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UK ANIUM REDUCTION COMPAMY
PO BOX 450 f W
» } il b
MOAB, UTAM o TV - iy i
Avgust 12, 1960 k“ﬁ iy y: j’ A

Mr. He L. Price
DMviston of Licensing and Regulation
Onited States Atomic Energy Comnlgsion

Washington 25, B. C,

Dear Mr. Price:

In the letter to you from this company of August 10, 1959, we out-

lined the radiastion comtrol program to be followed by Uranium Reduction

Company, On the basis of our experience with this program, we are submit-

{sed program which we feel to be more than adegquate for

The new program,

ting & new, rev

nonltoring and control of radiation at the Moab will.

which follows, will become effective on October 1, 1960,

i A, Extercal Radiation.

% 1) All employees of the Uranium Reduction Company have been f1ilm

% Film hadges were tqrnilhad
The

badged fo period of one calendar quarter,

by Teacerlan, Inc., and were rheir Type "A" Twin Window badges.

iritiel progres began o0 July 20, 1959, and rerminated October 16, 1959,

The luapection Division of the USAEC aleo film badged all employess of

Uranium Reduction Company for a four month survey during the seme perioad,

The results of the USAEC surve were in excellent sgreemant with the
y
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vepiite of the URECD survey.
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2% Since the Film badging of all soployees showed a

v
' ¢ Taus than 50 wmirew for 40 hours, or & rotal of 650 nvem fox the 13

the program has peen discontinued as we outlined Lir the progiaw

WerTks ,

submittsd o you on August 10, 195, A mean lavel of sxpoiure

o

job clasaificacion was @psi e,

A 9612200348 50 -
By, PDR  ADDCK oa%g%;,
“ PDR



Qn mm-m ualnu a process change uwuﬂu ar ‘the duties of the muco

wlar job are significently changed. Incases where new job classificetions

Crested or gignificant chenges are made in en existing job class-
aficetion, the individuals on these jobs will be f1Im badged for a
svictable period and a new mesn level of exposure ¢stablished.

3) The Pervonnel Department will be responsible for cthe film badge
PrOgY am .

4) Each supervisor will be responsible for the issusnce, collection,
and storage of the film badges for the employees in his particular
department ,

“) Film badges will be provided by Tracerlab, Inc. or some other
acceptable film tad a2 supply company. :

6) The Personril Department will keep current records of all
personnel whose average exposure leve! Ls between 150 and 250 mrem per
40 hours, These records will be kapt on AEC Torm 20-2. Records of all
employees will be preserved aniil December 31, 1965, or until a dete five
years after termination of employment, whichever is later. The Personnel
Department will make &n apnual written repprt to each individual who falls
within the range mentioned above, The method of reporting used will be as
described in Section 20.404, of the proposed revision to Title 10,Part 20.

!} All perscnnel whose average film badge exposure shows in excess
of 250 wmrem per 40 hours will be vontinuously monitored. Personrel whose
exposure ig in excess of 250 mrem and below 300 mrem per 40 hours will
vot be removed from their jobs until their maximum accumulated occupationsl
dose hes been reached. Annusl veports will be mede to these individuals
#3 dedcribed ebove i{n Section 6. If any employee has an exposure in excess
o G000 myem per 40 hours, the smployee will be transierred to another job,
such ob fransfers will continue to lusure that no employee receives in

amess of thé maxinum allowatle exposurae .
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8} The Hcsallurgicul Depactment will wake an extevsive extérnal

i

: -

‘Fecimiion survey during esch calendar cuarter. Thest asyrveys will be aF
<

wade by neans of a Model L11B Scintillacer, ABC No. Shx LLA or a sim!lisr B2
i

o

5

castrument of equal seusitiviry. The resuits of the scincillater survey !

Wwill be compared with Lhe mesn levels of exposure for saeh job claseifl-

Y A i,

cation, és esgablished by the film badge survey, All individuals whose

Sy

levels, as determined by scintiliastor survey indicate significantly higher

exposure than those determined by the film badges will be further investigated,

SR P

B. Alrborne Radistion.

1) Breathing zone surveys (Restrict - Areas). A bresthing sone eir
sample survey will be made for those job clas-:fications listed in Table I,
All samples will be taken in triplicate. The sampling technique will follow

the Multi, le Sample Time Weighted Average Exposure method, Sample time in

each location will be proportional to the percentage of an operating shift

the individual actuslly spends in the location as set forth in his job

description. All breathing zone samples will be taken with a Millipore Type

I o P e S B e o

AA filter discs or some similar paper having a pore size of approximately

v -

.B0 microns.

&g wpl

2) In eny sres in which the air concentrstions, as determined by the

ST

Multiple Ssmple Time Weighted Average Technique is found to be sbove the
maximum allowable concentration, corrective action will be taken. Additional
#amples will be taken sfter each corrective step or series of stepe are
completed in order to evaluate the effects of the corrective actions, Surveys
wiil continue to be made in this manner until the area in question shows
airborne redietion concentrations below the maximum allowable concentration.
#hen this occurs the sswpling schedule in this eres will vevert to a
guarterly besis,

3) 1v the event msjor process changes ere {nsugurated, equipment is
cedesigned, oy asew eguipment is sdded which may poesibly result in an
increase iv airborre radioactive marerisl ceacentratioms, breathing zone

BAt &piveds end genaral wirv survevs will be eonducted immadiately unti]l the

e A e A S vy 1/ap i - : v it ol ok T R n it W s s
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Melsiore Semple Buckar Moisture Koom 12 wmin,

, Senlehovee B wmin,
' Lot Sampls Bucker Lot Room 18 min
fcalehouse 5 min
: Moistura Sampler Ore Pal 28 min.
:‘ Scalehvise 7 min,
Crusher Clean-Up Man Ore Pal (Crizzly) 20 min,
[A #1 Belt Conveyor 10 min,
'_ + Ore Pad Control Km, 10 min,
i, Scoopmoblle Operator Scoopmobile Cab 28 min,
: Ore Pad Control Rm, 5 min,
"
i Crusher Operator HOC Deck L0 wmin,
,s 2 & 3 Screens Deck 5 min,
3 #2 Conveyor 5 min,
;r #3 Conveyor 5 min,
Transfer Tower 5 min,
A #1 Convayer 5 min,
.
§“ Lot Sample Prep Man Sewple Tower 23 min.
! Scalehouse 5 min,
; Ore Pad Comtrol Rm, 5 min,
k 5
4 "A" Precipitation Operater Precly, Deck 10 min.
G Control Room 10 min,
'{i 8" Precipitation Operator Precip. Deck 10 min,
; v "B" RIP Contrel Rm, 10 sin.
o ST ﬁ“‘é‘
iy 5 ! ‘?’z
e Fackaging Opsrator - Packaging Area 10 min.
E& Yoiy o } Control Room 1O min,
{ fosci e whickener Operater Thickaner Area 20 min,
4 Pump Aras 5 min,
’*-":

Bt S A ——
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~ dob Classification

Llocation __Duration Per_Cent
Tailings Pond Man Tailing Pond Dikes 10 min. 50%
Mill Yard 10 min. S0% .
4
fle agent Man Pumphouvse #2 10 min. 50% g
Pumphouse #3 10 min. S B
AAAAAA %J
’. Semple Tower Operator Top of Fine Ore Bing 24 win. 549 g
3 4th Floor of Sample X
] Tower 10 min, 1% 1
i ¥ &4 Belt Conveyor 5 min. 1% :$
E 3rd Floor of Sample
. Tower 8 min. L%
2
§ Ball Mill Operstor Operating Deck 20 min. 80%
: Collecting Belt Gallery 5 min, 20%
! Leach Operator Leach Control Room 20 min, 66% !
; Top of Leach Tanks 5 min, 17% 3
" Top of Autoclaves 5 min. 17%
r“ ,
: Claseifier Operator Drags Deck 20 win, S7% 1
i. - Leach Control Room 15 min, 43% §
E A" RIP Operator "A" RIP Control Room 14 min, 7% }
| "A" RIP Banks 7 win. 33% i
/
E "B" RIP Operatnr "B" RIP Control Room 14 min, 67% :
EP' “B" RIP Banks 7 min, 3 !

-

RIP Helper "A" &"B" Banks 10 min, 50%
"A" Control Room 5 min, 25% i
"B" Control Room 5 min, 25% )

RiP Crewman RiP Banks 20 min BO%
"g" RIP Control Room 5 min. 207%

4) General Air Surveys (Restricted Areas). In addition to the breathing zone f
rvev, & General Alr Sutvey will be made each calendsr quarter in the areds liat-
t o Table 11, Semples will be taken in triplicete with & Stapiex Hi Volume
¢ Yampier or a similary instrument with filter papers having a porosity agusl

FA No. 4L papars.
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fine Ore Bius,Top Gallery 268 x 15 Ore Dumped {nto Storage Bins 8 3
pail Mill Gellary, Top 25 x 19 Ore Withdrawn frowm Bius 5
A2l Mill Gallery,Bottom 215 x 1% Ora Distributed 3

Aall Mil] Opecatiug Deck 120 x 50 Ball Mill Control Ares

o

Pall ¥ill Dack 60 x 50 Gre Milled and Pulped

’ 4 :
el SRR i RS et e o o b DA e T e T o i o £ i 4 .y £ ek & -

L]

Procassy Dperal “ Lpprogiuvate men - Nool
Fegl potformad ar Location thours. per ebift areas
R RN N G o AT AL H S O L ) 7
% caluehouss id-x 18 Weigning of trucks it k
E ¢ Smample Prep. Room 15 x 14 Prep. of Lot Serples 6 ]
% Hoisture Det. Room 16 x 16 Ore Sample Moisture Det, 5 L
1‘ Ore Pad Control Room 12 x 12 Tool Storage & Rest Area 20 i
; Open Grizely Area 27 » 24 Raw Ore Dumped to Hopper 30 1
; Crusher Feed Conveyor 205 x 8 Ore Fed to Crusher & 3
; Opereting Deck 65 x 22 Ore Crushed and Sereened 8 3
’5 Inte sediste Deck Sast 22 x 14  Crusher Base and Chutes 1 1
Intermediate Decx West 20 x 17 Crushar Bese and Chutes . 1 1
2 & 3 Screen Deck, Bottom 37 x 33 Crushed Ore Sereened 1 3
2 & 3 Screen Deck, Top 37 x 1. Crushed Ore Screened 1 3
#3 Belt Conveyor Ramp 106 x 8 Crushed Ore Conveyor Belt 1 3
Transfer Tower, Bottom 19 x 19 Ore Stream is Re-routed 1 1
Transfer Tower, Top 19 x 10 Ore Streem ie Re-routed 1 1
#2 Belt Couveyor Rawup 106 x 8 Crushed Ore Conveyor Belt 1 3
. Crushing Plant, Ground
Floor B3 x 42 Equipment Bases & Conveyors 2 3
Sample Tower, lst Floor 29 x 25 Sample Prepared for Assay 6 3
Sample Tower, Znd Floox 28 x 25 Sample Crushed and Split 1 3
Sawple Tower, 3rd Floc? 29 x 25 Sample Crushed and Split i 3
Sample Tower, 4th Floor 29 x 25 Ore Stream Sampled 2 3
#4 Belt Conveyor Ramp 86 x 8 Ore Conveyed to Tower 1 3

M
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L Hegring Cyélone Mook A Fulp én Clegeitisd 3
; weach Control Room 19 12 laech Frocess Centrol 14
'y Send 8lime Drag Deck 100 x 83 Leack Pulp L De-Sanded 3
F A" R,1.P. Bank Ares 205 % 39 Kesin Paskets are Jigged
% in Feed Solution 15
E
) "B" K.I,P. Bauk Area 205 x 39 Resin Baskets are Jigged
¥ in Peed Solution 13
g
i R.1.P. Distribution
E Catwalk 205 = 10 Feed 18 Distributed 1
; "A" R.1.P. Control Room 12 x 9 "A" Circuit Control 15
i
% "8" R.1.P. Control Room 12x9 "B" Circuit Control 15
,! Yellow Cake Control Rvom 20 x 10 Drying Process Contrel 8
Top Hearth Deck 40 x 40 Cake Enters Dryer 1
: Bottow Hearth Deck 19 x 15 Cake 18 Dried and Rousted 1
R Packeging Area 35 x 4l Product is Packed into ‘
E Barrels : »6

3) A supplementary General Air Sample Survey will be made at 1 L/4 year iutervals
ot the vones listed 4p Twble III. Data odtained from previous surveys indicate an insig-
aificavt awount of airborme radiocactive material concentration in these arsas and Lt is
felc that sempling at 1 1/4 year intervals in order to compensste for seasonal variatioas
fe sufficient, Ssmplea will be taken in tribliutn in the ssme manner as outlioed in

Section & above.

- (M) x 10-11 ve/ml,

s o i [ 1 ation Average Level Previous Surveys - e
Mill Office 0.63
Boiler Room ‘ 0.19
GOz Removel Dewk 0.638

palvbus Terd 0. 0862

{ - oy b35Sk % o, SR et 35 , . o ‘H,._r\ L d
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Carpencar Bhop 3. 431 |
|
Laboratory 0,6158 1 }
|

Changahousse 0.,0782

T oy e Wl Y g S v~ W

Administration Building 0.0375

BEPRRTe G

Warshouse 0,3309

i

Machine Shop 0.0636
_f Garage 0,0262

6) Ae stated elssvhere in this letter, our fluorimetric procedurs can deteot the

equivalent of 1,24 x 10-11 uc/ml on the basis of & 300 liter minimum sample within an

R o . 2 A P
b

error of + 15%. The aversgs exposures lieted in Teble III are considerebly lower than

T = SRR

this, but are merely indicated levels, Officially, the activity is recorded as less than
1.24 x 10-11 we/ml,

Pre RN G T e

f; 7) Gensrel Adr Surveys (Unrvestricted Aress). An annusl Gensral Air Survey will ba
[ conducted in the ares surrounding the URECO mill and in the city of Moab, Utah. Equip-

B CERRPTAS SR st e ORI

_n ment to be used is outiined in Bection 4 ebove. The cicty of Moab will be divided inte

three sections end sach sscrion sawpled separately. The samplar will be mounted in the

RS T = e

back of & truck which will be driven elowly through each ssction with the smampler operating
continvously. A wminimum of 10,000 liters of air will be sampled in each section,

8) A simultansous external rediation survey will alec be made in these unreetrictad

G S et T e

ayeas using the squipmant cescribed in esction & above, Unless en unusually high reading

T N e TE i o

8 obtelined dn an avres,on.y the highest reading regiutered will be recorded.
iy fGempling Techniques and Analytical Procadure.
Ly General sir samplss in both restricted end unrestricted aress will be taken as

pravicisly desorided in this Latter. DBresthing zone semples in vestricted aress will be

Y PRl s R T 2 T (R

pis Geiog & Gaat Manulscturing Comparny Modul ADNGD alr pump or sfimiisry fvetsupesnc with
" sl AZEE AL Willipove filteye or sguivelsmt Eempling rate will vayy fov posw esmples

Eghit Lt et ok e e R e it ot i bt A B e ®
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« Harrie of tie Health and Safety Leboratory, U. 5. #tomic Energy Cosmiesion. 1

tiltere from individusl zove samples ¥ill be composited on 8 working time basie and +*
Lreaching zoue exposure detevmined, All samples will be taken in triplicate, Samples
will be placed in glassine envelopes and deliveved to the analytical lesboratory. The dust
and papers will be digested in & mixture of aitric, perchlorie, sulfuric, wnd hydroflusaric
acide and the total weilght of natural uranium in the resulting solution will be determined
fluorimetrically in order to calculate the uranium content of the air. Calculstion of the
concentration of the daughter products of uyranium in the air will be made on the sssump-
tion that the natural uranium ie in secular equilibrium as has been indicated to be so
for ores treated at the Moab mill by test work conducted by the Raw Materials Developuent
Leborstory at Winchester, Massschusetts. Secular equilibrium of our ores will be checked
armvally by our analytical staff., A Nuclear Measurements Corporetion proportional gas
flow counter has been purchased for this purpose.

On the basis of & mioimum 300 liter air sample, our fluorimetric procedure can
decect the egquivalent of 1.24 x 10-11 uc/ml within &n error of % 15%, All analyticel
tesulte will be calculated and reported in terms of 1,24 x 10-11 we/wl., Airborne radios
aclive concentration exposures for each Job classification will be kept on file in our
“draonnel Department,
Eo B oyes Bducetion and lastruction.

13 ALY new aill'enplny0.§140111 be. indoctrinated lo general health preceutions
the proper use of the respirator, what readiation is, why the standards or levels of expo-
ure were wet and by whom, and where tbe potestial bazerds of radistion exposure exisge,
ath For this vducational orogram will be tiken from the booklet, "living with Radiatiom' .

uneanentals T, putlished by the United States Atomic Energy Commiassion. Coples of this

be £3led in tde Peryunnel Departnent.
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L) The encire premices will be routinely ¢leaned to vemove 2ll dust from floors,
Eguipment, ete.

i) Cleaning with brooms or compressed alr will be eliminated as much as possible,
A vacuum hose or wet clesning methods will be adopted wherever practicable.

3) Until all ventilatiou pnhl.‘nu are corrected, personnel will Iilt respirators
whanever working in a dusty atmosphere.

G. lovestigetive and Corrective Work.

1) Investigative and corrective work will be done by the Metallurgicel and Mainten~
ance Departmeats to insure proper functioning &nd meximum utilization of ¢ur dust
collector systea.

2) A contlnuous daily inspection will be conducted by the Crushing Department to
discover and vepair any leaks or defects in the collecting system.

H. Liquid REfluente.

Dur procedure with respect to the derermination of concentrations of radioactive
meterial Clechsrge 1o llguid effluents has been to take, startiung Febraary 27, 19569,
moathly samples of Colorede River water from & point one mile sbove the Mosb mill, 2
pitnt O siles downstresw, and another 10 miles downstrmas from the mill, as well ao
smontbly ssopler of the tallings pond everflow into the river.

1t de our invention to spply Jor exewmption o the provisioos of 20.102, relatiug i«

he cadice and prastus Limits in our teilicge pond effluent. We belleve that it le

sile v apply for ap exenpiion becavse of cur ifsolated locstion, end becaase of rhe

-;
q
!
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B el of smtar flowing psst the Moab will in the Colovads Riwvers Hosavar, in evder

S Arusent wleguate SeiE Po the Valited Stated dlowic Ennigy Commlabton with The uppiicetion’
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Ap sthted in our latier o you of Febmary 43, l?ﬁ), tuu »c«a.s!onﬂ anu déVc-'$01

wideh we fegl warrane so exteasion of this testing pmxm.

siant to & combined acid leaeh - alkaline leseh - R.ILY, plant, _lh&lfcanverlian‘haé ,i?
resulted in & substantisl reduetion Lo redium concentration i our tailings effluent. @5;

The second condition is the gevelstion by A.E.C. personnel in mry. 1966 that »; U
the modified Harweil -utlytic.al procedure for radium enalysis which we have bus uztux
gave erromsously bigh results on tailings efiluent ﬂc-plcg‘duc to an-i'lcipianttoa uf
thorium, Since our lanlyticnl resulty on tailings effluent have been megated by this
discovery, we have changed our analytical procedure to coxrespond yﬂith that wwmmid -
by A.E.C, personnel ai the seminsx held in ldabo Falls tb‘Jsuuﬂty of this year.

For these yeesons, we have wade @ one~year axrenslon of uur'Qa-p&tng and resting

sogram te Febwmary, 1961, i

I. Monthly Reports,

The Rsdtavion Depurtment will submit a wouthly veport to the Mili Superintendent.
Mis repart will cover the progress of all of the items desoribad 1n our Radistion ConcT“;

graw,  Tuls record will alye ve filed in the Plant Radiation File in the Peroonas)

B pd v TN,

Yours wery truly,

R, F. Hollls
Vies Frasident and Geneval Manidox

ot/ e b Sl ""Iuw‘iﬂhuuj-&t
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LATION OF AIR SAMPLES TAKEN IN AREAS FREQUENTED
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Photo No. 1 - Packaging Area and Packaging Operator

Photo No. 2 - Top of Hearth Drier

APPENDIX C
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Photo No. 3 = Hearth Drier and Incinerator For Filter Papers and Cloths

Photo No. 4 - Barite Treatment Creek

APPENDIX C



Photo No. 5 - Measuring Welr - (Process Operator reads height gauge on a daily basis).

Photo No. 6 - Measuring Weir - (Process Operator reads height gauge on & daily basis).

APPENDIX C



Photo No. 7 - Continuous effluent sampler. {(Collects approximately 15 liters/day
from the spproximetely 500 gpm flow returned to plant to be
recycled),

APPENDIX C



