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TABLE 3.1-3

CCMPCSITICN OF LIQUID IN PLANT TAILING SLURRY
BASED CN LAECRATCRY TEST WCRK

Parameter Amount
Composition ( g/ li te r )

V 0.24
U 0.0025
Na 4.90
NH 0.065

3
C1 3.05
SC, 82.2
Cu' l.62
Ca 0.48
Mg 4.06
a,, . ,64 .

Mn 4.5E
Zn 0.09
Mo 0.007
Organics 0.2
pH 1,3-2.0
As 0.052
Ba 0 0003
Cd 0.0017
Cr 0.0060
Pb 0.001
Hg 0.000001
Se 0.00056
Ag 0.00006
F 0.0014
Si 0.30

Radiccrtmical assay t .cC i/ li te r )

10fGross alpha emissions 2.5 X
Gross beta emissions 2.3 10;,

T w. . 4 ., U d en-- -

. ... .ve

R a - e,.,o, c.;- ., _ L, ,-
, .

..

.-_,,V ,-
d 4r-. .* u. - . s

" Measured in gallons per 1C00 gal.

c,L

(Rev. 7/79 a) i
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with screens. The underflow from the screens -28 mesh)'

will be pumped to the three 35' diameter mechanically agi-

tated wet slurry storage tanks. .

Dikes will be constructec around the perimeter of the

slurry holding tanks. In the event of a tank failure the

contents would be contained within these dikes.

In order to minimize the risk of a tank ove. flow, an

audible signal will sound before the slurry overflows the

top of the tank. If the tank audible system fails or is

not detected, an overflow system will discharge into the

mill grind sump where it can ce pumped into the appropriate*

circuit. a-

3.6.2 Leaching

Leaching at the White Mesa mil.1 will be designed for

vanc.3ium as well as uranium extraction. A two-stage acid

leach having a to t al retention time of 24 hours .s required

in order to maximize recoveries.

The two stage leach step will consist of separating

the strong acid leach liquor frc= the leachec residue in

the ;o. 1 counter-current decantation s;stsm thickener and

mixing it with fresh ore in the first stage leach. The

t;rst stage leach will discharge to the Pre-Leach thickener

and the pregnant liquor overflow after clarification w;'l

be pumped to the solvent extrac tion circuit. The f unc tion

of the first stage leach is to utilize the residual acidity
-,

from the second stage leach by reacting it with the alkaline

constituents of the freshly ground ore, thereby achieving

chemical economies and reducing the acidity of the tailing

effluent.

Concrete curbs will be constructed arvund the leach

area to contain spillage from the leach circuit. This catch-

ment area will hold sufficient volume to contain the entire
o-

' J 4'(Rev. 7/79a) '
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ceatents of any one of the leach tanks. The concrete floors

will be sloped toward floor sumps where spills can easily

be washed and recycled back into the circuit.

In the event of an overflow each leach tank wil.' be

construc ted with an over flew pipe line down the side of

the tank and directed to.ord the floor sump.
a.

The thickened underflow from the Pre-Leaching thickener

will be pumped to the second stage leach circuit. Two tanks,

approximately 22' x 24' wocd stave, will be used in the

first leach stage and seven similar steel, rubber-lined

tanks will be used in the second stage of leaching. The

tanks will be equipped with rubber covered turbine type

agitators. Sulfuric acid and manganese dioxide or an equiva-

lent oxidant will be added to the leach tanks in the second

stage to dissolve the uranium and vanadium.

(

s O')

(Rev. 7/79a) ("k, '
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.

Ac. cr o x ima te ly 200 to 300 counds of H 50,. per ton of2. .

ore will be used, resulting in a f ree ac id concent ration of

about 75 grams / liter. Cxidant equivalent to approximately 10

pounds of MnC, per ton of cre will also be required. the
-

.

temperature of the secondary leach circuit will be elevated to

a ppr ox ima te ly 70 C by the injection of steam.

3.6.3 Counter-Current C antation (C.C.C.) washing Circu it

Separation of the strong ac id liquor and washing of

the leached residue, wi 1 be acccmplished in a mult;-stage

ccunter-current thickener arrangement using 125 ft. d.ameter

conventional th ic k e ne r s , or 40 ft. d i ame te r hi:h cac.acity. .

t v. c. e thickeners. The barren raffinate will be added to the

final thickener for washing, d rastically reduc ing fresh water

r eq u ir eme n t s .. This internal recycle is equivalent to approxi-

mately 2.5 tons of solution for each ton of ore processed,

or conservation of 833 gym of water.

.

i
( Cur ing each C.C.D. th ic k e n ing stage, solid pa r t icle s

settle to the bottom and the ur anium cear ing solution repor ts

to the overflow launder. Polymeric flocculants will be

u t il ize d to increase the settling rates of the solids in

each stage of th icke ning . The anderflow slur;y frca .he
, a s . F. . . .i - k a. i . a. r , w .i .l .l " a_ e , 5. - '. a. d. .=..d. _- o.d .o " ". a. . , '.1 .i . .c,

-
- v - - - . r 7 my .

r a w. c . . m. .; o nr
n

.s .e a .n .

nd, - - =_ ..~ i. n .a. a + --'m, . . ; C .,. c_ e..a.; u. u. . o. e c .. u u.a <n. 1 w u u. ,. -s a. n a r=mu . m. . -r s. . .v s. -

--[14e -useg i .o. .w. a.
;-

.c : . . ...- awac:a. 'a, ~ '
-r - :- - c ". u i ." C " i. ". 'c.#^"^ r' A. ' o .' " i. .". "g

.. --
~~ . s -. ~

to the Pre-Leach thickener. Cve r fl ow frcm the Pre-Leach
th ic k e ne r (pregnant solution) is transferred to clarification

\

and filtration pr ior to solvent extraction.

N '\
vg,

.'

(-

(Rev. /i9a)/
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Tne thickener tanks are situated on a concrete slab

with a curb around the perimeter. Any overflow or spillage

from this area will be contained within the perimeter unless

several thickener tanks would fail or collapse at once.

In th.s event, the contents would ficw into the lined catch-

ment basement west of the mill area, as shown in the plot

plan (Plate 3.1-4).

The pre-leach thickener and clarifier tank have over-

flow pipe lines, flowing to overflow sumps. The overflow

floor s ump pump will s tar t automatically when the sump becomes

full and divert the mate-ial to the appropriate circuit.

In the event the pre-leach tank or clarifier tank would

collapse, the contents would flow into the lined catchment

basin where it would be contained and ;. ;mped back into the

mill circuit. c_
t

3.6.4 Solvent Extraction, Precipitaticn, Dewatering and

Drying

Solvent extraction will be used to concentrate and purify

the uranium contained in the overflow solution. Tne solvent

extraction prccess is carried out in a series of mixer and

p ' ;\.

f. r

M

(Rev. 7/79a)



3-6

se ttli.ng vessels using a amine-type compound carr ied in
kerosene (or~anic) which selectively absorbs the dissolvedv

uranyl ions from the aqueous leach solution. The organic

and aqueous solutions will be ac.itated bv mechanical means
.

and u... allowed to separate into organic and aqueous phases
in the settling tank having an area of about 1,400 square

feet.

Th is c. rocedur e will be cerformed in four stac. e s us inc. a.

c o u n '.a. .' .' o w e - i . . c i .' . ".. e - a. * * e ^ - 3 w= n .i - .' .1 ^ w .i i n *. .- a d ".c a d. "o-. .. : . .m v. w e a w .

the praceding stage and t.%. e aque ou s :.1 cw (drawn .# rom the
~

bottom) fecds the folicwing s tag e . It is estimated that, after

four stages, the organic phase will contain about two c. r ams of
U 0 .cer liter and the decleted ec.ueous c.hase (raffinate)3 e .

a " c "w w - . a .i .' .' i- w= ., s : a. .- ... a.r. "..".a. . a # ."i..w' a i .' .' "w e
' '* . e c' c .1 - d- . ] cg. . .

to the counter-current decantation step previously described or
, . . . .. . . ..urtner prccessec. :or tne recovery or. vanacium as discussec in

w e c t io n 3 .1. . .s.e organic pnase wil,c , . . . . . . . . ... .
. c e wa s h e c, w i t.x. acici:lec

water and then stripced of aranium by contact with an acidified
-,4 v-..r4. C o. e o .i . , . 4 i .- 41 4-- -
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Feed tanks as well as the raffinate holding tank for

the solvent extraction circuit will be situated inside catch-

ment basin adecuate in size to contain the contents of any

one of the tanks.

Overflow lines will also be installed 1. each tank

#1owinc. into a common sump. Inis sum.o cume will start auto-. .

matically and advarce the solution into the appropriate

circuit in the event the tanks overflow.

Solvent extraction settling tanks (inside the solvent

extraction building) vill be constructed with an overflow

near the too. In the event of , tank overf.' v or collapse.

the content vill ficw into the concrete sumps on the west

edc.e o f the solvent extrac tion buildinc.. S umo. .cumps will
be installed in the sumps to transfer tne collected material

A
to the acc ro.c ri a te tank...

The thickened yellow cake slurry will be dewatered and

w = _= ". e d. in = *.o 2 * = c. c. c e .. . ." .' .' ". ~ = c i .- - ". .i * "..*..'a- .e .' "w . - v, .i - . ". e .n~
. . . 3 . . .. 2 .

- , , -- a. sy.-y - .o a : .=. d i. , a. . a. r a .t ., . .i .- o. s u .' ~. ; y . a. u. e. .s .e - u.
-

a c y o. .-.. . . - . . ..
.

(calciner) operating at approximately 650 C ('200 F). The
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The uranium concentrate drying, crushing and packaging oper-

ation, will be conducted in an isolated, enclosed building

with a negative ventilation pressure t? contain and collec t-

ed (by *. scrubbing) all airborne particles. A description

of the scrubber is given in Section 4.0.

A concrete curb will be constructed around the yellow-

cake holding and thickening tanks. Epillage from any of

these tanks will be contain?d by this curb. Sumps will

be situated inside the curbs and floors will slope to these

sumps so yellowcake spills can easily be cleaned up.

Radiation monitoring equipment is all portable and 0-

the location is described under items 5.5.1 and 5.5.2.

3.6.5 By-Product vanadium Recovery

Vanad i um is present in some of the cres and will be

soluable to a major degree along with the uranium during

leaching. The solucilized vanadium will report with the

uranium raffinate. Cepending en the vanadium content of

the uranium raffinate, it will either be recycled to the

counter-current decantation step (3.1.3) or further proces-

sed by solvent extraction for recovery of the vanad ium be-

fore recycling.

'Rer 7/79a)
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The vanadium recovery c.rocess will consist of a sec.arate
. _ .

.

solvent extraction section to treat the uranium raf finate

and precipitate u e vanadium frem the s tr ip so _, u tio n. P., aten
-

3.1-1 illustrates the process. Re f e r r ing to Plate 3.1-1,

the uranium raf finate will be pu:.1 ped to three 12' X 16' agitated

wood tanks and three 44' X 20' wood holding tanks where the EMF

( oxidation po tential) will be adjusted to -700 =v with sodium

chlorate or pe ro xide and the pH r aised to 1. 8-2. 0. The solution

may possess soma turbidity af ter this utep and will be filtered

.cr ic r to c. a s s ine. to a 3-stage sclve nt extraction circuit. The

vanadium solvent extraction section is es sent ially o f the same

design and size as utilized for the uranium. An amine type

compound carried in kerosene (same as used for uranlem) will

selec tively absorb the vanadium ions for the uranium raffinate

solu t io n . The crganic is then stripped of vanadium with a soda

ash solution. Ti. , barren organic solution will be returned to

the selvent extraction circuit and vanadium will be precipitated

frcm the anriched strip solutica sith ammonium sulf ate.

Dikes will be constructed around the perimeter of the oxida-

. 4 o n . a. n.,. .ot..G.,t.. , --4,.. s..-w as --..A e , : , , . e a.-m ea - y ,. ay...a.-
w. w . - ... -u. . .ow..
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The vanadium precipitste ( ammonium me tavanada te ) will
be filtered and dried. The dried precipitate will be sub-

jacted to a fusion steo at a.ccr ox ima telv 800'C to creduce. . . .

V025 (black flake). Packaging will be in 55-gallen drums.

The vanadium is not r ad io ac t ive . The drying and fusion steps

along with c. ackac. inc. will be conducted in an enclosed area with
a negative ventilation pressure to collect (by we t scrubbing)
all airborne. dust and vapors.

Dikes or curbs vill be constructed around all chemical
holding tanks with the exception of the water storage tanks.

Large water leaks would fica into the catchment basin west
of the pre-leach thickener.

The catchment basin arc ,d the chemical tanks would

hold the contents of any one ci the tanks within the peri-

meter, with the exception of the sulfuric acid tanks. The

catchment basin around the sulfuric acid tanks would be
larc.e encuc.h to hold the contents of both tanks.

The sulfuric acid tanks will be ecuipped with cverficvs

near the tops cf the tanks in addition to automatic audible

a v i . d ." . .# ^ .- =. * " a. . = . . k. s ^. ". a. . ' _' ^. w ." _' _'si.c...=.' s v'..c.".. - ' . --- -.. ...

',e , , , - , _c .4 _ _- s .- . w..e ,- 4 _ _, C"v" ^ , . - = . . = . = ^ . "r .,. c_oc, ...:. ,- . , . v. - ... ~. .. .

. w .: .- g o. . .o. a .- =. _= , a u c ". = s e e . a. . _' _' . .= . . k a- s . _' _' _= : s .i.. , .= ' .' . . e. d.- -- -

a . . .

. . m. a. . o c ,. . . . 2 4 . i e. . .o. _e 4 _, , ,_e.,.44C a . .w._ y . . ,. _ua s 4. .,. . . , , a ,,

.. . .... . e. _.. . .

. .i ' ' i o .*".'.c_ c = . ". .i=..... _ >_ o .i .. v .4 7 .' " c _i _=_ .- x'.= =._i" ' :' " - ; t_. i.. .. m
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c . . =. . . . a- # .- . m '. "..e f . =. -v.''4_ ".c ' d- a _i _' w .# ' " a.c_ _= _ _' r. s w ". .i - ".
' --* . ..... . .

leach thickener er the centents of several of the CCD thick- i

eners tanks.
0-

3.7 Instrumentation

Autcmatic tr semi-au:cmatic instruments will be util-

,
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iced where applicable in tne mill circuit for safety, qual-

ity control, and process efficiency.

3.7.1 Grindinc. Circuit and Wet Ore Stora9e
The rate the ore will be fec to the grinding circuit

will be determined by belt scales. The ore feed ratu will

be controlled by the operator. Feed to the grinding circuit

will be shut down by electric circuit interlccks in the

event of equipment failure, including the bag hcuse.

a

3.7. 2 Leach ircuit
[

S r 1 # u- ic = u~ i " =..d . = . . . x. i d = . . - , .e u c ". _= a ...= ..c. m' 7 s s c. d i o x i. d a ,~
. .m - . . . a. . -

w ;. 3 1 ~a~ _ddad ~-^ . ' . e .' s = ". .c .' 'm' . r "y *o d i - - ^ 7 ", a. . ". e u r a.n. i u .. .w ,
. .. . av. . .e

the acid content will be measured by pH or co nduc tiv i ty .

Co...o1. w .i .' ' ' . - * . ... a . " = ' _= ;d " u e ... a. . . c3 a '.A m' m" d .i . * ^ .7 =s 4..d i ^ = * o d- . - . u .--.. .

" v, cn i.. .' '..a. .# .7 o w... a. a. . . Lxid=.i n yc.a.n. ia.' w i. .i .i "e da'a.-~.a.i.. e d.
~

-
-

. . - - . - -

in the leach slurry frca individual samples. Cxidanc will

be added as a slurrv. cr solution and con rclied manually
.
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3.7.6 Drving and Packaging

The cactiall.y dewatered 7ellow cake slurry will be.

dried in a multi-hearth dryer at about 650 C. The temper-

ature of the dryer will be recorded and controlled automatic-

ally by automatic thermal controller. An audible signal

will indicate excess tempe r a t u re in the dryer. In addition,

the yellow cake feed pump to the dryer will be interlocked

with the scrubber fan and water circulating pump. This

feed pump, as well as the discharge scrubber fan, will " shut

down" if the scrubber water suppiv C a i .l s . A flow meter

will be installed on the scrubber water supply line and

checked twice per shift. d-

Manometer readings of the yellow cake dryer off gases

will be checked twice each shift and recorded. Hearth and

stack temperatures will be recorded on a continuous basis.

The dried yellow cake will be stored in a 20,000 pound

ho.c.cer and discharc.ed into 55-gallon drums bv means of a

rotary valve and prepared for shipment.

3.7.7 Radiaticn Safety and Monitoring Instruments

The various types of radiation and monitoring instre-

ments used to conduct the radiation saf e ty program are discus-

sed in this section. Survey meters will be calicrated after

re, air, and as recommended by manufac:urer, or semiannually,

whichever is =cre frequent. Check sources will be employed
G-prior to i ns t r ume n t use.

3.7.7.1 Application and Specifications for Determining

External Radiation

1. Film Sadges: Used for personnel radiation exposure

monitoring. Contract services for film badges will be provid-

ed by R. S. Landaurer, Jr., or an equall.y com etent sucolier.
. ..

Evaluation and calibration is part of the contract services.

Sadges will be monitored by supplier en a monthly basis. ,
,

n\o"
a.
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Badges will be capable of beta-gamma de tection with a sensi-

tivity of 10 millirems x-rav or gamma and 40 millirems harda

beta.

2. Beta-gamma monitor ing will be done with the Eber-

line E-5 30 survey me ter (or equivalent) with an Eberline o_
HP270 probe. The sensitivity of this combination is 1200

cpm /mr, with a lower range of 0 to 0.2 mr/hr.

3.7.7.2 Application and Specifications for Determining

Airborne Radiation

1. Lou Volume Air Samplers: Used for taking air samples

in non-restricted creas. Must have a capacity up to 20

Liters / min. with built-in air flow indicators for calibra-

tion. Equivalent to Eberline RAS-1 air sampler.

2. Lcw Volume Air Samplers: Used for taking air samples

in the mill area to determine airborne Radiation conc atra-

tions. Equivalent to sampler manuf actured b,v Scientific

Industries, Inc. H25004. Ca acit.y to to 20 liters .cer min-e .

ute. Built-in air flow ind ica to r for calibration.

3. Personal 3:eathing :ene Samplers for Individual
- ^ n' .' - " c . . . e . ~= d 4 .= . 4 .n - _- .a.e
- - -. s . --e' ...c. ^ ' ' a. s .e . . " . ' . - .x : c e " .- a. '-- -.

- ,

: ..4,,,.a., "u'.'..,.-'.- ' . . ' ^ . ~ -...d.'..'..^, v '. *. ". .-a... a . =.- ...c. . ... - . . . .
-

..

: : , . m. . w..a . se. . . . c ". . . . . g . . .l _' , e '. .= e ,- - . .= . a. .#..-.., * ' ^ ' " - _r~uiv-
,

.... . . 3 .,_m...,.

alent to MSA Mcdel S Montaire sampler.

R a d c r. " _$ ". c. ". . a. .- v.o..i.^.*.. ..".a. s _= ... y ' o. '= ^^''a...a.d.
"
,. . s . . . . : . .. %-..

. .i .i .a. . .e w . *. . . .= . v. . _e 'no n .- a. s c .- i " a. d. ' d v.c d a. '. _: - '...y ' a. , - ". . e . .2- . .r . .

counted with an Eberl.ne Mini-scaler Model MS-3. By using

procedures prescribed in ANSI 13.3-1973 and the formula

for low count rate, a 95% confidence level is assured.
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5. G-M Counter - Professional Model 107-C, or equiv-

alent, used f or be ta-gamma measurements. Will be calibrated

with a known radiation source prior to each use.

3.7 7.3 Applications and Specifications for Miscellan-

eous Monitoting Equipment

1. Galvanek-Morrison Fluoroueter, Jarrel Ash Mode.

J. A. 26000 or equal, used for determination of U (nat)

present in air samples. Sonsitivity of the flourometer

will be consistent with NRC-recommended lower limits of

detection.

2. pH Meter - Beckman 96 Zercmatic or equivalent.

Used to determine pH of liquid effluents; sensitivity of

i .1 pH. Calibrated with buffer solutions of known pH values.

3. Nuclear density gauges will be used for process

controls on each of tn_ thickener underflow streams. This

will ce equivalent to Ohmart Sealed Source Model A2102 of

100 millicuries each. License will be obtained as required

under provisions of 10 CFR Par t 30, " Rules of General Appli-

cability to Licensing of By-Produc t Mater ial. "

4. An alpha laboratory counter will be used for alpha

radiation de:ermination on wi:e samples from various ec.u. -
.

ment surfaces and nuclear dens i t;. gauges. Unit to have

a sensitivity of less than 10 dpm and is calibrated with

manufacturer supplied alpha source. Equivalent to Nuclear

Chicago Alpha Survey Me ter, Mcdel 26 72. Lowest range not

to exceed 500 cpm. Highest range cp to 50,000 c,m, readings

in dpm.

5. Fmt personnsi scanning, an Eberline EM-19 counter

w i t '- AC-3 Alrha scintillation probe (or equivalen:) will.

be used. Sensitivity of this combination is 5.9 cpm per
2 Odisintegrations / min /cm . GOy,

, v-
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4.0 WASTE MANAGEMENT SYSTEM

The methods used for the control of gaseous emissions,

vapors, and dust are discussed below.

4.1 Gaseous - Ore Buying Station

Dust generated during crushing and handling of the

ore in the Blanding ore buying station is collec ted in three

automatic reverse jet bag houses. The collected dust is

recombined with the are at appropriate points so as to not

influence the grade of cre. See Plate 3.1-1 showing the

dust pickup oints. Baghouse negative pressure checks

will be made and logged every two hours.

cL-
4.1.2 Airborne Dust Control - Ore Buying Station

All feeders, chutes and crusher transfer ,roints in

the Ore Buying Station are enclosed in hoods connected tc

a system of ducts under negative pressure. The ducts dis-

charge to their respective bag houses shown on Plate 3.1-

2. The design parame ters for the bag house collectors are

s umm ar i z ed in Table 4.1-1.

The ducts are si:ed for air velocities of 3,500 to

5,010 feet per minute and equipped with appropriate blast
ga te s.

At times when exceedingly dry or dusty cres are encoun:-

eref, (usually less than four ,ercent meisture) the ore

is sprayed with water bef re it is fed to :he sam, cling plant.
This practice, which is the :es,:cnsibil.ty of the sampling
plant foreman, reduces the dust ,co te n t i al and r e s u.' t s in
adequate control of dust within the plant.

Control of dust in the sample pre,caration recm is accomp-
lished by t, o wall-moun ted hecds over the sample grinders.
These hecds are con.ected by duc t wor k and discharge to
the System 3 bag collector listed in Table 4.1-1.

s
' sc.
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Table 4.1-1
G AS-FilMii-1)llST GliNiill ATION AltliAS

DESCitIPTION
AND

Alt liA NO. 1) lim :IllPTION (.liNiill ATION CONFINiiMl!NT MliTilOI) SI'ECIFICATION %EFFICitiNCY

l Ore liuying Sta tion Dust 15ag 11ouse 9750 CFM 99.6

2 Ore Ituying Station Dust ILg llouse 3000 CFM 99.6

3 Ore liuying Station 1)ost flag llouse 32)0 CFM 99.6

4 Ore 1 oin Stockpile 1)ost liaghouse dust collectors Torit gtodel T-D 99.9
to SAG Mill-On e reclaiin (3060 sq. feet) 3060F -Air to
hopper Cloth ratio 1.6:1

'> Pi e-le.u:h Agita tors Funies Covered tanks, and dernister 16,87) CFM
and Final 1.each Agitators exluust f ans to atinosphere

6 lioiler, Coal 1; ired Coal Dust Wet Scrubber Ducon 66"UW4 99.5
lioder, Coal l'ir ed I;lue 1)ost Centrif uged Cyclone 12,000 ACFM

Multitype-Dry Cyclone 92.8

7 tsoiler, Oil Fu ed Flue Gas None

3 t iranioin & Vanadiuni I uine Forced Air liuilding iJp 06-changes per hour
lix trac tion Ventila tion

et.

9 Yellow Cake arying liuine-1)ust West Fan Scrubbers (2) Ducon IJW4- 1600 CFM 99.5
and Pai kaging

10 Vanadioin Drying-trusion Finne-1)ust West Venturi Scrubber Sly Wet Venturi 99.5
Scubber 12,000 CFM

11 Vanailium 1 ugitive Dust 1)ost West Venturi Scrubber Sly Venturi Scrubber 99.5
6,980 Cl;M

- (itev. 7/790)
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4.2 Gaseous - Mill

Table 4.1-1 s ummar izes the ventilation, co n f i ne me n t ,

filtration, and dust collection system with regard to emis-

sion sources in the mill.

4.2.2 Airborne Dust Control - Mill

Dust generated in the cre hopper area will ce collec ted

in a reverse jet bag house dust collecting system. Eag

house .egative press ere checks will be -.ade and 1c c. c.e d ev e r.v
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application. It is expected that the emission release

rate for particulate matter will be less than 0.03 grains

per cubic foot, thus resulting in an estimated emission

rate of 0.041 lbs/hr U 0 The anticipated air flow for3 g.

each scrubber will be 1600 -fm. Scrubber discharges will

be combined into one stack. The stack is planned to be

approximately 30" in diameter and about 80 feet above ground

level. Safety aspects of the yellowcake dryer are discussed

in Section 3.7.6.

Two we t dust collectors also will be installed to col-

lect and recycle dust generated f rom the vanadium drying

operation. An isolated portion of the building is planned

for precipitation, drying, and packaging of the vanadium.

Since the uranium is removed prior to vanadium recovery,

no release of radioa;tivity is expected in the vanadium

crying anc .ausion step.
. . .

At the proposed mill, the processing buildings and

equipment will be pt3vided with ventilation fans, hoods

and ducting to control the concentration of gaseous ef flu-

ents (See Table 4.1-1). A forced air ventilation system

designed for the en: ire solvent extraction and stripping

buildings will remove kerosene vapors. The ventilation

fan will be checked visually for .cro.cer o.ceration on a dail.v

basis. In addition, the fan will be equipped witr " running

light" se that a malfunction will be readilj apparent.

All solution tanks are equipped with overflows tha: trans fe r
n

ever fic <ed mater ial to samps where it will be diverted to

the appropriate tarks or vessel.

Coal will be used to fire cellers .eeded to produce

steam for heating the leach pulp and e:her process require-

ments. A maximum o f 50 tens of coz~ per day vill be requir-

ed for this at a hea; input of appro;imately 50 million

BTU's per hour. As a result of the Mc'ler combustion, stack

'
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gases released to the atmosphere will include carbon Jioxide,

water vapor, sulfur dioxide and nitrogen oxides.

State and national emission standards are not applic-

able to a steam generating boiler of this small size. How-

ever, state and national ambient air quality standards will

apply to the resultant ambient concentrations. The .ombus-

tion of 60 tons per day of 0.3 percent sulfur coal < uld

generate approrimatel.y 720 pounds of sulf ur dioxide per

day and approximately one-half this amount (360) ,co u nd s
of NO . A scrubber will be utilized to control these emis-x
sions.

Table 4.1-2 summar i zes information regarding the mill

discharge stacks and effluents.

The mill facility will be complemented with an analy-

tical laboratory which will routinely assay products of

ore, process streams and final produc ts to assure adequate

quality control and plant operating of ficiency. The labor-

atory f ume hoods will collec t air and mixed chemical fume;

for venting to the atmosphere. These gases will contain

non-radioac tive chemicals, including EC1 and NO;. The vclume

of gaseous f ume s emi t ted from the labcratory cperations
vill be small and free of dust as samples processed in the

anal tical labcratory will be wet.f

Cust is contr:11ed in the small sample preparation

reca utilizing dust collector systems over the pulverizer

and cr" sher. Two ISSCO .003 dust Collectors with 100 sq

ft filter bags are used to centrol dust. (Model No. P3-
12 with 325 cf=).

4.3 Liquids and Solids

The design of the mill is to be such that any leaks e,',
. . ,V\

or spills will be collected and recycled to the appropriate ''

,o g
r
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part of the process, thus eliminating any product loss,

hszard to personnel, or contamination of the surrounding

area. These collection systems are described in detail

in Section 3.0 under the specific equipment headings,
o

Most process liquids will be recycled in the mill;

however, about one ton of liquid (water) for every one ton

of tailing solids will be discharged to the impoundment

area. The water (enalysis given in Tacle 3.1-3) will be

required to transport the solid tailing. In addition, the

elimination of some process water in r=is manner will avoid

a build-up in chemical ions that could te .iarmful to the
~

milling pr- ess. No liquid or solid effluent will crosss

t he .o rc .oe r t v boundarv other than .oossible wind blown dust.oa a

4.3.1 Tailing Retention Area

The tailings from the milling operation will be dis-

charged by a slurry pipeline to impoundment routhwest of

the mill. The impoundment will consist of a series of cells,

with a total capacity to hold the quantit' of mill tailings

produced frcm a 15-year operating period at a rate of 2,000

TPD. The cells will be lined to provide containment of

solids and liquids.

To prevent damage to the tailings cell liner, sclid

waste materials (e.g., discarded or scrap metal, wcod, etc.)

will no t be placed .n the tail.ngs dispcsal area. Instead,

contaminated solid waste will be disposed of in designated

zones, per 10 CFR, and other waste will be placed in a land-

fill or handled by off-site contract disocsal.
9

I
Appendices A, A-A, and A-3 correspond to the informa-

|
tion requested ir Regulatory Guide 3.11, " Design, Construc-

tion and Inspection of Imbankment Retention Systems for

Uranium Mills. " See Appendix A-B fcr the detailed tailing

retention plans. i,
~ o \)
h

r
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4.3.2 Sanitary and Other Mill Solid Wastes

All applicable State of Utah, Division of Health stand-

ards will ce met in the design and operation of the sanitary

f acili ty associated wi th the mill complex. Sanitary wastes

will be disposed of through a septic tank and leach field

designed and operated in accordanca with applicable regula-
tiens.

Trash, rags, wood chips, and other solid debris will

be collected and buried in designated areas. Ccveralls

used in the yellow cake area will be laundered at the mill.

Mill personnel will be provided with a change room and laun-

dering facility to allow them to leave their work clothes

at the mill. All liquid effluents frca the laundry will

be routed to the tailin9s retention system.

The combustion of coal will produce two ash croducts,
fly ash and bottom ash. With a maximum coal usage rate

of 60 tons per day, the total ash production would be less

than 6 tons per day which will be sent to the tailings pond.
These ash products will remain in the tailing, settling
with the tailing solids, and will present no additional

waste problems.

Stack emissions from the coal-fired bcilers will be
.

. 4.-...
ee -.u ,e... .- , .=.c.-.. .,.

= - - + . = .--- : c. . r. .. ,;.4_,_+ ..; a.. _ ....

=ated that less than 190 pounds per day of particulate mat-
ter vill be released to the at=csphere. 717 ash collected
frc= the scrubber will be sent to the tailing retention
system.

Liquid laboratory wastes will be discharged to the
tailing retention system.

,4.3.3 No effluents are to be released into waters of the
United States. Therefore, no request will be made to obtain

.

\ L-(.:~=y. /ca) '1 1 o
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sater quality certification under Section 401 and discharge,

permits under Section 402 of the Federal Water Pellution

Control Act.

4.4 Contaminated Equipment

A12 equipment contaminated in the mill process will

be buried in a designated rone per 10 CFR within the restrict-

ed area or decontaminatec as specified in Annex C Guidelines n-

for Cecontamination of Facilities and Equipment Prior to

Release for Unrestricted Use, NRC, November, 1976. All

solid waste frca the milling process will be buried with

overburden material in accordance with 10 CFR 20.304 and

20.401.

x --

'

,
-
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The specific responsibilities for enforcing the com-

pany's operational procedures and safe ty practices at the

mill will be those of the Mill Superintendent, who will

re ort directly to the Manager of Uranium Processing. Ther

Mill Superintendent will supervise the mill staff, and be

responsible for the day-to-day operating decisions, includ-

ing changes in ope ating procedures and ecuipment.

The Metallurgist will be responsiole for the metallurg-

ical control of the plant, which will include mill reccvery

and reagent usage. He will also be responsible for the

metallurgical control of the plant, which will include mill

recovery and reagent usage. He will also be responsbile

for the metallurgical testing recuired to insure that opti-

mum condit:ons are being maintained in the mill and that

accurate sampling is being conducted in the mill and samp-
ling plan:s. He will be responsible for recommending any
changes to the processes used in the mill circuitry. He

will report directly to the Mill Superintendent, and work
(

closely with the Mill Foreman.

The Chief Chemist will be responsible for the Chemical

Laboratory and the analytical work performed in the laber-

atory, including ore lot assays for cre p'.rchasing and mill
c ....,, -asc.s. . ..e u .,.1 ,. .: u . . a. .. .3- .. -

- -u -. ... .- .. c.. .. ...: .u. . , ,., .w-. .... 2 ... ...

Superintender.: and w'11 supervise a staff cf chemists and.

- - 'c..,..a.s. .=. o. w .i .' .' = o. ~ .- k c .' v .e a. .' ,v.-- " . . * ..'.=.v..'.'.' .r..-o....=...-^ ^..w

v. u.a. 2 ., s .+ 1. : , :,:a .......a.... C. : : ; c a. . , ....u.. . u. a. .= . z .a .= . = . . . 2 2..;: - ,

-
. .: ... ..... ..

supervision Of the L i c e n s i .".g C i r e c t O r a r.d the assistar.Ce
t

- ...;a . u. 4. a- -.=.=: v, .e .d .4 3 4 r .r. s .2 . . . .2. u. .a ; - ' o. .c * . . 2 . " ' o..
4.3.5, .2a. . .. .. .

fcr developir.g, implementing, monitoring, re po r t i r.g'

functions that assure the plant safet; and the radioicgical
1c . n. + . . u r ,- :- c.: .,,..- . . . - - . . ,,a .... ,.a .u..,. u i.c. n. u. . :. a- e. e. c c. . 2 a_.. .

-,
u. ,e.....

.

oility includes trainir.g of all perscnnel in radia: ion and

industrial safe ty; monitoring plant e f flue r.ts ; monitcring,
. s

i s -3 \
\\
V

<
\
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evaluating, and maintaining records of personnel exposures

and plant area surveys; posting radiation areas; providing

for radiation safety staff surveillance cf tasks in higher A
than routine radiation exposure areas; maintaining plant

radiation monitoring equipment; and preparing reports to

regulatory agencies. He is also responsible for investi-

gating personnel safety related incidents. He reviews nor-

mal plant procedures and equipment for radiological saf e ty.

Both the Radiation Safety Officer and the Licensing Director

will have sufficient authority to enforce regulations and

assure worker health and safety in the mill. They will

have the authori ty to cancel, postpone, or modify any opera-

tion or process which poses an immediate radiological hac-

ard. Radiation technicians immediate radiological ha:ard.

Radiation technicians make up the RSO's staff and assist

the RSO in implementing the radiological safety program.

The Radiation Technicians will perform the duties of

( the RSO when the RSC is absent due to sickness, vacation,

personal leave, etc. The Radiatien Technicians will be

assigned virtually full time to radiation protection activ-

ities. If they are asked to ,erform other duties, these

will not be in production or in areas where their authority

or disposition to perform radiation protection du ties is

im.:ared.
L

5 .1. 2 Management Centrols

n.:, ..4 4,c . .e ..4 . .- 4 . . c _, .,. 4. . . -,g,m.-.,__-4 .. . . c ,, . . . ,n . ,,.
:.. . .. . . . . . . . . ....._ ..

cons: rue: ion, preoperational checkout, Operations and mainte-

nance of safety related equipment will be author;:ed by

w r i t t e .1, approved procedures. TPese procedures will compi;

wi:P Ine r gy Fuels Safety Standards, the conditions of the

o,cerating license, and existing regulat:ry requ;rements.

Administrative policies and procedures will oe docu- 3

I/

mented to clearly deli ne a te the au tho r ities and responsbil- -*. -

\
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ities for each level within the organizational structure

with regard to safety related activities.

Written operating procedures shall be maintained speci-

fically for the radiation safety program and the environ-

mental monitoring and control program, and written proce-

dures pertaining to all activities conducted in an area

shall be available in each area where radioac tive material

is processed, handled, or stored, and shall be reviewed

at least quarterly. In addition, fo: any work or mainten-

ance for which there is no effective operating procedure,

and for any non-routine maintenance or repair work, a special

work permit signed by the radiation safe ty s taf f shall be

prepared and used for ,:erfccming these ac tiv i t ies.

The results of sampling, analysis, surveys, monitoring,

equipment :alibraticn, training, reports on audits and inspec-

tions, subsequent reviews, investigations and correc tive
! actions will be documented and ma.ntained for at least five

years. a,

..
#

%
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All radiation protection procedures will be documented

within a Health and Safety Manual. The Manual will detail

health and safety procedures employed for radiological protec-

tion; describe monitoring equipment, and its locations and

use; define monitoring and repot ting procedures; znd des-

cribe the use of Special Work Permits as authorization to

perform work ia areas which might result in exposures greater

than 25% of 10 CFR 20, A.c.cendix 3 limits ( he r e ai te r referred
to in t hi s cc n ts:.:t as 10 CFR 20).

a.

The Radiation Safet.v Of#icer and Licensing Direc tor

will conduct a quarterl.y review ( audi t) of all written ocerat-.

ing procedures in conjunction with c.e other members of

the Internal Audit Ccmmittee (see Section 5.1.3)

A s.vstem of routine preventive maintenance is .crevid-

ed to assure P ant reliabilit.y. The s.v s tem .c r o"ide s forl
4

a scecific schedule of .creventative maintenance on safe .v.

related equipment to be carried out in accordance with 1pprov-

ed procedures. However, where the need for a nonroutine

work or maintenance activity arises in areas which couli |

lead to exposures in excess of 25% of 10 CFR 20 limits as

determined by the R50, approved Special Work Permits will

be : equired. The crocedures of octaininc. a Scecial .crk a. .
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that the defii'd personnel shall work in the location and

all personnel protective equipment to be supplied. The

RSO will provide the necessary surveillance and respiratory

equipment. 3

3. All supervisors will be given training in and

copies of, the requirements for using Special Work Permits,

and the permits themselves will be kept on file for five

years,
w

5.1.3 Radiation Safet.y Insoection and Audit Program.

5.1.3.1 Inspection Program

A daily documented visual surveillance of all mill

areas will be performed by the operating mill foreman to

insure proper implementation of good radiation safety prac-

tices and a weekly documentec inspection by the Radiation

Safety Staff of all work and storage areas, with a report

to the RSO on any items of non-ccmpliance with operating

procedur o, license requirements, or saf ety practices af f ec t-

ing radiological safety. The RSO shall perform a monthly

documented walk-thru inspection of all work and storage

areas to ensure the radiation safety program is working

as required.
L

5.1.3.2 Audi: Program
|

An Internal Audi Committee, composed of the Radiation a-

Safety Officer, ~ icensing Director, Mill Superin:endent,

w . .

,e r.,.; =..-e_=o-<.., ..i.,.,Cn2,:.....a..a..=. .=..w . . . e .u. , .,. .- a_
, a

.. . . . . w . w . .

be formed. The Audit Committee will:

--Per f orm a quar terly review / audit of the radiation

safety program including procedures, exposure records, and

data, records f rom radiation safety staf f reviews (including

the results of the monthi review by the RSO of exposure

records) and for the inspect on, equipment calibration,i

and training programs. A written report to the vice Presi-

dent of Uranium Operations, describing the results of the y

As
u
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cudit, results of f ollcw-up ac tions, and recommendations

of the Committee concerning the radiological safety program

will be provided. Particular emphasis will be plrced on

operating ancmalies and records of violations of proced-

ures.

The vice President will be responsible for taking action

concerning these recommendations. Copies of reports will

go to the RSO, Licensing Director, and Manager of Uranium

ocessing.
_

\

f

s yya
\;-
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-- Perform follow-up inspections to determine if viola-

tions have been corrected, and ancmalies either eliminated

or s a t i s f ac to r il.y ex.clained.

I nve s t i c. a te immed i ate l.v any abnormal occurrences--

relating to personnel radiological safety, and assure that

?ctrective actions are taken to correc: the situation.

The Ccemittee must a .crove any corrective actions taken.v

,

i

--Perforu unannounced, unscheduled i nspections of phases

of the .clant o.cerations, reviews of excesure records and
.

examination of recuired logs. dL

--Note trends and deviations with respect to the ALARA

Ccncept (Section 5.1.4), and report same to higher manage-

ment levels.

,

The committee will insure that the Flant s a f e t.y crocram
.

is maintained at the highest level of performance, and in

compliance with all governmental regulations.
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of the contrcl e.. 7m through regular instection and*
.

maintenanta vf the equipment.

of the commi. tee will establish cperating proce-Membt 3

dures and traininc. .c r oc. r am s (see Sections 5.1,3 and 5.3)

and a'.'dit them frequentiv to assure that routine coeratinc.
. .

conditions provida the maximum protec:-ion to workers against

exposure.

Extensive programs to monitor both the work environment

and the releases for the plant will be conducted. These

will include:

--Monitorinc of the work environment (Section 5. 5.1.1)

--Personne., monitoring programs (aections o. .l., and .3 . d . a, )
. . . a .

.

--Mill area monitoring programs (Section 5.5.2.2) includ-

; ing external radiation surveys and airborne radionu-

clide monitoring.

. . . ,
--B ioas s a.v .c r oc. r amc (Sections a.o.4)
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experience in radiation safety and contamination control

at a nuclear facilit.v. He must have demonstrated ex.cerience
in the performance and/or management of r-diation safety,

e nvi ro nme n t al, and occupational health prcgrams, with at
least three (3) 2" ears experience in these prsitions.

Radiation Safe ty Of ficer:

Must have a B.S. degree in environmental or radiolog-
i c a., science, c: equivalent relevant experience in radiation

-

safety and contamination control at a nuclear facility.

He must have demonstrated experience in th? performance
of radiation safety, environmental,and oce;patioral health

activities with at least two (2) years of experience in

thase pcsitions.
I

i

Radiation Technicians I

Perferably will have at least an associa:e degree in

a scientific or technical field, but in any case a high
'

school diplcma. They will have had sufficien*. training

and/or experience to allow them to understand and carry
ou their assigned surveillance, sampling, and analytical

duties. In addition, they will receive special training

and indoctrination f rom the RSO regarding the a::ecu tion
of their specific tasks, and wha: :s requ. red c assist

the RSC i n ca r r.v i nc. cut his duties.

d
C u..e .c c u.e. ,. 4 s.... c w. . ..

Must have a 3.5. degree in chemistry or chemical engi-

neerin~3, o r ec.u.v ale n t anal.vtical chemistr.v e x.ce r i e nc e .
In addition, he must have at least twG (2? jears experience
as a Chemist in *.ining or related industries.

Metallurgist:

Must have a 3.S. dec. ree in Me tallu r c. ical Enc. i nee r i nc.
or ecuivalent metallurgical experience.

o
I
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J
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General Mill Foreman:

Must have a B.S. degree in physical science or equiv-

alent relevant experience in the milling industry. He must

have a demonstrated competence in the technical aspects

of uranium milling processes, knowledge of safety related

aspec ts of milling. A minimum of three (3) yeau management

experience in milling operations, preferably in a uranium

mill, is required.

O.
^,s,s

'

'\'.
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5.3 Training

The cur.cose of an in-house radiaton safety trainin9
.

program is to -lace i n .c ro.ce r .ee r s. cec t i ve , for the emclo. vee,e .

the .cotential short and lon9 term radiation hazards associ-
ated with the dob; to acquaint him with the practices insti-J

tuted by management to keep occupational exposures as low

as practicable; and to assure that he has an understanding

(both initially and over the duration of his employment)

of the radiation safety procedures he should be following.

Each eerson, ucon r e co r t i nc. for emclo.v=ert at the mill, r
. . .

will receive, from the R50, instruction in mill and person-

nel safety, including radiological safety procedures. The

instruction would include on-the-job demonstrations of proper

safety precautions, and measures to be take, to minimize

radiation exposure. These instructions and precautions

are summarized in the form in A.c.cendix C. Each emPlo. vee
will also be provided a safety manual which covers radiation

( safety and industrial safety procedures including personal

hygiene instructions for use of monitoring and safety equip-

ment, a nm; procedures for hanc,ing spi.,.,s and maintaining

clean working conditions. Each employee will be required

to pass a written test on his or her understanding cf radia-

. ; . . s a .: r, .... o . .c..w - - > . , . < = . . = ..;
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In addition, a minimum of one-half hour of the monthly

mill safety meeting will be set aside for discussion of

radiation safety procedures ard, on an annual basis, one

of the monthly meetings will be set aside for re indoc tr in .

ation of the mill staff in radiation safety. Each employee

wil be te s * t - annually by the radiation supervisor on his

understanding of radiation protection as it is related to

his job. All supervisors will be required to periodically

attend specific training courses in radiation and industrial

safety, so that they will be better able to provide and

evaluate specific job-rolated training. All personnel will

be retrained every two years and records will be kept cf
A-

the training program
.

5.4 Security

The mill and tailings area will be fenced and will

be posted with " Restricted Area" signs in accordance with

10 CFR 2.0.203. Exemption is requested from the requirements

of Section 20.203(e) (2) and 20.203(f) (2), 10 CFR 20 for

areas and containers within the mill since all entrances

to the mill proper ty will be conspicuously posted in accord-

ance with Section 20.203(e) (2) and with the words "Any

area or container within this mill may contain radioactive

mare r ial. " Refer to Plate 2.1-2 showing a plot plan of

the mill and tailings area delineated with 'the fence around

the Restr ic ted Are a.

The plant will usually be operated seven (7) days per

week, twenty-four (24) hour per day. All visitors will

be r e c.u i r e d to recister at the office and will not be .cermit-
ted inside the plant restricted area without proper authori-

zation and escort. Access to the restricted area by the

public will be strictly controlled by physical barriers

and security personnel. Con trac to r s having work assignments

will be given security, safety and radiation ,r ;tection

A. ,,

"
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orientation prior to performing their duties without escort.

5.5 Radiation Safety

The radiation safety program at the Energy Fuels Nuclear

f acilities will be conducted at several levels simultaneously.

(

r
k\

q, .s
o
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It will consist of management controls, administrative proce-

dures, and monitoring programs. Management controls and

administrative procedures will be designed to assure the

existence of, and adherence to, an in-plant program and

the implementation of correc tive measures if procedures

or standards have been violated. Monitoring programs will

include monitoring personnel expcsures, areas where n.411

personnel work, mill effluents and the offsite environment.

Monitoring of personnel exposures and areas where mill per-

sonnel work would assure that exposures are being maintained

within the standards established b.v federal r e c. u l a t i o ns .
Monitoring of mill effluents and the offsite environment

would assure that man and biota are not being exposed to

excessive radiation levels.

5.5.1 Mill Personnel Monitoring Program to External

Radiation

The purpose of the persor.nel monitoring program will

be to provide accurate and timely measurements of pe:sonnel
exposures. This program will provide a means of determining
whether these exposures are within allowable limits and

will permit action to be taken to bring exposure levels

to as icw as is reasonacly achievable. Areas with levels

that would lead :: expcsures in excess of 25% of limits
. ,ag.. _ _, . o e. . =. _ o. ... _ _- . e. - ; y ,. . . -, =. n . _~ s . ,., a. ,,:2, w ,

. < . .. a. s. .s , =..... .. . i.. ..

4 ,_ c . . ... ,. . et.. .. ...

5.5.1.1 Film badges, cc:ained frc= R.S. Landauer, Jr.,

Company; Glenwced, Illinois, or an ecually competent supplier,
will be utili:ed to determine individual radia icn expcsures.

Badge specifica:icns are given in Section 3.7.7. Badge
recordings will be filed in compliance with 10 CFR 20.101.

L
Film badges will be assigned 10 each .ew employee per-

manently assigned :: areas where badging is prescribed (Tacle
, ,

g' %

.)

n- ,

?
-

'

o
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5.5-1) within thir ty (30) days of the date of assignment.

The cumulative occupational dose of these employees will

be filed in accordance with 10 CFR 20,202(a). If total

cuarterly exposure exceeds 25S of the 10 CFR 20 limits,

the ersonnel involved will be assigned to duties in areas oe

cf known lower radioactivity and the area studied.

5.5.1.2. Mill Area Monitoring Program

Radiation monitoring will be used throughout the mill

to protec t plant personnel. This program will also assist

in detecting abnormal operating conditions through measure-
; s; --~w4 3 ;.m..on o.c a .1 - wyna,, p . . *. a- c :. u, . .o .u n i a L, s a;-.w..on .l a. . . e .1 e . n w w .m

-
.m. --

e., an? c.. a . a d ; , ; o . . .. a. a s , , e .. a. . . . -. . 4. ., ., u a. . a e n ...o n ~ <a l;.,s .x. . . .. i ..-, - 3

at locations in the restricted a:ea as described in Table

5.5-2. Calibration procedures are outlined in Section 3.7.7.
,

I

a

5.5.1.3 Sources of radiation other than natural materials

will be monitored to detect leaks from sealed sources or,

inadecuate shielding of x-ra.v ec.u i ome n t. Such monitorin-3.

vill include the sources used in density measurin- devices3.
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Step-by-step procedure for analyses is shcVn 'n Appendix
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TABLE 5.5-1

PERSCNNEL PARTICIPATION IN FIU4 S ACGE PROGRAM

ESTIMATED NCM3ER
JOB STATUS OF EMPLOYEES

Loader Operation 3

SAG Mill Operator 3

Leach Operator 4

Washing Circuit (CCC) 4

Yellow Cake Precipitation Drying 4

Yellow Cake Packaging 1

Soiler Operator 4

Solvent Extraction & Filtration Operator 4

Reagent Control Operator 4

Vanadium Preci.oitation and Dr.vinc 8

Helpers o
Mechanics & Helpers 22
Instrument Mechanic 1

Electricians 2

Yard =en 2

Warehouse 3

Mi11 grind Operator 3

Mill Superintendent 1

Mill Foreman 1

Maintenance Foreman 1
Shift Foremen 4

Sample Preparation Person 1

Sampling Plant Foreman 1

Sampling Plant Cperator i

Vanadium Plant Supervisor 1

Cnief Me tallurgist 1
Chief Chemis: 1

C heni s t 4

Analist 4
- ,

.u..=w m
,,--4 --
** yew = A

Metallargical Techniciar 2

Radiattor & Safety 3
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TABLE 5.5-3

AIRECRNE RADIATICN SAMPLE LCCATICNS

SAMPLE IDENTIFICATION LCCATION DESCRIPTION

BA-1 SAG Mill Area

BA-2 Leach Tank Area

BA-3 Washing Circuit CCD Thickeners

BA-4 Solvent Extraction Building-

-Stripping Section

BA-5 Solvent Extrac tion Building-

-Extraction Section

BA-6 Yellow Cake Precipitation

and Wet Storage Area

BA-7 Yellow Cake Dr1"inc. and Packagiac.
Area

BA-8 Packaged Yellowcake Storage

Room

BA-9 Labor. tory Sample Preparation

Room

BA-10 Lunch Area

BA-ll Change Room

BA-12 Cre Storage

BA-13 are Buying Station Primary

Jaw Crusher

EA-14 Cre Buy;ng Station Secondary

Jaw C: Usher

EA-15 Cre Ecying Station Sample

Prep Rocm

BA-16 Cre 3 j;ng Static:. Final

Ve r l .' Sample Area

3A-17 AdIin;St!ati?e 2uil'.ing

A

i

, 3

, .

\
, J

1

a w
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Mill operating personnel working in processing areas

where the otential .cersonnel ex.cosure mic.ht exceed 25%e

of 10 CFR 20 limits will be required to wear individual

air samplers during the time worked in these areas. Operat- ;

ing and maintenance personnel working in areas of the mill

where exposure from dust inhalation is intermittent will

be required to wear air samplers on a periodic basis to

establish typical exposures for these individuals.

Individual air samplers will be used to provide approxi-

mation of the amount of uranium dust inhaled by the employee

carrying the sampler. The samplers (MSA Mcdel S Montaire

Sampler, or equivalent) will have built-in air flow indi-

cators for calibration, will be batter.y .ccwered and have

air . cum.es with the suction orifice of the pump covered b"1

a .c a .c e r f il te r ; the . cum.e in-take will no rmally be car r ied

in the lapel area (" breathing :cne"). The sampler will

be calibrated at least once each eight hours. The dust

samples collected on the filter discs will be analyzed for

the natural uranium content b.v fluorometr ic me thcd s.

The sample areas listed in Table 5.5-3 will also ce
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5. 5. 3 Rad ioac tive Mate r ials Intake
When routine work is .cerformed, assessment of an individ-

ual's exposure to airborne natural uranium and radon daught-

ers will be calculated using the results of the prescribed

sampling in each area and the time spent in each area of

e x.o o s u r e as determined b.v careful observation of the task
cerformed b.v each individual exposed. Cuarterl.y breathing.

:one samples using prescribed portable samplers will be

taken to assure reliability of this procedure. Individuals

wearing samplers will be determined b.v anal.ysis of routine

samples and their likelihood of reachinc the action level

of 25% MPC.

When non-routine maintenance is .cerformed, accurate

time records will be kept to calculate exposure to natural

aircorne uranium. Dust samples taken while work is being

done will be used in this exposure assessment. Periodic

breathing cne samples using prescribed portable samplers

and approved cyclone attachment, will be taken to assure

accurate assessment oi exposure during non-routine work

assignments.

The coser"ed time spent in each area where rcutine

wo.-k. ' a- a. . . s^ .r . = " , u'..d 'n ".c' .- a. a. .x : c. a u .- a. " c ;" c d . ". a. ~ ~ % v. r ^.D . u. r .- . -- .
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5.5.4 Sioassay Prograr.

The bioassay program will conform to the program out-

lined in Regulatory Guide 8. 22. Where the word "=hould"

appears in the Regulatory Guide, it will be interpreted

as meaning "shall."

o-
5.5.5 Contamination Control Program

5.5.5.1 Personnel

All personnel working within the mill area vill be

provided with change rocm, shower, and laundry facilities.

Employees working in the yellow cake product areas or perform-

ing maintenance on equipment from these areas will be provid-

ed coveralls and be required to change and shower prior

to leaving the mill. All employees will also be required

to monitor themselves with a survey meter prior to leaving

the mill. Alpha contamination on skin or clothes greater
2than 1,000 dp:/100 cm shall be cause for additional shower-

ing or decontamination and an investigation by radiation

safety staff. Spot checks with a survey meter also will

be made at least quarterly. Coveralls and contam-
a-

e
f
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1

inated clothing will be laundered on site. A respitatory

protection program will include written procedures and person-

nel training in the use, care and cele.._4c.. e . n. s - _4 - , . ^ . s_ _ . - ~

as outlined in ANSI-2-88.2-1969.

5.5.5.2 Clean Areas

Surface contamination surveys of clean areas, e.g.,

administration offices, eating areas, change rooms and con-

trol rooms, will be conducted on a bi-weekly basis using

the " wipe sample" method in accordance with Annex C, " Guide-
lines for Decontamination of facilities and Equipment Prior

to Release for Unrestricted use or Termination of Licenses

for Byproduct, Source, or Special Nuclear Mater ial. " Areas

which have wipe sar..ple ac tivi tie s gre a te r than prescribed

by Annex C will be resurveyed and decontaminated, and an

investigation to control the source shall be initiated by

the RSO. A

5.5.5.3. Mater ials and Equipment Release

Equipment and/or materials, excluding are haulage vehicle,

will be surve.ved .orior to leaving the site. The surve.v
will be conducted using an alpha surve.v meter. Materials
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5.5.7 Effluent Monitoring Program

A pr gram to pericdically monitor the airborne efflu-

ents from various release points i n the mill at 31anding

and at the site boundary, and the liquid effluents (if any)

from the tailings area vill be conduc ted. Sampling points

are shown in Appendix E c.d the groundwater monitoring pro-

gram is treated i n detail in Appendix A-B. The quality

assurance program is outlined in Section 7.5.

G

A direct ccmparison with the background levels of the

analyzed radionuclides +ill be possible, because the pre-

oc.erational s am.o l i nc. r gram encompasses the same locationse

and utili:es the same instrumentation and collection .croced-
ures. Thus, the .cro.cos-d .crogram will assure ccc.cliance

with 40 CFR 190.

5.5.9 Radiation Safety Pr; gram - Radioactive Sourcec

sources of radiation from other than natural mat rials

will be monitored quarterly to detect leaks from sealed

sources or inadequate shielding of x-ray equipment. Sources

monitored will incl >de the sources used in density measuring
devices and anal.vtical x - r a.v ec.uicmant in the laboratory..
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It should be noted that the tailings management plans

(see Section 5.5.12) will require that each cell be reclaim-

ed soon after it is filled, thus minimi:ing the period of

enposure of the tailings.

5.5.10 Mill Ventilation and Dust Collec ticn S.ystems

The dust collection s.ystems at the White Mesa mill

are described in Tacle 4.1-1, and in Sections 3-7.6, 4.1

and 4.2. g_

Uranium drying and packaging operations will be conduct-

ed in an enclosed building maintained under negative ventil-

atic n. Yellow cake .carticles in the free gases will cass.

th.ough a wet fan scrubber. The manufacturer's stated effi-

ciency for this type of scrubber is greater than 991.

The processing ouilding and equipment will be provided

with ventilation fans to control the concentration of gaseous(
effluents. The solvent extraction buildinc. will be ec.ui.u ede

with a forced-air ventilation system. These ventilation

and dust collection s.ystems will be i n s.ce c te d at least month-

l.v and tested at least c. u a r t e r i.-i . Other checks and assur-

ances that the ventilation s.y s tem is wc: sinc. . :: ce r l.y are
.
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able within the 7 ext few months. In addition, Battelle

Northwest labora-
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A thickness of 9.0 feet of silt-sand reduces the surface

radon flux to less than twice background. A mixture of

s il t- s and and sand or a cover of sand would require 16 feet

or c. r e a te r than 20 feet, r e s.:e c t . ve l.v , to achieve the same
goal.

Gamma Radiation Attenuation: Theo r e t ically , eaca foot

of rcked earth cover will educe the gamma excosure ratet .

by a croximately en order of magnitude. ( G amm a R a.v attenu-e.

ation is heavily dependent on atomic electron interactins

e.g., Compton collisions, photoelectric absorption, so that

the absolute t. vee of T.aterial, c l a.v , etc., is irrelevant.

to this discussion. Thus, co ns i .Aering the worse case, 9.0

feet of cover material, the reduction is of the order of
4

10 . This would reduce the gamma dose of 7,736 mrem /.vear

to significantly less than 0.001 mrem / year.

5.5.12.6 Tailing Reclamatin Alternatives

Several tailing reclamation concepts were considered

prior to selection of the proposed plan; these are discussed

in Section 9.0 and Appendices H & I cf the Invironmental

R e .c o r t and Appendix A-A of this re.co r t .
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The draina~e basin upstream of the tailing re t ent io nfl.ced. e

f acility will not centribute wa ter to the impounded area.

Flood waters which flow towards the tailing dike s will be

stored on the north side of the dike where flood waters will be

evaporated over a period of time (See Appendix A).

The possibility of floods in Westwater Creek, Corral

Creek or Ccttonwood Wash causing d am ag e to the tailing reten-

tion f acility is extremely remote. Th is is due to the approxi-
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(see Appendices A and A-A)
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Elec tr ical r mechanical, or water s uc.o l.v f a il u r e to.

the yellow cake scrubber fan would be noticed ver.v C.uickly,
as the ter:cerature on the .vellow cake dryer would elevate

.

rapidi.v. An audible signal would activate as a result of

the increase in temperature and the dryer would be shut

down automaticall1' due to the interlock s.ysten described
i n Sec tion 3. 7. e . No impac t would result from such an occur- a

rence.
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6.1.10 Tornado
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building and solvent extraction building which will consist
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of delivering 2000 gallons per minute at 100 .osig for a.ccrox- !
.

imately 2 hours. In the event of a fire in the solvent

extraction building, the solvent would be flooded at a rate

of 2000 gpm and would overflow the settler tank. The sol-
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Proper a..d safe shipment guidelines for radioactive

materials will be the responsibility of the Radiation Safety

Officer, with actual shipment being the Ship,ning Department's
responsibility.

Driver or carrier instructions will be given to each

driver of each transport leaving the plant site with a load

of yellow cake. These instructions will consist of an explan-

ation of the product, preliminary precautions at the acci-

dent site, whom to notify and what to do in case of fire.

A copy of these instructions is included in this application

in Appendix F.

6.2.1 Responsibility for Yellow Cake Transportation Acci-

dent Response
. Energy Fuels Nuclear, Inc. will contract with a carrier

properly trained to handle any yellow cake transport acci-

dent. Transportation of the p-oduct and response to an

accident in route will be in acccrdance with applicable

CCT regulations and guidelines.
a.

g,o~ \-

e, o rs
''

bj
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I
6.2.2 Spill Countermeasures

|
In the event of a transportation-related accident on

the mill property, immediate containment of the product

will be achieved by covering the spill area with a plastic

shee ting or ecuivalent material to prevent wl.nd and water

ercsion. If sheeting is not available and depending on

where the spil.1 occurs, soil from the surrounding area may

be used. Perimeter ditchine will 'e used to contain the-
.

spill if it should occur in an area where runoff could result

from crecic.itation..

All human and vehicular traffic through the spill area

will be res tr ic ted. The area would be cordoned off if .coss-
ible. All persons not participating in the accident response

will be re s tr ic ted to 50 feet from the accident site. Local

law enforcement officers will be notified and may be asked

to assist in controlling traffic and keeping unauthorized

persons out of the spill area.

Covered containers and removal equipment--i.e., large

plastic sheeting, radioactive signs, ropes, hoses, shovels,

3 .-..e.n. tc-.p..A 74;w .a./ s c . a , .. e , 4 c. s , s = c..c, ..c.-<s . . .f3 s. ~ . vau. .,.X c
. s vt . . - c- - - . - ,

9 =4. ., g: .*, v .4 * '.. o. 2f=.,-- .2 . a s 2. . s2 w - -
.'- ' '. . e ;" ^. .' .' ^a w- -- a .. ) - . . .

c,gp. a .: e n . . a. x. ,. g. g ym.,.., -., . z. ... ~ .~ u.p . u. . e-- ..a.s- ..,-- ,
.-e... -- . . - . .

d ,. 4. '. .' a. s-j.74...- - Ke 4.. 2 c.4 e-2- .-. .. . , .
- . . c-j 3 s4 : 2,,.. w3.- 2 ..

.. sa. . = - - . 3. .. ----

men t.

G .' o v a. s , e . w . a. '. i . a. c .' o *. " i . . ~= , -=..d. ' " a..a-^-'' u' ^..'..+ .--^- ^
..; n- . .. .

contaminated during cleanup operations will be encased in
-' -..d k a. :- *. i., . ' . = .. a s . i c "- a c. e

'-
e ' u= . . . .= .- a. a . w .-#a-^. .w. s. . . .$ . . . i. . . a . .. .t

. .. . .

or disposal. a

Any fire at the site vill be contrclied by local exper-

ienced fire fighting personnel wearing apprcpriate respir-

ator.v .c r o te c ti v e e c. u i c. me n t .
!

'90 () b i
(ae 7. 7/79a)
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Response te a - i3mbers will have a thorough knowledge !

in basic first aid and of the physical hazards in inhala-

tion, ingestion, or absorpotion of radianuclides. Team

.2mbers will adecuately protect themselves.

The NRC will be notified prcmptly of any accident of

this type. A

, ,,_ kj D
,un

(Rev. 7/79a)
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6.3 Emergency Procedures

Emergency procedures will be established by the Radia-
r

tion Safety Of ficer for accidents that could occur. Person-

nel safety, environmental conditions and prompt correc tive

actions will be taken as well as notification of regulatory

officials. Emplo. vees will be i ndoc tr i na ted as to emergenc.v

anc remedial measures in the event of an accident which a

poses a health and safety hazard. These will include evacu-

ation procedures, clean-up measures, and follow-up medical

examinations if warranted.

Tanks which are likely to overflow will be equipped

with high level alarms to reduce the possibility of spillage

due to tank overflow. Dikes and/or curbs will be construct-

ed around process and storage tanks (excluding the water

tank) to confine the material in the event of tank spill.

In the event of an ammonia tank soill, the material would
.

be exoected to ev aoo r ate c.uicki.v. A sulfuric acid tank. .

spill would flow via a specially excavated channel to .he

catchment basin where it would be fully containec and subse-
i

, - o . . . :. c ., =. a . . =. u" "~. ~..=...k. a = ." #. . ;" .=..d-^...='.,...a...~.
-

.s - .c-" e .=a."-A'-
u w -f w. . ----

a. .,. ;e ,e., .i.. -_n.: - , --a m..v.. -.o.- .-.

goe.:-- =.- e.c n u. . a.a --.....c :
u- os , =:,+,

-- -. .. .u.a. ( .,, r ,. . . .C , .e ., .- --.e~a. ~ e..

ai . :--.< n. , , =.,x u.- u ,,c ,. .i.. ...a. n ., ..,s.-....... , = ,
-,, . . . .- . .-. -. .o ..o.,

.

.w...,, .= . . y .= ,,e.m- - , , . . . , ,33 4 g ,. .:. . c. . u..; a- . . . = . . , . ,x - ... . .--- . - - . . . . . .... .. ..

" e e- o o- ~. .=. .' . . =. d ' ;- ' . " . = . 5. ~ u . a- . .- =. = ~e c=~-~"~,.=....^'>.=_. i' = "- .- =_ c k-

- . . . . .. ..

- ., - , . . . , u. ~ a u, .e . . - . c.c,n--,..,a, .u..,. u. ; e ,u,,. - ,a o n .e .-u-.... . . . . . a: a... ~ -- . .n ,~..

;c. ... y m_ c .c .r r. , . u. g ; ... c;. m_ m, m , ...u
-

- , . ,
. m _ .e .

. u. ,. ..-.4. ,g...=c..~ v. . . ...

The break would be repaired and the a'f ec ted uea clear.ec

e x. - - : ; : - . . - - - . . s .r .
- e . --a - u. . e., c ., a n ,u- ,n .ne u a . ,. o .. m .u .. a. .. . rcu. .--a mco ..

,
i .. .

and direc tion of -he ';RC woulf be sought and heeded through-

out the episode.

.
C.

f **
( .=~_ . , ,/ o a. = ,> T,a

.. s
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Procedures for respondinc *o o*5e.- u4. es o. emergenciesc
- - . w

.

. .

requirin9 removal or isolation of personnel (e.g., evacuation

in case of fire, protection of employees from various soills

and pipe breaks, and general first aid) will be develoced

and documented in writing prior to mill start-up,

a.

CN
x a,n. v.

(Rev. 7/793)
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7.0 QUALITY ASSURANCE

The Quality Assurance Program will be the responsibility
I

of the Vice President of Operations, and will be carried

out in accordance with Regulatory Guide 4.15. This program

will acol.v to designi construction mill start-up and mill.. r

ocerations..

a.
7.1 De sig n

ew . ., ., a.r . .w...e r a. c y o n s .i k i .' 4 * " c .' * ". a. v i c e 0. - =. s i # a. .. -. .. -. . .u..

of Operations to select a competent engineering firm to design

* h. e m .i ' ' a . d *. = 4. .' .i ..c. s r e a. r. . i. ^ 7 a . s . a. .m . '.+..e- .v. = . . = ^: a. .- o .#v.. .. . ..

U r a n i u... . . o c a - c i . . w i .i ' h. e e e. o . . s i" '. a. .# r .- w . 's .4 . -.,d". . ' . . ' c.-^m aa. .y . v . . .. .

,,,,,,,,j. c.>.en. 4 ,, -- .w...e eng.4.ee ,., .4 ...,e m. s, 3 ,...3 . . ec ,. ac 4... 4 s. s...;s . .a , 1,..m-. : <_-e.. ...

include ascertaining compliance with all local, state and
a.

federal codes and r ec.ul a t io n s . He also will see that c.u a l i-
fied personnel review design criteria with regard to safety

. . . . .

anc rac tation contro.r anc wl.., a.cc r o v e a. ., sc.ecifications.

<o r ma te r ia.3 s or cons truc tio n.-

.

7.2 Cons tr uc t ion
*" e V .i c a. .o - a. s i d e s*. o .# c - a. r = ~. i o . . c. ' ' . '. .' " a. - a. s o . . .c i. k .' a.~. . . . .- . -: - u .. .

s ,. o r e e . a. C u. 4 .. y a Cn...y. e . .c ; , ,a. vs....C. a e a .: a. , a C n ,n n....a -.n -n
o .. ...a .w . . . . w . . . . ..

3 ".d a. .#. .# .iC . a..". *. .' "; o " e .# .5 ". a. d. .' . " . . . . . .'".A.i ~a ^# " ." .2 . .i " O .' ^ -V.. c . - y . .#*
y f .. w. % . .

w . e 4. . .g o...,.'.-a - , u
. a. .e y v..a .i a ., a.n :n e : ,.u. .+ ..n...v~. np .. a .c

, o. . .v. .y .

,
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.. w ..o v.., ... . . ..

w v, - . . . , C . 4 n .-

..a... .. i..

2 . , a C e. . . -
~

. o.,::. .. n,.a...s.-, - < : .n ; - , - . --: -- . . -4. e. . ; 3 .=u .s ...cy.w., c a s .a . a . .c
w ;. a. e. ..
2 -

aww....av.--...- a c L, T . . ., . .:3~. w .-..... 4-.--, -n..a..s ..s...
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g g .* .f . . 3 w e n. g . . . . q . i. g iq n: w h. a. 6. 2
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6. All sa f e tv. e c.u i. cme nt , suc h as , mach ine rv. C. u a r d s ,

varning signals , hand rails, eye wash foun tains , and safetv.

" c u . . .a d .7 s w . .' .i ba. .i . . s w = .1 .' a.d. a - a. cee . u= ". i . .g .i
. . . u

7. Nuclear density c.auc.es will be checked for " leaks"
.

m,.s .. 4.. s . . .1 .$ - . i c ,. . .,.
... .

7.4 operations

The Manager of Uranium Processinc. will be directi.v
respcasible for the safe, econcaic and ef ficient operation
o f the plant. He will have written procedures for executing
'he .# ^ ' ' ^ v .i . . c, d"...ias-v.-w ' ...

1 On .r a. - y C a c- i. b .i a. ww p . 4 1 1 4 . .a .s .i .lq- Ca 4..w. . *
h. k. 4 3.7i.#4.sdc3.4m- -o..a; ,---- . . --

g g d w w- . y . w. a. . . . y . 3 g ...g .' .o o* .a .

7 Ce e *w'a 3 *. w .1 1 e ... .1 .0. r o o. s *w s .'s. e y a .c . i. n a. b. s. -----.4.C n=Ai 33-. y ; . u .

' ." a .i ."A .i .". C, " r w^ c,." * m a n d U ".d e &" .C. ". ' '.C * b. e ." .= d .i a . 4 ^ ". b. = ". .S .* # c' .I ."."< O .l y c. A .y . . .. Aw. . .

* *

.3 . . td e w h.a 6 a.1 o. c ,w, 4 - m. .a. .. i m. * b. a. .iC -.a.. .d e - - m. .e .,. w. .i . . ;s ,.. 3 .y. .. .. y wy-

,M . n.*% i . . C' a. .e .; ; 4.4 e G y . C . .: 4 . C. 4. w .4 J .ep 4 . eea A. .

8 -.g . b. s .Og sii -p g * ..1 3Aa-.
. .. .... - - - y . .e . e . . . . s. . ~...' e s. g o , . . a. --.n 3.3 3. .4.g.w 4n. w . .<..

<*, 3 c. 4 - .. c. w; A...w - . .i s. a. ..W4 . 6 4. . . . . ' . f.'..... . e. - ,c .;.w. ....

-

.O. p . . , . . . %. . a. ;. , sm ;- - - . a. s. ,y w...ana t.e u..,.,...:..n2,J # ::.
.. ..n . ..-u.s..w..a. w. ;

y . w q . -- e . . b.. * b. a. J ' .1 33 .c g e. .6.,. .s .' . 3 3.: . ~.. 3 .a . p qs- . . . : * A- , , , . .. .a.. ..... .. . .. . ..
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..
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" ei
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ay.
- -.a ..; . u... y v
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7. See that an ins.cection of all ec.ui.emento associated
control devices, gauges, and alarms installed to control

dust, gases or fumes within the mill is .cerformed and record-

ed weekl.v b.y a member of the radiation safet- staff.

If an.y of this equipment is found to be inadequate, the A
Filiation Scfety Officer will be notified immediately and

corrections made. A reccrd of the malfunction and follow-up

a c ~. .; ^ r. w i .l .' be 'c wa.#=d ~.^. ~. " e ~..w' ..a 3 e - _v' - - ^ v v, m s .4 . ~ .- ' ' '- .v. - . ._...m e.. .

a 4.4 .n,,n_.,,._.., 4..s re^4^.. w ; ' .' he. re..'n.- cw . o .' ..a- "u .- a. ' .w. _= w mv..+-_.4ve-^-
.y . .. w-- - _

-. .- em,a ..a wo. e y . .- m-,,
-- y.. .=

a.
8. Establish a .crececure s.vstem so the Mana9er of

Uranium P-ccessing will be r.orified in writing i f work is

required that could result in the exposure of plant person-

nel or the environs to radioactive materials i n excess of

established limits.

9. m. o. 4 e u, .nu = ,' .' - .=.- .- - "v - u' . . L c v .w "w ^w . y e _ .i r% . - .- = "v .4e oJ s-a 4 4 - 4;
.- . . 2 yy v . w .

m V y t .v o * 4 . y~ . G C c 51 s * C 3 1.A .v o. o .4 e .4 m .e. d a s~ A < s w .s - ~ c~ w 4
.m. .C p C ~.4 e..s-am Ame n

=w*. n- -
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3. Perform quarterly revie.s of training documentation

to verify the adequacy of course content and training records.

4. Review and approve sampling and surveying prccedures
a.

and their revisions, and document to assure that the provisions

o f Regulatory Guide 4.15 are properly i ns t i t u ted .

5. Review and approve sampling and surve1**inc. -rocedurese

for industrial safet.v radiation protection and environmentalo

impact considerations.

6. Review and ac.crove .crocurement of radiation ero tection. .

and environmental monitoring instruments and calibration

standards.

7. Perform v.onthly reviews of survey records to insure

comple te nes s , detection of abnormal conditions and adequacy
of follow-up actions.

8. Quarterly audit of the radiation instrument calioration

records and procedures. Calibration procedures will ba

in accordance with NRC reccmmendations and manufacturer's
specifications, as equi: ment is receried or before use (see
=a__-.__ .. . . ;.,

9. r..c. . . . . d v" v' c. ' .. c . - g o . .- *. *. . ' ; =w-..s v^. ;v"O ' . " . . . ' . . o,-2 . '
" " 3 -- - .'... . . . -

a .' c. " a ' ' .' d o ' ' s W .' s .". '. *. "sc u .c a. --w"'."'..#.^^. . 'o.'. _0 ' &. . ' -
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11. Be responsible for seeing that all sampling and

analyses are conducted in accordance with the CA program;

he will also see that laborator ies selec ted to perft .m con-

tract analyses will have QA prog:ams consistent with that

for the mill to assure that confidence limits of analyses

stipulated by the license and sensitivities stated in the

Branch Position for Operational Radiological Environmental

Monitoring Programs for Uranium Mills are met.

a

-

[ s
'

.. ,

(Rev. 7/79a)
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* * *

The folleving plates are attached and cecplete this report.

Respectfully submitted.

DA L 'a. u.Cr32. '-'. ..

\/ / ,

_- '/ <

s _. ---_/ > J f-

T#rry_K. Davidsca#
/.ca..,e. .

. . .

u.3 / : ,. g. -

Plate Descri::ica

1 a, b , e A::ist 's Renditien - DELETED
_

Flo: Plan - 6-Cell Taili=6~ Disposal Syste:

a
3 Se::ica A-A - 6-C411 Tailing Disposal Syste:

4 See:ica 3-3 - Transverse See:ics, Cell 2

.ypical a...t.<e Se::ica
. .

a t

6 Final Dike See:ica

7 Typical Drainage Di:ch See:ic:

S Cpera:icnal Sequence - Figure 1, 0, and 3

9 Cpera:icnal Secuence - Figure 4, 5, and 5

10 Opera:icnal Sequence - Tigure 7, S, and 9

11 Opera:icnal Sequence - Figure 10

12 Recla=a:ica Schedule

- .
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-
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GENERAL

.v.a .i e r f e::'.m e s of the tailins mana;;e=en: plan include par:iallv.

excavated c ent air-en: cel?s, conpacted sandy clay and sil: liners and
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