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THE NON-FERROUS SMELTING AND KLFINING INDUSTRY IN CANADA, 1343

The Non-Ferrous Smelting and Refining Industry, as defined by the Dominion
Bureuwu of Statistics, Ottaws, comprises those firms engaged primarily in the smelt-
ing of non-ferrous ores or concentrates und the refining of metals recovered there-
from.

The net value »ducd by the industry in the processing of crude or semi-
crude material during 1lu4s *otalled #111,857,020 compured with $125,831,047 in the
preceding year. Refinea products 1ncludcd gold, silver, nickel, copper, lead, zinec,
aluminium, tin, magnesiun, antimony, bismuth, cobzlt, cadmium, selenium, tellurium,
sitehblende products and sulphur; other end products of individual plants or com-
panies were copper-nickel mutle, copger matte, cobult sulils, nickel salts, nickel
and cobalt oxides, ursenious oxide, sulphuric acid, platinum metals residues, zine
dust, winc oxide, and blister and anode copper.

This value udded in 1943 representis 2 12.3 per cenl decreuse irom the
all time high record of #125,831,047 in 1342, This does not altogether reflect a
general decrease in noual outout but rather the gradual increase in mining, smelt-
ing and transportation costs resulting from prolonged wir-time conditions. The
totul costs of both foreign and domestic ores, concentrates, matte etu., treated in
all Canadian non-ferrous metallurgical pluants during 1943 was estimated at
$©317,917,136 compared with $R258,903,318 in 1942. It should be noted, in a study of
these data, that companies operating both mines and smelters may vary {rom year to
year. bthe nominal values of crude ores etc., shipped Irom thelr mines to their own
smelters, with the result that in some yeurs the mining industry proper is faveured
economically at the expense of the non-ferrous smelting and refining industiry and
vice versa. The total annual net value of comodity production for the nation as a
whole is, however, not aflf'ected by these arbitrary (internal) evaluations.

Fuels and purchased electricity consumed by the industry in 1943 totalled
$45;105,101 compared with $35, 748,659 in 1942. The value of chemicrls und other
process supplies consumed during the year under review amounted 4o $38.354,089 as
against H27,083,695 in the preceding year.

Capital employed during 1345 by the non-ferrous smelting and refining
industry vwits reported at $39:,217,159, which figure includes the value of land,
plant, materinl ‘on hand and in Procoss, finished products and operating funds, the
very great expangion In new tlunt construction and production since the commence-
ment of the wur may be realiced in u compurigon of this total with the correspending
fipure of $192,186,465 for 1339,

frployees during 1943 totulled 26,743 compured with 21,162 in 1942.
Salaries and wages pald in 1343 umounted to $48,491,732 as aguinst $37,540,556 in
the preceding year. It is interesting lo note that female wuge-earners employed
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increased from an average of 185 in 1942 to 7U7 in 1948

Table 1 - PRINCIPAL STATISTICS OF TUE NON-FERROUS METALLUEGICAL INDUSTRY IN CANADA,
1941 - 1943
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Nunber of. companies ... sssceress . ) 10 &
Numbers of] plamfs . o wip- A 13 2t 16
Capi tal “emplioyed . ... . .. e 5% . & 208, @95048 | B8, 058, SRS  SH T, eEh
Number of saluried employees ........ 1% /3T 24500 SO
Blaries ., 1Ti0T0A . - & 4,117,398 9,286,705 7 5 L G050
Humber of wage—earners .......... 14,264 18,587 25,574
WREAE ') ovaie wior s ejonss a0 ¢ 8 i 2386 amal 32,053,801 41,531,442
Value of plant products (wr) (x e, 573 ; 322087 0% o 447,617, 189 | 51 RS0
Eutlmdth cost of ores, concenirites,

Fic., toaatol ). . W T [T & 213,542,000 258,905,818 317,917,186
Cost of fuel and purchused electri-

B L R oy BT Bt e w5 ol i A < B 86+, 771,809 55,743,659 43,105,101
Process supplies, otner than items

e i L e SO L L T 18, 252, 18R 27,085,696 38,554,069
Value added by smeltlnn (ncL) LA il 113, 766,04 . - 12645 881,047 &y | A 1A BHRIURE

should not be interpreted as the utlimuate sale
value of finisned metul only, as it represents the combined values of all
industry (smelting, refining, etc.) end products (blister, copper matte, etc.)
and in this sense represents u duplicition in values.
(d) See preceding text.
1/ Duta in this report tor 1343 du nol include those relating to the Eldorada
Mining and Refiinlng Ltd.

{x) The gross value of production

Table 2 - NUNBER CF WACK EARNERDL, BY MOMTHS, 1932 ang 1939-1943 M= el |
k. el i 340 ¢ P _‘9._ .4_ 4 o g &
Monta 196G - 1de o Lale Ternle  Male FPemale
January ... 5,496 11,183 = 11,245 2,927 15,778 N 500
Pebruary . 15,400, 11,123° 11,207 »15,062 18,098 8 w5100 560
Mtk . 54405, 355 211,534 000 , 908 Sma. 190 <18 431 34 23,089 658
NG oLe b o b MO0 Al il 11,403 15,617 16,617 59 22,788 T
DRt il 4 o8y, 1 3. Sl anliltEmears ] | Prepe: 55 28,552 ¥4
FORIB ke oo 5 A, 475 11,380 - /1Ljv8¢ U Ba 508 - 18,297 68 22,968 843
July weeass 4,200 11,486 22510 14,6354 13,900 ha 22,785 35€
August .... 4,160 11,478 12,256 14,788 19,346 81 22,558 917
September . 4,198 11,454 12,251 14,315 19,091 206 22,136 945
October ... 4,326 11,37 12,310 14,995 20,076 424 21,856 338
November .. 4,316 11,401 12,481 1% (V5lE 20,953 570 k. S 304
December .. 4,274 11,424 olC 47 Ll 18y ST 21,239 605 L3, 385 903
AVERAGE ... 4,604 11,360 11,908 14,264 18,352 185 &8s SYTel 797
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Table & — FUEL AND ELECTRICITY USED IN THE HOH-FERROUS SMELTING AND REFINING
INDUSTRY, 1942 and 1348

: For metallurgical
For light and power purposes
Mnd Uit of
neasure Quanility Cost Quan tity Cost
3
1 9 4.2
Bituminous coal -
Canadian seeesoe=s~0. snort ton 51,187 145,250 368, 974 |, 1'%, 841,001
BABGEBRA. o s 2o o1 chot™ toh 55,82 402, 330 584,105 4,405,409
Anthracite coal -
United States cs--... short ton 3 45 69 1,020
Other as-scenvesensse  short ton — e 40 4356
Coke osss0sss0uvicassss  short ton 1,258 12,2565 SRS FET 14,008,027
GRISOl-dnel A4 %27 o - Imp.gal. 2R0,474 78,637 l4d, 568 47,335
Kerosene or coal ¢il .. Imp.gal. 8,625 1,847 2,045 430
Fuel o0il and diesel oil [Inmp.gal. 1783604 20,804 53,086,391 2,579,779
Wood (cords or 148
Rutlc" Baely s . vl cord 005 4,258 5,637 R5,589
Gas — Manufactured .... M cu.flt. i o 803, 56O 12,883
Hatuldl s e s 1+ N Bl LT, oo = 3,138 3,207
Other: fuel wwessrowtuss sus 25% Ve 429 548

Electricity purchased .
TOTAL «ss:
Electiricity genersted
foriow uge (X)igad.
Procese supplies used,
chemicals, elCs esden

e e e

R 4 03

Bitumincus coal -
Canadian .
Inportea .

Anthracitlte coal -
UREEEC It on. ' Tates v o
()71 sl - |

Coke -

Gl S ORI €5 o o et vl -

Kerosene or coal oil .-

Fuel oil "and diescl o¢il

Tivod (cords of 12
cubic feet)

RSB Yos 0 e dfh olot 5wtk 1k

Gas - Manufactured ....

Nadthurad]™ 4 A

Electricity purchused .

1 T VR APy

Electricity generated
for own uge (x)

Process supplies used,
chemiicals.,' eticsd o &e s
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846,227,671

- R B62 00
e 5,027,480
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413,906,148
52,721, 212

B

Ko Wil ot " 9,010, GBG Y o v T SO SEBERES ST e
& 27,085,695
short ton B2 | 5E RE0645 420,816 ' 3,530 =870
shori ton 45,634 344,161 705,644 5,796,080
short ten i 2 om 245 5,895
short ton - g Sl o
short ton 1,407 14,451 578,106 4,312,298
Inp.gal. 124,947 60, 582 145,614 44,642
Imp.gal. 6,848 7,144 1,563 554
Tup. el - 156,954 25,575 43,714,881 3,446,885
cord 378 5,083 5,978 26,062
Tlo. e 195 Ty 4 TL 088 24,466
N cu.it- PR 7 o 4,454 5, 800
N 'clig P4 o i I8 562
B P Hf..§§9’7:@3§§9 glggglfﬁpd}Q2165,ll&,253 L&, SO, @77
sre el :f__5?§§5,526 ey vp w50, FO8, TEE

KE e Hs

&
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84634 ,654

(x) In uddition, 23,47%,768 K.W.H. valued at &

e ——

3%,69]1 vere generated for sule by the

261,743,426

38,434,069

industry in 1942 and 25,080,800 K.W.H. valued at $95,517 in 1943.
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Table 4 - POVER ENMPLOYED IR Tk HON-FEEROUS SMELTING ARD SREFININGC INDUSTRY, 1945

Ora;n“rJl) in s Tn Leserve or Iu*u
Description Number Total horse Humber Totul horse
IS JSSTIE R SR T BT TSR L of units _pover
L. Stead eNgines veryime se soe 5asspmenahnd 26 2,906 17 1,074
@, Stean turbines c.oveiveecssvscosnns X 15,220 ¥ 24515
S Didiel]l TSIVZENEGS L\ 30 alotang « s leis i skokakomtus ik il 8,561 2 Bl
4. Gasoline, gas and oil engines, other
than Diesel engines cscecocesesoss 22 2,008 1 60
S+ Hydraulic turbines or water wheels . 518 S, 150 o s e

€. Electric motors (e:cept those report-
ed under item 7) -

28, 0%

(a) Operated by purchased power .. 11,822 SFOW ) 1,286
Batal £3)e (2), L&) s (4), (6) and (8d)s 12,002 451,745

005

o Ny
450,827

(b) Operated by power generated by

N Y e 328 4,155 25 244
7o Btationury DOilers . ussapes ewves dan | b GCLaNg . - STTIs 6, 750
g. Motor gencrqu; BEYS seeeaecicieeees 212 1RG,6355 18 Ty A
Table 5 - AVERAGE ANNUAL METAL PRICES, IN CANADIAN DOLLARS, 1923-1943 1
Gold Silver Cou:per Lead Zine
. 1roy oz. Troy ou. Pound __Pound(#) Poundggl
$ $ $ & m
1 e e 20.67 0.530 0.130(x) 0.050 0.0564
. T S ST 20.67 0.581 0.130(x) 0058 0.036
T e iy 21.55 0.298 0.0857(x) 0.0R7 0.02%
TR Mgl -5 2844 0.517 0.0638 Q.00 0.024
IR =i 4 28,60 0.378 0.0745 0.024 0«32
L T A 54450 6845 0.0742 0.024 0.030
P =Y TN 55.19 0. 648 0.0730 0.081 0.051
S e 5 et 55405 0.451 0.0948 0.039 0.0%8
LW | A Gty T 54 .99 0.449 0.1%1 0.051 0.0490
LA s A5 s 55.17 0.455 0.0997 0.054 0.051
kLN g 5C.14 0.405 0.101(A) oloza 0.031
A . 58. 50 0,382 0.101 0.054 0.034
o PR RIS 5 28,50 0.4826 0. 201 0.034 0.034
T cfpem. Joleyd 38. 50 0.4216 0.101 0.034 0.054
7 DT RS ] 38.50 0.4525 0.1175 0. 375 0.040

— S = ———— - ——

(%) nased on Tew York; 18%2-1942 based on Loundon.

(#) Bused on Londor; prices controlled by Government since 1929 and subject to

revision since 1939.

The agrcement mude in 1939 by the large base metal producers und the
Imperial Government, by which the producers were to supply the Imperial Government
with copper, lead and zinc at prices which prevailed shortly before the outbreak of
the war, was continued with some adjustmentis or revisions for increases in prices
due to the increused cost of labour and materials. Canada can now furnish large
guantities of these metuls in the refined stete, whereus in 1914 no refined copper,

nickel or zinc and only a comparatively small umount of refined lead
in {his country.

were produced
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Tubles of world metul production were omitted from this report due to the
fact that recent duta for most countries were unobtainable or conjectural in nuture;
also, data relating to cupucities of Canadiun metullurgical plants huve been with-
neld for confidenticl use only until the termination of the war.

The following informution hus been absiracted from the 1943 annual reports
of some of Canadau's more inportunt mining and metallurgical companies:

Canadiun Cojver Refiners Limited - Lontreal BEast - Quebec - "Eucept for a
short period at the beginning of the year, the refinery continued to operate at full

capacity during 1945. A new luilding for the production of selenium comjounds and
the housing of a new Reonearch Laborutory is under construction. Sales of selenium
antd selenium compounds increased consideralldly. This expunsion hus been accelerated
by war demand and receurch, resulting in finding new uses for this metal. In April
1944 it was hoped that work might start soon on a plant for the production of copper
sulphate. Canada is presently dependent upon Creat Britein and the United States
for itls supyly of copper sulphate, which is essential in agriculture, buse metal
production, the processing of pulp and paper and in numerous other fields."

Noranda Mines Limited - Noranda, Quebec -~ "During 1944, the smelter treated
1,380,738 tons of cre, concentrate and slag, including 423,073 tons of custom ores
and concentrates, und produced 137,466,385 pounds of anodes. After deducting the
copper, gold and silver which was recovered from slugs received from various shippers,
the estimated production of new metalsewas 132,762,100 pounds of fine copper, 433,261
ounces of gold and 1,518,500 ounces ol silver. The ectimuted recovery from Horne
mine ore and concenirate was 06,104,400 pounds of copper, 269,7Z2 ounces of gold and
660, 780 ounces of silver. During the yeur under review the concentrutor treated
1,000,166 tons of ore from the lorne mire, from which 187,362 tons of copper—gold
concentrate were producaed and sent to the smelter. The c;mnide mill treated 210,205
tons of pyrite from ihe fiolatlion ecirecuwit tuiling, from which 14,430 ounces of gold
werc recovered. 166,633 tons of pyrite were recovered from the cyanide mill tailing
and sold to chemical plants.t

Alumirum Compuny of Canada Limited - "The ore plunt producing bauxite con-
centrates wis in continuous operatlon at Arvida, Quebec, throughout 1943. Aluminum
ingotswere produced during the year under review at Arvida, Shawinigan Fulls,

La Tuque, Beuuharnois and Isle Maligne, all in the Province of Quebec. The
Beauharnols and Isle Maligne plants are new, coming into production for the first
time in 194%. Production of alumirum in all plunts of the company during 1943
totulled 991,499,236 pounds or an increcse of 498 per cent over the output of
165,680,869 pounds in 19%9. Cunada is now firmly cstublished as one of the worlds
greatest producers of aluminum a fact largely attributeble to the immense water
power resources of the Dominion.™

Interrational Nickel Company of Canada Limited - "Since the outbreak of
war in 1020, the objective of this company has been to meet effectively the war-
time requirements of the governments in Ottawa, London and Waskington. Ve have
ciriven to provide the maximum supply of nickel and nickel products, copper and
platinim  metals and through our technical knowledge of uses to assist in directing

the supplies into those fields of application vhere they would be of greatest value.

"Our central effort has been to expand the suppliec of nickel. Deliveries
of nickel in all formg derived from our ovm mine production amounted in 1943 to
265,000,000 pounds, representing an increuce of 55,000,000 pounds over 1233. In
ordersto provide this enlarged supply, the tonnage of our ore mined vas forced from
7,275,000 tong . in 1939 to 12,105,000 tons in 1943, Had it not been for shortage of



Non-Farrous g

say tha profuciion wolld have bedm ap—
r

man-power during the last six nonths of the j
preciably higher. As an emergency war measure we have also refined a volume of
nickel originating from the mires of others. Qur o deiiveries, together with this
wglume refined for others, totalled nearly 300,000,000 pounds.

"The company's output of copper has heen subordinated to the war needs lor
expanded nickel production. Deliveries of our copper in all forms amounted to
265,000,000 jpounds, comparable with %34,000,000 vounds in 1939. Our own deliveries,
togeihel with the volume of' copper whlch we refined for others, lotualled nearly
31€,000,000 vounds. Deliveries of platinum metals reached the highest level in the
company's history. Deliveries of' gold and silver amounted to 58,321 ounces and
1,768,052 ounces respectively and of selenium and tellurium 80,984 pounds and 6,779
pounds respectively, During the war the technical and operating resources of the
company huve been devoted also to the production of a variety of special war mute--
il

Deloro Smelting and Refining Co. Lids, Delpro,. Uutﬁ;ip_- Vitle plan tof
the company located at Deloro, Ontdrjo was in kOPtlpUOUQ operntion Througiout 1H43.
No Canadian silver--cobalt ores were smelted during the yeur, ho“evcr the compuny
treated a considerable tonnage of cobaltiferous vesidues received Crom *™ricu.
Producte in 1943 included cobalt metal, cobult oxide, cohalt salls and cobult
alloys. A relatively large cuuntity of refined arsenic was produced in 1943 from
cruce arsenic obtuined from gold mines in the Province of Quebec."

Eldorado dinirg and Refining Limited - Port Hope, Onturio - "hur-tine
estrictions prevent the ,ublica tlon of dauta relatlnb to the production of
pltchblende products in this plant.®

Falconbridge Hickel Mines Limited ~ "Operation in 7343 of the treatment
plants at Falconbridge in the Sudbury urea of Ontario was satisiuctory throughout
the year. TFor the first quarter the operation follovied the same pattern us for
the preceding yeur  However, during the renuinder of the year, a murked improve-
ment in metallurgicul efficiency was experienced due to the grecater flexibility
ufforded by increased smelting capacity. The resuliwis.chovn by o comparison of
the lact nine months of the year with a like period in 1242, which indicates that,
while tonnage trented Jncreibpd tut little over 5 per cent the production was about
11 per cent higher with no change in grade of ore. After deduciing 37€ tong 'of
vaste picked, and applying adjusiments in above--ground storuge there were 307,048
tons of ‘ore treuated comprising 514,7.4 tons of milling grude and 292,324 tons of
smelting grade-matte produced totalled 22,699.4 ghort tons contuining 11,597.4
short tons of nickel and 6,046 6 short tons of copper metals, recovered per ion
treated totulled 28.74 pounds nickel and 14.9¢ pounds of copper. TPalconbridge
matte is shipped to the Canadian plants of the Internntional Nickel Company of
Canuda Limited."

Domirion Magnesium Limjtled - "The plant of this company located at
Haley neur Renfreh, Onterio was in continuous operation during the entire yeur.
Products included both magnesium ingots and magnesium alloys, The metal is re-
covered from dolomite rock by the ferrosilicon process. The average numker of

emplovees during the yeur iotxl1na 208 of whom 5 were femules.?
Hudson Bay Mining ang Smelting Co. Limited - Flin Flon, Manitoba - "The

tonnazge of ore milled and the production of blister copper and slab zinc were the
highest for any year on record while the production of gold and silver was only
exceeded in 1942. Cadmium produclion wus the highest it hus been in any year

since stockpiles of residues were deyleted und production depended sovlely on treat—
ment of current zinc purification residue. The tomnage of ore mined and hoisted

- A
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from underground totalled 2,253,638 assaying 0,113 ounces gold; 1.88 ounces silver;
£.44 per cent copper and 5 5 per cent zinc. Included in the ubove were 18,441 tons
ol direct smelting ore. Trom 2,241,142 tons of ore milled there were produced
415,810 tons copper concentrutes assaying 0,407 ounces gold; 7.28 ounces silve: and
11 &3 jer cenl copper and 180,370 tons of zinc concentrates assaying 0.068 ounces
gold; 1.7l ounces silver; 0.4C per cent copper and 46.1 per cent zinc. The average
percentage of recovery of copper in copper concentrutes and the average percentage
of -recovery of zinc in the zinc concentrates during 1945 were ihe highest on record.
The tonnage of flotution tailings treated in the cyanide plant during 1943 was
1,639,715 from which were recovered 22,119 ounces gold, 225,388 ounces silver and
73,999 pounds copper; this material was sent to the copper converter and included
in the blicter copper produced in the smelter In 1942 the company produced
108,49:,410 ;ounds of glab zinc. After allowiang.for metals due on account of
custom concentrates the company shipped in 1945 for its ovm account 192,884 ounces
gold, 5,127,331 ounces silver, 92,357,369 pounds-copper and 141,733 pounds of
selenium.

"The uverage number of employees at Flin Flon during 1943 was 2,217, The
labour shortage was such during the middle of “the year that most underground devel-
orment work had to be discontinued und construction work curtaziled. lemporary em-
ployecs irom the furms relieved the situation for the winter. Buch year recently
has seen an increase in the number of women employees, and at the end of the pust
vear there were 220 on the puyroll. There are .only one-third of the employees now
working who were with the company at the beginning of the war.®

Consoliduted Mining and Smelting Company of Canada Limited -- Trail, B.C. -
"Compared with 194&, the production of refined metul from Trail plants showed a
substantial reduction due to the iulling off in ore receipts from the Sullivan mine.
Production costs increused due to lower output and the shortage of experienced men.
For these reasons, the metullurgicul recoveries were slightly lower. ‘The uccident
record showed some irprovement over 1942, the shifts lost per one thousand worked
being 5.7 :

"Production of refined lead was 284,495 tons or about 19,000 tong less
than in 1942 The zinc plant produced 152,299 tons of bar zine, or abeut 15,000
tons less than in 194Z. The antimony plant was closed from the first of the year
until the middle of' June due to shortage of labour; consequently the year's pro-
duction of antimony wus only 557 tons. The sulphur plant was closed in July as
the maximum output of sulphuric acid wus required for fertilizers. The production
of sulphuric acid at 269,394 tons was 76,000 tons above the previous record in 1942.

"In March 1943 the production of ore from the Sullivan mine reached a
record high of 243,63) tons. The tonnuge decreased steudily uniil October when
the mine produced only 170,282 tons of ore. The decline in production was chiefly
due to shortage of lubour. Thisc shortage affected the rate of ore extraction and
cuused development work to 1l:g behind production. For the first time in some
years development work vus insufficient to maintain ore reserves, 1,600,000 more
tons being mined than were actually developed during the year. Shipmentsof iron
concentrutes for the production sulphuric acid at Trail were cocnmenced from the
mine in September-
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Neme of Firw

Quebec

Aluminum Compuny of Canada Ltd.

Canadian Copper Refiners Ltd.

Noranda Mines Limited.

Ontario

Deloro Smelting Refining Co.
Limited.

Dominion Magnesium Ltd.

Eldorado Mining and Refining

Falconbridge Nickel Mines Ltd.

International Nickel Co. of
Canada Limited.

Manitoba

Hudson Bay Mining and Smelting
Co. Limited.

British Columbia

Head or Executive
O0ffice Address

1700 Sun Life Bldg.,
Montreal, Que.

1600 Royal Bank Bldg.,
Toronto, Ontario.
1600 Royal Bunk Bldg.,
Toronto, Ontario.

Deloro, Ontario

67 Yonge “t., Toronto, Ont.

A0 Kiag 4ilreet, %.,
Toronto, Unturio.

25 King Street .,
Toronto, Ontario.
Copper Cliff, Ontarioe

500 Royal Bank Bldg.,
Winnipeg, Manitoba.

Congolidated Mining and Smelting Trail, E. C.

Co. of Canada Limited.

Location of Plant

Arvida, Shawinigan
Falls, La Tugue,
Isle Maligne,
Beauharnois
Nontreal Fast

Noranda

Deloro

Haley
Pourt lope

Falconbridge

Copper Cliff, Coniston,
Port Colborne

Flin Flon

Trail



