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TABLE 3.1-3

CCMPCSITION OF LIQUID IN PLANT TAILING SLURRY
BASED ON LABORATORY TEST WCRK

Parameter Amount
Composition (g/liter)

v 0.24

4] 0.0025
Na 4.90
N83 0.065%
Cl 3.08
SO4 82.2

Cu 1.62

Ca 0.48

Mg 4.06

Al 4.26
Mn 4.5¢

Zn 0.09

Mo 0.0g7
Orjanics «

pH 1,8-2.0
As 0.052
Ba 0 0003
cd 0.0017
Crt 0.0060
Pt 0.091
a3 0.000001
Se 0.0025¢
Ag 0.00006
F C.0014
si 0.3C

Radioctemical assay (=Ci/liter)

Gross alpha emissions 2.5 % 103
Gross Seta emissions 2.3 % 10g
Th-230 1.2 X 105
Ra-226 2.3 % 105
Pb-210 2.8 % 107
Measured in lions per 100 1

) rec 1in gal.cns per 1000 gal.
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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 constructed 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 cverflows 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 pe pumped into the appropriate
circuit.

3.6.2 Leaching

Leaching at the White Mesa mill will be designed for
vancdium as well as urarium extraction. A two-stage acid
seach having a total 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 ligquor from the leachec residue in
the No. 1 ccunter-current decantation s‘stém thickener and
mixing it with fresh ore in the first stage leach. The
f.rst stage leach will discharge to the Pre-Leach thickener
and the pregnant liquor overflow after clarification wi'l
be pumped to the solvent extraction circuit. The function
of the first stage leach is to utilize thg 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 aruund the leach
area to contain spillage from the leach circuit. This catch-
ment area will hold sufficient volume to contain the entire

(Rev. 7/79a) £78 UUY




3=-3a

ccatents of any one of the leach tanks. The concrete floors
will be sloped toward flocor sumps where spills can easily
be washed and recycled back into the circuit.

In the event of an overflow each leach tank will be
constructed with an overflcw pipe line down the side of
the tank and di:ected towacd the floor sump.

The thickened underflow from the Pre-Leaching thickener
will be pumped to the second stage leach circuit. Two tanks,
aprroximately 22' x 24' wood 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 eguipped with rubber covered turbine type
agitators. Sulfuric acid and manganese dioxide or an eguiva-
lent oxidant will be added to the leach tanks in the second
stage to dissolve the uranium and vanadium.

(Rev.




Approximately 200 to 300 pounds of H2SO04 per ton of
ore will be used, resulting in a free acid concentration of
about 75 grams/liter. Oxidant equivalent to approximately 10
pounds of MnC, per ton of ore will also be regquired. the
temperature of the secondary leach circuit will be elevated to
approximately 70°C by the injection of steam.

3.6.3 Counter-Current C cantation (C.C.C.) Washing Circuit l
Separation of the strong acid liguor and washing of

the leached residue, wi.l be acccmplished in a multi-stage

counter-current thickener arrangement using 125 ft. diameter

conventional thickeners, or 40 ft. diameter high capacit:

type thickeners. The barren raffinate will be added to the

final thickener for washing, drastically reducing fresh water

reguirements., This internal recycle is eguivalent to approxi-

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

or conservation of 833 gpm of water,

During each C.C.D. thickening stage, solid particles
settle to the bottom and the uranium bearing solution reports
to the overflow launder. Polymeric flocculants will be
atilized to increase the settling rates of the solids in
each stage of Thickening. The underflow slur:y from _.he
last thickener, will be sampled and pumped to the tailing

retention area.

As menticoned a!

)
is utilized in the £

rst stage leach circuit before regorting
to the Pre-Leach thickener. Overflow from the Pre-Leach
thickener (pregnant soluticn) is transferred to clarification

and filtration prior to solvent extraction.

(Rev. 7/7%a)




>=35a

Tne thickener tanks are situated on a concrete slab
with a curb around the perimeter. Any overflow cor spillage
from this area will be contained within the perimeter unless
several thickener tanks would fail or collapse at once.

In this event, the contents would flow 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 sump pump will start automatically when the sump becomes
full and divert the material to the appropriate cirecuit.
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 ;umped back into the
mill circuit.

3.6.4 Solvent Extraction, Precipitati n, Dewatering and
Drying

Solvent extraction will be used to ccncentrate and purify
the uranium contained in the overflow solution. The solvent

n
extraction process is carried out in a series of mixer and

(Rev. 7/7%a)




settling vessels using a amine-type compound cirried in
kKerosene (organic) which selectively absorbs the dissolved
uranyl ions from the aquecus leach sclution. The organic
and aguecus sclutions will te agitated by mechanical means
and ... allowed to separate into organic and agueous phases
in the settling tank having an area of about 1,400 sguare
feet.

This procedure will be performed in four stages using a
counterflow principl! : where the organic flow is introduced to
the praceding stage and the agueous flow (drawn from tae
pottom) feeds the follcocwing stage. It is estimated that, after
four stages, the organic phase will contain about two grams of
U303 per liter and the depleted 2gueous phase (raffinate)

iter. The raffinate will be recycled

'4
-

about 5 milligrams per .
£0 the counter-current decantaticn step previously described or
further pr

O
(9]
Y

ssed for the recovery of vanadium as discussed in
Section 3.1.3. The organic phase will be washed with acidified
then stripped of uranium by contact with an acidified

- Y ;|
scgium ciloride solution in mixer-settler vess The Dbarren
L) . 1 1
organic sclution will De returned to the solvent exsraction
- = 1 -
circult and the enriched strip sclution containing ascu:s 20
-~ r~ 3 T3 - b4 - - -
grams @f U303 per lictsr will Se neusralized with amnmcnia =2
- - - .. G - - - T A
prfecizitate anomenium diuranacse Yyel.icw cake"), The yellow
-~ 11 »a ca®d ald in & o PO W S iamakar sl e amara
~ e ~ . - =T e - - Tw0 -V e e e oadan el holob(-iaobé -aa
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Feed tanks as well as the raffinate hoclding tank for
the solvent extraction circuit will be situated inside catch-

ment basin adeguate in size to contain the contents of an’
one of the tanks.

OCverflow lines will also be installed i'. each tank
flowing into a common sump. 71nis sump pump 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) will be constructed with an overflow
near the top. 1In the event of tank overf'-wv or collapse
the content will flow into the ccncrete sumps on the west
edge of the solvent extraction building. Zump pumps will
be installed in the sumps to transfer the collected material
to the appropriate tank.

The thickened yellow cake sl will te dewatered and

d w
washed in a two stage centrifuge circuit. This slurry is then
pumped %o a 6§ £t, diameter oil £ u

calciner) cperating a

(
dried uranium concentra

- - - SN r ® +4 11 - - >
t2 (adout 50% U303, will De passed
5 B s 204 8 i ity e - - s 3 i .
SArougl a fammer mill IC proqQuce & procduct of less than 1/4
nen gize ] e e el e - -~ = mmsy S imat el R
mitleis S Aa&T e a2 SLi8C £O C- - 3.--, Wis aes s - = - aite L cmee e mw
-~ pue - - - e mmam - cx - . - Sfama’ N am Sy - - - . - -
- - ;-‘30-, - a2l SacC a‘-‘--u - Ye T HRea il WL eSS awa S...:. ne -
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The uranium concentrate drying, crushing and packaging oper-
ation, will be conducted in an isolated, enclcsed building
with a negative ventilation pressure t> contain and nollect-
ed (by w.. scrubbing) all airborne particles. A description
of the scrubber is given in Section 4.0.

A concrete curb will be sonstructed around the yellow-
cake holding and thickening tanks. Spillage from any of
these tanks will be containad 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 a

the location is described under items 5.5.1 and 5.5.2.

3.6.5 By-Product Vanadium Recovery

Vanadium is present in some ¢f the ores and will be
soluable t¢c a major degree along with the uranium during
leaching. The solubilized vanadium will report with the
uranium raffinate. Depending con the vanadium content of
the uranium raffinate, it will either be recycled to the
counter-current decantation step ) or further gproces-
sed By solvent extraction for ¢

o

(3.1.3
covery of the vanadium be-




3=7a

The vanadium recovery process will consist of a separate
solvent extraction section to treat the urarium raffinate
and precipitate the vanadium from the strip solution. Plate
3.1-1 illustrates the process. Referring to Plate 3.1-1,
the uranium raffinate will be pumped to three 12' X 16' agitated
wood tanks and three 44' X 20' wood holding tanks where the EMF
(oxidaticn potential) will be adjusted to =700 nav with sedium
chlorate or peroxide and the pH raised to 1.8-2.0. The solution
may possess soma turbidity after this utep and will be filtered
prior to passing to a 3-stage solvent extraction cir«
vanadium solvent extraction section is essentially o
design and size as utilized for the uranium. An amine type
compound carried in kerosene (same as used for uranium) w
selectively absord the vanadium ions for the uranium raffin
solution. The crganic is then stripped of vanadium with a soda
ash solution. Ti. barren organic solution will be returne
the sclvent extraction circuit and vanadium will be precipitated

frem the enriched sirip solution with ammonium sulfate,

1Y
"
O
"
o
4 |
1y

O
w
T
.
[\
'

Dikes will be constructad around the perime
tion tani to vontain largce spills such as ta s
Aliso, overflow lines from each tank will flow intc £loor
sumps. In case the regular punp fails, an automatic stast-
ing sump pux

-

: :
CiICUit 02 0

l"n
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The vanadium precipitate (ammonium metavanadate) will
e f£iltered and dried. Th
jected to a fusion step a: approximately 803°C to produce
V4,05 (black flake). Packaging will be in 55-gallon drums.

e dried precipitate will be sub-

The vanadium is not radicactive. The drying and fusion steps
along with packaging will be ccnducted in an enclcsed area with
a negative ventilation gressure to collect (by wet scrubbing)
all airborne dust and vapors.

Dikes or curbs will be constructed arcund all chemical
holding tanks with the exceztion of the water storage tanks.
Large water leaks would flcv into the catchment basin west
of the pre-leach thickener.

The catchment basin arou~d the chemical tanks would
hold the contents of any one c: the tanks within the peri-
meter, with the exception of the sulfuric acid tanks. The
catchment basin around the sulfuric acid tanks would be
large encugh to hold the contents of both tanks.

n
s which will scund befcre the tanks overflow.

n
Pl
u
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Thls catchaen
gallons which will hold all of the contents from the pre-~
leach thickener

eners tanks.

3.7 Instrumentation
Automatic ¢r semi-autcmatic instruments will be util-

:?-e‘l.o T,’T;a)




3-8a

ized where applicable in tne mill circuit for safety, qual-
ity control, and process efficiency.

3.7.1 Grinding Circuit and Wet Ore Storage '
The rate the ore will be fec to the grinding circuit

will be determined by belt scales. The cre feed rate will

te controlled by the cperator. Feed to the grinding circuit

will be shut down by electric circuit interlocks in the

event of equipment failure, including the bag hcuse. | l

3.7.2 Leach Tircuis l
Sulfuric acié and an oxidant, such as manganese dioxide,
will be added to %he leach slurry to d‘zsolwve the uranium.
r

the acid content will be measured by pE or cenductivity.

Control will be manual adjustment of acid additicn as indicatedé
by an in-line flowmeter. OCxidaticn potential will be determined
in the leach slurry from individual samples. Oxidant will

be added as a slurry or solution and contrclled manually

through an in-line flcwmeter.

- - o - - - . . - - N ~ 2 - -

e -e..‘.-e.a-- e € ar;—- oxXila -=L:’ ¢ e 1€ Sl -:-‘I 43 ?E» agtJirse
will be moni=ored v tank =rner=cmeters angd contrelled By manual
-~ femw e T W - sl uCHieSers anNg <o e v --Te o~ walld2d

- -
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3.7.6 Drying and Packaging

The pactially dewatered rellow 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 temperature in the dryer. 1In addition,
the 7ellow 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 supply fails. A flow meter
will be installed on the scrubber water supply line and

checked twice per shift. a.

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
hopper and discharged into 55-gallon drums by means of a
rotary valve and prepared for shipment.

3.7.7 Radiaticon Safety and Monitoring Instruments
The various types of radiatiocn and monitoring instric-
ments used to ccnduct the radiaticon safe:y program are

-
-~

sed in this section. Survey met
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resair, anéd as recommended by manufacturer, or semiannually,
o

freguent. Check s«

whichever is mor
s

prior to in

3.7.7.1 Application and Specifications for Determining
External Radiaticn

l. Film Badges: Used for personnel racdiation exposure
B

(o9

monitoring. Contract services for film badges will be provid-
ed by R. S. Landaurer, Jr., or an equally competent supplier.

Evaluation and calibration is part of the contract services.
Badges will be monitored oy supplier cn a monthly basis.

A
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Badges will be capable of beta-gamma detection with a sensi-
tivity of 10 millirems x-ray or gamma and 40 millirems hard
beta.

2. Beta-gamma monitoring will be done with the Eber-
line E-5 30 survey meter (or eguivalent) with an Eberline
HEP270 probe. The sensitivity of this combinaticn 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. Low Volume Air Samplers: Used for taking air samples
in non-restricted areas. Must have a capacity up to 20
Liters/min. with built-in air flow indicators for calibra-
tion. Eguivalent to Eberline RAS~1 air sampler.

2. Low 7olume Air Samplers: Used for taking air samples
in the mill area to determine airborne Radiation conc .atra-
tions. Eguivalent to sampler manufactured by Scientifi
Industries, Inc. H25004. Capacity up to 20 liters per min-
ute. Built~in air flow indicator for calibraticn.

cnal Breathing Zone Samplers for Individual
amp rate of less than
minute, built-in air flow indicator, with zem.te
a

5 ' e IR B
rate from pump. Eguive

4. Radcn Daughter Monitoring - The sample is ¢o
on prescribed filters with an MS: h
counted with an Eberline Mini-sc¢c s
procedures prescribed in ANSI 13.8-1973 and the formula
for low count ¢

The pump and filter tr

(’\

- -
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5. G-M Counter - Professional Model 107-C, or egquiv-
alent, used for beta-gamma measurements. Will be calibrated
with a known radiction source prior to each use.

3.7 7.3 Applications and Specifications for Miscellan-
eous Monitoring Equipment

l. Galvanek-Morrison Flucoroueter, Jarrel Ash Mcde.
J. A. 26000 or equal, used for determination of U (nat)
present in air samples. 3Sensitivity of the flourometer
will be consistent with NRC-recommended lower limits of
detection.

2. pH Meter - Beckman 96 Zeromatic or eguivalent.
Used to determine pH of liquid effluents; sensitivity of
+ .1 pH. Calibrated with buffer solutions of known pH values.

3. Nuclear density gauges will be used for process
controls on each orf the thickener underflow streams. This
will be equivalent to Ohmart Sealed Source Model A2102 of
100 millicuries each. License will be obtained as reguired
under provisions of 10 CFR Part 30, "Rules of General Appli-
cability to Licensing of By-Product Material.”

4. An alpha laboratory counter will be us
radiation determination on wipe samples from vari

wlF

ment surfaces and nuclear density gauges. Unit :to have
a sensitivity of less than 10 dpm and is

manufacturer supplied alpha scurce E

Chicago Alpha Survey Meter, Mcdel 2672. Lowest range rnot

to exceed 500 cpm. Highest ¢
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S. Fl: personnel scanning, an Eberline RM-19 counter
with AC-3 Al .ha scintillation prokte (or eguiv
be used. Sensitivity of this ¢

-
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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 Gaseocus ~ Ore Buying Station

Dust generated during crushing and handling of the
ore in the Blanding ore buying station is collected in three
automatic reverse jet bag houses. The collected dust is
recombined with the ore at appropriate points so as to not
influence the grade of ore. See Plate 3.1-1 showing the
dust pickup points. Baghouse negative pressure checks
will be made and logged every two hours.

4.1.2 Airborne Dust Control - Ore Buying Station

All feeders, chutes and crusher transfe: goints 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 tag houses shown on Plate 3.1-
2. The design parameters for the bag house collectors are
summarized in Table 4.1-1.

The ducts are sized for air velocities of 3,500 =o
5,070 feet per minute and equipped with appropriate bslast
gates.

At times when exceedingly dry or dusty ores are encounts

ered, (usually less than fou

is sprayed with water tefore it is feé to the sampling plant.

This practice, which is the responsibility of the sampling

plant foreman, reduces the dust potenti
-

E
adequate control of dust within the plant

Control of dust in the sample pregaration room is accomp-
=

lished by t»o> wall-mounted hoods over the sample grinders.
These hcods are connected by duct work and discharge to
the System 3 bag collector listed in Table 4.1-1.

(Rev. 7/79%a)
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AREA NO.  DESCRIPTION
| Ore Buying Station
2 Ore Buying Station
3 Ore Buying Station
4 Ore trom Stockpile
1o SAG Mill-Ore reclann
hopper
5 Pre-leach Agttators
and Fmnal Leach Agitators
6 Botler, Coal Fired
Boiler, Coal Fired
/ Boder, Oil Fued
8 Urantam & Vanadium
Lxtrac tion
9 Yellow Cake Drying
and Packaging
10 Vanadium Drying-Faston
1 Vanaduue Fugitive Dust
(Rev. 7/79a)
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GAS FUME-DUST GENERATION AREAS

GENERATION

Pust

Dust

Dust

st

Fumes

Coal Dust
Flue Dust

Flue Gas

Fuine

Fume-Dust

Fume-Dust

st

. CONFINEMENT METHOD

Bag House

Bag House

Bag House

Baghouse dust collectors
(3060 sq. teet)

Covered tanks, and denuster
exhaust fans to atmosphere
Wet Scrubber

Centrituged Cyclone

None

Forced Air Building
Ventilation

West Fae Scrubbers (2)

West Venturi Scrubber

West Venturi Scrubber

DESCRIPTION
AND

SPECIFICATION WEFFICIENCY
9750 CFM 99.6
3000 CFM 99.6
3250 CFM 99.6
Torn héiodel 7D 9.9
30601 -Air to
Cloth ratio Lé6:l
16,875 CFM
Ducon €6"UWY4 99.5

12,000 ACFM
Multitype-Dry Cyclone 92.8

Up o6-changes per hour

Ducon UW& 1600 CFM 99,5

Sly Wet Venturi 99.5
Scubber 12,000 CFM

Sly Venturi Scrubber 29.5
6,980 CI'M




4-3

SIZ2:E 3§ RETAINED
2~ 2.6
1w 40.3
Is" 61.7
L 70.9
4 mesh 72.4
5 74.0
3 75.1

10 76.2

14 ¢ i A

20 8.5

28 79.9

35 8l.4

48 83.3

85 85.7

100 §8.7

150 91.0

200 92.3

270 93.1

325 93.7

$00 93.9

4.2 Gasecus - Mill
Table 4.1-1 summarizes the ventilation, confinement,
filtration, and dust collection system with regard to emis-
sion sources in the mill.
4.2.2 Airborne Dust Control - Mill v
Dust generated in the ore hopper area will ce collected
in 2 reverse jet bag house dust collecting system. Bag
house negative pgressure checks will se ma

e
céition, a dust suppre

twe hours. n ac ssion spray system
will be installed in the mill feeding system and used when
exceedingly éry ores are being fed to the SAGC mill. water
added for these purposes will remain with the ore ané go

les carried in flue gases from the
a T

ye rea will pass through wet fan
scrubcers (one on the dryer and one on the packaging process)
operating at an eguivalent venturi scrubber pressure of
20" W.G. The solution and particulates c¢ollected from the
scrubbers ake thick-

will be recycled to the No. 1 yellow ¢
ener, Specification for the fan type scrubbe

"
"
oy

P T
L 4

efficiency to be greater than 99 gercent. Plate
€ n £

3
trates the fan type scrubber presently slanned
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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 2mission

rate of 0.041 1l5s/hr 0308. The anticipated air flow for
each scrubber will be 160C ~fm. 3Scrubber 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 diyer are discussed
in Section 3.7.6.

Two wet dust collectors also will be installed to c¢ol-
lect and recycle dust ge-erated from the vanadium dry.ng
operation. An isolated porticn 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 radiouw:tivity is expected in the vanadium
drying and fusion step.

At the proposeé¢ mill, the processing buildings and
equipment will be proyvided with ventilation fans, hoods
and ducting to contrcl the concentraticn of gasecus efflu-
ents (See Table 4.1-1). A forced air ventilation system
designed for the entire solvent extraction and stripping

buildings will remove kercsene vapors. The ventilation
fan will be checked wvisually for proper cperation on a daily
basis. In addition, the fan will be equipped with “"running

€ £
light" s¢ that a malfuncticn will be readily apparent.
£ h

Coal will be used to fire Ccilers needed to produce
steam for heating the leac! pr
ments. A maximum of o
ed for this at a hes: input of appro: imately 50 million

BTU's per hour. As a result of ihe =¢ ler combustion, stack

(Rev. 7/7%22)
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gases released to the atmosphere will include carbon lioxide,
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. BHow-
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 cocal wruld
generate approvimately 720 pounds of sulfur dioxide per
day and approximately one-half this amount (380) pounds
of Nox. A scrubber will be utilized to control these emis-
sions.

Table 4.1-2 summarizes 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 products to assure adequate
quality control and plant operating efficiency. The labor-

tory fume hoods will collect air and mixed chemical fume.
for venting to the atmosphere. These gases will contain
non-radicactive chemicals, including BCl and NO.. The vclume
~#

of gaseous fumes emitted from the laboratory cger

a
will be small and free of dust as samples processed in the

.-

Dust is controlled in the small sample preparatic
g

o |

ilizing dust collector systems over the pu
t. Two 1SSCO .003 dust Collectors with 100 sg
filter bags are used to control dust. (Model Nc. PB-
12 with 825 cfa).

4.3 Liguids and Solids
The design of the mill is to be such that any leaks

or spills will be collected and recycled to the appropriate

.
- -
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part of the process, thus eliminating any preduct loss,
hazard to persconnel, or contamination of the surrounding
area. These collection systems are described in detail
in Section 3.0 under the specific equipment headings.

Most process ligquids will be recycled in the mill;
however, about one ton of liguid (water) for every one ton
of tailing solids will be discharged to the impoundment
area. The water (enalysis given in Table 3.1-3) will be
required to transport the solid tailing. 1In addition, the
elimination of some process water in t"is manner will avoid
a build-up in chemical ions that could be aarmful to the
milling pr. 'ess. No liguid ¢or solid effluent will cross
the property boundary, other than possible wind blown dust.

4.3.1 Tailing Retention Area

The tailings frcocm the milling operaticn will be dis-
charged by a slurry pipeline to impoundment -southwest of
the mill. The impoundment will consist of a series of cells,
with a total capacity to hold the guantity of mill tailings
produced frem a lS-year operating period at a rate of 2,000
TPD. The cells will be lined to provide containment of
solids and liguids.

zones, per 10

£ill or handled by off-

Appendices A, A-A, anéd A-3 correspgond to the informa-
tion reguested in Regulat
tion and Inspection ¢
Uranium Mills." See Appendix A-B for the detailed tailing
retention plans.

(Rev. 7/7%a)
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4.3.2 Sanitary and Other Mill Solid Wastes

All applicable State of Utah, Division of Health stand-
ards will pe met in the design and operation of the sanitary
facility associated with the mill complex. Sanitary wastes
will be disposed of through a septic tank and leach field
designed and operated in accoclance with applicable regula-
ticns,

Trash, rags, wood chips, and other solid debris will
be collected and buried in designated areas. Ccverall
"sed in the yellow cake area will be laundered at the mill,
Mill personnel will be provided with a change rcom and laun-
dering facility to allow them to leave their work clothes
at the mill. All liquid effluents from the laundry will
be routed to the tailings retention system.

The combustion of ccal will produce two ash products,
£ly 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 prcducts will remain in the tailing, settling
with the tailing solids, and will present no additional
waste problems.

& 1 ~ ; - -
Stack emissions from the ccal-fired boilers will Be
guSject 0 a precipitator to remcve fly ash, It is esti-
- 2 .
£ particulate mat-

ter will be relezsed ¢
from the scrubber will B

systam.

Liquid laboratory wastes will be discharged to the
n

g retention system.

$§ are to te released into waters of the
es. Therefore, nc reguest will be made to obtain

(Rev. 7/79%a)
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ater quality certificacion under Sectionm 401 and discharge

permits under Section 402 of the Federal Water Pcllution
Control Act.

4.4 Contaminated Eguipment

All egquipment contaminated in the mill process will
be buried in a designated zone per 10 CFR within the restrict-
ed area or decontaminatec as specified in Annex C Guidelines
for Decontamination of Facilities and Egquipment Prior to
Release for Unrestricted Use, NRC, November, 1976. All
solid waste from the milling process will be buried with

overburden material in accordance with 10 CFR 20.304 and
20.401.

(Rev. 7/79a)



5.0 OPERATIONS

8.1 Corporate Organizazion and Administratlve Procedures

w»

5.1.1 Energy Fuels Nuclear, Inc. Organization

Enezgy Fuels Nuclear, Inc., is a privately owned company
with he:dguarters in Denver, Coloradec. The company's business
s the mining and processing of uranium bearinrg ores to pro-
duce uranium concentrate (yellow cake), znd by-products.
The relevant company organization and the personnel occupying
each position are shown in Table 5.1.1-1,

ch level of

Tre authoslity anéd responsid a
managerant as shown Iin Table 5.,1.1-1 are as fcllows:

O
™

Ths Chairman of the Bocard is responsible for all

the praci.’ces and decisions made by those management personnel
reporting :0 him. He delegates the authority “or the de-
cigions irn the uranium mining and mill cperations to the
Pregident and Vice President ¢f Uranium Cperations.

The Vice-President (and General Manager) of Uranium
Cperations reports directly to the President of the Company,
and is responsible for uranium mining and milling operations.
The Radiation Safaty Officer (RSO) reports through the Licens-
ing Director to the Vice President, who is ultimasely cespons-

ané any

me
zation.
- r” e - - - -t
The Manage: of Uzanium Processing is cesgonsible %o
T - - <2 e 'y " : - . 3
the Vice President of Uranlium Operations for conducting the

company’'s milling operations in a s manner,
These zesponsibilities include production operations, mainten~
ance procedures, and overall security practices,

wer. >PO0R CRIGINAL




| CHAIRMAN OF THE BOARD)
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| PRESIDENT |
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| VICE PRESIDENT & GENERAL MANAGER OF |
—l URANIUM QFRERATICNS

|

_MANAGER OF URANIUM PROCESSING!
t
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(uu. SUPERINTENCENT
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ENERGY FUELS NUCLEAR CRGANIZATION
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TABLE 8.1.1-
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The specific responsibilities for enforcing the com-
pany's operational procedures and safety practices at the
mill will be those of the Mill Superintendent, who will
report directly to the Manager of Uranium Processing. The
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 equipment.

The Mztallurgist will be responsible for the metallurg-
ical control of the plant, which will include mill recovery
and reagent usage., He will alsc be responsible for the
metallurgical control of the plant, which will include mill
recovery and reagent usage. He will also te responsbile
for the mecallurgical testing required to insure that opti-
mum condit.ons are being maintained in cthe mill and that
accurate sampling is being conducted in the mill ané samp-
ling plants. He will be responsible for reccmmending 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 ané the analytical work performed in the lakbor-
atory, including ore lot assays for ore purchasing and mill
centrol assays. The Chief Chemist will
Superintendent and will supervise a staff ¢

analysts. He will alsc work clesely with the Mill Forem

The Radiation Safety O
supervisgio £

of his staff of radiation
for develo

functions s t s
protection of plant personne. and th

ility includes training of all personn
-

O
LA}
>
3
)
‘o
[
o
=
o
04
"
™
= o
.
g
s
r
w
=
O
3
>4
ir
O
Lh ]
-
]
8]
-

ni
industrial safety; moni
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evaluatirg, and maintaining records cf personnel exposures
and plant area surveys; posting radiation areas; providing
for radiation safety staff surveillance c¢f tasks in higher
than routine radiation exposure areas; maintaining plant
radiation monitoring eguipment; and preparing reports to
regulatory agencies. He is also responsible for investi-
gating personnel safety related incicents. He reviews nor-
mal plant procedures and equipment for cadiological safety.
Both the Radiation Safety Qfficer and the Licensing Director
will have sufficient authority to enforce regulations and
assure worker health and safety in the mill. They will
have the authority to cancel, postpone, or modify any opera-
tion or process which poses an immediate radiclogical haz-
rd. Radiation technicians immediate radiological hazard.
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,
perscnal leave, etc. The Radiaticn Technicians will te
assigned virtually full time to radiaticn protection activ-
ities., 1f they are asked to perform cther duties, these
will not tce in production or in areas where their authority
or disposition to perform radiaticn protection dutie
impared.

ivities at the mill involving design, procu:s
1 checkout, operati

a
d ecuipment will be
e

written, approved procedures t will comply
with Energy Puels Safaty Standards, the conditions of the
operating license, and existing regulatccy reguirements.

.

Administrative policies and procedures will be docu-
mented to clearly delineate the authorities and responsbil-

(Rev. 7/72a)
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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 availatle in each area where radicactive material
is processed, handled, or stored, and shall te reviewed
at least guarterly. 1In addition, for 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 safety staff shall be
prepared and used for perfcrming these activities.

The results of sampling, analysis, surveys, monitoring,
equipment <alibration, training, reports on audits and inspec-
tions. subsequent reviews, investigations and corrective
actions will be documented and ma.ntained for at least five
years.
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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 eguipment, and its locations and
use; define monitoring and repoiting procedures; in¢ des-
cribe the use of Special Work Permits as authorization to
perform work i. areas which might result in exposures greater
than 25% of 10 CFR 20, Appendix B limits (hereafter referred
to in this ccatextas 10 CFR 20).

The Radiation Safety Officer and Licensing Cirector
will conduct a quarterly review (audit) of all written operat-
\
|
|
\
|
|

ing procedures in conjunction with ihe other members of
the Internal Audit Committee (see Section 5.1.3)

A system of routine preventive maintenance is provid-
ed to assure plant reliabdility. The system provides fou-
a specific schedule of preventative maintenance on safe:y
related equipment to be carried out in accordance with :ipprov-
ed procedures. However, where the need for a nonroutin=
work or maintenance activity arises in areas which coull
lead to exposures in excess of 25% of 10 CFR 20 limits as
determined by the RSC, approved Special Work Permits will

Q s

cedures ¢f obtaining a Special

O
"
A
p._.._—._...- SE—

be tegquired. The pr
Perait will te as ¢

ed. This information will be provided cn the Special work ;
Permit. ‘
.
2. The Radiation Safety Staff will review trne Fermit i |
and, after insuring that the proposed work will not present |
a health hazard to the emplovees, approve the Permit i- B
writing, The Permit will stigulate the duration of time 8
Q™
N

- -
!

(Rev.




$=5

that the defii “d personnel shall work in the location and
all personnel protective eguipment to be supplied. The

RSO will provide the necessary surveillance and respiratory
equipment,

3. All supervisors will be given training in and
copies of, the reguirements for using Special Work Permits,
and the permits themselves will be kept on file for five
years.

5.1.3 Radiation Safety Inspection and Auditc 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 documente. inspection by the Radiation
Safety Staff of all work and storage areas, with a ieport
to the RSO on any items of ncn-ccompliance with operating
procedur:s; license requirements, or safety practices affect-
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.

w

«d.3.2 Audit Program
An Internal Audit Commicttee, composed of the Radiation

Safety Cfficer, Licensing Director, Mill Superintenden
? w

Chief Chemist and the Manager ¢f Uranium Processing,
be formed. The Audit Committee will:

~-Perform a guarterly review/audit of the radiation
safety program including procedures, exposure records, and
data, records from radiation safety staff reviews (including
the results of the monthly review by the RSO of exposure
records) and for the inspgect®~ n, eguipment calibration,
and training programs. A written report %o the Vice Presi-
dent of Uranium Operaticns, describing the results of the

(Rev. 7/7%a)
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dudit, results of follow-up actions, and recommencations

of the Committee concerning the radiological safety program
will be provided. Particular emphasis will be plzced on
operating anomalies and records of violations of proced-
ures.

The Vice President will be responsible for taking action
concerning these recuommendations. Copies of reports will
go to the RSO, Licensing virector, and Manager of Uranium
ocessing.

{Rev.
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-=Perform follow-up inspections to determine if viola-
tions have been corrected, and anomalies either eliminated
or satisfactorily explained.

--Investigate immediately any acnormal occurrences
relating to personnel radiclogical safety, and assure that
*orrective actions are taken to correc: the situution.

The Committee must approve any corrective actions taken.

--Perfori unannounced, unscheduled inspections ¢f phases
of the glant coperaticons, reviews of exposure records and
examination of required logs.

-=-Note trends and deviations with respect to the ALARA
Ccacept (Section 5.1.4), and report same to higher manage-
ment levels,

The committee will insure that the plant safety program
is maintained at the highest level of performance, and in
compliance with all governmental regulations.

3.1.4 Program to Insure As Lcw As Reasonable Achievable
Zxposure ané Relsases,

The prugram that Ener

y Puels Nuclear, Inc., has devel-

Xpcsures aré effluent releases
a:2 "as .icv as is reascnatly achievadsle" (ALAXA) is the
sun total of all the design barriers, cperatin

The plant desiqn, (see Sections 3.0, 4.0, and 5.5.10)
&

including the 2quizment co control and prevent ef

O

releases and o samgle and monitor the working environment,

ced proven technology currently avail-

&

-

reslects the moss advan
al releases, both in ike plant and to the

aclie. Poctenti

T4 ) 5,

environment, will be helg within the performance capability




of the contr~l &« ..or: * through regular insgection and
maintenanc: .f the <«Juipment.

Membe » of the commi.tee will establish cperating proce-
dures and training programs (see Sections 5.1.3 and 5.3)
and avdit them frequently to assure that routine operating
conditions provida the maximum protecrion to workers against
exposure.

Extensive programs to monitor both the work environment
and the releases for the plant will be conducted. These
will include:

-=Monitoring of the work environment (Section 5.5.1l.1)
-=-Personnel monitoring programs (Sections 5.5.1.2 and 5.5.3)

-=Mill area monitoring programs (Section 5.5.2.2) includ-
ing external radiation surveys and airborne radionu-
¢clide monitoring.

--Biocassay programs (Sections 5.5.4)

~=Contamination control programs (Section 5.5.3)

-=Bffluent and envircnmentzal monitoring programs (5.5.6
and S.5.7)
In addition to the mechanical and Jperaticnal contrels,
a major factor in the cverall program to achieve ALARA expo-
sures and releases is the gualifications of the s=taff (see
Sectior 5.2, All maragement jserscnnel invelved

with plant safety have ex 3
tions, and are trained 20 use state-of-

5.2 Qualifications

Guidelines have been establihsed to provide %tre minimum

(Rev. 7/7%a)
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experience in radiation safety and contamination control

at a nuclear facility. He must have demonstrated experience
in the performance and/or management of r:diation safety,
environmental, and occupational health programs, with at
least three (3) years experience in these :-:siticns.

Radiation Safety Officer:

Must have a B.S. degree in envircnmental or radiolog-
ical science, c¢r 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 occ.patioral health
activities with at least two (2) years of :xperience in
thase pesitions.

Radiation Technicians

Perferably will have at least an associa:e degree in
a scientific or technical field, but in any case a high
schoel diploma. They will have had sufficient training
and/or experience to allow them to understand and carry
out their assigned surveillance, sampling, and analytical
duties. In addition, they will receive special training
and indoctrination from the RSO regarding :=he oxecution

of their specific tasks, and wha: is recuired to assis:

Wl

(¥
|

the RS0 in carrying cut his ies,
Chief Chenisct:
Must have a B8.3. degtee in chemistry or chemical engi-
neering, or eguivalent alytical chenmistry e
In addition, he must have at least :twe (2! perisnce
as a chemist in mining or related industries.

Metallurgist:
Must have a B.S. degree in Me:a
or equivalent metallurgical experience,




General Mill Foreman:

Must have a B.S. degree in physical science or egquiv-
alent relevant experience in the milling industry. He must
have a demonstrated competence in the technical aspects
of uranium milling processes, knocwledge of safety related
aspects of milling. A minimum of three (3) years management
experience in milling operations, preferably in a uranium
mill, is required.
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5.3 Training

The purpose of an in-house radiaton safety training
program is tc place in proper perspective, for the employee,
the potential short and long term radiation hazards associ-
ated with the job; to acguaint him with the practices insti-
tuted by management to keep occupational exposures as low
as pracricable; 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 person, upon reporting for emplcymert at the mill,
will receive, from the R30, instruction in mill and person-
nel safety, including radiological safety procedures. The
instruction would include on-the-job demonstraticns of proper
safety precautions, and measures to be takc to minimize
radiation exposure. hese instructions and precautions
are summarized in the form in Appendix C. Each employee
will also be provided a safety manual which covers radiation
safety ané industrial safety procedures including personal
hygiene instructions for use of monitoring and safety equip-
ment, and prccedures for handling spills and maintaining
clean working conditions, EZach employee will te reguired
to pass a written test on his or her understanding of radia-
tion safety and rvgliene.

practicas will be validated by the supervisor at the werk
location through use cof pericdic checks. 1f the employee
ces not exhibit sufficient grasp of the safety procedure

he will receive further iastruction from his supervisor.

This procedure wil d until satisfactory retention

t training and testing will be
conducted and the resul
gnéerstands agplicable radiation protection practices.

-

~1
e |

(Rev. 7/73%a)
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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 reindoctrin-.
ation of the mill staff in radiation safety. Each employee
wil be tes*< . annually by the radiation supervisor on his
understanding of radiation protection as it is related to
his job. All supervisors will be reguired to periodically
attend specific training courses in radiation and industrial
safety, so that they will be better able to provide and
evaluate specific job-r=lacted training. All personnel will

be retrained every two years and records will be kept of
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 20.203. Exemption is requested {rom the regquirements
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 property will be conspicucusly posted in accord-
ance with Section 20.203(e) (2) and with the words "Any
area or container within this mill may contain radicactive
material.® Refer to Plate 2,1-2 showing a plot plan of
the mill and tailings area delineated with the fence arcund
the Res:ricted Area.

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

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

be required to register at the office and will not be permit-
ted inside the plant restricted area with;ut proger authori-
zation and escort. Access to the restricted area by the
public will be strictly controlled by physical barriers

and security personnel. Contractors having work assignments
will be given security, safety and radiation § stection

(Rev. 7/79a) N
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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
facilities will be conducted at several levels simultaneously.
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It will consist cf management controls, administrative proce-
dures, and monitoring programs. Management contzols and
administrative procedures will be designed to assure the
existence of, and adherence to, an in-plant program and

the implementation of corrective measures if procedures

or standards have been violated. Monitoring prog.ams will
include monitoring personnel exposures, areas where n'll
pe-sonnel work, mill effluents and the offsite environment.
Monitoring of personnel exposures and areas wher2 mill per-
sonnel work would assure that exposures are being maintained
within the stindards established by federal regulations.
Monitoring of mill effluents and the offsite environment
would assure that man and biota are not being exposed to
excessive radiation levels.

$.5.1 Mill Personnel Monitoring Program :o External
Radiation

The purpose of the persornel monitoring program will
be to provide accurate and timely measurements of perscnnel
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
0 as lcw as is reasconracly achievable. Areas with levels

ad &o exposures in excess of 25% of limi

or

s
<

RLTR Y

e
set oy 10 CFR 20 will be given special study for immediate

3:.5.1.3 Film badges, cktained from R.S. Landager, Jr.,
Corpany; Glenwood, Illinecis, or an egually competent su
will be ytilized to determire individual radiation e
Badge specifications are given in Section 3

recordings will be filed in compliance with 10 CFR 20,101

Film badges will be assigred %o each new employee per-
manently assigned to areas whers sadging is prescribed (Table

(Rev. 7/7%2a)
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5.5-1) within thirty (30) days of the date of assignment.

The cumulative occupational dose of these employees will

be filed in accordance with 10 CFR 20.222(a). If total
guarterly exposure exceeds 25% of the 10 CFR 20 limits, f
the personnel involved will be assigned to duties in areas a
¢f known lower radicactivity and the area studied.

5.5.1.2. Mill Area Monitoring Program

Radiation monitoring will be used throughout the mill
to protect plant perscnnel. This program will alsc assist
in detecting abnormal operating conditions through measure-
ments of anomalous radiation levels. A cox~ination of alpha,
beta, and gamma vadiation measurements will be taken montily
at locations in the restricted area as described in Table
$.5-2., Calibration procedures are outlined in Section 3.7.7.

a.

5.5.1.23 Sources of radiation other than natural materials
will be monitored to detect leaks from sealed scurces or
inacdegquate shielding of x-ray equipgment. Such monitoring
will include the scurces used in density measuring devices
and analytical x-ray equipment in the laboratory.

wm
-
w
-
o

mill area
taken each month at the locations listed in
Sample duration time is 86U minutes. An air s
lent to Scientific Industries, Inc. 8o, 25004 with bui
in aiz flow indicator

w
samples. The sampler wi

< 1

These samples will be analyzed for natura
tep-by-step procedure for analyses is sh
D. Analyses will be macde semi-annually ¢

el
anéd radium-226 levels. A statement regarding guality

ance of analyses i{s found in Section 7.3.

(Rev. 7/79a)




TABLE 5.5-1
PERSONNEL PARTICIPATION IN FILM BADGE PROGRAM

ESTIMATED NUMBER
JOB STATUS OF EMPLOYEES

Loader QOperation

SAG Mill Qperator

Leach Operator

Washing Circuit (CCD)

Yellow Cake Precipitation Drying

Yellow Cake Packaging

Boiler Operator

Solvent Extraction & Filtration Operator

Reagent Control Cperator

Vanadium Precipitation and Dryin~

Helpers

Mechanics & Helpers 2

Instrument Mechanic

Electricians

Yardmen

Warehouse

Millgrind Operator

Mill Superintendent

Mi1ll Foreman

Maintenance Foreman

Shift Foremen

Sample Preparation Person

Sampling Plant Foreman

Sampling Plant Cperator

Vanadium Plant Supervisor

Cnief Metallurgist

Chief Chemist

Chemist

Aralyst

Metallurgist

Metalluzgical Techniclian

Radiation & safet
TCTAL
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TABLE 5.5-3
AIRBORNE RADIATION SAMPLE LOCATICNS

SAMPLE IDENTIFICATION LOCATION 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 Extraction Building-
-Extraction Section

BA-6 Yellow Cake Precipitation
and Wet Storage Area

BA-7 Yellow Cake Drying and Packagi.ug
Area

BA-8 Packa =2d Yellowcake Storage
Room

BA-3 Labor. tory Sample Preparation
Room

BA-10 Lunch Area

BAa-1l Change Room

BA-12 Ore Storage

BA-13 Jre Byuying Staticn Primary
Jaw Crusher

BA-14 Qze Buying Station Secondary
Jaw Crusher

BA-15 Ore Tuying 3tation Sanple

BA-16 Qre 3uying Statics Final

B3A-17 Administrative

~J

O
W
—
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Mill operating personnel working in processing areas
where the potential personnel exposure might exceed 25%
of 10 CFR 20 limits will be reguired to wecr individual
aiz 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
Le 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 Mcontaire
Sampler, or egquivalent) will have built-in air flow indi-
cators for calibraticn, will be battery powered and have
air pumps with the suction orifice of the pump covered by
a paper filter; the pump in-take will normally be carried
in the lapel area ("breathing 2cne"”). The sampler will
be calibrated at least once each eight hours. The dust
samples ccllected on the filter discs will be analyzed for
the natural uranium conteut by fluorometric methods.

samzled monthly

- -

which will be measured using an MSA Air Sarglez N

Ksretz method of sampling an

(% Wl).

~3
~4
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5.5.3 Radicactive Materials Intake

When routine work is performed, assessment of an individ-
ual's exposure to airborne natural uranium ané radon daught-
ers will be calculated using the results of the prescribed
sampling in each area and the time spent in each area of
exposure as determined by careful observation cf the task
performed by each individual exposed. Quarterly breathing
zone samples using prescribed portable samplers will be
taken to> assure reliability of this procedure. Individuals
wearing samplers will be determined by analysis of routine
samples and their likelihood of reaching the action level
of 25% MPC.

When non-routine maintenance is performed, accurate
time records will be kept to calculate expcsure to natural
airporne uranium. Dust samples taken while work is being
done will be used in this exposure assessment. Periodic
breathing zone samples using prescribed portable samplers
and approved cyclone attachment, will be taken to assure
accurate assessment of{ exposure during non-routine work
assignments.

e
rmed, and where exposure teyond th
action level is likely, will be zecorded d

-
- s - - - . - - % oy - - - -
¢f the observation reviewed guarterly, cr when major changes

£ an enmployee reaches an acticn level of 25% of MPC
cased on TWE (time weight exposure) over a pericd
quarter, the Radiation Safety Officer will irmrstitute an
investigation of their work record and ex h
to identify any problem areas. If any sroblem a
noted, they will be studied and necessary correctiv
taken to ensure that the exposure is as low as
acnievable,

(Rev. 7/73a)
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5.5.4 Bicassay Progrii

The biocassay program will conform to the program out-
lined in Regulatory Guide 8.22. Where the word "should"
appears in the Regulatory Guide, it will be interpreted
as meaning "shall."

5.5.5 Contamination Contrcl Program

5.5.5.1 Personnel

All personnel working within the mill area will be
provided with change room, shower, and laundry f{acilities.
Employees working in the yvellow cake product areas or perform-
ing maintenance on eguipment from these areas will be provid-
ed coveralls and be reguired to change and shcwer prior
to leaving the mill. All employees will also be recguired
to monitor themselves with a survey meter prior to leaving
the mill. Alpha contamination on skin or clothes greater
than 1,000 dpm/100 cm2 shall be cause for additional shower-
ing oz decontamination and an investigation by radiation
safety staff. Spot checks with a survey meter also will
be made at least guarterly. Coveralls and contan-

(Rev. 7/7%a)
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inated clothing will be laundered on site. A respitatory !
protection program will include written procedures and person-

nel training in the use, care and selection of respirators

as outlined in ANSI-2-88.2-1965.

9:5.5.2 Clean Areas

Surface contamination surveys of clean areas, e.qg.,
adeinistration 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 Eguipment Prior
to Release for Unrestricted use or Termination of Licenses
for Byproduct, Source, or Special Nuclear Material." Areas
which have wipe sanple activities greater than prescribed
by Annex C will be resurveyed and decontaminated, and an
investigation to control the socurce shall be initiated by
the RSO. a

5.5.5.3. Materials and Equipment Release
Equipment and/or materials, excluding ore haulage vehicle,
will be surveyed prior to leaving the site. The survey
will be conducted using an alpha survey meter. Materials
with activities greater than prescriced by Annex C will

be resurveyed, wipe tested and decontaminated as reguired.
Survey radiation levels will te rscorded.

ntal monitoring program designed to assess
cperations on the unrestricted environe-
5 o

a

the effect of mill

ment, will be perf und the mill
B k

e effluent
&t

monitoring program (see section 5.5.7). The operational
monitoring program is summazized in Apgendix G, anéd the
guazterly assurance program (s outlined in Section 7.8.

(Rev. 7/7%a)
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$:5:7 Effluent Monitcring Program

A pr jram to pericdically moniter the airborne efflu-
ents from various release points in the mill at 3landing
and at the site boundary, and the liguid effluents (if any)
from the tailings area will be conducted. Sampling points
are shown in Appendix E :~d the groundwater monitoring pro-
gram is treated in detail in Appendix A-B. The guality
assurance program is outlined in Section 7.5.

A direct comparison with the background levels of the
analyzed radionuclides will be possible, because the pre-
operaticnal sampling program encompasses the same locations
and utilizes the same i{nstrumentation and collection proced-
ures. Thus, the propos=d program will assure compliance
with 40 CFR 190.

5.5.8 Radiation Safety Prugram - Radicactive Source.
Sources of radiation from other than natural mat rials
will be monitored quarterly to detest leaks from sealed
sources or inadeguate shie.ding of x-ray eguipment. Sources
monitored will incl'de the sources used in density measuring
cevices and analytical x-ray equipmant in the laboratory.

(Rev. 7/7%a)
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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 minimizing the period of
exposure of the tailings.

8.5.10 Mill Ventilation and Dust Collecticn Systems

The dust collection systems at the White Mesa mill
are described in Table 4.1-1, and in Sections 3-7.6, 4.1
and 4.2.

Jranium drying and packaging operations will be conduct-
ed in an enclosed building maintained under negative ventil-
aticn. Yellow cake particles in the free gases will pass
th.ough a wet fan scrubber, he manufacturer's stated effi-
ciency fc¢ this type of scrubber is greater than 99%,

The processing pbuilding and equipment will be provided
with ventilation fans to control the ccncentration of gaseous
effluents. The solvent extraction building will be egquigped
with a2 forced-air ventilation system. These ventilation
and dust collection systems will be inspected at least month-
ly and tested at least guarterly. Other checks and assur~-
ances that the ventilation system is working properly arce

-

sz

acddéressed Section 4.2.2.

wn

.5.11 Decommissicning Program

«Q

pon teramination of milling act.iv the facility

will be decommissicned and the site reclaimed. Znergy Fuels

'
"
.
W
"
-

will perform these activities in accordance w.“h regulatory
requirements then in existence, using accepgted indus
practices and procedures.,

It is not possible at this staze %to delineate the speci-
fic details of the decommission

U1
w
3
Ch
r-‘

eclamation progranm
decause of the lack of prior precedent and regulatory guid-
ance. It is our understandinrg

o

hat regulatory guidance
¢ NRC which will be avail-

ir

is cuvrently ceing pregared by
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able within the next few months.
Northwest labora-

(Rev. 7/73a)
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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
silt-sand and sand or a cover of sand woulid reguire 16 feet
or greater than 20 feet, respect.vely, to achieve the same
goal.

Gamma Radiation Attenuation: Theorecrically, eacn foot
of prcked earth cover will -educe the gamma exposure rate
by approximately 2n order of magnitude. (Gamma Ray attenu-
ation is heavily dependent on atomic electron interactins
e.g., Compten collisicns, photoelectric absorption, so that
the absoliute type of material, clay, etc., is irrelevant
to this discussion. Thus., consifering the worse case, 9.0
feet of cover material, the reduction is of the order of
109. This would reduce the gamma dose of 7,736 mrem/year
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 Secticon 9.0 and Appendices H &4 I of the Environmental
Report and 2ppendix A-A of this repgor:,

5.5.12,7 Conclusions & Recommendaticns

See Apgendices A-A A-B for the Az

B licant's Proposed
Tailing Maragement and Reclamaticn ?

0

an.

b

$.5.13 Financial Arrangements
4

netgy Fuels Nuclear, Inc., will tond in accordanc

with an approved reclamation and decommissioning plan and
in accordance with app
NRC will be consulted

the State of Utah.

icable rules

D

d regulations. The

i
on any suresty arrangements made with

r - - \ -\\;1
(Rev. 7/73a) no
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f'ocod. The drainage basin upstream of the tailing retention
facility will not c¢ntribute water to the impounded area.

Flood waters which flow towards the tailing dikes will be
stored on the north side of the dike where flood waters will be
evapcrated over a period of time (See Appendix A).

The possibility of floods in Westwater Creek, Corral
Creek or Cocttonwocd Wash causing damage to the tailing reten-
tion facility is extremely remote. This is due to the approxi-
mately 200 fcot elevational difference between the streambeds
of the creeks and the toe of the tailing dikes.

6.1.3 Overflow of Tailing slurry
The operaticnal plan and construction seguences call
for a completely constructed, empty cell to be downstreanm
of cthe first five tailing cells. Therefore, any overflow
of tailing from any of the first five cells would flow through
a concrete lined overflow into a completely lined tailin
cell.
6.1.4 Structural Failure of Tailing Dikes
See Appendix A-3B

The final tailing cell has been conservatively designed
with 6:1 slopes on the upstream and édcownstream faces as well as
& heavy iaver of riprap on the downssreax face 2 prevent
erosion. Tk ling ! ysten will be checked at lsast

The rupture of the tailing retentiocn slurry pigeline would
resclt in a miner impact on the environment. %=he tailing re-~
tention system pipe, as planned, will be in the same drainage
2asin as the retention system. any tailing slurry released
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A fire protection svstem will be utilized for the main mill
building and sclvent extraction building which will consist
of an automatically activated srrinkling system capable

of delivering 2000 gallons per minute at 100 psig for approx-
imately 2 hours. In the event of a fire in the solvent
extraction building, the solvent would be £flocded at a rate
of 2000 gpm and would overflow the settler tank. The sol-
vent would be cairied cutside of the building into a2 catch-
ment basin where addi:zional water could be added, if needed.

|
|
a

6.2 Transportation Accidents

Concentrates will be shipped in sealed S3-gallon drums
built to withstand normal handling and minor accidencs.
Each drum will contain approximately 500 pounds of vellow cake.
A maximum of 60 drums will be shipped in each closed van.
The drums will be sealed and marked "Radiocactive LSA" (low

specific activity'!, anéd the trucks wi
Because most of tie radicactive daughter pr
are removed in trs extraction proces

of daughter precducts is slow, yellow ¢

a
level of radicactivity and is, therefor
o s

involving releass O0f the praducs would be minimal. Even in
a severe accilent, drums would likaly be 2reached anéd, since
yellow cake nas 2 high density, it weuld nct easily disperse
Mcre than lixkely, the drum: ané any relezsed material woulsd
remain witlin tiha lamaged wvenicle or in an area cf clese
proxizmity of the accident sice.
Even if the yellow cake we.,e %0 3pill out of the veniel
& - - - - R
it could be detected by sicht and by the use of survey ecuip
ment. The vellow cake would be recovered to prevent any
¥
significant eavi-snmental impacs. At moss, the cleanup
operation would iavcolve removing small amounts of pavenent,
topsoil and vegetaticn in zhe il medizne area of =he accident
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Proper and safe shipment guidelines for radiocactive
materials will be the responsibility of the Radiation Safety
Officer, with actual shipment being the Shipping Department's
responsibility.

Driver or carrier instructions will be given tc 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. Transportaticn of the product and response to an

accident in route will be in acccrdance with applicabl

0

o

DOT regulations and guidelines.

{Rev. 7/7%a)
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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
sheeting or equivalent material to prevent wind and water
ercsicn. If sheeting is not available and depending on
where the spill occurs, soil from the surrounding area may
be used. Perimeter ditching will ‘e used to contain the
spill if it should occur in an area where runoff could result
from precipitation.

All human and vehicular traffic through the spill arez
will be restricted. The area would be cordoned off if poss
ible. All perscns not participating in the accident response
will be restricted 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 eguipment--i.e., large
plastic sheeting, radiocactive signs, roges, hoses, shcovels,
vacuums, axes, s:taxes, heavy sguigment (£

ront-end loaders,
gracers, etc.), will be available to ¢lean up the vellow
cake. 1If conditions warrant, water w#ill be applied %o the
spilled yellow cake in a fine spray to assis: in cdust abate-

ment.

Gloves, protective clothing, and any perscnal ¢lothing
contaminated during cleanup operations will be 2ncaseé in
plastic bags and kept in the plant area for decontamination

or disgosal.

Any fire at the si
ienced fire fighting

ce contzrolled by local exper-
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Response tea . (2mbers will have a thorough knowledge
in basic first aid and of the physical hazards in inhala-
tion, ingestion, or absorpoticn of radionuclides. Team
wambers will adeguately protect themselves.

The NRC will be notified promptly of any accident of
this type.
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6.3 Emergency Procedures

Emergency procedures will be established by the Radia-
tion Safety Officer for accidents that could occur. Person-
nel safety, environmental conditions and prompt corrective
actions will be taken as well as notification of regulatory
officials. Employees will be indoctrinated as to emergency
anc remedial measures in the event of an accident which
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 egquipped
with high level alarms to reduce the possibility of spillage
due to tank overflow. Dikes and/cr curbs will be construct-
ed arouné 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 spill, the material would
be expected to evaporate guickly. A sulfuric acid tank

spill would flow via a specially excavated channel to the
catcnment basin where it would be fully contained and subse-
guently cleaned up. Tank safety and containment (s discusse

: : L. ’
in detail in Section 3.6,

Cue to the design
dix A-B), a
likely. In thi
e
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isposal system (Appe

nment arzea is not
be contained ty the downstream catchment dike. If
occurred, the pumping sys g

removed from the immediate area, and the NRC notified,
The break would be respaired and
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Procedures for responding to other types of emergencies
requiring removal or isolation of personnel (e.g., evacuation
in case of fire, protection of employees from various spills
and pipe breaks, and general first aid) will be developed
and documented in writing prior to mill start-up.

(Rev. 7/7%a)




7.0 QUALITY ASSURANCE

The Quality Assurance Prog-am will be the responsibility
of the Vice President of Operations, and will be carried
out in accordance with Regulatory Guide 4.15. This program
will apply to design, constructicn, mill start-up and mill
operations,

7.1 Design

It will be the responsibility of the Vice President
of Operations to select a competent engineering firm to design
the mill and tailings retention systen. 7The Manager of
Uranium Processing will be responsible for working with ané cen
tinually checking the engineering firm's des
include ascertaining compliance with all 1 t
federal codes and regulations. He als i a 2
fied personnel review design criteria with regard to safety
and radiation control, and will approve all specifications
for materials of construction.

7.2 Construction

for selecting a competent firm to constru
and efficiently operated plant. the Manager of Uranium Bro-

_ , YA s ey & B N8 ach
CeSSiNg SNa.. Ce responsidle 0r the Iollcowing:

-~ 1 - - - e 3
2. Selecting a staff gqualified %5 insgecs, assiss and
- - 3 13 e
Girect Contractors curing mill construction.
1 n - (1
S 1 +31i10GS8 =Xxetenticon Systen

-4 - el L T IS £ »b D < e A
DU..ug conssrTuctiicn oL the cadsiifng cetentian System, wiich

will be done in accordance with Rezulatory Guide 3,11, the
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6. All safety ecuipment, such as, machinery guards,
warning signals, hand rails, eye wash fountains, and safety
fountains will b2 installed and cperating.

7. Nuclear density gauges will be checked for "leaks”
after installation.

7.4 Operations

The Manager of Uranium Processing will be directly
tesponsizle for the safe, econcmic and efficient operation
of the plant. He will have written procedures for executing
the following duties:

sible for £illing all positions with qualified

2. See that all employees take g

a éi
training pregram and understand the radiation hazards involved.

-- 11 we ‘. > - - T -
4. See that all perscnnel will receive adeguase training
- . - 2. . R - - -
Sor assigned duties within She glans.

e a c
T, : -~ - - i 3 - : o -
whereby an inspection of the tailings rzetention s7stem
. . - Wik ) Ya o~ N
o€ nace CncCe per ~Rilt ang 'ata recorced in Iec
4
-

depth, available nminimua

condition, and genercal condition

|

l

o 06! 1

(Rev. 7/79a) a
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7. 8See that an inspecticn of all eguipment, associated
control devices, gauges, and alarms installed to control
dust, gases or fumes within the mill is performed and record-
ed weekly by a member of the radiation safety staZf.

If any of this equipment is found to be inadequate, the
F:liation Safety Officer will be notified immediately and
corrections made,. A record of the malfunction and follcw=-up
action will be forwarded to the manager of uranium processing.
A follow-ap inspection will be perforaed to insure that correcti

measures were perform

n
18]

8. Establish a procedure system so the Manager of
ranium Processing will be rotified in writing if work is
requized that could result in the exposure of plant person-
nel or the environs to radicactive materials in excess of

established limits.

e T e ~e vy - <

9. Twice annually approve and conduct pericdic reviews
= - - 3 - ' - - =~ = = & < - =
QL Ccperating procecures anc revisions as discussed in Sections
3.9, 4.0, and 5.0,

1A K . - & O‘ el R e et g R s

- se‘e.v 2 master sliie - v:-ea.--. i e v eTNes T ails -8
visicns.

11 =~ TE = b - - - -

ii. LeVElQP anc iJplement a preventive maintenance gSro-

2. Establish a program for training the radiation pro-
tection tecnnician(s).
(Rev. 7/7%a)
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3. Perform quarterly revievs ¢f training documentation
to verify the adegquacy of course content and training recnrds.

4. Review and approve sampling ang surveying procedures
a
and their revisions, and document to assure that the provisions

of Regulatory Guide 4.15 are properly instituted.

5. Review and approve sampling and surveying procedures
for industrial safety, radiation protection and environmental
impact considerations.

6. Review and approve procurement of radiation protection
and environmental monitoring instruments and calibration
standards.

7. Perform monthly reviews of survey reccrds to insure
completeness, detection of abnormal conditicns and adeguacy
of follow-up actions.

8. Quarterly audit of the radiation instrument calibration
records and procedures, Calibration procedures will b2
in accordance with NRC reccmmendations and manufacturerc's
specifications, as eguipmen: is received or before use (see

-
.
Sarrimn 1
SeCUIQN 3,76 7).

1 ; € SAmE whimh
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1l. Be responsible for seeing that all sampling and
analyses are conducted in accordance with the QA program;
he will also see that laboratories selected to perf: .m con-
tract analyses will have QA programs 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 QOperational Radiological Envirconmental
Monitoring Programs for Uranium Mills are met.

(Rev. 7/792)




o |

>

e (&) “w

"

AT e

followin lates are
2

- * *

Respectfully submitted,
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Artist's Renditicn = DELETED

Plot Plan - 6-Cell Tailing Dispesal System
Section A-A - 6=-Cell Tailing Dispcsal System
Section 3-3 = Transverse Sectionm, Cell 2
Typical Dike Sestien

Final Dike Section

Typical Draizage Ditch Secticz
Operaticnal Sequence = Figure 1, 2, and 3
Operatiozal Sequeace - Figure &, 5, and &
Cperaticnal Sequence = Tigure 7, 8, and 9
Operaticnal Sequeace - Figure 10

Rezlamazisn Schedule

ttached and complete this repor:.



DESCRIPTION OF SYST=EM

GENERAL
Major features of the tailing management plan include parzially
excavated containment cells, coapacted sandy clay and silt liners and

dikes to control seepage, and sequential constructiecn, operation and

il
"y

reclamation of the cells during the life of the project (see Plate ! a,

b, ¢ for artist's rendition). Construction and reclamation will pre=-
serve existing ridge lines sc that impacts on topography will bde minizal

and long=-term stabilization will be facilitated.

Two oultiple-cell configurations were evaluated oz a preliminary
basis at the request of Energy Tuels Nuclear, Inc. One had 5 cells and
the cther 9 cells. EZach had a total capacity for about 23 yeass of
tailing disposal at the expected tailing producticn rate of 2000 tons per
day. The 9=-cell svystem, shown in Plate 2, was chosen over the Sezsll
s7ste= Sased cn economic, operaticaal and envirsoamenzal advantages and is

cescrided in detail 13 this TegerTt.

Sach cell shown iz Place I has a capacity of 2.5 wears. A Secell
i3=year tailing disposal plan is presented ia this repert. This plan

comprises Cells | through 5 as shcwn oo Plate 2. Potential future

expansicn to a 22.5 year system is available iz Calls 7, 8 and 9. T:e
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