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which carries out environmental and cadmium mercury telluride as a new to exiend capabilities into the ﬁeld of
technical research related to lead and product, a Certificate of Merit in the advanced optical materials which are
zinc market applications. Innovation category of the Canada finding increasing application in high
The Product Research Centre had 28 Awards for Business Excellence was technology products. Crystar is
employecs at year-end. received from the Government of producing the first large synthetic
g Canada in 1987 Research is continuing |  sapphires grown in Canada, with
on the development of detector-grade optical quality ¢rystals weighing up to
germaninm single crystal, 20 kilograms,

, Material Cominco Electronic Materials The Electronic Materials operations
Electronic ) wisck i successfully completed Canada’s first | located in Trail, those of Cominco
Rescarch and dev?aﬁpffiﬂﬁ eXpen:- industrial experiment in space in 1987 Electronic Materials Incorparated in
ditures in the ﬁﬁlf‘ of electromc A rocket launched from the Swedish Spokane, and Crystar Research Inc.
materials totatled 333 m‘fhi@-”f in 1987. Space Corporation’s Fsrange facility | had 42 employees directly engaged in
New process technology is eing contained cadmium mercury teliuride | vesearch and development activities at
developed for the purification of ; year-end.
arsenic and gallium 10 special grades ments under near zero gravity
optimized for gallium arsenid conditions.
duction. Major efforts continue to be
focused on the improvement of tech-
nology for the mamifacture of com-
pound semiconductors including .
gallium arsenide, cadmium telluride,
and cadmium mereury telluride. Asa
result of a program 1o develop epitaxial

Production and Sales Statistics
Twelve Monshis Ended December 31
7
o e oS  Froduction  Sales Production
: Refined Metal
T
“Trail w tons 318,100 210,300 265,800 266,900
Tolled—Polais tems = = s 5T
. e 238,100 L 273 200 272,600
Lead g
il - 3200 700 123,500 122,300
Slver! ;,,_ . . L _____‘?lﬁlﬁ,-ﬂ{ﬁ? B.709 500 8,210,000
Highland Vallny Copper (35%: PUNCLF 3,700 3,700 300 800
on Junces - - 88,200 £8,300
Tragt ounces 35,900 38,800 21 400 21,400
Buckhom o oweees 20800 0 WO 28,500 28,300
. — . ToM0 70,500 138,500 139,800
Concentrates®
Zine
Sullivan tons s 144,500 e 176,200
Polatis 0ns 221 800 227,10 181,400 200,700
Magmont tons 11,500 12,000 £, B0 10,500
Pine Point B tons 13,200 £33,000 - 457,800
D .. 1 . 16,9040 192,200 545,500
Lead
Sullivan tons e 115,500 — 127,600
Polaris tons 38,500 27,000 40,000 35,300
Magmom w0ns 52,800 48,500 545,400 56,800
Fine Point o oS e 163,300 156,100 163,800
oS . 754 N 252,500 383,500
Copper’
Highland Valley Copper (55%) tons 95,000 95,000 43,000 43,000
Valiey fons o — 23,500 22,500
Magnont 10n5 1,400 1,000 1.000 SO0
- 96,400 9,000 67,500 8,400
Molyhdesum’
Highland Valley Conper (55%,) tons 1,700 1,700 1,100 1,200
Mncludes silver sold in concenivates and interosdinie products. :
s tonnages exclude concaniraies processed at Trall and concentrates tolled through other smelters which ams reported as refined metal sales,
Monnages are for mets] contained in concanizate. i e
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--3 Mining and Integrated Metals carnings from metallurgical operations
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Revenues and Operating Profit (Loss)

Revenues Operating Profit (Loss)

o 1987 1986 4 1987 1386
{millions)

Trail Metalturgical Operations $330 356 § 22 10

Sullivan Mine 65 &3 i4 {33
Ping Point Mines 119 96 35 5
Polaris Mine B9 20 21 16
Magrnont Mine A8 25 18 7
Con Mine' — 44 o &
Buckhorn M "s fig i8 16 3 4
Valley Mine” o 35 s 2
Highland Valley Copper® 198 59 79 1
Cominco UK 2 2 1 .

Metals Operations Overhead (5 (7
$850  §776  $188 8

First Quatter $ 27 5 (&

Second Quarter 30 (&)
Thivd Quarter 43 9
urth Quarier &5 26
$188 § 21
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"The Con Ming was sald
Wallay Mine operuted fraw, ;
Ily §, 1986 10 Dacember 31, 1387

i

Gold and Silver

Gold and silver prices advanced
stropgly in 1987 as the U.§
clined further due to concex
inflation and the 1.8, debt,
of gold peaked at 1J.5.8503
mid-December and average
U.8.$446/02. for the year, up from
U.8.8368/0z, in 1986.

rising gold price, In April & specy
tive surge moved the price br
levels above U.8 210.00/0z. 5il
prices averaged U.8.57.04 /02, |

eompared with U.§.85.47

Tradl Metaliurgical Operations
The integrated smelter and relining
complex at Trail, B.C. produces a
wide range of metals, principally
refined zing, iead, sitver and gold.
Armual production capacity is 300,000
tons (272,000) of refined zine and
135,000 tons (122,500) of refined lead.
Over half of Cominco’s Canadian-

-inined zine and lead concentrates are

refined at Trail, with the balance made
up through the purchase of cugtom
concentrates.
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copper arsenate, & wookd preservative,
The production of copper arsenate will
create further environmental improve-
ments i the processing of 2inc and
lead concentrates,

as a result of improved prices for zinc,
fead and silver together with improved
productivity and teduced unit
operating costs for both zine and lead.
While sales were severely affecied by
a 17-week strike, stand-by costs during
that period were covered by sales of

excess electric power.
Produgiion of Refined Mrtals
1987 1986
Zine tons 216,300 66,500
femimes) {190.500) (242,100
Land tons 7,700 122,30
{tunss) {79,600, {110,900}
Sftver oltncas EALR000 7,939,600
kgl BR600 (247,000
Gotd punges 38,500 21,400
) (1,200) (56)
Mo of emplayess
at yegr-cad 2,629 291
Sullivan Mine

The Sultivan Mine at Kimaberley, B.C.
fas been in operation since 1909, From
that dsie it has been the principal
supplier of zing and tead concentrates
to Trail.

Operations were shut down for 17
weeks as the result of g strike, and mill
throughput was reduced by 25 per cent
compared with 1986,

A project to expand the flotation
sircuit in the concentrator will be comn-
pleted in September 1988. This in-
ereased capacity will allow the
zddition of some lower grade material
1o the regular mill feed on an incre-
mental basis, and thus, some marginal
mineralization will be turned into ore
over the next few years,

Lea7 1586

e Milled  tons 1,393,700 1.856.000

{tonaey)  (§.264,400) (1687000
Fize
Average ore grade 0% 55%
Cortenirats  ons 14,500 176,200
fioanes) {231 400) {459,800)
Average concontrae
grude 48.4% 49.3%
Fead
Avergge ore grade &.3% 53%
Conceatiats  1ons 115,500 127,60}
{tonnes} (105 20 (115,700
Averags contynizele
arade §1.3% 62.0%
Bllwey
Average ore grade
Og./toR 1.9 14
{gl1anne) (59) &)
Ho. of employers
B} year-snd 355 827

A




Halley Mine operated fram Janwary 1. 1636 t June 30
Fuly 1, 1986 to Dracember 31, 1887,

Gold and Silver -
Gold and silver prices sdvanced
strongly in 1987 as the U8, dollar de-
clined further due to concern about
inflation and the U.5 r”L"w The price
of gold peaked at U.8 85030z, in
mid-December and ave .geaj
11.8.3446/0z. for the year, up
U.5.%36% 0z, in 1986,
The price of silver showed a ¢
‘imrfd during the year inre
rising gold price, In Aa:n
tive surge moved the ;,
Jevels above U8 310
prices averaged U 8 .33
compared with [J.5.85, 5

Trail Metallurgical Operations
The integrated smelier and refining
complex at Trail, B.C. produc oS 3
wide range of metals, principally
refined zing, lead, siiver and gold.
Annual pmdue:twn capacity s 5 300,000
tons (272,000) of refined zing and
135,000 tons (722,500) of refined lead.
Over half of Comineo’s Canadian-
mined zinc and lead concentrates are
refined at Trajl, with the balance made
up through the purchase of custom
concentrales,
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i Min A Int tod Motal There was 1 significant turnarcund in '
i ining and Integrated Metals eamings from metallurgical operations
i evenues ratine Profit (Loss as a result of improved prices for zine,
i Revenues and Uperating Profit (Loss) : lead and silver together with improved
Revenues Operating Profit (Loss) produetivity and reduced it r
19%7 TORE : 987 aperating costs for both zinc and lead. [
- i R il 1953 Hamss While sales were severely affected by
. ) . miliions a |T~wecek sirike, stand-by costs durin
Trail Metallurgical Operations $330 $356 §22 830 Ei‘at period were covered %y sales of 5
Sullivan Mine 65 63 14 3 excess glectric power.
Pine Point Mines 1o 96 a8 5
Polaris Mine By 8G 21 16 Froduction of Refined Metals
Magmont Min : 25 1 7 i e
: c (ffm‘;’;; < 13 - 18 . Zine toms 6,500 266,900
g Buckh Iﬂ'{ a 1E "; {ionmes) (190.800)  (242,100)
: uckhorn Mine i 16 3 4 Lesd tons 70 122,300
: Valley Mine? — 5 e 2 (ransies) (70,8000 (110,900
Highland Valley Copper® 495 59 79 H Stlver cunces  £A18,000  7.930,600
Cmnn{:q UK j‘ ] I . ' fhe; {’M.m) {247,000)
Metals Operations Overhea (5) ) el o gkl 2140
B e ; rtgl (1,260 (60}
39'5!'? ~#7 :h - S148 g2 No. of eaployees
First Quarter & 37 % (6) At year-end 2,639 2,29
Second Quarter 30 (8}
Third Quarter 43 9 N
Fourth Quarter 88 26 Sullivan Mine
4188 $ 91 The Suilivan Mine at Kimberley, B.C.
A —————— s been in oporation since 1909, From
e Can Mine was sold in December 195¢ that date 1t has beep the principal

supphier of zinc and lead concentrates

o Trail,

Operations were shut down for 17

weeks as the result of a strike, and mill

throughput was reduced by 25 per cent
compared with 1986,

A project to expand the flotation

circuit in the concentrator will be com-

© pleted in September 1988, This in-

ereased capacity will allow the
gddition of some lower grade material
10 the regular mill feed on an incre-
mental baaéﬁ, and thug, some marginal
minztalization will be turned into ore
aver the next few years,

1987 1985
O Milled  fons 1303700 1,355,000
fionnes} (B354 400 {].637,.000)
e
AvErage tim grade &0% 559
Concentrale  {ons 144,500 176,200
dionnest (1884000 (139.800)
Averige concenitaie
it 48.4% 49.3%
Load
Avetage om grads 6.3% 5.3%
Concentiate  tons 115,800 127,600
{(1onsnes) (105, 100) (115.700)
Avetage concaniie
grade £1,3% 52.0%
Bitver
Averags ont grade
{a.fton 1% 1.4
{gltonne} 5% {48)
No. of employess
at vear-snd 855 )
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which carries out environmental and
chnical research related 1o Jead and

sinc market applications.

The Product Research Centre bad 28

employees at year-end.

Flectronlc Materials
Research and development expen-
Jitures in the field of electronic
materials totalled $2.9 million in 1987
New process technology is being
devetoped for the purification of
arsenic and gallium to special grades
optimized for gallium arsenide pro-
duction. Major efforts continue to be
focused on the improvement of tech-
nology for the manufacture of com-
pound semiconductors including
gallium arsenide, cadmium tellunde,
and cadmium mercury tellunde, Asa
result of a program to develop epitaxial

cadmium mercury telluride ag 2 new
product, a Certificate of Merit in the
Innovation category of the Canada
Awsards for Business Excellenee was
received from the Government of
Capada in 1987 Rasearch is continuing
on the development of detector-grade
germanium single crystal.

Cominco Electronic Materials
successfully completed Canada’s first
induserial experiment in space in 1987,
A rocket launched from the Swedish
Space Corporation's B

samiples for cryst:
ments under ngar zero gravity
o w3t e

AL

Research and development continued
1

methods,
A new company, Crystar

Inc., was established in Victoria, B.C.

to extend capabilities into the field of
advanced optical materials which are
finding increasing application in high
tzchnology products. Crystar is
producing the first large synthetic
sapphires grown in Canada, with
optical quality crysizls weighing up to
20 kilograms.

The Electronic Materiats operations
locatad in Trail, these of Cominco
Eiecttonic Materials Incorporated in
Spokane, and Crystar Research Ing,
had 42 employees directly engaged in
research and development activities at
yeur-end.

Production and Sales Statistics
Twelve Months Ended December 31
BE7 986

e e SNES Production | Sales Production
Reflned Metal
Zine
Trait = findsld 238,100 16,0 265 800 266,900
Tolled -Polaris 7400 5,700
e e r—E e N 273,200 Z72,600
Land
Tl s 123,500 122,300
Siwec' o ouages 7,596,600 $.705,300 8,310,000
rald
Highland Yalley Copper (35%) ounCes 3,700 3780 ROD BOO
Py v - %8,200 88,300
Trnil GunGe 38,900 38,850 21,400 1,400
Bugkhom o oupces  ZTRO0 0 WO 28,500 28,300
. ... ., . 2 138,900 139,300
Concentrates’
Zine
Sullivan tons e 144,800 s 176,200
Polaris woné 221,800 277,100 181,400 200,700
Magmont tons 11,500 12,4600 10,500 10,800
Pine Point s tous L Lo §33,000 o o 457,800
% - 192,200 845,500
Lead
Sulliven ons e 115,800 - 127,600
Folaris tons 36,300 37,000 40,000 35,300
Mugront tons 57,800 49,500 56,400 56,800
Pine Point y Wit 70 L i, 900 163,300 156,100 163,200

. 284,200 WESW 252,500 343,500
Cogper”
Highland Valley Copper (35%) s 95,000 95,000 43,000 43,000
Valley s b s 23,500 22,500
Magriont s 1,400 3,000 1,000 900

56,400 96,000 67,500 86,400
Mulytudenum?
H:Eh{md Valley Copper (55%) tong 1,700 1,760 1,100 1,206
nchudes silver sold i comoentrates and intermedisig produnts. "
tonnages excluds concentraies provessed at Trall and concentrares tolted through other smelters which ave meportad a5 refined metal sales.

“Tonnages ars for metal contaired ip concentate,

Gl



