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r gm UNrTED STATES Ah dC ENERGY COMMwON.

COMPLIANIE INSPECTION REPORT
II A H

I. Name and address of bcessee . 2. Date of mspection,

Petrotomics Company October 25 - 25, 1962
P. O. Box 184 y .g.7p, of ;,,go, TnitiniCaspr, Wyosing

4. :0 CFR Part(s) applicable

20. ko
1 License number (s). issue and expiration dates, scope and conditions (including ==A-.)

sGA-551 Issued: 3/8/62 Erpires: 3/31/63

MEi.
"Urm'sium, finitetted, R For processing uranius on in accordance with the procedures
desaribed in the liceneee's application dated October 10, 1961, as supplemented
January 12, and pobruary 14, 1962."

CORDITIORB

"9 Authorised place of use: The licensee's uranium processing mill located appruximately
62 miles south of Casper, Wyaming.

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

11. The licensee is hereby exempt from the requirements of Section 20.203te)(2) and
Nt J

6. Inspection findings (and items of noncompliance)

A. The licensee has detemined steneral air cencontrations of natural umnium in the
restricted area (paragraph 12).

B. The licensee has ecuputed employee's time weighted exposures to general air concen-
trations of natural unnium (paragraph 13) .

C. The licensee determines the quantity of natum1 uranitsa in air samples by the
flouremetric method (paragraph 12).

D. The licensee determines the quantities of radioactin materials in liquid effluents
and potable water (paragmph 16).

E. The licenses does not misase liquid effluents to the unrestricted area (paragraph 16) .

F. The licensee has conducted external radiation surveys 1.. the restricted area

(paragraph 17).

G. The licensee maintains a personnel monitoring progma (paragraph 18) .

.

frw< J
7. Date of last previous inspection 8. Is " Company Consdential" information contained in this report? Yes O No E
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Kone

-_- _ ,,
',

DisTalBUTIoN: Gec'se H. Zi'.h
CD:HQ _4eorgs_H...fknith
IAR ''**""" Original sW ,

00:IY , Approved by: Regar..T Woolsey. -..isser..DsA+t1
Radiation Specialist (Beviewer)
magion IV, mvisionar..wn--

8507290728 850530 ' " " " " * *
'

PDR FDIA
BURRBS-229 PDR .a nuars_.9, 1963

<n.= r n er e

*
if additional spad is required for any nurnbered hem above, the continuation c ay be extended to the reverse of anis form using foot to head
format, leaving sudicient margin at top for binding, idennf,ing gadi item by number sad notmg " Continued" on the face of form under-

i*-'=+* u ==' -==
appropriate item.

RE,|OKMENDaftoh'S SHoULD BE SET FORTH IN A SEFARATE CoVERINo MEMORAhDD4
s

\ -
~. ,

--

,, ---, - - - - - ,, . - , - - . . - - - . - - - - . . - - . - - - - - - - - - - - , - -



.

ITIM * 'Oent.)- - -

.

20.203(f)(2),10 CFR 20. fcr areas and centainer within the plant, provided
all entrances to the =111 are conspicuously posted in accordance with
Section 20.203(e)(2) arti vith the werds, 'Any area or container within this
mill may contain radioactive material.'

12. The licensea sball submit quarterly reports on the results tf radiation
safety surveys. 'leperts naast be filed no later tuan June .3, Septemoer 1",

December 13, 1962, and March 13,1963

13 The licensee shall deteruine concentrations of uranium, thorium 230 and
radium 226 in mill vater sources used for potable or culinary purposes.
These determinations shall be made monthly."

Imtter .iated June 4,1962, modifies 'the source material license by adding the
following condition:

"The licensee shall imediately notify the Director, Regica IV, Division of
Compliance, USAEC, Denver, Colorado, by telephone and telegraph of any failure
in an earth dam retention system which results in a release of radicactive
material into unrestricted areas. This requirement is in addition to the
requirements of 10 CFR 20."

ITEM 6 . Cont.)

3. The entrancesto the mill ccmpound are posted as s5ecified ;paragrsph 19) .

I. Fcrm AEC-3 is posted and mill employe.s are instracted in radisti:n
safety procedures (paragraph 20).

The following items of nonccaspliance were ocserved or othersise noted:

10 CIR 20.103 Exposure of individuals to concentrations of radio-
active material in restricted areas

(a) - in that, during the periods May o, thru 16, Jane 20,
thzu CT, and August 1, thru S.19o2. five emp.oyees
i3 in May, one in June and one ia August) were/ exposed to concentrations of airborne natural
uranius in excess of the limits specified in
Appendix B, Table I, 'ad*usted in accordance with
20.lC3|b)). (See paragraph 13.E., page 5)

(b) - in that, during the period April 1. thru Octooer 23,
19c2, the licensee adjusted the limits specified in

k Appendix B, Table I, to correspnd te ku hears
exposure in a calendar seek (Sunday thru Saturcay)

f, rather than 40 hours exposure in any seven con-
secutive days. (See paragraph 13.B., pages 3 and 6)

,-

1s CFR 29.201 Surveys
', b ) - in that, during the period April 1, to October 23,

1962, the detershations of the exposures to airoorne
natural uranium of the enployees in the yellev eske
drying and packaging areas '-ere iasdequat? because
breathing scne sa=ples were not collected and _ time
studies did not reflect specific cpersticas where a

g potential fcr excessive exNsure to uranium exists.
"Biesthing zone sacples collected by AEC during the
inspection contai:.ed erncentratices of naturs1
uranius in excess of concentrations acted in the
licensee's general air samples. 1See paragraphs
12.3. , C. and D. , pages 3, k and 3 and paragraph 13.C.,
page o)

-la.
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(b) in snat, during the perial April '., tc Octcber 23
lyo2, the licensee had nn deternined the concen-*

/. tration of airborne natursi uraniun released tc *.he
unrestricted tree. (See paragraph 13, page 7)

10 CFR 20.203 Caution signs, laoels and signals
,d);2) - in that, as of October 23, 1932, the licensee had

determined that the average concentratiens cf sir.
borne natural uranium in the 3ellow cake drying andj

V peclaging enclosures were in excess of the limits
specified in Appendix B, Table I, Column I, but had
not posted these areas as specified. (See
paragraph 19, page 10)

(e)(2) - in that, as of October 23, ;962, the tailin6s pond

/.

which contains in excess of 33 pounds of natursl
uranium was not posted as specified. (See

/ paragraph 19, page 10)

la CFR 20.kO1 Records of surveys, radiation monitoring and dispes.11s

(b) . in that, during the period April 1, thru October 23,
1962, the licensee has am1 stained Mcords of liquid
effluent uranium analyses in units other than thcse
used in this appendicies of Part 20. (See
paragraph 16.D., page a)

10 CFR 20.kO3 Reports cf overexposures and excessive levels and
cencontrations

in) & (b) . in that as of October 23, 1962, the AEC and five
individuals involved had not been informed as required,
of the expceures to concentrations of airbornej

f natural uranium in excess of the specified linits.
;AEC informed by letter on October 31, 1962) (See
paragraph 1k, pnge 7)

f
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). Initia. Inspection
.

An announced initia. inspection .f the subject .icensed facility was conducted
on October 23, through 25, .;32. The writer .as accompanied by Mr. D'Arcy
George, Source Material Procumment Division, Grand Junction Office. The
fo' lowing employees .f the subject licensee were contacted during the course.

of the inspection: Mr. Noman A. Great, Project Manager; Mr. G. K. Coates ,
Mill Superintendent; Mr. Burt Moulden, 2mployee Relations and Radiology; Mr.
John Crozier, Chemist; and, Mr. Vayne K. Butcher. Administrative Assistant and
Office Manager. Accor11ing to Mr. Grant, Mr. Moulden is responsible for all
radiation safety at the min and reports dirwetly to him.

10. Administrative Stmeture

Mr. Grant stated that the Petrotomics Campany is a partnership consisting of
Getty 011 Company, Kerr-McGee (*.1 Industries, Inc., Skelly 011 Company and
Tidevater Oil Company. Grant stated that Kerr-McGee Cil Industries, Inc. owns
fifty percent af the partnership and that the ownership cf the remaining fifty
percent is equally divided between Tidewater, Skelly and Getty 011 Ccampanics.
Grant said that the Tidewater 011 Company is the operating partner; that an
mill personnel are employees of Tidewater 011 Compag and, that the other three
partners do not enter into the operation ;f the mil Grant outlined the chain
of responsibility for administration and radiation safety in the rtill; a copy
of this outline is attached as Exhibit A.

11. Physical Plant

It was observed that the mill complex consists of a main mill building, a
chemistry lab, a crushing plant, two motels, an administration building and a
corabination mess ball, kitchen and recreation rocan (see Exhibit B) . Grant

4

stated that because of the shift schedule (12 hours / day) and the distance frca
Casper to the mill, the mill's production employees are housed in the motel
during their 31/2 day /veek tour of duty. The mill complex is enclosed by an
eight-foot high chain link fence, however, the administrative building, motels,
and eating area are outside cf the fence.

Grant stated that the mill < tarted processing are on April 1, IM2; that at tM
time af the inspection, the mill was processing approxiantely 500 tons of cre

an average of 0.2555 U Og; and, that uraniumper day; that the ore contained 3
recovery was approximately 955 Mr. George stated that the Petrotamics Company
submits monthly reports to the Source Material Procuzwment Division, GJ, and
that these reports list the quantity sf source :naterial received, processed.
on hand and transferred.

A mill fl ,w sheet is attached as Exhibit C. A brief chronological descriptica

of the recovery process as utilized at the Petrotomics uranium mill follows:

A. The cre enters the mill through a 4" Grizzly. The plus 4" c = passes
to a 30" x 40" jaw crusb r. The minus k" ors from the Grizzly and the 'av
crusher product is conveyed to a 5' x 12' vibrating screen which is
equipped sith a S/8" x 5" slotted screen deck. The process is designed
so that the screen oversize passen to an impact cmsher, however,
Petrotcaics Ccampany is required by their source procurement contract to
send a certain percentage of their ore to another processor and they
have fouad that if they scalp the ore which should go to the impactor,
they fulfill this percentage requirement. Therefcre, the impactor is
not in use. The vibrating screen undersize is conveyed ;o two 700 ton
fine ore bias. The design capacity of the crushing plant is 125 tons
per hour.

B. The fine :re bins are discharged to a 3' x 3' ball mil.; this ban mi_
grinds the are to minus 23 mesa.

C. The ground sre enters five ;4' x .k' leach tanks Imaching is ac.

complished by the addition .f sulfuric scid and sodium chlorate.
Approximately yT5 Of the ccntained uranium in the ore is diso.ved in
the agitators

D. The discharge from he leaching circuit is delivered ts the ccunter
current decantation washing system thickeners); the washing syste~.
consists af six 55' in diameter by 12' deep tanze .

2
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E. The pregnant liquor fr::s Sne No tnickeaer is further clarified in a
22' in diameter x 12' deep clarificatien tan 4 The pregnant .each

o-
salution is pumped to the solvent extracter system. This system ccasists
of four extraction stages and four stripping stages vnich are accomplished
in a compartmanted rectangalar shaped tank measuring 28' vide x S2' long
x 6' high. The stripping is ace:aplished by ccatacting the pregnant
organic solution with 15 ncrmal sodium chlor.de.

F. The pregnant strip solution is pumped to one at three 10' x 12'
precipitation tanks. The precipitation af the uranium is accanplished
by the addition .f magnesium oxide.

G. The precipitated slurry is then pumped to a filter press vbere the
yellow cake is filtered and veter washed.

H. The filtered yellow cake is repulped with vater and is pumped to a
6 in diameter x 6 bearth Skinner Roaster. The dryer is exhausted to
an AAF Roto-Clone scrubber. (see Exhibit E, photo No.1)

I. The dryed yellow cake is discharged by gravity throagh a small hamer
min to three packaging stations (photo No. 2) . Barrels are filled
through a closed system (photo No. 3), bovever, it is necessary te
change the barrel lid after filung. The barrels are auger sampled and
the auger is enclosed in plexiglass (photo No. 3) and the enclosure is
vented to the AAF Roto-Clona, described in H above.

It should be noted that the Skinner Roaster and the yenov cake barreling
mechanisms are completely enclosed and under negative pressure. It was cbserved
that the dust collecting equipment described in the licensee's applications was
instaned and operating.

12. Airborne Radicactive Materials - Festricted Area

A. Sumary
During the period April 1, to September 1,1962, the lice:.see collected
111 general air samples in 27 min areas. Prior to the subject inspection,
the licensee had not collected a breathing zone sample. Air samples are
analyzed for natural uranium by the flourometric method.

B. Method
1. General Air Samples

Moulden stated that for the purposes of collectir.g general air
samples, the mill had been divided into 27 areas; that a single
sample is conected in each area, however, in 17 of the sress, the
sample is collected at two locations i.e. the sampler is set up at
one location and allowed to run for 10 minutes and is then moved to
another locations and allowed to run for 10 minutes; that sa=ples
are always collected at the same location; and, that the samples
are collected in that portion of an area vbere employees spend the
majority _f their time. In a letter dated February 14,19o2,
(incorporated by License Condition 3) to AEC, the licensee listed
the " Location of Sample Points For Initial Airborne Dust Survey".
It was noted that the general air samples were collected in the
proposed areas and those areas vbere the licensee stated samples
vould be taken at two locations were sampled as described above.

Moulden stated that two " Gest" air pumps are utilized in the
collectics of general air samples; that samples are collected at a*

sampling raw of 17 51/m and a sampling time of 10 or 20 minutes
(those areas vbere a sample is collected in two locations are
sampled for 20 minutes); and, that Whatman No. 41 filter paper is
used as the collection media.

2. Breathing Zone Sampler
Moulden stated that he bad not collected breathing zone air samples
during specific operations because he felt that the short period that
an employee occupied the area rendered the results imprnet' cal. It
should be noted that the licensee 's _etter of Fecruary A,19(2,
states:

3
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"3resthang :ene samples wil_ be cotained in areas where the
gene'ral air samples indicate an atmosynere of near M. P. C.

,

Concentrations . "

3 Analysis
John Crozier, Chemist, stated that air samples are analyzed for
nastural uranium content by the flourocietric method; that the
analyses are performed in the manner described in IDO.12017; and,
t, hat their optM:n lower limit of detection is J.01 ug U 033
Moulden stated that the quantity of 08 noted in the air samples
is converted to microcuries of nat uranium in the following

== rme r :

uc - Unat = (grams U 06) x ;0 333 uc/ gram) x g0.33 Unst)3
U30s

C. Results of Sampling
A report dated September 14, 1962, froc the licensee to AEC contains a
ecmpilation of the licensee's air sampling results for the pericd April .,
tc September 1,1/2, (a copy of this empilation is attached as Exhibit
D). Mculden stated that the air samples which were collected in Septemoer
had not been anaty:ed at the time of the inspectics and that he had not
collected the Octcber samples. It should be acted that with sne exceptien
cf the yellow cake packaging and drying enclosures, the average concentra-
tions of airborne natural uranium in the general air samples collected
in the mill areas were less than the limits specified in 15 CFR 20,
Appendix 3. A t.ranscript of the results cf samples collected in the
aznas frequented by the yellow cake packaging operator follows:

General 1.ir

Leestics Natural Uranium x 10* uc/ml
April May June A.y August Mean

Yellev Cake Packaging 13 33 12 77 0 .093 3.6 discard * 7...
Enclosure

Yellow Cake Drying 6.l+ 23.4 0.723 1.49 0.112 5.3k
Enc 1ccure

Precipitatics Area 1.23 0.31 0.032 0.2CE G.5ky G 37

Reagent Mix 0 364 1.01 0.033 0.kT3 nil . 37
Shift Office 0.115 2.01 w.0dl 0.132 0.134 c.49
Change Roos 0 331 3.34 0.003 0.237 07% 1.J3

'Moalden stated that the sample was discarded because the concentration
was too low to be representative.

Moulden stated that the yellow cake irytr "htr;ed" on 28.ay .2, er '.k, .,32;

that the general air samples were collected during the period May 12,
through 13; snd, tbst he attributed the high airborne naturti uraniu=
concentrativas during the month of May to the e ormal cperatica cf t,he
' dryer. Acccriing to Coates, the dryer burping is caused by a faulty
adjustment in the dryer feed rate and the dryer burped on the nernge of
once a week during the months of April, May and June.

D. Independent Measurements by AEC
Three general air and three breathing :one samples vera cetnined on
October 286, 1%2. The licensee obtained t.hree general air samples
simultaneously ( AEC's samples and the licensee's sa=ples were placed
side by side and turned on and off at the same time) . The samples
retained by AEC were analyzed by the Analysis Branen, Health in Safety
Division, ID, and the samples retained by the 'icensee were analyzed in_

t. heir mill .aboratory. The results are as fellows:

k-
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General Air
.

Location Naturs1 Uranium x C'" uc/mi-

g Licensee

k feet north of yellow cake dryer C.6 0.115
3 5 feet

6.p2) g,95f'.3)2 feet north,lj yellow cake dryer@ 15 feet'
htveen yellow cake barrel, ling k.2(3) k .75

k weigh station 4 5 feett
,

Breathing Zone

Sampling Sampling Natural Uranius
Location Rate T1:ne x 17 " ue/ u

(1/m) (cin)

Yellow cake barrel sampling 25 6 166.3d)
Yellow cake bar el .id change 25 3 10./7)

and moisture weigh

(1) Sample tonen oppcsite t.p inspectics port ca dryer - operatcr
inspected and raked dryer while sample being taken (- 2 5 min) .

(2) 1.17 times AEC standard for 56 hours exposure in seven
consecutive days and 3 3 timse AEC standard fer 78 hours exposure
in seven c,nsecutive day 6.

(3) During the time that the dryer was being inspected, the licensee's
sampler was shielded by the port door, therefcre, the descrepancy.

@) Sample collected with AEC sampler was analyzed by the licensee
and vice versa.

(5) 1.4 timse AEC standani for 73 hours exposure in seven consecutive
days.

(5) 2y.5 times AEC standard for 55 hours exposure in seven consecutive
days and 55.1 times AEC standard for 78 hours exposure in seven
consecutive days.

;7) 19 times AEC standard for 56 hours exposure in reven censecutive
days and 3.6 times AEC standard for 73 hours exposure in seven
consecutive days.

E. Discussion
Mr. Grant stated that breathing ccne air samples vill oe ecllected during
those specific operations .bere potential dust generatie,t exists.

13 Expc,sure to Airborne Natural Uranium . Restricted Area

A. Su= mary
The licensee has conducted time studies and c aputed employees' time
weighted exposures te airborne natural uranium, hchever, the time studies
'do nut reflect time spent during specific aperations and the time
weighted exposure calculations are :nade using an.y denera_ air concentrations
of natural uranium. The 41censee has adjusted permissable aversge
concentration cf natural uranium to which an employee may be exposed to
correspond to 40 bcrars exposure in a calendar sees ratt.er tha1 kG haurs
exposure in any seven consecutive days as specified in 10 CFR 2J.113(b).
Five of the licensee's employees were exposed to average cancentrations -

of natural uranium in excess of AEC standards.

3. Adjusted Permissable Employee Expedre
Maulden stated that the mill employees vort, according te their job
classifications, the fo11oving shift schedules: ,

1. The mill's ad=inistrative and maintenance emplayees vork 8
hcurs/ day, 5 days /weet.

2. The crusher operators wors lv hours / day, 4 days / week.

~

3 The productica personnel are divided ir.tv 4 crews, each crev
worms 12 hours / day, 3 1/2 days /weet. Cc% es :,f the productica
e=plcyee's shift schedule are attached as Exhibit E.

.$.
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Refer to the productica empicyees'. sr.ift senei.Le . Excibit E) f:r thee,

periais May 9, througn 17, June 2% thr: ugh 27, and August ., thrxgh'

3, 1352. It snould be noted that iuring t e .farementioned periods, the
person:.el working as the involved cross won.ed 76 hours in any seven
consecutive days. Therefore, in accordance with the instructions ecctained
in 10 CFR 20.lG3sb), the adjusted permissible average cencontrations Of

mentioned periods, an 31 x 10' gee cou.n be expcsed during the afore-
natural uranium to stich an empl

uc/ml (uranium present free from
daughters) and 1.23 x 10-11 ue/ml(uraniumplusdaughters). Moulden
stated that because the production employees i.ork k2 hcurs per calendar
week, (Sunday through Saturday), prior to the inspection, be had considered
the adjusted permissible average concentrations of natursi uranium to be
3 7 x S'l uc/n1 (uranium present free from daughters) and 2.38 x 10-11
uc/ml(uraniumplusdaughters).

C. Time Studies
Moulden stated that time studies had been conducte,i un all cili esp.cyees;
that, the time studies listed the time spent in each area of the mill
(packaging enclosure, drying enclosure, etc.,); but, that the time studies
did not list the time spent perfoming specific perations <samplin6
yellow cake barrois, checking the yellow cake dryer, etc.) . Moulden
said that the production employees had recorded their time spent in the
various mill areas for a two seek period; that the time spent by each
employee over the two week period was averaged tc obtain aa average daily
time study; and, that the avermae daily time studies fcr all empicyees ia
a given joo classificktion were averaged tc obtain an average time
distribution for any person working in that j:b classification.

D. Time Weighted Exposure Calculations - Methud
Moulden stated that the daily time weighted exposuns t.o airborne naturel
uranium am computed for each job classificati n quarterly and that tre

average ecncentrations of natursi uranium noted in all air sampjes
collected in an area are utilized. The for:ntla which Moulden uses t:
compute time weig.;ted exposures folia.s:

n
Job Classification Exposure = E Ta Ca

n
I"

where Tn = time spent in crea a
Cn = mverage concentration of natural uranium

in area n
1 tan n = the aress occupied by a person waraing in

a specific Jcb classification.

A copy of the time weighted expcsure esiculation for the "Firal Product
Packaging" empicyees, for the second quarter, .9o2, is attached as
Exhibit F. Moulden states that he uses the ecp_oyees' tir.e cards tc
relate jcb c;assificatien expcsure to individua. emplayee experu m .

E. Records of Time Weighted Exposure Calculations.
A review c.f the time weighted exposure esicuoltions skwed that with the
exception af these 'isted below, all time veighted exposures to tirborne
natural uranium vere less tnan the spplica's.e AEC standards. The c:aximum
exposures tc airmorne astur91 uranium rere receive'. by the ' Final Product,.

Packaging" and, " Precipitation" employees; a transcript of tra time
weighted expcsures for tnese employees follows:

Feriui Average Exposure To Airborne Natural
U. e ni am s 10~ 11 ue/ml

Final Product Packagin.t Precititatien

N .C .N) 4.0/ 2)April & May
3) 2 745.;[bApril, May & June

4.73 . .c3July & August

(1) Not ecmputed by licensee,
f2) 13 times AI:C standsid for 76 hours exposure in seven consecutive days.
'3) 1.3 times A*~ standard for 7S hou-s exposure in seven consecutive days.
M) 13 times AEC standard for 75 hours exposure in seven consecutive days.

6
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At the time of the inspection the above calculaticas were ca:bined with the
individual employee's wort schedules and snowed that tce following*

enployees were exposed t; airborne natural aranium in excee s of AEC
standards:

Daily Exposure
Employee's Name Period Of Exposure natural uranium No. cf times

11x 10 ue/ud _ AEC Standard *

F. G. Cole May 9, through 16, 1962 5 55 1.3

R. C. House May 9, through 16, 1962 4.05 13
R. T. Rorabeck May 9, through 16, 1962 4.05 13

J. R. Ellis June 20, through 27, 1962 5 55 1.3

A. A. Draper August 1, through 8, 1962 k .78 15

*AEC staMard for 78 hours exposun in seven consecutive days is 31 x 1011
uc/alnaturaluranium.

It should be noted that the aforementioned time weighted exposures were
calculated using general air concentrations cf natural uranium and time
studies which reflect occupancy in general areas and do not show time
spent perfoming specific operations.

D. Discussion
Grant stated that the following actions would be taken to correct the
discrepancies noted in the forogeing paragraph:

1 AEC vould be petitioned for a license amendment vbereby concentrations
of airborne natural uranium could be averaged over 460 hours in any
34 consecutive days rather than 40 hours in any 7 consecutive days.

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

3 Specific duties vill be reassigned so that jobs requiring exposure
to high concentrstions of airborne natural uranium are distributed
among a greater number cf employees thervby reducing the possibility
of any one individual receiving an overexposure.

14. Reports of Overexpcsures

Grant stated that because prior to the inspection, they did not rea.ize tnat
employees had been exposed to concentrations of airborne natural uranium in excess
of AEC staulards, the exposures had not been mpceted to AEC or the persans
receiving the exposures. Grant said that the exposures would be insediately
reported. It should be noted that the exposures .ere reported to AEC in a letter
dated October 31, 1962.

15 Airborne Radioactive Materials - Unrestricted Area

Moulden stated that air samples to detemine the concentration of airborne
natural uranium released to the unrestricted area had not been taken. Mcuide.,
stated that they were havisg difficulty devising a plan for taking unrestricted
ares sir samples because the mine is so located that it is up wind from the mill
the majority of tLa time, and they did not know how to determine vbetber the
uranium was coming from the mine or the mill. It should be noted that the
licensee's letter of January 12, 1962, states:

"This stack (Roto. Clone discharge stack) will be sampled vaekly by
*using a venture tube.

and the licensee's letter of February 14, 1962, states:

"The need for an environmental airporne surny program vill be required
cal) if it becrats estnolished that stact concentrations are moove MFC.*

Grant stated that an unrestricted azwa survey program would be initiated
insedtately .

7
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.i Licuit Effluents;

.

A. Su:znary
There has not been a direct release of eiyaid tailings to the unrestricted
area. "'hree test e ls nave been drilled ir. order ta deterr.ine whether
tailings liquor is teing released to the unnstricted area by seepage; these
holes are sampled monthly and the samples analyzed for Radium-225 and
Thorium 230 content.

3. Holding Pond and Test Roles
1. A schematic sketch of the tailirgs pond is attscued as Exhioit G.

Grant stated that the holding pond has a capacity f 750,A tens of
sand tails or 350 aca feet of liyaid and that the pond is espable of
holding all tailings which the mill will generate through lyo6.
According to Grant, the mill has not had a direct niease of liquid
tailings to the unrestricted ares, however, there is a visible seep at
the base of the tailings dam. Because of this seep, a second das
insnediately below the dam has been constructed. Grant stated that they
do not feel the seep is tailings liquor but rather that dunng the
construction of the tallings dam, tney uncovered an underground spri::g.
Grant stated that they based this oelief en the fact dat the pH cf
the tailings liquor is 1 5 but that the pH of the seepage liquor is
75 It was observed that the tailings pond was enciased 'oy a 3' woven
vire plus 2 strand barb win fence.

2. Test Holes
Grant Jtated that :hree test holes have been dn led n de peri:: ster
of the tailings pond and tnat the purpose of tbtse holes is to determine
the underground flow, if any, of tailings liquor. Exhibit G shows the
approximate location of these holes in relati;n to the tailings dam.
Grant stated that the natural underground f1w cf liquid nas caen
determined and that any underground flow of tailings liquor wculd oe
detected in hole 30. 2.

C. Drirling Water
Grant stated that the mill's process and drinking vnter is Octai ed in *.he
following manner: 1. In the process of mining the uranium ore, a great deal
of water is encountered. This vater is pu= ped cut Of the ine into a series
of thne settling ponds. 2. The sater is then pu= ped fr== the sett ing
ponds to a lake where it is he.d utstil needed. 3 The ake .ater is
pumped to a large holding tank. 4. From the tant, the water is 2. lowed
to f1w by gravity int: s Zeolite water softener. 5 The trested water
is then usec for both the mill process and as potable vater f:r tl.e mi.
complex.

Coat:s stated that the Zeolite beds are regeneratei daily oy =eans .f a.:

scid bsckwash.

D. Results cf Sampling
Acecrding to Moulden, the mill's drinting water and the three test holec
are sampled monthly. Moulden stated that samples are also occasiona ly
taken fran the seepage on the tailings dam, the crees below the lam, and
the potable water storage take. Moulden stated that the A17;id samples sre

analyzed for Radium.226, Throlum-230 snd fgC3 c stent by Tracerlso, s
Division of Labcret:ry for Electronics, Ws.thm. Massachusetts, and t;ut
prior to August ;, .922, drinking water samptes tere also acalyzed by
Radiation Detection C:mpny, Palo Alto, California. A eczpilatica of -he
liquid sample analyses results for the period March 1, thru Cct ber ,1%2,
follows:

Liquid Analyses

'fo . of
Location Samples Re-226 x .0-e ue/mi Th.230 x 10-e ue, rz

M Lov Mean Kirh Law Mean

Drinking Vater 12 4.00 211 L .55 0.kk nil 0.04
Test Well No. i 3 0.15 J .3 . 10 +

Test Well No. 2 o 0.17 nil 0.03 +

-d.
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* - Liquii Analyses table (Cont.)
.

No. :t

Location Samples Ra-226 x 10-a uctml Th 230 x 10-e ue, ml

g M Mean g M Mesn
*

Test Well No. 3 6 0.22 nil C .10

Creek below dan 3 0 70 0.15 0 33 *

Seepage Liquor 1 0.26 *

*The maximum of all samples was 0.0072 x 10-e ue/ml and 94 of the samples
serereportedas<0.0V$uc/ml.

The ==ri== quantity of 303 noted in the 11guid sample was 4.4 micrograms
per milliliter (1.2 x 10 uc/ml natural uranium) which was noted in the
seepage liquor. It should be noted that all uranium analyses on the
liquid samples were reported as microgram /mi.1111ter U 03 Moulden stated3
that this method of reporting .ould be changed and that in the future,
uranium content in the liquid samples wou d be mported in microcuries of
U natural /millilitn.

E. Independent Measurements by AEC
Three liquid samples were collected during the course of the inspection;
theee samples were analyzed by the Analysis Branch, Health and Safety
Division, ID. The results of the analyses follow:

Location Ra-226 x lo-a ue/ml Th-230 x 10'8 ue/rti

Drinking water - from 0 72 0.27
office dringing fcuatain

Seepage liquid 0.64 0.kir

Tailings liquor - taker. 53.6 17 ).00
frem pond

17 Externst Radiation Surveys

Maulden stated that external radiation surveys were ceniucted on Febraary 7,
April 23, and August 14, 1962; that the survey made in Febmar was utilize 1 to/
to collect background information. A review of the survey reccrds showed that
during each survey apprcximately 133 readings were taken in 23 areas 1:. the mill
prope= end surrounding buildings. The maxi =um external radiatics realir4 rec;nied
was 1.$ ar/hr at contact with a full yellow cake carrel. Apprcrimately i$ cf all
readings .ere less than or equal to 0 5 mr/hr. Moulden stated that a Unico
Model A06 C 01eger counter, range 0 - 20 mr/hr was utilized in the external
radiation suzvey. According to Moulden, the instrument is caliorated by =eans af
an attached calibration source. The writer used a Friesete Hoepfner, Madel
FH 40.T, Gieger counter to ebtain tbs following external radiation resii.gs:

A. The maximum neling of 2 mr/hr beta plus gamma was noted at c:ntact with
a full yellow cake storsge barrel.

3. The reading at contact ,ith the inside of the shifter's affice was 1 5
mr/hr bata plus gamma.

C. Allotherreadingsserelessthan05mr/hr.

13 Personnel Mcnitcri:a

Moulden stated that a film cadge program was initiated in the mill on June k,
1 62; that film badges are furnished and processed by Trseerlab, " Twin Film",7

Richnond, Califcnia on a bi-weekly basis; and tnet lo employees a m badged.
Mmalden sta'.ed that at least ane man in each Joo classificatica is badged and that
the reading frcm the badged 1.tiividual in each joo classification is utilized as

the readias for 211 men '.1 that job classification. The film badge records were
maints19ed on 'be processor's reports and an correctly cc:::pleted Ferms AEC 5;
Moulden stated th.'.t Forms AEC 4 had been completed on all mi;.1 personneA who had
received occupational exposure prior to their employment with Petrotomics. A
review of the film badge recuras snawed the following:

.y.
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'A. The martuara cum 11stive exposure for the period 6/k/62 to 9/24/G2, was-
'

,

412 mr gamma plus zero beta and 350 mr gemaa plus 93 mr beta.*

B. The maximan bi-voehly exposure prior to September 10, 1962, was 155 mr
geassa plus less than 30 nr beta.

C. All badge exposures for the period September 10 through September 24, 1962,
were fmn 100 to 400 nr gamma.

D. Approxiantely 80% of all badges for the periods prior to September 10, 1962,
were less than 10 nr gamma plus less than 30 mr beta (the film processor's
minianas detection limits).

m ulden stated that the high film badge readings for tPs period September 10,
through September 24, 1962, von attributed to the location of the film badge

, storage mek. According to hildan, this rack had been placed in the shifter's
office in such a location that it was separated fra the full yenow cake barrul'

storage area only by a van. The external radiation readings inside W the
shifter's office at the approsisate location of the film badge storage rack are
contained in paragraph 17 3. It was observed that at the time of the inspection,

the film badge storage rack had been moved to the opposite van of the shifter's
office, and that external radiation readings in this area were essentially back-
ground.

19 Postina and Imbolina

It was observed that all entrances to the mill compound vem posted with signs
6" x 10", magenta on yellow background, bearing the radiation caution symbol and
the wording "CAFf!0E - RADIATION AREA" and with signs 16" x 24", angenta on
yenow background, bearing the radiation caution symbol and the wording "ANY AREA

4' QR CONMINER VITRIN TEIS MIII MAY COETAIN RADIQACTIVE MATERIAIS". It was observed
that the entrances to the yenow cake pnekaging roam and the yenow cake dryer
enclosure were posted with signs 6" x 10", angenta on yenow background, bearing
the radiation caution symbol and the wording "CArfION - RADI0 ACTIVE MATERIAL".
The perimeter of the tailings pond was posted at apptwaimately 50' intervals with ,

signe 6" x 10", angenta on yenow background, bearing the radiation caution
symbol and the wording "CAFFICE - RADIATICE AREA".

It should be noted that the tailings pond area and the aiu compound are two
separate and distinct areas; that a uranium om processing mill which processes
500 tons per day of 0.25% ore at a recovery rate of 955, vin deposit approximately
100 pounds of natural uranium in the tailings ama per day; and, that the tailings,

pond area was not posted in accordance with 10 CFK 20.203(e)(2). Mr. Grant'

stated that signs bearing the wording spoeified in 10 CFR 20.205(e)(2) would be
posted immediately.

The licensee has detemined that the average concentrations of airborne natural
uranium in the yenow cake drying enclosure and packaging enclosure exceed the
concentration listed in 10 CFR 20, Tnble I, Appendix B (see paragraph 12.C) .
However, the packaging enclosure and drying enclosure were not posted with signs
as specified in 20.905(d)(2). Grant stated that signs bearing the wording
specified in 30 M 20.205(d)(2) would be posted on these areas as soon as such
could be presured. ,

20. Instnetion of Emnloyees

It was observed that Foss ABC-3 was posted on the bu.lletin board located near the
mill office entrance and on a bulletin board which was located at the entrance to;

the mill employee's change room. Moulden stated that be informs each man of
proper radiation safety procedures at the tias he is employed and that, in addition
to verbally discussing radiation safety, each aan is given a booklet entitled
" Safety Progrum - Petrotimies capany - 8hriley Basin Operation". It should be
noted that a copy of this booklet was submitted to ABC at the time the li e nece's
application for license vos filed. It was observed that operating procedures are
pcoted in various areas of the mill; that the procedures esntain s,secific
instructions as to proper working procestires for that section of the mill, and,
that these procedums state that persons not following proper radiation safety
procedurg aba n be .arminated.

,

,

-10-
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21. Discussion with Manessment
,

The disempansies noted during the course of the inspection were discussed with |

Grant, Coates and Moulden at the temination of the inspection. Their ccoments
regarding those discrepancies appear where applicable in the body of this mport.

a

e

/*

w.

11
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! " No. I SHIFT CREW
~

l S No 2 SHIFT CREW
- 6 Week Front,- 80ck Rotation-

6 No 3 SHIF7 CREW
- 24 Week Complete Cycle -3

'

.$ -'' No 4 SHIFT CREW
<

1 i DAY SHIFT HOURS NIGHT SHIFT HOURS' 7'0 0 A. K to 7:00 R M. 7'00 P.K to 7:00 A.K
} Wed. Hours 7 00 A.M. to l'00 PK 7 00 R M. to 100 A.M.

l'00 P.M. to 7'00 RR l'OO A.M to 7'00 A M. . .u
'
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PETROTOGEICS COMPANY .

;
' JOB EXPOSURE EVALUATION

Survey Period . lad Qtr. July-Aug. '62

in 'II.lilN(, ._ Mill anildini_ PROCESS AREA . . _ flaal Product..Facheine _ _ _ _ _ _ _ _ . . _ _ . . _ .

t PEl< AT(it: Packasins _. . ._. L _ _ mer/ shift __. __.. 1 shift / day. __ _.. 1 __ _._ _ _ men / day

ConcentrationI Time Oper. Time s,,,pw uc/mi x WN TXCOperation
" ## " v. ,'or Operating Area

| Oper. Shift Shif t iTh liiah Low Avg. (C)
-

s t :

F),
360 13.54 .09 8.00 2880.00 .

Packaging Room F.:~

160 25.46 .19 6.84 410.40 &.;.

''= 0Drying Room
.

ISO 1.25 .03 .61 91.50 m
Precip Area c..

120 1.02 Mil .37 44.40 .

Q Reagent Mix * ,

% 20 2.01 .06 .49 9.80 g
shift Office

i |
, .

.

i 10 3.85 .01 .29 2.90.

Change Room
A
%.'

e ;

M

D2(T) ?20 ._ 2 (T X C ) .. . M___..* _._ /
-

uc/ml x 10-11 in

?.tTag .: 4.78 . W= | |

.2(T) - | | MPC
.84

I I g 1;

o -

ne n . T-*
,

48 s *a ip
" . .

*No samples collected in Rassent Mixing area; ,_

(2,
.

assume average concentration to be same as MFC = 5.7x10'II uc/a1 y\ ''

ot' mar open areas of mill floor nearby (4s hr/wk)
'O'
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Yellow cake drying en 10sure . Note the dust collecticn I

'
equipment in the foreground and the Skinner Reaster in
the background
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! Ye110v cake barrelir4 enciesure .
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a. Yellcw cake barrelir.g mechanism. N;te that the

process is closed. Tha mechanism automatically
anuts ;ff .ner,tne barrel is full,

c. Yeliev cake barrel sampling suger. Note the
plexiglass enciesure.

c. Negative pressure line which is attached to
plexiglass encicsure during barrel sa=;11ng.
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