(corr)

Donald I. Walker, Director, ldaho August 4, 1961
Compliance Area, Division of Compliance

Walter B. Carlson, Assistant Manager for
Administration, Grand Junction Operations Office

PETROTOMICS COMPANY'S URANIUM MILL OPERATIONS
8M: DRG

In reference to your memorandum of July 28, the Commission
entered into a contract wvith the Petrotomics Company on
August 12, 1960. This contract provides for the purchase
of uranium ore only in the period prior to April 1, 1962
and for the purchase of uranium concentrates during the
period April 1, 1962 - December 31, 1966.

The Petrotomics Company is a corporation formed by the
following companies:

Tidevater 01l Co.
L4201 Wilshire Blvd., Los Angeles 5, California

Kerr-McGee 01l Industries, Inc.
Oklahoma City, Oklahoma

Skelly 01l Co.
Tulsa, Oklahoma

Getty 01l Company
Wilmington, Delawvare

Mr. Norman A. Grant, Project Manager, is in charge of wyoming
operations. His address is Petrotomics Co., P. 0. Box 184,
Casper, Wyoming. Overall responsibility for control of the
Petrotomics operation is in charge of Mr. J. P. McCabe,
Production Manager, Foreign Exploration and Production Division,
Tidevater 01l Co., 4201 Wilshire Boulevard, Los Angeles 5,
California.

85072904
PDR FUI(A)’ 850530
BWRBS-:?? PDR
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URANIUM MILL SLATED

Petrotomics Begins Building
Plant in Wyoming

 “he Petrotomics Company
nas begun construction of a
300-ton-a-day uranium mill in
the Shirley Basin area, about
sixty miles south of Casper,
Wyo. According to George F..
Getty 2d. president of the Tide
water Oil Company, managing
partner in Petrotomics, the
‘piant is scheduled for comple~
tien in April, 1062,

Petrotomics is developing the
Shirley Bacnn properties under
a five-year contract with the
' %&\omac Energy .Commndca.

@ company is
TSP Ramicons o8
Industries, Inc, the Skelly Oil
Company, the Getty Oil Come
pany and Tidewater.
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Shirley Basin, Wyoming
By ELMER J. GARBELLA,  E. Met, P E
Denver Equipment Company Division, Joy Manufacturing Company
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Early in September of ;967 the plant expiision was
authonized. and Stearns-Roger Corporauan was again
engaged for the design and constiu tion. Tius work was
under the direction of Mr. Gerdon T. Swanby, project
manager. Mr. Russ Hankel was the project engineer,
and Mr. Wayne Varah was the field superintendent in
charge of the construction.

The construction was completed with v.rtually no
loss of production except for very short p.riods when
changes over to the expanded circuits were made.
Doubling of the capacity was accomplished st a very
favorable cost. The fine manner in which the job was
done, practically and economically, was due to the
effort of the many people involved — full cooperition
of the Petrotomics maintenance and operating crews
and the Stearns-Roger field construction crews.

About the middle of June, 1968, the expansion was
on stream and at full rated capacity within a few we=ks.
Following is a description of the revised flowsheet,
changes and additions that were made. oud details of
present operations.

Crushing

There were no changes made in the crushing plant,
to the present time, aithough a new and larger impact
crusher has since been installed r:placi,g the present
unit to ease the crushing burden. Secandary crushing
becomes difficuit when the ore it wet, or [rozen, as
during the winter months, and it is artucipated that the
new crusher. of the swing-hammer tvpe, will relieve
difficulties encountered under these couditions

Ore to the primary crusher is limited in size by a
grizzly with 24" spacing. The primary crusher reduces
it to 4”7, and the hammer mill to the final minus 17
mill feed size. The hammer mill operates in closed
circuit with a 87 x 127 vibrating screen

Grinding
The 6'x8’ overtlow type ball mill originally installed
was quite adequate for the 500 tons per day plant and
had at umes ground over 600 tons per day. There was
adjacent space sufficient to install a rew duplicate mill
and this was done

The existing belt conveyor tromw the ore feeders
under the mill ore bins was not changed, but at first a
splitter was inserted at the conveyor discharge to divide
teed between the old and the new mill. However, it was
difficult to maintain an even split between the two mills.
and cyclone control and grinding performance required
a lot of attention. It was decided therefore to change the
circuit

Present flow of ore is not split, but goes to onc mill.
the older one, and the discharge from this mill 1s
pumped to the first cyclone. This cyclon: over low 1s
maintained as a finished grind, going to the leach
agitators. The undertlow from this cyclone is fed to the
second miil, the new one. and the discharge from this
mill is pumped to the new cyclone. The overflow from
this cyclone joins that of the first going to the leaching

CRUSHING AND SAMPLING
PETROTOMICS COMPANY - SHIRLEY BASIN WYOMNG
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Cyclone overflow, at 52 percent solids flows by
gravity to a sampler, and thence to the first leach
agitator

It is too early to state operating data on this two-
stage grinding circuit, but from current operations it is
apparent that the final results will be essenually the
same as with the divided circuit, but with considerable
easing of operating controls

T'he feed to the primary mill is 45 tons per hour
it minus 1" ore and grinding is done at 669 solids
Each of the 6" x 8 overflow type ball mills is powered
by a 150-hp motor. (
28-mesh

clone overflow s held to minus

Leaching

The number of 14" x 14’ Heavy Duty Turbine
DENVER Agitators was doubled, from 5 to 10, all ter
operating in series, retaining the same retention time of
nine hours on the cyclone underflow pulp at 52 percent
sohids

Ihe new installation did not require moving or

arranging the existing agitators, and the provision to
by-pass feed from any unit to the next was retained s

that the circuit would not be disturbed for inspection or

the circuit uid not be disturbed for inspection or
naintenance of any of the units

Reagents to the leach
ind sodium

IL‘.)L'L‘HI\

agitators are sulphuric acid
chlorate, as referred to in the section or
Luh agitator has a 4" stave and bottom wood tank
1 DENVER Mechanism and \L,{K'Y\!TU\[X.:"‘ itithzing a
\u 10 DENVER Reducer Drive, rubber covered 54’

diameter 6-blade, rubber covered axial .'I\‘\\ DENVER

150% Pitch Propeller. rubber covered shaft and driver
with 20-hp motor
Discharge from the final agitator flows to a pump

np and a 5” x 4” DENVER SRL-C Pump sends the

lp on to the counter-current decantation system

Counter-Current Decantation

In this section more extensive change was required
not in location of existing equipment, but in flow lines
between the old and the new. The six original 55
diameter x 12" deep Heavy Duty Acid - Resistant
DENVER Thickeners in series were retained as installed

and three new 80" diameter x 12" deep Acid-Resistant

Three new B0 diameter by 12 feet deep DENVER Acid
Resistant Thickeners were added for increased plant capacity
DENVER Diaphragm Pumps and DENVER SRL Pumps are
housed in the small building at the center of the 'clover

leat” arrangement of the thickeners.

DeNvVER Thickeners were

arca

These three 80’

erected 1n an adjacent open

thickeners are in series, the first
receiving pulp flow from the leach agitators at the rate
of more than 1.000 dry tons of ore per day. and the
solids going successively to the second and to the third

thickener

T'he underflow. containing 59 percent solids, i1s
pumped and metered from each of these thickeners by a
"' Model EC Duplex DENVER Adjustable Stroke Dia
phragm Pump, to the following thickener, excepting the
ast, or number 3, pump discharge

Overflow from the third thickener is pumped back
to the second thickener, and overflow from the second
thickener is pumped back to the first thickener in cact
case by a 5”x 4” Acid-Resistant DENVER SRL-C Pump

In order to preserve six stages of counter-current
washing, as in the orniginal plant, the underflow fron
the No. 3 80-foot thickener, after metering and pumyg
ing from the last 6 inch DENVER Diaphra igm Pump
drops to a pump sump and is then pumped witl
5” x 4” DENVER SRL-C Pump to a splitter

Here the flow 1s cqu 1ally divided nto two streams
one-half going to the first of the original six thickeners
and one-half going to the fourth thickener. The first
three of this line are in series, and the last three are in
series. The undertlow from the third thickener (No. 6A
on the flowsheet) and the sixth (No. 6B on the flow
sheet) thickener are final tails and are pumped to the

tailings pond

The layout .nd arrangement of the three new thick
eners and diaphragm pumps is worthy of special atten
tion. The thickeners are placed like the leaves of a
clover, with the center being a pump house that accom
modates all three »f the diaphragm pumps on the upper
evels and the centrifugal pumps on the lower level
Each of the diaphragm pumps is located at the liquid
level of 1ts corresponding thickener. so that the head
requirements are low

Grouping the pumps in one small house permits
economical building requirements, protection from the
weather, and convenience for operations and mainten-
ance. Within the house also is the control panel for
these thickeners and their related pumps, with appro-
priate signal lights so that an operator can see at a
glance whether or not all equipment is functioning

The arrangement also
easy by-passing
eners for mainter

provides for the rapid and
any one of the three pumps or thick
Ince Or inspection purposes

Each of the 80 foot thickeners is operated by a
>-hp motor and has a manually operated lifting device

to provide for 18" lift of the rakes. Each of the 6
duplex diaphragm pumps is operated by a 5-hp motor

Solution for wash and make-up for the thickener
r decantation circuit is the raffinate that is returned
from the solvent extraction circuit

1C1

4
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The overflow from the first thickener, or pregnant
liquor, carries from 0.75 to 1.1 grams U,O. per liter
and flows by gravity to a 22" x 12" DeENvER Clarifying
Thickener. Underflow from this thickener is pumped
by a 5 x 4” DENVER SRL-C Pump to thickener No. 2.
and the overflow is pumped to the solvent extraction
circuit

Solvent Extraction

In order to obtain clear solution from the overflow
trom the final clarifying thickener in the decantation
circuit, the remaining fine solids are removed by means
of pre-coat filters. The original unit, about 300 square
feet of filter area, has been retained to serve as a stand

by unit. but the plant tlow now normally goes to a new
pre-coat filter with about 600 square feet of filter area
This solution, or gencrally termed pregnant liquor, is
pumped to the first stage of solvent extraction

Here again the original extraction and stripping
stages were not disturbed, but duplicate units were
added in open area beyond the existing units. The feed
of pregnant solution was divided, one-half to the old
and one-half to the new extraction units

Each of the circuits. No. 1 and No. 2 are the same
Each has four extraction stages and four stripping stages
As in the onginal plant, concrete tanks. compartmented
tor extracting and stripping stages. and lined with fiber-



glass, were used, and DENVER Solvent Extraction Pump-
ing Turbines were used. duplicating original equipment

I'he pregnant iquor entering the first stage of extrac
75 | grams U O, per liter. As it
progresses through the four stages the U O. is gathered

tuon carries trom U o

v ! reagents carried in the organic, and when
aves the final stage it 1s reduced t nt
f uranium. Recovery from the pregn by
solvent extraction exceeds 99 percent of the contained
iranium
The liquor from which the uranium has been ex
tracted. the “raffinate” 1S pumped twenty-five percent

to the tailings pond. and seventy-five percent t

finate st yrage tank Raffinate 1s p 5‘3;‘(', { the ia
the counter-current decantation net
No. 6B. where, with some water, it provides a solutior

se for the .
palance [Oor the system

While the liquor progresses through the extractior
stages It 1S In each case thoroughiy muxed with the

reagent-carrying organic, allowed to settle to separ

wganic and liquor, and the organic flowing counter
irrent to the liquor. In other words, the barre

nters the No. 4 extraction stage, ar d leaves ti
extraction stage, carrying the load of uranmium it |
sained. The barren organic carries less than 0.05 grams
per lhiter of U Q. and leaves as pregnant organic carrving

S grams per liter

Next, the uranium s “stripped” from the reagents
rried by tl rganic. This is done in f stripping
t S Orgamic tlows trom the first thr ghn the tourt!
strip solution flows counter-currently fron
stage through the first stage
Ihe strip solution comes from recycie atter pr [
ton of U O.. plus water as quired, with 1 t
h that whet aving the stripping . .
r ' O T ter l 0
Strippit s accomplished by se¢ acidity ntr
in ammonium sulphate solution. so that urar

xide and sulphuric acid are removed from the organi
v 1on exchange with the ammonium sulphate

This has been hange {rom previous operations at

s plant. Formerly the strip solution was made up

de, and precipitation by means f

1agnesium oxide. This however resulted in some sod

um content i1n the hinal plant product. which was

jesirable. With the ammonium salts and ammoni
precipitation, thus element in the product is mimimized
I'he barren organic from the stripping stages returr

rr S€ 1n the extraction stages

Precipitation and Filtration
he loaded strip solution is pumped to two 6" x ¢
Anl dri mmania

1S sed n th

xers to accomplish precipitation of U Oy, and is als

dded to each of three DENVER 10’ x 12’ Paddle Ag
tators which are in parallel, each receiving discharge
ym the second mixer. A stand-by line is maintained
vhich permits cutting out the two mixers, and one of
the three paddle agitators can be cut out as desired
I'he control of acidity for precipitation must be
se. In the first of the two mixers the pH
6.1 by the ammonia addition, and in the sec«
rought to a pH of 6.8 to 7.0. These stage
je t ntrol as largely as possible the sulphate
tent of the precipitate
['he precipitate and liquid from the paddle agitators
pumped to a Whitco plate and frame filter press and
trate from this press is pumped to a second. or
olishing Shr plate and frame filter press
[he filtrat n this press, along with water
ded. 1s used make up the ammonium sulphate
t solvent extraction stages, and <
rt 1s bled ot ull tailings to avoid excessive build
urities in the circuits

Drying and Packaging
precipit from both of these filter presses is
6" x 6" DENVER Turbine-Typ

\ gitat nd t [ ids, and ther
vk rt} r s he b
p ¢arth ot t r x 6 heart
wlup 1 Fuel used for firi S propane
s. Dr | on at about 750°F
G ' r the top heartl s
Rotoclone wet bber. and dust 1s collected into a
' ¢ g ses 1 tmosphere. T scrubber
( pump ther the leach tank rtwotu
v re v A ¥ "t ker v
Formerly a d 1ust lone was used between
N\ v u | | !
l ir | t . ntrt tr mn th
nt r < St r St 3
ning perce re
S i i by a screw I VOT
{ [ » ket | d
¢ Q%
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Six inch Duplex DENVER Adjustable-Stroke Diaphragm P
yre e r three eve es ! .
! the central pump house
Reagents
Sulphu t perce strength wdd
the rst ICh tank 1ol Wing g ding. ( I
' pounds p t I
Sodivn hlorate i1s dissolved in water u 4" X
witator. and added at a solution strength of ab
rcent, to the nirst ich agitato Consumptior
inds per tor
- l M S1 i
| ar ‘ pounds g
\f AT 1% pr ' nt a
{ {078 ic n
P tor SOIK } J }
| 'S | \ e 4
( ptiot t t S X
.
3 S¢ é per |
’ i p {5 er t ] \\ s 4
05 pounds per ton. Since the chang i
ride t n S h stripping cCir
{ . ir m " 1O ’ i
i Yd Al | Ll LKA
1§ S1U x:1d th Xact T < t €
feter: d. t expected that ammonium sulf
3 ; ' # r | maoer ' ’
hvdrous ammomnia at about 0.15 pounds per ton
Sampling
Only two automatic sampling systems are used
control. Feed material is sampled after d

point where the overflow from the cyclones enters the

first leaching agitator. Here sampling is done b
DENVER Automatic Sampler and the e cut

rther reduced in volume by two 16” DENVER Ve

Type Wet Automatic Samplers in series. Rejects fron

all these samplers flow by gravity into the agitator

IThe other automatic sampler 1s on the mull taul

1S it enters the pump sump for pumping to the tailings

pond. This is a DENVER Automatic Sampler, without

IVER SAN FRANC!SC NEY’ YORX TUCSON TORONTO VANCOUVER MEXICO CITY ONDON

Heap Leachin

OUre Lhat L W grade tor mull teed, and excess
A | lended w €
rad [ d p ched I I l1acer
to the 1
I'he leach pad i1s about 150" x 150" 1n area, and 1s
{ I3 3 Ny * ] v [N ~ . . >
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Drying and Packaging

TABLE

PERSONNE

TABLE 1!
HEim Al NIUMPTION
Range
Pounds per

Laboratory ' o 20




