UNITED NUCLEAR - HOMESTAKE PARTNERS

URANIUM MILLING OPERATIONS

GRANTS, NEW MEXICO
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URANIUM ORE MINING AND MILLING

AT

UNITED NUCLEAR - HOMESTAKE PARTNERS

GRANTS , NEW MEXICO

Homestake Mining Company and United Nuclear Corporation ave partners
in a major uranium mining and milling venture in New Mexico formeriy called
Homestake-Sapin Partners and recently repamed United Nuclear - Homestake
Partners, The Partnership has been a major'ﬁroducer.of urantium since 1953
when a contract was signed in 1957 with the U. S. Atomic Energy Commission.
Since that time it and another partnership, Homestake ~ New Mexico Partners’
{closed November 1961) have delivered approkimately 27,000,000 pounds of U408
to the Commission plus approximately 628,000 pounds of Uq0g to the commercial
matket., 'The Partnership currently operates six mines, a trutkimg division
and a 3,500 ton per day alkaline leach mill, Recently the partners annourced
a rev;aed Partnership agreement that provides for distribution to the pariners
of uramium concentrate produced in exaess a? the requirement needed to fulfild
existing AEG cohtracts and for the parinérs to share in the available mi3l
capaclty for fﬁeif individual accounts. These new arrangements will insure
a basis for the 1ang-term‘099tétion of these mining end processing facilities

at a time when substantial future growth is anticipsted for the uranium fndusixy.
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UNITED NUCLEAR - HOMESTAKE PARTNERS

CURRENT MILLING OPERATIONS

During the ten years since operations were begun at the United Nuclear -
Homestake Partners uranium mill, the processing flowsheet has undergome gradual

changes until the present flowsheet has been evolved.

ORE PREPARATION

Ore Receiving. Ore for processing is received from various mines in the distriet
which are 10 tﬁ 52 miles distant from thg'mili- The ¢re is delivered fn truck
loads of‘22 to 28 tons. Control of the ore is by €0n5ecutive 1ot munbe® sy and
ore lots, which vary from 200 to 1,500 tons, usnally coﬁniﬁt of the ore received
from one mine in one day.

As each truck arrives at the will, it iz wéighed; and the ore is assipned
to a lot. The ore is then dumped in a spacified aréa on the ore pad, and the
empty truck i{s weighed. A sampie from the dump pile of each truck load of ore
is taken for a moistute detegmimation whiéh'is used to calevlate the dtf toris

of ore in each lot.

Crushing.. The cong¢rete pbrﬁion of the ore pad contains a sub-grade hopper that
is covered with a grizziy. Th# grizzly has 16~inch squate openings through wbieh
the ore muat pasg, The ore happer discharges onto af apton feeder which has é
variable speed drive and is controlled by the crusher operater. The apron feeder
discharges through an enchox cﬁéin curtain, over a atatipnary grizzly, and onto

a 42-inch conveyor belt, The ctusher feed belk disehargéé the ore éﬁtala viByating
grizzly which allows the mfnué t%b*iﬁnh fraction of the o¥e to by+pass the ¢rugher.
The crusher 15 a twin rotdr Universat Impact Breaker, |

The crusher discharge and the ¥ibrating grizzly undewsize ape Gﬁﬁbiﬂﬁd



and elevated by means of conveyor belts to two, 6 by 12-foot vibrating screens
which are covered with a 1/2~inch by 4-inch slotted screen, The screen oversize
falls onto a return belt for recycle to the crusher, and the 8treen undersize

drops onto a conveyor and is transferred to the sampling plamt.

Drying. Ores that-contain more tham 8 to 9% moisture requixe d¥yihg, This

is accomplished in a 10-foot diameter by 80-foot, co-currently f£iréd, rotawy
dryer. The feed to the dryer i& the vibrating)grizzly undexsizé apd the crusher
discharge. The dryer discharges the are, at 57 mbiéture, onto 4 cofiveydr helt
which returns the oxe to the vibrating screems. Draft for the dryét ts supplied
by two, 45W Rotoclene dust collectors., The diyer burner has a capacity of 70

million Btu per hour, and it can be fired with either natural gas er fuel 5il.

Sampling. - The sampling plant consists of four stages of Gearyn:enmings, Tecip-
rocating samplers that cut all of the ore stream part of the time, The first
stage sampler operates on the enfizre crushing plant output and discharges the
sample into a small smrge bin, 'Tha surge kin a@ﬁtainS_a Ioad sensing device
which controls the speed of the belts feeding the remaining sampiers to insave
a steady stream of falling ore for each sampler. A ropll) crusher inserted in
the sample line betweem the secomd and third sampla?g reduces the particle size
from 1/2 to lféwﬂncha-

The ¥inal sample iz tellected in a dr«;ﬁt in g quantity equivalent to one
pound of sampie for éach four toms of ore. The sample 15 dried and split down
to a 100-pound ot sample.‘ The la£ apmple is thew preﬁared for assay using a

procedure approved by the Atowmic Energy Commnisaion.

-~ Fine Ore Bins. The ore bins eve 35 feet inside diameter by 50 feet tail, and

contain a live load of 4,800 toms of ore. Since each lot of ¢re myst retain



its identity until the ore reaches the ore bins, there is very little b}ending
of the Qre prior to milling. A conveyor belt transports the ore from the sample
plant to the top of the fine ore bins, and a belt tripper is used to discharge
the ore into any one of four ore bims or into a truck hopper foxr return to the

ore pad.

Grinding. The feed to the grinding circuits is withdrawn from the fine ore bins
by means of two belt feeders under each bin, One feeder is manually controlled
and the other feeder is automatically conttolled. The feeders discharge onte a
collecting belt for transfer to the ball mill feed belt or onéo a belt feeding

the ore roasting circuit. The ball mill feed belts contain weigh sections

which supply the load signals for the Con<0-Weigh weightometers. The weighto-
meters in turn vary the speed of the automatic feeders to maintain a constant

feed to the ball mills. Two ore bins supply the feed for each grinding cir-

cuit.

The grinding circuit consists of two, 1l0-foot diameter by 66-inch,
Hardinge conical ball mills, The mills operate in closed circuit with a 72-inch
WEMCO spiral classifier. At a feed rate of 73 tons per hour, a grind of 5% plus
48 mesh and 35% minus 200 mesh is produced. The ball charge in each mill is
approximately 22 toms, and the ball make-up consists of equal weights of 2 and
2-1/2-inch forged steel balls. Each ball mill is driven by a 400 hp, 4,160«
volt, wound rotor mototr directly geared to the ball mill. The ball mills operate
at 20 rpm or 83% of critical speed. Grinding is conducted at 65% solids in a
sodium carbonate and bicarbonate mill solution containing 37 grams Na,C04 per

liter and 7 grams NaHCOq per liter. The classifiers overflow at 20% solids.

Roasting. The leaching characteristics of certain ores can be improved by sub-

jecting these ores tp a low-temperature roast. These ores are placed in one ore



bin and fed to the roasting circuit at a rate of 20 to 25 tons per hour. The
roasting is accomplished in an 8-foot diameter by 80-foot rotary kiln. The
temperature of the ore is raised slowly to 600° F at a rate of 15 to 20° ¥ per
minute, The ore is then cooled and sent to the grinding circuit.

The roasting kiln is equipped with angle lifters to provide for efficient
contact of the ore with the hot air. A 20-foot brick-lined section at the dis-
charge end of the kiln provides for combustion of the burner gas, and the
burners fire directly into the kiln. Exhaust is provided by a 36W Rotoclone-
dust collector. The roaster discharges onto a drag conveyor which elevates
the hot ore ta the feed chute of a Baker type cooler. ihe cooler is 8 feet in
diameter by 55 feet long, and operates in a comcrete basin partially filled with
mill solution. Mill solution is also sprayed over the cooler to insure adequate
cooling. The cooled ore discharges at 225°'F onto a high-temperature belt which

transfers the ore to the ball mill feed circuit.

Thickening. The classifier overflow from each grinding circuit is pumped with
a six-inch Wilfley slurry pump to a 20-inch Krebs cyclone. The cyclone overflow
is discharged into the feed launder éf a 100-foot diameter thickener, and the
cyclone sands by-pass the thickener. A polyacrylamide flocculent is mixed with
the thickener feed to aid in settling and clarification. The thickened slurry
is removed from the thickener with a Dorrco diaphragm pump at 40% solids. The
thickener underflow and the cyclone sands are recombined in the leach circuit
preheat tank at 52-547 solids. The overflow from the thickeners flow by gravity

to a mill solution storage tank for recycle to the grinding and roasting circuilts.

LEACHING
The extraction of the uxanium from the ore"is aeéomplished in a two-sfage
circuit consisting of a 4.5-hour leach at 65 psig pressure and 200° F followed by

a 18-hour leach at atmospheric pressure and 185° F., Leaching is accomplished in
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an ae;%ted solution containing 37 grams NapC04 per liter and 7 grams NalCO4 per
liter. The extraction obtained from pressure leaching varies from 85 to 95%
depending on the type and grade of the ove. The atmospheric portion of the leach
increases the extraction 7 to 10% for ores that produce a pressure leach extrac-
tion of only 85%. The grade of the ore averages 0.21% U30g and the leach residue
averages .011% U308'

The chemistry of the alkalime leaching system invelves the oxidation of
any tetravalent uranium to the hexavalent state using the oxygen avai;able in
the air. The hexavalent uranium dissolves in the presemce of carbonate alka-
linity to form a uranyl tricarbomate complex ion according to the following re-
action.

2009 + 0y + 6NayC03 + 2Hp0 —————> 2Na,U05(C04)3 + 4 NaOH

The uranium will not dissolve in a2 sodium carbonate solution because the hydroxide
alkalinity formed with the complex ion causes the ion to decominoseu In a solution
containing sodium bicarbonate, the hydroxide alkalinity is neutralized immediately;
and the reaction proceeds as follows:

200y + Op + 6NapCOy + 4NapHCO3~———s= 2NA4U0,(CO4)3 + 4NapCO3 + 2HO

Pressure Leaching.. Pressure leachimg is accomplished in two separate circuits

each containing eight autoclaves. Each circuit can be operated as a series of
eight autoclaves, but is normally divided into two éircuits of fogr autoclaves. $
The first uwnit in each 1eachiﬁg g;rcmit is a preheat tank im which the thickener
underflow and the cyclone sands are recombined and heated to 150° F. A two stage
centrifugal pumping system is used fo pump the p:eheated slurry into a splitter
tank where the slurry is divided into two streams for feed to the autoclaves, -

The autoclaves are 12-foot diameter by 16-foot high, domed, pressure

tanks equipped with a top-mounted "Lightain" mixer. Each tank has two, turbine



type, 42-inch diameter impellers mounted on a l4-foot, ﬁminch diameter shaft.
‘Oxidation air is fed into the bottem of the autoclaves through a 30=inck bubble=
cap diffuser. Pressure in an autoclave circuilt is maintained by an automatic
bleed~off valve on the pipe header commected to each auwtoclave, 'Heat foxr
leaching is supplied by three sets of 2-inch §team colls in the‘firac auteclave
in each circuit of four. The remaining astoclaves have only one steam toil
which is used to hold operatigg temperature if necessaxy. Tempefatura and
pressure im the autoclave circuit are maintained by-autnmatic coptrols, In the
event that an autoclave is %emoved from service, the civeuit 1s arranée&hinto a
series of seven autoclaves; and the tonnage is reduced to maintain a censtank
retention time, i

The flow through the éutoilaves is by gravity, and the feed to éach gugto-
clave enters at the slurry surface and discharges from the bettom through an
interpal riser. A six~inch drop betwean autsclaves provides the head for fléw
through the six-inch piping in the civeuwit. The operatiag volume of each auto-
clave is approximately 11,000 galiows. The diacharge from the last autoclave
in each circuit of four flows imto a Jetdown tank. ﬁhé level in the letdows
tank is maintained hy a capacitagece type ﬁrobe and  level controlier. From the
letdown tank, the leached slurxy discharges througﬁ a éoncentrie tube heat
exchanger that cools the slurry Fvom 2009 F to 130° F; The pressure of the
system provides the energy to push the partialiy leached slurrj through the
letdown control valve, the ﬁeat exchanger, amd 900 feet of pipe to the atmos~

pheric leach circyit.

Atmospheric Leaching. The atmospheric leaching circuit consists of nine

Pachuca tanks 19 feet in diameter by 38 feet deep. The slurry from the pressure

leach circuit is added to the top of the first Pachuca tank; from which it flows



by gravity through the tanks and into an elevated pump sump.

Four, ten~inch alr lifts provide agitation for each Pachuca; and heat for
the circuit is provided thmwugh steam jackets on the air 1ift pipes. Additional
air for oxidation is supplied through five, 3/4~inch pipes suspended from the
top of each tamk. The aiyr enters the slurry approximately three feet from the

- bottom of the tank,

LIQUID-SOLIDS SEPARATION

Filtration. The removal of the soluble uraniﬁm values fidm the leach circuit
discharge is accomplished with three stages of countercurrent filtration. Each
filter stage contains five, 65¢ square-foot and two, 570 square~foot, rotary
drum vacuum filters, The filteys are 11-1/2'feet in diameter, and are equipped
with polypropylene grids. A haavy duty nylon filter cloth is used to cover the
filters, and l4-gauge stainless steel wire is wound on the filtersAto retain the
filter cloth.

The discharge from the séQonda:y leaching circuit is pumped to the filterh
feed tank by means of four-inch Wilfley éumps and 800 feet of pipeline. The
feed to the first stage of filters is pumped from the filfer feed tank t@rough
a pipe~loop by means of a five~inch Wilfley slurry pump. The pipe~loop feeds
each filter and then discharges inte the bottom of a head tank which provi&es
feed pressure, Excess feed overflows the head tank and returns to the filter
feed tank. Each of the first stage f£ilter tubs has a level controller which
operates a valve on the feed line. A dilﬁte solution of flocculent is pumped
into the filter feed line on the discharge side of the pump. The filter feed
and flocculent are mixed by flow through the piping and the feed valves and in
a small mixing chamber op each filter tub. The feed to each first stage filter

enters at the center of the tub,



The first stage filter cake is washed with ; hot filtrate solution from
the third stage of filters. The filtrate is sent to clarification, and the
first stage filter cake discharges into repulpers for repulping with third
stage filtrate. The repulped slurry flows by gravity through an agitated sump
and into the second stage of filters., Flocculent is added to the repulper
solution to aid in second stage filtration.

The second and third stage of filters are operated in much the same manner
as the first stage; except that recarbonated barren solution from the precipi-
tation circuit is used as a filter wash and in the repulpers on the second stage
and tailings pond solution or water is used as a wash on the third stage. The
wash solution for each stagexof filters is maintained at 150° F. The second
stage filtrate is sent to the mill solution circuit, and the third stage fil-
trate is used as wash and repuléer solution on the first stage of filters. The
filter cake from the third stage of filters is repulped and slurried for tailings
disposai. The loss of soluble uranium in the tailings slurry averages 0.8% of the

uranium in the mill feed..

Clarification. The filtrate produced by the first stage of filters 1s the

pregnant solution for the precipitation circuit, but the solution must be clari-
fied before precipitation to remove slimes that -have penetrated the filter cloths,
The clarification is conducted in a thickener in which the major portiom of the

contaminants settle.

Tailings Disposal. The filter cake from the third stage of filters is repulped
with recycle solution from the tailings pond and transferred through launders to
a tailings slurry tank which overflows into a launder and over a Geary-Jennings,

reciprocating sample cutter., The tailings sampler opgrates continuously and dis-



charges into a small Wilfiey pump for transfer to a secotid sampler, The second
sampler operates intermittently and is used to obtain the final tailing; sample.

The tailings disposal area is a.11l0~acre pond enclosed within an artificial
dike originally constructed from the clay in the pond area to a height of 10 feet.
Dike construction is now accomplished by éumping the tailimgs slurry at 40% solids
through three, truck-mounted, 10-inch‘cyclones. The cyclones deposit the sands on
the dike, and the slimes and tailings salution flow into the pond, The preséent
dike is approachiné 80 feet in height. The disposal of tailings is handled by ¢two,
eight-inch Hydroseal pumps in series and a cyclone truck. One set of pymps and.
cyclones services each half of the pond, The pumping capacity is 950 gpm of
tailings slurry when pumping through 4,000 feet of nine-inch pipeline and three
cyclones. |

The slimes in the cyclone overflow settle in the tailings pond, and the
tailings solution is recovered through two centrally located decant towers. The
recovered solution flows underground into 2 pump basin and is returned to the
mill by means of a 900 gpm pump and 2,50P feet of eight-inch pipeline. Tajlings
recyele solution is used in the filter building for wash on the third stage of
filters and for repulping of the final tails, A waste heat‘recovgr'y cireyit is
used to preheat the.tailinés pond wash water. Four, tube-and-shell heat exchangers
in the powerhouse cool the diesel engine jacket water from 180° F to 150° F and
preheat the tailings pond wash water from 80° F to 130° ¥. Raw water is added to

the tailings slurry to make up for evaporation and tie-up in the tailings pond.

PRODUCT RECOVERY

Precipitation. The uranium exists in'thg pregnant solution as the complex, uranyl

tricarbonate ion which is stable at a pH lower than 31.0, When the pH is raised

to above 12.0 with caustic sods, the complex ion decomposes to form sodium



carbonate and sodium diuranate. The latter salt, a yellow precipitate, is
commonly called yellowcake.

2NA4U02(CO3)3 + 6NaOH ——— NaslU0y + 6NagCOq + 3H,0
Precipitation is conducted in a two-stage circuit in which the pregnant solution
is mixed with recycled yellowcake to increase the soluble uranium content and
then mixed with caustic soda to precipitate the uranium as yellowcake.

The pregnant solution for precipitation is pumped from a storage tank
through a concentric tube heat exchanger to heat the solution from 125° F to .
1502 F. The heat is obtained by cooling the pressure leach discharge from 200° F
to 180° F. The temperature of the preheated solution is.raised to 180° ¥ in a
tube-and-shell heat exchanger before flowing into the first of two yellowcake
dissolving tanks.

The technique of recycling yellowcake to a redissolving tank was developed
to achieve a more complete precipitation of the uranium in the original pregnant
solution. The dissolving tanks operate with é yellowcake recycle equivalent to
500% of the uranium in the incoming pregnant solution, In five hours of contact
with the pregnant solution, a portion of the yellowcake dissolves; and the
soluble grade of the sélution increases from approximately 3.5 grams of Uq0g per
liter to approximately 7.5 grams of U40g per liter. -The precipitation efficiency
of the circuit varies with the level of soluble uranium in the feed., Based on
the grade of the incoming pregnant solution, the precipitation efficiency will
vary from 92 to 94% on étraight pregnant solution to better than 98% with a 1007%
increase in the soluble yranium in the pregnant solution. Undissolved yellow-
cake in circulation does not appreciably effect the precipitation.

The precipitation circuit consists of eight agitated tanks which have a

retention time of six hours.” A solution of 50% caustic soda is metered into the

10



first tank to effect the precipitation of the yellowcake. The caustic may also
be added to the pipeline feeding the tank to change the characteyristics of the
precipitate and the efficiency of precipitation, ﬁhich are affected by the point
of addition. A sufficient quantity of caustic'is added to the circuit to neutral-
ize the sodium bicarbonate in the pregnant solution and to maintain an excegs of
5.5 grams of NaOH per liter of barren solutionm.

The yellowcake slurry from the precipitation circuit flows into a 40-foot
diameter by 12-foot deep thickener which is equipped with a l12-foot diameter by
8—foét deep feed well. The thickener is insulated with a fleoating two-inch
Styrofoam lid and two inches of Fiberglass insulatioﬂ on the sides, Because the
thickener operates at 170 to 180° F, the insulation is necessary to prevent
evaporation and heat loss which create thermal currents that hinder settling.

The thickener underflow is pumped at 35-407% solids to the vanadiuym removal
section or to the yellowcake dissolving tank for recycle. The thickenex over-
flow is pumped thréugh:three filter presses for final clarification and then to

caustic barren storage.

Recarbonation. The caustic barren solution produced in the precipitation cir-
cult contains sodium cﬁrbonate and a small quantity of sodium hydraxide. To
reuse the barren solution, the caﬁétic must be converted to sodium carbonate
and sodium bicarbonate. This conversion is accomplished in two padked toﬁers

in which the caustic barren solution is contacted with boiler flue gas, The
COy in the flue gas neutralizes the sodium hydroxide and converts some of the
carbonaie to bicarbonate. ‘The recarbonated barren solutiog with two grams of
NaHCO3 per liter is sent to the filter building for use as wash en the second,

stage of filters,
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Vanadium Removal. The primary precipitation of yellowcake produces a product

which, when washed and dried, wili assay 75 to 77% U30g, 5 to 6% V505, and 2
to 2.5% CO3. Although tﬁe uranium content is satisfactory, both the vanadium
and carbonate content of the precipitate exceed contract specifications. Re-
moval of the excess vanadium and carbonate is'required before the yellowcake
is acceptable to the Atomic Energy Commission.

The removai of the vanadium and, quite incidentally, the carbonate from
the yellowcake is accomplished by roasting followed by water leaching. The
yellowcake thickener underflow is pumped to a disc filter to dewater the slurry,
and the filter cake is agitated with a small quantity of sodium carbonate before
being fed to the yellowcake roaster.

Yellowcake roasting is accomplished in an 8-foot é~inch diameter, six-
hearth, Pacific furnace, The feed to the furnace is dried on the top hearth
and reaches 1,6_000 F by the time it leaves the fourth hearth. The fifth and
sixth hearths hold the yellowcake at temperature. The calcined yellowcake dis-
charges into a water cooled screw conveyor which cools the calcine to approximately
200° F before discharging into a ball mill conveyor. Water is used to dissolve
the vanadium and carbonate contaminants in the yellowcake. The leached yellow-
cake slurry is collected in a 1l6-foot diameter by 10-foot deep thickener, and the
thickenay overflow containing the vanadium is filtered and sent to vanadium
storage. The vanadium solution containing 8% V,05 is presently sold to a nearby

vanadium producer,

Product Handling. Vanadiym solution in the secondary yellowcake thickener

underflow is removed on two, eight~foot diameter by eight«foot long, vacuum,
drum filters, The first filter cake is repulped with water and then filtered

on the second filter. Water is used as a wash on each filter, but ﬁos; of the

12



washing is accomplished in the dewatering action of the filters.

The ‘filter cake from the second yellowcake filter discﬁarges into the
extruder mechanism of a Proctor-Schwartz steam dryer and is forced through the
extruder screen as 3/16-inch diameter noodles.

The ye119wcake dryer is heated with steam, and the yellowcake is dried
by circulation of hot air through a slotted stainless steel bg}t passing con-
tinuously through the dryer, ' The dried yellowcake, containing less thamn one
percent moisture, 1is reduced to minus 1/8 inch in a modified roll crusher and
then carried to drum loading by means of a screw conveyor.

Yellowcake is packaged in 55-gallon, open head drums at three drum
loading stations. The screw conveyor discharges into the first drum until the
drum and the feed chute are filled, The screw then carries the material to the
next drum. A vibrator under the first loading station is used to settle the
contents of each drum. After the drums are sampled and weighed, the head is
sealed in place and the drum is cleaned and placed in storage for shipment.
Each drum contains a maximum of 1,000 pounds and 40 drums of yellowcake comprise
a lot. The average lot of yellowcake assays 85.5% U30g, 0.4% V,05, and 0.47%

C05; and a normal lot of yellowcake contains 34,000 pounds of Ua0g.

1OW SODIUM CIRCUIT

In order to meet specifications for sodium content in yelloﬁcake if
processed into uranium hexafluoride by the Allied Chemical Cogporation for
commercial‘sales an additional processing step had to be added to the fiowsheet.
After removal of.vanadium the yellowcake containing approximately 7.5% sodium is
dissolved with sulfuric acid at a pH of 2.2 in a ten~foot diameter by twelve~
foot deep tank. The overflow from this tank discharges into a ten-foot by

twelve-foot tank where ammonia is added to maintain a pH of 7.4. The uranium

13



reprecipitates as yellowcake containing less than 0.5% sodium.. This product is
filtered by the two eight-foot diameter by eight-foot long, vacuum, drum filters,
dried by the Procter-Schwartz steam dryer and packaged as described under the

section on Product Handling.

ANCILLARY FACILITIES

Powerhouse. ‘ The electrical generation equipment and a portion of the steam
generating and air compressing equipment are located in a central powerhouse.’
The elctrical equipment consists of seven,'diesel engine driven generatoré;
which supply all of the electrical energy requirements for the mill. The diesel
engines are rated at 1,400 horsepower and are operated on a mixture of natural
gas and diesel fuel. The generators are rated at 1,000 kw. The generation and
distribution voltage is 4,160 volts.

The steam generating equipment consists of three, 7,500-pound per hour,
package boilers which generate steam at 125 psig. The boilers provide the steam
requirements for the secondary teach circuit and supplemental steam for heating\
wash solutions in the filter section, - Three £,350 scfm, 45 psig compressors in
the powerhouse supply the air requiréments for the secondary leach circuit and

sypplemental air for the filter building.
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