Utah Construction & Mising Co.
550 Callfornia Strest

San FPrancisco 4, California
July M snd 15, 1964

Reinspaction - License No, BUA-671
Balcial « License No, SUA-T29

20,  ed 40

License No. BUA-672, Docket No, 40-2259

License No, SUA-729, Docket No. 40-7000

A relnspection of the subject licenses's activities at the Lucky Mc uranium mill in the Gas
Mills region of Wyoming a2 well a8 an Initial inspection of the licensee's pllot plant solution
mining activities & short distance from the mill were conducted on July 14 ( d 15, 1964, The
licenses ‘s milling activities had been shut down since July 1, 1964, and had just started uj
prior to the inspection visit. The licensee's crusher circult wes the only portion of the mill
in cperation. The Assistant Mine Manager, Mr. M. 1. Ritchie, stated that there hed been no
major changes o the plaat since the last lnspection. The licensee's pllot plant solution
mining sctivities (licensed under SUA-729) was tn full operation snd spproximaisly 2, 000

pounds of ursnium concentrates were belng cycled into the Lucky Me mill circuit per moath,

The ltems of noncompllance noted duriag the course Jf the inspection of the licensee's activities

under License Nos, SUA-729 and SUA-672 are ocutlined below:

License No, SUA-729

10 CFR 20.200(N(2) in that, the licensee failed to label each container (n which natural

uranium is trensported, stored, or used in guantities grester than
ten times that specified in Appendix C and in concentrations greater
than that specified in Appendix B, Table 1, Column 2 of 10 CFR 20

(See par. 27)

in that, the licensee started the solution mining uranium upgrading
activities at their pilot plant in the Gas Hills region on May 22, 1963,

whereas, the license authorizing such activities was not granted

until October 4, 1963, (See par. 15)
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ﬁ No, SUA-672
' )

Ceadition No, 14

T 1 s

In that, the licensee falled to label each contalner in which
natursl ursnlum is transported, stored, or used ln quantities
grester thas ten times that specified in Appendix C sad In
concentrations greater then that specified in Appendix B, Table
L Columm 2 of 10 CFR 20, (See par, 26)

in that, the licenses falled to sample the three monitoring wells for
g, radium-226 and thorium -230 at intervals not to exceed
three months . Additionally, the licensee falled to analyze the

water from the three monitoring wells for uranium. (See par. 24)

PA N. Paul Alley csagu
Inicials  nspector
nitiale Reviewer Date
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Inspection History
9. The following luspections heve bosn completed, to date, of the licanses's basic mill license
(Lucky Mc ursnlum mill located in the Gas Hills region):

License No. R-228

Initial lnspection August 21, 1958

Firet follow -up lnspection January 13-4, 1900

Second follow -up inspection December 13-15, 1900

Third follow-up inspection Decamber 19, 20, 71, 196] and January 19, 1962

General rmation

+ 100 An ammounced, initial inspection of the licensee's activitios suthorized by License No, SUA-729
A and en unannounced inspection of the licenses's sctivities suthorized by License No. SUA-672
4 was conducted on July '4 uad 1S, 1964. The individusls contactad st the time of the inspection
¢ luded:

M. E, Pratt, Manager of the Lucky Mc uranium mill

M. 1. Ritchis, Assistant Manager and Mill Superintendent

D. F. Anderson, Chief Metallurgist

Richa' + Heddenham, Radistion Sefety Officer
Mr. Robert Sundin, Mmmmum.mm summer grudent

vith the U, S, Public Health Service, sccompanied the inspector during portions of the inspection.

wor

. Usless otherwis: noted, mmw-mmmmw the
um.m-rummum-m
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Orgenication and Adminatration
13. According to Ritchie, mill employment reflects the mills stretch-out program with respect to

thelr reduced uraplum production quots. The mill employs & total of thirty individuals -
twenty for mill operstion and ten administrative. The licenses's solution mising activities
authorized by License No. SUA-729 employs one foreman snd one truck driver for each of

v
o
L
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thres shifts per dev. The liceasee's sdminietrative structure remains unchanged from that
reported to the Division of Licensing & Regulation under Information Item No, | of the licensee's
May 7, 1962 application. In summary, Haddenham continues as Radistion Safety Officer for the
licensee and reports directly to D, F. Anderson, Chief Metallurgist, Haddenhsw's respon-
sibllity includes taking of all air sad Uquid samples in the mill, Heddenhaw flusrometrically
assays all air sod liquid semples (for ursalum) in the mill laborstory, The licenses's uranium
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procedure s the same ae C, 517" (IDO HAS) and the reported seusitivity of the procedure s
1.2 x 10" Y ue/mi for o sample volume of 200 liters, All radium-226 snd thoriur -230

assays are done by the lonics, Corp., Cambridge, Massachusetts,

Facllities end Process (SUA-67
1. Ritchie stated that the sverage mill production is spproximately 2, 000 pounds of ursnium can-
centrates per day. The mill process remains unchanged from that noted during the previous
inspection. In summary, the ore passes through the grizzly to » crusher. Water (s added o
. the crushed fraction after which concentrated sulfuric scid is sdded, The slurry is digested
while passing in cascade through four tanks where the uranium is dissolved. The liquid
passes from the dissolving circult to the thickeser, after which tiw supernatant solution is
passed over sctivated charcoal, The preguant liguor i cycled through three large counter -
current lon exchange columny whereiu the liquor pesves in one direction and the resin passes
in the opposlte direction. The barrea liquor passes sither to the talls or 18 reused in the
thickener cycle. The resin ls eluted with acidic ammonium nitrate sod the ursalum flually
precipitated as the ammonium diuranate. With the « sception of & newly installed closed-clreult
TV system '~ the crushing aod sampling plant, the licensee's facllities remain unchanged
from that noted during the previous inspection. Ritchie stated that the TV system serves a

-'ugf

- *
two-fold purpose, one - the number of techniclans required tn the crusher circult have been

reduced, and two - the operators spend less time al tosnafer points where dusting could occour,

Facilities and Process (SUA-729)

14. The licensee had started & pilot plant solution mining sctivity about seven miles from the Lucky

5

Mc mill in the Cas Hills reglon of Wyoming. The licensee's activities authorized by this

) T,
e

4 license are patterned afrer the Utah Construction & Mining Co.'s solution miaing process in
the Shirley Basin area (suthorized under License No. SUA-442). The licensee produces on the
average 100 pounds of uranium concentrates per day. Ritchie stated that the overall process

differs somewhat frow the Shirley Basin solution mining process in that dilute sulfuric acid is

&

tnjected into one well until & certaln quantity has been njected lato the formation. The acid is \
permitted to digset in the formation and thes the seludion s pumped from the single well lato

pre

the process bullding., Each well s pumped spproximarely two days, Seventeen production
wells heve been drilled to date, The product from the well undergoes very little treatment



after being pumped from the well and the pregnant solution 18 hauled to the Lucky Mc mill

for processing. According to Ritchie, the liguld tramsported to tie Lucky Mc mill containg
epproximately 0, 2% contained uranium by weight, The lcenses heuls approximstetly 10, 0%
grllons of the solutioe every two deye to the mill, The Lcenses's facilities consist of pumps,
process tanks for agitation, process tsnks for neutralizstion, and storsge tanks for the
slightly enriched uranium solution, The licensee was using & dish-shaped ares: & short

distance from the process hullding, to contain the barres raffinate, No lguid effluents are

discharged from the perimeter of the liceanses's property.

Unauthorized Uranlum Processing (SUA-729)

15, The licensee started pliot plant activities at the solution mining site (spproximately seven
miles from the Lucky Me mill) on Mey 22, 1968, Ritchie stated that approximately 362 pounds
of uranlmn were produced in the remaining deye in Mey, and thet thereafter, 2, 000 pounds of
ursnlum concentrates per moath were produced from the pilot plaat sctivities. License No.
SUA-729 suthoriz'ag the use snd proceseing of uranium ore was not granted until October 4,
1963, The licenses did not possess & license for processiag ore by solutice mining lu the
Gas Hills region during the period May 22, 1963 through October 3, 1963, as required by 10
CFR 40.3 of the rogulacions

Surveys for Alrborne Ursnlum - Restricted Areas (SUA-672)

16. The licenses takes both general alr and breathing zone samples to determine empioyee exposure
to sirborne ursnium. The licenses posecssed two Hudson, Mode! 606, rotary-type compressor
alr samplers with o maximum alr capacity of 40 liters per minute. The general alr samples
taken by the licensee are taken spproximately 5 feet from the floor for approximately 30 to 4%
minutes. The breathing zone samples are taken at the same rate, but the samples are collected

& few Inches from the operstor's nose. Haddenham takes approximatsly 25 to 30 samples per

q
month in s genersl areas. These areas ars:

Leaching

lon Exchange

Concentrate Drytng and Precipitation
Concentrate Packaging and Concentrate Storage

According to Haddemham, the only bresthing some samples takeo are in areas where the sir-

borne ursalum concemtyution e sbove the maximum permissible levels. There are omly two
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arcas in the plan: where airborne ursnium consistently exists lu concentrations above MPC
These areas are the conventrate barreling enclosure and crushing. The licensee takes only
breathing zone samples (o the concentrate barreling ares and both breathing zone and generel
alr samples in the crushing sres. Haddenham computes from the general alr and breathing
zone samples the average uranium concentration for the period involved, Haddenbham makes
the restricted area survey on & monthly basis and submits the findings to plant managernent

A review of the average concentrations for the ten areas noted above for the last twelve months

are outlined below:

Average Alrborne Radioactivity Concentrations
uc/ml x 10°11

5/18 - 4/20 - 8/2% - /34 - 1/27 ~ 1/1 - 12/2/68
6/14/66 8/17/64 4/19/64 8/22/64 2/28/64 1/6/64
Sample Preparation 0,74 L 08 1.08 1.06
2.28 .04 .81 3.14
1.73 .83 A8 1.13
0.96 .66 66 2.21
0.91 91 .60 0.65
0.58 .73 | 1.25
0
1
7
1

1.11 9 77 T4
2,06 .82 .3 .85
6.63 72 .26 .82
1.16 .30 .54 .21
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11/4 ~ 18/7 - 9/9 - 8/12 - 78 - 6/17 -
12/1/63 11/3/63 10/6/63 9/8/63 8/11/63 7/14/68
1.42 1.42 A8 A8 A8 1.37
.54 .28 ¥7 .52 .65
7 .58 .53 .85 .65
.34 .87 &7 .82 .82
.29 48 48 48 (48
.40 .58 .38 .55 .55
.50 54 .68 78 .70
24 .33 78 87 83
81 .28 .93 .16 .58
74 .64 ). 83 a2 i)
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The above tabulated data shows that, for the most part, the aversge sirborne radice-tive con-

EaY L AR S0l F
centretion for the various arces was within the permussible MPC. The licensee averages the

1D COMCENTRAY QWS oF

REXCQEE uranlum over & 28-day period and computes weighted exposures for all mill personne|

on & monthly basis (see paragraph 18 below), The licensee's records for each month subsequent

mu-Mmmnnmnmmdmmmumdmhemmmduhth

to this lmspection report. The licensee's werk papers abowing sampling data and computsticos

wers spot checked agalast the monthly summary report submitted to mansgement. There were

no discrepancies noted with respect to the licensee's dats.

e
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17. The licensoe had made extensive time studies for persomne) working in aress where the con-
centration of uranlum was above MPC, According to Haddenham, the shift foreman submits
& dally breskdown of aach employee's activities to the persounel department and a complete
time study is made by IBM machine for the eatire pay period, Haddenham stated that me »< <
ERBowdd FAMIICED 2l WWERIGED Ve &
Lndinidmaldatbaplvenemorks tongacahen ¢ 20-day period: however, the hours an individusl
worke in the 28-day period may vary from 140 to «bout 200 hours, Haddenhsm computes for
each tndividual their own personal MPC based on the total number of hours per area they put
in per each 28-day period. I persomnc’ work for longer than 160 hours, the individusl's MPC
is reduced correspondingly, and if the individual works less than 160 hours, the MPC is in-
creased correspondingly. The last time study for the crusher operstor was made on March 10,
1964. The time study showed that during an 8-hour day the operator works at the cohtrol coneole
398 minutes, st the secondary crusher 67 minutes, and st the primary crusher 15 minutes. Oun
March 16, & time study was made for the sample bucker and final package operator. [uring as
B-hour day, the operator stores barrels for 413 minutes, Is in the peckage enclosure 6] minutes,

and is splitting & ssmpie 6 misutes. The licensee uses 2.5 x 1071 uc/ml as the M for

m-mmwmmmmmo.mm’“uc/m-mw’cw:u-n-nmmm

products. These MPCs are reduced or incressed e accordsnce with Condition No. 12 of SUA-
671 when emp'oyee work schedule requires more or less than 160 hours work in 28 consecutive
daye .

. The licensse uses the time study together with the [EM employee work record and the average
wacantration found during a specific period to compute employee exposure. Bach employes's
tajosure s computed separately (on the basis of the IBM time study). A rvview of the licensee's
records, dating from the last laspection, showed no instance wherein licensee personnel
recelved exposures to airborne uranium in excess of MPC, The licensee's records sub-

stantiating the foregoing statement are being retained in CQIV as backup to this report

. During January 2 snd 3, 1962, the licensee performed & clesn-up operstion in the Proctor -Schwartz
Dryer. In memorsndum from Haddenbam to Ritchie deied jsnuary 5, 1962, Haddenham stated
(1) that each man was instructed relative tv minimizing exposure to the radioactive dust; (2)
€ach man wes required to wear a respirator whes entering the ares inside the dryer; (3) air
samples - breathing sone sad general air samples were taken during the clean-up operation;

e
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and (4) & time sowy wae made of the operstion to determine actusl employee exposure, Exam-«
lantion of rhe licensee's work papers showed that the licensee rotated fou:toen individuals during
the clean-up operation. Records showed that the sverage concentration in the dryer during the
clean-up operation was approximcely 300 x 1071 uc/m); that two men worked s total of 6
minutes each In she dryer; and, that the remainiag twelve men worked a total of 57 minutes
each ip the dryer. Welghted exposure calculations for each Jf the individuals lnvolved in the
clean-up operation together with the exposures received during normal operational duties,
showed that no individual received exposures o excess of the permissible limits, Time-weighted
exposures for the two individuals working the longest time in the dryer for the period January |,
through Jenuary 28, 1962, showed that the maximum exposure received by the two incividuals
was 3.8 x 10" ue/ml,

20, As noted previously in the report, the licensee's final packaging section of the plant was not
tn operation. The crushing circuit, bowever, was iu operation. During the inspection, the
m-dmlw.mth-o.mn!urmh:hcn-htmahtbkuuy
d'!hmlm The ARC samples were submitted to the Analysis Brauch, H&S Division,
_ ID, for snalysis. Ater completion of the analysis, sn addendum report will be prepared and
'WDCQHQ-GI'&U'!&M‘“WM.

" " Burveys for Alrborne Ursnium o the Unrestricted Ares
21, Alrborne uranium concentratios measurements are made at thirty-six locations on the peri-

meter of the mill on & s@ni-annual basis. The licensee samples approximately six to eight ‘
different locations at & random frequency so that all thirty-six locstions in the unrestricted
ares are samplea every six months. The licensee uses & Gelinan "Hurricane” sampler,
Model 602, Hi-Voiume instrument. The maximum air capacity of the lnstrument is 150 cfm.
The \icensee recorde wind direction and rpeed for all sampies teken (o the unrestricted areas,
and sccordine to Haddenham, air samples are taken down wind whenever possible. Records of
: all unrestricted alr sampling done by the licensee since the previous inspecticn were provided
;, the inspector at the time of the inspection. These records are betng retained as backup tfor -
mation to the report, No sample taken by the licensee (n the unrestricted ares showed levele
in excess of the limits set forth in 10 CFR 20, Thw maximum conceptration of uranium noted

g was 8.0 x 10713 ye/ml.
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22,

At the time of the luspection, & duplicate alr sanple was obta'ned in the unrestricted ares porth.
cant of the mill. The alr sample was submitted to ID HES for ursmiue snalysis, Upos comp-
pletion of the snslysis toe data will bo subknitted to COHO sad DSALR with the other independent

sampling data obtained during the ilnspection,

!’ ilm Badge Program

28,

Between # and 12 Individusls ere 1 utinely supplied film bedges by the Radiation Detection
Company. Badges are worn for » full quarter and then processed. A review of the records
generated gince the previous inspection showed that, on occasion, some of the licensee per -
sonnel doses have approached 25% of the applicable limits. The licensee uad compieted &
Form AEC-5 for esch individual wearing a film badge. There wers wo exposures noted wherein

licensee persounel recelved doses (n excess of the applicable Umits,

Liquid Sampling Program

4. The licensee pormally does not discharge process liguids to the unrestricted ares. The

ingpsctor, Haddeuham, and Anderson toured the effivent pond ares. It was noted thet all dykes

appecred to b secure, The licensee's Lucky Me effivent tallingy system .» extensive, con-

sisting of four reservolre unrmchvmmﬁ-:'m‘pht. The barren rafftaste solution

is diacharged to the No. | reservolr, decants to the secand, snd 8o om to the No. 4 ressrvolr,
Condition No. 14 of the license states, "As 3 minimum, the thoee monitoring wells described
in Item 6 of the licensee's application dated May 7, 1962, shall be sampled for natural ursaium,
radium -226 and thorium <230 at .atervals not to exceed three months . The three manitor wells
described in Condition No. |4 of the license are located just below the No, 4 tallings dam. A
review of the licensee's quarterly sampling records showed that the licensee had sampled

the three monitor wells in July and October 1962; in February, April, sad October 1963; snd,
in January and June, 1964. The licensee submitted these samples to lonics, Inc., Cambridge,
Massacousetts, »r radium-226 end thorium-230 ssssy . All liquid samples taken from the
monitor wells showed concentrations of radium-226 and thorium-230 within the applicable
limits., A review of the sempling . wquency for the monitoring wells showed that the licensee
fatled to sample the three moniror wells on & 3-month beels between April sad October 1963,

and between January and June 1964, Further, the licensee did not perform uranium ssssys on

the three monitoring wells,
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25. An unusual amount of rain fell in June 1963, The Lucky Mc mill mensgement r.pomé‘:u:"
telegram dated June 17, 1963, that the Locky Mc mill selution wystem overflowed oo June 16,
1963, The essentixl facts relating to the breaching of the No, 4 dam are outlined in the
licenses's letter to the Divislon of Licensing & Regulation dated July 25, 1963, Shortly after
the rain stopped, the No. 4 dam was increased in helght by the licenses to prevent future

'y breaches under similar circumstances. In comnection with the flooding, the licensee estimated

that 23 million gallons of plant effluent was released. The licensee sampled for uranium and

sitrate subsequent to the flooding st various locations in the unrestricted areas adjacent to

the mill, The results of the sampling are outlined below:

Daie Uranium Nitreta
1963 Location ue/ml x 10°5  GOrams/lter
(Yl Stock pund above pipeline work 0,006 0.014
6/17 Pipeline road crossings 0.761 0.932
6/17 North of Gas Hills road croesiug 2.783 0.9
617 Roberts Ranch north of Muskrat Ridge 0.395 0.571
6/17 Fraser Reservolr discharge 0.14 0.091
6/17 Flow tato Muskra: Creek 0.003 0 008
6/18 Plpelice road crossing 0.017 0.u.9
6/18 North of Gas Hills road crossing 0.075 0.022
6/18 Willow Creek st Gas Hills road crossing 0.085 wil
6/18 Fraser Reservoir discharge 0.028 0.182
6/18 Muskrat Creek below Fraser Reservolr overflow 0.113 0.084
&/19 Fraser Reservoir discharge 0.023 0.141
6/19 Folson Creek st Monets 0.060 nil
&/19 Boyecn Reservolr 0.003 nil
6/ Fraser Reservolr 0.087 0.141
6/24 Fraser Raservolr 0.034 0.182
6/27 Fraser Reservoir 0.081 0.174
/28 Freser Raservoir 0.037 0.188
7/1 Fraser Roservolr - 0.189

The above tabulated data shows the uranium concentration did not exceed the MPC for urmium

ia the unrestricted ares. The date also showe the cifect of the continved rain in diliting the
uranizm concentration in the vnrestricted area. The review of the licensee's sampling data

for the three monitor wells, which are located in the vicinity of dam overflow mmediately below
the No. 4 tallings dam, showed that the licenses sampled the wells for radium-226 cad thortum -

230 on three occasions subseqrent to the talls overflow. Samples were collected in October 1963,

: and tn Jenuary and Juae (964, The daca showed no .astence where the radium-226 or thorium-230

eaceeded 10 CFR 20 Appendix B limits for the unrestricted area.
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Posting (SUA -672)

26, Condition No. 10 of the licenses's mili liceuss (Lucky Me mill) statos, “The licensee is hereby
exempt from the raquirements of Section 20, 208(e)(2) and 20, 208{(2), 10 CFR 20, for srees
and coutainers withia the mill providing sll entrances to the mill are conspicuously posted in
sccordance with Section 20.203(e)(2) wnd with the words 'ANY AREA OR CONTAINER WITHIN
THIS MILL MAY CONTAIN RADIOACTIVE MATERIAL'." The licensee had elected to post the
various entrences to the ~rusher and process bulldings rather than the verious gete entrances
tnto the general plsnt ares. It was noted thet the lirensee had posted all garage-type entrance
doors into the bullding: In sccordence with Condition No. 10. Further, it was observed that all
personnel entrance doors had been posted ln sccordance with 20, 208(e)(2) and esch ares in
sccordance with 20, 208(d)}{2). The licenses, however, had not posted the p..somnel sutrance
doors with signs stating "ANY AREA OR CONTAINER WITHIN THIS MILL MAY CONTAIN
RADIDACTIVE MATERIAL". The personnel entrance doors in the crushe: and mill process
bulldings, in many cases, were located so that persomme! could not obeerve the “"ANY AREA OR
CONTAINER «+« " uign that bad been posted on the garage-type doorways. Since the Licenses
was pot complying with the provisions of Condition No. '0, sach contalser within the plant must
be labeled in sccordence with 20, 208(0(2). The licenses had not labeled each container in the
crusher bullding snd mill process oulldiag, containing in excess of 10 times Appendix C
Qquantities of naturai urenium, in accordance with 20, 208(0(2).

b Posting SUA-729)

a7, The licensee had postad the pllot plant solution mining bulldiag with & sign stating "ANY AREA

OR TANK WITHIN THIS MILL MAY CONTAIN RADIOACTIVE MATERIAL". Further, the
licensee had posted & large uranium Storage tank with & "Caution - Radioactive Material” sign
with magents symbol on yellow background. According to Ritchie, the pliot plant solution
mmngmmunwtmhmmotplmmmmcauuuduwmdwtamw:c
guantities of natural urer jum . mw:-mumuuunmmvmzo.m
(IX(2) of the vegulations. Ritchie stated that the concentration of the solution pumped .rom the
solution mining well \pproximates 0.2% by weight ursnium. Thie would be approximasely ¢
Mo‘mmeMMorMManorwmkyo.cxlO“ur./cc
of solution. The licsuses's storage tanks (three - only obw of which was correctly labeled) snd
process vmhﬂhmdlmp—-ﬁoxmnumofoohm:n'uhuunmmm-
tration of 6.6 x 1074 uc/cc, thereby requiring laboling in accordance with 20.20841(2).

il
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Direct Radistion Surveys

28, The licensee makes & qu rtacly, direct radistion survey st 52 locations in the ursnium mill.

A review of the licensee's dats showed no high or unusual redis jon Jevels.

Security
29, Both the (oevsee's Lucky Mc mill and tos pllot plant procass aress are completely fenced

end personnel are in contlnuous sttendance at both sites. The fence also bears signs denoting

"Caution - Radiosctive Materials " and "No Trespassing”.

Instruction to Employees

30. The licensee had posted cu the employee bulletin board coples of the license, regulaticas,

Form AEC-3 snd tralning bulletine,

Liascussion with Mgnmt

31. At the conclusior of the inspection, a discussion was held with Messrs. Pratt and Ritchie and
the discrepencies noted with respect to posting, Nl sampling of the momitor wells and
processing of ursnium ore prior to lssuance of the license were discussed. Prac stated that

sultable corrective sction would be taken to achieve compliance, both with respect to the

licenses's activities at the Lucky Mc mill (SUA-672) and the pativities at the pllot plant (SUA-
729),




