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Cover: There is no
road access to the
remote Snip gold
mine at Bronson
Creek in northwest-
ern British Columbia.
To overcome this,
Cominco came up
with a novel and
efficient means of
transportation — an
all-weather hover-
craft. It ferries sup-
plies and concen-
trate along the Iskut
and Stikine rivers
between the mine
and Wrangell,
Alaska. Right: Snip’s
accommodation
complex, service
building and mill are
located at the base of
Johnny Mountain.

Summary of Business Activities

Incorporated in 1906, Cominco Ltd. is an integrated natural resource company
with principal activities being mining, smelting and refining, mineral exploration
and fertilizer production.

Cominco is one of the world’s largest producers of zinc and lead,
accounting for 13 percent and 11 percent, respectively, of mine production in the
Western World. The Company also produces and sells copper concentrate, silver,
gold, ferronickel, molybdenum, cadmium, bismuth, germanium concentrate and
indium.

Cominco is an important producer of fertilizers, most of which are
marketed in North America, under the Elephant Brand name in Canada and
under generic names in the United States. The principal products are ammonia,
urea, ammonium nitrate, ammonium phosphate, ammonium sulphate and potash.
The Company also produces sulphuric acid, sulphur dioxide and hydrofluosilicic

acid.

Cominco is committed to the protection of the environment, to promoting
the health, safety and welfare of its employees and to achieving favourable
returns for its sharcholders.




Financial Highlights of the Year

(all dollar amounts in millions except per share figures)

1990
Sales $1,403.5
Net earnings 54.8
Net earnings per Common Share 0.65
Return on Common shareholders’ equity 4.5%
Cash from operations 130.4
Dividends paid per Common Share 0.50
Shareholders’ equity 1,312.9
Capital expenditures 2377

1989
$1,591.3
214.6
2.64
20.8%
491.8
0.50
1,303.4
380.6

Percentage of Revenue
by Business Segment

Metals
76%

Fertilizers
24%

Contribution to
Operating Profit by

Business Segment
(in $ millions)

Metals
134.0

Fertilizers
23.1




The Red Dog mine in northwestern
Alaska completed its first full year of
operations in 1990.
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In this Report, all dollar amounts are Canadian unless otherwise noted. All tons
are short tons, with metric tonnes (plus other metric measurements) adjacent in
italics and in parentheses. A tonne is 1,000 kilograms or 2,204.6 pounds.

Annual Meeting

The Annual Meeting of Shareholders of Cominco Ltd. will be held on April 25,
1991, at 11:00 a.m., in the Park Ballroom, Four Seasons Hotel, Vancouver, B.C.




The concentrate storage building
dominates the Red Dog port site on
the Chukchi Sea. Concentrates are
transferred to waiting vessels offshore
via specially designed barges.




Report of the President to the Shareholders

As a result of below capacity production of lead and zinc at the Trail smelter,
exhaustion of the Pine Point concentrate stockpile and lower metal prices, Com-
inco earnings dropped substantially below those achieved in the previous three
years.

Earnings for the year were $59.1 million before deducting a loss of $4.3 mil-
lion from gold properties that are planned for divestment, compared with record
earnings in 1989 of $214.6 million. The Corporation’s sales for the year were
$1,403.5 million compared with sales of $1,591.3 million in 1989.

Total indebtedness increased to $582.4 million compared with $468.6 mil-
lion at the end of 1989 as a result of some on-going expenditures at the Red Dog
mine, the costs associated with the start-up of the lead smelter at Trail, the on-
going zinc plant modifications, the re-opening of the Sullivan mine and the con-
struction of the Snip gold mine. Total capital assets were increased by $237.7
million principally through expenditures on the preceding projects.

Metal prices for zinc, lead and copper, Cominco’s most important products,
were higher than most experts predicted, but prices for zinc and copper were well
below last year’s levels. The London Metal Exchange price for zinc at the begin-
ning of the year was U.S. 59.4 cents/lb. and in May it reached a high of U.S. 84.8
cents/lb. By year-end, the price had fallen to U.S. 56.7 cents/lb., resulting in an
average price for the year of U.S. 68.9 cents/Ib. compared with an average of U.S.
77.7 cents/lb. in 1989.

Copper prices started the year on a weak note on the London Metal
Exchange at U.S. $1.08/lb., but rose to a high of U.S. $1.54/Ib. in September and
finished the year at U.S. $1.15/1b. for an average of U.S. $1.21/lb. compared with
an average of U.S. $1.29/1b. in 1989. Lead prices were strong with the average
price at U.S. 36.8 cents/lb., or U.S. 6.3 cents/Ib. higher than the average in 1989.
Prices for specialty metals such as silver, cadmium, bismuth and indium were
well below prices achieved in 1989. Further compounding the decline in world
metal prices expressed in U.S. dollars, was a Canadian dollar which was two per-
cent stronger in 1990 than in 1989.

The Metals business segment had an operating profit of $134.0 million com-
pared with $407.9 million in 1989. Much of the difference was due to the poor
performance of the Trail Metallurgical Operations. Zinc production at 203,200
tons was well below the plant capacity of 315,000 tons. Construction of modifi-
cations within the operating plant proved to have a more detrimental effect on
production than anticipated. Modifications to the zinc plant were necessary to
treat the more complex concentrate produced by Red Dog and most other zinc
mines in the world. Construction of the new QSL lead smelter was completed to
design specifications late in 1989 and the plant was operated until March 1990
when it was shut down for repairs and modifications. It was expected that the
plant could be restarted towards the end of the year, but modifications proved to
be more extensive than first contemplated. The start of another QSL plant in Ger-
many will provide additional information and Lurgi, the process supplier, has
advised that they expect modifications necessary for the successful operation of
the Trail plant can be designed and installed by late 1991 or early 1992. The
plant, as currently constructed, is suitable for revisions to the QSL process or
conversion to another available technology should the need arise. Most of the
plant’s equipment, systems and structure are not affected by fundamental tech-
nology section. For example, the oxygen plant, gas handling system, slag and
bullion treatment are compatible with any changes that may be necessary. As a
backup, Cominco is continuing to investigate and is prepared to have test work
done on other commercial scale lead smelting processes, including MIM’s
ISAMELT and SAMIN’s Kivcet technologies. In the meantime, the old smelter is
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continuing to operate at about 80 percent of capacity and can be sustained at that
level until modifications to the new smelter are complete.

It was gratifying to be able to achieve conditions that allowed the re-opening
of the Sullivan mine. Development work started in August and the initl started
operating in November. It is hoped that the Sullivan will operate for another 10
years as currently planned, but this will depend on metal prices, satisfactory
operating costs and a continuation of improved productivity. The excellent oper-
ating results achieved at the mine in the first few months following the resump-
tion of operations gives us cause for optimism.

Construction and start-up of the Red Dog mine was achieved on schedule,
but Red Dog had its share of the start-up problems that are common to complex
operations in a remote environment. Because of the short shipping season and the
fact that concentrate production is not recorded in earnings until the product is
sold, or in the case of treatment by Cominco, until the metal is sold, earnings at
Red Dog were modest in 1990. With higher production and the filling of the con-
centrate pipeline, earnings should improve substantially in 1991. The Winter of
1990-1991 has been the worst experienced since work started at Red Dog, partic-
ularly with the amount of snow and high winds. The weather has caused prob-
lems in employee transportation, concentrate haulage and in ore feeding, but the
operation has met the chaileriges of the harsh environment and has achieved satis-
factory production levels.

In January 1991, the Snip gold mine in northwestern British Columbia
began operations. As noted last year, construction of the mine was delayed to
conduct additional underground development and drilling. This work confirmed
ore tonnages and grades that justified a production decision and construction of
the plant was started in the late Spring and was completed by year-end despite a
year of heavy snow and cold weather.

The Fertilizers business segment had an operating profit of $23.1 iniilion
compared with $38.2 million in 1989. The decrease in profit was primarily due to
lower potash prices. Production and sales of phosphate rock from Warm Springs
were down because of below normal metal production at Trail. Operating profits
from the nitrogen segment were higher than last year as markets improved dnring
the year with urea prices reaching their highest levels late in the year.

Exploration is the lifeblood of a mining company and both Cominco and
Cominco Resources continued active exploration programs in their respective
areas with a total expenditure of $39.5 million.

Cominco’s most notable success in 1990 was the discovery by grass-roots
exploration of a porphyry-style copper-gold deposit in south central Alaska.
Results from an initial diamond drilling program conducted in 1990 at the *“Peb-
ble Beach” property suggest a resource of approximateiy 200 million tons aver-
aging .4 percent copper and .012 ounces of gold per ton. Within this area, a 50-
million-ton portion averages .5 percent copper and .015 ounces of gold per ton.
The size of the deposit and grade indications are based on early-stage drilling.
Most drill holes are only 300 to 400 feet deep and are approximately 1,000 feet
apart. The zone is open to depth and to the northeast. A follow-up program of
extensive detailed diamond drilling is planned for the 1991 field season.

Cominco Resources continued an active exploration program in many coun-
tries, but poor financial results from its participation m the Marte gold mine in
Chile and from the Oregon nickel smelter reduced its ability to fund as extensive
a program as it has in the past. It has therefore made a decision to farm out some
of its properties and thereby create conditions under which it can continue to
explore its more advanced projects and also continue its effort to locate new pro-
jects. Cominco Resources has a large number of exploration projects and there is
an excellent possibility that a number of new mines will result from their pro-
grams.



A number of companies have announced cutbacks in exploration programs
due to the deterioration of metal prices and earnings. Cominco will be continuing
its programs in 1991, both through its own exploration and through Cominco
Resources. Although the aequisition of orebodies can be an attractive proposi-
tion, particularly at an early stage, the truly great rewards for a mining company
come from initial discovery. It is with this in mind that Cominco directs a great
deal of its effort to grass-roots exploration in areas of favourable geology
throughout the world. We currently have a number of early-stage projects that
will be explored during the coming year.

Work on the Quebrada Bianca project in Chile, which is held jointly by
Cominco and Cominco Resources, is progressing and we expect to have a deci-
sion on whether to proceed with development by mid-year.

The Company continued ro improve and maintaip environmental conditions
at its operations. The failure of the QSL lead smelter at Trail to start on time has
delayed some of our planned improvements, but we have made progress in other
areas. The Vision 2000 program at Trail is progressing with improvements in
storage, clean-up and dust control. Increasingly complex and comprehensive
environmental review requirements at the Federal and Provincial Government
levels have made the development of new projects more difficult and expensive.
It is not only the meeting of effluent standards that is causing industry difficuity,
it is the time required for project review, consultations and information gathering.
Unless methods of dealing with new projects are streamlined, it will become
increasingly difficult to find mineral deposits that are economic. Of further con-
cern are the cost and difficulty of closing mines that have depleted their reserves.
The trend to up-front funding of closing costs, relocation allowances and sever-
ance packages of up to two years’ wages will mean that mines will fail to be
developed; clearly an undesirable result if these projects conform to reasonable
standards and create jobs and economic benefit in Canada.

For the last three years, which in general have turned oat ta be excellent
years for metal markets, there has been speculation about the upcoming reces-
sion. With the exception of world instability due to the war in the Persian Gulf
and recerit events in Eastern Europe, the outlook for metals is still positive. Inven-
tories for copper, zinc and lead are not high and not a lot of new mine or smelter
capacity is coming into the market. Cominco is in good shape to either take
advantage of strong markets or to survive in weak ones. Our major mining inter-
ests, such as Highland Valley Copper, Red Dog, Polaris and Hellyer, are able to
compete with the best in the world and we intend to remain competitive through
our worldwide search for new orebodies.

On behalf of the Board of Directors, I thank our employees for their efforts
during the year. Construction and start-up of new operations is a challenging task
and extraordinary efforts are required in the best of conditions. Many of our
employees had their share of difficulties during the past year and their efforts are
recognized and appreciated. I am confident that financial and production results
in 1991 will reflect their efforts.

On behalf of the Board,

Vanconver, B.C. President &

February 14, 1991 Chief Executive Officer
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Management’s Discussion and Analysis

K

Results of Operation

In 1990, Cominco’s earnings and operational performance were disappointing.
Lower zinc, copper and nickel prices, lower zinc and lead production at Trail,
exhaustion of the Pine Point stockpile; a higher Canadian dollar and less than full
production at Glenbrook Nickel alt adversely affected results. Satisfactory oper-
ating performance was achieved at the Highland Valley Copper operation, and the
Polaris mine performed well in 1990. The Red Dog mine operated at less than
full capacity in its start-up year, but good progress is being made in achieving tar-
get results. Cominco enters i991 with a superb base of assets, the new Snip gold
mine commencing operations, and with several new projects in the planning
stages, such as Quebrada Blanca in Chile, which will add to Cominco’s earnings
and cash flow in the future.

Earnings totalled $59.1 million or $0.70 per Common Share in 1990 before
deducting a loss of $4.3 million from the Corporation’s share in Cominco
Resources International’s gold properties in the Maricunga District in Chile,
which are included in a plan for divestment, compared with $214.6 million or
$2.64 per Common Share in 1989. Return on Comrmon shareholders’ equity was
4.5 percent in 1990 compared with 20.8 percent in 1989. Dividends paid on
Common Shares totalled $0.50 per Common Share, the same level as in 1989.

In the Metals business segment, operating profit was $134.0 million com-
pared with $407.9 mitlion level in 1989. The London Metal Exchange priee for
zinc averaged U.S. 68.9 cents per pound, down U.S. 8.8 cents per pound from
1989. The LME copper price averaged U.S. $1.21 per pound, down U.S. 8.0 cents
per pound; the LME lead price averaged U.S. 36.8 cents per pound, up U.S. 6.3
cents per pound; and the LME nickel price averaged U.S. $4.02 per pound, down
U.S. $2.02 per pound from 1989. Operating losses at Trail totalled $45.0 million
compared with a 1989 operating profit of $119.0 million and accounts for the
majority of the 1990 earnings reduction. Zinc production in 1990 was two-thirds
of the 1989 level, but had risen to three-quarters by year-end and it is expected
that full production will be achieved in early 1991. Leaching and purification
improvements required to handle a change of concentrate feeds were made dur-
ing the year and when completed will permit a return to full zinc production. The
attempted start-up of the QSL lead smelter was put on hold in March 1990 and
the plant taken off-line for further testing and modifications. Although final
design and a start-up date are not set, the Corporation is committed to starting up
the new smelter as soon as possible. The old lead plant has been extensively
repatred and at year-end it was operating at about 80 percent of the 1989 level.

The Red Dog mine achieved an operating profit of $18.0 million in 1990, its
first operating year. Recognition of earnings from Red Dog in the future will be
determined by the amount of concentrate shipped during the Summer shipping
season and the terms tnder which smelters, including the Trail Metallurgical
Operations, will consume and pay for the concentrates during the Fall and in the
following year. The Sullivan mine resumed development work during the third



quarter and full production in the fourth quarter, following a shutdown in January
related to high production costs and low prices. The $8.0 million operating loss,
compared with a $10.0 million 1989 operating profit, adversely affected total
division earnings.

The operating loss at Glenbrook Nickel totalled $14.0 million in 1990, due
to start-up problems and the rebuilding of processing facilities. Operating profit
at Highland Valley Copper and at the Magmont mine exceeded the 1989 contri-
bution. The 1989 Highland Valley Copper contribution was affected by a strike.
The Polaris mine’s operating profit was substantial, although lower than a year
ago. A significant reduction in operating profit from the Pine Point mine, down
from $104.0 million in 1989 to $16.0 million in 1990, resulted from the exhaus-
tion of the concentrate stockpile at that mine.

In the Fertilizers business segment, operating profit fell to $23.1 million
from $38.2 million in 1989. Much of the earnings’ deterioration is attributabie to
a 40 percent decline in the Potash contribution where realized prices dropped 10
percent from the 1989 level. An increased loss at the Warm Springs phosphate
mine resulted from a lower operating level caused by lower metal production at
Trail, where the product is consumed. Retnros fronr the nitrogen business were
similar to 1989 levels.

Mineral exploration expenditures were higher in 1990, reaching $39.5 mil-
lion, of which $37.0 niillion was expensed in the year, compan:d with $30.6 mil-
lion in 1989. The discovery in Alaska by Cominco of a large tonnage copper-gold
deposit announced in early 1991 is evidence of the value of a significant and
comprehensive exploration program operating worldwide. Cominco expects to
continge to invest significantly in exploration in future years.

Interest expense was up significantly to $23.6 million. Interest on the Red
Dog mine project financing commenced in September when the mine’s operating
results began to be recorded, accounting for $15.9 million of 1990 interest
expense.

Cominco’s share of the equity in earnings of Associated Companies
increased to $15.8 million in 1990 from $13.1 million in 1989. The Hellyer mine
in Australia accounted for $12.1 million of the 1990 result.

Collective agreements were settled in 1990 at Trail, Kimberley, Warm
Springs and Homestead. In 1991, contracts expire at Magmont, Potash Opera-
tions and Calgary Nitrogen Operations.

Cominco’s adoption of the Mining Association of Canada’s environmental
policy means a continuation of the application of environmental protection stan-
dards at its operations. The modernization of all the Trail processing plants, initi-
ated in 1977, has improved emissions and worker safety and has required sub-
stantial capital investment.

Liquidity and Capital Resources

Cash from operations totalled $130.4 million in 1990 compared with $491.8 mil-
lion in 1989, reflecting the lower level of operating earnings. Dividends on Com-
mon Shares remmained constant at $0.50 per share in 1989 and 1990, whiie pre-
ferred dividends declined slightly in 1990 because of the purchase for
cancellation of some Series A and B shares during the year. Dividends to minori-
ty Shareholders increased significantly when Pine Point Mines Limited distribut-
ed most of its cash to Shareholders.



In November 1990, Conﬁnco issued a $125.0 million unsecured bond on a
private placement basis. The net proceeds from this issue were used to repay
existing, long-term bank debt resulting in an increase in unutilized credit facili-
ties. In 1991, the prepayment of certain interest amounts related to the bond issue
together with the final repayments of the 8/: percent sinking fund debenture wiil
amount to about $78.8 million.

Capital expenditures on land, building and equipment during 1990 totalled
$228.9 million compared with $343.4 million in 1989 and expenditures on min-
eral properties were $8.7 million compared with $37.2 miliion in 1989. Comin-
co’s most significant capital expenditure programs in 1990 were $63.5 million on
the Red Dog project and $13.1 million on lead modernization at Trail. Other cap-
ital expenditures included $11.3 million in deferred development costs at the Sul-
livan mine and $28.9 million on improvements to the leaching plant, a new
purification system and a higher-capacity cadmium plant at Trail. Major capital
expenditures in 1989 included $158.2 million at Red Dog and $43.2 million on
lead modernization at Trail.

Expenditures necessary to complete capital programs under way in 1990 are
estimated at $49.5 million. This figure does not include the cost of further modi-
fications to the QSL lead smelter, as process testing and engineering have not
been finalized. Capital expenditures to sustain present operations beyond 1990
will be lower than in recent years. New project expenditures and the means of
financing them will be assessed as they arise. It is anticipated that all capital
expenditures will be financed from operating cash flow and existing loan facili-
ties. At the end of 1990, Cominco and its subsidiaries had lines of credit in place
totalling $609.0 million, of which $502.0 million remained unased at year-end,
and $316.0 million is available for periods of five years or longer.

Financial Position

At December 31, 1990, working capital totalled $296.7 miilion compared with
$463.1 million a year earlier, the reduction primarily resulting from the distribu-
tion by Pine Point Mines Limited of most of its cash by way of dividend, 50.1
percent of which was received by the Corporation and used to retire debt. Total
indebtedness was $582.4 million at December 31, 1990, which represented 31
percent of the total debt plus total equity. This compared with $468.6 million of
debt or 26 percent at December 31, 1989. Of the total indebtedness, $232.1 mil-
lion relates to the Red Dog mine and under the terms of issuance, permits the
debt to have recourse only to the mine assets following achievemenl of certain
completion tests expected to be passed in 1991. Book value per Common Share
increased from $13.83 to $13.97 during 1990.
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Five-Year Financial Summary
(all dollar amounts in millions except per share figures)

1990 1989 1988 1987 1986

Operations
Sales of products and services $1,403.5 $1,591.3 $1,660.4 $1,306.1 $1,327.5
Net earnings (loss)' 54.8 214.6 2135 80.7 (48.3)

— per Common Share! 0.65 2.64 2.56 0.89 (0.95)
Cash from operations 1304 491.8 438.4 246.8 108.8

— per Common Share 1.60 6.14 5.43 3.24 1.46
Dividends on Common Shares? 39.7 39.6 23.7 15.4 11.1

—- per Common Share 0.50 0.50 0.30 0.21 0.17
Capital expenditures 237.7 380.6 354.2 146.3 65.0
Total employment costs 3854 372.5 349.1 341.5 418.1
Financial Position
Assets:

Working capital $ 296.7 $ 463.1 $ 4210 $ 4267 $ 226.1

Fixed assets (net) 1,657.5 1,552.2 1,292.5 1,062.1 1,008.8

Investments and other assets 161.3 166.7 116.0 129.0 147.5

Assets for sale — — — — 64.7

$2,115.5 $2,182.0 $1,829.5 $1,617.8 $1,447.1

Financed by:

Long-term debt $ 4284 $ 4218 $ 289.1 $ 3254 $ 4764

Deferred liabilities 93.8 93.3 101.1 96.0 118.7

Income taxes not currently payable 262.1 2452 148.2 37.8 16.3

Minority interests 18.3 118.3 71.3 46.2 12.7

Shareholders’ equity 1,312.9 1,303.4 1,219.8 11124 823.0

$2,115.5 $2,182.0 $1,829.5 $1,617.8 $1,447.1

Return on assets 3.8% 13.4% 16.1% 12.9% Nil
Return on Common Shareholders’ equity 4.5% 20.8% 27.6% 25.4% Nil
Percent total debt to debt and equity 30.7% 26.4% 22.0% 25.4% 43.9%
Working capital ratio 1.8 2.6 2.5 2.4 1.6
Interest coverage ratio 2.7 22.5 14.2 4.6 —
Market price per Common Share

(Toronto Stock Exchange)

— High $ 28 $32% $25% $23% - $14x

— Low $19% $224 $12% $ 11 $10%

! Before extraordinary items.
2 Dividend paid to shareholders of record on December 9, 1986 was in the form of a stock dividend equivalent to $0.17 per share.
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Cominco Metals operates a zinc-lead smelt-
ing and refining complex at Trail, B.C. and
has interests in a nickel smelter and 12
operating mines in six countries.

Cominco’s Canadian mines are the Sulli-
van mine at Kimberley, B.C. (zinc-lead-sil-
ver); the Polaris mine, N.W.T. (zinc-lead), a
joint venture of Cominco and Pine Point
Mines Limited; Highland Valley Copper at
Logan Lake, B.C. (copper-molybdenum), a
partnership of Cominco, Rio Algom Limit-
ed, Teck Corporation and Highmont Mining
Company; and the Snip mine, B.C. (gold), a
joint venture of Cominco and Prime
Resources Group Inc.

Cominco American Incorporated, a
wholly-owned Subsidiary, operates the Red
Dog mine in Alaska (zinc-lead) through a
subsidiary and the Magmont mine in Mis-
souri (lead-zinc-copper). Wholly-owned
subsidiaries of Cominco Resources Interna-
tional Limited operate the Buckhorn mine
in Nevada (gold) and hold interests in the
Marte mine in Chile (gold) and the Maria
mine in Mexico (copper). Cominco Ameri-
can Incorporated and a wholly-owned sub-
sidiary of Cominco Resources own and
operate the Glenbrook nickel smelter in
Riddle, Oregon.

Associated Companies operate the
Hellyer mine in Tasmania, Australia (zinc-
lead-silver), and the Rubiales and Troya
mines in Spain (zinc-lead).

Mitsubishi Cominco Smelting Company
Limited, Tokyo, Japan, operates a lead
smelter at Naoshima, Japan. In early 1991,
the Indian governmenl approved a proposal
for Cominco Binani Zinc Limited to
redeem all of the shares representing Com-
inco’s 40 percent interest in that company.
This will result in complete divestment of
Cominco’s interest in Cominco Binani.

Cominco Engineering Services Ltd., a
wholly-owned snbsidiary of Cominco, mar-
kets Cominco’s technology and engineering
expertise in the mining, metallurgical and
process industries worldwide.

ETALS

Operations

Trail Metallurgical Operations

Cominco’s smelting and refining complex at Trail, B.C., produces a wide range of
metals and related products, including refined zinc, lead, silver, gold, cadmium,
indium, bismuth, germanium concentrate, copper sulphate, copper arsenate and a
variety of sulphur products.

Cominco’s two hydroelectric generating plants near Trail provide electrical
power to the operations at Trail and Kimberley. Any surplus is offered for sale to
West Kootenay Power and other Canadian and U.S. utilities.

The majority of the lead and zinc concentrates treated at the Trail complex
during the year came from non-Cominca sources due to the shutdown of the Sul-
livan mine for part of the year and the exhaustion of stockpiled Pine Point con-
centrates. This is expected to be reversed in 1991 with the resumption of opera-
tions at the Sullivan mine late in 1990 and the treatment of concentrates from the
Red Dog mine early in 1991.

In general, 1990 was a poor year for metal production at Trail, due mainly to
a major construction program in the Zinc Operations and the shutdown of the
new lead smelter for modifications, which resulted in a significant operating loss
for the year.

The new QSL lead smelter operated from December 1989 until March 1990,
when it was shut down for modifications to the process and to correct some
mechanical deficiencies identified during the plant’s operation. The process was

Mining and Integrated Metals

Revenues and Operating Profit (Loss) Operating
Revenues Profit (Loss)
1990 1989 1990 1989
(millions)
Trail Metallurgical Operations? $ 555 $ 851 $ @) $119
Red Dog Mine? 51 N 18 —_—
Sullivan Mine!? 17 93 8) 10
Polaris Mine? 142 159 76 88
Pine Point Mine23 41 162 16 104
Highland Valley Copper! 222 170 75 72
Magmont Mine 29 28 17 14
Buckhorn Mine 7 11 3) —
Glenbrook Nickel* 38 2 14) H
Cominco UK 3 1 2 —
Cominco Ehgineering Services 8 8 1 —
Inter-Division Sales and Profit? an (234) 6 13
Unallocated Division Costs )] (11)
$1,066 $1,251 $ 134 3 408
First Quarter $ 251 $ 334 $ 46 $ 131
Second Quarter 260 338 26 111
Third Quarter 265 269 46 90
Fourth Quarter 290 310 16 76
$1,066 $1,251 $ 134 $ 408

! Before deduction of Province of British Cofumbia resource tax payments of $8.5 million in 1990 and $12.3 million
in 1989.

? Before deduction of Northwest Territories resource tax payments of $7.8 million in 1990 and $15.7 million in
1989.

+ Sales revenues and operating profit for mines selling all or part of their concentrates to the Trail Metallurgical
Operations are included above and Inter-Division pricing is generally in line with prevailing terms in the industry.
Recognition of earnings on these sales is deferred on consolidation until the refined metal produced from those
concentrates is sold to third parties.

¢ Included at 100 percent. Cominco’s interest is 50.0 percent directly and 32.3 percent, being 50.0 percent of Comin-
co Resources’ 50.0 percent interest.
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The conductivity of the electrolyte in the
lead cells is tested regularly to help
ensure an efficient operation in the lead
refinery at Trail.
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Jeff Bannister, Miner, operates a jack-leg
drill in the Sullivan mine. Ore from the
lower levels is being mined by
conventional and mechanized methods.




not removing lead from the slag efficiently in the reactor vessel and plans were
made to modify the plant. As the scope of the required modifications grew, the
start-up date for the smelter was pushed back. Late in the year it was decided in
concert with Lurgi, the QSL process supplier, to undertake some further process
tests at a new full-scale QSL plant in Germany. Definitive test results are expect-
ed in the second quarter of 1991.

The old lead smelter, which had been shut down late in 1989, was restarted
in January 1990 at 50 percent of its production capacity. With the March shuut-
down of the new smelter, the old smelter continued to increase output and by
year-end was running at about 80 percent of capacity. Increased maintenance
expenses were necessary on a number of production and hygiene systems in the
old plant.

In Zinc Operations, production for the year was approximately two-thirds of
plant capacity, due to complications caused by a continuing $85.0 million con-
struction program to prepare for the treatment of Red Dog concentrates, com-
pounded by a temporary change of coricentrate sources. The projects included
improvements to the leaching plant, installation of a new purification system and
a higher-capacity cadmium plant. By year-end, most of the construction projects
were completed and others were in their final stages. Refined zinc production was
increasing during the fourth guarter.

Red Dog

The Red Dog zinc-lead mine is located in northwest Alaska, about 90 miles
(145 km) north of Kotzebune. The orebody is owned by NANA Regional Corpora-
tion Inc. and leased to Cominco Alaska Incorporated, which owns and operates
the mining and processing facilities. NANA is paid a royalty, which increases
after the capital investment plus interest is recovered by Cominco.

Mining and milling are carried out year-round. Concentrates are trucked to
the port site on the Chukchi Sea, 52 miles (84 km) from the mine site, where they
are stored until the 10- to 12-week summer shipping season when the sea is ice-
free.

The mine’s first full year of operation was in 1990. During the early part of
the year, Red Dog experienced some initial start-up problems, which are common
for new operations in a remote Arctic environment. However, operations contin-
ued to improve through the year and the total output for 1990 was near feasibility
levels far the initial operatlhg year.

In 1990, tie first concentrates were shipped to Cominco’s Trail Operations
and to other customers in Japan, Korea and Europe.

Fifty-seven percent of the employees are NANA shareholders. Training of
the operating and tnaintenance work force will continue in 1991.

Sullivan
The Sullivan mine, located at Kimberley, B.C., resumed production in November
1990 after a nine-month shutdown.

In recent years, the Sullivan has become a marginally profitable operation
due to higher mining costs associated with increased ground support and devel-
opment requirements at lower levels where most of the remaining ore exists.
Also, most of the remaining ore is metallurgically more difficult to separate and
recover. A thitd factor having a major impact on profitability is the dramatic drop
in silver content, combined with low silver prices.

In July 1990, a new 27-month Collective Agreement was reached with the
United Steelworkers of America, which incorporated a completely reworked
mine incentive plan. Based on the expected increased productivity resulting from
the new agreement and metal prices at the tin®, a commitment was made to
spend $11.6 million on development over a three-month period to replenish the
broken ore reserves and to do critical maintenancc work. During this August-to-
November period, a new process computer was installed and other technological
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PRODI/CTION OF REFINED METALS

1990 1989
Zinc tons 203,200 300,800
{tonnes) (184,300) 272,900)
Lead tons 71,800 114,100
{tonnes) (65,100} (103,500)
Silver ounces 7,953,400 11,255,800
(kg) (247,400) (350,100)
Gold ounces 26,900 40,800
(kg) (840) (1.270)
No. of employees at
year-end 3,041 3,057
RED DOG
1990 1989
Ore milled tons 996,695 33,305
{tonnes) (904,196) (30,214)
Zine
Average ore grade 26.5% 20.4%
Concentrate  tons 337,400 —
(tonnes} (306,129) —
Average concentrate
grade 56.9% —
Lead
Average ore grade 8.5% 7.6%
Concentrate tons 56,600 —
(tonnes) (51,388)
Average concentrate
grade 55.1% —
Silver
Average ore grade
oz./tan 36 3.6
(g/tonne) (112) (112)
Bulk
Concentrate  tons 49,600 8532
(tonnes) (45,010) (7.740)
Average concentrate grade
Zinc 31.7% 40.3%
Lead 22.9% 16.5%
No. of employees at
year-end 350 228
SULLIVAN
1990 1989
Ore milled tons 440,479 1,822,800
(tonnes) (399,867) (1.653,600)
Zinc
Average ore grade 5.9% 5.4%
Concentrate tons 42,200 172,600
(tonnes) (38,285) (156,600)
Average concentrate
grade 48.2% 47.7%
Lead
Average ore grade 4.5% 4.4%
Concentrate tons 23,200 96,300
(tonnes) (21,028) (87,400)
Average concentrate
grade 60.0% 61.0%
Silver
Average ore grade
oz.fton 0.83 1.03
(g/tonne) (28) (35)
No. of employees at
year-end 655 727




POLARIS
1990 1989
Ore milled’ tons 1,121,700 1,128,000
(tonnes) (1,017,200) (1,023,300)
Zinc
Average ore grade 14.4% 14.1%
Concentrate  tons 250,400 247,500
(tonnes) (227,100) (224,500)
Average concentrate
grade 62.7% 62.0%
Lead
Average ore grade 4.0% 3.5%
Concentrate  tons 53,200 45,200
(tonnes) (48,200) (41,000)
Average concentrate
grade 78.2% 78.2%
No. of employees at
year-end 274 267

! Cominco owns 77.5 percent of the mine and Pine Point
Mines Limited owns 22.5 percent. Ore milled is reported
as 100 percent. Production data represent Cominco’s 77.5
percent share. Figures for 1989 have been restated to con-
form with the 1990 presentation.

HIGHLAND VALLEY COPPER
1990 1989
Ore milled! tons 50,995,000 35,630,700
(tonnes) (46,263,000)  (32,324,000)
Copper
Average ore grade 0.43% 0.43%
Contained in concentrate
tons 90,200 62,400
(tonnes) (81,800) (56,600)
Molybdenum
Average ore grade 0.008% 0.009%
Contained in concentrate
tons 1,100 800
(tonnes) (1,000) (700)
Silver ounces 983,500 688,500
(kg) (30,600) (21,400)
Gold ounces 6,500 4,700
(kg) (202) (150)
No. of employees at
year-end 1,227 1,248

! Ore milled is reported at 100 percent; the metal contained
in production reported is Cominco’s 50 percent share.

MAGMONT
1990 1989
Ore treated!' tons 1,084,900 1,060,600
{tonnes) (984,200) (962,200)
Lead
Average ore grade 7.1% 6.8%
Concentrate tons 47,800 44,600
(tonnes) (43,400) (40,500)
Average concentrate
grade 78.0% 77.9%
Zinc
Average ore grade 1.0% 1.0%
Concentrate  tons 7,700 7,400
(tonnes) (6,900) (6,700)
Average concentrate
grade 58.2% 57.6%
Copper
Average ore grade 0.3% 0.3%
Contained in concentrate
tons 800 700
(tonnes) (730) (670}
No. of employees at
year-end 190 192

! Ore treated is reported at 100 percent; the concentrate ton-
nage reported is Cominco’s 50 percent share of produc-
tion.

improvements in the mine and concentrator were also completed. Production at
planned rates was achieved in November, based on the concentrator operating on
a five-day-a-week schedule with a reduced work force.

Pine Point Mines

The Pine Point operation at Pine Point, N.W.T., was shut down in 1987 and con-
centrate shipping remained the only activity in 1990. During the year, a takeover
bid was completed for all of the shares of Pine Point Mines Limited not owned by
Cominco. Effective August 31, 1990, Cominco surrendered for cancellation all of
the shares it held in Pine Point Mines representing a 50.1 percent equity interest.
As part of the same transaction, Cominco acquired an undivided 50.1 percent
interest in all of the assets of Pine Point Mines. These included a 45 percent inter-
est in the Polaris mine and a 100 percent interest in the remaining operations at
Pine Point, N.-W.T. Cominco manages both properties under joint venture agree-
ments with Pine Point Mines Limited.

Polaris

The Polaris zinc-lead mine, concentrator and related exploration properties are
owned 77.5 percent by Cominco and 22.5 percent by Pine Point Mines Limited.
Cominco is the operator of the joint venture. This underground mining operation
is located on Little Cornwallis Island, N.W.T.

Polaris set new records for both tonnage milled and zinc concentrate pro-
duced in 1990. Eleven shipments of lead and zinc concentrate were made to
Europe between August 1 and October 25, for a record total of 314,500 tons
(285,300) shipped.

Capital expenditures for 1990 included $2.7 million for replacement of
equipment and for completion of the Keel Zone haulage systern. Exploration dia-
mond drilling was carried out on nearby Truro Island. Results were sufficiently
encouraging to justify further work. Drilling carried out in 1990 on the Eclipse
showing on Little Cornwallis Island produced no new discoveries.

Highland Valley Copper

Highland Valley Copper is located near Logan Lake, B.C. The Highland Valley
partnership comprises Cominco (50 percent), Rio Algom Limited (33.6 percent),
Teck Corporation (13.9 percent, including 2.5 percent from Highmont) and High-
mont Mining Company (2.5 percent, exeluding Teck’s 2.5 percent).

During the year, a record 50,995,000 tons (46,263,000) was processed by
the Highland mill and the average daily throughput rate at 139,700 tons
(126,700} was a new record as well. The mine also achieved record tonnages,
with 106 million tons (96 million) being removed from the Valley and Lornex
pits. Productivity figures improved over the levels of previous years.

The Bethlehem Mill was taken off standby status and permanently shut
down in February 1990.

Cominco’s share of Highland Valley Copper’s earnings was $75.0 million
compared with the previous year’s $72 million. The difference was primarily due
to the effect of a 15-week strike on the 1989 results, partly offset by lower copper
prices in 1990.

Magmont

Magmont is a 50:50 joint venture operation of Cominco American Incorporated
and Dresser Industries Incorporated. This underground mining operation at
Bixby, Missouri, produces lead, copper and zinc concentrates.

Recovery of ore from an area of the mine that was affected by a groundfall
in 1986 was completed in 1990, with ore recovery exceeding that attained in
other high pillar mining areas. Capital expenditures of about U.S. $0.4 million
were made in 1990 fot the replacement of miming and processing equipment.

Surface drilling yielded two minor extensions to lead mineralization, and
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Al Smith, Pit Operation Shifter, monitors
haulage trucks and shovel movement from
a control centre high above the Valley pit
at Highland Valley Copper.




BUCKHORN
1990 1989
Ore crushed'  tons 826,700 806,000
(tonnes) (750,000) (731.200)
Gold
Average ore grade
oz./ton 0.059 0.059
(g/tonne) 2.0) (2.0)
Production
Gold ounces 14,800 22,100
(kg) (459) (690)
No. of employees at
year-end 80 80

! Ore crushed is reported at 100 percent. Production ounces
are Cominco Resources’ 76 percent share of production.

GLENBROOK
1990 1989
Ore processed  tons 610,000 274,300
(tonnes) (553,000) (248,800)
Average ore grade
Nickel 0.94% 0.81%
Contained nickel
Produced Ibs. 8,160,000 1,486,000
(kg) (3,700,900) (1,348,100)
Abrasives products (June - year-end)
Ibs. 24,400 —
(kg) (11,100) -
No. of employees at
year-end 277 233
Production reported at 100 percent.
MARTE
1990 1989
Ore crushed'  tons 1,956,600 —
(tonnes) (1,775,000) —
Gold
Average ore grade
oz.fton 0.044 —
{g/tonne) (1.37) —
Production
Gold ounces 6,800 —
(kg) 212)
No. of employees al
year-cnd 217 —

! Ore crushed is reported at 100 percent. Production ounces
are Cominco Resources’ 25.7 percent share of production.

ore reserves mined were partTy replaced. Planning has begun for eventual ore
exhaustion and shutdown of the Magmont Operation, which will take place over
the next two to three years.

Buckhorn

The Buckhorn heap-leach gold mine in Eureka County, Nevada, is operated by a
subsidiary of Cominco Resources International Limited, which holds a 76 per-
cent interest in the property.

Operating losses were incurred in 1990 due to increased stripping costs and
more-refractory ores in the Ghost pit and a water shortage at the mine. The water
shortage reduced the rate of leaching in 1990 and caused a substantial amount of
gold to remain unrecovered on the leach pads, which will be recovered in 1991.

Ore reserves at year-end totalled 200,000 tons (/80,000) grading .056
ounces of gold per ton (1.9 g/tonne). Mining operations will cease when the cur-
rent ore reserves are depleted, probably in the first or second quarter of 1991.
Exploration will continue at a reduced rate in 1991.

Provision has been made for reclamation and rehabilitation costs associated
with the shutdown.

Glenbrook

The Glenbrook nickel smelter near Riddle, Oregon, acquired in 1989, is a 50:50
joint venture of Cominco American Incorporated and a wholly-owned subsidiary
of Cominco Resources International Limited.

Glenbrook completed the rebuilding of the processing facilities durmg
1990. Production during the first six months was lower than expected due to
start-up problems, which necessitated some major equipment modifications,
including electrical transformer rebuilds. During the second half of the year, pro-
duction capability improved, but rates fell short of expectations. In the fourth
quarter, the adjacent mine was reopened to provide higher-grade material than is
available in the ore stockpiles at the smelter.

A feasibility study has been completed on a program to import nickel ore to
provide Glenbrook with a long-term source of higher-grade raw material.

In June, the Glenbrook Nickel joint venture completed the acquisition of the
Green Diamond Abrasives Processing Plant, located about three miles (five km)
from Glenbrook. The feed for this operation is granulated slag produced during
the production of ferronickel in the smelter.

Marte

The Marte heap-leach gold mine, located in Chile, is owned by Compaiiid Minera
Tres Cruces SCM, which is 25.7 percent-owned by a subsidiary of Cominco
Resources International Limited.

In 1990, the Marte mine operated well below the planned rate although the
orebody has met expectations with respect to grade and tonnage. Continco
Resources’ share of gold prodnction for the year was only 6,800 ounces (272 kg),
which represents approximately 28 percent of the planned level. The production
shortfall has been due to several factors, a major cause being the inability of the
crushing and agglomerating systems to process ore at the required throughput
and granulometry.

Aberfoyle
Cominco, through a wholly-owned subsidiary, Cominco Australian Pty. Ltd., has
a 46 percent interest in Aberfoyle Limited, an Australian mining and exploration
company. Aberfoyle owns and operates the Que River and Hellyer zinc-lead-sil-
ver mines and operates the Bardoc gold mine (57 percent-owned). Cominco’s
share of 1990 net earnings was $12.1 million compared with net earnings of $7.2
million in 1989.

Aberfoyle’s sales revenue in 1990 was $152.7 million compared with $113.2
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Graeme Anderson, Research Engineer,
analyzes the microstructure of a zinc
galvanized coating with an optical
microscope at the Product Technology
Centre.
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Gerry Fudge, Miner, operates a single-
boom hydraulic jumbo in the 130 portal at
the Snip gold mine. Production at
Cominco’s newest mine started January
1991.
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million in 1989. Net earnings were $27.4 million compared with $16.1 million in
1989.

It was Hellyer’s first full year of large-scale production in 1990. Several
mine and plant improvements were undertaken and by year-end throughput was
established at 1.38 million tons (/.25 million) per year, 25 percent above the orig-
inal design. Metallurgical recoveries improved during the year and further
improvements can be expected in 1991.

Que River performed well throughout its final year of full-scale operations.
At year-end, the mine was shut down except for a small salvage operation.

The Bardoc operation produced 41,400 ounces (1,300 kg) of gold, in what
also appears to be its final full year. The operation is now treating low-grade
stockpiles at a grade of approximately .035 ounces per ton (/ g/tonne).

Exminesa

Exminesa (Exploracién Minera Internacional Espafia S.A.) is a Spanish mining
company in which Cominco has a 48 percent interest. The company operates the
Rubiales zinc-lead mine and concentrator in Lugo province and the Troya zinc-
lead mine and concentrator in Guipiizcoa province. Base metal exploration is car-
ried out in both these areas as well as in neighbouring provinces, while explo-
ration for gold is centered in northwestern Spain.

The Rubiales mine, which started production in 1978, will exhaust its
reserves and close down at the end of 1991. During 1990, extensive drilling of a
strong zinc-lead anomaly, located approximately 24 miles (40 km) north of the
mine, failed to be of economic interest ahd no further work is contemplated on
the prospect. Follow-up evaluation work continued on a number of interesting
gold showings in the area and the formation of a small subsidiary company with a
local slate quarry operator to develop one of the company’s slate deposits is pend-
ing. Total exploration expenditures in northwestern Spain were $2.6 million.

Associated Companies

Associated Percentage Share of Net
Companies Ownership Revenues Earnings
1990 1989 1990 1989
(millions)
Aberfoyle Limited 46 $161 $121 $12.1 $72
Mitsubishi Cominco Smelting
Company Limited 45 43 38 1.6 1.2
Crop Production Services Ltd. 33 170 14 0.7 0.2)
$374 $173 $14.4 $ 8.2
Summary of Financial Position of Associared Companies
1990 1989
(millions)
Working Capital $108.3 $ 928
Fixed Assets 146.5 180.4
Other Assets 4.3 283
$259.1 $301.5
Less: Long-term debt $ 71.2 $101.9
Other non-current liabilities 2.8 28
Income taxes not currently payable 113 129
Net Assets $173.8 $183.9
Cominco’s share of net assets $ 769 $ 741
Summary of Results of Operations of Associated Companies
1990 1989
{millions)
Revenues $374.0 $173.4
Costs and expenses 319.1 141.2
Earnings before the following 54.9 322
Income taxes 215 14.2
Total net earnings of Associated Companies - $ 334 $ 180
Cominco’s share of net earnings $ 144 $ 82
Dividends received by Cominco $ 10.3! $ 106’

! Includes dividend from Exminesa of $1.4 million in 1990 and $4.9 million in 1989.
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ABERFOYLE
1990 1989
Hellyer
Ore milled tons 1,070,800 641,500
(tonnes) (971,400) {582.000)
Zinc
Average ore grade 13.1% 13.1%
Concentrate  tons 155,900 82,000
{tonnes) (141,500) (74.400)
Average concentrate
grade 49.6% 49.3%
Lead
Average ore grade 7.1% 7.2%
Concentrate  tons 39,400 19,400
{tonnes) (35,700) (17.600)
Average concentrate
grade 57.1% 58.0%
Bulk
Concentrate  tons 73,600 51,700
(tonnes) (66,800) (46.900)
Average concentrate
grade
Zinc 28.5% 25.4%
Lead 21.1% 24.5%
Copper/Silver concentrate
produced tons 7,500 2,800
(tonnes) (6,900) (2,500)
Concentrate grade
Copper 11.9% 13.7%
Que River
QOre delivered tons 307,900 294,000
(tonnes) (279,300) (266,700)
Average ore grade
Zinc 11.0% 12.4%
Lead 5.9% 7.1%
Silver oz./ton 39 4.8
(g/tonne) (147) (180)
Bardoc
Gold
produced  ounces 41,400 39,300
(kg) (1,300} (1,200)
No. of employees at
year-end 322 335

Production reported at 100 percent.




EXMINESA

Rubiales Mine
Ore milled tons
{ronnes)
Zinc
Average ore grade
Concentrate  tons

(ronnes)
Average concentrate
grade
Lead

Average ore grade
Concentrate  tons
(ronnes)
Average concentrate
grade
No. ol employees at
year-end

(including Villalranca office)

Troya Mine
Ore milled lons
(1onnes)
Zinc
Average ore grade
Concentrate  tons
(tennes)
Average concentrate
grade
Lead
Average ore grade
Concentrate tons
(tomnes)
Average concentrate
grade
No. of employees al
year-end

1990

688,600
(624,700)

5.7%
62,300
(56,500)
60.7 %
1.1%
10,400
(9,400)

62.8%

403

295400
(268,000)

11.2%
54,700
(49,600)
55.2%
0.9 %
2,100
(1,900)

51.1%

151

Production reported at 100 percent.

1989

748,100
(O78,700)

6.2%
74.600
(67.700)
59.9%

1.0%
9,700
(8,800)
67.7%

3RS

279.200
(253,300)

11.5%
52,100
(47.300)
56.1%
0.9%
1,500
(1.400)

57.7%

140

Cominco Engineering’s Column Cell is at
the forefront in mineral processing
technology.

The Troya mine commenced operations in late 1986 and currently has suffi-
cient reserves for a further five years of production. An extensive drilling and
geophysical surveying program, carried out around the Troya deposit during
1990 at a total cost of $1.3 million, failed to add significant new reserves. Future
programs will continue exploration in areas more removed from the immediate
mine area.

Both Rubiales and Troya fell well short of expected concentrate production,
due largely to ground support problems and increased mining dilution.

Capital spending during the year totalled $4.8 million, including $3.5 mil-
lion for production equipment and facilities and $1.3 million for mine develop-
ment, largely at Troya.

The good metal prices prevailing for much of the year were largely offset by
the significant strengthening of the peseta against the U.S. dollar and lower con-
centrate production and, as a result, the company returned to a loss position in
1990. Despite the loss and a charge to the profit and loss account of $3.7 million
late in the year due to a long-standing legal dispute, the company’s continued
strong cash situation allowed funding of the year’s exploration and capital pro-
grams as well as payment of a modest dividend. Cominco records income from
Exminesa as dividends are declared, rather than on an equity accounting basis.

Cominco Engineering Services Ltd.

CESL (Cominco Engineering Services Ltd.), a wholly-owned subsidiary of Com-
inco Ltd., offers a full range of consulting engineering services and process tech-
nology to the mining, metallurgical and process industries. Sales of services and
equipment reached a record high of more than $29.3 million for 1990.

During the year, CESL was involved in the construction of several new
plants for Cominco at Trail, including the major modifications undertaken in the
Zinc Operations, and continued to play an important role in the fine-tuning of the
Red Dog mine operation in Alaska.

While continuing its support of Cominco and its Associated Companies
throughout 1990 by providing engineering and project management services,
CESL has expanded its third-party client base and its influence as a global
provider of professional and technical expertise. The Metallurgical and Mining
groups have successfully penetrated the highly competitive small mines develop-
ment area in Western Canada and the United States.

Significant international projects awarded to CESL in 1990 included: engi-
neering for a large process control system for a gold mill in the U.S.S.R.; an engi-
neering and procurement contract for a greenfield zinc plant in India: and a basic
engineering contract for a new lead refinery in Mexico. North American projects
included: the detail engineering and procurement for a new underground crush-
ing system at a gold mine in the Canadian Arctic; a feasibility study for a new
gold operation in northern Saskatchewan; and a feasibility study for the rehabili-
tation of a lead-zinc mine in the northwestern United States.

In 1990, CESL’s Column Cell Technology Division continued its industry
leadership in the design and operation of column flotation systems in this very
specialized field of mineral processing. Highlights included the commissioning
of projects at large copper concentrators in Chile and Papua New Guinea and
lead-zinc concentrators in the Yukon and Australia.

A new operating unit was formed in 1990 to market CESL’s environmental
expertise and technology. CESL has become known for its expertise in the treat-
ment of mine waste water and other metallurgical effluents. Projects in 1990
included a unique pit dewatering and an effluent treatment plant for a large open-
pit gold operation in Nevada.

CESL employed 378 people during 1990, compared with 350 in 1989. It
operates from offices in Vancouver and Trail, B.C., Calgary, Alberta, and Saska-
toon, Saskatchewan.
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Research and Development

Technical Research Centre

Technical support for Cominco's worldwide exploration and mineral processing
operations is provided by the Technical Research Centre and Trail Operations
Development at Trail, B.C. The main areas of research involve mineral beneficia-
tion, hydrometallurgical and pyrometallurgical processing, mine reclamation and
patents and licensing. Expenditures for 1990 totalled $7.2 million.

In 1990, mineral beneficiation research and testing was focused on improv-
ing Red Dog's concentrator performance, the treatment of Sullivan's lower-level
complex ore and other new prospective orebodies. Participation in cooperative
research programs on grinding and flotation through the Australian Mineral
Industries Research Association (AMIRA) and the Canadian Mining Industry
Technology Council (MITEC) was expanded during the year.

Support for Cominco Engineering Services Ltd., with emphasis on pressure
leaching, effluent treatment, lead refining and mineral dressing testwork, contin-
ued during the year.

At year-end there were 45 employees in Technical Research and 39 employ-
ees in Trail Operations Development.

New Developments

Snip

The Snip gold mine, located about 60 miles (100 km) northeast of Stewart, B.C.,
is ajoint venture between Cominco (60 percent) and Prime Resources Group Inc.
(40 percent). Gold production at Snip started in January 1991, following the con-
struction of a 330 (300) tons per day mill which was completed in late 1990.

The Snip orebody, ranging in thickness from 3 to 33 feet (1 mto 10 m), out-
crops at the surface. Ore is mined using conventional and mechanized methods.
Forty percent of the gold values are being recovered in bullion form from a grav-
ity separation circuit and the remainder in a sulphide flotation concentrate. The
concentrate is being shipped off-site to a custom smelter for recovery of the con-
tained gold, silver and copper values. For the projected mine life, annual gold
production will average about 90,000 troy ounces (2,800 kg).

At full production, Snip will employ about 140 people on a rotational sched-
ule of four weeks in and two weeks out.

Maria

The Maria copper mine, located near Cananea, Mexico, is owned by Minera
Maria S.A.de C.V., which is 49 percent owned by a subsidiary of Cominco
Resources International Limited, with the remainder held by Empresas Frisco
S.A. de C.V.

Shipments of ore from the Maria mine commenced in the second half of
1990. Atyear-end the flat-lying, high-grade orebody was being mined at a rate of
450 tons (400) per day, by the underhand cut and fill technique, which will
enhance grade control and maximize recovery of the ore. The mining rate is
expected to increase during 1991. A continuous mining machine is being used,
providing reduced operating costs and minimizing the need for explosives.

Cominco Resources' partner, Empresas Frisco, is constructing a concentra-
tor at the mine site and Minera Maria has an option to the end of 1991 to pur-
chase the concentrator at cost. The concentrator will provide better returns from
high-grade ore and allow the processing of lower-grade ore after the depletion of
the high-grade orebody. *

Mineable reserves of high-grade ore total 512,600 tons (465,000), grading
12.8 percent copper. In addition, there are 429,900 tons (390,000) of lower-grade
ore, grading 18 percent copper.
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