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SECTION 1.0 - INTRODUCTION
1.1

OVERVIEW

The Kutcho Creek Property is located approximately 100 km east of Dease Lake and 390 km
north of Smithers in northwestern B.C. (see Figure 1.1). This copper-zinc-silver-gold deposit has
been of interest to the mining industry since 1968. Through the 1980’s, exploration was carried
out on the property by neighbouring claim holders, Sumac Mines Ltd. and Esso Minerals Canada
(Esso). By 1982, three sulphide lens had been identified. Stage I and Stage II Environmental
Reports were submitted in 1979 and 1986 respectively. However, the project did not proceed to
development since the pre-feasibility study (Wright Engineers Ltd., 1985) indicated that higher
copper prices were required in order to provide adequate returns on the investment. After
acquisition of the property from Esso, more exploration work was initiated in 1990 by Homestake
Canada Ltd. in an effort to expand the resources at Kutcho Creek. The Kutcho Creek Property,
with respect to exploration activity, has been dormant since then. Barrick Gold Inc. acquired
100% of the property through the purchase of Homestake in 2003.
In March 2004, Western Keltic Mines (WKM) completed the purchase of a 100% interest in the
Kutcho project from Barrick Gold Inc., a subsidiary of Barrick Gold Corporation, AMI Resources
Inc. and Sumac Mines Ltd., a subsidiary of Sumitomo Metal Mining Co. WKM’s primary focus is
to advance the Kutcho project towards production. In 2004, the company conducted a
$1.2 million exploration program consisting of 7,800 m of drilling. The program focused on the
extraction of over 2,400 kilograms of material for metallurgical test work. Drilling was also
targeted towards expanding the high grade Esso West Lens and Kutcho deposits and to reevaluate the mining parameters for the Kutcho deposit using a higher cut-off grade and
combination of open pit and underground mining methods. The program was successful in
confirming a high-grade, copper-rich core at the Kutcho deposit as well as expanding the up dip
and down dip extensions of the deposit. The program was also successful in expanding the highgrade Esso West deposit in 3 directions. The deposit remains open to the west.
The company this year is continuing with its exploration and metallurgical programs to further
define the mine plan. Currently, milling rates are expected to be 1 to 1.2 million tonnes/year with a
minimum mine life of 11 years. As such, the proposed mine meets the criteria established under
the Environmental Assessment Act’s Reviewable Projects Regulation of a mineral mine with an
ore production rate greater than 750,000 tonnes/year. WKM would like to move forward on it’s
application to begin the Review process with the Environmental Assessment Office, and is
submitting this Project Description Report in support of this.
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Although a great deal of environmental baseline data and information has been collected over the
years, data gaps do exist and need to be filled. The proponent is committed to working with the
appropriate agencies to determine where the data gaps exist, and to develop a Baseline Work
Plan in consultation with agency representatives. It is expected the Environmental Assessment
Process will take approximately 3 years.
1.2

PROPONENT INFORMATION

The Kutcho Creek Copper-Zinc-Silver-Gold project is owned by Western Keltic Mines Inc., a
publicly traded company with headquarters in Vancouver, B.C (a B.C. company) and listed on the
Toronto Venture Stock Exchange under the symbol WKM. Contact information for the President,
Executive Vice President, and Vice President of Exploration is listed below.
Mr. Donald McInnes, President
donald@keltic.com
Mr. Brian Butterworth, Executive Vice President
brian@keltic.com
Mr. Peter Holbek, Vice President Exploration/Project Manager
peter@keltic.com
Western Keltic Mines Inc. (WKM)
Suite 900, 808 West Hastings St.
Vancouver, B.C. V6C 2X4
Ph: 604-682-8414
Fax: 604-682-3727
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SECTION 2.0 - BACKGROUND
2.1

REGIONAL SETTING

The property is located within the Cassiar Mountains, just north of the continental divide between
the Arctic and Pacific watersheds. The area is moderately rugged with elevations ranging from
1,400 to 2,200 m. Most of the area is alpine with tree line at approximately 1500 m. Snow cover
can persist for nine months of the year, particularly on north facing, shady slopes. Winters are
cold and dry, while the summers are cool and moist. Average annual temperature is -1oC with
average annual precipitation of 50 cm, approximately half of which occurs as snow. Figure 2.1
shows the Kutcho Creek Property in relation to the Kutcho Creek watershed headwaters.
Structural fabric and two periods of glaciations have produced an intersecting pattern of east-west
and north-south ridges and valleys. Stratigraphy and a strong foliation within the rock formations
have a westerly trend which has resulted in east-west oriented ridges and valleys. Late glaciation
has produced north trending valleys and drainages which are superimposed on the east-west
oriented topography. The major valleys are commonly filled with a deep layer of glacial till and
outwash gravels.
2.2

HISTORY

Mineralization was first discovered on what was to become the Kutcho property in 1968 by an
exploration joint venture operated by Imperial Oil Ltd (IOJV). The discovery was made by
prospecting in response to anomalous stream sediment samples collected during a regional
drainage survey. Twenty claims were staked by the IOJV directly over the as of yet undiscovered
main Kutcho sulphide deposit. These claims were allowed to lapse when the other partners in
the joint venture declined to fund further exploration. Imperial Oil returned to the area in 1972,
after the statutes of the joint venture agreement expired, in order to re-stake the area. However,
Sumac Mines Ltd. had conducted stream sediment sampling earlier that season and in response
to anomalous samples, staked 8 ‘two-post’ claims along the anomalous stream, and an additional
8 claims along the geological strike direction resulting in the cruciform claim outline overlying the
western part of the main Kutcho sulphide deposit. Imperial Oil (later becoming Esso Minerals
Canada Ltd.) staked a much larger area encompassing Sumac’s claims.
Beginning in 1973, exploration work was carried out by both Sumac and Esso and early success
prompted additional staking resulting in the claim boundaries more or less as they are today.
Diamond drilling commenced in 1974 and by 1983 approximately 60,000 m had been drilled by
both companies, defining three sulphide lenses. Additionally, Esso had drilled a number of
exploration targets in other areas of the property with little success. Environmental, metallurgical
and engineering studies were begun by both groups in 1980. A partnership agreement on
engineering and development work was signed by Esso and Sumac in 1983 but was retroactive
to 1981; the year Sumac began work driving an adit in order to collect a 100 tonnes bulk sample.
The agreement was, in essence, a 50:50 joint venture for development work, and culminated in a
pre-feasibility study by Wright Engineers Limited in 1985. The pre-feasibility study indicated an
11% internal rate of return when using a copper price of US$0.95. Given the risk factors involved
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and long term price projections for copper below the $0.95 level, the companies put the project on
hold pending further exploration results. A limited amount of exploration work was done on
Esso’s claims to the south of the main mineralized trend between 1985 and 1988; however, this
work and the numerous geophysical surveys that had been undertaken indicated limited potential
for additional open pit mineralization.
In 1989, Esso sold most of its mining assets to Homestake Canada Ltd. In 1990, Homestake
optioned the Kutcho property to American Reserve Mining Corporation who funded a $1.1M
exploration program (Homestake remained the operator). This program included 7,031 m of
drilling in 28 holes, mostly in outlying target areas and thereby earned a 20% interest.
Exploration was successful in confirming the presence of extensive areas of favourable geology
and alteration indicative of hydrothermal activity, but failed to discover zones of potentially
economic mineralization. For example, 10 km to the southwest of the Kutcho deposit, a narrow
zone of cryptocrystalline massive pyrite with a strike length in excess of five kilometres was
intersected in four widely spaced drill holes but was barren of base or precious metals. American
Reserve carried out engineering studies but did no further exploration work and relinquished the
option in 1993 but retained a 20% interest in the property. The property was optioned to
Cominco Ltd. in 1992. Cominco carried out deep penetration EM geophysical surveys (UTEM)
over the Esso West zone with the goal of defining additional conductors along the Kutcho trend.
Due to extensive cover of conductive argillaceous units in the hanging wall, the UTEM system
was unable to detect the Esso West deposit or other conductors at depth. Consequently
Cominco dropped the option. Homestake was purchased by Barrick Gold Corp. in 2003. WKM
acquired 100% interest in the Kutcho Project in 2004.
Extensions of the Kutcho stratigraphy to the west have been staked and worked by various
companies in the past. Shortly after the discovery of the Kutcho deposits, Noranda staked the
Kutcho formation to the west of Kutcho Creek. Noranda conducted geophysical surveys, and
carried out a small drill program. The claims were allowed to lapse and were re-staked in 1995
by Gary Belik. Mr. Belik carried out detailed mapping and soil geochemical surveys and optioned
the claims to Atna Resources in 1997. Atna conducted UTEM geophysical surveys and a
1,600 m drill program. Results of Atna’s work were mixed and although no deposits were
discovered, significant weak to moderately mineralized alteration zones were intersected.
Structural complexity and lack of clear geophysical targets prevented additional work and the
option was terminated.
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SECTION 3.0 - GEOLOGY
3.1

THE KUTCHO PROPERTY

There are three known deposits within the Kutcho project that form a westerly plunging linear
trend. From east to west the deposits are termed the Kutcho deposit or lens, the Sumac West
deposit and the Esso West deposit. The Kutcho deposit comes to surface at its eastern end
whereas the Esso West deposit occurs at depths about 400 m below surface.
Development of the property will involve the construction of a milling complex covering an area of
approximately 30 ha, and an area for the waste rock dump covering an area of between 200 and
400 ha depending on the final height of the waste rock dump. The tailings area will cover an area
of approximately 200 ha.
3.1.1

Regional Geology and Seismicity
Regional Geology
The Kutcho property lies within the King Salmon Allochthon (KSA), a narrow belt of
Permo-Triassic island-arc volcanic rocks and Jurassic sediments, sandwiched between
two northerly dipping thrust faults: the Nahlin fault, to the north and the King Salmon fault
to the south. Penetrative foliation and axial planes of major folds are parallel to these
east-west trending, bounding faults. The belt of volcanic rocks is thickest in the area
where it hosts the volcanogenic massive sulphide deposits; due in part to primary
deposition, but also to stratigraphic repetition by folding and possibly, thrusting. The KSA
is terminated to the east, near the eastern edge of the property, by the strike-slip Kutcho
fault (Gabrielse, 1978) but extends to the west for hundreds of kilometres, however,
Kutcho Formation rocks thin to the west and do not occur or are rarely exposed 10 km to
the west of Kutcho Creek.
Stratigraphy of the KSA consists primarily of the Kutcho Formation which is overlain by
the limestone of the upper Triassic Sinwa Formation, which in turn is overlain by
sediments, predominately argillite, of the Lower Jurassic Inklin Formation. Major folds
are delineated by the Sinwa limestone and the contact between the Kutcho and Inklin
Formations where the Sinwa is absent.
Seismicity
The Kutcho Creek property is located in an area of low seismicity. The site is situated in
the Northern B.C. (NBC) earthquake source zone (Basham et al, 1982) for which there
are no recorded earthquakes greater than magnitude 5.5. The maximum observed
magnitude for the zone is a magnitude 5.4 earthquake that occurred northeast of Prince
George in March, 1986. A preliminary review of historical earthquake data for the last
30 years indicates that there have been no earthquakes of magnitude 4 or greater within
200 km of the project site.
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3.1.2

Kutcho Deposit
The Kutcho deposit has an elliptical, lenticular shape with approximate dimensions of
1,500 m in length, 260 m in width (down-dip) and 20 (30 maximum) m in depth. The long
axis of the deposit plunges to the west at about 12 degrees, just slightly less than the
regional fold axes. The deposit is approximately conformable with stratigraphy. There is
a gentle warping of the deposit such that the dip of the deposit changes from east to west
and north to south. The shallowest dip, about 38o, occurs at the southeastern edge and
becomes progressively steeper, to about 63o, at the northwestern edge. In general, the
up-dip edge of the sulphide lens is narrow and pinches out, whereas the down-dip edge
is thick and interlayered with tuffaceous rock.
Sulphide mineralogy of the deposit is relatively simple consisting of pyrite, chalcopyrite,
sphalerite and bornite, with minor sulphide minerals such as chalcocite, tetrahedrite,
diginite (and related minerals), galena, idiaite, hessite and electrum. Gangue minerals
include quartz, dolomite ankerite, sericite, gypsum and anhydrite. Fluorite and barite
have been observed but do not occur in volumetrically significant amounts.
The 1985 pre-feasibility study by Wright Engineers Limited (WEL) was only concerned
with the Kutcho deposit. WEL used a resource estimate and block model provided by
Sumitomo Metal Mining of Japan (SMM) and designed an open pit and mine plan using
that model. The SMM model was a geostatistical, computer-assisted calculation. Results
of SMM’s resource estimation at a 1% Cu Eq. cut-off grade is:
14.85 million tonnes grading 1.85% Cu, 2.62% Zn, 31.61 g/t Ag and 0.37 g/t Au.
WKM carried out their own resource estimation subsequent to the completion of the 2004
drill program (Holbek, 2005). Results from this work are presented in Table 3.1. WKM’s
resource estimation was performed by confining a block model to a three dimensional
solids model of the deposit. Estimation of the 5 x 5 x 10 m block grades was by
successive passes using an inverse distance cubed interpolation. The solids model
attempted to minimize the inclusion of barren rock, resulting in a smaller volume and the
loss of some mineralized zones within the hanging wall which is the primary difference
between the two resource estimates. Additionally, the 2004 HQ drill holes obtained
slightly higher copper grades and significantly higher precious metal grades than
previous drilling resulting in a small increase in grade. The higher grades of the 2004
drilling are attributed to better core recovery and more precise assay techniques.

3.1.3

Sumac West Deposit
The Sumac West deposit has not received much attention due to its relatively lower
grades. The shape of the deposit is primarily taken from conductance contours
generated by a ‘Mis-la-Mass’ or chargeability geophysical survey carried out during the
early days of exploration. A chargeability survey is carried out by putting an electrical
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current into a sulphide zone and measuring the change in the magnetic field due to
electrical flow through the conductive (sulphide-rich) rocks. A total of 10 drill holes at 100
to 200 m spacing define the Sumac West zone. Better intercepts include 1.26% Cu,
1.24% Zn, 19.3 g/t Ag over 32 m and 1.09% Cu, 2.54% Zn, 11.1 g/t Ag over 21.5 m. It is
possible that sulphide mineralization of the Sumac West zone is continuous with the Esso
West zone across the past property boundary. An inferred resource estimate for the
Sumac zone, based on a polygonal method, is quoted by Sumac and Esso as 5.3 million
tonnes grading 1.09% Cu, 1.62% Zn and 14.4 g/t Ag. As this resource was not deemed
to be economic very little additional work has been done and the mineralization is
certainly open to expansion. Distribution of grades within the drilling to date does not
show any zonation that could be used to locate a higher grade zone. However, further
analysis of the data and lithogeochemical analyses of the footwall alteration may assist in
locating a vent area with presumably higher grades.
3.1.4

Esso West Deposit
The Esso West deposit was discovered as a natural consequence of following the trend
in mineralization through the Kutcho and Sumac West areas. The deposit occurs
between depths of 400 and 520 m below surface. The Esso West deposit, like the
others, is an elongate lens shape with current dimensions of approximately 500 m in
length, up to 100 m in width and up to 21 m in thickness. Unlike the Sumac zone, there
is a both a zonation in thickness and grades from the central area. A resource estimate
by Esso (Didur, 1980) using the sectional method had the following results:
1.63 million tonnes grading 3.42% Cu, 6.5% Zn, 62.7 g/t Ag and 0.53 g/t Au in the
main part with 0.46 million tonnes grading 2.1% Cu, 3.13% Zn, 46.5 g/t Ag and
0.43 g/t Au in the south wing zone.
Drill holes are spaced approximately 10 to 30 m along sections and sections are variably
spaced, usually at 60 m but some sections are spaced at 120 m. The estimate meets the
criteria for an indicated resource being based on 43 drill intersections. Subsequent
estimates by Esso, using a polygonal methodology, indicated a resource of
1.5 million tonnes grading 3.37% Cu, 5.71% Zn, 63.4 g/t Ag and 0.54 g/t Au.
Western Keltic completed an additional 10 drill holes in and around the Esso West
deposit in 2004, which resulted in increasing the deposit in the up-dip, down-dip and
westerly directions. A new resource estimate using a computer assisted sectional
method of estimation is given in Table 3.2.
The Esso West deposit is not completely ‘drilled-off’ and is open to expansion in a
number of directions particularly the southeast and northwest.
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3.1.5

Other Mineralization
Other zones of mineralization include the Footwall zone, and the Jenn area. The
Footwall zone occurs, as the name implies, in the footwall of the Kutcho lens,
approximately 120 m below and up-dip from the area near the Esso-Sumac claim
boundary. The FW zone is relatively narrow, at 2-5 m thick, and relatively zinc rich. A
resource estimate by Didur (1979) using a polygonal method is 240,000 tonnes grading
1.47% Cu, 5.52% Zn, 43.7 g/t Ag and 0.4 g/t Au. This resource is classified as inferred.
The mineralization was only drilled up to Esso’s property boundary with Sumac claims
and the zone remains open to the west on the claims previously owned by Sumac.
The Jenn claims are on the eastern end of the property and received a fair amount of
attention by Esso. Although significant alteration and some local mineralization were
intersected, no resources have been defined in the Jenn area. Data needs to be
compiled and re-interpreted in light of present understanding of the both VMS deposits, in
general, and the Kutcho property, in particular.
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SECTION 4.0 - MINE PLAN
4.1

DEVELOPMENT STATUS AND MINING METHOD

WKM’s objective is to examine the potential for the project to be advanced towards production
and work is currently underway to evaluate a number of possible development alternatives.
Previous work, as documented in the 1985 Wright Engineers Limited pre-feasibility study was
based on an open pit mine on the Kutcho deposit feeding a 4,000 tonnes/day mill. This option
requires relatively high metal prices over the mine life of 11 years and would require considerable
reclamation work. Initially, WKM evaluated the possibility of underground mining of both the
Kutcho and Esso West deposits and a production rate of 3,000 tonnes/day. The advantages of
the underground option, with tailing backfill, was lower capital cost and a relatively small mine
footprint with minimal environmental issues. However, it now appears that a blend of both
underground and open pit mining methods will be the best approach with respect to the
development of the project. It is anticipated that mining will initially begin with a starter pit on the
east end of the Kutcho deposit and then phase in underground mining of the Esso West deposit .
The open pit will be partially refilled with rock from the underground development and then be
reclaimed. Exploration at Kutcho Creek continues to outline additional resources, however,
based on the current published resource, the Company anticipates milling rates to be 3,000 to
4,000 tonnes/day, or approximately 1 to 1.2 million tonnes/year with minimum 11-year mine-life.
The above plan will produce approximately 60 million pounds of copper, 75 million pounds of
zinc, 1.5 million ounces of silver and 11,000 ounces of gold per year in concentrates.
The Company expects to initiate a Preliminary Feasibility Study in the Fall, 2005 to identify the
best development option for the project. The study will consider a combination of open pit and
underground scenarios. The mining method for any particular zone of mineralization will be
determined by a variety of technical factors, including the continuity, geometry and location of
mineralization, competency of the host rock, and cost: benefit tradeoffs. Mining rates between
3,000 to 4,000 tonnes/day of ore will be considered.
4.2

MINERAL PROCESSING AND METALLURGICAL TESTING

Relatively extensive metallurgical test-work has been carried out on the Kutcho deposit between
1975 and 1982. Work was carried out by Sumitomo Metal Mining of Japan (SMM), Lakefield
Research, Esso Minerals Canada (EMC), Coastech Research, and others. SMM drove an
underground adit in 1981 and collected a 100 tonnes bulk sample for metallurgical testing as well
as for geotechnical data. Following a 1983 Engineering and Development Agreement between
SMM and EMC that was retroactive to 1981, EMC received part of the bulk sample that was sent
to Lakefield for testing. SMM and EMC pursued very different strategies in developing a suitable
metallurgical process for the Kutcho mineralization. Current metallurgical design parameters
would likely adopt aspects of both approaches. The process that Wright Engineers (WEL)
incorporated into the pre-feasibility study was largely based on developments by Sumitomo for
which the data is currently unavailable. WEL incorporated the following parameters from SMM’s
work but acknowledged some concerns about test result inconsistency in EMC’s data.
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Copper Recovery
Concentrate Grade
Zinc Recovery
Conc. Grade
Silver Recovery into Cu Conc
Gold Recovery into Cu Conc

85%
26%
80%
55%
53%
35%.

In general, the metallurgical work to date does not indicate any penalty elements within either the
zinc or copper concentrates, and no penalties were applied during calculations of the smelter
terms for the Kutcho concentrates in the pre-feasibility study.
Metallurgical work is currently underway at SGS Lakefield to test samples obtained from the
exploration work carried out in 2004. These results, using newer methods and technologies,
could have significant impacts on recoveries and processing costs.
4.3

SITE LAYOUT AND FACILITIES

A number of options are available with respect to mine site layout with the key variables being the
location of the tailings pond and configuration of the waste dumps. Possible site layouts are
given in Figures 4.1, 4.2, and 4.3. The layouts are similar with notable features such as a milling
complex covering an approximate 30 ha site. Both plans contemplate the area north and
northeast of the Kutcho pit for waste rock storage. Depending upon the ultimate height of the
waste dumps, the area used for waste rock storage could range from 200 to 400 ha and would
likely be upstream of the tailings facility. Make-up water for ore processing and potable use will
be obtained from a small reservoir created on Sumac Creek, to the south of the proposed milling
complex. A reclamation system for recycling of clarified water from the tailings impoundment to a
treatment plant and then to the concentrator is planned.
Access to the Esso West deposit will be either through a shaft (location shown on Figures 4.1 and
4.2) or via a decline, the location of which has not yet been determined. Personnel
accommodations will be located reasonable close to the concentrator. It is anticipated that a
percentage of workers will come from local communities via the road with other workers coming
from Smithers on a fly-in, fly-out basis.
4.4

TAILINGS AND WASTE ROCK DISPOSAL

Four alternative sites for tailings ponds were investigated by Golder Associates for the 1985 WEL
pre-feasibility study. Two of the possible locations are shown in the layout plans. The upper
Andrea Creek tailings location will require a diversion ditch around the pond area but has the
advantage of large storage capacity with minimal dam construction. Most of the materials for
dam construction are available in the immediate site vicinity. The tailings pond will likely cover an
area of 200 Ha.
Waste rock from the Kutcho pit will be in the order of 80 million tonnes of which most (+80%) will
be neutral or net acid consuming rock from the hanging wall of the deposit. Approximately 10%
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(to a maximum of 20%) of the waste rock will contain some pyrite and be acid producing or
potentially acid producing. It is anticipated that this material will be placed within the tailings pond
or in the pit bottom at the end of mining, both cases providing a submerged anoxic environment.
Depending upon the configuration of the waste dumps an area of between 200 and 400 Ha will
be required for the non-pyritic waste material (see Figures 4.2 and 4.3 for the potential placement
of this material).
4.5

POWER SUPPLY

It is estimated that total site load will be in the order of 5,000 kW when all loads are connected.
Currently it is anticipated that mine site power requirements will be met by on site 720 rpm diesel
generators operating on heavy fuel oil (HFO). Four, 2 MW diesel generators will be installed
with 3 running at approximately 85% load and the remaining generator on standby. Waste heat
from the generator motors will be recovered to the greatest extent possible and used for
concentrator plant heating. The advantage of HFO over Number 1 Diesel is its price and higher
calorific value although these advantages are dependant upon the larger market supply and
demand and will have to be re-assessed prior to the construction phase.
Alternative power sources have been considered. Local hydro sources have been investigated
(Sigma Engineering, 1982) but lack of significant relief in the area and the high initial cost and
long payback makes this option unattractive. The possibility of wind power to supplement diesel
generation has been considered and could be added subsequent to construction if justified.
Power from the BC Hydro grid would be a preferred option if the grid is extended to the Dease
Lake area. The $13-15 million cost of constructing a power line from the mine site to Dease Lake
is greater than the $8-10 million in capital estimated for diesel generators but the cost of
electricity from Hydro is approximately 20-25% of the cost for diesel generation resulting in a
relatively short payback for the power-line and long term advantage to the project.
4.6

TRANSPORTATION AND PRODUCT SALES

The two concentrates (Cu+Au+Ag and Zn) will be transported by truck from the mine site to
Stewart, B.C. Current loading facilities located in Stewart are sufficient for the Kutcho
concentrates to be loaded onto ocean going transport for shipment to Asian smelters. The
existing approximately 124 km track from Dease Lake to the mine-site would require some realignment and significant upgrading to a 5 m wide gravel bed road. Traffic would be radio
controlled. Approximately 10 truck loads of concentrate would travel the road from mine site to
Stewart on a daily basis.
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SECTION 5.0 - LAND USE SETTING
5.1

LAND USE PLANNING

A Sustainable Resource Management Plan (SRMP) for the Dease-Liard Sub-region was
approved by the Provincial Government in 2004. In addition, an LRMP for the Cassiar-Iskut area
was approved in 2000. Although the Project Area is not within the Cassiar-Iskut LRMP area, the
Kutcho Property is in close proximity, and will therefore guide in the development of the property.
Implications of the SRMP on mining as stated in the SRMP Executive Summary
(http://srmwww.gov.bc.ca/ske/srmp/dease-liard/docs/DLSRMP_Executive_Summary.pdf) are:
• Currently, mineral resource development is specifically excluded in the area’s four
existing Protected Areas.
• Under the SRMP, mineral exploration and development, including roaded resource
development, is permitted in all zones subject to standard regulatory approval processes
and conditions.
• Existing mineral tenure rights are not diminished by the SRMP.
• New mineral tenures can be staked and recorded on all mineral lands outside of
protected areas according to the Mineral Tenure Act and Regulations.
The SRMP provides direction to resource users in specific areas of the landscape and will be
considered during the environmental assessment process and other permit applications for
mineral
and
energy
projects
(http://srmwww.gov.bc.ca/ske/srmp/deaseliard/docs/DLSRMP_Executive_Summary.pdf). For the Andrea Creek area, the land has been
designated by the SRMP to be managed with an emphasis on wildlife, cultural, tourism/recreation
values. More specifically, it is considered to be an important area for high value thin-horn sheep
habitat (http://srmwww.gov.bc.Ca/ske /srmp/dease-liard/docs/Dease_Lake_SRMP_approved_nov
2004.pdf).
Bull trout, mountain whitefish and rainbow trout are present in Kutcho Creek near the confluence
with Andrea Creek (http://srmapps.gov.bc.ca/apps/fidq/fissReportProcess.do).
The SRMP
provides management direction for the protection of bull trout, as it is a blue-listed species in B.C.
Directly east from the Kutcho Property is a high value grizzly bear area, as recognized by the
Cassiar-Iskut LRMP, and is designated as a grizzly research area. The implications and planning
with respect to this will be investigated further during the planning phase of mine development.
5.2

EXISTING LAND USE (PROJECT AND VICINITY)

Due to the distance from Dease Lake and the other communities, existing land use at the Kutcho
Creek Property is likely limited to hunting. Norecol (1986) documents jade and gold mining
activities in the area with limited hunting and fishing.
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Mining activities as described in the Dease-Liard SRMP are as follows:
• Placer gold has been mined primarily from the McDame, Thibert and Dease Creek areas.
• Placer jade boulders have been extracted from the Provencher and Letain Creek areas,
“and up the hill from the Kutcho airstrip”.
• The Kutcho Creek property was extensively explored in the 1980s for copper, zinc, silver
and gold. Falling metal prices and a lack of nearby infrastructure contributed to the
owners not developing the property.
• The Taurus (gold) and Cusac (gold, silver) mines operated during the 1980s but closed
as precious metal prices fell.
• The Cassiar asbestos mine, which closed in 1992, produced 2.7 million tonnes of high
quality asbestos fibre during its 46 years of operation. Significant ore resources remain
underground.
• A plan to produce chrysotile (asbestos) fibre and extract magnesium from the large
tailings pile at the site was halted after an electrical fire in 1999. A significant amount of
jade rock is being produced each summer from waste at the mine (e.g. 50 tonnes
in 1998).
The SRMP process identified the Andrea Creek basin to be high value habitat for thin-horn
sheep. Thin-horn sheep are considered to be a regionally significant species, but are not at risk
in B.C. However, because their winter range is limited to elevations with little or no snow cover,
they can be easily impacted by development. The presence of roads and the removal of
vegetation can also reduce numbers of sheep (Dease-Liard SRMP 2004).
Western Keltic Staff and previous owners have not observed the presence of sheep although
several trips have been made to the minesite. The presence/absence of sheep in the area will be
investigated further during the environmental baseline studies phase to determine use of the area
by sheep.
Bull trout are known to occur in Kutcho Creek near the confluence with Andrea Creek
(Norecol 1986). Dolly Varden have been caught in the project site area, however this sampling
took place prior to information becoming available with respect to similarities and differences
between bull trout and Dolly Varden. Fish in the mine site area may have been at the time
mistakenly identified as Dolly Varden rather than bull trout. Sampling to confirm the identification
of species present in the mine site area will be conducted during baseline studies.
5.3

PROJECTED END LAND USE

If Thin-horn sheep are present in the area, the mine site area will be managed to sustain
populations of Thin-horn sheep as required by the SRMP, by ensuring sufficient habitat is
preserved. During the planning stages, winter ranges will be mapped, and operational activities
will be planned to minimize disturbance on sensitive periods such as lambing/kidding and
overwintering.
If bull trout are discovered to be present at the site, management of the aquatic waterbodies will
be directed towards conserving this species, as outlined in the SRMP.
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Reclamation activities will be directed towards reseeding and re-contouring the affected areas to
re-incorporate these specific sites back into the natural landscape as identified prior to mine
development, in concert with the surrounding area at that time. Drainage areas will be
re-established and management of any potential effluent and water treatment will be on-going.
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SECTION 6.0 - BASELINE CONDITIONS
6.1

WATERSHED DESCRIPTION

The Cassiar Mountains in the Kutcho Project Area are glacier eroded with broad U-shaped
valleys. The highest peaks in the immediate mine site area are 2,050 m in elevation, dropping to
an elevation of approximately 1,300 m at Kutcho Creek.
Kutcho Creek is the largest tributary to the upper Turnagain River (see Figure 2.1). Turnagain
River is an Arctic drainage flowing north and east through the Cassiar Mountains, into Kechika
River and then into the Liard River system (a headwater river system of the Mackenzie River).
Kutcho Creek is approximately 12 m wide at the confluence with Andrea Creek and has a
gradient of 0.9%.
Andrea Creek is 6.8 km long between the outflow at Kutcho Creek and the confluence with
Sumac Creek (Norecol 1986). Most of its length is entrenched by low gully walls. The channel is
frequently confined with large gravel and cobble substrate. Fish habitat is considered to be
moderate to low.
6.2

FISH AND FISH HABITAT

Norecol Environmental Consultants Ltd. reviewed all fisheries information in 1986 for the Kutcho
Watershed and downstream, and conducted additional studies between Southern Rainbow Lake
and Andrea Creek. This section was divided into five reaches and a description of the physical
and biological characteristics was provided. All five reaches are frequented by rainbow trout,
mountain whitefish, and Dolly Varden (or bull trout). Fish habitat in this section of Kutcho Creek
is considered to be variable throughout.
Andrea Creek is considered to have low to moderate holding/overwintering, rearing and spawning
habitat throughout. Mountain whitefish are present up to the falls barrier near Sumac Creek.
Rainbow trout and Dolly Varden (or bull trout) are present throughout.
Fish sampling and fish habitat data collection were carried out by Norecol (1986) and LGL (1980)
at Sumac and Dam Site Creeks. Spawning and rearing habitat were considered to be of low
value in both creeks, and no overwintering habitat exists. Dolly Varden (or bull trout) are present
in both creeks in very low numbers.
At the time of sampling in the 1980’s, the similarities between Dolly Varden and bull trout were
not well known, and many bulltrout throughout B.C. were mistakenly identified as Dolly Varden.
Fish sampling needs to be carried out again to verify whether of not these fish are Dolly Varden
or bull trout. The fisheries sampling plan will be developed through consultation with the Ministry
of Environment, and Fisheries and Oceans Canada.

15 of 25

VA102-210/2-1
Rev 1
July 26, 2005

Knight Piésold
C O N S U L T I N G

6.3

SURFACE WATER FLOW AND WATER QUALITY

Climatic conditions and regional hydrology are well described in the 1986 Stage II Report
(Norecol). The area receives relatively low precipitation (550-650 mm mean annual in the Kutcho
Creek vicinity, half of which is snow) with long, cold winters and short, cool summers.
Norecol installed five staff gauges in 1984 in the vicinity of the Kutcho Property:
• Kutcho Creek near the airstrip,
• Andrea Creek near the mouth,
• Andrea Creek above Sumac Creek,
• Sumac Creek, and
• Dam Site Creek.
Water levels were recorded at all of these sites at least three times each season. Daily discharge
was measured and average runoff and mean monthly flows were calculated for the periods June
to September in 1984 and 1985. This information was used to provide site-specific information for
environmental and engineering purposes, such as estimation of peak flows and water balances.
Design flows for all five sites were based on peak flows estimates for a 200 year return period
peak instantaneous flow. These design flows were used by Klohn Leonoff to produce a water
management plan (1985).
The URS Water Quality Sampling Study (2003) for WKM included a review of water quality data
collected from a number of sites in the study area intermittently between 1976 and 1985, and
from 1998 to 2001 by government agencies and exploration companies. In addition, water quality
data collected by URS in 2003 is presented in this report.
Sampling was carried out at nine stations and included the following areas:
• Adit (or Shaft);
• Artesian Drillhole;
• Rusty Creek Draining Kutcho Zone;
• Downstream, Adit and Rusty Creeks;
• Andrea Creek.
Results from previous studies were compared to the 2003 surface water quality results in the
URS report.
The 2003 results for water discharging from the adit were compared to samples taken on nine
previous occasions between July 1985 and September 2000 and fall within the range of historical
measurements. Nitrate, nitrite, ammonia and sulphate levels were below Water Quality Criteria
(WQC) Freshwater Aquatic Wildlife (FAW) guidelines, established by the Ministry of Water, Land
and Air Protection, Province of B.C. 2001. Total copper, zinc, and cobalt concentration exceeded
WQC FAW guidelines. Dissolved zinc concentrations were similar to total zinc concentrations,
indicating most of the zinc is in its dissolved form. Dissolved copper is below method detection
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limits indicating copper is present as particulates. Laboratory analysis of pH was measured to
be 7.5.
All water quality samples taken in 2003 at the Artesian Drill Hole Site were below WQC FAW
guidelines, with the exception of cobalt. At 0.9 ppb, the result was equal to the guideline value.
These results are consistent with previous results of water quality sampling at the same site on
two occasions in July and August 1999. Measured pH at the laboratory was 7.9.
A sample site was established in 2003 at a creek draining Imperial Ridge and the exposed
Kutcho lens. Nitrate, nitrite, ammonia and sulphate levels were below WQC FAW Guidelines.
Total copper and zinc concentrations exceeded WQC FAW Guidelines. The pH was measured in
the laboratory at 6.9. There is no historical data at this location to compare to for this sample site,
however, the data collected here can be compared to a site previously sampled on a tributary to
Sumac Creek due to it’s relative distance from the Lens and Imperial Ridge. Copper and zinc
concentrations exceeded WQC FAW guidelines during the 1984 sampling program at this
location.
Water quality samples collected in 2003 at three sites downstream of Adit and Rusty Creeks
approximately 1 km from the adit site showed nitrate, nitrite, ammonia and sulphate levels were
below WQC FAW guidelines. The pH ranged from 7.0 to 7.2. Total copper and zinc
concentrations exceeded the guidelines in Rusty Creek, and were below the guidelines in Adit
Creek. Further downstream, at a third site below the confluence of Rusty and Adit creeks, the
total copper and zinc concentrations were below WQC FAW guidelines. Previous sampling in the
vicinity of these sites occurred in 1999 and 2000. By comparison, these results indicate the
copper and zinc concentrations to be at historical levels.
Andrea Creek water quality sample parameters for both sites were below WQC FAW guidelines.
Water quality samples have been collected from various sites in the upper reaches of Andrea
Creek since 1978 and again in 1999 and 2000. The pH has ranged from 7.6 to 8.0. All samples
were below the WQC FAW guidelines with the exception of one sample collected downstream on
Andrea Creek, above Sumac Creek. In July 2000, a total copper concentration of 20 ppb
exceeded the WQC FAW guidelines.
Groundwater sampling data collected in 1982, 1983 and 1985 at the hanging wall (flowing holes),
footwall, adit drainage and tailings impoundment were analysed by Golder Associates (1986).
Generally, groundwater when compared to surface water, was harder, with high conductivity,
sulfate and total solids, and for some sites, higher values for metals.
More data is required for both surface and groundwater flow and water quality to complete the
baseline monitoring work to aid in the mine plan, and for the development of the environmental
impact assessment. This baseline monitoring work will be developed in consultation with the
Ministry of Environment and other appropriate agencies.
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6.4

ACID ROCK DRAINAGE

B.C. Research conducted acid generation and neutralization potential studies on behalf of
Norecol in 1983 and 1985. Rescan Environmental Services Ltd. conducted a more in depth study
of Acid Rock Drainage at the Kutcho Property from 1989 to 1991. Results of these studies
indicated that footwall samples were acid generating, hanging wall samples consumed acid, and
ore had the potential to be either acid generating or acid consuming.
Further work is required to identify the distribution of potentially acid generating rock. More static
and kinetic testing is needed. Further studies will be developed in consultation with the Ministry
of Energy, Mines and Petroleum Resources.
6.5

VEGETATION

The Kutcho Creek Project Site is within the Spruce - Willow - Birch and Alpine Tundra
biogeoclimatic zones in the Northern Boreal Mountains Ecoprovince of B.C. Spruce, willow and
birch are found at the lower elevations. The alpine tundra zone, with treeless meadows, barren
slopes, windswept ridges, and snowfields are located above the 1600 m elevation. More details
with respect to zonation, vegetation communities, etc. is available in the Stage II Norecol
Report (1986).
Since the 1980’s the Province of B.C. has developed the Biogeoclimatic Ecosystem Classification
System. A more intense study of the vegetation, soils, and site characteristics is required at the
Project Site to determine what type of ecosystems are present in and adjacent to the Property, to
comply with today’s information requirements. The extent of this work will be developed in
consultation with the appropriate agencies.
6.6

SOILS/SEDIMENTS

A study of soils and surficial materials (Norecol 1986) resulted in the identification of four main
landscapes within the project area.
1. Deep, coarse, textured fluvial materials within the lowest elevations adjacent to Kutcho
and Andrea Creeks (< 1% of study area),
2. Fluvioglacial materials, including kame, esker and outwash deposits within a broad band
along Kutcho and Andrea Creeks (~ 5% of study area),
3. Morainal materials present within the slopes above Andrea and Kutcho Creeks (~ 75% of
study area), and
4. Colluvium with some soliflucted morainal materials and rock outcrops in the highest
elevation areas (~20% of the study area).
The amount of detailed information available from these studies will be reviewed, and if required,
additional studies will take place to characterize the soils and sediments in the project area.
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6.7

WILDLIFE

Wildlife surveys beginning in 1962 have documented the presence of species and habitat in the
project area. Cariboo, moose, mountain goat, stone’s sheep, wolves, beaver, and to a lesser
extent mule deer, coyotes, wolverine, marten, ermine, and bear are present in the area. A
number of other species, presumed to be less abundant, but present in the area are also
documented in the Stage II Norecol (1986) report. An important species to note, however, is the
presence and high value thin-horn sheep habitat designated by the Dease-Liard Sustainable
Resource Management Plan (2004). Grizzly bear habitat is considered to be of high value in the
area directly east from the property, as identified in the Cassiar-Iskut LRMP.
Further wildlife studies will be required at the minesite and along the transportation corridor.
These studies will be developed in consultation with the Ministry of Environment.
6.8

TOURISM/RECREATION/GUIDING

The extent to which the area is used for tourism, recreation, and/or guiding, requires
investigation. As the project moves forward, studies will determine the present and future status
of these economic opportunities.
6.9

SOCIAL AND COMMUNITY ISSUES

The closest community to the Kutcho Creek Project Site is Dease Lake with a population of 650
(Dease-Liard SRMP 2004). Other communities that may be affected by the development of a
mine are Smithers, Telkwa, Terrace, and Stewart. Social conditions will be documented through
the socio-economic impact study phase. This information will be the baseline information to
assess potential impacts related to the development of the mine.
The Province of B.C. is currently conducting a study with respect to economic dependencies and
the potential for economic development in the region. This information will be available to
industry once it is completed.
6.10

ARCHAEOLOGICAL STUDIES

Archaeological studies are needed for the Project Area. These will be conducted as the project
moves forward.
6.11

TRADITIONAL USE STUDIES

WKM recognizes that Traditional Use Studies of the area are very important to the Environmental
Assessment Process, and the development of an Environmental Social Impact Assessment.
These studies will be conducted as the project moves forward.
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SECTION 7.0 - POTENTIAL IMPACTS
7.1

WATERSHED DRAINAGE PATTERNS

Drainage patterns in the headwaters of Andrea Creek, including Sumac Creek, were initially
expected to be impacted by the project. Based on the mine plan developed in 1986 by Holt
Engineering, the maximum footprint of the tailings impoundment would be 1.6 km2 over the upper
Andrea Creek watershed. Tributaries on the north and east side of the basin would be diverted
around the north side of the tailings pond by a diversion ditch and returned to Andrea Creek
through a tributary stream channel (Norecol 1986). Sumac Creek would be impounded to form
the freshwater supply for camp and for mine makeup water. This mine plan is one option
(Figure 4.1 – Option A), to be considered during development of the feasibility study.
Another conceptual mine plan is the placement of the tailings facility along the south side of the
Andrea Creek drainage, west of Dam Site Creek (Figure 4.2 – Option B). This location for the
facility would result in a lower impact to the natural drainage patterns and would not impact
Andrea Creek’s headwaters. Sumac Creek would be impounded to provide freshwater for the
operation, and if downstream aquatic values are found to be present, mitigation measures and/or
compensation plans will be developed to assure these values are conserved.
Placement of the tailings dam within the mine site area will depend on the total amount of tailings
expected to result from mining. Future studies will determine the location most suitable to
accommodate the tailings.
7.2

FISH AND FISH HABITAT

Fisheries values in upper Andrea and Sumac Creeks are presently considered to be relatively
low. These areas may be lost due to construction of the tailings pond, sediment pond and
freshwater reservoir, if the tailings facility is to be located at the headwaters of Andrea Creek. As
mentioned previously, the tailings facility will likely be located elsewhere. Construction impacts at
Sumac Creek to fish and fish habitat may occur temporarily, however, post construction, it is
anticipated there will be no impacts. Mitigation measures and any compensation that may be due
as a result of fisheries impacts related to the project will be discussed and developed in
consultation with Ministry of Environment and Fisheries and Oceans Canada.
7.3

WATER FLOW AND WATER QUALITY

Water flow impacts will be determined after baseline studies and the development of the
feasibility study. Water quality impacts related to mine development will be also be assessed.
Baseline studies will provide the information required to assess potential impacts as they relate to
the final mine plan.
7.4

ACID ROCK DRAINAGE

Based on information provided by the testing completed in 1983, 1985, and 1989 to 1991, and
further testing and acid-based-accounting to be completed, plans will be developed to manage
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acid generating waste from the footwall, hanging wall, and ore body. Acid generating rock will be
covered to prevent oxidation. Where this is not possible, acid generating rock will be treated to
neutralize the waste rock prior to any liquid discharge to the environment.
Potential impacts related to new information to be acquired on acid generating rock will be
identified. Plans will be developed to deal with all acid generating rock as the project proceeds.
7.5

VEGETATION

Some vegetation will need to be removed to allow for construction.
operating impacts will be identified.
7.6

Potential construction and

WILDLIFE

Impacts to wildlife at the Project Site are expected to be minimal as the footprint of the mine on
the land base will be relatively small. The use of the transportation route may affect wildlife.
Studies will be conducted to determine the impacts and further recommendations to mitigate
impacts will be made.
7.7

SOCIO-ECONOMIC BENEFITS

Nearby communities, such as Dease Lake, will benefit from the development of the mine directly
and indirectly. Employment opportunities will be offered locally first, and services/materials will
be purchased locally whenever possible. Direct employment could be in the order of 150-220
hourly employees and 45-75 salaried employees.
7.8

CONSULTATION

Consultation will take place with First Nations, provincial, federal, regional and municipal
agencies, and local stakeholders. Informal discussions have taken place with the Kaska Dena
Nation and the Tahltan Nation. Limited discussion has taken place with the Environmental
Assessment Office.
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SECTION 8.0 - ANTICIPATED PERMITS REQUIRED
8.1

PROVINCIAL PERMITS

Provincial permits that may be required for the project are:
• Environmental Assessment Certificate through the Environmental Assessment Act;
• Mines Act Permit Approving the Mine Plan and Reclamation Program (B.C. Ministry of
Energy, Mines and Petroleum Resources);
• Section 9 of the Water Act Approvals for new ditches (Ministry of Environment);
• Water License for new sediment control ponds (Ministry of Environment);
• Water License for surface water withdrawal (Ministry of Environment);
• Licenses to Cut and Special Use Permit, Ministry of Forests, Forest Act, and Forest and
Range Act;
• Environmental Management Act construction and operations Effluent Permit and
construction and operations Air Permit (Ministry of Environment);
• Land Act Authorizations (Ministry of Agriculture and Land);
• Health Act, and
• Transportation Act.
8.2

FEDERAL AUTHORIZATIONS AND APPROVALS

Potential Canadian Environmental Assessment Act triggers include:
• Fisheries Act
• Explosives Act, and
• Navigable Waters Protection Act.
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SECTION 9.0 - FIRST NATIONS AND PUBLIC CONSULTATION
The Kutcho Property lies within an overlap area between the Kaska Dena and Tahltan First
Nations Traditional Territories. Informal meetings have taken place where the company has
introduced themselves to both Nations and provided verbal information regarding the status of the
project. Consultation and accommodation with both Nations will take place from the early stages
of the project.
Nearby communities will be consulted well in advance of detailed project planning to ensure their
concerns are addressed early on and to identify human resources, and contractors available in
these communities.
Consultation with government agencies at all levels will take place during all phases to ensure
regulatory obligations are met.
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TABLE 3.1
WESTERN KELTIC MINES INC.
KUTCHO CREEK
PROJECT DESCRIPTION REPORT
KUTCHO DEPOSIT RESOURCE ESTIMATE
Print: 21-Jul-2005 11:44 AM
Rev: 20-July-2005
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Note:

Cut-off
(% Cu)

Tonnes
(000’s)

Cu
(%)

Zn
(%)

Ag
(g/t)

Au
(g/t)

CuEq*
(%)

0.5

13,061

1.94

2.59

33.7

0.41

3.10

0.7

12,565

2.00

2.65

34.6

0.42

3.19

1.0

11,554

2.10

2.80

36.2

0.44

3.36

1.2

10,364

2.22

2.98

38.1

0.47

3.55

*Copper Equivalent
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TABLE 3.2
WESTERN KELTIC MINES INC.
KUTCHO CREEK
PROJECT DESCRIPTION REPORT
ESSO WEST DEPOSIT RESOURCE ESTIMATE
Print: 21-Jul-2005 11:44 AM
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Cut-off
(% Cu)

Tonnes
(000’s)

Cu
(%)

Zn
(%)

Ag
(g/t)

Au
(g/t)

CuEq*
(%)

1.5

2,120

3.26

5.86

75.7

0.71

5.82

Note:

*Copper Equivalent
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