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which carries out environmental and 
technical research related to lead and 

The Product Research Centre had 28 
em 

Research and development expen
ditures in the field of electronic 

New process technology is being 
developed for the purification 
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 includ 
gallium arsenide, cadmium telluride, 
and cadmium mercury telluride, As a 
result of a program to develop epitaxial 

cadmium mercury telluride as a new 
product, a Certificate of Merit in the 
Innovation category of the Canada 
Awards for Business Excellence was 
received from the Government of 
Canada in 1987. Research is continuing 
on the development of detector-grade 
germanium single crystal. 
Cominco Electronic Matei 
successfully completed Canada's first 
industrial experiment in 1981 
A rocket launched from the Swedish 

sample :' . 

Research and d< 

methods. 
A new com] 
Inc., was < toria, 

to extend capabilities into the field of 
advanced optical materials which are 
rinding increasing application in high 
technology products. Cf ystar is 
producing the first large synthetic 
sapphires grown m Canada, with 
optical quality crystals weighing up to 
20 kilograms, 
The Electronic Materials operations 
located in Trail, those of Cominco 
Electronic Materials Incorporated in 
Spokane, and Crystar Research Inc. 

12 employees directly engaged in 
research and development activities at 

»smg 
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m~ mi 
Sales Production 

Ztor 
Trail 
■r:.y tons 

>3:-JW . V , ? ' * 

218,100 J*L°J$L 
' ■■:■>*' 

■toil 
SOyer  

Highland Valley Copper (55%) 
Con 

■ 

Buckhora 

>.;,j ; :-.v,: 

265,800 
7,400 

8J09.500 

266,900 
_ 5,700 
272,600 

■ - ■ i - * : , 

Concentrates2 

Zinc 
Sullivan tons 

' : ■ : < , . ' . tons 
Magmoat tons 
Pine Point 

■ 

27,800 

J,7W 

■ . - . . " : ■ ■ ' ■ 28,500 

800 
88,300 
21,400 
2,9,300 

70,500 :-/'" : 139,800 

13,3 J33,00C 

■■'-■■: ?-;'o 

io,«oo 
176,200 
200,700 

10,800 
457,800 

■ - , : 

Pine Poiffl 

tons 
■ ' ■ : ■ ' ■ • 

tons 

Copper1 

Highland Valley Copper (55%) 
Valley tons 
Magmont tons 

..,_,.,. 
• • ■ ■ ■ : 

my jit*. 

I:, i >iy) 

156,100 

&45,500 

127,600 
35,300 
56,800 

163,800 

...:_,, 25^500 383,500 

1,000 

13,000 
23,500 

1,000 

43,000 
22,500 

96,40Q 16,000 67,500 

tons 1.100 1,200 
Molybdenum* 
Highland Valley Copper (35%) 
Includes silver sold in concentrates and intermediate products. 
"Sales tonnages exclude concentrate* processed at Trail and concentrates tolled through other smelters which aw? reported as refined metal sales, 
Tonnages are for metal contained in concentrate, 
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Mining and Integrated Metals 
Revenues and Operating Profit (Loss) 

Revenues 
1987 

Trail Metallurgical Operations 

Polaris Mine 

f,'<■;;■ Hsu '' 
Buekhom Mine 
Valley Mine2 

Highland Valley Copper2 

ComincoUK 

. ' ■ ■ : 

Mi—rnmjnftTTTmiirTriBniwrrTrni^ 

First Quarter 
Second Quarter 

: - : - ■ ■ 

80 
/: 
' ■ ; ■ ! 

16 
35 
59 
2 

S776 

(mil!:' 

:-/.i 
H 
' 

i 
(5) 

(3) 

: ■ ■ 

: 

(7) 

it: 

artnership fro«n 

Gold and s 

inflation and the U-5. debt, 
of gold peaked at U.S. $: 
mid-December and averaged 
U.S.$4467oz. for the year, up from 
U,S.$368/oz. in 1986. 
The price of silver showed a ri 
trend during the year in 
rising gold price, In Apr/ ] 

levels above U.$,Sl0.00/oz. Silver 
prices averaged U.S.S7.01 foz. in 1987 
compared with U.S.$5.57/oz. in 

>rninco's two 
hydro-electric: 

West Kootenay Rawer and Light C 
parry, I 
-

Const]-1 ' he new lead srneher 
and 5 supply it 

during 
1989. 

A $15 millior, projt the 
Zinc Ope- solution pui 
cation car nuing. Com-

for the j 
[1 advanced, 

"Die integrated smelter and refining 
complex at Trail, B.C. prod?? 
wide range of metals, principally 
refined zinc, lead, silver and gold. 
Annual production capacity is 300,000 

135,000 tons (J22tS0O) of refined lead. 
Over half of Cominco's Canadian-
mined zinc and lead concentrates are 
refined at Trail, with the balance n 
up through the purchase of custom 
concentrates. 

: ■ on in 
ite is an 

wnpo /?&. in the mineral pro
cessing arsenate is 
used in the manufacture of ehromated 
copper arsenate, a wood preservative. 
The production of copper arsenate will 
create further environmental improve
ments in the processing of zinc and 
lead concentrates. 

There was a significant turnaround in 
earnings from metallurgical operations 
as a result of improved prices for zinc, 
lead and silver together with improved 
productivity and Deduced unit 
operating costs for both zinc and lead. 
While sales were severely affected by 
a 17-week strike, stand-by costs during 
that period were covered by sales of 
excess electric power. 

Production of Refined Metals 

Zinc 

m . ■ 

o.;? 

Jons 
(tonnet) 
tons 
{tames} 
ounces 

«U|«5 
(kg) 

No of employees 
at y*ftr-*nd 

J$87 
210,300 

(199,809) 
37,?0© 

; ' ? . ; - , ■ : ■:». 

2,«29 

1986 
266,900 

(242 JW) 
122,300 

<110,900) 
7.939.600 
(247,000) 

21,400 
(666) 

The Sullivan Mine at Kimberley, B.C. 
has been in operation since 1909. From 
that date it has been the principal 
supplier of zinc and lead concentrates 
to Trail. 
Operations were shut down for 17 
weeks as the result of a strike,and mill 
throughput was reduced by 25 per cent 

A project to expand the flotation 
circuit in the concentrator will be com
pleted in September 1988. This in
creased capacity will allow the 
addition of some lower grade material 
to the regular mill feed on an incre
mental basis, and thus, some marginal 
mineralization will be turned into ore 
over the next few years, 

Ore Milled tons 
U<mnt$) 

£btc 
.: •.;•. ;r:. 

■■'rate tons 
(tonnes) 

Average concentrate 

mi t%6 
1*303,700 1.859,000 

OJ«4,4M) (!>6&7,OQ0) 

^.0% 5.5% 
I44sSdO 176,200 

(131,490) (159.300) 

. :i'iwej.rad<> 
Concentate 

(tonnes) 
■ .;• " ■ ■ ■'■ "•: \-7 ■■■'■■'• 

Hlwr 
Average eif grade 

Oz./ton 
(g/ionne) 

No of employees 
at year-end 

115,800 
(10.5,199) 

61,3% 

IS 
(S9) 

49,3% 

S.3% 
127.6C0 

(113,700) 

62,0% 

1.4 

82? 
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Revenues and Operating Profit (Loss) 
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Trail Metallurgical Operations 
Sullivan Mine 
Pine Point Mines 
Polaris Mine 

Con Mine1 

Buckhorn Mine 
Valley Mine2 

Highland Valley Copper2 

CormncoUK 
Metals Operations Overhead 

{ .-■; 

v . 

776 

21 

I 

Second Quarter 
Third Quarter 
Fourth Quarter 

1(10) 
(3) 

$ (6) 
(8) 

I) 

<:■■ 

$ 21 
'The Con MiKc was sold in December M 
2Valley Mine, operated from January 1.1 
July 1.1986 to December 31,198?.' 

Gold and Silver 
Gold and silver prices ad 
strongly in 1987 as the U.$. doll; 
dined further due to concern about 
inflation and the U.S.. debt. The price 
of gold peaked at U.S.$503/oa 

U.S,$446/oz. for the year, up I 
U.S.$368/oz, in 1986. 
The price of silver showed a i 

rissing gold price, In April a specu 
five surge moved the price briefly to 
levels above U.S.$lQ,GQ/oz, Silver 
prices averaged U.S.$7.01/oz. in 1987 
compared with U.S,$5.57/o*. in 1986. 

The integrated smelter and refining 
complex at Trail, B . C pr 
wide range of metals, princij 
refined zinc, lead, silver 
Annual production capacity is 300,000 
tons {272,000} of refined zinc and 
135,000 tons (.122,500) of refined lead. 
Over half of Cominco's Canadian-
mined zinc and lead concentrates are 
refined at Trail, with the balance made 
up through the purchase of custom 
concentrates. 

-V-

id High] shipfrorn 

■•.iK.-;.-.-*c-..i j . j - . o ! : ' ; - . : - "'•■ ■-,.' ■■.-.-■*•: i..y-. 

hydio-ek-

and any su'; 
West \ i ■ Power and Light Com
pany, j ublic 

smelter 
and a;; - lanttosupp] 

favorably 
the smelter 

is planned f -89. 
project to upgrade the 

>n purifi-
ig. Corn

ed for 
December 1988. 
A $14 million proje i Ida plant 

■■■f copper sulphate 
and CO] >H advanced. 

pected to begin in the spring of 1988 
andc< 'action in 
mid-1989 ' hate is an 
important reagent; 

ing industry rate is 
used in the manufacture of chromated 
copper arsenate, a wood preservative. 
The production of copper arsenate will 
create further environmental improve
ments in the processing of zinc and 
lead concentrates. 

There was a significant turnaround in 
earnings from metallurgical operations 
as a result of improved prices for zinc, 
lead and silver together with improved 
productivity and reduced unit 
operating costs for both zinc and lead. 
While sales were severely affected by 
a 17-week strike, stand-by costs during 
that period were covered by sales of 
excess electric power. 

■:■ ■ ■ ' . 

* : ■ , , . , 

tons 
[ : - . ' V . v ' 

tons 
I 

ounces 
(kg) 
: Li.-v/.' -■ 

(kg) 
No. of employees 

ine 

1987 
110,300 

(190,909) 
87,706 
mm> 

5,418,0(10 
■ . . ' ■ ■ ■ • , : ' ■ - ' ) 

aaw) 
U29 

1986 
266,900 
(Hi.100 i 
123,500 

(110,900) 
7.939,600 
(247.000) 

21,400 
(666) 

2,291 

The Sullivan Mine at. Kimberlcy, B.C. 
..ration since 1909, From 

thatdai been the principal 
supplier of zinc and lead concentrates 

Operations were shut down for 17 
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
creased capacity will allow the 
addition of some lower grade material 
to the regular mill feed on an incre
mental basis, and thus, some marginal 
mineralization will be turned into ore 
over the next few years. 

1987 1986 
OK Milled !01» 1.393,700 1,859,000 

(tomes) vO: (1687,000) 
\ .; 

Average ore grade $A% S.5% 
Concentrate ions 144,800 176.200 

(tonnes) (131,400) (159,800) 
Avenge concentrate 

gn<k 48-4% 49.3% 
Lead 

gc OK grade 6.3% 5.3"* 
Concentrate tons 115,800 127,600 

(tofoes) (M.100) (115.700) 
Average concentrate 

•i ■ : ; . . ■ « 62.0% 
: : : > : , . : . • 
Average ore grade 

02,/ton 1.9 1.4 
(&hom\e) (59) (48) 

No. of employees 
•;.• ;.-.>: ;.: 855 S3? 
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which carries out environmental and 
technical research related to lead and 
zinc market applications. 

employees at year-end. 

Electronic Materials 
Research and development expen
ditures in the field of electronic 
materials totalled $2.9 million in 1987. 
New process technology is being 
developed 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 tor the manufacture of com
pound semiconductors including 
gallium arsenide, cadmium telluride, 
and cadmium mercury telluride, As a 
result of a program to develop epitaxial 

cadmium mercury telluride as a new 
product, a Certificate of Merit in the 
Innovation category of the Canada 
Awards for Business Excellence was 
received from the Government of 
Canada in 1987. Research is continuing 
on the development of detector-grade 
germanium single crystal. 
Cominco Electronic Materials 
successfully completed Canada's first 
industrial experiment in space in 1987, 
A rocket launched from the Swedish 
Space Corporation's Esrsnge facility 
contained cadmium mercury telluride 
samples for crystallization experi
ments under near zero gravity 
conditions. 
Research and developm inued 
on rapid sc ; | and 
powder metallurgy 
methods. 
Anewcompa 
Inc., wast B.C. 

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

located in Trail* those of Cominco 
Electronic Materials Incorporated in 
Spokane,and Cry star Research Inc. 
had 42 employees directly engaged in 

rch and development activities at 
year-end. 
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Sales 

218*100 
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ounces 

Bucfehom 

■ . ■ ' . % 

38,900 
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: ~ . " V - Production 

21 i 800 
7,400 

273,200 

266,900 
5,700 

272,600. 

123,500 
8.709,500 

122,300 

a;:0 

21,400 
28,500 

BOO 
88,300 
2iT400 
29,300 

•.-}<&■■ ■;?V.v-0 

SMac 

- . ' . > ■ . : . : 

Pint Point 

ions 
tons 
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- ...... 
A.<'< -.>■:* 
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Stdlivfoi 
Polaris 

■ - : ■ : . ■ ; - : ■ ■ ; . 

tons /,:%,:• 3! 000 
49,500 

181,400 
10 800 

192,200 

■■<■>,*■&■ 

156 100 

176,200 
200,700 

10,800 
457^800 
345^500 

127,600 
35,300 
56,800 

163,800 

Copper* 
Highland Valley Copper (35%) 
Valley 

iMW . 252.J 

tons 
tons 
tons 

■: 

96 MM 

43,000 
13,500 
1,000 

■v: : : * / 

Molybdenum3 

Highland Valley Copper (S5%)| 
tons MlHtillllWi 

1,100 

383,300 

43,000 
22.500 

_ _ 9 0 0 

66.400 

1,200 
'includes silver sold in concentrates sad intermediate products. 
*S*le$ tonnages exclude concentrates processed at Ttai.1 and concentrates tolled through other smelters which are reported as refined metal sales. 
^Tonnages arc for metal contained in concentrate. 


