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ANACONDA COPPER MINING COMPANY

DRAWER 1861

K. B. FRAZER
Aasistant Secretary ) D, A
wrd from umer
Asnistant Treasurer
..... ey

BUTTE, MONTANA

August 24, 1943

Mr. E. S. ¥cGlone, Vice President
Anaconda Copper Mining Comrpany
Hennessy Building )
. Butte, Montana . e
Dear Sir: .
Herewith, copy of report of Xr. E. C. Jacobson, Netallurgical
Auditor, covering initial audit of the Sliag Treating Plant - East Helena,
Yontana for the month of Lay 1948,
Copies of my letters to Kr. 7., X, Daly, Comptroller, and ¥r. E.

V. larson, Chief Clerk, Great Falls Reduction Works, are also enclosed.

Tours very truly,

Tz@méﬁ :
WJF /EK | FOR: X. B. FRAZEZR{

Enc, .
ce = ir, W, K. Daly

PNYC 00012337
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ANACONDA COPPER MINING

DRAWER 1961
K. B. FRAZER
Anststant Secretary

and A
Annistant Tremsurer

umer

BUTTE, MONTANA

August 24, 1943

¥re T. V. lLarson, Chief Clerk
Treat Fslls deducticn Department
Lfrest Falls, Xontana

Lats

Dear Sir:

Berewith, thres copies cf report of ¥%r. . C. Jaccbeon, Letal~

lurgical Auditor, covering initial audit of the Slag Treating Plant =

Zsst lelena, Kcntana for the month of lay 1948,

Cne copy of the report is for !r. Caples and one is for jyour

to review it,

files, The other copy 1s for use of anyons whe may find it advantageous

WF/EK

ml

ce - ¥y, 5. S, ¥eSlcne
r. ¥ K. Dady

Yours very traly,
sea b/

Fod: X. B, FRAZER

PNYC 00012338
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ANACONDA COPPER MINING COMP.

S1AG FREATING PLANT AUG 271348

W. K. DALy

REPORT ON_AUDIT OF SLAG THEATING FLANT ~ EAST HELENA, MONTAMA .
MONTH Q¢ MAY 1948 '

Audit of the Slag Treating Plant, Bast Helena, Montana, embraces examination of records for the month
of May, 1943, as outlined in "Books and Records Checked.® No observations were mede of May 51, 1948, inventories,

Audit included review of records pertaining to receipt and purchase of hot and cold slag from the.
American Smelting and Refining Company, shipmsnts of baghouse fums to Great Falls nootmhtic zu» Plant' and
other consignees, and compilation and valuation of baghcuse fume inventories. : .

The report includes data on the physical and accounting feafures of the rocd.pt- of slag, and shipments

and ipventories of baghouse fume, The report is divided as folloms: G}/
. SINOPSIS OF PLANT UPERATION

CORTRACT WITH AMERICAN SMELTING AND REFINING COMPANY . 2

ACCOUNTING PROCEDURE . ' - 2 to 3, inclusive

RECEIPTS ~ HOT AND COLD SLAS : : .3

SHIPMENTS - BAG HOUSB FUME - 3 to 4, inclusive
INVRNTORIES - BAG HOUSB PUMB ) ' ' 4105, inclusive

ERRQIS AND DISCREPANCIES ' - S .y

GENERAL REMARIS AMD CONCLISION _ R =

B. C. Jacobson, Metallurgical Auditor
L. uly 1sth, 1948 \U

PNYC 00012339
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ANACONDA COPPER MINING COMPANY

SLAG TREATING PLANT - EAST HELENA, MONTANA

MORTH P MAT 1948

SINOPSLS CF PLANT OPERATION

The folloning synopsis of the !nt Helena Slag Treating Flant is fm an: mich entitled "Fuming off
Zine from Lead Slags at Bast Helena" written by Mr. Alexander lLaist, former appecintendent of :the plant. The
article appeared in the Enginsering and Mining Journal for August 24, 1989.%,3071&10::3 in- data to allow for
changes made at the plant since original installation have been incorporsted. in tbo uvopah. Dotd.hd anyopais -
of Mr, B, M, Baldwin, Superintendent, was used in supplying the revisions, -

Bxperiments in recovering waste zinc from lead-furnace slags were begm late in 1926 st Tooele, Utah, -
The first work was done in & copper ccaverter, and in fact tho furnace row und uy be ducribcd as a non~tipping
converter, . e N
. The design of a suitable plant for Bast Helena, lbntnu was bogun nx June 1927, and plant was blown
in on December 3, 1927, This plant now consists, in the first place, of a water-jacketsd furnace 8¢ x 21' in
area having a charge hole et one end, inteo which the liguid slag from the American Smelting and Befining Company*:
lead furnaces, ruming 12 to 15% zinc is poured, In addition to the liquid slag and accompanying ekulls, some
;;:dp;::g is also treated. The cold slag is taken from a dump accumulated prior to construction of the Slag Trea
* .

At the other end of the furnace is a tap hole which dischargee the slag, freed of most of the zinc; in-
to 30-ton pots, .The bottom of the furnace ls made of water-ccoled steel pipes and about 4 inches above these
lates are the tuyeres, Therefore, the working bottom of the furnace is a lsyer of chilled slag. Tbe sides of
o furnace consist of ordinary u{or jackets, made rather stronger than in the usual copper or lead blast furnac:
This is necessary because the action within the furpace is extremely violent, the turbulence m¢b sore ru-zbung
that tound in a converter than in the psaceable and quiet had op copper !nmee. .

The tuyeres are 40 in numbsr, 20 being on each side, are- four 1ncbn Sn dimtor, and uch tuere 1: .
provided with a one inch coal pipe, through which coal is fed into the blast air ixmediately before it enters the
furnace, The charge hole and charge flcor are 15 feet above the. furnace: bottom, - Above the charge hole is a.
rectangular canopy of water jackets which confines the gases 4o that they may be conducted into the dust-collect~
ing system., Then comes a horisortal flue of water jackete 8 x 8 feet and 34 fest long. ~This flue is provided -
with a large open.tng through which air is admitted to burn tbo nta.nio vapors to um: oxids, also buming the
excess coal dust and urbon monoxide, .

The rest of the pmt is more or less conventional, eonaiau_ng of .ho xuul ontu of coanng tubes
to bring the temperature of the gases down so that they will not burn the bagaw?h'lt comed a water cooled
downtake; then a brick flue branching into two parallel 8 foot astesl flues:each 365 fest long; then upright
U-tubea presenting a cooling surface of about 36,000 square feet, The n-tubu ottor.t, about 43% of the cooling be.
fore fume reaches the baghouse, They are 32 in number, 37 inches in dhnt. :nd each is 57 fest high, The
system is arranged so that eight tubes are connected in parallel, 4

Finally comes the baghouse in which are hung 576 woolen baga 18 .1ncbea i.n dimur‘md 56& foot. high. -
Gaves are drawn from the fumace and U-tubes and forced tlrough the. bagl by.aifm’ ‘74 feet in’ ‘daneter. The
fume drops into hoppers which discharge imto gondola cars for shipment to;theislectrolytic: rctinary ac Great
Falls, The entire plant is uniqus in shape, being 40 feet Iddo nnd 1,000 lanz. e

After crushing the coal in a Raymond mill it is fed into the mrnne by four uchi.nu, of vhich one
is alloted to each quarter of the fumace, an extra one being provided as a spare., Bach machine handles ten
tuyeres, There is a bin in each machine which holds 13 hours supply of coal, and at the bottom is a chuber
with a screw delivering coal direct to the tnmnco through About 20 Lot otfv cognocting pipu,

o onGipesk et

The slag, to the amount of about 600 tons a d.u}, comes n pots- blditc 5& t.onl, uzd about 11 pots
make a charge. Sometimes, when the slag supply is not sufficisnt, skulls‘are added.::The time of blowing a
charge runs from 100 to 160 minutes, and the depth of the 1iquid bath in the furnace is about 33 fest above
tuyeres, From 17 to 20 per cant of coal is used, and thers must be s slight excess of unburned coal; the s~
mount fed depends on the condition and nature of thc slag received, BExtraction of zinc ordinarily runs from
85 to 90 per cent, It is easy, by continued blowing, to bring up the extraction to 95 or 98 per cent, ut it
does not pay. Besides the zinc, any lead left in the slag is aleo roeovond. e -

Ab the end of the furmace opposite to the charge lpont, there are “two.tapping mtchu with a launder
leading from each notch, which are of sufficient size to tap out and discard 58 tons of de-zinced slag in 10
minutes, The discarded slag is emptied from the furnace into tw 30 ton tilnng lhs pote -hkh urry:tho slag
to the waste dump over a standard gauge track, d




ANACONDA COFPER MINING COMPANY

SLAG TREATING PLANT - BAST HELENA, MOMTANA

CONTRACT

CONTRACT WITH AMERICAN SIELTING AND REFINING COMPANY

" Tne contract has a duration of ten years from Jamary 1, 1941. It pnoﬁdu for purchuo of molten slag
from current. operations of the American Smelting and Refining Compay and also dump slag from prior operations, Pur
chase of current slag is limited to a maximum of 400 tons per day and dump slag to a maximum of 250 tons per day, al
though the Anaconda Conpany may at its option purchase and receive any nuch current -.u; a8 may be vaduood in exces
of 400 tons per day, .

According to the contract the purchase price of either currnnt o duxp al;g ahm be the M@ust net a-
mount payable under any one of thres schedules (a), (b) or (c) and ahall not be less than 104:per ton.  The purchase
price is to be computed on basis of zinc assey and Bnglneering and Journal price for Prime Western Zinc for the cal-
ender month of delivery. Provisions in all achedules include payxent adjustzants. for inoreases.or decreases in sinc
assay and quotation. In addition to these adjustments schedules (a) for both current and dn-p .lag also luv‘ pro-
visione for price deductions due to increases in average labor rate.and price of coale

During May, 1948, the purchase price of both slage wes based on echsdule (c). ?or infomt.ivo purposes
the contract provisions for purchase of current slag under thia schedule are here summarised:.. .

When the assay of zinc is 10% and the applicable sinc quotation is° 54 por ponnd the baso price payable
shall be 22¢ per_ton adjusted as follows: .

{1) Add 20¢ per ton for each 1% that the zinc assay shall be in sxcess of 10‘, fractions in proportion,
(2) Deduct 204 per ton for each 1% that the zinc assay shall be less than 'lOﬁ, fnctiono in proportion.

(3) Deduot 9/32¢ (.28125¢) for sach pound of sinc cortained in tho shg for ‘each. u thnt t.ho app.licable
sinc quotation shall be less than 6¢ psr pound, frectionl m pmport.ion. .

(4) Add 9/32¢ (.28125¢) for each pound of zinc contalned in thn alag for uch ;1¢ that the’ nppucablo ’
zinc quotation 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 pourd of xinc contained in the slag for each 1¢
that the applicable zinc quotation shall bs in excess ot 'l.bc per. pomd ctiom in vaporuon.

Weighing of slag is to be done by the Anaconda Golpw Swnng of. cux'nnt slag h to bn done by the.
Ammrican Smelting and Refining Company at point of discharge from its.fumaces to slag pots. The Anaconda Company
is to sample all dump slag upon arrival at the plant, In each case thres samples.are.ioc be prepared, one for use of
each company and one for umpire purposes, Bach sample 1s to represent no more than ooe day's.delivery, Splitting .
1imit on zinc is .4%. Providing agreement within this limit is not effected, the use of an umpire is provided for,
Of the three assays them reported, the middle asssy is to govem. Pmcnt. fo »'-lu gre roqnlrod m or before the
15th day of the morth following receipt of slag. o ,

The above briefly notes the pertinent pmvhiom of tho ccntrut md :Lu not inttndad to be’ n]@.dncludv
For further data refer to contract of January 1, 1941, snd amendmert. cﬁccuu Jnly 1, 1963. S\

ACCOUNTLRG mccxwxx

- o . o oo :
Complete accounting records are prepared for cost of operating the Slag Treating Plant and far deter-
mination of metallurgical statistics. The Bast Helena Office eubmits the necessary information to the Great Falls
Office where entries are prepared and entered upon the books of the Great Falls Reduction Department, and metal-
lurgical statements are prepared showing costs, treatment, production and losses, ' As presently constituted the
metallurgical reports are relatively simple, As the operation consists of.only one plant, mo complications result
in determining trestment, production and losses. Only one msterial, slag,’'is treated, and only.one mterial, fums,.
is produced, Since receipts consist of slag treated, there are no treaiment inventories. . However, tbe inwentories
of fume must be determined, and this is the major invertory probhn. Detailed information follows in this report -
relative to inventory determination. : : A .

Because the -plant is a one unit operation the problem of inventory valustion 1s simpls, no "in proces
inventories existing to require conversion to original material equivalents as is done on the copper, sinc and
manganess plants. The fume inventary is valued on a last-in, first-ocul basie on‘pounds of sins content. Total
cost of slsg purchased, and total cost of treatment ere divided by pounds sinc produced to arrive at respective
purchase and treatment costs per pound zinc. Any increment to prior inventory is tius pr:leod at, thia current cost,
sny reduction in inventory subtracted at last cost remaining in invonf.ory : AR

K




ANACONDA COPPER MINING COMPANY

SLAG TREATING PLANT -~ RAST HELENA, MONTANA

ACCOUNTING PROCEEE  (Continued)

In accordance with practice in use for other transfers of material from one plant to another, the fume
is transferred f{rom Bast Helena to the Great Falls Blectrolytic Zinc Plart at cost, After having determined the in-
ventory valuations, the cost of sales is arrived at, The cost as o determined is then prorated to allocate a por-
tion to local sales, proper portion being ampplicable to shipments to Great Falls, To show this transaction a booke
keeping entry is recorded on the Great Falls books debiting "Pune Transferred from Slag Treating Plant™ and credit-
ing "Pume Transferred to Great Falls,® . :

RECEIVED SECTION

RECKIPTS
Hot and Cold Slirg *

Hot and cold slag is purchased from the American Smelting and Refining Company under contract dated
Jamiary 1, 1841, The contract provides for receipt of molten slag directly froa the furnaces of that company and
also cold slag from e dump accumulated prior to the construction of the Slag Treating Plant,

The molten alag is poured into ladles or pots at the American Spelting and Refining Company:s smelter
and transported to the Slag Treating Plamt by rail, Prior to entering the furnace building the cars pess over a
weighing scale, -No scale tickets are printed by this scale, the scalsman obtaining the weight and recording the
same by longhard to a Scaleman’s Report, Weighta are recorded in even 100 pounde, and cars are weighed both light
and heavy. During the intasrval bstwsen loading of the slag and waighing, soms cooling takes place which forms
"skulls® around the pots. These skulls are usually jarred loose and also enter the furnace, However, if the skulls
are not desired as feed, weight is obtained and deduction made from the weight of molten slag, Ths skulls so di-
verted are hauled to the dump, Slag from the dump also enters the plant over the same weighing scale and weighing
procedure is the sams. Homevor, only cold alsg treated is considered received, and memorandum is kept showing in-
ventory of cold slag on band. g

Samples of molten &nd cold slag are obtained and assayed both by the American Spelting and Refining
Company and the Anaconda Copper Mining Company, According to the contract the eplitting 1imit is .4%, If the
assays vary by more than this amcunt en umpire assay is requested, The middle assay of the three is used for
settlement purposes, The settlement mssays are used in computing zinc content for metallurgical reports,

SHIPMENT SECTION
SHIPMENTS

Baghouss Fume R
Y

Major portion of baghouse fume production is shipped to the Great Falls Blectrolytic Zinc Plant, the
bal arice golng to comercial conswwers. The shipmsnts to the Electrolytic Zinc Plant are meds at cost and Great Fall:
weights and assays are uoed to detsrmine the quantity transferred. For more particulars on this transfer, reference
may be made to the Electrolytic Zinc Plant audit for October, 1947, . L

Shipments to commercial consumsrs are made at Bast Hslena weights and settlement is made on the vasis o:
these weights, mstal content being determined by comparison of eellers' and buyere' assays, - During May, 1948, ship-
ments were mads to American Chemet Corporation, Chicago, Illinois, ani to Eagle Picher Company, Galens, Kansas,

The essentisl provisions of the agreements with these cozpanies for mstallurgical accounting purposes
are as followms:

(1) Americra Chemet Corporation. Railroad weights at East Helena and samples taken by the Slag Treat-
ing Plant govarn in making settlement, The splitting limit on sinc is .56, Payment is at 6¢
per pound of zinc contained in fums, f.0,b., Bast Helena 'when the St. Louls price for Prime
Western zinc as quoted by the Bngineering and Mining Jourral.for week of delivery is 8.25¢ per
pound, To the 6¢ an addition or deduction of 904 per pound of zinc is made for each 1¢ in-
crease or decrease in the price for zinc above or below 8.,25¢ per pound, In the event that
assays have not been agreed upon for any car befors request for an additionsl car, settlement
will be made on the basis of 70% sinc and final settlement adjusted..

P




ANACONDA COFPER MINING COMPANY

SLAG TRBATING PLANT -~ BAST HELENA, MONTANA

SHIPMBNT SRCTION
SHIPMENTS  (Continued)

Baghouss Fume  (Continued)

(2) Bagle Pichar Company. The sales price of the fums shall be blud upon ita sinc and lead content,
In computing this price, the sversgs Engineering and Mining Journal quotations for St. Louis
Prime Westarn Zinc and New York pig lead for week of delivery will be used. The fume will be
delivered in bulk or in paper bags as the Buyer may from time to time elect, £,0,b., Seller's
trackage at its Past Helena, Montana, smelter, In the event ths buyer should elect to take
shipment o fume in bags, the cost of the fume to the Buyesr shell bs Ancreased not to exceed
$10 per net ton. The buysr shall pay the actual cost to Seller of packing in bags, but Buyer
mst be notified in advance if packing and loading cost ia to excead $10 per. net ton. When
the quoted price is 6¢ per pound; or lower, for sinc, the coat of tbe sinc conteat shall be
44 per pound, to which therc will be added ,90¢ and fractions in proportion, for sach 1¢ that
the quoted price is alove 6¢ per pound. No charge will be mads for the leed contemt until the
quoted prize goes above 6.50¢ per pound. For each 14 and fractions in proportion, that the
quoted prics is abova 6.50¢ per pound the cost will be .80¢ per pound, Railroad weights at
Kast Helena secured by the seller, will govern in making settloment, 4 sampls shall be taken
by the Buyer, ead divided irto three parts, one for the Buyer, ons for the Seller and cns for
urpire purp~ses, Buyer and Sellar shall exchange the resulis of their assays and if they are

. within 5% of each otheras to zinc and ,3% as to lead, then the averagzes w1l be used in make-
“ing ssttlement, Whare ths results as to either zinc or lead, or both,. are not within thosa
1imits, thon the reserve sample shall be sent to an umpire assayer, Of the three assays thus
availabls, the mif+ls result shall be used, the cost of umpire to be paid by the party whose
result differs most widely from the result of the umpire,

The above agreements expired on Juns 30, 1948, after which they wers replaced by new contracta,

' s

INVENTORY SRCTION

INVEITOHLIES

Fumss in Process Tarouthout Pimt

Totsl zine contsnt of inventory is determined by the Assistent Superintendent on an acoountability
tasls, Prom known weights and assays of molten slag entering the furnace, the zinc content of fsed is deterained,
From known zinc nssays on alag dischiarged a percentage is arrived at indicabing.what portion of the originsl feed
rezains in the system, The amount remaining includes allowsnces for incresased weight due to oxidation and for
waight of lead volatilized., Theos statistics are calculated dally and sumsarized for the months To the production
&3 20 detamined, (less 1% deduction for loss) is added the first of month inventory to arrive at a total to account
for. From this total is dedacted the estimated shipment of fume to Grut Falls, the balance bedng carried as in-
vaitory. ;i Bl - .

The inventory as s dut.orm!.md is for total zinc content only. Si.ncn .a pertion of the inventory re~
mains outeide the flue and averages approxisately 558 sinc, a further ugr‘uuon 1s mads showing total tonnages of
55% grads and 70% grade, By visual observation the foreman estimates the tonnage.outside the flue system. 7Ths tomnag
of fums in cars ia also determined by estimats {or actual weight when available) mnd the zinc content is calculsted.
From the total zin: inventory, the pounds of zinc in cars and outside flus system ars deducted to arrive at ths zinc
content of the fume remaining in fluss and baghouse, This i3 in turn converted to-dry tons on & 70% assay basis,

The respective tonnages at 55% and 70% assays are then reported to the Great Falls Otﬁ.ce where they are used in the
computation of metallurgical statistics,

The sbove method of arriving at the invertory is used because the 'Xun in the system is oncloud and
impossible of visual estimation. According to Mr. R, L. Thompson, Assistant Superintendsnt, the method has bsen
very satisfsctory, previoud clsanups having yielded fume very close in tommage to calculated inventory,

PNYC 00012343




INVENTORY SECTION o

INVENTORIRS ' : 3 o
Fume in Transit to Great Falls , L

The Bast Helena office reports daily to Great Falls the car numders of fuze ahippcd. Greal Falls in-
cludes in its receipts the cars dumped at the plant., Any cars shipped from Bast Halsna.and not. received at Great
Falls are tharefore classed as in transit inventory, Bach car is sampled at Great Falls and moisture percentage
determined, A composite sample is also prepared from which zinc assays are.determined. ' Aversgs .lead and silver
assays are obtained from statemsnt of fume received at the sino plant., By application of -oh’curo porconh&u
- and assays as thus obtained, the dry weight and metal comtent of tho mvontary is cncmtcd. T

EREORS_AND DISCREPANCIES L
SETTLEMENT ATTH AMERICAN SMELTING AND REFINTING COMPANY FOR SLAG PURCHASED .. .

As noted under commsnts on cantract with the American Smelting and Refining Company the purchase price
of either current or dump slag shall bs the highest net amount payable under any one of threse schedules (a), (b) or
{c¢), and rhall not be less than 104 per ton. Provisions in all schedules include payment adjustmsnts for increases
or decreases in zinc assay and quotation. In sddition to these adjustments schedules (a) for both currant and dump
slag also provide for price deductions due to increases in average labor rate, effective July 1, 1943, by amanded
ngreement between the companies, The average labor rates are determined by the Slag Treating Plant Office and re-
ported to the Groat Falls Metal'urgical Accounting Department for use in calculating the sstilement, Mr, Mark
Holland, Metallnrgical Accountent, noted that error bad been made by Bast Helea in submitting the change in average
rate for May, 1946, He stated that Bast Helena was advised and & new average rate change. was recently submitted,
However, up to and including May, 1948, the incorrect rate increase was ussd in preparation of ‘ssttlement schedules
(a) as provided by contract, Due to payment under aschedule {c) being most beneficial to the American Smelting and
Refining Company for May, 1948, regardless of use of incorrect average iabor rats, no revision of settlexent is -
requird, Total cunulative wage increase per hour as used in lMay, 1948, was § ,4827 instead ot eon'cct amount |
$ .3901, Sumary of prices per ton of slag as calculated for May, 1948, is.as fouwu ; e

Bot _Slag
Schedule (a) "4 6,034
Schedule {b) -~ 241108

Schedule (c) (Settlement basis) 730
Using corrected avcrugé wage increase: ) S
Scheduls (a) . $ s.o'm

.corroction and
has indicated that no additional payments are due under the. contrlct. . :

INVENTORY VALUATICHS

Valuation of baghouse fume is on & "last-in, first-—out™ basis,: Metallurgical reports were first prepare
omitting shipment of 2,500 pounds fume to Great Falls via truck. Inventory.was valued on production before correctir
of the error, valultion being $18.43 higher than it. would bave bssn if ulcullt . j oo
is negligible,

GENERAL REMARKS AND CON@USIOH

No errors of consequence were noted in review of nt.mnrgicn eeounting procodun for the Slag Treati
Plant at Bast Helena, and no recommandstions are harein made., RExcelleat ccoperation was received from the Operating
and Accounting Dopartnnts at Bast Helena and from the lctulurgieal Locounung Dopm:unt lt Grsat Falls during cou
of this audit, . )




