oo .he resu.ts -f radiation
safety surveys. Neports must be filed 10 .ater tuan June .5, Septemper _°,
December i5, 1762, and Mareh 15, 1303.

13. The .icensee shall letermine concentrations of wranium, thorium 230 and
radium 226 in mill vater sources used for potacie Or culigary purposes.
These determinations sball be made monthly.'

Letter lated June 4, 1562, modifies the source material .icense by 3dding the
following ccadition:

“The lLicensee shall immediately notify the Director, Regicu IV, Division of
Compliance, USAEC, Denver, Colorado, by telephone and telegrapn of any failure
{a an earth dam retention system vhich results in a release of radicactive
material into unrestricted areas. This requirement is io additiocn to the
requirements of .J CFR 2u.”

ITEM 5 Coms.)

3. The entrancesto the mill compound are posted as specified  parsgrapn i9).

1. Form ABC-3 {6 posted 3nod mill empioyses ire iostructed lo radlaticn
safety procedures paragraph 20).

The following items »f noncompliauce were stserved or cilhersise ioted:

iU CPR 20.103 Exposure of individuals to concentrations of radio-
active material in restricted aress

(a) . ia that, during the periods May 2, thru io, June cv.
thru ©7. and August 1, thru 3, lJ02, five emp.oyees
/ % in May, one in June and oae 1L August; were
exposed to concentratiocas of airborne natura.
uraniuz in excess of the iimits specifi ina
Appendix B, Table I, ‘adjusted i. sccordauce witn
20.10%/b)). [See parsgraph 13.E., page °)

(») . in that, during the period April 1. thru Octooer 23,
1562, the .icensee adjusted the Limits speciried ..
Y Appendix B, Table I. to corresiond tc 4u nhours
9./ exposure ‘n & calendar veek (Sunday thru Saturaay)

/g rather than 40 hours exposure in acy sevea coa-
secutive days. See paragraph 13.B., pages > and 8)

lv CFR 2v.201 Surveys

b) . in that, during the period April 1, to October 23,
.452, the determiiations of the exposures to airoorue
natural uraoium of the emplcyees ‘n the yellow cake
drying and packagiag areas -ere laadequa“? oecause
breathing zone sanp.es uere not collected and time
studies did not reflect specific cpersticne where a3

\J potential for excessive exposure to uranium exists.

Breathiog zone sampies co.lected oy AEC duriag the
_aspection contaized orucentrations of aatural
aranium io excess -f concentrations ncted in the
.{censee's genera. sir samples. See paragraphs
12.3., C. and D., pages 3, 4 and 5 ana paragraph 3 .C.,
page o)



"B)

10 CFR 20.203

‘e)(2)

iv CFR 20.401
{ b)

10 CFR 20.405

a) & (b)

in +oat, during the perind Apri. ., tc Octcder 23.
L-0Z, the _iceasee :1ad no: deverzined the coacen-
tration of airborne aatura. uraniucz re.essed ¢ -he
anrestricted area. See paragrepa .5, page 7)

Caution signs, .avels and signals

. iz that, as of October 23, 1592, the _icensee had
determined that the :verage coacentrations of air.
borne natural uranium in the yeliow cake drying and
pacsaging enclosures were ian excess of the limits
specified in Appendix B, Teble I, Columa I, dut nad
a0t posted these areas as specified. /See
paragrapn .5, page 10)

- in that, as of Octover 23, .62, the tailings pond
vhich contains in excess of 33 pounds of natural
uranium vas not posted as specified. (See
paragraps 1y, pege 10)

Records of surveys, radiation monitoring and disposals

. 4in that, during the period April 1, thru Octover a3,
1562, the .icensee has maintained records of .iguid
effluent uranium enaiyees in units other than ticse
used in this appendicies of Pert 2C. (See
paragraph 16.D., page 3)

Reports of overexposures and excessive .evels and
ccacentraticns
. 1a that as of October 23, .302, the AEC and five
iadividuals involved nad aot teen iaformed as required,
of the expcosures "o coaceatrati_aa of alroorne
snatural uranium io excees of the specified limits.
AZC iaformed by .etter on October 31, .702) (See
paragraph _4, page 7)
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An aancounced initia. inspection .f tne subject .icensed facility was conducted
2= Octcoer 23, through 25, .-52. The writer -as accompanied by Mr. D'Arcy
Gecrge. Source Materia. Procurement Divisica, Grand Junction Office. The
fo_.owing emp.oyees _f the sub/ect _icensee were contacted during the course
of the inspectiocn: Mr. Norman A. Grasat, Project Manager; Mr. G. K. Coates,
Mil. Superintendent; Mr. Burt Mou.den, Jmployee Relations and Radioclogy; Mr.
Jonn Crozier, Chemist; and, Mr. Wayne K. Butcher. Administrative Assistaat and
Office Manager. According to Mr Grant, Mr. Moulden is responsib.e for a..
radia%icn safety at the mil_. and reports directly to him

Admiaistrative Structure

Mr. Orant stated that the Petrotomice Campany is a partnership consisting of
Getty Oi. Company, Kerr-McGee ('] ’adustries, Inc., Skelly Oil Company aad
Tidevater Oil Company. Gran. stated that Kerr-MeGee Cil Indusiries, Inc. owns
fifty percent Jf the partnership and that the ownershi} cf the remainiig PifLy
percent is equally divided betwveen Tidewater, Skelly and Getty Oil Campanice
Grant said that the Tidevater Oil Company is the operating partner; toat all
zil. personnel are employees of Tidevater Oil Compa- * and, that the other tiree
partners do 10t entsr into the cperation _f the mil Grant cutliined the cha'n
of responsibility for administration and radiation safety io the mil.; & copy

of this outline is attached as Exhibit A.

Physical Piant

It was cbserved that the mill commlex consists of a main mi .l building, a
chemistry lab, a crushing plant, two motels, an administration builidisg and a
combination mess hal., kitchen and recreation room  see Exnibit B). Grant
stated that because of the shift schedule (12 hours/day) and the distance from
Casper tc the mill, the mill's production employees are housed in the mote.
during their 3-1/2 day/veek tour of duty. The mil. compiex (s enciosed by aa
eight-foot high chain link fence, hovever, the administrative dui.ding, motels,
and eating area are ocutside cf the fence.

Grant stated that the mill vtarted processing ore co April 1, .»02; that at the
time .f the inspection, the mill was processing approximately 500 toms of cre
per day; that the ore ccntained an average of 0.255% UxOy; and, that uranium
recovery was ayproximately “5%. Mr. George stated that”the Petrotumics Company
submite monthly reports to the Source Material Procurement Division, GJ, snd
that these reports list the guantity .f source materia. rece.ved, processed

oo hand and transferred.

Ami.l f1w sheet is attached as Exhibit C. A brief chronologica. description
of the recovery process as utilized at the Petrotomics uranium mi.. fo..ows:

A. The cre enters the mill through a 4" Grizzly. The pius 4" Ure passes
to a 30" x 40" jav erusher. The minus 4" ore from the Grizziyand the j‘aw
crusher product is conveyed to a 5' x i2' vibrating screen which is
equipped -ith a 5/8" x 5" slotted screen deck. The process is designed
8o that the screen oversize passes to an impact crusher, sowever,
Petrotomics Company is required by their source procurement ccatract to
send a certain percentage of their ore tc another proceseor and they
have fouad that if they eca.p the ore which shou.d go tu the impactor
they fu.fill tbis percentage requirement. Therefcre, the impactor is
uot in use. The vibrating screen undersize is conveyed .o two TCO ton
fise ore bias. The design capacity of the crushing ;.ant is 120 tuns
per hour

B. The fine >re bins are discharged to a ' x 3' ball mil_; this da._ =i..
griads the _re tc mijus 20 mesn.

C. The ground .re enters five .b' x 4' _each tanks Leacining is ac
comp.ished oy tne additicn f su.furic acid aad sodium chiorate.
Approximately -7% >f _he contained uranium io the ore is diso ved {2
the agitatcrs

D. The discharge from .he .eaching circuit is de.ivered t. “he cuunter
current decantation washiag system thickeners); che .asilag system
consists of six 35' in diameter oy .2' deep tanke

n
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The pregaant .iquor from tne No . taloxeaer is further c.arified ia a

20" in diameter X .2' deep c.arificaticn tan<. The pregnast _each
solution is pumped to the sc.ivent extractor system. This systen CCasistls
5f four extraction stages and four striopping stages winich are accomp.isned
12 & compartmented rectangular shaped tans messuring 25 -ide x 82' long
x o' high. The strippiag is accomplished by ccntacting ‘“he pregoant
organic solution with 1.5 normal sodium chicr.de.

The pregnant strip sciution is pumped to one sf three .0' x 12'
precipitation tanks. The precipitatiocn sf the uraanium is accomplished
by the addition f magaesium oxide.

The precipitated slurry is then pumped to a filter vress vhere the
yellov cake is filtered and vater washed .

The filtered yellow cake is repulped «ith vater and is pumped to a
5 1in diameter x © hearth Skinner Roaster. The dryer is exhsusted to
an AAP Roto-Clone scrubber. (see Exhibit E, photo No. 1)

The dryed yeilow cake is discharged by gravity through 8 small hammer
mill to three packaging stations photo No. 2). Barrels are filled
through & ciosed system photo No. 3), hovever, it is necessary tc
change the barrel .id after filling. The barre.s are auger samp.ed and
the auger is eaclosed in plexiglass . photo Nc. 3) and the enc.osure .s
vented t. the AAP Roto-Clone described in E above.

It should be noted that the Skinner Roaster and the yellow cake barreling
mechanisms are completely enclosed and under negative pressure. It vas coserved
that the dust collecting equipment descrived io the licensee's applicaticns wae
installed and cperating.

Al borne Radicactive Materials - Rastricted Area

A.

Summary

During the period April ., to Septemoer ., 1562, the licew.see coliected
111 general air samples io 27 mill areas. Prior to the subject insneetion,
the .icensee had not collected a bresthing zone sample. Alr sanp.es are
analyzed for natural uranium by the flourcmetric methed.

Method

L. General Air Samples
Mou.den stated that for the purposes of collecting genera. air
samples, the mill had been divided iatoc 27 areas; that a siagle
sample is collected in each area, howvever, ia .7 of the areas, the
sample is collected at twc locatiocns i{.e. the sampler is set up at
one location and allowed to run for .0 minutes and is then moved to
ancther locations and a.loved to run for 10 minutes; that samp.ee
are always collected at the same location; and, that the samples
are collected in that portion of an area vhere employees spend the
majority .f their time. In a letter dated Pedruary 1k, 1202,
incorporated by License Condition ) to AEC, the .icensee .isted
the 'Location of Semple Points Por Initial Airborne Dust Survey".
It was noted that the geaeral air samples vere collected in the
proposed areas and those areas where the licensee stated samples
would be taken at two .ocations were sampled as described above.

Moulden siated that two "Gast” air pumps are utilized in the
collecticn of general air samp.es; thac sampies are collected at &
sampling rave of 17.5 1/m and a sampling time of .U or 20 minutes
those areas vhere a sample is collected in two locationse are
sampled for 20 minutes); and, that Whatman No 4] filter paper is
vsed a5 the collection media.

2. Breathing Zone Sampler
Moulden stated that he had not co.lected breathing zone alr samp.es
during specific operations oecause he feit that the shcrt period that
an emp.oyee occupied the area rendered :he resuits impriect’cal. It
shou.d be acted that the .icensee's _etter of Feoruary o8, 1502,
states:



"Bresthiag :one samp.es «i.. ne cotained in areas where the
geners. air samp.es ladicate in 3tmospoere of aear M. P. C.
Concentraticas.”

3. Analysis
John Crozier, Chemist, stated that air samples are ana.y:ed for
astural uraniux content by ihe flourcmetric metaod; that the
anaiyses are performed .o the manner described io IDC-.2U17; and,
that their optimum lower limit .f detection 18 ..ui ug Ux0s.
Moulden stated tiat the quantity of Us0s aoted in the air samples
is converted tc microcuries Jf na uranium in the fullosing
manner:

4 - Unat = (grams UsOg) x 0.333 uc/gram) x ,0.35 Usat)
300

Results of Sampling

A report dated September .4, 502, froc the licensee t. AEC contains a
compilation of the licensee's air sampling resu.ts for the pericd Apri. .,
t. September 1, 1 02, (a copy of this cumpilaticn is attached 2s Exnidit
D). Mouiden stated :hat the air sampies wiaich were ccollacted iu Septemoer
had oot been ana.yzed at the time of toe inspecticu and that he had =20t
co.lected the Octcber samples. It shocu.d be ncted that with tne excepticn
of the yellow cake packaging and drying eaclusures, the aversge concentrs
tions of airbcrae natura.l uranium in the general air samp.es co.lected

in the mil. areas vere .ess than the limits specified in .. CFR 2.,
Appendix B. A transeript of the resu.:is of sampies cc..ected .iu the

areas frequented Oy the yellow cake packaging operator fol.ows:

General Alr

aticn Naturs. Uragiusm x 1C ** ue/ml
April May gJuze Ja.y August Mean

Yellow Cake Packaging 13.53 12.77 0.0%3 5.0 d.scard* Tl
Enclosure

Yellow Cake Dryiog S .5 0.725 1. 0.1°2 5.34
Encloeure

Precipitation Area 1.25 0.31 0.032 C.2C: J.chy VI, 51

Reagent Mix J.38 1.01 ©.03%5 O.475 all .

Shift Office 0.118 2.01 .81 ©.1%2 0.3 e

Cnange Room v.351 3.3k 0.008 0.237 0.7% 139

*Mcu.den stated that the sample vas discarded because the ccngentration
was too Low to be represertative.

Mouiden stated that the yellow cake irycr "burped” on Ma, .2, r 4, . .2;
that the general air samples vere collected during the period May 2,
through 15; and, that he attributed the nigh airborne aatural uraziun
concentratiuns during the month of May tc the - :ormal cperaticu of the
dryer. Acccrding tc Coates, the dryer bdurping is caused by a faulty
ad‘'ustment in the dryer feed rate ind the dryer burped on the svernge of
once a veek during the months of April, May and June.

Independent Measurements by AEC

Three general alr and three breathing :one samp.es wer2 cotained oo
October 24, 1352, The _icensee obtained three genera. air samples
simultaneously (AEC's samples and the _icensee's samp.es were p.aced
side by side and turned on and off it *he same time). The samp.es
retained by AEC vere analyzed by the Analyeis Srancn. Hea.th & Safety
Division, ID, and the samples retained by =ne _lcensee Jere ana.yzed ..
their mill _aboratory. The results are as Jc..ows:




Lecation

L feet north cor yellow cake dryer 0.5 0.24%
i 5 feet

2 feet north, f yeilow cake dryer 5.6/2) 0.556.2)
@ 15 feert * .

Set.eer yeilow cake htm;,”-pu:u 4.2\9) L.75

& weigh station 3 5 feet'

Breathing Zone

Sampliag Samp.ing Natural Uranium

Loeation Rate Tize g 2yt ye/a,
im)  _l=ia)

Yellow cake barre. sampling 25 S 105.3 <)

Yellow cake barre. ..d change 25 - 1054 00

and moisture weigh

L) Sample tuken oppcsite t p inspecticn port ca dryer - operatcr
inspected and raked dryer while samp.e being taken '~ 2.5 min).

2) 1.i7 times AEC standard for 55 hours exposure in seven
consecutive days and 3.3 times AEC standard for 78 hours expocure
in sevea c.asecutive days.

3) During the time that the dryer vas being iaspected, the _icensee's
sampler vas shie.ded by the port door, therefore, the descrepancy.

4) Sample 2ollected with AEC samp er was analyzed by the .icensee
and vice versa.

%) 1.4 times AEC standard for 77 hours exposure in seven coasecutive
days.

3) 25.5 times AEC standard for 55 hours exposure ia seven consecutive
days and 55.1 times AEC standard for 75 hours exposure in seven
consecutive days.

7) 1.7 times AEC standard for 5c hours exposure in reven consecutive
days and 3.5 times AEC standard for 75 hours exposure in seven
consecutive days.

E. Discussion
Mr. Qrant stated that breathing cone air samples will oe ccl.ected during
thoee specific operaticus -here potential dust generati.: exists.

i3. Exposure to Airborne Natura. Uranium - Restricted Area

A. Summary
The .icensee has ccnducted time studies and cumputed employees time
veighted exposures t. airborne natural uranium, acwever, the t.oe studies
do aut reflect time spent during speciric .peraticns aod the time
veighted exposure csa.culaticns are made using .a.y genera. air cuncentrstiocns
»f natura. uranium. The .icensee has ad usted permissab.e average
concentration cf natural uranium <o -hich an empicyee may be exposed to
correspond to WU hours exposure ia a calendar .eek rather than 4C nours
expusure in any seven consecutive days ae specified ia .0 CFR 2....3(b).
Five of the _icensee's emp.oyees were exposed to average conceatrations
of naturel uranium in excess of AEC standards.

3. Adjusted Permissabie Employe=e EXposure
Mouiden stated that the mi.. empioyees vork, according tc their job
classifications, the fo.lowing snift schedu.es:

. The mil.'s administrative and malatenance empl.oyees vork &
nours/day, © days/week.

The crusher perators work lv hours/day, % days/veek.

The productica personne. are divided iut. 4 crews, each crev
works .2 hours/day, 2../2 days/week. Cop.es .f the productica

=

empilcyee's snift schedule are nttached as Exhibit E.

o



Refer to the production emp :yees' saift scnedu.e Exnidbit E) for the
periods May -, througn .7, Juae 20. tarsugh 7. and August ., through

3, 1792, It should be zoted that luring t.e if.ieweationed periods, tne
perscaael working .o the iavoived crews wor‘ed TC nours ia 22y seven
consecutive days. Therefcre, in accordance ~ith the iastructions ccntalned
in _J CFR 20.1.3 b). the adjusted permissib.e average ccncentretions o7
patural uraniuxm tc which an ap‘.ﬁn ccu.a be expcsed during the afore-

sentioned periods, are 3.1 x 10°** ue/mi (uranium preseat free from
daughters) and 1.23 x 10°*% ue/z. ‘uranium pius daugoters). Moulden

stated that Decause the production employees .ork 42 ncurs per calendar
veek, (Sunday through Saturday), prior tc the inspecti.n, ne had coasidered
the adjusted permissible average concentratiocni of natural uraniuz to be
57 x .» '* ye/m. (uranium present free from daughters) and 2.38 x o
uc/ml (uranium pius dsugnoters).

Time Studies |
Moulder stated toat time studies had beer conducted .n al. =i.. exp..,ees:

that, the time studies .ieted the time spent {n each area of the mi.. ‘
(packagiog enciosure, drying enclosure, e%e.,); oul, that the time studies |
did aot list the time spent performing specific _peraticns samp.log

ye..ow cake barreis, checking the ye! _ow cake dryer, etc.). Mou.des

sa.d that the production emp.oyees nad recorded their time spent in the |
various mi.. areas for a two week period; that the time spent Oy each |
emp.oyee Over toe two “eek period wes sveraged tc ootaio aa average dally |
time study; and, that the average dsily time studies for a.. emp..yees 1. 1
a given joo classificution vere averaged tc cDtain an average time |
distribution for any person working in that ;b c.sssification

Time Weighted Exposure Calculatinns - Methud
Mou.den stated that toe dai.y time veighted exposures iC airdorne iature.
uranium are computed for easch job claseificaticn quarterly and that -rne
average ccocectrations of natural uracium 2oted in al. alr samp @8
collected in 20 ares are utilized. The formula which Moulden uses *:
compute time weig.ted exposures £ollows:
a
Job Classification Exposure = _2 _Ta Co
2 T
where To = time spent in nrea a
Ca = average concentration of natural uranium
iL area n

i thm 0 = the areas >ccupied by a person worging in
a specific Jlcb classification.

A copy of the time seighted expusure ca.cuistion for the "Finra_ Product
Packaging” emp.oyees, for the seccnd quarver, .02, ie attached as
Exnibit F. Mouiden states that he uses the emp.oyees’ time cards tc
relate ‘cb c.assificeti.Lu exposure to individua. emp.oyee expoeure

Records »f Time Weighted Exposure Ca.eu.sticns.

A review of the time weighted exposure calcu.aticas snuWed that with the
exception :f th.se _.sted below, a.. time weignted exposures -o ilrborne
pature! ureanium were .ees than the app.icas.e AEC standards. The maximum
exposures tc airoorne aature. uranium ‘ere rece.vel by the Fina. Produet
Packaging end, "Precipitation” emp.oyees; a “rauscript of the time
weighted exposures ror tnese employees £ lovs:

Fericd Average Fiposure To Alrborme iatural
Ueenium & 10 % ue/ml
Fioa, Product Packagiog Eregipitatics
Apri. & May 9.0, +) 6.05'2)
April, day & Juse 5.55'9) 2.7
July & August .75 ) P,

(1) Not compited by 'icensee.

‘2) 1.3 times ALC stands.d for 75 nours exposure ia seven consecutive days.
3) .. times A’ standard for 7% hours exposures ia eeven consecutive lays.
L) _.5 times AEC standard for 7S hours exposure in seven cousecutive days.




At the time of the inspectico the above csicuiaticns were cambined with the
individual employee's work schedules and snowed tnat tne following
employees were exposed t. airborne natural Jranium in exce:s of AEC

standsrds:

Daily Exposure

Employee's lane Perjod _f Exposure natura. uraniua No. of times
x 10 3 ue/mi AEC_Staaderde

F. G. Cole May 7, through 15, 1562 5.55 1,3

R. C. House May 9, through 16, 1362 4.05 1.3

R. T. Rorabeck Mey 9, through 16, 1562 b.05 1.3

J. R. Ellts June 20, through 27 1962 5.55 2.8

A. A. Draper August 1, through 3, 1962 L.78 15

®AEC standard for 78 hours exposure in seven consecutive days 1s 3.1 x 1014
uc/ml natural uranium.

It sbould be noted that the aforementioned time veighted exposures were
calculated using general air concentratizns of natural uranium and time
studies which reflect occupancy in genera. areas and do not show time
spent performing specific operations.

D. Discussicn
Grant stated that the following actions wouid be taken to correct the
discrepancies noted in the foregoing paragraph:

.. AEC vould bve petitioned for a liceanse amendment whereby concentraticus
of airborne natura. uranium could be averaged over 450 hours in any
34 consecutive days rather than 40 hours {n any 7 consecutive days.

2. Time studies vil. be expanded to reflect time spent performing
specific operations.

3. Specific duties will be reassigned so that 'obs requiring exposure
to higk concentrations of airborne natural uraoium are d.stiriduted
among a greater number cf employees thereby reducing the possibi_ity
of any one iadividual receiving an averexpcsure.

rts_of O ures

Grant stated that because prior tc the inspection, they did not rea.ize tnat
empioyees had been exposed to conceatrations of airporne naturs. uranium lu excess
~f AEC staudards, the exposures had not been repc.ted to AEC or the pers.us
receiving the exposures. Grant said that the exposures wou.d be immediately
reporved. It should be noted that -he exposures .ere reported to AEC in a letter
dated October 31, .702.

rd ctive Materials - L) ted o

Moulden stated that air sampies to determine the concentrestici. of airborue
aatura. uranium released tc the unrestricted area had not been taken. Mou.de.
stated that they vere haviag difficulty devising a plan for taking unrestricted
ares air samples because the mine is so .ocated that it is up vind from the =aill
the majority >f tha time, and they did anot know how to determine whether the
uracium vas coming from the mine or the mi.il. It should be noted that the
iicensee's letter of January 12, 1362, states:

"This stack  Roto-Clone discharge stack) w.ll be sampied weekly by
using a venture tube.

and the .{censee's .etter of Feoruary Lk, .502, states:

"The need for an enviroamental airborne survey program will De reguired
Sa.y 1f it beccoms estanlished that stack concentrations are aoove MPC."”

Grant stated that an unrestricted area survey ;rogram wou.d be initiated
immeiately.
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Summary
There has act been a direct relesse of .iguid tai_ings to the unrestricted
area. Three test .e.ls nave Leen dri.led i order to determine waetner

ta..i1ags .iquor is being released tu toe unrestricted area by seepage; tnese
hoies are sampled mouthly and the samples ana.yzed for Radium-225 and
Thorium-230 coatent.

Solding Pond and Test Holes

1. A schematic sketeh of the tailings pond '= 2ttached 25 Exiisiz G.
Graat stated that the hoiding pond has a capacity .f 750,500 twons of
sead tails or 350 acre feet of .iquid and toat the pond is capable or
holding ail tailings which the mill will generate through .»yoo.
According to Grant, the 2ill has 20t bad a direct release of .iquid
tailings tc the unrestricted area, however, there is a visiole seep at
the base of the tailings dam. DBecause of 'his seep, a seccad dam
izmediately bel>s e dam aas Deen constructed. Grant stated tnat they
do oct feel the seep is tailings .iquor but rather that duriog the
coastruction of the tai.inge dam, toaey uncovered in uaderground spring.
Grant stated that they cased this oelief cn the fac: :nat the pH of
the tailings liguor is 1.5 but that the pH of the seepage liguor is
7.5 It <as observed that the tailiags pond .as eac..sed oy a 3' woven
wire plus 2 strand bard vire feace.

2. Test Holes
Graat stated that :hree test holes aave been dr. led -n ihe periueter
of the tailings pond and toat the purpose of th-se holes is to determine
tae uaderground flow, if any, of tailings iiquor. Exhivit G shows the
approximate .ocatica of these ho.es ia reiati.u -0 ithe tai.ings daz.
Grant stated that the aatural underground f_ow of _igquid nas oeen
determined and that any underground flov of tali_ings _iquor w~cu.d oe
detected in ho.e lc. 2.

Drinking water

Grant stated that the mill's process and driczing water s >ctal.ed lo the
foiloving manner: 1. Ia the process of mining the uranium cre, 3 greet dea.l
of witer i{s encountered. This vater is pumped ut -f thke zine .at. 3 series
of three settling ponds. 2 The water i{s “hen putped “rom ~he sett.ling
ponds to a iake vhere it is he.d vnti. needed. 3. The ake .zter ls

pumped to a iarpe holding tank. 4. Prom the -an®. the water le i..oved

to flov by grevity int: a Zeolite wvater softener. 5. The treated -ater

is then usec for both the mill process and as potablie ater for tle =i..

compiex.

Coatcs stated that the Zeolite beds are regeaerated daily oy means .0 .
acid backwash.

Results of Sampling

Acecrding to Moulden, the mill's drinking vater and the taree test nc.ec
are sampled monthly. Moulden stated that samp.es ire alsc Jccasioua..y
taken from the seepage ca the tailings dam, the creex be.ow the lam, 1ad
the potable water storage .ake. Mou.den stated toat the .iguid samples are
analyzed for Radium- 226, Throium-230 and 05 c:uatent by Tracerlao, 3
Division of Labcretory for Electronice, walthom, Massachusetts, 2ad that

prior to August ., .722. drinking -ater samp.es -ere 2180 ana.yzed oy
Radiation Deteetion Company, Palo Alto, Ca.iforaia. A compilatica of .ne
.iquid semple analyses resuits for the period March ., thru October ., 1362,
follows:

Liquid Analyses

No. of
Location Sagpies B2 220 x 0% uem  Tho230 x 10® ucn
ddgo w Meac 2igh  Low  Mea:n
Drinking Water .2 L.0C atl 5 J.abh il S.0k

Test Wel. No. . 2 C.40 <. o iv .
Test Well No. 2 s

L&
C
¥
.
'
C




Liquii Amsiyses table (Coot.)

Bo. X -
Loeation Sampies Ra-225 x :0° uc/m. 0 x 109 ue
High Lov  Mean High Lo Mean
Test Well No. 3 ) 0.2 nil 0.2 .
Creek belov dam 3 .70 0.1 0.38 .
Seepage Liguor 1 Q.28 »

*The maximum of all sampies vas -.0072 x 10°® uc/al and 5U% of the samples
were reported as <0.0u5 uc/ml.

maximum tity of aoted in the Liguid sample was &.4 micrograms
:: nunu:;-? 1.2’x lo?aoeu/nl aatural uranium) which was noted io the
seepage .iquor. It should be noted that all uranium ana.yses oo the
1iquid samples wvere reported as microgram/mi..i.iter O5. Mouide: stated
that this method of reporting -ouid be changed and that in the future.
sranium content i the _iquid sampies wuu.d de reported in microcuries of
U natural/millilitor,

£. Independent Measurements by AEC
Three _iquid samples vere collected during the course of the inspecticn;
these samples were analyzed by the Ana.yeis Branch, Hea.th and Safety
Division, ID. The reeu.te of the ana.yses follow:

Loeation Ra-226 x 10°® ue/m. .23C x 1u ® ue/mi

Drinking vater - from c.72 0.e7
office dringicg fouatain

Seepage liquid V.ol .4 ‘

Tailings liguor - takew 53 .0 115.90
from pond

i7. External Radiation Surveys

Moulden stated that externa. radiation surveys vere cocaducted on Feorusry 7,

Apri. 25, and August 14, .502; that the survey made ‘2 Februar; wae uti_ized to
to ¢nilect background informetion. A reviev of the survey reccrds showed that
durisg each survey appruximately 133 readings were taken in 23 areas (i the mill
prope~ and surrcunding buildiugs. The maximum externa! radia*icn reading rec.rded
was . .5 mr/hr at contact with a full yellow cake darrel. Approximate.y »3% of a.l
readings ere less than or equal to 0.5 mr/hr. Moulden stated that a Unicc

Model ..o C Gieger couater, raage O - 20 mr/hr wae utilized {1 the exteraal
radiation survey. According to Moulden, the iastrument ie caiiorated by mesas .f
an attached calibration source. The writer used a Frieseke Hoepfaer, Model
F3-4C-T, Gieger counter to cbtain the following exteraal radiation readl..gs:

A. The maximum reading of 2 mr/hr beta plus gamma was noed it ezatact ~itn
a full yellow cake storsge barrel.

3. The reading at contact -ith the Laside o7 the sun.fter's .ffice <as ..°
ar/hr beta plus gamma.

C. ALl other readings -ere .ess than U.D mr/hr.

is E:s:aga. Mool toring

Moulden stated that 3 film oadge program was initiated in the mill on June &,

+02; thet film badges are furaished and processed 5y Tracerlad, "Tvwin Fila',
Richmond, Calif~™mia on a di-veekly basis; and tnat 1o emp.cyees are badged.
Mouiden sta.ed that at ieast une man in each joo ciasaification is sadged and that
the reading from the badged iadividus. in eacn joo c.assification is utilized as
the readiug .or all men . that job ciassificaticn. The film dbadge recuris were
maintained on “he processor's reporte and .1 correetly coupieted Forms AEC =;
Mou.deu stated thot Porms AEC-4 nad oeen compieted Ja all mi_ 1l personne. who had
received occupational exposure prior to their employment with Petrotomics. A
review of the fila badge recuras shuved the fo.lowing:




A. The maximum cumulative exposure for the period o/4/62 to 3/24/52, vas
412 mr gamma plus zero beta and 350 mr gamma pius 33 mr beta.

B. The maximum bi weekly exposure prior tc September 10, 1962, vas 155 mr
gazma plus less than 30 mr beta.

C. All badge exposures for the period September 10 through September 2k, 1362,
vere fram 100 to W00 mr gamma.

D. Approximately 50% of all badges for the periods prior to September 10, 1962,
vere less than 10 mr gamsa plus less than 30 mr beta (the film processor's
minimum detection limits).

Moulden stated that the high film badge readinge for tre period September 10,
through September 2k, 1562, vere attributed to the location of the film badge
storage rack. According to Moulden, this rack had been placed in the shifter's
office in such a location that it vas separsted from the full yellov cake barrel
storagu ares only by a vall. The external radiation resdings inside of the
shifter’s office at the approximate location of the film badgu storage rack are
contained in paragraph 17.B. It vas observed that at the time of the inspecticm,
the film badge storage rack had been moved tc the opposite vall of the shifter's
office, and that external radiation resdings in this ares vere essentially back-
ground .

Eosting and labellog

It vas observed that all entrances to the mill compound wvere posted with eigns

6" x 10", magenta on yellov background, bearing the radiation csution symbol and
the vording "CAUTION - RADIATION AREBA" and with eigns 13" x 24", magenta on
yellow background, bearing the radiation caution symbol and the vordiog "ANY AREA
OR CONTAINER WITHIN THIS MILL MAY CONTAIN RADICACTIVE MATERIALS". It vas ocbserved
that the entrances to the yellov cake packaging room and the yellov cake dryer
enclosure vere posted vith signs 6" x 10", magenta on yellow background, bearing
the radiation caution symbol and the vording "CAUTION - RADIOACTIVE MATERIAL®.
The perimeter of the tailings pond vas posted at approximately 50' intervals with
signs 5" x 10", magenta on yellow background, bearing the radiation caution
symbol and the vording "CAUTION - RADIATION AREA".

It should be noted that the tailings pond area and the mill compound are two
separate and distinct areas; that & uranium ore processing mill vhich processes
%00 tons per day of 0.25% ore at a recovery rate of 95%, vill deposit approximately
100 pounds of natursl uranium in the tailings area per day; and, that the tailiongs
pond ares vas not posted in accordance vwith .0 CFR 20.20% (e)(2). Mr. Grant

stated that signs bearing the vording specified in 10 CFR 20.207 (e)(2) would be
posted iomediately.

The .icensee has detearmined that the aversage concentrations of airborne oatural
uranium in the yellov cake drying enclosure acd packaging enclosure exceed the
concentration listed in 10 CPR 20, Table I, Appendix B (see paragraph 12.C).
However, the packaging enclosurc and drying enclosure wvere not posted with signs
as speeified in 20.20%3(d)(2). Grant stated that signs bearing the wording
specified in 10 QPR 20.203(d)(2) vould be posted on these areas as soon as such
could be prosured.

Lostruetion of Empioyees

It vas observed that Porm AEC-3 vas posted oo the bulletin board located near the
mill office entrance and on & bulletin board wvhich vas located at the entrance to
the mill employee's change roam. Moulden stated that he iaforms each man of
proper rsdistion safety procedures at the time he is employed and that, i{n addition
to verbally discussing radiation safety, each man is given a booklet entitled
"Safety Program - Petrotimice Company - Shriley Basin Operation”. It shcnid be
noted that a copy of this booklet vas submitted to AEC at the time the 1 cnsee's
application for Iicense vas filed. It vas cbserved that operating procedures are
pceted in various aress of the mill; that the procedures cantain s meific
instructions as to proper vorking proced.res for that section of the mill, and,
that these procedures state that persons not following proper radiation safery
procedure shall be .erminated.



Riscussioo with Managenent

The discrepancies noted during the course of the inspection vere discussed vith
Grant, Coates and Moulden at the termication of the inspection. Their comments
regarding these discrepancies appear where applicable in the body of this report.

«1lle
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d LICTEXE

PETROTOMICS COMPANY

JOB EXPOSURE EVALUATION
Survey Penod 2ad Qtr. July-Aug.'62

o 1 DING Mill Building ~~ PROCESS AREA Fioal Product Packaging = = . - — -
GFERATOR  Packaging . ! mer/shift = L shift/day b e o S 1Y K men/day
Operaton 1 Time Oper Time Sample I Concentration
. " | Per Per Per : oo uc/ml x 10-11 TXC
or Uiperating Area L Oper Shift Shaft (T - High Low Avg (€)
SR mame e e e - pmremee o
3
Packaging Room 360 13.54 .09 8.00 2880.00 A
Drying Room 160 25.46 .19  6.84 410.40 B
g
Precip Area \ 150 1.25 .03 .61 91.50 e
| | &3
Reagent Mix* li ! 120 1.02 W1 .37 44 .60 =
!
Shift Office ! | 20 2.01 .06 49 9.80
\ | : | ' 2 o
Change Room | : \ 10 ¢ 3.85 .01 .29 2.90
! | ‘ | o
| ' |
— i L d LY
~
(1) 120 Z (TXC) %9.00 !

uc/ml x 10-11

= (Ixy 4.78 St
r l 6“‘“%

=(T) -
| " | MPC
L J ? ’a i
v % !
— .
*%o samples collected in Reagent Mixing ares; E : . i
sssume average concentration to be same as 1n 8 -
other open areas of mill floor mearby MPC = 5.7x007 """ uc/ml V- ¥
(48 hr/wk) A “9

/ =









