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Audit of the Slag Treating Plast, Rast Helsna, Nontans, aabraces exaaination of records for the month
of May, 1943, a3 outlined in "Books and Records Checked.® JNo observations -m mmde or May S}, 1948, inveatories,
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American Smelting md Refining Company, shipmeants of baghouss fume to Great Palls Klectrolytic 2inc Plant and
other consignees, and compllation and valuation of baghouse fume inventories, .

The report includes date on the physical and accounting featurea of the ncdpu of’ ll.u and shipsants
and tmvestories of baghouse fums. The Faport is divided a» followss g
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ANACONDA COPPER KINING COMPANY
SLAG TRRATING PLANT - EAST MRLRNA, WONTANA
NORTH 0P MAT 1948

STNOPSLS CF PLANT OPRRATION

The folloaing symopsis of the Bast Helera Slag Treeting Flant is from an artiols .nu.u.a “Puning off
Zine from Lead Slage at Bast Helena® written by Nr, Alexander Lalet, former supsrintendent of the plant. The
srticls appeared in ths Bngineering and Mining Journal for August 24, 1929, Reviaions in dats to allow for
changes made at the plant since original installation bavs besn incorporsted in the lmp-h. Detalled snyopals
of Mr, B, M, Baldwin, Supcﬂmmdom., was used in supplying the revisions, - . -

Axperiments in roeovu—.\.n‘ waste sinc from lead-furnace slags wers began late in 1926 at Tooels, Utsh,
The first work was done in a copper coaverter, and in fact the furnace now used may be described as a mbuppua
converter, ¢

The design of a suitsbls plant for East Helena, Montana was begun h June 1927, 'and plant wss blowm
in on December 3, 1927, This plant now comsists, in ths first placs, of s water-jacketed furnsce 8' x 21! in
ares baving & charge hole at one end, into which the 1iguid slag from the imsrican Smeltiog and Refining Company's -
lead furnaces, rurmning 12 to 156 zinc 1s poured, In addition to the liquid slag and acoompanying skulls, some .
mdy&;{ is 8230 trutod. The cold slag is taken from a dump accumulated prinr 0 :on-tmuca of the Slag 'rrnb-

At the other and of the furnace is a tap bole which discharges the alag, freed of wost of the zine, ine .
to 30-ton pots. The bottom of the furnace is msdes of water-ccolsd stesl pipse and about 4 inches above thess
plates are the tuyeres, Therefors, the workiug bottom of the furnace is a layer of chilled slag. The sides of
the furnace consist of ordinary n‘or 3ackets, mads rsther stronger than in the vsual copper or lead blast fumace,
Thia is necessary because the sction within the furnace is extremely violsnt, the hu‘auhuo much sore reseabling
that found in a converter than in the psacesbles and quiet lead or copper furnace,

“he t.u:nr“ are 40 in nusber, 20 being on sach aids, are four inches in diamster, and each turers 1- .
provided with a one inch coal pipe, through which coal is hd into tbe dlast air imnedistely befors it enters tds
furnace,, The cbarge hole and charge ficor ars 15 fest above the furnace dottom. Above the charge hole is s
rectmgular canory of water jacksts which confines the gases »o that they msy be condusted imto the dust.collecte
ing system. Then comes s horisontal flue of water jackets 8 x 8 fest and 34 feet long. This flue is provided
with s large opening through which air is admitted to burn the metallic vapors to sine oxide, also burning the
excess coal dust and carbon monoxide,

The rest of the plant is more or less conventional, consisting of the ususl system of cooling tubes
to bring the tempersture of the gases dowmn so that they will not dwm the bags, First comes a water cooled
domniake; then 2 brick flue branching into two parallsl 8 foot stesl flues each 380 fest lang; then wpright
U~tubes pressnting s cooling surface of about 36,000 squars feet. The U-tubes effect about 436 of the cooling be-
fore fume resches the baghouse. They are 32 in pumber, 37 inches in dhnohr, ud oach is BY oot huh The !
aystenm is arranged ac thst eight tubes are connected in parallel, .

Pinally comes the baghouse in which are hung 576 woolen bage 16 inches in disneter and u& foot high,
Gases are drawn from the fumace and U-tubes and forced through the bags by a fm T3 feet in dlameter, The - .
fupe dropes into hoppere which discharge into gondola cars for shipment to the dwtnmh refinery st Oreat .
Falls. The entire plant ie unigus in shape, being 40 fest wde and 1,000 feet long. .

After crushing the coal in & Raymond =dll it ie fed into the furnace by four machines, of which one
is alloted to esch quarter of the furmnace, an extra one balng provided as a spars, Bach machine handles ten
tuyeres, Thers is a bin in each machine which holds 1} hours supply of coal, and at the botiom is a chamber A\
with s screw delivering coal direct to the furnace through about 20 fest of commesting pips. -

The slag, to tha amount of about 600 tons a day, comss in pots holding 5) tons, and about n poh
meke & charge. Sometimes, when the slag supply is not sufficisrd, siulls are added. IThe time of Blowing a
charge Tuns from 100 to 160 minutes, and the depth of the liguid blth in the furnace is sout S§ fest above
tuysres, From 17 to 20 per ct of coal iz used, and there must be a slight excess of unburnad cosl; the a-
mount fed depsnds on the copdition and nature of the slag received, Bxirastion of sine ordiparily runs from
85 to 90 per cent, It is easy, by continued blowing, to bring up the extraotiom to 93 or 90 par o-ut, bat it
does not pay, Besides the sinc, any lead left in ths slag ie also nwvmd. :

At the end of the furnace opposite to the charge spout, thers are two tapping notches with s leunder
leading from each noteh, which are of sufficient size to tap out and discard 58 tons of de-xinosd elag in 10
minutes, The discarded alag ie esptied from the furnace into two 30 toﬂ tuun‘ llq pote !hieh oarry the alag
to the waste dump over a standard gauge track,
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ANACOIDA COPPER MINING CONPANT
SLAS THEATIND PLANT - RAST REUERA, MONTANA .|

CONTRACY

CONTRACT WITH AXVBRICAN SIELTING AND REFINING COMPANY . ’ B Coon

The contract has a duration of ten years fros Jumnry 1, 141, It mrovides for purchase of molten slag
free current operstions of the American Smelting and Refining Coapmy and alse dusp slag from pr&or opsrations, Pure
chase of current slag is limited to a maximum of 400 tons per day and dump slag to e maximum of 250 tons par dxy, al-
though the Ansconda Company may at its option purchase and receive any such current -ug L] -y bc pmdnnd in excess .

of 400 tons par day, v

According to the vontract tbe “namao price of olnnr cuwrrant o dw slag shall bc the bhighest net ae
zcunt payable under any one of thres sche h), () or (¢) and shall ot be lese than 10¢ per ton, The purchese
price is to be computed on basis of zine a and Bnglneering and Jonmu. price for Prime Western Zing for the cal-
endar sonth of delivery, Provisions in all cchduzu include p ts for i or decreases in sine
avsey and gquotation. In sddition to thess adjustmats schedules {s) for both current and dump llu 4180 have pro-
vicdons for price deductions dus to increases in aversge labor rate and price of ooal,

During Mey, 1948, the purchase price of both elags was dased on schedule (o), Por informative purposes
the eon!.ncb provisions for purchass of current slag under this schedule are hers summarised:. .

When the assay of sinc is 106 and the applicable sine quotatiom ia so psr pound t.hc base prlu pvmo
nhnn be 22¢ per ton adjusted as follcws:

(1) Add 20¢ per ton for each 1% that the sinc ssssy shall bs in sxcess of 108, ;rncunn An proportien,
(2) Deduet 20¢ per ton for each )% thet tba sinc assay shall bs less than wﬁ: tucuau in proportion,

{3) Deduct 9/32¢ (,R8125¢) for each pound of sino cortained in the slag for esch u that the nwucmo
- sinc gquotation shall be less than 6¢ per pound, fractions iz propertion,

(4) Add 9/32¢ (.28125¢) for each pound of sinc costalned in the slag for sach 14 that the applicahle
sine quotstion shall be in excess of 64 per pound up to and including 7.5¢ per pound, fractions
in proportion, and add 13/32¢ (,40625¢) for each pound of sine contained in the slag for each 1¢
that the applicable sinc quotation shall be in emcess of 7,04 per pamd, Lractions in proportion.

eighing of elag i3 to bs done by the Anaconda Comparmy. uuumomumuuhdnubyﬂn
Amrican smwg and Refining Coepany st point of discharge from ite tnmm. to slag pots. The Anaconda Company
i3 to sarple all dump slag upon srrival st the plunt. In sach case thres samples are to be prepared, one for use of
each cowpeny and one for umpire purposes, Each sazple is to rerresent mo more than one day's dedivery. Splitting
11zt on zine 49 4%, Providing agreement within this 1imit 1s not effected, the uss of an umpire is provided for,

_ Of the thres sssays then resporied, the middle assay is to govern., Payments for slag are required cn or before the
15th day of the morkh following receipt of elag.

Ths above briefly notes the pertinent provisions of the contract and is not intendsd to bs all-inclusive.
For further data refer to contract of January 1, 1941, snd amendment effective July 1, 1943, .

ACCOINTING FROCRIUER

Corplete sccountine records are prepared for cost of operating the Shg hnttn( Plet and for deter- ’
mination of metallurgical statistics, The Bast Helsns Office submits the to the Great Falls
Office where entries ars prepared and antared upen m bolu et thc Grest Palls Muauon Dupu-t-nt and mstal~
lurgical statsments are prepored ah coste, tr and lomses, As presantly eonout-&od the
matellurgical reports are relatively -SQI s the oponunn consists of only ons plant, no complications result
in deterzining trestment, production and lo + Only one w.oma, Au, ia trutod, a.nd onl.y ons lltorid, lnu,
is produced, Since receipts conmist of slag trested, thers are no t t & y the in:
of fume must be deterxined, and this is the major invertory problem, Detatled Momtton tonm Ln tbh report
relative to inventory determination. -, .

Because the plant 1s & one unit operation the problem of inventory vnmbn is umh. 0 in proce s
inventories existing to require conversion to eriginal saterial squivalents #s is dons on the copper, sins and
manganess plants, The fume inventary is valuved on & last-in, firstwout dasis on pounds of sine content. Total
cost of slag purchased, and totsl cost of treatmant are divided by pounds sinc produced to arrive at respective
purchase and trestment costs per pound zine. Any increment to prior invemtory h thus prlnd % this nrnnt cost,
any reduction in inmtory subtracted at last cost remaining in inventory.
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ANADDNDA COPPER MINING COMPAKY
SIAG TRRATING PLANT - EAST HELENA, WONTAWA  .%.,...

ACCOUNTING PROCEIURE  (Continued) T

In accordance with practice in use for other transfers of material from one plub to another, the fume s
is transferred from Bast Helena to the Oreat Palls Klectrolytic Zinc Plart at cost, After having detersined the in- S
ventory valuations, the cost of asles 1s arrived at, The cost a3 so determined is thon prorstsd to allocate a por- ‘'~
tion to local anles, proper portion being applicable to ehipments to Greet Falls. To show this transaction a book-
keoping entry is recorded on the Great Falls books debiting "Fume Transferred from Slag Treating Phnt' and credit-
ing "Fume Transferred to Grest Falls,”

RECEIVED SECTIOR

RBCEIPTS

Hot end Cold Slag

Hot and cold 2lag is purchesed from the American Smelting and Refining Company under eontract dated
January 1, 191, The contract provides for receipt of molten slag dirsctly from the furnacea of that ocospary and
alno cold slag from a disp accumulated prior to the construction of the Slag hutu( Plant.,

The molten slag is poured into ledles or pots at the American Smslting and Refining Comparny®e smelter
ind transported to the Sleg Treating Flamt by rail, FPrior to sntering the furnace building the oars pass over a
weighing scale. No scale tickets are printed by thie scals, the scaleman obtalning the weight and recording the
sane by longhand to a Scaleman's Report. Weights are recorded in even 100 pounds, and cars are weighed both light
and heavy. During the interval betwsen loading of the slag and weighing, some cooling takes place which forms
~skulls® around the pots, These skulls are usually jarred loose and also enter the furnace. EHowever, if the skulls
ars wot desired as fesd, -Ly.e 1s obtained and deduction made from the weight of molten slag. The ekulle so di.
vorted are hauled to the dmxp, Slag from the dump also enters the plant over the sass weighing scale and weighing
procedure is the same. Howevor, only cold slag treated i.u considered received, and memorandua is _kopt showing io-
ventory of cold slag on hand,

Samples of molten and cold slag are obtained and sssayed both by the American Smelting snd Refining
Conpany and the Ansconda Copper Miming Company. Acoording to the contract the splitting limit is .48, If the
assays vary by more than this amcunt en umpire assay is rejuested, The middla asssy of the three is uwsed for
settlement purposes. The ssttlemsnt assays sre used in computing sinc wntent for metallwrgical reports,

SHIPMENT SESTION

SHIPMENTS
Baghousa Puns
Major portion of baghouse fume production is shipped to the Grogt Falls Electrolytis Zine Plant, the
balence golng to comaercisl conswxers. The rhipments to the Klectrolytic Zinc Plant are made st cost and Great Falls
weighto and assays ars used to dotermine the quantity trensferred, For more pu-uwhu on this transfer, reference
may be made to the Klectrolytic Zine Flent lndﬂ. for October, 1847, B

Shipzents to commercisl consumsrs are made at Bast Helens weights md utu-lnt is mds on the basis of -
thess meights, mstal content being determined by comparison of sellers' snd buysrs' asssys. During May, 198, sidp- '
ments were made to Auoric.n Chemet Corporation, Chicago, Illinois, and to Eagle H.chcr Company, Gd-n, Kansas,

The ssaentiel provisions of the sgreements with thess companies tw<munu;1ul nenmun; p\n‘poln
are a» followes

(1) Americrs~ Chemet Corporation. Railroad weights at Bast HMelena and sazples taken by the Slag Trest-
ing Plant govern in making settlamsnt. The splitting limit on sinc is %. Payment is at 64
por pound of zine contained in fume, £.0,b,, Bast Helsna when the St. Louls prics for Prime
Western sinc as quoted by the Enginesring and Mining Journal for wesk of delivery is 8.25¢ per
poand. To the 64 an addition or deduction of ,904 par pound of 3inc is made for sach 1¢ in-
creass or decrease in the price for zine above or below 8,35 par pound,- In the event that
assays have not been sgreed upon for any car bsfore reguest for an lddlu.onn e-r, mumt .
-m be made on the basia of 70% 3inc and final settlement’ ldjuﬂ.od. R ' /
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ANACONDA COPPER KT NI NG COMPART .
SLAG TRRATING PLANT « BAST HELENA, MONTANA

SHIPMENT SSCTION

SIIFURITS  (Comtinued)

Bazhouss Fune  (Continued)

{2) Bagle Picher Company., The sales price of the fuma shell be based npon its sine and lead contest,
In corputing this price, the sverege Engineering and Mining Jourmal quotations for St. Louls
Prims Aestern Zinc and New York pig lud for week of delivary will be used, .The fume will be
delivered in bulk or in paper bags es the Buyer say from tims to time elest, £.0.b,, Seller's e
trackage at its Eaet Helens, Montana, smelter. In the event the buyer should slsot to take z.
shipment of fube in bags, the cost of the fums to the Buyer sball be incressed pot to exceed . )
$10 per net ton. The buyer shall pay the actusl cost to Seller of packing in bags, but Bwor N o
mst be notified in sdvance if packing and loading cost is to excesd §10 per et ton, When o
the quoted price is §¢ per pound, or lower, for sing, the wat of the um sontent shall be
4¢ per pound, to which thers will be added ,90¢ and fractions in proportion, for sach 14 that
the quoted price is alove 6¢ per pound, No charge will be made for the lead content uatfil the
quoted price goes above €.504 per pound, For sach M} and frastions ia proportion, thet the
quoted price is above £.50¢ per pound the oost will be ,90¢ per pound, Rallrvad weights at
Kast Helena secured by the seller, will govern in making settlemsnt. A sazpls ahall be taken
by the Buyer, md divided irto three parts, one for the Buyer, one for the Sellsr and cne for
umpire purr-~%es, Buyer and Ssller shall exchange the results of their assays and if ﬁnr are
wicm +5% of ench otheras to zinc and 3% a8 to lead, then the averages will be used in mak-
ing sstilemsnt., Where ths results as to either zino or lead, or both, are mot within those
1iaite, then the reserve sample shall bs st to an uspire sssayer, Of the three aseays thus
uulabh, the midAle result shall be used, the cost of umpire to be paid by the party whose
result differs moat widely from the result of the umpirs, .

-The above agresments expired on Jum 30, 1948, after shich they were npheod by new ocontraata,

INVENTCRY SECTION
INEOHES

Fumes in Process Throughout Plent -

Total zinc contsnt of inventory is determined by the Assistant Superintendect on an acoountability
trole. FProm known weights and assays of mollen slag emtering the furnace, the sinc content of feed 1¢ detarmined,
From known 24inc assays on slag diecharged a percentage i3 arrived st indicsting what portion of the original feed
ramins in the systsn, The amount remaining includes sllowances for increased weight due to oxidntion and for
waight of 1ead wolatilized., These statistics are calculated daily and susmarised for the month, 7o the production
r3 20 detamined, (le3s 1% deduction for loss) is added the first of month inventory to arrive .at a total to accownt
for. From this total is dsducted the estimated shipmsent of fume to Great Falls, the balance daing carried a8 in-
Fsntory.

The inveniory as so detersined is for total sine content only, aum a poruon o! the !.nnmary o=
pains outside the flue and averages approximetely 53 sinc, s further segr total of
55% greds end 708 grade. Py visual observation the foreman estimstes the to ouma. the flus system. The toanag
of fume in cars is also determined by estimate (or actual weight when available) md the zinc contest &s calculated,
From the total sint inventory, the pounds of sine in cars and outside fius system are deduoted to arrive at the sins "
content of the fume remaining in fluss mnd daghouse, This is in turn comverted to dry toas on a 708 assay basis, ;
The respective tonnages at 35% and 70% assayn are then reported to the Great Falls Offioce mn th-y are woed in the
cozputation of metallurgical statistics, R . L
The above method of arriving at the inventory is used because the fume in the mtu 1is enalosed and
Smpossible of visual estimation. According to Nr, R, L. Thompson, Aesaistant Supsrimtendent, the method has been
vy satisfactory, previocud cleanups havizsg yielded fume vary close in tomage to calewlated inventory. -
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ANACONDA CCPPER MINIKG COMPANY .
SIAG TREATING PLANT - RAST HKLENA, MONTANA

INVENTORY SECTION

INVENIORI]
Fume in Transit to Grest Falls

The Bast Helsna office reports dally to Great Falls the car nusbers of fume mwod." Oreat hn- in-
cludes in its recelpts the cars dumped at the plant., Any cars shipped from Bast Helens and not recelyed At Great .
Falls are thersfore classed as io transit inveatory, Bach car 1s sampled at Great Falls and malsture percentage
determined. A cosposite sample is also prepared from which zinc Assays are determined. Averege lsad and sllvar
a 9 are cbtained from statessat of fume received at the sine plant, By spplication of modsture percentages
and aszays as thus obtained, the dry weight and astsl content of the inventory is calcoulated,

ERHCRS AND DISCREPANCIRY - - . P
SEYTLRMRIT AITH AMRRICAN SUSLTING AND REFINING COMPANY FOR SLAG m Lt :

As moted under comments on contract with the imerican Sllhhg and ldlm; Comuw pu-dun priece .
of either current or thq; slag shall be the highest nst amount payable under sy one of thres schedules (a), (b) or -
{e}), and 1 ot be han 104 per ton. Provisions in all schedulss include paymmt sdjustments for increasss
or decrw: in zinc assay and quotation. In sddition to these sdjustnents schedules (a) for both currant and dusp - 7
slag also provide for price deductions due to increases in average labor rats, effective July 1, 1943, by amended *
agreanent bet the dea, The age labtor rates are determined by the Slag Treating Plant Office and re=
ported to the Grect Falls Meta)lurgical Accounting Department for use in caleculating the ssttlemeat, ‘Mr, Mark
Holland, Metallurgical Accountant, noted thal error had bsen made by Bast Helans in submitting the change in average
rate for May, 1946, He stated that Best Helena was sdvised and & new aversge rate change was recendly submitted, .
However, uwp to and including May, 19438, the incorrect rate increase was used in preparation of settlamect schedules
(:) 8 provided by contract. Due to payment under scheduls (o) being most bensfisial to the American Smelting and .. -
Company for ¥ay, 1948, regardless of use of incorrect average isbor rats, no revision of settlement is B

rtqulnd. Total cumlative wage incrsase par hour as used in May, 1948, was § ,4627 instead e( wrrut amount ~

$ ,3901, Summary of prices per ton of slag as calculated for May, 1948, is as followss " 1 A [
: Bot Slag Cold Siag )
Schedule {a) $ 6.0314 $ 3,780 ' ’ '
Schedule (b) - 2,108 T L.m0r :
Schedule (e) [{Settlezont basis) 7.0 " 5,873 T
Using corrected aversge wage increases . . - T . N
Schedule {a) $ 0777 . ) s.uu

The Auerican Smelting and Reflning Company has besn advised as to ﬁm average ngo m- muuon and
has indicated that no additional payments are dus under the contract,

INVEXTORY VALUATICHS

Valuation of baghouss fume iz on & *lsst-in, first-out® basis, Metallurgical reports ware first prepsred
omitting shipaent of 2,500 pownds fume to Great Falls via truck, Inventory was valued on produstion before corrsotion
of the error, vnu-um being $18.43 higher thun it would bave besn if nuuhtodﬂ‘u oo, utd pro&uu.on data, : m
is negligibls, :

GENERAL REMARKS AND CDRQ.!EIDI

No errors of consequence were noted in review of un.unrxien acconnt ing prooodm for the Slag Trntmg
Plant at Bast Helena, and no recommendations are bareln asde. Exsellent cooperstion:was received from the Operating -
and Accounting Departeats at Bast Helena and froa the Netallurgicad hcouuu.u Department at Grut Telle durixg eouru
of this audit, LA hanr :




