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EW will do little to re,oface

Canada’s dwindling copper output. What's needed is approvals for already-discovered
mines, primarily in British Columbia By CMJ Staff

espite the impossibility of predict-

ing the future, the picture seems to

be a relatively bright one for cop-
per. Metal supply is burgeoning. New,
high-grade deposits are being developed
in Chile, the world’s largest producer.

Chilean production has risen from
1.4 million tonnes in 1987 to 1.9 mil-
lion in 1991 and increases are sched-
uled for the future. To put this figure
into perspective, Western-world mine
production totalled 7.4 million tonnes
in 1991. The copper industry in the
U.S,, second only to Chile, has under-
gone a revival. Production there has
risen to 1.6 million tonnes from 1.2
million in the same 1987-1991 period.
But the important feature of the U.S.
upsurge is not so much the increase in
overall metal production but rather
the improvement in productivity.
Productivity in the U.S. has risen from
24 kg of copper per manhour in 1980
to 53 kg in 1991.

Expressed in a different way —
with so much copper coming from
low-cost producers, only low=cost pro-
ducers will survive. So where does
this leave Canada?

Thousaﬁds of ionnes of mine prod

Canadian copper producers should
be aware of what is going to happen to
copper prices; the country needs new
production and the industry needs to
maintain market share (see page 19).
But solvent-extraction-electrowinning
is not likely to increase Canadian cop-
per production by any significant
amount.

Canada has little to fear, however.
Besides state-of-the-art smelter prac-
tice, nature has loaded the dice in
Canada’s favour. With the exceptions
of Highland Valley Copper, Gibraltar,
Island Copper and Princeton Mining,
all in British Columbia, and Gaspe
Copper in Quebec, Canadian copper is
derived from polymetallic deposits.
Because of this factor zinc and pre-
cious metals underwrite the cost of
producing Canadian copper.

In contrast, the porphyry-coppers
of Chile, the western United States
and B.C. are essentially monomineral-
lic. Excluding limited quantities of by-
product molybdenum and precious
metals, copper must bear the full costs
of production from these deposits. In
this scenario, Canada clearly has the
advantage.

There are many por-
phyry coppers at various
stages of exploration in
- British Columbia. Some
*are in the multi-million-
tonne category at cop-
% per grades considered
commercial elsewhere
in North America.
According to the market
share idea, these
- deposits should be

brought into production
so that Canada can
maintain or improve its
rating on the list of glob-
al copper producers.
But so what?

The only matter of
concern is, how much
new wealth will these
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ore deposits generate? How many new
jobs? How much new infrastructure?
How many new spin-off services and
businesses? How much tax revenue?
And how much new cash for the com-
pany to distribute to the shareholder
and to reinvest?

Incidentally, many of those por-
phyry coppers were drilled off years
ago. That they remain in their pristine
state says a lot about what's wrong
with base metal mining in Canada.

The two major porphyry-copper
mines currently producing in British
Columbia — Highland Valley and
Gibraltar — have their own strategies
for keeping costs at bay. And of the
remaining pure Canadian copper
mines noted, Island Copper is tenta-
tively scheduled to close in 1996 and
Gaspe Copper, in 1998.

Highland Valley has progressively
increased mill throughput to a rated
133,000 tonnes per day in 1990 from
72,500 tonnes per day in 1981. Actual
production in 1991 was 126,800 tonnes

per day. This throughput makes

Highland Valley the world’s second
largest milling operation after Chile’s
153,000-tonne-per-day Chuquicamata.

Gibraltar has taken a different tack.
In late 1986, after three years of test
work, the company introduced tech-
nology that is a first for Canada — sol-
vent-extraction-electrowinning, (5x-
Ew). Besides producing conventional
flotation concentrates from its 32,500-
tonne-per-day mill Gibraltar now pro-
duces cathode copper (an increase in
mill capacity is also a future possibili-
ty). Nameplate capacity of the Sx-Ew
plant is 4.6 million kg cathode copper
per annum, though lower leaching
grades are limiting output to about
70% of this figure. Actual production in
1991 was 3.3 million kg cathode,
equivalent to 10.4% of Gibraltar’s over-
all production (copper in concentrates
plus cathode copper).

Canada’s second sSX-Ew plant is
anticipated for the oxide-copper prop-
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erty of Williams Creek, Yukon.

Sx-Ew technology represents approximately 10% of
global, primary-copper production and it is well proven
technology. The first commercial plant was brought into
operation by Ranchers Mining at its Bluebird property in
Arizona in 1968.

GIBRALTAR

Despite this fact, Gibraltar broke new ground with Sx-Ew and
took not a few risks.

First, Gibraltar's dumps are not engineered for leach-
ing. They are chaotic piles, no more than conventional
waste dumps. They appmxunate 60 metres in h(ﬂght and
contain compacted layers - — :
created by their mode of §
construction in multiple
lifts.

Second, winter temper-
atures in the Cariboo often
drop to -30°C and -40°C.
posing serious problems to s
the exposed irrigation sys- :
tem. s o -

Third, until the mid- qoartnte
1980s only copper carbon-
ate/oxide/silicate ores were thought to be suitable for sul-
phuric acid leaching. Then, in 1987, Soc. Min. Pudahuel (a
Chilean company) and Rio Algom jointly developed a
process for leaching chalcocite ores. Despite success with
chalcocite, chalcopyrite is a structurally complex mineral
and does not respond well to known acid/bacterial tech-
niques.

So far as Gibraltar is concerned, apart from a thin cap-
ping of oxidized material that originally overlay the ore-
body, and the thin film of superficial alteration which has
developed since the mineralized rock was blasted in the
pit, Gibraltar’s ore is essentially chalcopyrite. Overall
recoveries are consequently low at about 40% copper.

Canadian Copper Production in 1891
Highland Valley............. 17163 Goldstream.................... 9.80
Kidd Creek.................. 116.38  Ajax.......... e 7.75
Inco (Ont. andMan.).........110.67 Brunswick..................... 6.01
Island Copper................ 64.00 Opemiska...................... 571
Falconbridge (Sudbury) ..... 3422 Bousquet#2................... 515
Ansil.oo 32.07 Equity Silver................... 493
Gibratar...........covviennns 28.75 CuRand & Portage ........... 425
Bell.......oovi 2550 Mobrun...........oooien, 358
Gaspe Copper................ 25.08 Winston Lake.................. 343
Flin Flon-Snow Lake......... 2000 Gibraltar............cooveeees 333
Selbaie A2 &B............ 17.339 HeathSteele................... 312
Myra Falls (HW & Lynx) ..... 15.60 Matagami (Norita & Isle Dieu).2.68
(1T [ 15.28 LaRonde...............co...... 1.75
Ruttan.............coeeeeens 15.00 Samatosum ................... 115
Similkameen ................. 1448 Estrades....................... 1.00
Selbaie A-1 Zone ............ 13147 JoeMann...............ocene. 0.68
Namew Lake ................. 1200 Lyonlake..............oceeens 0.24
TroutLake ................... 12.00 Total (thousands of tonnes) 799.84
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Is your business
Pumping Fluids.... or Eating Dust?

If you're not using FLO-SERIES software to design and analyse
your pump systems, you're working much harder, and longer, than
you should.  Fast designs, proven reliability, and catalogues from
over twenty pump,piping valve & fluid manufacturers (including
Goulds & Dow Chemical) will make your life easier, your designs
better, and keep you from eating the competil:ion’s dust.

FLO- SERIES

pump systems design & analysis software
programs available individually or as a package:

PIPE-FLO PUMP-FLO CON-FLO
Pipeline Desi Pump Selection Control Valves
Network Ana%;sis Pump Evaluation

Pressure Drops Operating Costs ORI-FLO
Head Loss F].xed/VrEl Speed  Flow Meter Sizing

FLO-SERIES— the new industry standard

FLO-SERIES software is used by DSM program staff in BC Hydro,
Manitoba Hydro, Ontario Hydro, Hydro-Quebec and Nova Scotia Power.
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COMPREHENSIVE
CONSULTING
SERVICES FOR THE
MINING INDUSTRY

ROCK ENGINEERING

TAILINGS MANAGEMENT

ACID MINE DRAINAGE

SOIL MECHANICS _
& FOUNDATION ENGINEERING

ADVANCED BLAST MONITORING

PERMITTING ASSISTANCE

50 offices throughout

? Golder

Canada, the United States.
V JASSOCIAteS oo iies:
BURNABY Tel (604) 298-6623 Fax: (604] 298-5253

MISSISSAUGA Tel (416)567-4444 Fax: (416) 567-6561
VAL D’OR Tel (819) 8255665 Fax: (819)825-6888
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