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Salute to Sullivan

By Bruce McKnight
Executive Director,
BC & Yukon

Chamber of Mines

No other mine, and no other
corporalion arguably has

had a larger influence on BC's
fievelopment than Sullivan
and Cominco.
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orget about corporate strate-

gy, scientific investing, or

whatever. Think about luck

coupled with perseverance.
Many of the largest mining companies
in the world grew up by having the
good fortune to stumble over one huge
mineral deposit, plus having the skill
to recognize it and the financial
resources to exploit it. This was large-
ly the case with the Sullivan Mine and
Cominco predecessor, Consolidated
Mining and Smelting Company
(CM&S).

These company-making deposits
are 5o rare and important that they are
known as “world class”™ mines; the
Sullivan is clearly one of them. They
even spawn their own nomenclature
such as “Sullivan-type™ environment
or geology, or looking for “another

Sullivan.” Conferences are held to dis-
cuss them, their technical attributes,
including geological features, and, in
particular, how to find more. And for
very good reason, because deposits
like Sullivan are fantastic economic
prizes for all the participants in their
development — the company, employ-
ees, suppliers, customers, communi-
ties and governments. In many ways
this one mine is tied to not only the
history of Cominco, but also the histo-
ry of mining in BC and the history of
BC itself. No other mine, and no other
corporation arguably has had a larger
influence on BC’s development than
Sullivan and Cominco. The entire pat-
tern of southeastern BC’s development
— towns, railways, highways and ports
as well as numerous offices, ware-
houses, processing and research facili-




ties — was strongly influenced by this
one mine and the developments that it
spawned.

Although the Sullivan mineral
showings, outcropping on North Star
Mountain, were known as early as
1892, the deposit had only limited
(mainly lead and silver) production
until it came under the control of
CM&S, in 1909. Even then commer-
cial success was highly dependent on
transportation access to a smelter com-
bined with risky technological break-

throughs. CM&S already owned the
Trail smelter and was fortuitously con-
trolled by the CPR; a combination that
allowed CM&S, using Sullivan ore, to
become the largest lead producer in
the British Empire during WW1. Zinc
production, however, awaited CM&S
research into differential froth flota-
tion (to separate sphalerite from gale-
na), which was finally perfected by
1920 and a 2,500 ton per day concen-
trator built at Sullivan by 1924.

And the rest, as they say, is history.

..ollllivan operations hegan teep

in the horse and buggy era and
continued well into the Space age,
louching three centuries and using
the technology of all three. It also
continued well into the age of
“Sustainatle Development” and over
the past 30 years the mine has made

It takes commitment

We’ve been taking bold steps to make our
company grow and prosper. Thanks to

an excellent team and performance-driven
management, our gold and copper

mine at Kemess is meeting high production
targets while maintaining safety and
environmental standards. There, and

everywhere, we're committed to success.

Northgate Exploration Limited

Northgate Exploration Limited Suite 1632—-1055 West Georgia St
PO Box 11179, Royal Centre Vancouver BC Canada V6E 3R5
Tel: (6o4) 669-3141 Fax: (604) 687-3419 email: bcpcc@direct.ca

major investments into the
environmental and socio-

economic sustainability of Kimbeply...

And a colourful and varied history it
has been, all largely fuelled by mil-
lions of dollars of Sullivan profits and
staffed by thousands of Sullivan grad-
uates. Along the way at Sullivan, the
milling rate was increased to 8,500
tons per day in 1934, a tin circuit
added in 1945, and numerous techno-
logical, safety and environmental
improvements were made. These
advances should come as no surprise,
for Sullivan operations began deep in
the horse and buggy era and continued
well into the space age — touching
three centuries and using the technolo-
ay of all three. It also continued well
into the age of “Sustainable Develop-
ment” and over the past 30 years the
mine has made major investments into
the environmental and socio-economic
sustainability of Kimberly, the mine’s
host town and the community where
four generations of Sullivan employ-
ees have lived.

So we at the Chamber of Mines say
“so long Sullivan,” we salute you for
your enterprise. your technological
innovation and your contributions to
our community. We only wish there
were more “Sullivans” now ready in
BC to replace you, because we know
there is potential for more. We just
have to overcome those same techno-
logical and transportation barriers
which you overcame a century ago. H
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Norecol Dames & Moore

Only our name has changed . ..

environmental baseline studies
ARD studies & geochemistry
ElAs & permitting
compliance & acquisition audits
mine closure plans & reclamation
surface water & groundwater studies
aquatic & terrestrial studies
waste management planning
geotechnical engineering
subsea tailings disposal
technical Spanish translation

Suite 1900

650 West Georgia Street
Vancouver, BC V6B 4N7

Contact: Mona M. Forster
Phone: 604-681-1672

Fax: 604-687-3446

Exploration

is seeking opportunities.
To submit your mineral property for
evaluation, contact:

Canada
Brian Booth
Manager - Canadian Exploration
Inco Technical Services Limited
Field Exploration Office
Highway 17 West
Copper Cliff, ON POM 1IN0
phone: 705-682-8446 facsimile: 705-682-8243
boothb@inco.com

International
Bob Bell
Manager - International Exploration
Inco Technical Services Limited
2060 Flavelle Boulevard
Mississauga, ON L5K 179
phone: 905-403-2617 facsimile: 905-403-2402
rcbell@inco.com

"l appreciate the great
one-to-one customer service.

Our bcgSERVICES contactisthe |
best pipe guy I'veeverknown.
He goes out of his way to

Our team of professionals will help
accommodate us."

! ; you find the right pipe, fittings,
RIS valves and accessories to fit your
Coast Valley Contracting, 7
Squamish needs. We're your one-stop source

for pipes & fittings.

COURTENAY

bcgserviCES

Utility salutions that fit.

PINCOCK ALLEN & HOLT

Your First Choice for
International Mining Industry Consulting

m Geology and Resource
Estimation

m Permitting and Closure
Planning

m Financial Evaluation and
Analysis

m Metallurgy and Process
Engineering

m Feasibility Studies and Due
Diligence

m Capital and Operating Cost
Estimation

m Mine Engineering and
Reserve Estimation

m Geotechnical and
Environmental Engineering

Denver: Seattle: New Jersey: Vancouver:
303-986-6950  206-324-9530  201-985-0100  604-484-6300

www.pincock.com
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Over a Hundrea

g allstop) ot

Sullivan Mine

he Sullivan mine is Canada’s

longest-lived continuous

metalliferous mining opera-

tion. Sullivan was discovered
in 1892 by prospectors Pat Sullivan,
Ed Smith, John Cleaver, and Walter
Burchett, who were attracted to the
area by the lead-silver discoveries on
North Star Hill. It was first mined for
lead and silver in 1900 after the build-
ing of the C.P.R. Cranbrook- Kimber-
ley branch line, and up to 1903, 3,000
tons of lead ore was sent to the Nelson
and Trail smelters. During the period
1903-7, 75,000 tons of lead ore were
smelted at nearby Marysville. The
Consolidated Mining and Smelting
Company of Canada (now Cominco)
optioned the property in 1909, and
started mining in 1910, sending the
hand-cobbed galena to the company’s
smelter at Trail, B.C. During the First
World War, Sullivan was the largest
single source of lead, critical for muni-
tions, in the British Empire.

8

(right) Crew cutting first
station, 3932 Raise - 1925

By 1914, the immense size of the
Sullivan deposit and the importance
of its zinc content had been realized.
After experimenting with various sep-
aration processes to treat the complex
lead-zinc ores, the differential sul-
phide flotation process was invented,
which in 1920 produced the first lead
concentrate on a commercial scale.
By 1924, a concentrator had been
built near the mine site to handle
2,500 tons or ore per day to produce
both lead and zinc concentrates, and
by 1934, its capacity had been
increased to 8,500 tons per day. A tin
circuit was added in 1942. By 1945,
about 30,000,000 tons had been treat-
ed, and, to 1999, about 130,000,000
tonnes have been mined from an ini-
tial resource estimated at 162,000,000
tonnes containing 6.0% Pb, 5.9% Zn,
67 em/T Ag and 26% Fe (Ransom,
2000). After a long and productive
history. the Sullivan mine is scheduled
to close in 2001. |

\
5
f

(above) The Sullivan Mine — 1999

(right) Ore dumping — 1930

(left) S.G. Blaylock delivering speech at the
Sullivan Mine for the War Effort — 1942

(above) Crew going on afternoon shift — 1948

(right) Drilling a ring in a sub-level — 1950
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The History of the Sullivan Mine

R _;"ln;

(above) Open pit operation — 1954

(left) Wiring for a blast — 1954

(below) The Kimberley Townsite Rink in 1923

TILBURY

Tilbury Cement Limited

Suppliers of bulk and bagged
cement to BC’s Mining
Industry for over eighty years.
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ENVIRONMENTAL SERVICES

Environmental Specialists in:

P Project Permitting and Approvals
» Biophysical Baseline Studies

» Environmental Impact Assessment
» Oceanographic Services

p Phase |, Il, lll Site Investigations

p Underwater Tailings Placement

» Waste and Wastewater Treatment
p Slurry Pipeline Engineering

YELLOWKNIFE VA.ICOUVER . FERL ©
Rescan™ Narthern Operati Rescan™ Envi Compafiia Rescan Pert, S.A.
908-5201 50th Avenue Services, Ltd. Av. Paz Soldan No. 170, Of. 401
Yellowknife, NT 600-1111 W. Hastings St. “Centro Empresarial El Bosque”
X1A 358 Vancouver, BC San Isidro, Lima 27, PERU
Ph.: {867) 920-2090 VG6E 2J3 Téléfonos: (51-1) 4228380
Fax: (867) 920-2015 Ph.: (604) 689-3460 (51-1) 422-1034

Fax: (604) 687-4277 Fax: (51-1)422-7152

Hudson Bay Exploration & Development
Company Limited

Actively Seeking
Base Metal Opportunities
Throughout Canada and Central America.

Vancouver Office
Suite 800
700 West Pender Street
Vancouver, BC V6C 1G8
Tel.: (604) 684-1454 Fax: (604) 689-3480
E-mail: hbed@angloamerican.ca

Flin Flon Office
Box 1500
Flin Flon, MB R8A 1N9
Tel.: (204) 687-2151 Fax: (204) 687-4830
E-mail: hbed@hbms.ca

HUDSON BAY

An Anglo A i ple C

DISTRIBUTORS OF-
HDPE Pipe
1/2°-120° DIA.

» HDPE Molded & Fabricated Fittings
» HDPE Manholes to 10' DIA.
« Ductile Iron 0.D. HDPE
« Electrofusion Fittings to 24"
« Dual Containment Piping
« Spirolite Culvert Piping

FABRICATORS OF PLASTIC:
« Tanks, Fume Hoods
» Dual Laminate Piping
* Large Diameter Fittings
+ Dampers & Louvers
* Lechate Collection Systems
« Acid Neutralization Tanks
* Plastic Machining & Milling
« Floating Docks or Pontoons

FABRICAT! FOR:
« ELF ATOCHEM HDPE, PP, PVDF,
& ECTFE Concrete Protective Liners
for Sumps, Trenches, Tanks ...

-RESISTANT PIPING

PRODUCTS & MANUFACTURING LTD

SUPPLIERS OF:

« Industrial PVC, CPVC, P.P., PVDF &
Teflon Pipe, Fittings, Valves & Pumps
* Plastic Sheets, Tubes,

Rods & Profiles

FIBERGLASS PRODUCTS:

« Pipe & Fittings from 2° DIA. & Larger

in Hand Layup or

Filament Wound

* Tanks up to 68' DIA.
« Scrubbers, Stacks
 Fume Hoods, Ducting Systems

« Custom Fabrication in Shop or Field

FIELD SERVICES FOR:
All Types of Plastic Products

PLASTIC WELDING EQUIPMENT:
* Welding Guns
» HDPE Butt Fusion Equipment
» Electrofusion Machines
« Rentals
* Sales

24 Hour Service

(780) 449-1599

3001 - 84 Avenue, Edmonton, Alberta, Canada
Phone: 780-449-1599 « Fax; 780-449-1596 « Toll free: 800-661-4054
E-mail: info@crp.ab.ca « Website: http://www.crp.ab.ca
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NORTH AMERICA'S
LEADER IN BULK
TRANSPORTATION SERVICES

Mine ore transportation and transloading
Bulk and hazardous product hauling
Third party logistics
Consulting
Specialized equipment
Commercial maintenance
And many more professional services

(604) 888-2002
Fax: (604) 888-5137

9930 - 197 Street
Langley, BC VIM 3G5

"GERVICE WITH SAFETY"
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cid Rock Drainage?
Metal contami-
nants? When Sulli-
van commenced
operations in 1909 these terms
meant about as much to
humanity as “Penicillin” or
“Continental Drift.”

Programs to address envi-
ronmental concerns at Kimber-
ley Operations were initiated
in the late 1960s with the focus
at the time being on reduction
of waste discharge directly to

watercourses and the reclamation of
waste disposal areas on land. A
\ . jresear_éh-program was initiated in 1972
' to develop revegetation technology for
returning waste disposal sites and dis-
turbed land to productive forest and
rangeland.
: Upgrading of tailings disposal
l . ~ facilities and development and design
. - of a drainage and effluent collection
- : : i ' e ‘ and treatment system was initiated in
o 1 . : . ' ‘ . ~ the mid-1970s. These activities were
' : ' - culminated in October 1979 with the
commissioning of the Drainage Water
Treatment Plant at a cost of $10 mil-
lion. With the commissioning of this
system, contaminated mine drainage
ind tailings effluent, which to that
point in time discharged to Mark and
_ James Creeks, were now collected and
treated before discharge to St. Mary
Ri - :

s the exhaustion of the orebody
apparent, a comprehensive

‘BC Ministry of Energy, Mines, and
Petroleum Resources in May 1991,
and addressed the principal closure
_concerns of acid rock drainage abate-
ment, protection of watercourses,
reclamation of land and protection of
the public from potential safety haz-
ards. In response to public concerns,
_ the Sullivan Public Liaison Committee

 established to involve generate
put from the public towards the clo-
sure plan. This committee was com-
posed of Kimberley City Council, the
Bavafian*Sodety, the East Kootenay
- Environmental Society, the Ktunaxa-
‘Kinbasket Tribal Council, local labour
unions, and federal and provincial reg-

Mark Cre - reclamation

ot ssioning and closure plan
was developed and submitted to the

ulatory agencies. Their response to the
closure plan in 1992 identified por-
tions which required further develop-
ment including groundwater impacts
and soil cover systems for tailings and
phosphogypsum ponds. Further hydro-
geological investigations, soil cover
system tests and other studies were
also initiated.

Surface Reclamation

Even though mine production is
primarily from underground, more
than 1,050 hectares of forest and
native rangeland have been disturbed
by surface activity. These lands are

 being reclaimed to productive forest

and range. Reclamation plans have
been developed for each type of land
disturbance and are based on research
and on-site field investigations con-
ducted over the past 25 years. Appro-
priate site preparation measures,
including recontouring, placement of
soil covers and scarification, were
applied to enhance vegetation estab-
lishment on sites planted with legume,
grass and tree species. Soil covers
have been placed on waste dumps and
tailings and gypsum ponds to reduce
precipitation infiltration into the
underlying waste.

To December, 1999, 42% of land
disturbed by mining and associated
activity have been revegetated either
by planting or natural regeneration.

. The indigenous woody plant species

used in the revegetation program are
propagated from seed and cuttings col-
lected either on the mine site or within
the region. 66,066 stems have been
planted with 15,600 stems growing in
the nursery for planting in 2001. A
seed supply equivalent to 337,000
potential trees is in storage.

Watercourse Protection

Prior to 1991, Mark Creek water
quality was adversely impacted by
seepage and groundwater contaminat-
ed by ARD from waste dumps. Seep-
age discharge was substantially
reduced in 1991 with construction of
the Mark Creek Diversion. The creek
was diverted through a concrete flume
and a new riprapped channel along the

I3




centre of the valley isolating the creek
from seepage flows from waste
dumps. Water quality was also affect-
ed by discharge of groundwater from
aquifers contaminated by waste dump
seepage. Geophysical surveys were
conducted and monitoring wells were
installed to locate the contaminated
groundwater stream and provide infor-
mation needed to develop an effective
interception and collection system.
Two aquifer dewatering well and
pump systems were installed in 1994

and are effectively removing the cont-
aminated groundwater that previously
entered Mark Creek.

During the early years of concen-
trator operation, tailings decant was
discharged to Cow Creek. In 1948, a
large volume of tailings was released
to Cow Creek as result of a dyke fail-
ure, inundating the creek channel
almost to the St. Mary River. In 1996,
a substantial improvement in water
quality was achieved with the removal
of 318,000 tonnes of tailings and cont-

HITEHORSE YT *

MIDNIGHT SUN DRILLING CO. LTD.

30 Years’ Experience m Mineral Exploration
Truck Mounted, Hard Track & Heliportable

o0
4,’;‘.% >REVERSE CIRCULATION
gf{ >CENTRE SAMPLING
- >ODEX SAMPLING
N 1O >GEOTECHNICAL
o) >R.A.B.

#13 MacDonald Rd.,Whitehorse, YT Y1A 4L1
Ph.: (867) 633-3070  Fax: (867) 633-5758
E-mail: info@midnightsundrilling.com
Website: www.midnightsundrilling.com
MSD currently has rigs working in Canada, Yemen and Yugoslavia

WESTCOAST DRILLING
SUPPLIES LTD.

“SERVING YOUR DRILLING NEEDS INTO THE NEXT MILLENNIUM”
OFFERING A COMPLETE LINE OF DRILLING EQUIPMENT,

PARTS & SERVICE
* DIAMOND PRODUCTS * DRILLING FLUIDS ¢ POLYMERS
¢ DRILL RODS * GREASES * CORE BARRELS
¢ DRILLS ¢ DRILLRODS ¢ TRICONE BITS
* GROUT PLUGS ¢ WATERLINE HEATERS ¢ CAMP HEATERS
¢ DOWN THE HOLE HAMMER » ENVIRONMENTAL ¢ WELL MONITORING
& BITS PRODUCTS PRODUCTS

... AND MANY MORE PRODUCTS
8069 RIVER WAY, DELTA, BC, CANADA V4G 113
PHONE: (604) 940-6050 * FAX: (604) 940-6080

CALL TOLL FREE IN CANADA & USA 1-800-665-6645

VISIT OUR WEB SITE @ www.westcoastdrilling.com
FOR OUR PRODUCT CATALOGUE AND MORE!

aminated soil, replacement of 84,000
tonnes of clean sand and gravel to
reconstruct the creek channel and
revegetation of 12 hectares of border-
ing land.

Reclamation of the former Gypsum
Release Pond was completed in the
spring of 1992. The St. Mary River-
bank was reprofiled and covered with
riprap, the pond area was leveled and
covered with soil material ranging up
to one metre thick and the site has
been vegetated with grass, legume and
native woody species.

A survey of 110 domestic drinking
water wells in the Kimberley-Cran-
brook region was conducted in 1992.
No evidence was found that would
indicate that mining and associated
operations have impacted groundwater
quality on a regional basis.

Acid Rock Drainage

Acid generation will continue in
underground workings and possibly
waste dumps and tailings after mining
ceases. Under these circumstances
ARD will be controlled by measutes
that reduce migration of contaminants
from ARD sources to the receiving
environment. ARD abatement follow-
ing mine closure will involve contin-
ued operation of the drainage, seepage
and groundwater collection systems
and the drainage water treatment plant.
Measures which reduce acid genera-
tion and contamination flushing,
including backfilling the open pit with
waste rock, placing low permeability
covers on waste dumps and tailings
ponds and diverting uncontaminated
surface drainage, will be in place by
2005. All systems will be maintained,
as required, to ensure satisfactory
operation. In accordance with recla-
mation permit requirements, Cominco
is in the processor establishing a secu-
rity bond of $13 million to ensure that
sufficient funds are available into the
future.

Through the course of the past cen-
tury, the people of Sullivan witnessed
and adapted to great leaps in the
understanding of earth processes. They
can look back with pride upon their
strong positive addition to the legacy
of mining. ]
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Clean, fresh,
temperate (Y
air...

1s on its
way.

With Mine Air Systems,
your operators get the
most advanced heating, air
conditioning, pressurization and
filtration systems for surface
mining equipment. Qutfit your
entire surface mining fleet with
Mine Air Systems and increase
your operators” comfort and
productivity today!

Contact us for all your
climate control needs!

P&H MinePro Services
Calgary, Alberta
Phone: (403) 730-9851
Www.minepro.com
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Discovery Inn

Conifort and Convenierce in

North America’s Dianond Capital

Serving our Northern

communities along with

the construction and b
resource industries [ :

Conveniently located
downtown. Licenced
family dining and
kitchenettes.

THE REGENCY

( DISCOVERY )

Ask us about our Long-term, Corporate,
Government & Group Rates.
Tel: (867) 873-4151 » Fax: (867) 920-7948
Box 784, 4701 Franklin Ave, Yellowknife, NT X1A 2N6
E-mail: discovery2@arcticdata.nt.ca * Web: www.explorerhotel.nt.ca
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ASL Analytical Service Laboratories is celebrating becoming
ALS Environmental, one of the largest, most geographically
diverse analytical laboratory companies in the world.

As ALS Environmental, we will continue to provide
high-quality environmental testing services to our
Canadian and international clients.

ALS Enuvironmental &

excellence in analytical testing
Headquarters (Americas)
1988 Triumph Street, Vancouver, BC Canada V5L 1K5
Phone: 604-253-4188 or 1-800-665-0243 Fax: 604-253-6700
www.alsenviro.com
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Designed and Minted for that Special Occasion:

» Safety Awards * New Mine Openings

* Production Awards  * Product Identfification

* Giffs o Shareholders
and Clients

Minted in Gold, Silver, Bronze
or Metal of your choosing.
We can use the metal from your

T mine, which allows the
v employees and share- ;
- holders o see  [§
and hold the
product of
& their labor
J/and investment!
To place your order, give us a
" call. We'll give you a firm bid, lock
in a delivery date and make available our in-
house designer for your project.

NORTHWEST TERRITORIAL MINT o,

RO.BOX 2148 « AUBURN, WA 98071-2148
253+833+7780

18003446468
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ustainable
evelopment

ustainable development in the

mining industry means the

creation of lasting benefits

after an orebody is exhausted.
Environmental protection and the
avoidance of environmental harm go
hand in hand with the responsible
operations which sustainable develop-
ment implies. People often ask how
the exploitation of a non-renewable
natural resource can be compatible
with the concept of sustainable devel-
opment. The Sullivan mine in Kim-
berley, British Columbia holds the
answer to that question,

The mine began production in
1909 after discovery in 1892. The real
key to the mine’s economic success,
however, came with the development,
by Cominco, of the processes neces-
sary to separate lead and zinc miner-
als in the treatment process. This
occurred in 1916. Since that time, the
mine has produced ore containing

By Doug Horswill,

Vice President, Environment & Corporate Affairs, Cominco Ltd.

Mining Review Fall 2001

more than 17 million tonnes of zinc
and lead metal and more than 285
million ounces of silver for a total
value to the British Columbia econo-
my of more than $20 billion dollars in
today’s prices.

Over the past 91 years of mine
operation, the average number of
employees has exceeded 1,000 peo-
ple. With salary plus benefits estimat-
ed to average $68.000 per employee,
the total contribution from the mine to
employees has exceeded $6 billion.
Taxes, payments to suppliers and the
purchase of local and provincial ser-
vices, along with smelting and refin-
ing of concentrates in Trail, have
helped to make up a good part of the
mine’s $20 billion direct contribution
to the local and provincial economies.
Beyond the direct contribution, econ-
omists often refer to the indirect
effects of a major resource industry.
These include the economic contribu-
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(left) Mine office and staff quarters — 1912

(above) Schoolchildren learn about reclamation — 1995

tion in the local retail industry, pur-
chases of services, housing, educa-
tion, etc., through the region. This
would amount to three times the
direct contribution, or another $60 bil-
lion in total gross provincial product
added to the B.C. economy from the
Sullivan mine over its long and illus-
trious life.

Typical of the Sullivan situation is
the fact that numerous people in Kim-
berley are fourth generation employ-
ees at the Sullivan mine. The number
of children who have grown up,
earned an education and gone on to
other occupations either within the
region or outside of it are too numer-
ous to mention. Many individuals who
got their start in Kimberley have
achieved wide recognition, including
some through the arts, others through
athletics and many as business profes-
sionals.

The Sullivan mine began when
society’s consciousness respecting
environmental issues was far different
than it is today. No one was aware that
tailings and waste rock could make
run-off water acidic and polluting.
However, as this understanding grew,
Cominco pioneered the development
of high-density sludge water treatment
and installed one of the first operating
plants in the world in Kimberley in
1979 to treat acidic drainage water.

In order to leave a positive environ-
mental legacy behind, Cominco has
faced up to the task of reclaiming all
of the tailings deposits and waste
dumps in the area in order to bring
them back to a level of productivity
that will sustain wildlife and natural
use for the long-term future. This has
been based on research with special
soil and rock covers that began 22
years ago.

In today’s world, Cominco designs
its new mines for ultimate closure in
order to minimize the environmental
consequences and the cost of reclama-
tion. This was not the case in the early
part of this century. However, the
company recognizes its responsibility
to bring the Sullivan mine to an envi-
ronmentally safe and protected status
and will spend in the order of $70 mil-
lion to accomplish our goal.
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REPLACEMENT PARTS FOR: MINING, MILLING & INDUSTRIAL EQUIPMENT

'B Rockwell
BFGoodrich

* CALIPER ASSEMBLIES & PARTS « ROTORS « WET DISCS
. BALL MILL CLUTCHES » SHOVEL CLUTCHES ¢ AIR STARTERS

Parts for: A
EATON INDUSTRIAL CLUTCH CORP. WICHITA

Head Office 2741 Skeena St., Vancouver, BC VoM 3Y6 Ph. (604) 433-7139 = Fax (604) 433-8531
Branch Offices

Antofagasta, Chile Sparwood, BC Prince George, BC

250-425-2538 250-561-2448 « 1-800-563-2345
Toll Free 1-800-667-4113

SMITHERS II:_II%MBER YARD

‘EVERYTHING FOR THE BUILDER”

* Rough & Dressed Lumber

= Plywood * Roofing * Insulation
= All Builders’ Hardware * Paint

* Doors & Windows * Cabinets

= Fireplaces * Plumbing Supplies
= Electrical Supplies

= Floor Covering * Tools

CONTACT WILLIE OR FRED HOFSINK

Tel. 847-2246 Fax: 847-2286
E-mail sly@bvl.net
3528 Highway 16, Smithers, BC
Box 938 VO0J 2NO
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One of the keys to sustainability is
to ensure that current practices do not
hamper the opportunity of future gen-
erations to pursue what is in their best
interests. Far from hampering that
opportunity, the Sullivan mine has
vastly enhanced it. The social capital
created by the mine’s operations —
which includes the community of edu-
cated and able people, and infrastruc-
ture in the form of schools and
hospitals, roads and other services,
has given the City of Kimberley the
foundation upon which it can build its
future. Cominco and the City of Kim-
berley teamed up in the early 1990s to
transform the City into a tourist and
retirement destination. They have also
investigated numerous industrial
opportunities, none of which to this
point have actually taken root but
many of which may take hold in the
future.

Land that Cominco has held over
the years has been turned over to the
City to enable it to develop recreation-
al facilities. The company helped
develop the Kimberley ski hill many
years ago and it is now being success-
fully operated as a private undertak-
ing. A new 27-hole golf course is
being constructed in Kimberley which
will bring the City to the peak of
prominence as a golf destination in
the East Kootenay area of British
Columbia, with the original Kimber-
ley and much newer Trickle Creek
courses also within the City’s bound-
aries.

The company’s legacy to the com-
munity will also include the means to
understand the history of mining in
British Columbia. A mining museum
will be built which will chronicle
mining in the region and, of course, it
is this industry which founded the
entire Kootenay region of British
Columbia and of the north western
United States. The local Bavarian rail-
road, the reclamation work and the
remaining structures from the mine
will all come together to give tourists,
students and the public at large an
ongoing understanding of the impor-
tance of mining and, in particular the
Sullivan mine, to British Columbia’s
past, its present and its future. m
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ASSAYS AND GEOCHEMICAL ANALYSES

ACME )
ANALYTICAL Naroier

LABORATORIES ' fes¢
ErE)

ICP Mass Spec Analysis CONSI5.50 US SiL.95

(Aqua regia digest on [ gm sample)

37 Elements including:

Au Ag
0.2 2
ppb ppb
Hg Ga
5 0.02
ppb ppm
Sb Sc
0.02 0.1

852 East Hastings St.
Vancouver + BC
Canada * VBA 1RG5

Tel: 1-804-253-3158
Fax: 1-804-253-1718

Tall Free: b
1-800-990-2263 .

SOUTH AMERICA
ACME Analytical Laboratories (Chile) Ltda.
service@acmelabs.cl

MEXICO
GM LACME Laboratories SA de CV

DANMAX .

Leonardo@acmelab.com

freedom to communicate
anytime. anywhere

1 800-661-0806
Box 2640, Yellowknife, NT X1A 2P9

www.danmax.com

COMMUNICATIONS LTD.

Phone (867) 873-6961 Fax (867) 873-6861

PROPERTY ACQUISITIONS ®
JOINT VENTURES
MENTAL

Edwards, Kenny & Bray
Barristers & Solicitors

The Grosvenor Building 19th FL,, 1c40 West Georgia St., Vancouver, BC VEE 4H
tel: 604.685.1811 fax: 604.689.5177 web: www.ekb.com
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WATER MANAGEMENT AND
LICENSING IN NUNAVUT.

For more information on the NWB and
the water licensing process, contact:
Nunavut Water Board
Box 119, Gjoa Haven, NU XO0B 1J0

Phone: (867) 360-6338
Fax: (867) 360-6369
E-mail: rbecker@polarnet.ca
Web Site: http://ipg.nunavut.ca/ipg/nwb
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he following is a much shortened

version of “GAC Field Trip

Guide to Sullivan™ 2000, by J.W.

Lydon at the Geological Survey
of Canada full version and many other
detailed papers, are available in the large
volume: The Geological Environment of
the Sullivan Deposit, JW. Lydon, T. Hoy,
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J.E Slack and M.E. Knapp, editors, Geo-
logical Association of Canada Mineral
Deposits Division, MDD Special Volume 1.

The extent and the main geological and
geochemical elements of the Sullivan
deposit were recognized by the early
1940s. Geological investigations by Com-
inco during the later 1940s to about 1960

-

concentrated on regional mapping. The
work of O.E. Owens during the period
1957-60 resulted in the perspective that
Sullivan was a sea floor deposit associated
with mud volcano activity, rather than the
previously held view inspired by the Lind-
aren school of thought that it was a granite-
related hydrothermal replacement.




Geological Setting

The Mesoproterozoic Belt-Purcell Supergroup repre-
sents the infill and burial of an intracontinental rift. The
Aldridge Formation, which hosts the Sullivan deposit,
forms the basal part of the Supergroup and consists of a
sediment-sill complex that occupies the axial and deepest
part of the rift basin. The sediments are mainly turbidites
and the sills (Moyie Sills) are of tholeiitic composition. The
Sullivan deposit occurs at the top of the Lower Aldridge
within a stratigraphic interval that throughout most of the
Purcell mountains is commonly marked by a 20 m thick,
dark grey, laminated, carbonaceous, argillaceous siltite or
arenite (the CWL horizon). The CWL horizon is regarded
as a “quiet time,” between the argillaceous distal fan tur-
bidites of the Lower Aldridge and the sudden influx of are-
naceous turbidites that characterize the Middle Aldridge. In
the Sullivan Sub-basin of the Kimberley area, where it is
intercalated with mud volcano and hydrothermal rock
types, the CWL extends over a stratigraphic interval of up
to 200 metres.

Figure 1! Regional Geology

Deposit Geology

The Sullivan deposit is a classic example of the sedex
type of sulphide deposit, which are formed in submarine
hydrothermal vent fields of sedimentary basins. It consists
of a concordant body of sulphides, whose economic portion
is about 2,000 m by 1,600 m in area, and up to 100 m thick
(figure 2). The ore body can be divided into a thicker, more
massive, western part and a thinner, bedded eastern part,
the two being divided along the structurally complex Tran-
sition Zone. The western part overlies a sub-vertical
hydrothermal upflow zone and alteration pipe, and is
termed the Vent Complex. The eastern part, or “Bedded
Ores,” consists of five concordant layers of interlaminated
sulphides and argillite, termed the “Ore Bands” by Comin-
co, that are separated by beds of arenaceous greywackes
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termed the “Waste Bands”. The ore horizon has been traced
about 7 kilometres east and 12 km south of Sullivan.

The main sulphide minerals are pyrrhotite, pyrite, spha-
lerite, galena and minor boulangerite, with associated mag-
netite, cassiterite and manganiferous carbonate and garnet.
Sulphides accumulated in the crater or on the flanks of a
mud volcano.
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Figure 2: Geology and Alteration Section View

History of Formation

The geology of the deposit can perhaps best be under-
stood in terms of the history of this mud volcano, and con-
temporaneous or later hydrothermal and tectonic events.

Footwall

The northern two thirds of the deposit is underlain by a
pebble conglomerate — the Footwall Conglomerate. It is
thickest (80 metres or more) under the vent complex, thins
rapidly to the south, and more gradually to the east and to
the north.

The Footwall Conglomerate is overlain by a sequence of
thin to medium bedded quartz wackes interbedded with
pyrrhotite laminated argilllites (Footwall Bedded Sequence)

that infilled irregu- .

larities on the sur- L = T arioy PRl
face of the former.

Under the Vent
Complex, a large

120004

volume of north-
trending, near ver-

tical, bodies of
breccia (Chaotic

ﬁocm‘

LATITUDE

Breccias) up to o
120 m wide and
900 m long formed s
after the Footwall .
conglomerate and oo f{fm*
extend up to the =

Bl g1} Grbor

o

Toumatiote

snfootwal

TT]  Gabbra Oyhes 3t
=x  pase of oretiody

Teansition Zone

Pytite-shlAtocatbonale 7|
e zone

Alie-ctionts-pyiy
o foatwal

T| Gabibo sitand assocatad
~ grancphise” at 2000 iaval

base of the sul- s

phide body (figure § g

3). The shape and

2000E
I0OE

deformation of Figure 3: Geology and Alteration Plan View

21




individual blocks of detached sedi-
ments indicate that the wall rocks were
in a relatively soft state at the time of
brecciation.

Tourmalinite pipe

The pre-ore tourmalinite pipe
records the first hydrothermal upflow
that resulted in major hydrothermal
alteration or mineralization. Tourmali-
nite also occurs in the hanging wall,
especially as discordant zones in a
crescent shaped area that follows the
northern part of the Transition Zone
and wraps around the northern part of
the albitite alteration body. Because
the albitite replaces tourmalinite, the
latter was evidently more extensive
than its present distribution.

Feeder zone (Sulphide network)
Over an area that is more exten-
sive than the tourmalinite pipe, espe-
cially in a N-S direction, footwall
rocks are cut by a variety of discor-
dant sulphide-bearing veins and
zones of replacement. The sulphide
is predominantly pyrrhotite, with
minor sphalerite, and most common-

Symbo |
Exchange: CDNX

DSP
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ly occurs as veinlets or interstitial
disseminations.

Vent Complex Ores
The main sulphide body of the Vent

Complex is grossly layered and con-

sists of:

i) a lower uneconomic zone of mas-
sive pyrrhotite-rich sulphide;

i) a middle economic ore zone of
crudely layered (tectonically foli-
ated) pyrrhotite-galena-sphalerite;
and

iii) an upper economic ore zone of
interlayered galena-sphalerite-
pyrrhotite massive sulphides and
lithic units. The main Vent Com-
plex sulphide body is commonly
50 metres thick, and up to 100
metres thick within the Vent
Graben.

Bedded Ores

The Bedded Ores forming the east-
ern part of the Sullivan deposit con-
sists of a conformable sequence of
alternating sulphide layers and sili-
clastic sediment. It is more than 30

metres thick near the transition zone
and gradually tapers to <10 metres at
the economic limit of the orebody. A
very consistent stratigraphy can be
recognised throughout the bedded
ores. From base to top, the principal
sulphide layers have been termed the
“Main,” “A.” “B,” “C” and “D” Ore
Bands, and the intervening siliclastic
layers the “A.” “B,” “C.” and “D”
Waste Bands. Thicknesses of individ-
val Bands, and to some extent the
grades of the sulphide layers, change
only very gradually laterally.

Contacts between Waste and Ore
Bands are commonly sharp and
marked by a chloritic displacement
surface that may be slickensided.

Hanging Wall Sequence and Ores
The hanging wall sequence to the
main Sullivan ore body consists of
three sequences of “graded beds” (tur-
bidites), the “I” “H,” and “HU.” each
up to 10 metres thick and marked by a
basal, quartz rich arenite and an upper
interval of laminated, pyrrhotitic car-
bonaceous argillite up to about 3

OFFERING A COMPLETE SIGN & DESIGN SERVICE

You name it, We &y it!

NORTHWEST

SIGNS & GRAPHICS
\/

a business with no sign, is a sign of no business.

Toll Free: 1-800-605-5527

Ph.: (867) 668-2790 Fax: (867) 668-6108
406G Ogilvie St., Whitehorse, YT Y1A 254

Remember:
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metres thick. Especially in areas above
the Transition zone, the laminated
pyrrhotitic argillite may contain base
metal sulphides that are ore-grade, and
form the Hanging Wall ore-bodies. An
uppermost carbonaceous silty argillite
marks the top of the Lower Aldridge
formation.

Transition Zone

The Transition Zone is character-
ized by spectacular convolute folding
of the Bedded Ores and a structural
complexity in which stratigraphic cor-
relation between the Bedded Ores and
the Vent Complex is lost. The funda-
mental structure seems to be a zone of
reverse faulting or underthrusting,
developed during the westwards
movement of the Bedded Ores
sequence over a decollement at the
base of the Main Band.

This structural complexity is but
one expression of the fundamental
importance of the Transition Zone to
the Sullivan Deposit. The Transition
Zone marks one of the most important
zones of cross-stratal weakness in the

Sullivan. It also coincides with the
eastern extent of the tourmalinite pipe,
and is a locus for chlorite-pyrrhotite
alteration and highest Pb:Zn ratios in
the Vent Complex, suggesting that it
was a main conduit for upflowing ore
solutions.

Hydrothermal Alteration

There at least five “stages” of
hydrothermal alteration associated
with the Sullivan deposit:

i) As described above, tourmaline
alteration forms the large “tour-
malinite pipe,” which has a hori-
zontal area of about one km2 and
extends for at least 500m into the
footwall under the western part of
the Sullivan deposit, and also
forms small discontinuous bodies.

ii) Chlorite-pyrrhotite alteration,
which occurs principally as a
semi-conformable body at the
contact of the massive sulphides
and footwall tourmalinite.

iii) Chlorite-albite-pyrite alteration is
most abundant within a 900m x
900m x 150 m volume in the

]

Melvin Rissanen - Manager/Owner

PO.Box 20218
Whitehorse,Yukon Canada
YIA7A2

Ph.: (867) 667-7480
Fax: (867) 668-6741

iv)

V)

vi)

vi)

immediate hanging wall of the
Sullivan deposit vertically above
the tourmalinite pipe.
Pyrite-carbonate alteration. Imme-
diately below the body of hanging
wall albite-chlorite-pyrite alter-
ation, but of lesser lateral extent,
pyrrhotite, sphalerite and galena
of the main sulphide body have
been replaced by a pyrite-chlorite-
carbonate assemblage which is
most intense in the “iron-rich
core.”

Carbonate alteration. Especially
near the southern part of the tran-
sition zone, Waste Bands and to a
lesser extent the Ore Bands, are
heavily impregnated with calcitic
carbonate.

Muscovite (sericitic) alteration
occurs both in the hanging wall
and the footwall of the Sullivan
deposit, forming an envelope
around the entire deposit, and also
occurs along the extent of the Sul-
livan Corridor.

Various other alteration types of
only local or sporadic extent,
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including chlorite-biotite-garnet
and carbonate-muscovite near the
eastern margin of the tourmalinite
zone and silicification near zones
of muscovite-altered tourmalinite.
These various types of alteration
span the history of ore-forming
events at Sullivan, and most are not
directly related to the main ore-form-
ing event itself. Only the chlorite-
pyrrhotite alteration has been linked
to the main ore-forming event. The
chlorite-albite-pyrite, pyrite-carbon-
ate, and carbonate alteration are all
probably linked to the emplacement
of the Mine Sill.

Sills and dykes

The Mine Sill, which is one of the
tholeiitic gabbroic Moyie Sills, was
emplaced about 500 metres strati-
graphically below the eastern part of
the Sullivan deposit, but cuts across
stratigraphy along a fault structure
that is presumed to form the western
edge of the Sullivan sub-basin. Dyke-
like apophyses from the sill are also
observed.

Lamprophyre dykes, of presumed
Cretaceous age cut the deposit in var-
ious places.

Zonation

There is a strong, semi-concentric
zonation of the Sullivan orebody
about the vent complex, in terms of
thickness as well as grade, composi-
tion and mineralogy of the ores.
Thickness

The Sullivan deposit thins in all
directions away from the central part
of the vent complex. Thickness of the
Waste Bands tend to mimic the thick-
ness of the overlying Ore Band. The
“A” and “B” Waste, although gener-
ally thickest on average just east of
the northern part of the Transition
Zone, show the same range of thick-
nesses in all parts of the Bedded
Ores.
Metal Zonation

The Sullivan Deposit as a whole is
strongly concentrically zoned with
respect to Pb:Zn ratios, which gradu-
ally decrease away from the feeder
zones along the trends of the norther-
ly trending faults that mark the
boundaries of the Vent Graben of the
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Vent Complex. Tin and copper is
concentrated along the same
hydrothermal upflow zones marked
by the highest Pb:Zn ratios.

Ore Genesis
There has been consensus that Sul-
livan is a sea floor deposit since the

publications by Ethier et al. (1976)

and Hamilton et al. (1982). It is gener-

ally agreed that the sequence of events
that have impacted the present geolog-
ical characteristics of the deposit are:

1. Hydrothermal eruption (mud vol-
cano activity) involving partly
consolidated sediment to form the
Footwall Conglomerate.

2. Formation of the Chaotic Breccias
and the Footwall bedded Sequence
basin during collapse of the sur-
face due to tectonic extension
and/or crater formation.

3. Upflow of hydrothermal fluids
that formed the tourmalinite pipe.

4. Venting of hydrothermal fluids,
together with intermittent mud
volcano activity, that formed the
sulphide body, the upflow being
concentrated along the bounding
faults of the Vent Graben and con-
tinuing up to the time of the HU
stratigraphic level.

5. Upflow of hydrothermal fluids to
form the albite-chlorite alteration
and the pyrite-carbonate of the
Iron Core and presumably the
pyrite-carbonate replacement
along the Kimberley Fault.

6. Metamorphism during the cal350
Ma East Kootenay Orogeny, and
deformation/metamorphism dur-
ing the 65-165Ma Jurassic Pale-
ocene thrusting, has recrystallized
and mineralogically reconstituted
both wall rocks and sulphides.

However, there is still much debate
as to a consistent and rational explana-
tion of all features of the deposit. Not
the least is whether Sullivan ores, par-
ticularly the Bedded Ores, are metal-
liferous sediments of a brine pool, or
whether they represent a subsurface
impregnation of unconsolidated sedi-
ment. A sedimentary origin is support-
ed by the stratigraphic variation of
sulphur and carbon isotopes and the
visual similarity of the Bedded Ores to
the Red Sea brine pool metalliferous
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When You Work in the
Northwest Territories or Nunavut
it is Our Business...
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Mine Site Development
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Prince George, BC
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... Plan to Attend . ..

Exhibitors — Reserve Your Space Now!
Call Today

E-mail - nwma@nwma.org
Visit us an the Web - www.nwma.org

Exposition and
Short Courses

Fax (509) 623-1241

BEHRE DOILBEAR

founded 1911 MINERALS INDUSTRY CONSULTANTS

Complete Technical, Environmental And
Management Consulting Services To The
Minerals Industry

Toronto: 416-369-9011 ¢ Vancouver: 604-646-4666

Denver: 303-620-0020 » Guadalajara: 523-121-1073
London: 44-20-7902-5980 ¢ New York: 212-684-4150
Santiago: 562-243-0022 * Sydney: 612-9954-4988

Qur Peop’e Have Run The World’s M ines

www.dolbemsr.com

Swift Lift Crane Ltd.

3176 W. 37TH AVE.
VANCOUVER, BC V6N 2V2
Ph.: (604) 261-1107
Fax: (604) 261-2307

Here is an attractive “roll bar” look crane for your
pick-up. An electric, hydraulic crane that makes
loading and unloading jobs easy.

4244 4TH AVE.
WHITEHORSE, YT Y1A 1K4
Ph.: (867) 667-4255 » Fax: (867) 667-2742

CONTINUING TO SUPPORT THE MINING
INDUSTRY IN THE YUKON WITH GOOD
PRODUCTS, GOOD SERVICE & GOOD PRICES.
WITH OVER 40 YEARS' EXPERIENCE IN THE NORTH
- WE KNOW THE NORTH.

sediments. A subsurface replacement
model is supported by the strongly
discordant metal zonation pattern, and
the rapid lateral change in mineralogy
of the Bedded Ores, both of which are
not consistent with a totally sedimen-
tary origin. The two views are not
incompatible — zone refinement takes
place in the subsurface as hydrother-
mal products accumulate on the sea
floor. ]
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, A single, calculated hlast
W broke loose 508,000 tons of ore,

By Robert Simpson

nderground blasting was
old stuff at the Sullivan
Mine — it was done every
day. But on August 15,
1953, the biggest blast of them all
was set off. A single blast broke
506,000 tons of ore — an all-time
record for Sullivan and also the

setting an all-time record

The ore blasted a T-shaped pillar
that measured 92 metres (300 feet)
high, 92 metres (300 feet) long and
(76 metres) 150 feet wide. Strangely
enough, the 31 tons of explosive
which was used in this blast to loosen
the record breaking tonnage of ore,
was six tons: less than the previous

.

o
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“Larger underground blasts have

recorded since 1953, but the engineer-
ing and blasting technology used at
the Sullivan mine was cutting edge.
The mine was one of the first to com-
bine pillar mining techniques and such

o K

Mi

versity of Toronto

a large blast,” says Ron LeRue, a Uni-
* . N~ -
1




open stopes or cavities. Miners carried
out a daily drilling-blasting routine in
these large excavations. The ore fell by
gravity into ore passes below. By this
method large tonnages were taken
from the mine. At intervals, a large
block of ore was left to act as a pillar
or a support to prevent caving. In the
interest of safety in the mine, these

large excavations were filled with sur-

face material, which left large pillars of

ore spotted throughout the mined area.

To recover the ore from these pil-
lars, an opening was driven into the
pillar and long drill holes fanned out
from tunnels to completely honey-
comb the block of ore. Then in one
single blast the ore is broken up.

In the 1953 blast base, the 45,000-
square-foot ore body was severed by
five parallel tunnels — raises and down
holes were driven up to the ore from
these tunnels. From the tunnels, long
blast holes were drilled into the ore
body providing the best possible dis-
tribution of the explosives.

The drilling of the holes for this
blast took 2,090 man-shifts. There
were 90,000 feet of diamond drill
holes and another 20,000 feet of per-
cussion drill holes. Altogether there
were 2,250-diamond drill and 1,000
percussion drill holes loaded with
explosives. Each hole was then primed
with a delay electric blasting cap. The
proper delay was inserted into each
hole so that it could be fired in the cor-
rect rotation. There were |8 different
delays, and the total time for all 18
intervals was only three quarters of a
second apart.

After all the holes had been loaded
and primed, the detonator wires were
connected in a series of 50. Then each
group of 50 caps was connected in
parallel to the main blasting lines. The
loading priming and hooking up of all
the caps and series took a total of 450-
man shifts.

“A blast the size of the one detonat-
ed in 1953 required a great deal of
preparation and co-ordination, and
remains on the record books because
of the role it played in advancing
underground mining techniques,” says
LeRue. |

SRK Consulting provides geological, engineering and environmental
expertise to the mining industry.

You don’t have to be
alone out there...

World’s leading specialists in:

» Aeromagnetic/radiometric/gravity/landsat/2D and 3D seismic interpretation
"« Mineral and petroleum system evaluation and exploration

i « Ore deposit structural controls, alteration and geochemical zonation
' « Advanced resource and reserve modelling
* Resource estimation and technical evaluation of diamond deposits

* Open pit and underground mine planning
» Geotechnical engineering
* Tailings and waste management
 Hydrology and hydrogeology
* Environmental impact, mine waste geochemistry and AMD
* Permitting, mine closure and reclamation
* Feasibility studies and risk management
* Independent reports and due diligence.

_ SRK Consulting

Africa Canada South America

+27 11 441 1111 | +1 604 681 4196 |+56 2 269 0353

Australasia Europe USA
+61 7 3832 9999 | +44 29 2023 5566 | +1 303 985 1333

For more information visit: http://www.srk.com/
Photo reproduced with kind permission from the USGS

28 Mining Review Fall 2001



http://www.srk.com/

v vvwvy

VVVVYY

GRAYMONT

(FORMERLY CONTINENTAL LIME LTD.)

Major suppliers of lime product to
Western Canada and the Pacific
Northwest for over 30 years

DIVISION OFFICE & SALES OFFICE
#190 - 3025 12 Screet NE
Calgary, AB T2E 7]2
lelephone: (403) 250-9100
Fax: (403) 291-1303

PLANT LOCATIONS

PAVILION LAKE, BC
Telephone: (250) 457-6291
Fax: (250) 457-5364

EXSHAW, AB
Telephone: (403) 673-3595
Fax: (403) 673-3979

With distribution facilities at:
Ashcroft, Prince George & Kirwanga, BC

THE OZA GROUP
COMPACT AND FULL FEATURED

VIBRATION MONITORS

v/ Durable

v Reliable

v User Friendly
. V| Windows®
Based Software

> 3 YEAR WARRANTY
CRACK MONITORING DEVICES

Accurate
Inexpensive
Easy to use

Use for foundation walls, mining,
masonry, construction, bridges

OZAGAU

THE OZA GROUP

Toll Free in North America 1-800-667-8263
Tel (905) 945-5471  Fax (905) 945-3942
PO Box 271, Grimsby, ON L3M 4G5
e-mail: oza@ozagroup.com
web: www.ozagroup.com
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CAUTION

MINING EQUIPMENT
UNDER REPAIR

Under our Umrela of Poucts & Services
_Mlnmg Repalr & Rebulld is #1

Ebco Industries Ltd. of Richmond, BC offers a one stop facility

for all your Mining and Aggregate repairs, providing services such
as Welding, Fabricating, Machining, Assembly and Testing.

Please call Bert Palfrey (the guy under the umbrella) for more information.
Tel.: (604) 278 5578 or e-mail: bpalfrey@ebco.com

Your authorized crusher repair facility for: ebco

NORDBERG & SVEDALA www.ebco.com

Jacques Whitford

offers multi-disciplinary services to meet the mining sector's needs:
*Risk assessment and management *Environmental management services
*Ecological engineering *Geotechnical engineering
*Environmental sciences and planning *Materials testing and research
*Air quality and meteorological services

Unit 1, 3771 North Fraser Way, Burnaby, BC V5J 5G5
Tel.: 604 436 3014 = Fax: 604 436 3752

Jacques Consulting Engineers
Whitford Environmental Scientists
Risk Consultants
E-mail: info@jacqueswhitford.com
www.jacqueswhitford.com
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Fully automatic sample
preparation for spectro-
graphic analysis.

Accurate, repeatable analyses are the basic
requirements for reliable, quality control.

Automated procedures will lead to:

mm Increased reproducibility of
analytical results.

= Elimination of operator error.

mm Reduction of overall cost per
analysis.

mm Increased capatity due to faster
turn-around times.

Herzog offers complete preparation
systems for granular and metallic
samples using modular crushing
splitting, pulverizing, pressing, grinding
and milling machines.

The building block principle allows

tailor-made solutions including sample
magazines and transport systems.

Please call us and let us develop a
solution for your specific needs.

HERZDG

[
Effective.

HERZOG AUTOMATION CORP.

16600 Sprague Road, Suite 400

. Clevetand, OH 44130, USA

Phone: (440) 891-9777  Fax: (440) 891-9778
c“B&E['g]‘i!#EN“q[EB E-Mail: Eninirlg@herzogautomation.)com
]

Visit our web site: www.herzogautomation.com

Precise.

Fast.

fully Automated Fire
Assay System

call Theo for Details:
1-440-891-9711

Robert Hornal
and Associates
Ltd.

Advisors to industry,
Aboriginal groups and
government concerning
mining and the environment

Robert W. Hornal

2576 West 7th Avenue
Vancouver, BC, Canada
V6K 1Y9

Tel. (604) 731-2697

Fax (604) 731-0244
rhornal@istar.ca

HOMESTAKE
MINING COMPANY

Corporate Office
1600 Riviera Ave.. Suite 200
Walnut Creek, CA 94596-3568
Tel. (925) 817-1300 Fax (925) 746-0549
Contact: Bill Lindgvist
www.homestake.com

Homestake Canada Inc.
Suite 1100-1055 West Georgia St.
P.O. Box 11115
Vancouver, BC V6E 3P3
Tel. (604) 684-2345 Fax (604) 684-9831
Contact: [an Dunlop/Dave Kuran

Homestake Exploration, Reno
Suite 112-605 Boxington Way
Sparks, NV 89434
Tel. (702) 358-5609 Fax (702) 358-5588
Contact: Ron Parratt

General Testing Laboratories * CT & E Testing Corp.

SGS Canada Inc. Qver 50 Years of Quality Service to Canadian _
rv@\ SGS Mining from Exploration to Export MSGILY XRAL Laboratories

LET OUR EXPERIENCE MEET YOUR NEEDS THROUGH THE FOLLOWING LOCATIONS:

50 - 655 W. Kent Avenue N., Vancouver, BC V6P 6T7
Phone: 604-324-1166 Fax: 604-324-1177

7500 - 76th Street, Delta, BC V4G 1E6
Phone: 604-946-2249 Fax: 604-946-2257

X-RAL Laboratories
1885 Leslie Street, Don Mills, ON M3B 3J4
Phone: 416-445-5755 Fax: 416-445-4152

Fire assaying, umpire & controlled assay, organic
analysis, heavy & precious metal analysis,
sampling, inspection & analysis for mineral &
agricuttural export commodities, marine surveys.
1SO 9002 Accreditation

Full range of coal analysis including
carbonization, ash analysis, &
trace elements.

Precious & base metal assay,
geochemical analysis, whole rock
XRF, rare earth by ICP/MS,
biogeochemistry by INAA.
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Pros
- Schoo

randuc, Faro, and Highland Valley are just some

of the big names in our industry that in part owe

their discovery to the volunteer instructors who

have contributed to BC & Yukon Chamber of
Mines Prospecting School. Since 1918, it has offered an
intensive outline of the many facets of Prospecting to all
that care to learn. Tom McQuillan, Al Kulan, and “Spud”
Huestis, the prospectors who discovered these ore deposits,
all took the skills they were taught here in Vancouver and
transformed some of our vast wilderness into great sources
of wealth.

The school’s namesake, Harry Warren, was the principle
proponent of the course over a span of 50 years! Combin-
ing efforts with others from the Geoscience faculty at
U.B.C,, the course was taught at Point Grey High School
until the early 80s when more industry volunteers were
solicited and it moved to the downtown campus of Vancou-
ver Community College and then on to the Dunsmuir
Seniors Centre. The content of the course has remained rel-
atively constant through the years. For two hours a night,
two nights a week, over a three month span, students are
walked through the fundamentals of geology, ore deposits,
exploration methods, and business considerations.

Annual course attendance has averaged in the 40-50 stu-
dent range, with events such as the $800 gold price and the
flow through shares boom pushing the records of atten-
dance to well over 100. The general public, investor rela-
tions personnel, and administrative staff from exploration
oriented businesses have all completed the course and taken
away a solid understanding of both mineral exploration and
mining.

Mining Review Fall 2001

pect

BCYCM's H.V. Warren School of
Prospecting Joing Forces with BGIT

In 1961, the British Columbia Institute of Technology
(BCIT) introduced its first mining course. The Chamber
helped out the cause then by producing and distributing
several thousand copies of a very popular brochure entitled
“A Career for You in Mining.” BCIT’s Mining Technology
Department currently offers a well respected and recog-
nized diploma program. Students spend an intensive two
years covering geology, exploration techniques, mineral
deposits, mining methods, surveying, AutoCAD and GIS,
assaying, mineral processing, and more. The similarities in
subject matter with the BCYCM’s Prospecting School are
readily apparent, and our joining of resources can only
result in benefits for all people involved. Students will gain
a BCIT credit, a tax deductable course fee, and the great
resources of BCIT’s teaching facilities at the Burnaby cam-
pus; including rock and mineral suites, map sets, and work-
ing examples of various exploration tools. Our Volunteer
instructors may also appreciate this as they won’t need to
lug their own rock sets out to class!

Several other courses are being planned, including an
advanced field-based prospecting school in conjunction
with the BC Geological Survey and a course on the mineral
exploration business aimed at brokers and investors. Profes-
sional development throughout our industry is a role that
our Membership is very well suited to fill, and the partner-
ship lays down a good foundation for future growth in this
area.

If you wish to recommend this course to interested par-
ties, direct them to either www.chamberofmines.bc.ca, or
www.mining.bcit.ca for further details and registration
information. n
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OVER 35 YEARS OF DRILLING EXCELLENCE

T8, Suite 1022, 475 Howe Street
) Al Vancouver, BC V6C 2B3

A Tel: (604) 602-8992

Fax: (604) 602-8951

- Nor\Nest

International Mining Consultants and Engineers providing unbiased and

* Piezometers * Drilling from 4 Inch to 36 Inch

2 : : technically sound solutions for all your mining related needs.

* Dewatering + Large Diameter Coring

* Water Wells * Angle & Reverse Circulation Exploration Geotechnical Engineering

« Hydro Fracturing  * Environmental Geological Investigations Environmental Management
Surface/Underground Economic & Financial Evaluations

Processing & Beneliciation Mine Closure and Rehabilitation
74 6-5268 01l Saniis Engineering Reclamation
1-800-746-7444 Coal Utilization Hydrogeology
4994 Polkey Rd., Duncan, BC
E-mail: drillwell @islandnet.com « www.drillwell.com Calgary  Salt Lake City ~ Ashland Pittsburgh Brishane

(403) 237-7763  (S01) 539-0044  (606) 9209833  (724)225-9905  +617 32182115
DRILLWELL ENTERPRISES LTD.

UNDERHILL GEOMATICS LTD.

Professional Land Surveyors & Geomatics Engineers
Canadian

Helicopl'ers e Legal and Engineering Surveys ®

¢ GPS Control Surveys and GIS Implementation ¢
Serving Canada's mining

industry for over 50 years. ¢ Aerial Photo, Mapping and Mine Underground Surveys ¢
(780) 429'6900 Whitehorse, Yukon Burnaby, B.C,
E-mail: whs @underhill.yk.ca E-mail: underhill@underhill.ca

4081 Fourth Ave., Y1A 1H4 210A-3430 Brighton Ave., V5A 3H4

50 base locations Tel.: (867) 668-2048 Tel.: (604) 732-3384
Fax: (867) 668-4456 Fax: (604) 732-4709

throughout Canada Website: www.underhill. yk.ca Website: www.underhill.ca

29th Annual Geoscience Forum

Sancold Resources Contractors Inc.
November 171h to 20th, 2001 —

4257 MacDonald Road, Armstrong, BC VOE 1B5

Phone: 1-867-667-2090 Jerry White
e-mail: geoscience@ycmines.ca President

Underground mine development
- tunnels, incline, decline and shafis

Tel.: (250) 546-8893 - raises, pillar and stope mining
For information on Sponsorships Fax: (250) 546-6503 - timbering, shotcrete, grouting
Autotel: (250) 549-7670 - dewatering, and ground control
& Tradeshiow booths E-mail: jerry_white @telus.net - environmental mine closures

[FOREMOST

Foremost is a world leader in
design, manufacture and marketing
of high performance products for

mining and mineral exploration
such as drilling rigs, reverse

WEST COAST HELICOPTERS A s A 0)

drilling consumables.

PORT McNEILL NANAIMO WHITE HORSE BELLA COOLA CAMPBELL RIVER Foremost Industries Inc.
24 Hours 24 Hours 24 Hours 24 Hours (250) 286-8863 1225-64 Avenue N.E.

(250) 956-2244 50) 758-0024  (867) 668-5566 250) 982-2181 Calgary, Alberta, Canada
(2 50) 756

) 956-2070 7) 668-5556 ) 78 403-295-5800 Fax: 50§-295-531U
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QIKIQIAALUK CORPORATION

P.O. Box 1228, Igaluit, NT X0A OHO
Tel.: (867) 979-8400 Fax: (867) 979-8433

Providing Economic and Employment
Opporiunities for the Inuit of the Baffin.

QC is active in
* expediting and logistic services

helicopter support
mineral development projecls

heavy equipment sales and services
construction, general contracting

* A o % %

environmental assessment and
restoration projecis

The Baffin Region offers frontier
exploration opportunities for

minerals, oil and gas. Talk to us for all
vour exploration needs. We can help
you get started in the right direction.

Qikigtaaluk Corporation is the
Economic Development Arm of the
Qikigtani Inuit Association.
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Global
Resource

Experts

The world’s leading fgieistsitsilsl

mining und natural resource development
compoanies trust Lowson Lundell. For more
than a century, we've provided
distinguished and cost-effective legal
counsel to public and private companies
developing notural resources throughout
Conuda and around the world.

Our Mining and Natural Resources Group
can help you address:

Explorc-l-‘[i-oﬁ, Development, and Permitting

Environmental Compliance and Reclamation

Financing, Mergers and Acquisitions

Aboriginal Agreements

To learn more contact:

Chris Baldwin at (604) 631-9151 or
chaldwin@lawsonlundell.com

LAWSON LUNDELL

VANCOUVER

BARRISTERS AND SOLICITORS

CALGARY ¥ YELLOWKNIFE
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explo""g u“d developlng Northwest Mining Association .......................26
Québec’s mineral resources. Spokane, WA

Head Office: PARTS AND COMPONENTS
2600, boulevard Laurier Morgan Brake & Clutch Company ........cceoeeueeee 18

Tour Belle Cour Vancouver, BC
Suite 2500, 5th Floor

Sainte-Foy (Québec) J@HN @S Q PIPE
G1V 4Mé [a] BOG SBIVICES .occinunsssivmamssimisisisisosl

Telephone: (418) 658-5400 Coquitlam, BC

Focsimile: (418) 658-5459 CRP - Corrosion Resistant Piping....................11
Edmonton, AB

REGIONAL DEVELOPMENT
Yukon Chamber Of Mines.........cccoevvvvriviinnn32
Whitehorse, YK

SEISMOGRAPHS
0za Inspections Lid.........ccocecvvemeecercnncnincnn. 29
Grimshy, ON

SIGNS & GRAPHICS
North West Signs And Graphics..........ccccee.....22
Whitehorse, YK

SURVEYS

Sub-Arctic Surveys Ltd. ..o 24
Yellowknife, NT

Underhill Geomatics Ltd. .....ooooveeeceiesen 32
Whitehorse, YK

EDMONTON » VANCOUVER « YELLOWKNIFE « WHITEHORSE « CALGARY
(780) 451-2121  (604) 685-0275  (B67) 920-2287 (867} 668-3068 (403) 203-3355

g
Earthworks Design -
Tailings Disposal i TRANSPORTATION SERVICES
Trimac Transportation Services Inc. .................11
Langley, BC

Effects Monitoring

Reclamation
0 S TRUCK-MOUNTED CRANES
HmmiEoning SWIFt LIft Crang LEd. .......veomeeeeeememeeemeeemmeeenssennnes 26

EBA Engineering Consultanits Lid. Vangolver. B

. £ . . WATER MANAGEMENT BOARD
Consulting Engineers and Scientists Nunavit Water BOArt ..o 19

Gjoa Haven, NT
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Diesel Engines

Industrial, Mining and Marine

DEUTZ
1 E = 1]
All Diesel Engines and Parts Are MSHA and EPA Approved
DEUTZ Canada Inc. DEUTZ Canada Inc.
4420, rue Garand Service-Center Sudbury
Montréal, QC, Canada H4R 2A3 1351 D Kelley Lake Road, Unit 10
Tel.: (514) 335-3150 Sudbury, ON, Canada P3E 5P5
Fax: (514) 332-4173 Tel.: (705) 523-3377
Web: www.deutzcanada.com Fax: (705) 523-3368
A DEUTZ AG Company A DEUTZ AG Company

Constructing to a Higher Level § |

Facsimile: (775) 829-9444

* TORONTO * YANCOUVER



http://www.deutzcanada.com




