3y Petrotumics Company
P. O. Drawer 2450
Casper, Wyoming

2. August 18 and 19, 1965

3., Reinspecton (2)

4. 10 CFR 20, 40

5. License No. SUA-351, (Docket No. 40-6659), as issued March 8, 1962
Expiration May 31, 1966

6. The inspection showed that the licensee Lad taken appropriate corrective action with
regard to the iteins of noncompliance noted during the last inspection. The licensee's
facilities and process for separating uranium (rom the ore remain unchanged from

that noted during the previous inspection,

The licensee's survey program to determine the concentration of airborne uranium is

cumprehensive and takes into account Just generated as a result of special maintenance

‘ or cleanup vperations. The licensee takes numerous breathing zone samples which are

used to establish concentrations of uranium in the breathing zone of the employee .

The circumstances regarding the overexp sure to airborme radioactive material during

the replacement of the refractory in the yellow cake dryer by two maintenance

engineers were reviewed and found to be essentially as reported to the Commission in
Al .\f’\ letter Jated January 25, 1965. The corrective action instituted by the licens. e to prevent
£ future cxposures included: the dryer will never be worked on dry; the rotocl e will me

left on during the work; only one door to the dryer will be opened at a rime. and. whercver

pussible. rhe replacement of parts will be done remotely.

The items of noncompliance noted or utherwise observed during the inspection included: :
¢

n
‘ 10 CFR 20.203(NH(2) in that, in lieu of posting the entrance to the mill in accordance - &
e = with Condition No. TU of the Ticense, < -
: ot o ok /
plant holding uranium in quantities groase é,y}u-g %’. *
v ehy % /

4 quantity specified in Appendix C were not labeled, "Caution - ﬂ‘—
F Radt wrive Mater | nteary - D CFR 20, 20080l
i
' Cauti n signs, lae |- ind signals ', (Sce par, 26)
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10 CFR 20.103(a)

10 CFR 20, 201(b)

in that, durning the period December 13 the ugh Devemner 26,
1964, rwo mainterance emplovees, peplac g the ety

in the yellow cake dry:r, were exposcd to voncentrations of air-
borne natural uranium that exceeded rhe limits specified by 10
CFR 20.103(a) , "Exposure of individuals to concentrations of
radioactive material in restricted areas . (It is noted that these
e xposures were reported to the Commission in accordance with

10 CFR 20.405(a).) (See par. 20)

in that, in the following respects, surveys were inadequate !
determine comphiance with 10 CFR 20.103(a), "Exposure of
individuals to concentrations of radioactive material in restricted

areas

During the period August 12, 1964 through August 19, 1965,
time-weighted exposures werce not computed for the pre-
cipitation and crusher operat rs during those periods when

concentrations of airborne uranium exceeded 'he MPC

(See par. 17)

2, The time study performed for the precipitation perar r i
Ociober, 1962, does not currently reflect the acrual tn
required to clean the yellow cake rotoclone where the con-
centrations of airbume dranium, oil OCCusIoNS, © v e ded

the maximum permissible concentration. (See par. 18)

ORIGINAL SIGNED BY
N. PAUL ALLEY

N. Paul Alley 45
Inspector te

B-iginal signed by -
Bager 1. Wosisey SEP ¥ 1985

Initials Reviewer Date




GENERAL INFORMATION

9. Typeof Inspection &ad Persons Contacted

An unannounced, reinspection of the subject licensee was conducted on August I8 and 19,
1965. The principel interviewee was Mr. Claude Duffield, who is the Plant Radiologist

a8 well as Chief Chemist and Metallurgist. Other employees of the licensee contacted

during the course of the inspectios were Mr. G. K. Coates, Project Manager, and
Mr. Emerson Kemp, Mill Seperisteadent. At the conclusion of the inspection, the

inspection findings were reviewed with Messrs. Coates, Kemp, and Duffield.

ADMINISTRATION

0. Orgenization

There has been no change ia the partnership of the firins holding interest in the
Petrotomics Company. Siace the previous inspection, which was conducted on
August 10 and 11, 1964, Mr. Claude Duffield has replaced Mr. Jabn D. Crozier as
Plant Radiologist, Chief Chemist and Metallurgist. The licensee has not elected to
coatinue producing uranium in the "stretch-out” program and cootinues to hire the

same number of employees as that noted during the previous inspections.

Responsibilitdes

Mr. Claude Duffield, as Plant Radiologist, is respoasible for the plant's radiation
safety program. In this capecity, Duffield performs all surveys pertinent (o
determining compliance with the regulations. Mr. Duffield stated that ne has nc
assistant to help him in these duties and that ne repurts directly to Mr. Coates

on matters pertinent o radiation safety.

Facilities
With the exception of routine mainstenance (such as changing the refractory in the

yellow cake dryer) there hms beea no change in the licenses's facilities from that

noted during the previous inspection. All systems designed to reduce air concentrations

of uranium in the restricted areda were operaring 4s designed.

2.
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14,

0,

Housekeeping

During the inspection, a tour of the plant facilittes and tathings area was made and
it was obeerved that the general housekeeping in all sections ! the plant appe red
good. In particular, the packaging and dryer areas appeared exceptionally ¢leun
with no visible dust observed. Mr. Coates stated that good housekeeping in the mill
is impressed on persoanel and washdown of facilities is an integral part of employee

duties.

RADIOLOGICA L PROCEDURES

Airborne Radioactive Materials - Restricted Areas

The licensee has collected monthly general air'samples at 27 locations throughout
the mill and an additional 9 breathing zone samples during specific jobs. These
locations correspond to the sampling points listed in the licensee's letter to the
Commission dated February 14, 1962, which is inccrporated in License Condition
No. 8. [n additioa to the routine air sampling performed by the licensee, breathing
zone samples have been taken during the crusher cleanup and during maintenance
on the yellow cake dryer. The only areas within the plant where concantrations

of uranium exceeded the MPC were in the dryer room (during the cleaning of the

rotoclone) and in certain sections of the crusher plant.

Shift Schedule and MPC

The plant work schedule remains the same as that noted during the previous
inspection. The licensee is authorized by condition 12 of the license to Jveraw.
airborne concentrations of uranium over an 80-hour period in anv 14 consecun e Jayvs,
The licensee's work schedule results in 84 hours on the job in i4 days. Weighted
exposures are computed each month for the package operator using an MPC of

s.6xi0 ! uc/ml since the package operator is required to spend 1/3 of his time

in the sample preparation rnom where the exposure i{s to uranium with ity daughteis,

uipment
The sampling equipment and the anulvtical procedures employved o the liconsee
remain the same 48 that nuted during previous inspections, Duoing fhe provions
inspection it was noted that the hicensee lanied o nciude e atomie weight
of 0,85 in converting the laborator, tlusrometric units of micrograms o U0y pot

o



sample r. unirs of microcuries natue ol o o
valculations showed that this disc repanoy bad heep o

factors were used.

Time Studies

According to Duffield, a stop watch time srudy is performed each month for the yellow
cake packaging operator. The time studv reflects the ume it takes in minutes for the
vellow cake package operator to perform specific duties. In addition to the foregoung.

the licensee has made a time studv showing rhe amount of time involved during special
mJtntenance on the yellow cake dryer and during cleanup tn various sections of the plan
Although the licensee has made a ime study fur the ( rusher and precipitaton opet o

the licensee does not compute time -weighted exposiures for these Job classificar ns.

The precipitation operator provides woasional artendance to the yellow . ake dryer “hat 1s
required during its operation. One Jf the | bs invilves the cleaning ot the ror ol ne. The
licensee collects monthly breathing zune samples for the prec pitation  perar o taring
the cleaning of the rotoclone. A review f the records show o the air convent i) o of
uranium during this particular operan v ~howed several occa-tons where o acenirat ne
uf uranium excecded the MPC. The f.ll mtng inf rmatp was extra. e,

records

Precipitation "meraror ®

Uramum w o¢ x 10711

964 1d 64
Cleaaing rotog lone 21.5% 87,5

e MPC 3.7 x ™ uesee.

A review of the concentrations of airburme uranium in the crusher portion f the plant
durin” crusher «leanup and during normal operations showed “hat the MPC 1 r e dust
was exceeded as follows:

Crusher (perator

Nbhd
Crusher pir tlooor
Scoond crusner Loy
Impactor
Screen Lo

*MPC 2,4 x 10"y o
*® Breathing zone during «le anu;,




18.

As poted previously, the Ucensee failed ro ime-weight the above nored o™ e

coacentrations to determine expusures fur the precipitation and « ru-her perat r=. The
licensee was reminded that surveys performed to show compliance with 10 CFR 20.103,
“Exposure to concentrations of radioactive material in res'ricted aress s includes a
complete evaluatiom of employee exposure Auring those periods when the concentration

of uranium exceeded the MPC and failure to make such evaluation constituted noncom-
pliance with 10 CFR 20.20(b), “Surveys . Mr. Duffield stated that he would re-evaluate the
dme studies that had been made by his predecessor, Mr. Crozier. and that time-weighted
exposures would be calculated in all instances where air concentration data showed levels

in excess of MPC,

Time Study - Precipitation Operator

The only time study that the licensee - uld | cate for the precipitation jperatur was ne
made in October, 1962, The time study showed that ;4 minutes had been allocared 1o clean
the rotoclone per 12-hour day. Utilizing this data an indepen ‘ent calculation was made for
the precipitation operator's time -weighted exposure using the airborne conwentration of
uranium that was determined in January, 1965 (404.7 x 10-11 uc/ec). The calculation wis
made by multiplying the ume worked by the precipitation operator at various L ations

by the airborne concentranons of uranium at those locations . The sum of the nme -woighted
concentrations for all locations was determined. This value was divided Dy 720 minutes

to determine the average concentratiun per 12-hour day. The data showed fFar ‘e average
concentration during a 12-hour day was 14,28 x 107 1 yo/ce. Using the MPU tor ‘T
precipitation operator of 5.7 x 1011 uc/ce. (for B4-hour we k) the precipitati n o o rafter
was exposed to 2.5 umes the maximum permissible concentration during «da. h | 2-hour Jay .
Mr. Duffield was questioned regarding this computation and he stated that rhe rime nvolved
cleaning the rotoclone had been reduced significantly since the October, 1962, time study was
made. The precipitation operator was interviewed and he stated that the cleaning f the
rotoclone is no longer a daily job and that it is now done about twice a week. However, he

added that the job takes about an hour to complete. The licensee was informed that an

up-to-date time study should be ¢onducted for the precipitati n operator so that nime=weighh
exposures could be calculated tu show compitance with 19 CTR 20,1034y, Expusure!
concentrations of radioacuve material in restricted areas |, and hat failure 1o updale Sulh

time studies constituted noncompliance with 10 CFR 20,201(b), ‘Surveys' ., Mr. Dutficld

stated that a time study would be performed in the near future for all job clas<ificat ns
-8
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Tlmr-cn‘!ﬂa' Expos ire = Pick )f‘i‘l\- Fyt

The calcuiations made by the licens, . e N : e
for the packaging operator showed tout the opel X S PP S ;
x MPC to 0.919 x MPC. There were no instances noted wWhetein = . pae s L0 Pora’

received exposures 10 excess of the permissible limits.

Special Malatenance

Duffield stated that time studies are conducted and breathing zoae samples sic tiker
for all work of a special l.natmnce nature wherein there is a potential tor gene-ation
of airborne uraaium. Such maintenance work included replacing «nd knocking sc
from the rotocione, maintenance in the vellow cake drver, and cledaning ot the < rush
building. The highest concentration uf urinium noted during the special maintenan
jobswas during the replacement of the drver refracto. v that was performed on
December 16, 1964. Two bresthing zcne samp!c~ tiben during this maintenenoe =
concent tions of 841 and 916 x IO"l Koo, wspectively, The time weighting

exp ¢ the two maiatenance per~cnne! pe orming rhe » showed thar the re
overexposed to the extentof 3.74 x MPC. In sccordunce wit 0 CFR 20, 408
licensee reported this overexposure in 4 letter to e Commia<ion fiox jo

A review of the circumstances surrounding the-¢ Fe XpOSUTes tneto it

as described in the licensee's letter, The corcective action « slunteered ., -

to preveat future racurreace of such expusurdwas (1) the ve.low cake droer

be worked on dry; (2) the rotoclone which - xhausts the dryer i1l be 1ot

work; (3) only one door of the dryer will be @ n at one rime: (4) the oplucen

parts wiochin the dryer will be performed remotely whenever v« nle. il 15

will be rotateu to limit the amount of time each muan is exposed to high Conc. Nt refions
of uranium. The licensee was informed that the overexposure to the two miiintendnge
personnel that occurred on December 16, 1964, constituted noncompliance with

10 CFR 20.103(a), "Exposure of individuals to concentrations of radioactive mater |

in restricted areas ',
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23.

Previous Violations - Surveys

The licensee was cited at the time of the previous inspection - “ -

"In the following respects, survevs were inadequate to dotermine omphance

with 10 CFR 20.103, 'Oxposure of individuals to concentrations of radivactive

material {n restricted areas’, coatrary to 10 CFR 20.20U(b):

)] From October 28, 1962 to August |1, 1964, breathing zone samples
were not taken during routine cleanup operations in the crusher
budlding w evaluate fully the exposure of the crusher operator
and helper.

(2) From October 25, 1962 to August 11, 1964, air samples were not
collected to evaluate the ¢xposure of maintenance employues wnile
performing such nonroutine work as occurred on June 10-12, 1964,
when the ventilation system for the yellow cake dryer and packaging
areas was modified and repaired.”

It was determined during the inspection that the licensee was taking broathing zone
samples during cleanup operations and alsc had taken breathing zone ~ mples on 4l
special maintenance that had been performed since the previous inspecrion wnih
was conducted on August 10 and 11, 1964, With the exception of the rwo m i

men who changed the refractory in the velivw caxe dryer, 'here were no in-run.

noted wherein licensee personnel received exposursy in ex. -5 of the permis-

limits performing such maintenance.

Independent Samples

During the iaspection, a total of 4 independent Jir sampies were collecten in

crusher plant and the yellow cake packaging and dryer roon -, [ncluded i1 v

wa: 4 sample taken during the cieaning oi the vellow cake © "o lone., T
wers sent to che Health and Safety Division, D, for unaws . The licsr
similar samples tor comparison. The results of the samp .~ A0 e (oo .

results of the licensee will be added to this report as a supplement when "he il

becomes available,

Airborne Radioactive Material - Unrestricted Areas

Dating from the previous inspection which was conducted on August 10 and 11, 1964,
the licensee has taken samples in the unrestricted area on September 10, 1904 gl
on March 9, 1965, The licensce had noted, on the suivey recourds, 'h

direction.and metearologicu!l conditions af e time of saa g N '



o —

24,

25,

of samples raken on September 10, 1904, were thrce with “he oo, "I f
uranium in the unrestricted area recorded as 0,42 x W ue oo F oo san los were
taken on March 9, 1965, and the maxumum voncentration of uranium in the unrostricre
area was 8.91 x 1013 uc/cc. This location was 30 yards southeast of crusher foed bins
All other samples showed < MPC. With respect to the sample that indicated 5.9 « 0= 1}
uc/cc, the average concentration of the two samples taken at this location was -~ MPC.

It is to be noted that the licensee was cited at the time of the previous inspection for
failing to conduct surveys of the airborne concentration of uranium in the unrestricrod
area. The foregoing surveys conducted by the licensee since the previous inspection
indicates that corrective action had been taken with respect to performing survevs in fhe

unrestricted area.

Radiation Surveys

Mr. Dufficld stated that a radiat. .vey f the mill had been performed by “'r rozier
in June 1964, This survey confirmed previous survev resul’ - recorded by the Lico - o o
several occasions. The licensee s survey results were rep rted in the report f iy
inspection conducted on October 23-25. 1962, The survey istrument avarlal o1 '

licensee was also described In previous repocts,

Personnel Monitoring

The licensee continues to supply filn: badges to about sixteer _mployecs o= 0 m

the previous inspection report. The f:im badge scrvice is s phied by Tra

twou-week frequency. A review of the film badge records fur he calemiat

1965 through May, showed all exposures to be less than 25 1w linat spee e by
paragraph 20.101(a). The licensee has elected not ro complere s form AEC=2 1 ¢ rec rifing

individual exposures.

Posting and Labeling

It was noted at the time of the previous inspection that the licensee had posted all muil
entrances in accordance with License Condition No, 10, During rhe interam per: o,
however. the licensee had started extracting a-amum from | . O G

leach treatment process, The heup leach re pad aod draning rese I e

riched uranium solution was located just sutside and adigeent t the B oain mitdl fence

-



The licensee had extended the existing fence in order to enclose the heap leacnh (ocation

In s0 doing he had installed a new main gate; however, this date was not pusted in accordance
with Conditdon 10 of the license. The licensee had, however, posted various areas within the
mil] perimeter where there was a potential for dust generation with a sign in accordance with
10 CFR 20.203(dX3). The licensee was informed that in lieu of posting all mill entrances

in sccordance with Condition M0 of the license, containers within the plant in which natural
uranium was tramsporssd, stored, or used, in quantities greater than 10 times the quantity
specified in Appenrtix C, reguired labeling in accordance with 10 CFR 20.203(T)(2). Mr.

Coates stated that the new gate would be posted as soon as possible,

Liguid Effiuents

The licensee has five sources of water that are sampled for Ra=226, Th-230, and uranium.
The water analyzed includes the mill potable water, three test wells locatad pelow the
tailings ares and a seepage stream which originates in the unrestricted area outside the
fence enclosing the lower tallings dam. The licensee was granted an amendment *

the license dated December 22, 1964, that authorizes the licensee to discharge into the
unrestricted area Th-230 concentrations in the seepage in excess of the Umits specified

in Appendix B, Table I, Column2, of Part 20. In additon, the amendment specific~ *hal
the mill potable be sampled at six moath intervals, the three test wells be sampled at
twelve moath intervals, and the mill seepage be sampled at monthly intervals A review
of the licensee records from the date of the previous inspection which was conducted on
8/10 - 8/11/64, thwough December, 1964, showed that samples from the five locan as were

obtained at monthly intervals. In accordance with the provisiuns of the amendment granted

December 22, 1964, the licensee started sampling the 'mul potable and the three test

wells at six month and twelve moath intervals, respectively. The seenage stream,
which the licensee is required to sample at monthly intervals, was not sampled during
the months of January, February, and March 1965, due to adverse weather coaditions.
The amendment to the license does not require the licensee to sample the seepage
stream during adverse weather conditions. The licensee again sampled the -ecepage
in April, May, and June of 1965, and the mill potable water in May, 1965 The
results of the june sampling were not available at the tume of the nspection

With the exception of the mill seepage stieam which showed, n  uccasion,

-9




thorten - 230 content ia excess of the permissible limit, there were no instances
seted wheretn the mill potable or the three test wells showed concentrations

of radbum-236, Bortam~2130 or uranium in excess of the regulatory limit.

N. Seryemn Swegm
The dow rption sed Cis of Bie Frvem Were JieCusea B FESC 46U i the

will aot be reviewed., B sccardesce with

- % December 71, 164, W lioemses t collecting
ot iy (rom e sompag B 1 wor !y /Togmeacy 484 CoRREMTIag ha aimpmes 4
& mouthly basls. The ssmpiee are sent o Traceriab for sssay for radimm-226,

Gochme- 130, sad srsmism. The sample results for this sespage stresm, which
eriginaies both frem amisxground as well as tallings seepage, are shown below

for 196¢.
Radtom -226 Thartes - 339 Ureniwm -Natural
P @08 mefox) (X 107 wac foc) (X 076 mc /cc)
Jamue ry*
February*
March®
April®
s 74 6.3 0.0012
Jhune 4 0.002% 16
July 46 22.33
g M 3.4
i Sepesmbe r 3.9 .2 e
| Qcsober ES 1.6 .04
Nevomber L3 .98 .8
! December 0.007 7.2 N

*No samples mise dus ©© seow,
Again in 1965 because of seow conditions no samples were obtained for the moaths of

Janvary, February, aad March, 1965. The results for April and May 1965, are outlined

; bedow:
boath (1965) -236 -2%9 -
| JRS ImL TE
April 0.%8 w7 0.00334

| ‘, ne 6.2 .03

- 10=



The licensee has constructed a weir and the ~cepawr 1w rafe I~ I ER
of sampling. A review of the licensee's record ~howed that the flow rate wFoen rhe
seepage is not frozen over is approximartely 20 gallon- per munat.. The avera@ 1w

. the period June 1964, through May 1965 was approximately |4 gallons per minute
The licensee is permitted to discharge Th-230 in concentrations in excess o e Appendix
B Umits based on flow rate providing the concentration of thorium never exceeds » times
the Appendix B limits. Based on the flow rate during the past rwelve months' hustory. the
licensee can dispose of Th-230 in concentrations up to about 14 x 1070 uc/cc. Assuming nu
flow during the first four months of 1964, the average concentrauon of Th-230 discharyged
to the unrestricted area was 4.6 x 10"%c/cc. The table for 1965, above shows a Th-24
concentradon of 167 x 1070 uc/cc for the month of Aprii. On the bas:s of past sampling
data for Th-230 content of the seepage stream, the licensee and the inspectur con-idered
the analytical data questionable . The licensee has requested Tracerlab to re-dercr nine
- 30 content of the sample. On the basi< of the foregoing evaluation, the 167 1 1070
ue alue was not used to determine licensce compliance wiin the provisions of the
amendment. The licensee was not cited tor discharging Th-21 in concentrarions . xoeeding
the Appendix B levels for 1964, since *he provision of the amendment pernurs the liver e

Hal 'o

to average concentrations over a period of a year. Further, the only monthin
licensee exceeded the limits specified in Condition 13. I(b) was for the month f july Tens,

and the licensee was cited at tr. time of the previous tnspection for this discr panc

Corrective Action

The licensee has dumped two carloads of limestune in the seej . arve in order @ re e
the pH of the effluent streams and thereby make the Th-23) te-- soluble. In addition,

Mr. Coates stated that a dam would be constructed tefore the nset of winter which would
enclose both the tailings seepage and the underground spring seepage in an cffort to further

control the concentradons of isoswpes released to the unrestricted areas.

Instruction of Employees

It was observed that Form AEC-3 was posted on the bulletin board located near the mill
entrance and »n the bulletin board which was locared in the catranc. = the mill o o
change room. A buoklet describing rhe <afery progran at the mallis , 0ovidet v

~
employee. Mr. Duffield hgd pre‘ed a manual entitled, Radiclpncal Safery wit Fian
Product Packaging ', which is issued to the cmployees working in this porticoa of the mill

e
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1

The licensee possessed both copies of the license nd Part 200 whichare vl

the employees upon request.

Mlugmem Review

At the conclusion of the inspection, the results of the inspecton were reviewed and
o 8cussed with Messrs. Coates, Kemp, and Duffield. The corrective acuon proposed

by the licensee with respect to each item of apparent noncompliance is noted in the

appropriate preceding paragraphs in the report.
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