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1.0

INTRODUCTION

Westroc Industries Limited has operated gypsum quarries on Windermere Creek, near
Invermere, B.C. since 1957. The reserves of the Elkhorn Quarry are nearing depletion and
Westroc has conducted extensive exploration to locate the additional adjacent reserves
known as the Elkhorn Quarry Extension.

The feasibility of proceeding with the Elkhorn Quarry Extension is largely a function of four
factors:

market opportunities
production economics

* environmental responsibility
reliable and stable work force

L]

Fortunately all of these factors have come together to create an opportunity for continued
prosperity in the Columbia Valley communities by developing Westroc’s Elkhorn Quarry
Extension. Environmental and social impacts are minimal.

As the mine is in close proximity to the Columbia Valley, all Westroc employees and their
families live nearby. They contribute economically and socially to the infrastructure of the
greater Rocky Mountain Trench communities.

A highly trained and competent work force of twenty-one residents of the Columbia Valley
are employed year-round at the Elkhorn Quarry with a payroll of approximately 1 million
dollars. Purchases of about 2 million dollars in local materials and services along with spin-
off employment of an estimated 100 jobs has made Westroc Industries Limited a long-
term, highly significant and stable contributor to the local valley economy.

In 1993 and 1994, Westroc’s Windermere operations had no lost time accidents. Westroc’s
employees have an excellent long-term safety record.

The Minister of Energy, Mines and Petroleum Resources supports a joint initiative with the
B.C. Trade Development Corporation to accelerate the development of industrial minerals
through the development of new markets. A recent report titled Economic Development in
the Columbia-Kootenay-Boundary Area (Fali, 1994), prepared by the ARA Consulting
Group Inc. and hosted by the Ministry of Small Business, Tourism and Culture stated that
industrial mineral developments are “...less prone to the cyclical swings and instability of base
metal operations, they offer a more stable long-term economic base for individual

communities. ”

The proposed method of mining would be similar to that employed in the existing quarry
and will utilize existing crushing/stockpiling and transport infrastructures. Any soil or
glacial till will be bulldozed into stockpiles for. reclamation. The gypsum will then be drilled
and blasted. The fragmented ore will be loaded into 30 ton 6 wheel drive Caterpillar D-
300D articulated haul trucks and carried to the primary crusher. From there the ore will be

7 M
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conveyed to a secondary crusher and stockpiled. Haulage trucks are loaded by front end
loader, weighed, and the transport of gypsum to the marketplace begins. Reclamation
takes place as depleted areas are deserted.

To maintain continuity of production, pre-stripping of the Elkhorn Quarry Extension must
commence in the spring of 1995, This document is designed to satisfy the application
reguirements of the Mine Development Assessment Act, Given Westroc’s long history of
good mining practices and progressive reclamation, this 25 hectare extension does not
appear to raise any significant issues to delay the permitting process.

=
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2,0 Existing ENVIRONMENTAL AND SociaL CoNDITIONS

2.1

22

Property History and Past Development

Westroc’s Windermere Mining Operations, located 10 km east of Lake Windermere,
have been in continuous operation since 1950 with a peak annual production in
1980 of 870,000 tons. Itis the longest continuously operating open pit mining
operation in British Columbia. This mine has provided a stable and well paid
workplace for local residents for as many years and is a long-term contributor to the
local service economy.

The Windermere gypsum deposits were first discovered by trapper/prospector s 22
s.22  of Invermere. While prospecting Windermere Creek, he noticed a large
sinkhole in the landscape and wondered what caused it. He rightly surmised that
the underground gypsum deposits had been dissolved by water and caused the
formation of a cavern into which the ground collapsed. After some digging, he
discovered the Windermere gypsum deposits.

$.22 staked
eight claims in 1947 under the name of the Blue Goose Group. in 1948, Columbia
Gypsum Products Inc. commenced development of the property and by 1950 the
mine was in production. It recorded production of 48,000 tons in 1953,

In 1955, the company was purchased by a Vancouver group and renamed the
Columbia Gypsum Co. Ltd. They operated the quarry for 2 years and then sold the
operation and claims to the present owners, Western Gypsum Products Ltd. of
Winnipeg, Manitoba. The parent company is BPB Industries plc of England. The
name of the Canadian company has since been changed to Westroc Industries
Limited with its head office at Mississauga, Ontario.

Windermere No. 1 Quarry was depleted in 1958, followed by No. 2 in 1963, The
Lower No. 3 Quarry still contains 400,000 tons suitable for the cement industry. No.
4 was depleted in 1982. The Elkhorn Quarry was opened in 1983 and with the
extension the Windermere/Elkhorn quarries will have an additional 17 year life
beyond 1995.

Most of the past production of gypsum has been for wallboard, about 9 million
tons, with about 3 million tons going to cement production. Total production to
date for the Windermere mine is 12,000,000 short tons.

Physiography and Geology

Thick sedimentary beds of gypsum were deposited as mineral rich waters
evaporated during the Devonian Age. Buried deep under a sequence of limestone
and mudstone, the gypsum layer was subsequently folded and uplifted as the chain
of Rocky Mountainswas built. Gypsum is found in abundance in the Stanford Range
of the Rocky Mountains and purity ranges up to 94% CaS04 « 2H20.

9 A
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The gypsum deposits within which the Windermere group is included are
distributed over a distance of 120 miles from the south boundary of Kootenay
National Park along the Rocky Mountain Trench to the U.S. border.

The Windermere Creek area has been subject to prolonged glaciation and is
dissected by many gullies which carry runoff to Windermere Creek. Windermere
Creek flows to Lake Windermere which is of the chain of lakes in the Columbia
Valley that form part of the Columbia River system.

The proposed extension to the Elkhorn Quarry lies slightly above and adjacent to
the eastern side of the present operations (see Figure 2). This proposed quarry is
located on the narth flank of Four Points Mountain near Invermere, B.C., at an
elevation of about 1,400 meters. It is about 525 meters from the valley bottom to
the top of the mountain. This low peak is a part of the front ranges. of the Stanford
Range of mountains and is focated immediately to the east of the Rocky Mountain
Trench.

Land Tenure

Westroc Industries Ltd. holds a Mineral Lease on the proposed Elkhorn Quarry
Extension lands. This 30 year mine lease No. 319259 was approved on August 18th,
1994. This Crown land lies within the Regional District of the East Kootenay.

See Appendix 4.1.

Surface Water

The proposed extension area lies above and to the southeast of the present mining
site (see Figure 2). A dry gully running aleng the western side of the extension abuts
the present mining operations. Any surface water runcff will be controlled and will
dissipate into the averburden along side the _excava‘tion site.

Gypsum is a substance which occurs naturally in the area. There are no processing
changes to the mineral which occur at the mine site, The small amounts of
powdered gypsum or chalk which might find its way into the watershed streams
have virtually no known effect on water quality or habitat. In the past, any runoff
has been fed intc a settling pond before the water is allowed to enter the watershed
or Windermere Creek,

Although there is little anticipated runaff from the extension, a contingency plan is
in place for the creation of an additional settling pend should it become necessary,
Any water that'is collected in the pit area and which must be disposed of will be
directed to settling ponds aiready in place at the Elkhorn Quarry.

There are no waste dumps beyond areas for gverburden at the Elkhorn Quarry nor
are any proposed for the extension.

Page 9 of 305 EML-2023-31638™
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2.7

2.8

29

Ground Water

Exploration drilling to date, has indicated that no ground water will be encountered
by quarrying operations. This reinforces the experience at the existing Elkhorn

©operaticns and at the quarries across the valley.

Soils and Surface Geology

The soils in the area are essentially glacial till with a poorly developed A and B
horizon, they are typical of a Montane Forest. Thickness of the till varies from 0 to 1
meter in depth. Generally, it is about .5 of a meter thick. Underlying the till is
weathered bedrock which consists of limestone or gypsum. Bedrock is exposed in
some areas of the extension,

Vegetation

The principle vegetation in the area is Lodgepole Pine. Douglas Fir, Willow, Spruce
and Aspen do occur along the valley floor, however this area will not be effected by
the extension. All of the extension area has been logged and there is no
merchantable timber on the property.

Land Capability

The Canada Land Inventory, as published by the Queen’s Printer for Canada,
1970, showing Soil Capability for Agriculture; Land Capability for Forestry; Land
Capability for Wildlife - Ungulates; and Land Capability for Wildlife — Waterfowl
were consulted, and are repraduced and shown as Figures 13 to 16 respectively
in Appendix 4.2.

Environmental impact Issues

The surface area for the proposed extension was intensively logged some years ago
and there is no merchantable timber on the lands. Serviceable roads already exist to
access the site,

The extension to the Elkhorn Quarry is unique in that much of the gypsum deposit
lies very near the surface and therefore extensive overburden stripping will not be
required. The overburden materials to be removed are made up of thin glacial till.
This overburden will eventually be reclaimed for wildlife habitat through a
progressive reclamation program.

The extension area is a more complex mining task than the present mine site. This
means that some of the limestone waste material within the deposit will also be
removed as mining proceeds.

The extension is situated southeast and from 0 to 300 meters above the existing
quarry. This means that much of the overburden and waste materials will be placed

on top of, or adjacent to the existing waste area. This should streamline reclamation
work.

134
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The extension area has no potential as arable agricultural land. Once mining has
taken place, it is unlikely that a commercial stand of timber will occur. However,
reclaimed mine sites have excellent potential as wildlife range for ungulates and
other animals typical of the area, Reclaimed sites at depleted quarries in the
Windermere area have proven to be excellent habitat for sheep, deer, elk, moase
and their predators.

As the gypsum deposits lie close to the surface and in concentrated areas, the
overall impact on the Windermere watershed is not great. In the long run, what wilt
be left are some cliffs and high quality wildlife range land.

Socio-Economic Issues

The extension of the Elkhorn Quarry is critical to the well-being of many families in
the Columbia Valley communities. [t is an important source 6f prosperity for the
entire area.

The extension will guarantee steady employment for Westroc employees for at least
another 17 years, This opportunity comes at a time when many area workers in
industries like Forestry are facing difficult transitions.

As employees and families of the-Windermere operation are long time integral
members of the greater Columbia Valley, it is very important to the stability of these
communities that job continuity and security be provided by the Elkhorn Quarry
Extension.

Many suppliers of materials and services in East Kootenay also depend on the
Westroc mine to provide income security for the next two decades.

Invitation to the Public

An invitation will be extended to the general public at the end of May, 1995 to
attend the Westroc Open House and Orientation to the Elkhorn Quarry Extension.

information regarding the mining process, the economic impacts of the Elkhorn
Quarry Extension, and the contribution to the general social stability of the
Columbia Valley communities will be available, Those who may wish to visit the
Extension are invited to accompany our personnel-on a site tour that can be
arranged through our administration office.

Copies of the Elkharn Quarry Extension Application for a Mine Development
Certificate will be placed in the local library and at the Government Agent's office in
Invermere. The Application is available for public viewing.

™
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2.12 Historic and Archeological Sites

The following independent archeological impact assessment was prepared by
Wayne T. Choquette, Resource Protection Advisor, Department of Land and
Resources, Ktunaxa/Kinbasket Tribal Council.

Ficure 3. LocatioN oF ARCHEOLOGICAL STUDY AREA

Background

Westroc industries Ltd. proposes to expand their Elkhorn Quarry to an unnamed
tributary of Windermere Creek (Figures 3 and 4). The 22 hectare expansion will
involve removal of part of the east wall of the small valley. Prior to logging which
took place about 1970, the northwest facing slope supported Douglas fir and
spruce closed canopy forest.

The Windermere Valley is within the traditional territory of the Ktunaxa, a culturally
and linguistically unique people who have inhabited the region that now bears their
anglicized name since early post-glacial time. At the time of European contact, they
comprised four geographically and linguistically distinct subdivisions centered on
the Kootenay River, extending north and eastward onto the Great Plains and
southward into what is now the United States. A band of the Upper Ktunaxa

15 8\
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wintered at the Columbia’s
headwaters and traveled
seasonally both westward and
eastward through the adjacent
mountains. One of the latter
routes ascended Windermere
Creek. The major ethnographic
works on the Ktunaxa are
Schaeffer (1940) and Turney-
High (1941). Smith (1984) has
compiled a recent synthesis.

Although the archeological
record of the Columbia
headwaters locality is not well
known, there is evidence back
to early post-glacial time

as well as many millennia of
travel between the Rocky
Mountain Trench and the Bow

I/
i
existing__ ____*» — ,.‘I
pLE 5
\-.____,./'..
inspected
terroce
propesad

eExpansi1on

Ficure 4, ProximiTy oF EXTENSsION

and Kananaskis drainages east of the Continental Divide. More detailed discussion of
the archeology of the area are provided in Choquette 1991 and 1993.

PR e

Ficure 5.  EAsT over THE PRoPoseD QUARRY EXPANSION,

THE INspecTED TERRACE IS AT BotTom CENTRE.

17 M
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Westrac’s Elkhorn Quarry is distinguished by having the longest continuous span of
operation of any open pit mine in B.C. (Westroc n.d.). The deposit was originally
discovered bys-22 The Blue Goose Group of claims were first staked in 1947
and the mine began operations in 1950. Westroc (then known as Western Gypsum
Products Ltd.) purchased the operation in 1957,

‘Study Methedology

Field investigation took place on December 20, 1995. The property was viewed via
vehicle reconnaissance and was evaluated as having low archaeclogical potentia!
because of its steep slope and northerly exposure. Disturbance by clearcut logging
was extensive (Figure 5).

One location was examined more closely. It consisted of a small, nearly level terrace
at the base of the slope (Figures 4 and 5). A section of the terrace sediment was
exposed in a road cut, revealing a weakly developed forest soil in coliuvium. No
cultural deposits were found.

Conclusion and Recommendation

In view of the property’s low archaeological potential, the disturbance by fogging,
and the negative results of the field inspection, it is concluded that the proposed
quarry extension poses no threat to heritage resources.

References

See Appendix 4.3.

19 &
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3.0 THe ELkHORN QUARRY EXTENSION

—

Ficure 6. THe ELkHorN QuARRY EXTENSION

21 M
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3.2

Exploration

In 1980, Westroc industries diamond drilled some 60 one inch core holes in the
extension area. About half of the 9,000 feet of hale was drilled vertically and the
other half at a right angle to the face. This exploration drilling delineated the extent
of the extension reserves and determined the quality of the gypsum. This
reconnaissance drilling in the Elkhorn Quarry Extension revealed a highly marketable
grade (over 85%) of nearly 5 million tons of gypsum.

Mine Develapment

The initial development of the Elkhorn Quarry Extension will take place at the top of
the mine. Wherever practical, the soil and glacial till will be removed by a bulldozer
and stockpiled for future reclamation work.

A conventional open pit method will be utilized in the mining of this steep hillside
deposit. The gypsum, once exposed, wifl be drilled and blasted. Benches will be
established at 45 foot intervals and drilled using 4" heles at 60 degrees. The final
highwall slope will be about 70 degrees. Blasting will utilize ANFQ initiated with a
Pentex #8 charge,

Itis expected that some limestone material will be encountered as mining
progresses, This material will either be left in place or remaved to overburden areas.

The broken rock wilt be loaded onto 30 ton trucks by a front end loader and
transported to the primary crusher already set up in the Elkhorn Quarry (see
Figures 7a and 7b).

The primary crusher, a 42" x 48" jaw crusher wilf reduce all of the rock to less than
6". From there it will be transported on the present conveyor system to the
secondary crusher, At the secondary crusher the ore is further reduced to -5 inch
and screened praviding our two products: “Run of Mine” (-5" to dust) and
“Screened Rock” (-2" to 3/4"). The products are then stockpiled with stacking
conveyors. From these stockpiles the rock is loaded into trucks with a front end
loader for shipment,

23 4
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3.4

The roadway between the Elkhorn Quarry Extension and the primary crusher will be
radio controlled. All vehicles traveling the roadway will be equipped with 2-way
V.H.F. radios operating on a dedicated radio frequency of 164.700 MHz. The
roadway will be single lane with passing points and runaway ramps provided (see
Figure 8 and also Appendix 4.4 for the Elkhorn Extension access road).

v AVERAGE GROUND SLOPE

AVERAGE
HEIGHT = 7'

20' WIDTH

Ficure 8, HAuL ROAD CROSS-SECTION FOR HAUL TRucks - Car D300D

Stockpiles

Because of the accessibility of the open bench mining method used at the Elkkhorn
Quarry, it has not been necessary to stockpile huge amounts of rock, Qutbound
highway trucks and off road trucks are loaded at the Elkhorn Quarry site from the
production stockpiles totaling about 25,000 tons of processed gypsum. These
stockpiles are constantly being replenished.

In preparaticn for spring break-up when trucking activities may be shut down for a
period of up to a month, stockpiles of processed material may be increased to about
45,000 tons. Mining operations continue throughout this period. Up to a 20,000
ton reserve is alse stockpiled adjacent to the rait loading facility near the railroad
tracks about twelve miles west of the mine so that there is no interruption of supply
to the customers receiving rail shipments.

In tota!, a maximum of about 65,000 tons of processed rock may be kept in stock
piles at any one time.

Product Haulage System and Shipping Facilities

Product from the Elkhorn Quarry Extension will be handled by the existing crushing/
haulage/loading infrastructures. Rock shipments to customers will be by truck or rail
depending on respective freight rates and customer demand. Outbound highway
trucks are loaded and weighed at the mine site on a truck scale. These trucks exit
directly onto a private company road which follows along Windermere Creek for
about 10 kilometers then swings north and west to its intersection with Highway
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93/95 near the Crossroads east of Invermere (see Figure 1). From there highway
trucks proceed te Exshaw, Calgary and Rocky Mountain House in Alberta and to
Spokane, Washington,

Company operated off-highway trucks transport rock from the mine site to our rail
loading facility north of Athalmer along the Columbia River, This facility is located
on the Shuswap Indian Reserve one kilometer north and west of the crossroads.
These 80 ton capacity trucks are loaded by front end loaders at the mine site. They
travel along 20 kilometers of private road to access the railroad loading facilities.
The haulage trucks dump directly into an in-ground hopper ar onto a stackpile.
During spring break-up when off-highway trucking is shut down to protect.th'e
roadway, a stockpile of up to 20,000 tons of rock is used at the rail loading site. A
front end loader feeds the hopper-and conveyor loading system when trucks are not
available to dump directly into the hopper. The rock is transferred by a system of
conveyors into 100 ton raif cars.

Once processed, stockpiled and loaded, crushed gypsum is hauled to Westroc’s
wallboard plant in Calgary and Lafarge’s cement plant at Exshaw. For agricultural
use gypsum is hauled to Limece Products Ltd. at Rocky Mountain House, Alberta
and Greenacres Gypsum at Spokane, Washington. Railway shipments go to
Westroc's wallboard plant on Annacis Island near Vancauver, B.C. and to Inland
Cement at Edmanton, Qccasionally rail shipments are made to Spokane,
Washington, U.S.A.

Utilities and On-Site Facilities
There is.no need for water in any significant quantity.

At present the energy for crushing plants, canveyors, weigh scale and miscellaneous
electrical requirements is produced on-site by a diesel electric generator plant with a
500 kVA capacity. It is estimated that about 700,000 Kw/h are used at the
Windermere operations on an annual basis.

Cap and powder magazines are stationed nearby on mine property.

The existing service facilities for the repair of trucks and other equipment, mine
oifice, and change facilities for employees, will be retained at the current location.
This location is equidistant between the proposed extension and the community of
Invermere, The facilities are beside the haul road which ties the quarry to the rail
loading facilities on the Columbia River (see Figure 1).

Development Schedule

The gypsum reserves of the existing Elkhorn Quarry will be depleted in two to three
years at present levels of production. It is intended that development ore from the
Elkkorn Quarry Extension will join with the Elkhorn Quarry production in October of
1995 and over a period of 3 to § years it will become the primary source of ore.

If present development and production rates continue, the combined reserves
should give about a 17 year life to the Windermere and Elkhorn Quarries.

27 &
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3.8

Production Levels and Mine Life

Althaugh production was as high as oS ﬁkggf\
870,000 tons in 1980, this rapidly e ?‘ Y
fell in response to two factors. First, in by '
700,000
that same year a gypsum mine was %
opened on the west coast of Mexico. a0 5
Due to very favourable water ?
transportation rates, the loaded cost 500,006
in Vancouver, B.C. and Bellingham,
Washington was below the total cost 400,000
of rock and CP Rail rates from
Windermere. 300000
Secondly, a downturn in the housing 20000
market did not completely recover
until the early 1990%s. Over the next 100,600
few years sales dropped by 400,000 £ E E £ 82 2 2 E £
' A TTUR OV S I T A I I

tons. Present levels are approaching
500,000 tons annually and the market
should be able te sustain in excess of
400,000 tons in the foreseeable future,
Westroc's quarry equipment is sized for a theoretical production rate of 350 tons per
hour, however, the production rate is controlled by the output of the secondary
crusher, Daily production rates average about 25,000 tons. The quarry operates over
a 14 hour day, five day week with most of the employees working 10 hours per day
and four days a week,

Ficure 9,  Tons of GyPsuM SHIPPED
FROM WINDERMERE OPERATIONS

The proposed extension to the Elkhorn Quarry contains about 4,800,000 short tons
of goad quality mineable gypsum. At present rates of extraction, based on a contin-
ued and steady demand for gypsum, the life expectancy of the Extension atone is
about 14 years.

The lower part of the Windermere Quarry No. 3 still has some 400,000 tons of
extractable reserve of good quality gypsum.

Overburden

An estimated 1,400 thousand cubic yards of overburden will be moved during the
Elkhorn Quarry Extension mining operation. The majority of the overburden, about
850 thousand cubic yards, will be deposited along the northwest side of the mine.
About 400 thousand cubic yards will be moved to the southeast side and about 150
thousand cubic yards will be lacated on the southwest perimeter. See Figure 10.
Note that Section Lines 2 to 6 are illustrated in as crass-sections in Appendix 4.5,
Figures 18 to 2T.
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The overburden will be contoured and seeded as the opportunities to reclaim arise.
The gypsum and limestone overburden is not known to have any injurious effects
on flora or fauna and, in fact, the quickly deteriorating gypsum contributes to
building up the soil.

‘Reclamation

As gypsum breaks down quickly into soil wheh exposed to the elements it assists in
making many of the disturbed surface areas into good candidates for reclamation.

In older and permanently abandaened areas suitable for reclamation, the slopes have
been contoured and drainage ditches have been built to let surface water into the
adjacent naturally stabilized areas. This has been a successful strategy in eliminating
the erosien of newly stabilized areas from the above surface runoff, Hydro seeding
of these areas has been very successful. Black poplar, willows and fir trees are
establishing new forests in the reciaimed areas. The Windermere quarries now
contribute substantially to the winter range for Big Horn Sheep and Mule Deer.

Areas abandoned for maore than five years have been contoured and seeded to
prevent erosion,

Soil and glacial till are saved wherever practical, however, the limited quantity
avatlable suggests that these soils can only be applied to select areas which need
more extensive reclamation action,

Total surface area to be exposed at the extension site is about 25 ha. Some of this
area will finally remain as exposed cliffs. The outer slopes and overburden areas will
be reclaimed. They will eventually be contoured and stockpited soils will be placed
and seeded.

Most of the overburden from the extension wilf be placed on the northwest side of
the mine. This material will be contoured and seeded. The gypsum and limestone
overburden is not known to have any injurious effects on flora or fauna and the
quickly deteriorating gypsum contributes to building up the soil.

In nearby reclamation areas, steeper slopes have been contoured in short step-like
benches. This innovative terracing effect has been very successful for retaining soiis
and seed on steep areas and this method will be utilized where appropriate.
Reclamation will be progressive as areas are mined. The present schedule of
production suggests that within 2 to 3 years from the onset of production
reclamation will commence.

An ongoing program of reclamation is in place at the Windermere Mining
Operations,

31 A
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APPENDIX 4.1

Figure 11, MineraL Lease

Annual rental s _23¢270- 00

' ' 319259
Hap No. 82d/5w MINING LEASE No,

426.78 Province of
Area (hectares) k ; ; Golden
British Columbia - Mining Division
Ministry of Cranbrook
: . Land District
Energy, Mines and and ¢
Petroleum Resources Date of Leass Aug. 18/94
Mineral Tenurs Act
Saclion 37
Leasee Westroc Industries Limited
Box 2i7/
Addross Invermere, B.C, VOA 1KO
The lessor, in aceordance with and subject to tne provisions of the Mineral Tanure Act, hareby damises unto tha lassee, for a term of 30 yBars

from the dale first abbve written, all Crown minerals avallabla under the tarms of the Mineral Tenure Act within and under the leasehold togather with tha rights the
lessee hald as tha holder of the claim or claims herein descrbed.

Name of claim(s) Elkhorn Group

Title No(s). 312882

Lot No(s). 16966

The lessee shall save harmlass and keap tha lessar indamnified against all actiens, claims, and demands thal may be brought or made.againsi the lassor by
reason of anything dane by the lesses, his gervants, warkmen, or agents in the exercise of purported exercise of the rights, powers, and privileges haraby granted.

The lessee hereby cavenants and agrees at all imes 1 perlarm, observe, and comply with the provisions cf the Mineral Tenure Act, and the Mines Act and
amendments mada thereto frorn time to tirne, and the provisians of any regulations which may from time 1o tima ba made under autharily thereof, as to the same
apply '0 the sald leasehold, and all such amandments or regulations as are from ime to time madae shaii be deemed o be incorporated inte these presents and
shall tind the legses in the same mannsr and to the sarme extent as if the sama as made, or amended, were set outherein as cavenants an the pari of the lesses.

The lessae shall make applicatlon for an extension of the term of this lease prior to the expiry of the cutrent larm.

PROVISOS SUBJECT TO ALL PRIOR RIGHTS.

v

IN WJTNESS WHERECF, the lassor and lessee have hereunta set their hinds and sealg as of ihe day
_./ cq;u.@% OLELL

7 / / Witness Westroc Industries Limited  Lessee

L P
V) Witness #’k % z: Lossee
T o Witness Mintéter of Energy,‘Minss and Pé:rrp!eum Resources, Lessor
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APPENDIX 4.2 - Lanp CaraBiuiry Mars

Ficure 13 . Lanp CarasiLITY FOR AGRICULTURE

The map below shows the extension area as being rated 7 T/C, which means that "soils in this class
have no capability for arable culture or permanent pasture.”

' Soils in this class are capable only of producing perennial forage crops and improvement
practices are nol feasible.

m Soils in this class have no capability for arable culture or permanent pasture.
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APPENDIX 4.2 — Lanp Carasiuity Mars

Ficure 14 . Lanp CapasiLiTy For FoRresTRY

This map shows the area as being rated as Class 5 which means that “Lands have moderately severe
limitations to the growth of commercial forests,” with moisture deficiency and a soil depth limitation.

Lands having moderate limitations to the growth of commercial forests.
Lands having moderately severe limitations to the growth of commercial forests.

Lands having severe limitations to the growth of commercial forests.

M3y
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APPENDIX 4.2 - Lanp Capasiuity Mars

Ficure 15 . Lanp CarasiuTy For WiLpLIFE — UNGULATES
The map below shows the extension area as being rated Class 4 which means that the land
has moderate limitations to the production of ungulates.

CLASS 3 J Lands in this class have very slight limitations to the production of ungulates.

Lands in this special class are areas that are winter ranges on which animals from
| surrounding areas depend.

- Lands in this class have moderate limitations to the production of ungulates.
Capability on these lands is moderate. Limitations are similar to those in Class 3,
but the degree is greater.

M 38
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APPENDIX 4.2 - Lanp CaprasiLity Mars
Ficure 16 . LanD Capasiuty For WiLDLIFE — WATERFOWL

The map below shows the extension area as being rated Class 7, which means that the land has such
severe limitations that almost no waterfowl are produced.

ELKHORN

 QUARRY

EI‘.‘KHORN Lieiy
~<—— QUARRY " .
S EXT_ENSION_ :

COLUMBIA
\ ‘1‘1

| CLASS 7 ] Lands in this class have such severe limitations that almost no waterfowl are produced,

Ah 39
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ArpEnDIX 4.3 — REFERENCES FOR ARCHEOLOGICAL ASSESSMENT-

Choquette, Wayne T.

1991  Heritage and Native Interests. Section 5.3 in Keystone BioResearch Ltd.
Mica Wildlife Mitigation Strateqy Report. On file, BC Hydro, Vancouver,

1993 Archeological Resources Overview for the Nelson Forest Region, Report
prepared for CORE, on file, Ministry Library, Ministry Responsible for
Culture, Victoria.

Westroc Industries Limited.
n.d.  Westroc Gypsum. Pamphlet, Westroc Industries Limited, invermere,

£h 40
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ArPEnDIX 4.5
Ficure 19. Section Lines 2 AnD 3 (SKETCH)

ELEVATION IN FEET

ELEVATION IN FEET

CROSS SECTION 2

ELEVATION IN FEET

e

| superficial

(including Limestone)
Overburden

Cypsite

Workable Gypsum

Schematic Pit Profile with Bench number
(bench height 45", 45° maximum face angle)

ELEVATION IN FEET
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ArpEnDIX 4.5
Ficure 20. Secmion LINE 4 (SKETCH)

ELEVATION IN FEET

CROSS SECTION 4

4450

B0 - - - - e e e e e = o
@
B 1 e T T T T TS, . NI, ' S — T B L<"| 4400
(14 0‘.‘
BB < i i S S S B A N A B i 8 i e g e . . TP 4350
Y
I s s A e B S B e e S e S e e S S b e e i et = 4300

Superficial

L (including Limestone)
Overburden

B | Gypsite

Y Workable Gypsum

\@ Schematic Pit Profile with Bench number
(bench height 45", 45° maximum face angle)
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ArpPenpiX 4.5 _
Ficure 21. SecTioN LINES 5 AND 6 (SKETCH)

CROSS SECTION 5

w o | Superficial

Gypsite

Y Workable Gypsum

\@ Schematic Pit Profile with Bench number
(bench height 45", 45° maximum face angle)

CROSS SECTION 6

ELEVATION IN FEET

4300

o =TT

ELEVATION IN FEET

ELEVATION IN FEET
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Application for a Project Approval Certificate

Appendix A

Correspondence with Elkview Coal Corporation

McGitlivray Mining Ltd .
" Page 39 of 305 EML-2023-31638



ELKVIEW COAL CORPORATION

R.R. #1, Hwy. 3 TEL: (604) 425-8325
SPARWOOD, B.C. VOB 2G0 FAX: (604) 425-8763
File: 165-0501

March 13, 1995

Mr. G.S. Reeves
General Manager
McGillivray Corporation
89 Ridgemaont Drive
Fernie, BC VOB 1M2

Attention: Mr. Gerald Reeves, P. Eng.
RE: MCGILLIVRAY COAL PROPERTY

In our meeting of February 13, 1995 the principals of your company, my staff and 1 jointly
discussed a viable and valuable resource which we all felt should be developed as soon
as possible.

The coal reserves of the McGillivray and Loop Ridge area present an excellent opportunity
for a small mining operation to produce quality metallurgical coal and sell it to a large
scale producer.

As | explained in our meeting, the Ministry of Mines in B.C. has a mandate to optimize
resource extraction, with a minimum environmental impact. The McGillivray and Loop
Ridge coal reserve has a relatively low strip ratio and therefore fits the ministry mandate.

We believe that a small contract operation will contribute toward improving the local
gconomy and relieving some of the unemployment in the Elk Valley area. The McGillivray
operation will be capable of delivering raw coal to Elkview's processing plant directly
without interfering with cur present operation.

If your operation can deliver raw coal at a comparable or lower cost to ours, then we both

have an opportunity to gain financially . The low strip ratio and lower overhead costs of
the proposed McGillivray operation are a definite advantage.
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G.5. Reeves -2 March 13, 1995

Elkview Coal Corporation agrees in principle to purchase coal delivered by your company
from the McGillivray and Loop Ridge areas on a first refusal basis.

We are confident that Mr. Pask, Mr. Morris and yourself have the experience and
professional integrity to develop the McGillivray and Loop Ridge reserves.

We would appreciate receiving a 10,000 tonne bulk sample from the property as soon as
possible in 1995 in order for us to define the blending potential prior to proceeding with
the 200,000 tonnes you have tentatively planned for the first year of production.
You may use this letter to express Elkview Coal Corporation’s support for your company
and the McGillivray coal reserves. As corporate citizens we should work together to
utilize this resource to the mutual benefit of all parties involved.

Yours truly,

ELKVIEW COAL CORPORATION

Wolf P. Nickel
General Manager
WPN/sjk

walf\gsreeves.let
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Application for a Project Approval Certificate

Appendix B

Correspondence with Crestbrook Forest Industries

McGillivray Mining Ltd .
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GFI CRESTBROOK TOREST INDUSTRIES LTD.

P.0. BOX 4600 . CRANBROOK, BRITISH COLUMBIA, CANADA WIC 4J7
Land Section
TELEPHONE (604) 426-624% £.6. Box 400 TELEX 041-45114

Fernie BC VOB 1MO
April 18, 1595
Mc@illivray Mining
88 Ridgemont Dr.

Fernie BC V0B 1M2

Attention: Mr, G.S. Reeves P. Eng.

Subject: McGillivray Coal Property Proposal

Further to your presentation to Joe Tress and myself, we have had
an opportunity te review the proposal with CFI Management. CFI is
prepared to allow access to the land and coal reserve subject to the
following conditions:

1. There will be ne net loss of the CFI forest land base as the
growing capability of the land must be maintained and the reclama-
tion plan must address return of land to full forest production.

2. The mining activities must not adversely impact wildlife winter
range, the CP Rail line and the ANG Pipeline.

3. The project would be developed and approved by CFI under twe
Phases;
Phase 1 - 10,000 tonne bulk sample in 1%%5 confined to existing
test pit area exclusively, and
Fhase 2 - production mining from 1986 confined to the existing
test pit area and other non-preductive foareést areas as much as
pessikle,; only to the area north of the ANG pipeline.

4. McGillivray Mining to be responsible for all geovernment approvals,
liability, mining cperations, and reclamation including beonding
through M.E.M.P.R,

5. As the lands are currently owned by Elkview Coal and under Option
tc CFI, Elkview must agrse to the use.

6. Prior to any work, McGillivray Mining will address the concerns of
the public including the Cerbin Wildlife Committee to CFI’s
satisfaction.

7. CFI is to receive a royalty of §.10/tonnhe from FPhase 1 bulk

sample, to be based on hauled volumes of metallurgical grade ccal.
8. Royalties from Phase 2 will be negotiated after analysis of the

bulk sample and after Mc@illivray Mining finalizes a contract for
‘the production ceal.
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CRESTBROOK FOREST INDUSTRIES LTD.

MeGillivray Ceal Proposal {Cont’d) Page 2

9. RBecess to the land and coal resource under Phase 1 will be under a
Land Use Permit between CFI and McGillivray Mining.

io0. Access to the land and coal resource under Phase Z will be under a
formal non registered lease Agreement between CFI and McGillivray
Mining.

11. CFrI makes no representations or warranties that any further land

and coal rescurce will be available in addition to the above Phase
1 and Phase 2 project.

12. The rights to the coal resource defined under Phase 1 and Phase 2
will be exclusively for McGillivray Mining under the time schedule
defined in Clause 3. above. Should McGillivray Mining not be able
to meet the time schedule, CFI reserves the right to pursue any
and all alternatives,; as CFI deems appropriate. Should the time
schedule not be met, due to circumstances heyond the reascnable
control of McGillivray Mining, then the time schedule may be
extended upon agreement of CFI and McGillivray Mining.

13, The rights contemplated under this Agreement are net assignable or
transferrable by McGillivray Mining.

Prior teo any further work being undertaken on the project, we

require your acknowledgement and agreement to the above conditions. If
acceptable please sign the letter and return one original for our
records.

Yours truly,

/'%fh«{/—'

J.A. Thorner, P. Eng.
Land Superintendent

JAT:mjs

Agreed to and Accepted By MoGillivray Minhing

per: Date:
per: Date:
per: Date:
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Application for a Project Approval Certificate

Appendix C

Resumes of Corporate Principals

McGillivray Mining Ltd.
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FRED SOWCHUK TRUCKING LTD.
COMPANY PROFILE

Fred Sowchuk Trucking first began operation in 1945 with a contract
to haul mine props to the Coal Creek and Michel underground mines
then owned by The Crows Nest Pass Coal Company.

In 1949 the company purchased a fleet of trucks and began hauling
a variety of products in and around the Michel Mines.

Fred Sowchuk Trucking was incorporated in 1958.

During the following years the company began hauling logs.
Sowchuck Trucking was the largest independent ceontractor hauling
logs in the east XKootenays. Feollowing the sale of the logging
operations in 1975 the company focused its efforts on contract
mining in southeast B.C.

Freed Scowchuk Trucking L+td. has developed a strong team of long
term employees. They company and its employees have a strong
commitment towards safety and environmental awareness. The team,
which operates under the direction of Mr. Russel Pask, Manager, has
a vast background inciuding

Of f-Highway Hauling.
Environmental sites.
Mine reclamation.
Construction.
Contract Mining.

o0 000

A partial list of clients includes :

Line Creek Resources.

Elkview Coal Corporation.

Fording Coal 1ltd.

Comineco Sullivan Mine at Ximberly.
Westar Balmer Mine and Greenhills Mine,.
Byron Creek Cecllieries.

Alberta Transportation and Highways.

000000
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Application for a Project Approval Certificate

Appendix D

Licensed Land Users

McGillivray Mining Ltd ,
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Application for a Project Approval Certificate

Appendix F

Rock Slope Engineering

McGillivray Mining Ltd .
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PITEAU ASSOCJATES Qur file: 1502
GECTECHMICAL AND
HYORDGEOLONGICAL ToNSLLTANTS
November 25, 1995
215 B0 WEST ERPLANALE
MOATH vaNCOUVER, BT
CAMADA NTMIGT
TELEPHCME 5090 BE6-5551
Fae [G604) SASTCOAE

Mr. Gerald S. Reeves, P.Eng,
General Manager

McGillivray Mining Ltd.

P.0. Box 19516

Fernie, B.C.

VDB 1MO

Dear Gerry:

Be: Preliminary Geotechnical Assessment of Open Pit Slopes
for the McGillivray Mine

Piteau Associates Engineering Ltd. has conducted a preliminary geotechnical

assessment for the proposed cpen pit slopes for the McGillivray Mining Project
in the Crowsnest Pass in southeast British Columbia. The investigatioen has
included the following:

- 4 site visit on November 9, 1995
- discussion of site conditions with Messrs. G. Reeves and R. Morris

- review of geological and geotechnical information provided by McGillivray
Mining Ltd.

- preliminary structural analyses and stability analyses of gectechnical
information

- preparation of preliminary slope design criteria for the project.

It is our understanding that the project will involve contract mining of
approximately 800,000 tonnes of coal from one main seam over a four-year period,
and will result in development of an open pit approximately 600m long varying
from 30 to 120m depth. Figure 1 provides a preliminary layout of the cpen pit
as provided by McGillivray Mining Ltd.

ENGINEERING GEOLDGY

Information from geological mapping and percussion drilling has indicated that
the bedrock at the site consists primarily of interbedded sandstones,
siltstones, shale and coal of the Kootenay Formation which dips generally to the

- west or southwest. A high angle fault, the Ericson Fault, is projected to occur
approximately 50 to 100m east of the main coal seam. Rocks mapped to the east
of this fault are interpreted to consist of massive to fractured limestone.

PITEA ASSOCIATES ENGINEERING LTD
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Mr, Gerald 5. Reeves, P.Eng.
General Manager
McGillivray Mining Ltd. -2- November 25, 1985

Bedding orientations mapped at McGillivray are variable (Fig. 2). Dip direction
of bedding varies from southwest in the northern portion of the deposit, to west
in the southern portion of the deposit. Although the average bedding dip is
54°¢, bedding dips vary from 47 to 90° in various locations.

The main coal seam strikes southeast in the northerm part of the pit, with a
change in the trend to north-south in the middle and southern portions of the
deposit (Fig. 1). Interpreted average dip of the footwall of the seam ranges
from 50 to 54° in the north to 55 to 72° in the southern part of the deposit
(Fig. 1). The interpreted contours of the footwall of the main coal seam also
indicate a significant variation in the orientation (dip direction and dip), and
a distinctive "dog-leg" in the trend of the main seam. The cause of this dog-—
leg is unclear and may be related to a natural fold in the strata, or the
presence of a fault which may also be responsible for the thickening of the coal
seam in the middle portion of the pit. The true cause of the change in
orientation should be more closely evaluated in the early phases of mining to
optimize the slope designs for the footwall (east side) of the pit.

Available mapping of joints and fractures provided by McGillivray Mining has
indicated that there are three distinct sets of joints (fractures), as indicated
in Fig. 3. It is interesting to ncte that a number of shallow dipping joints,
which dip at about 40° to the ncrtheast and east, were mapped in the test pit.
The importance of these fractures on stability will be assessed in the following
sections,

Little is known concerning the quality and competency of the rock masses at
McGillivray. Examination of the slopes in the recent test pit indicate that
bedding joint spacing varies from 100 to 300mm in the footwall and hanging wall
rocks. The occurrence of possible continuous joints or faults which may trend
in an east~southeast direction across the pit subparallel to Joint Sets A and B
may result in zones of ravelling and increased potential for instability of
benches. Limiting of bench heights and provision of adequate catch berms, as
discussed with Mr. Reeves, is endorsed,

Groundwater conditions are expected to be favourable due tc the location of the
deposit on a sloping sidehill. However, the potential for groundwater recharge
from the limestone and Ericson Fault to the east of the pit may require specific
slope depressurization measures consisting of horizontal drainhales.

PITEAL ABSUCIATES ENGNESRING LTO.
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| Mr. Gerald S. Reeves, P.Eng.
General Manager
McGillivray Mining Ltd. -3- November 25, 1995

PRELIMINARY SLOPE DESIGN FOR FOOTWALL SLOPES

Stability of footwall slopes on the east side af the main coal seam will be
contrelled primarily by the orientation (dip) of the footwall and bedding
joints, the spacing of bedding joints, the shear strength of the bedding joints
and the presence of groundwater. Available informatiecn has indicated that the
dip of bedding joints is wariable and joints are relatively closely spaced,
Hence, the footwall slope must be designed to limit the size of potential slab,
buckling, bilinear and related planar sliding mechanisms of instability, and
control any debris from potential imstability on catch berms.

Based on the proposed mining method and schedule, it is considered appropriate
to design the footwall slopes using 20m high benches which are excavated in 10m
high 1ifts. Footwall bench faces should be developed subparallel to bedding teo
reduce the potential for development of slab sliding and related failures,
Based on the kinematic analyses of bedding and discontinuity populations, we
recommend & maximum 45° interramp slope and a minimum berm width of 8 to 10m on
the footwall side of the pit, as shown in Fig. 4. The minimum berm width may
require & shallower slope angle in the northern portion of the deposit due to
the interpreted shallower dip of the coal seam in this area. Maximum 453°
interramp slopes are recommended in other areas of the footwall, unless
additional information cellected during the early mining phases indicates that
higher benches and/or steeper slopes are feasible. Temporary haulrocads may be
developed on the footwall side of the pit, provided road width is adequate and a
rockfall catch ditch is established to control rockfalls and related stability
problems.

Regardless of the design for the footwall slopes, the upper 10 toc 15m of the

open pit may require additional grading and sloping to control weak or weathered
zones within the rock mass.

As little is known concerning the potential groundwater canditions in the
footwall strata, we recommend provision be made to install a number of
exploratory horizontal drainholes into the footwall slope during each year of
mining. If significant groundwater flows and/or pressures are encountered,
additional assessments should be conducted to determine the requirements for
systematic installation of drainholes for slope depressurizatien.

PITEa AS5OGIATES ENGINEER NG LTH.
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Mr. Gerald 5. Reeves, P.Eng.
General Manager
McGillivray Mining Ltd. =4= November 25, 1995

PRELIMIKARY DESIGHN OF HANGING WALL SLOPES

Stability of hanging wall slopes on the west side of the main coal seam will be
controlled primarily by the potential for wedges or toppling to occur involving
bedding andfor joints. In genmeral, the interpreted average 45 to 55° dip of
bedding in the northern part of the pit, and the oblique nature of pit wall with
respect to the bedding in the areas of thickened coal, indicates that toppling
may not be a problem, provided groundwater pressures are lew and final wall
slopes are excavated with carefully controlled blasting practices using trim
blasting, buffer blasting and/or preshearing techniques.

Analyses of available informetion concerning discontinuity populations indicate
that interramp slopes of 30° are feasible for preliminary design purposes. We
recommend use of 20m high benches which are excavated in 10m high lifts using
appropriate controlled blasting techmniques, as shown in Fig. 3. Minimum berm
widths of 10m are recomménded. Depending on the performance of slopes in the
first two years of mining, it may be possible to steepen slopes in the later
stages of mining if slope performance and groundwater conditions are favourable.

One or two exploratory drainholes are recommendad in each of Year 2 and Year 2
tc assess the possible depressurization requirements to control potential
teppling.

The upper 10 to 13m of the open pit may require additional grading and sloping
to a flatter angle if weak or fractured rock or unconsolidated soil deposits are
encountered.

CONCLUDING REMARKS

Slope designs at McGillivray will depend on the quality of the rock mass, the
orientation and physical characteristics of the discontinuity populations, and
the effects of groundwater pressures and the excavation (blasting) procedures.
Recommended preliminary slope designs are provided on the plan in Fig. 1 and on
typical sections for the footwall and hanging wall in Figs. 4 and 5,
respectively.

The proposed mine plan, which involves mining aver a four-year period with
development of a number of distinct pit development phases, will enable the rock

mass conditions and engineering geology to be evaluated and the slope design to
be optimized as mining proceeds, '

PTEAU ASHOCATES ENGINEERING LT
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Mr. Gerald S. Reeves, P.Eng.
General Manager
McGillivray Mining Ltd. -53- November 23, 1993

We strongly reccmmend that the rock mass characteristics and slope performance
be carefully evaluated during each mining stage to enable the cpen pit slopes to
be optimized as mining proceeds.

Yours very truly,

PITEAILLASSOCIATES ENGINEERING LTD.

7

Dennis C. Martin, P.Eng.

"

DCM/ef

Enc.

PITEALI ASSOCIATES ENGINEERING LTD
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McGillivray Mining Geotechnical Assessment of Proposed Waste Dump

1. INTRODUCTION

The project site for McGillivray Mining Ltd. is on land owned by Crestbrook Forest Industries
(CFI), located approximately 20 km east of Sparwood, British Columbia, and 3 km south of the
Coal Mountain coal mine access road (Figure 1). Mining is to begin in May, 1996, with annual
production of approximately 200,000 tonnes of coal. A waste dump is proposed for the waste

rock produced by mining operations (Figure 2).

This report presents the results of a geotechnical assessment carried out for the proposed dump.
The waste dump lies on the east flank of the Michel Creek valley, approximately 400 m from the

creek. The total estimated volume of material placed will be 2,600,000 m3.
The objectives of the geotechnical assessment are as follows:

e describe the site topoegraphy, drainage and foundation conditions;
» review the proposed dumping plan;
e analyse dump stability; and,

s provide recommendations for dumping.

Piteau Engineering Ltd. (4167-A) Page
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MeGillivray Mining Geotechnical Assessment of Proposed Waste Dump

2. SITE INVESTIGATION

2.1 GENERAL

Site conditions were established by a combination of air photo interpretation, site reconnaissance,
and examination of in situ soil conditions in a test pit program. Topographic maps and stereo air
photo pairs (1: 20,000 scale; 1995) were reviewed to obtain information on the site specific
geology of the terrain in the vicinity of the proposed mine dump in the Michel Creek valley. The
study area lies in the Front Ranges of the Rocky Mountains (Holland, 1964). The air photo

interpretation is presented in Figure 3 and a summary of the terrain legend is provided in Table 1.

Foundation conditions were determined from the excavation of five test pits. The test pits are
located along and down slope of the lower mine road as shown in Figure 2. Test pit logs are
provided in Appendix I. A cross section of the foundation soils through TP-1 to TP-5 is

presented in Figure 4.

2.2  TOPOGRAPHY AND DRAINAGE

Natural foundation slopes underlying the majority of the dump site are in the range of 8° to 9°,
steepening to 15° in the upper portion of the dump. The valley slopes adjacent to Michel Creek
are variable, but average approximately 20°. The proposed dump site is located within a forested

area. The present ground topography is illustrated in the proposed dump plans provided in

Figure 2.

The main drainage feature is Michel Creek which is located approximately 400 m from the toe of
the proposed dump. From a review of the aerial photographs and a cursory reconnaissance of the
area, no significant gullies or hazards are evident in the foundation area. Therefore, it is assumed
that drainage will tend to be as sheet flow, or within the shallow colluvial deposits or bedrock. It
is the intent of the operator to minimize surface water intrusion into the dump by constructing a
diversion ditch above the dump. Some minor seepage is anticipated, but discharge volumes are

anticipated to be low in relation to the capacity of the waste rock to convey the seepage.

Piteau Engineering Ltd, [4167-A) Page 2
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McGitlivray Mining Geotechnical Assesament of Propossd Waste Dump

2.3 GEOLOGY
2.3.1 BEDROCK GEOLOGY

The mine site and dump are located in the shales, siltstones and sandstones of the Morrissey
Formation which is the lowermost formation of the Kootenay Group. The bedrock ridge to the
east of the mine consists of Mississippian limestones and dolomites of the Mount Head and

Rundle Mountain Group dolemite and quartzitic sandstone (Price, 1962).

2.3.2 QUATERNARY DEPOSITS

Quaternary deposits of glacial and recent origin overlie bedrock in the study area. Glacial
sediments include morainal till, glaciofluvial gravel, and glaciolacustrine fine sand. Morainal
sediments-were deposited during the last phase of the Cordilleran Glaciation and rest directly on
the bedrock. Glaciolacustrine materials were deposited in meltwater as the ice retreated. Sand
and gravel deposits adjacent to Michel Creek and on the slopes of the study area are fluvial in
origin, or are colluvial deposits consisting of fine to coarse material derived from mass wasting
processes. The fluvial deposits are at a lower elevation than the glaciolacustrine and morainal

deposits and consist of reworked glacial deposits.

Surficial deposits of till form a thin veneer (less 1 m thick) in the vicinity of the mine site. These
deposits are slightly thicker and form a blanket over the sedimentary bedrock in the vicinity of
the proposed mine dump, as indicated from the test pit Jogs provided in Appendix I. The

foundation soils, as determined from test pitting, is described in Section 2.4.

2.3.3 ProroSED MINE SITE

The proposed mine dump is located downslope of the pit on a fairly flat bedrock cored bench
above Michel Creek. Bedrock in the bench consists of Morrissey Formation sandstone, siltstone
and shale. Till and glaciolacustrine sand deposits, 5 m or greater in thickness, overlie the

bedrock.

Fiteauv Engineering Ltd, (#167-A) Fage 3
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MeGillivray Mining Geotechnical Assessment of Proposed Waste Dump

24  FOUNDATION CONDITIONS

The foundation stratigraphy ecnerally consists of a sand layer underlain by a till deposit and
sandstone bedrock. In TP 35, no upper sand layer was present and a 1 m thick gravel deposit was
encountered within the till deposit. Also, at TP 5, the sandstone bedrock was overlain by a 0.75

m thick sand layer.

The upper sand deposit is fine to medium grained, firm to dénse and contains a trace of fines and
occasional gravels, pebbles and cobbles. Encountered within the sand deposit are veins of

carbonaceous material. The sand deposit varies in thickness from 0.5 to 3 m.

Underlying the sand is a sill and clay till deposit. The till deposit is low-medium plastic, very
stiff and contains a trace to little sand. Occasional pebbles and coal fragments are present in the
till. The deposit varied in thickness between 0.5 and 2 m. Sandstone bedrock was encountered
at 1.52 and 5.18 m below grade. No groundwater was encountered in any of the test pits

although sand/gravel seeps were observed occasionally within the till deposit.

No soft or highly compressible deposits were observed within the excavations. For the stability
analysis, the density and foction angle parameters for the foundation soils are assumed to be 20

kN/m3 and 30°, respectively.

Fiteau Engineering Ltd. (4167-A) Page 4

Page 76 of 305 EML-2023-31638



McGilliveay Mining Geotechnical Assesement of Proposed Waste Dump

3. PROPOSED DUMPING PLAN

31 DUMP DEVELOPMENT

Dump development will begin by constructing the planned new access road (Figure 2). The
dump will be constructed by end dumping of waste rock, advancing the dump to the west. The
dump face will form at an estimated repose angle of 37°. The dump will be constructed to an
elevation of 1380 m, which will result in a dump height, before reclamation of the slope, of
approximately 30 m (Figure 5). The dump face will be reclaimed to a 2:1 slope. A second lift is

planned to raise the dump height to 1390 m (Figure 5).

3.2  WASTE ROCK PROPERTIES

Most (over 90%) of the waste material will comprise sedimentary rock with the remainder being
till and colluvial overburden. The majority of the soil overburden, which is estimated to be 1 to 4
m thick, will be scraped into windrows around the perimeter of the pit and subsequently used for

reclamation and reforestation.

Waste rock will comprise siltstone, sandstone and shale beds of the Morrissey Formation.
Material mined from the footwall (approximately 25% of total waste rock) is more competent
and blocky, consisting of siltstone and sandstone. This rock will tend to be in the 150 to 250 mm

size range after blasting.

Waste rock mined from the hanging wall (approximately 75% of total) consists of thinly bedded
shale, siltstone and sandstone. This rock is relatively weak and will tend to break down to

smaller sizes (<150 mm) during ripping and dozing.

Overall, the waste dump is anticipated to behave as a coarse granular fill. The minor amount of
water on the site will drain readily through the wasie. For the stability analysis, a friction angle
of 37° and a unit weight of 19 kKN/m> was assumed, consistent with the experience at similar

waste dumps at other mountain coal mines in British Columbia and Alberta.

Fiteau Engineering Ltd. (4167-A) Fage 5
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McGillivray Mining Geotechnical Assessment. of Proposed Wasts Dump

4. STABILITY ANALYSIS

Section A {Figure 5) through the highest portion of the dump was analysed for stability. The
analysis was performed for a pre-reclamation stage, with the dump face still at the angle of
repose (37°). The foundation consists of sand and clay-silt till with occasional layers of gravel
(Figure 4). The underlying bedrock, at a depth of 3 to 7 m, 1s competent sandstone.
Conscrvative strength parameters were assumed for the foundation sand and clay-silt till; a

friction angle of 30° and no cohesion. The factor of safety against failure for Section A is 1.48.

Ovet-steepening of the slope directly beneath the crest may occur. This build up of material may

exceed the angle of repose and may lead to minor sliver failures on the dump face.

The potential for a failure of the dump is low, however, the consequences of a high mobility
mass runout are serious. Below the dump there are two power lines, a railway and lower in the
valley there is a public road and Michel Creek (Figure 6). Factors that will limit the length of a
potential runout are the low dump height, the gentle foundation slope (8.5%), the absence of
lateral confinement, the absence of soft wet soils, and the presence of trees in the path of a
potential runout. A mass runout can only occur if water is contained within the dump and the
material liquefies. Circumstances that could contribute to a mass runocut of the dump are a
combination of poor draining rock with fines (excceding approximately 10 to 15% silt), runoff or
seepage from the hillside, and contained ice and snow. Measures for minimizing the potential

for a failure and extent of a runout are recommended in Section 5.2.

The topography of the site, the mod;:,rate slope, the unconfined runout path, and the frictional
nature of the waste dump and foundation material indicatcs that if a dump runout should occur, 1t
will have a normal mobility. In a report by Golder Associates Ltd. and O. Hungr, Geotechnical
Rescarch Ltd. (1994) a normal mobility event is estimated to have a dynamic friction angle of 18
to 25°. Using a dynamic friction angle of 18°, measured from the crest, the potential dump

runout is approximately 100 m, which is 100 m short of the closest infrastructure (Figure 6).

Piteau Engineering Ltd, (4187-A) Page 6
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MeGillivray Mining Geotechnical Assessment of Proposed Waste Dump

S. CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

The geology of the foundation of the waste dump site has been interpreted from air photo
analysis, ground reconnaissance, and a test pit program. The stability analysis of the proposed
waste dump indicates that the dump will be stable with respect to deep seated failure. However,
minor sloughing of the repose angle slope should be anticipated. ‘The risk of failure of the dump

is low, but the consequence of a high mobility failure is serious.

52 RECOMMENDATIONS

The following recommendations pertain to dump construction:
1. Restrict the amount of fine material placed into the dump.

2. The dump should not be advanced more rapidly than 1 m/day, if possible, to enhance both the
generation of frictional strength of the rockfill, as well as consolidation of any local

compressible soil in the dump foundation.

3. Waste rock should not be dumped over discrete layers of ice, or snow accumulations

exceeding approximately 0.5 m in thickness.

4. Cracks on top of the dump should be filled in to prevent surface water from infiltrating into
the dump. Drainage should be directed off the dump platform and away from the dump. A
containment berm should be constructed to prevent surface water from running down the

dump face.

5. Dump behaviour and crest development should be monitored routinely as dumping
progresses. Observations of crack development in the crest and bulge formation in the toe of

the dump should be performed weekly during dump development. If the rate of advance of

Piteau Engineering Ltd. (41G7-A) FPage 7
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MeGillivray Mining Geotechnical Assegsment. of Proposed Wasts Dump

the dump increase to greater than i m/day, or if large deformations occur (>0.3 m/day) the

frequency of inspection and monitoring should be increased accordingly.

Report Prepared by:

David Taplin, Ph.D., P.Eng. | F.B. Claridge, M.S., P.Eng.

Yz

R.C. Armstrong, M.Sc. ¥

Piteau Engineering Ltd. (4167-A} FPage &
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McGILLIVRAY MINING
GEQTECHNICAL ASSESSMENT OF PROPOSED WASTE DUMP

SITE PLAN
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APPENDIX 1

TEST PIT LOGS
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KOMEX INTERNATIONAL LTD. OFFICE REPORT ON SITE INVESTIGATION SHEET L OF L.

CONTRACT NJ.: 4167 COMPILED BY: D. Tepltn TEST PIT DAIE:
TEST PIT NO.: TP-1 LOCATION: CONTRACTOR:
NORTHING: EASTING: ELEVATION:
SAMPLE TYPES SAMPLE COMDITION

B BULK SAPLE TEST INFORMATION
7 STATIC HATER LEVEL
Y OYNAHIC HATER LEYEL

@ PONETROVETER kg/caZ

1 ll L % i 3I 1 1 i

prozoerer | O SPT BLON/0.3a

g DESCRIPTION g 18| PR [ T
) P i S X
8| & g |2 E = piaatic iiait 9 iigdid iiait
an SOIL/ROCK z |8 |28 10 0 0 70 90
o \01{ T0PSOIL:  (orgmic) .
SAND: Fine groined, firm, to dense,
dry to damp, trocz Fines, occosional ®
gravel ond pebbles, roatlets, light
brown colour.
9

CLAY AND SILT {TILL}:  Jow plustic,
domg, very stiff, trace of fine sand,

0 corbonaceous moterial/coal Frogments,
' greenish brokn colour. Sondy/gravel
seeps.
L40) TOTAL DEPTH = 2.13 a

BEDROCK:  SANDSTONE
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KOMEX INTERNATIONAL LTD.

OFFICE REPORT ON SITE INVESTIGATION

SHET .1 OF L.

CONTRACT NO. : 4167 COMPILED BY:  D. Toplin TEST PIT DATE:
TEST PIT N - 1P-2 LOCATION: CONTRACTOR:
NORTHING: FASTING: ELEVATION:
SHPLE TYPES
A — TEST INFORMATION
2 STATIC WATER LEVEL
¥ OYRATC HATER LEVEL @ PENETROMETER ko/ce?

l. 1I L % 1 3I . % 1
z| g DESCRIPTION : I il ]
B| 5| AEREE pissticiiait  ®  iiguidiiait
q SOIL/ROCK = (8 |2|8 10 0 50 0

WERNQUL TOPSOIL: (orgonic).
it @
2 0.6 SAND: Fine grained, Firm to dense, o
N troce Fines ond grovel, occosional )
i /:_z pebbles, rootiets, light brown colour. o
N CLAY AND SILT (TILL): low plastic, danp,
=~ stiff to very stiff, troce of Fine surdfl
:\': carbonaceous material/coal veins, medium
N brown/dark grey colour. &
-Z,U /\4
/\4
I\a — -
TOTAL DEPTH = 2.43 a
ol BEDROCK:  SANDSTONE
40
gl
bl
10
40
30
Phge{90|of 305 EML-202B-3)63




KOMEX INTERNATIONAL LTD. OFFICE REPORT ON SITE INVESTIGATION SHEET 1 OF L
CONTRACT NO.: 4167 COMPILED BY: 0. Taplin TEST PIT DATE:
TEST PIT NO.: P-3 LOCATION: CONTRACTOR:
NORTHING: EASTING: ELEVATION:
R TS TEST INFORMATION
B BULK SAMPLE INFOE I0
7 STATIC WATER LEVEL
¥ OYNAHIC KATER LEVEL © PENETROMETER kg/cal
1 EI L z| ] 3! L q- L
przorerer | A ST ALOS/0.30 _
= . s CONSTRUCTION lp i @ 1 :91:" 1 p i 5:0
E é DESCRIPTION 2 g s [ TATER OO ¥ ]
B RN pisstic’iiait @  liguid iiair
nn SOIL/ROCK =8 |25 10 e o 50 70 a0
U ,
11 TOPSOIL: ( ).
;:\EL\ organic
=~ CLAY AND SILT (TILL): faw plastic, stiff ®
7 to very stiff, danp, trace of Fine sond,
STEEN carbonaceous moterial (coal frogeents),
“lz~4 122 occasional pebbles, medium brawn colour.
%% GRAVEL: damp fo moist, troce to little
O Fines, occasional pebbles and cabbles, b
o 2 - mediun brown colour.
I~ CLAY AND SILT (FILL): low plastic, moist,
troce to little Fine sand, trace gravel,
occosional pebbles, corboneceous noterial,
grey-brown mottling nediun brown colour, ®
gl
TOTAL OEPTH = 3.35 n
" BEDROCK:  SANDSTOME
gl
Ll
10
gl
190
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| KOMEX INTERNATIONAL LTOD.

OFFICE REPORT ON SITE INVESTIGATION SHEET L OF L.

X STATIC WATER LEVEL
¥ DYNAHIC HATER LEVEL

CONTRACT NO.- 167 COMPILED BT: D, Toplin TEST PIT DATE:

TEST PIT M0.© TP LOCATION: CONTRACTER:

NORTHING: EASTING: ELEVATION: |

SAPLE TIPES TEST INFORMATION |
B BULK SAHPLE 1

® PENETROMETER kg/ea2

1 2 3 4

1 1 i 1 i L ] [} 1

i1 TOPSOIL:  (organic] .

SAND: Fine groined, domp, Fine to dense
0.76 troce to Iifgie Fines, uﬁ:r;utlets, corbona-
ceous material {coal veins), occasionol
pebbles, light to medium brown. Cobbles
at 0.49 o

g CONSTRUCTION 10 W 30 |
; g DESCHIPTIUN g . g DETALLS I I 29” 1 L PR W T
& = Xeivosoaria HATER CONTERT = X
& B g |2 E E plostic limi @ tiquid hiait
an SOIL/ROCK R EE] R 0 L
13 Ly

J

CLAY AND SILT (TILL): low plastic, moist,
very stiff, troce to little sond ond
gravel, corbonoceous aaterial [cool veins),
occasional pebbles, fine sond stringers,
20 grey/nediun brown colour.

TOTAL DEPTH = 1.52 n
BEDROCK:  SANDSTONE

gl

10




KOMEX INTERNATIONAL LTD.

OFFICE REPORT ON SITE INVESTIGATION

SHEET L OF L

CONTRACT NJ.:  4l67

COMPILED BY:  D. Taplin

TEST PIT DATE:

TEST PIT ND.: TP-5 LOCATION: CONTRACTER: !
NORTHING: EASTING: ELEVATION: i
SHPLE TYPES SAMPLE COMDITION -
B BULK SNILE. TEST INFORMATION
S STATIC WATER LEVEL
¥ OYNAMIC KATER LEVEL @ PEONETROMETER kg/ca2
i 1] 2l ] 3[ 1 q’ i 1
PIEZOMETER & EPT BLONS/0 . 3n
c \ CONSTRUCTION l‘ﬂ L D 1 $ 1 ‘p ] SP
& ¢ 8 |B|B plastic’ ifait g ifain
na SOIL/ROCK =z |8 |25 10 0 S0 7
had 52 TOPSOIL:  (orgonic) .
SAND: Fine to medium grained, domp,
trace fines, rootlets, occosional grovel
ond pebbles, cobbles up to 0.3 m, cor-
bonacecus naterial (coal veins), grey
fFine sand lenses, light to medium brown
colour. Gravel seeps at 2.493 m. ®
5p [ 3.05
N CLAY AND SILT (TILL): low plastic, damp,
AN very stiff, blocky structure, carbongcecus
N material lconl veinal, troce Fine sand d
N greenish breun colour.
10 ;: SAND: Fine to medium grained, domp,
BRI occasional gravel, carbonaceous moterial,
dork brown colour.
&
TOTAL DEPTH = 5.18 n. |
BEDROCK:  SANDSTONE
4
10 !
40 'f
90
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Application for a Project Approval Certificate

Appendix H

Forestry Assessment

McGillivray Mining Ltd .
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McGILLIVRAY MINING LTD.

PROPOSED WASTE ROCK DUMP SITES

FOREST PRODUCTIVITY ANALYSIS

Prepared by: Kimmur Foresiry Consultants Ltd.
Wes Pinsent
Fernie B.C.
November 13, 1993,

Prepared For: McGillvary Mining Ltd.
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1.0 Introduction

The following report examines McGillvary Mining Ltd. proposed open pit coal mine waste
rock dump sites from a forest productivity stand point. The report inventories the existing
forest values and projects forest growth on the fully reclaimed sites proposed by McGillivray

Mining Ltd.

This report is broken down into the following sections: Data Collection Methods, Existing
Site Inventory, Existing Site Analysis, Forest Growth Projection for Reclaimed Waste Rock
Dump Sites, Recommended Reclamation Techniques and Summary.
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2.0 Data Collection Methods

Data collection was completed using standard B.AF. 3 prism plots at approximately a 8%
sampling intensity. Dump site areas were stratified into 5 polygons. Timber volumes were
calculated using species specific cumulative tally sheets. A total of 12 plots were established
in the proposed dump site areas. The following information was collected at each plot:

- Species composition
-Average age, height and diameter
-Crown closure %
-Site Index

-Site class

-Edatopic grid

-Pest and disease %
-Slope %
-Regeneration levels
-Indicator species
-Competing Vegetation
-Soil type

-LFH depth

-Coarse fragment %
-Moisture regime
-Wildlife usage
-Biodiversity concerns
-Watershed concerns
-General comments
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3.0 Existing Site Inventory

As previcusly stated the dump sites were stratified into five polygons identified by polygon
A, B, C, D and E on the attached map (Appendix I). Stratification was based primarily on
current site forest growth productivity, species composition, timber volumes, site index and
biogeoclimatic classification.

The following describes each polygon and examines them from a Forest productivity and
value standpoint:

3.1 Polygon A
Area: 1.8 ha, Crown Closure: 58%
Species Composition: P190 Sx5 At5 Slope: 25%
Volume: 240 m3/ha. (coniferous) Avg. Age: 76 yt.
Biogeo. Classification; MSdk04 Avg. Height: 19.6 m
Edatopic Gnd: 3-C Avg. DBH.: 203 cm
Site Index: 16 Soil Texture: Clay loam to silt loam
Regen.: Sx 250 s.p.h,, 1.5m, 15yr. L.F.H. Depth: 10 cm
Polygon Description

Polygon A is chacterised by its even age Lodgepole Pine overstory and it’s Msdk04
biogeoclimatic classification. The Pine has good form with minima! taper. It has a generally
healthy appearance and is putting on geod annual increment. Overall timber volume is
made up of approx. 60% sawlog and 40% post .

The understory of polygon A is made up of primarily of Spruce with an average height of
1.5 meters and an avg. age of 15 years, Stocking is somewhat patchy particularly in the
North portion of the polygon. Overall the Spruce regeneration averages approximately 250
s5.p.h. The understory has a generally healthy appearance with pest and disease levels of less
than 2%.

Forest floor vegetation consists primarily of Pine grass, Oregon Grape and Soopolallie. The
forest floor is clean with light slash and brush.

Soil textures vary from a clay loam to a silty loam. LFH depth averages 10cm. Rooting
depth is over 50cm. Coarse fragments are less than 30%.
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3.2 Polygon B

Area: 4.4 ha. Crown Closure: 67%
Species Composition: Sx50 PI30 Lw5 Ac5  Slope: 15%

Volume: 268 m3/ha.(coniferous) Avg. Age: 70 yt.

Biogeo. Classification: MSdk01 Avg. Height: 21.0 m

Edatopic Grid: 4-C Avg. DBH.: 28.1 cm

Site Index: 19 Soil Texture: Clay loam to silt loam
Regen. : Sx 100 s.p.h., 1.5m, 20yr. L.F.H. Depth: 17 cm

Polygon Description

Polygon B consists of Spruce leading sawlog stand with a MSdk01 biogeoclimatic site
classification. Other then a small amount of dwarf mistletoe, polygon B was found to be in
good health. All species present showed good form and vigour. The Spruce and Pine
component of the polygon are putting on good annual increment and have very little rot.
Volume is 100% sawlog.

There is a scattered Spruce understory throughout the polygon averaging 1.5m in ht., 20 yrs.
of age and 100 s.p.h. The understory is generally in good health with fair leader growth.

Forest floor vegetation consists primarily of Soopallie, Alder, Wheatgrass and Pinegrass.
The forest floor is clean with very little deadfall.

Soils vary from a silty loam to a clay loam texture. The LFH layer has a rich appearance and
averages 17cm. in depth. Coarse fragment percentage is less than 30% The polygon is fairly
well drained with the occasional wet area.
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3.3 Polygon C

Area: 5.4 ha. Crown Closure: 35%
Species Composition; Sx60 At40 Slope: 10%

Volume: 82 m3/ha.(coniferous) Avg. Age: 80 yr.
Biogeo. Classification; MSdk01 Avg. Height: 20.8 m
Edatopic Grid: 4-C Avg. DBH.: 346 cm
Site Index: 19 Soil Texture: Clay loam
Regen.; Sx 150 s.p.h., 1.5m, 20yr. L.F.H. Depth: 23 cm

Polygon Description

Polygon C is a relatively open grown Spruce Aspen mixed wood stand. The Spruce are
typically limby with quite heavy taper. Coniferous volume is low at 82m3/ha, The Aspen
component is quite sound with very few conks or punks present. Several old exploration
trails run through the polygon.

The understory consists of 2 somewhat clumpy Spruce averaging 1.5m in height and 20
years of age. Young Aspen clones are also present throughout the understory.

Forest floor vegetation consists of Soopolallie, Wheatgrass and patches of Willow. Very
few little deadfall or slash is present. In some cases competing vegetation is restricting
Spruce regeneration development.

Soils are a clay loam texture with a coarse fragment percentage of less than 30%. The LFH
layer averages over 20cm and has a rich appearance. Rooting depth is over 50 cm.

Wildlife usage was more evident in this polygon, with lots of deer and moose sign evident,
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3.4 Polygon DD

Arear 1.9 ha. Crown Closure: 10%
Species Composition: P170 At30 Slope : 20%
Volume: 38 m3/ha.(coniferous) Avg. Age: 58 yr.
Biogeo. Classification; MSdk01 Avg. Height: 15.5m
Edatopic Gnid: 4-C Avg. DBH.: 26.6cm
Site Index: 16 Soil Texture: Clay loam to silt loam
Regen.: $x50 PI50 1.5m, 15yr. L.F.H. Depth: 8 cm
350 s.p.h.
Polygon Description

Polygon D is best described as three man made clearings approximately 20 yrs. old. Within
these clearings the occasional larger sized Pine and Aspen were lefi relatively undisturbed.
The few remaining trees in the clearings have quite heavy taper and relatively poor form.
No pest or disease problems were noted.

The understory consists of Spruce and Pine regeneration showing good leader growth and
vigour. Stocking is somewhat patchy and averages approximately 350 s.p.h.  Vegetative
competition is not limiting regeneration development.

Forest floor vegetation consists of Timothy, Wheatgrass, Willow and Rose. Slash is light
throughout the polygon.

Soils are a clay loam to silty loam texture and are relatively well drained. Coarse fragment
are less than 30%. LFH depth averages 8 cm with some pockets as deep as 15cm. Original
clearing work did not cause much disturbance to soil structure.
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3.5 Polygon E

Area: 3.1 ha. Crown Closure: 0%
Species Composition: Grass Slope: 20-50%
Volume: 0 m3/ha.(coniferous) Avg. Age: N/A
Biogeo. Classification: MSdk04 Avg. Height: N/A
Edatopic Grid: 3-C Avg DBH.. VA
Site Index: 15 Soil Texture: Clay loam to silt loam
Regen.: Scattered Sx <20 s.p.h L.F H. Depth: 2¢cm
Polygon Description

Polygon E consists of a reclaimed area from a previous mining operation. The area was
recontoured and seeded heavily with a reclamation seed mixture of Timothy, Sweet Clover,
Crested Wheatgrass and Brome grass. Very little tree growth has established on the site,
due primarily to the heavy reclamation seed mix that was applied. The scattered Sx that has
established on the site is doing well, showing good vigour and leader growth.

Soil texture on the site varies from a clay Ioam to a silt loam texture. When the site was
reclaimed it appears that the soil was removed in one lift. This resulted in a higher coarse
fragment % and a somewhat degraded soil condition.
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4.0 Existing Site Analysis

The existing site of the proposed waste rock dumpsites currently contain a wide variety of
forest productivity. These productivities range from very little forest growth to a relatively
high value sawlog stand.

Current total merchantable coniferous timber volume on site is 2126m3. This volume is
composed of approximately 60% sawlog and 40% post material. All of the volume is
approaching rotation age. The timber is in good condition with very little rot and is still
putting on good increment. Pest and disease levels are less than 2 % .

Site operability is good, with gentle slopes and very little deadfall.

Regeneration throughout the area is healthy and putiing on good leader growth.
Regeneration levels are somewhat patchy but average 174 s.p.h. and 1.5 m in height.
Species composition is made up of 80% Spruce and 20% Pine.

Soil textures in the proposed dumpsites vary from clay loam to silty loam. Soil profiles have
a very healthy appearance with average LFH depths of 12cm. Coarse fragments are less
than 30% throughout. Rooting depths are over 50cm. Drainage is good with very few
moisture holding areas.

Existing surface area suitable for tree growth within the proposed dump site areas is 16.6
ha. Of this area 11.6 ha. currently has merchantable timber on site.
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5.0 Forest Growth Projection for Reclaimed Waste Rock Dump Sites

Based on the current site inventory and site index values a stand yield summary was
developed using the Ministry of Forests growth model (TIPSY). Summaries were
developed for both White Spruce and Lodgepole Pine. (See appendix II) Stand yield
summaries were also developed for a fillly reclaimed site planted to Lodgepole Pine at 1600
s.p.h.

The following table shows the growth model results versus the actual measured inventory
volumes based on a 12.5cm utilization and inventory data collected in Polygon A and B:

Species Site Index Age Growth Model Inventory
m3/ha. m3/ha.

White Spruce 19 70 253 268

Lodgepole Pine 16.5 76 230 240

The stand yield summiary for a fully reclaimed site showed the following information:

Species Site Index Age Growth Model
m3/ha.
Lodgepole Pine *15 76 218

The above tables are graphically displayed in Appendix IIL.

*A site index value of 15 was chosen on the fully reclaimed site based on the following
factors: current site index values, soil textures and depth, LFH depth, edatopic grid, ease of
soil stripping and stock piling, coarse fragment % and projected average waste rock size.
Taking all these factors into consideration some site productivity loss is anticpated which is
reflected in the site index value.

As previously stated the proposed waste rock dump sites currently have a surface area
suitable for tree growth of 16.6 ha. Due to the proposed height and 2:1 backslopes the final
surface area potentially suitable for tree growth is expected to increase to 17.9 ha (personal
comment G. Reeves). This represents a 8% increase in surface area.

The current merchantable coniferous volume on the proposed waste rock dump sites is 2126
m3. This volume occurs on an area of 11.6 ha. The projected volume on the fully
reclaimed waste rock dumpsites at an 80 year rotation age is 3902m3. This projected
volume would occur on a area of 17.9 ha.
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Recommended Reclamation Teclinigues

- The key to obtaining the projected volumes on the fully reclaimed sites, is {0 ensure appropriate
site reclamation techniques are used. In to order obtain the projected growth rates the following
reclamation methods should be used:

1.} Timber salvage should done with minimal soil compaction and rutting.
2.) Stump removal should be done with minimat soil disturbance in mind.
3.) All topsoil should be salvaged, ranging in depth from 8 1o 30 cm.

4.} Topsoil should be properly stored.

5.) When topsoil is returned to site it should be spread as evenly as possible with minimal
compaction.

6.} Waste rock size should be kept smatl i.e. less than 15cm. average diameter.

7.) Coarsc woody debris should be evenly spread to cover an area of approximately 20% of the
reclaimed site.

8.) Erosion control strocture such as rock lined berms may be required.
9.) Reclaimed surface should have rough texture.

10.)Site should be spring planted with container stock 412+ Lodgepole Pine with suitable
providence at a rate of 1600 s.p.h.

11.) Planting should be done within 1 year of final site reclamation.
12.) Soil testing should be done before and after site reclamation.
13,) Site fertilization may be required depending on soil festing results,

14.) Stocking surveys and 3 stand tending prescription should be done within five years of final
reciamation.

1o
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7.0 Summary

In summary Kimmur Forestry Consultants Ltd. believes that it is possible to reclaim the
proposed waste rock dump sites, to a level of Forest productivity very comparable to the
existing level.

By proceeding with the proposed dump sites 2136 m3 of timber would be harvested slightly
before ideal rotation age. Existing regeneration averaging 174 s.p.h. would be lost.
However in return a fully reclaimed site with a 8% larger surface area producing 3902 m3 at
an 80 year rotation would be present.

Il

Page 107 of 305 EML-2023-31638



APPENDIX 1

© Page 108 of 305 EML-2023-31638



o
]
—
o
&
=}
a
m_
53]
v
(=}
b
o
2
—
v
&
A




APPENDIX 11

. Page 110 of 305 EML-2023-31638



Volume pre/post treatment appendix II
Merch Vol 17.5+
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PRODUCT : Managed Stand Yleld Summary SOURCE : TASS v2.05.24 21-JAN-G7
AGENCY : MOF Research Branch VERSION : WinTIPSY Versicn 1.0
PROJECT : McGillvary Mine Ltd Msdk ol DATE : Nov 09/95; 15:34:01
SPECIES : White Spruce SITE : 15 m & bh age 50
REGEN : Natural DELAY : 0 years
DENSITY : 1600 trees/ha
TREAT. : Untreated. FILE 1 FA\TDATA\PROGRAMS\WINTIPS
DAFs 1E2: 5.00% 5.00% (Operational Adjustment Factors)
Cumulative production
Volume (m3/ha) 250 Primel2 .5+
- MEAN STEM @ | —————emmmm =
Age Grossf Total ’ Merchantable BA DBHg CNT CC|MRCH DBHg LC
Yrs 0.0 0.0 7.5)12.,5 17.5 22.5 27.5 32.5|(m2)} {cm} /ha (%) |Val. {cm) (%)
0 0 c 0 O 0 Q o] 0 a .0 1520 0 0 0.0 o]
10 0 G 0 D o Q 0 0 o 0.0 1505 1 0 0.0 0
20 0 0 Q ] o 0 o} 0 o 0.0 1478 3 o} 0.0 0
30 3 1 0 1} Q G 0 0 1 2.1 1442 13 0 0.0 0
40 10 io0 6 1 ] 0 a Q q 5.7 1409 40 1 10.0 a7
50 35 35 32 14 4 0 0 o} 10 g.6 1371 64 12 15.31 &7
60 86 85 84 60 32 7 2 o] i9 13.6 130a 81 34 20.1 87
70 148 147 1456 124Q 88 41 11 3 27 1le.7 1241 87 60 24.2 &3
aa 218 217 217 191 158 100 41 i3 35 19.4 1171 8% $2 27.6 56
80 279 277 277 250 222 159 87 32 40 21.23 1113 90 122 30.1 52
100 337 331 331 1305 23806 218 139 62 44 23.1 1045 90 153 32.2 48
110 395 383 382 357 1337 280 198 105 47 24.8 978 90 185 34.2 45
12D 443 425 425 359 384 331 249 148 50 26.3 913 89 212 35,7 42
130 483 458 458 432 421 372 293 187 51 27.5 859 89 238 36.3 41
140 517 485 485 460 451 407 331 222 52 28.7 811 88 260 3E.0 40
150 547 508 508 483 477 438 365 258 53 Zg.8 764 88 281 38.9 319
160 573 B27 527 503 499 465 384 289 54 30.8 725 87 300 3%.8 38
170 585 543 543 518 blb 486 418 1317 54 131.4 700 87 316 40.3 37
180 614 857 5857 532 530 505 438 342 55 32.1 677 B6 332 40.% 385
120 632 567 567 542 541 519 455 362 58 32,7 652 86 346 41.4 216
200 647 575 575 5Bl %49 531 470 38¢C 55 133.3 627 85 360 41.3 215
PRODUCT : Mean Annual Increment Summary SOURCE : TASS w2.05.24 93-JAN-O?
AGENCY : MOF Research Branch VERSICON : WinTIPSY Version 1.0
PROJECT : McGillwvary Mine Ltd Msdk 01 DATE : Nov 09/95; 15:34:01
SPECIES : White Spruce SITE : 15 m € bh age 50
REGEN t Natural CELAY : 0 years
DENSITY : 1600 trees/ha
TREAT. : Untreated FILE ¢ FrA\TDATA\PROGRAMS\WINTIPS
OAFs 1&2: 5.00% 5.00% UTILIZ : Merchantable 17.5+
MAX MAT - 3.2 m3/ha B 130 years
Top Vol MAT
Age Bt /ha /ha
{¥rs) {m) {m3) {m3)
0.0 0.0 0 0.0
10.0 6.5 o 0.0
20.0 1.¢ 0 6.0
30.0 4.4 J 0.0
40.0 7.4 o} a.0
50.0 10.5 3 0.1
6G.0 13.5 3z G.5
7D.0 16.2 85 1.2
8¢.0 18.6 158 2.0
80.0 20.7 221 2.5
106.0 22.6 280 2.8
110.0 24.3 337 3.1
rao.a 25.8 R4 3.2
130.0 27.1 420 2.2
140.0 28.2 451 3,2
150.0 28.3 477 3.2
160.0 30.2 498 3.1
176.0 31.0 515 3.0
180.0 31.7 529 2.9
150.0C 32-4 540 2.8
200.0 33.0 549 2.7
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PRODUCT . Managed Stahd Yield Summary SOURCE : TASS v2.05.24 93-JaHN-07
AGENCY : MOF Research Branch VERSTON : WinTIPSY Version 1.0
PROJECT : McGillvary Mine Ltd MSdk o1 DATE : Nov 09/95; 15:323:40
SPECIES : White Spruce SITE : 19 m @ bh age 50
REGEN : Natural DELAY : 0 years
DENSITY : 1600 trees/ha
TREAT. : Untreated . FILE ¢ F:\TDATA\PROGRAMS\WINTIPS
OAFs 1&2: 5.00% 5.00% (Operational Adjustment Factors)
cumulative production
Volume {(m3/ha) 1250 Primel2.5+
———————————————— ——mm————— MEAN STEM e
Age |Gross Total Merchantable BA DBHg CNT CC|MRCH DBHq LC
yrs| 0.0] D.0 7.5{12.5 17.5 22.5 27.5 32.5[(m2) (cm) sha (%}][vol. (cm) (%)
0 D v ] G L8] o 4] ¢ o} 0 o. 1520 o] 0 0.0 1]
10 ] o 4 o0 o] 0 4] O 0 0. 1503 1 o] 0.0 o]
20 ¢ 0 G 0 o o o] 0 1] D. 1469 5 4] 0.0 0
30 5 5 2 0 0 1] Q o) 2 4. 1425 28 o] 2.1 10
40 313 33 29 12 3 0 3] 0 9 9. 1381 &3 1t 15.0 &7
&0 104 103 102 77 46 13 4 o] 22 14. 1255 84 41 21.4 &6
80 195 194 194 168 134 79 27 B 33 18.8 1203 89 81 26.5 58
70 284 281 281 253 225 161 88 33 40 21.4 1124 51 123 130.1 51
80 367 359 359 332 309 249 167 82 46 23.9% 1027 91 187 33.1 46
90 443 426 426 399 3B4 329 246 145 50 26.1 935 921 208 235.5 41
100 503 476 476 4495 439 350 311 202 53 27.9 858 90 246 17.3 41
110 553 515 51% 4B% 48B3 442 2367 257 54 29.6 788 90 278 38.7 139
120 596 546 546 521 517 484 413 307 55 31.0 733 89 306 35,59 238
130 630 571 571 546 543 518 449 350 56 32.1 696 89 331 40.9 36
140 661 590 590 564 H63 543 479 384 56 33.1 657 83 354 41.7 26
150 687 604 604 579 578 563 504 413 56 34.1 620 B8 375 42,4 35
160 709 611 611 587 586 574 521 437 56 34. 584 87 382 43.0 35
170 727 615 615 5BA1 5350 580 534 456 55 35.7 552 86 40B 41.6 34
180 742 618 618 593 593 585 544 473 55 36.5 523 86 421 44.0 34
190 754 617 617 594 554 BB7? 5KBO 484 54 137.1 BEQD 85 433 44.4 34
200 765 616 616 593 593 K87 B4 492 83 37.6 481 B4 443 44.7 34
PRODUCT : Mean Annual Increment Summary SOURCE ¢ TASS v2.05.24 93-JAN-Q7
AGENCY : MOF Ressarch Branch VERSION : WinTIPSY Version 1.0
PFROJECT : McGillvary Mine Ltd M3dk 01 DATE ! Nov 09/95; 15:33:40
SPECIES : White Spruce SITE : 19 m € bh age 50
REGEN : Natural DELAY : 0 years
DENSITY : 1600 trees/he
TREAT. : Untreated FILE : P:\TDATA\PROGRAMS\WINTIPS
CAFs 1l&2: 5.00% 5.00% UTILIZ : Merchantahle 17.5+
MaX MAT : 4.4 mis/ha @ 100 years
Top Vol " MAT
Age Ht /ha a
(Yrs) (m) {m3) (m3)
0.0 ¢.0 0 0.0
10.0 0.7 o} 0.a
20.0 2.6 4] 0.0
30.0 6.3 0 " 0.0
40.0 10.4 2 0.1
50.0 14.3 45 D.9
6.0 17.7 134 2.2
70.0 20.8 225 3.2
80.0 23.3 309 3.9
90.0 25.6 3B3 4.3
100.0 27.5 438 4.4
116.0 29.1 4B2 4.4
120.0 0.5 17 4.3
130.0 31.7 543 4.2
140.0 32.8° 562 4.0
150.¢ 33.7 578 3.9
16G.0 34.5 SBA 3.7
170.0 15.2 590 3.5
1BQ.0 5.9 S93 3.3
1%0.0 36.4 593 3.1
20G.0 6.9 583 3.0
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BRODUCT
AGENCY
BROJECT

SPECIES
REGEN
DENSITY
TREAT.

CAFs 1&2:

Managed Stand Yield Summary
MOF Research Branch
McGillvary Mine Ltd MSdk 01

Lodgepole Fina

Planted

1600 trees/ha

Untreated .
5.00% 5.00%

cumulative production

SOURCE
VERSION
DATE

SITE
DELAY

FILE

TASS v2.05.24 93-JAN-0Q7
WinTIPSY Version 1.0
Nov 09/95; 15:40:29

15 m @ bh age 50
0 years

F:\TDATA\ PROGRAMS\WINTIPS

{Operational Adjustment Factors)

Volume (m3/ha}

— MEAN STEM  [-——=———m—m— -
Ade Gross‘ Total Marchantable BA DBHg CNT CC{MRCH DBHg ILC
yra| o0.0| 0.0 7.5|12.5 17.5 22.5 27.5 32.5[(m2} (em} ha (%}|Vol. (cm) (%)
0 0 v} 0 4] 0 0 a 4] o a. 1518 1 ¢! 0.0 o}
1¢ 1 1 4] 0 0 [} 0 O 0 0. 1464 20 o} 0.0 0
20 9 g 5 0 0 ¢ o o] “ 5. 1398 69 [+] 8.0 &5
3o 40 3% 38 16 2 0 Q o] 13 11. 1352 &9 1¢ 14.9 88
40 :37 84 84 6l 21 2 0 o] 22 14.5 1324 92 23 18.9 73
50 141 140 140 117 74 15 2 o a0 17.0 1309 92 43 22.0 81
60 185 183 183 159 123 40 6 Q 35 18.4 1299 32 57 23,8 54
70 222 220 220 19%s 161 72 13 2 g 12.4 1291 92 72 25,3 50
80 260 258 258 233 202 109 27 5 431 20.2 1280 91 87 26.5 47
30 297 295 295 269 242 149 47 g9 44 21.0 1267 91 102 27.7 44
1040 324 322 322 295 271 181 67 15 46 21.6 1245 90 115 28.6 43
11¢Q 346 343 343 2117 294 208 84 20 47 22.2 1224 90 126 29.3 42
120 dee 362 362 336 314 232 103 27 48 22.6 1196 B9 137 28.9 42
130 384 377 377 1351 332 252 121 as 49 23,1 1164 89 146 30.4 41
140 398 391 391 365 347 269 137 41 4% 23.5 1136 88 154 30.9% 40
150 412 402 402 376 360 284 152 47 50 23.2 1108 88 161 31.3 40
160 424 410 410 384 371 297 165 S5 50 24.3 1078 87 168 11.6 39
170 433 418 418 392 380 2308 177 62 50 24.6 1050 87 174 232.0 39
189 441 424 424 393 388 31B 188 68 50 24.9 1025 88 17% 32,2 38
150 449 429 428 404 394 327 197 73 S0 25.2 1081 B 184 32.5 38
200 4556 433 433 408 400 334 205 78 50 25.4 %8C 85 189 32.7 38
PRODUCT : Mean Annual Increment Summary SOURCE : TASS v2.05.24 53-JAN-07
AGENCQY : MOF Reaearch Branah VERSION : WinTIPSY Version 1.0
PROJECT : McGillvary Mine Lid HM3dk 01 DATE : Rov 09/95; 15:40:29
SPECIES : Lodgepole Pina SITE : 15 n & bh age 50
REGEN : Planted DELAY A 0 years
DENSITY : 1600 trees/ha
TREAT. : Untreated FILE 1 F:\TDATA\PROGRAMS\WIHTIPS
OAFs 1lk2: 5.00% 5.00% UTILIZ : Merchantable 12.5+
MAX MAT : 3.0 mi/ha @ 30 yvears
Tap Vol MAT
Age Ht /ha /ha
(Yrs) (m) (n3) (m3)
0.0 D.1 0 0.0
ic.0 2.1 0 0.0
20.0 5.4 0 ¢.0
ig.o 8.6 15 0.5
40.0 11.4 60 1.5
50,0 13.7 117 2.3
60.0 15.7 isg 2.7
7G.0 17.3 155 2.8
80.0 18.6 232 2.9
90.0 15.8 268 3.0
100.0 20.8 295 3.0
110.0 21.6 317 2.9
120.0 22.4 335 2.8
130.0 23.0 351 2.7
140,0 21.6 364 2.6
150.0 24,1 175 2.5
160.0 24.5 384 2.4
170.0 24.9 331 2.3
180.0C 25.3 398 2.2
190.0 25.6 403 2.1
200.0 25.9 408 2.0
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Pl S116.5 VS. PI Si15 Appendix 111
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PRODUCT : Managed Stand Yield Summary SOURCE : TASS v2.05.24 93~-JAN-Q7
AGENCY : MOF Research Rranch VERSION : WinTIPSY Version 1.0
PROJECT : McGillvary Mina Ltd MSdk 04 DATE 1 Nov 09/9%; 15:44:37
SPECTES : Lodgepole Pine SITE : 16 m @ bh age S0
REGEN : Natural DELAY : 0 years
DENSITY : 160Q trees/ha
TREAT. : Untreated FILE :’F:\TDATA\PROGRAMS\WINTIPS
OAFs 1&2: 5.00% 5.00% (Operational Adjustment Factors)
Cumulative production
Volume (m3/ha} 250 Primel2.5+
——————— — —— MEAN STEM et m e
Age |Groes Total Marchantable BA DEHg CNT CC|MRCH DBHg LC
yrs 0.0] 0.0 7.5{12.5 17.5 22.5 27.5 32.5[(m2) {cm) /ha (%) [vol. (em) (%)
o o Q o} [H 0 g 0 o] o 9.0 1520 o o 6.0 1}
10 o o 0 0 s} v} o o o 0.0 1473 8 Q 0.0 o
20 4 4 1 4] v] o] 0 s 2 4.0 1339 44 o] 8.6 &2
3o 30 30 27 11 1 u] 0 o 10 9.7 1322 74 8 15.1 90
40 73 72 71 50 22 3 g 0 18 13.% 1235 B85 25 19.4 82
50 134 132 131 110 79 31 5 1 27 17.2 1173 8BS 49 23.4 70
60 183 181 180 159 132 73 19 3 3z 19.2 1120 90 70 25.9 g2
70 229 227 226 203 180 115 45 9 37 20.8 1075 90 g1 27.8 57
80 275 271 271 248 228 168 79 1s 40 22.2 1033 90 113 29.6 B3
g0 311 306 306 2B2 266 207 113 36 42 23.3 364 S0 131 3G.8 50
100 343 335 335 311 297 242 145 53 44 24.3 954 88 148 31.8 48
110 371 3%9 389 336 324 274 178 75 45 28.2 906 B9 183 32.7 47
120 395 380 380 357 348 302z 205 83 46 26.1 864 8% 177 33.5 45
130[ 416 3%B 398 375 368 23zs 231 113 47 26.8 839 BS 150 34.1 44
140 435 414 414 391 385 345 2531 130 48 27.3 Bl8 88 201 4.7 44
1580 451 428 428 405 400 361 272 145 48 27.8 798 B8 211 35.1 43
160 464 43% 435 416 412 376 289 159 49 28.3 778 87 221 35.6 43
170 477 448 448 426 422 338 304 174 49 28.7 757 87 229 13E.3 42
180 488 456 456 433 431 399 2318 186 45 29.1 738 86 237 36.3 42
190 497 463 463 440 438 409 2329 187 49 29.5 720 86 244 36.5 41
200 505 468 488 445 444 417 340 207 49 29.9 704 85 2850 16.9 41
PRODUCT : Mean Annual Increment Summary SCURCE : TASS v2.05.24 93-JAN-07
AGENCY : MOF Research Branch VERSION : WinTIPSY Versicn 1.0
PROJECT : MeGillvary Mine Ltd MSdk 04 DATE 1 Nov 09/95; 15:44:37
SPECIES : Lodgepole Pine SITE : 16 o € bh age 50
REGEN : Natural DELAY : ¢ years
DENSITY : 1600 trees/ha
TREAT. : Untreated FILE 1 F:\TDATA\PROGRAMS\WINTIPS
OAFs 1&2: 5.00% 5.00% UTILIZ : Merchantable 12.5+
MAX MHATI : 3.1 m3/ha @ 90 years
Top Vol MaI
Age Ht /ha /ha
(Yrs) (m) fm3} {m3)
c.cC 0.0 [t} 0.0
i0.0 1.7 0 0.0
20.0 5.3 O 0.0
i0.0 8.0 10 0.4
40.0 12.1 49 1.2
50.0 14.7 109 2.2
&0.0 16.9 1588 2.6
70.0 18.6 203 2.9
BO.G 20.1 247 3.1
30,0 21.2 282 3.1
100.0 22.3 311 3.1
110.0 23.2 335 3.1
120.0 24.0 336 3.0
130.0 24 .6 375 2.9
140.0 25.2° asi 2.8
150.0 25.7 405 2.7
160.0 26.2 416 2.6
170.0 26.6 425 2.5
180.0 26.9 4331 2.4
190.0 27.2 439 2.3
200.0 27.5 445 2.2
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propilcT
AGENCY
PROJECT

SPECIES

REGEN

DENSITY

TREAT.

[T ]

QAFs 1&2:

Managed Stand Yield Summary

MOF Research Branch

McGillvary Mine Ltd MSdk 04

Lodgepole Pine
Planted
1600 trees/ha

Untreated

5.00%

5.0

cumulative production

SOURCE
VERSICHN
DATE

SITE
DELAY

FILE

TASS v2.05.24 S31-JAN-0O7
WinTIPSY Version 1.0
Hov 0S%/95; 15:44:00

1s m & bh age 30
0 years

F:\TDATA\PROGRAMS\WINTIES

0% (Operational Adjustment Factors)

e e e e MEAN STEM @ |~———memm—oo e
AgejGross Total Maerchantable Ba DBHg CHT CC|MRCH DBHg LC
yrs 0.0’ 0.0 7?7.5]12.5 17.B6 22.5 27.5 32.5l(m2} (cm) /ha (%) Vol., (cm) (%)

G o] 0 o] 0 0 3] 0 c 0 O. 1518 1 Q 0.0 ]
10 1 1 [} u] 8] u] o] o o] a. 1484 20 ] 0.0 o]
20 g 9 5 0 0 o] 0 o} 4 B. 1368 69 o] 9,0 6%
ao 40 as 38 le 2 0 o] a 13 11. 1352 89 i0 14.% 88
40 85 84 84 51 21 2 o] 0 22 14.6 1324 92 25 18.9 72
50 141 140 140 117 74 15 2 8] 30 17.0 1309 92 43 22,0 61
60 i85 183, 183 159 121 40 4] 0 35 18.4 1298 92 57 23.8 54
70 222 220 220 196 le6l 72 13 2 38 1%.4 1291 92 ?2 25,3 50
80 260 258 258 233 202 109 27 5 41 20.2 128G 91 87 26.5 47
90 297 2585 295 269 242 149 47 9 44 21.0 1267 Bl 102 27.7 44

100 324 322 322 295 271 181 67 15 46 21.6 1245 S0G 115 2B.& 43
110 346 343 343 1317 294 208 84 20 47 22.2 1224 90 126 29.3 42
120 366 362 362 336 1314 232 103 27 48 22.6 1186 BS 137 29.9 42
130 384 377 377 351 332 252 121 k] 49 23.1 1164 8% 146 30.4 41
140 399 351 391 1365 347 268 137 41 49 23.5 1136 B8 154 30.9 40
150 412 402 402 37¢ 360 284 152 47 50 23.9 1109 88 161 31.3 40
160 424 410 410 384 371 297 165 55 50 24,3 1078 87 168 31.6 19
170 433 418 418 392 380 308 177 62 50 24.6 1050 87 174 32.0 1%
180 441 424 424 398 388 2318 1488 68 50 24.9% 1025 86 179 232.2 33
190 449 429 429 404 394 327 187 73 50 25.2 1001 86 184 32.5 2B
200 455 433 433 408 400 334 205 78 50 25.4 980 B85 1898 32.7 218
PRODUCT : Mean Annual Increment Summary SOURCE : TASS v2.05.24 93-JAN-07
AGENCY : MOF Research Branch VERSION : WinTIPSY Version 1.0
DPROJECT : MeGillvary Mine Ltd MSdk 04 DATE 1 Nov 09/95; 15:44:00
SPECIES : Lodgepole Pine SITE : 15 m & bh age 50
REGEN 1 Planted DELAY : 0 years
DENSITY : 160G trees/ha
TREAT. : Untreated FILE : F:\TDATA\PROGRAMS\WINTIPS
CAFs 1&2: 5.00% 5.00% UTILIZ : Merchantablie 12.5+
MAX MAI : 3.0 m3s/ha & S0 years

Top Vol MAL
Age Ht /ha /ha
(Yrs) (m) (m3) (m3)

0.0 0.1 o 0.0

10.0 2.1 G 0.0

20.0 5.4 D 0.0

30.0 8.6 15 0.5
40.0 11.4 &80 1.5

50.0 13.7 117 2.3

60.0 1s5.7 159 2.7

70.0 17.3 195 2.8

g0.0 iga.e6 232 2.9

S0.0 12.8 268 3.0
i100.0 20.8 295 3.0
110.0 21.6 317 2.9
120.0 22.4 335 2.8
130.0 23,8 351 2.7
140.0 23.6 364 2.8
150.0 24.1 75 2.5
160.0 24.5 ja4 2.4
170.0 24.9 391 2.3
180.0 25 .3 398 2.2
190.0 25.6 403 2.1
200.0 25.9 408 2.0
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December 13, 1995

Mr Norm Ringstad

McGillivray Mining Ltd. .
£.0. Box 1915,

Fernie B.C.

VOB 1MO

Project Assesgsment Director
Third Floor,
1810 Blanshard Street,

RECEIVED

Victoria B.C. VBV 1X4 DEC 2 01995
R BT
Attention : Norm Ringstad mwumm?:;tvwhmMﬁ
Dear Sir ;
Our forestry consultaht, Kimmur .Forestry Coﬁsultanté Ltd.  has

requested a ¢hange to their report. The attached page will replace
their page 10 in Appendix H of our Application for a “Project ¢

Approval Certificate",

The change is based on the depth of topsoil to be recovered for the
reclamation and the reforestation program. It is now;felt that the
top layer of soil will provide enough material to satisfy the need.

Yours truly,

McGillivray Mining Ltd.

NP . 3 »"/ | -
Gerald S. Reeves P. Eng,
General Manager

ce A. Whale
T. Milligan
D. Martin
L. Mcbhbonald

T

Projegg'Director

COPY
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Recommended Reclamation Technigues

The key to obtaining the projected volumes on the fully reclaimed sites, is to ensure appropriate

site reclamation techniques are used. In to order obtain the projected growth rates the following
reclamation methods should be used:

1.) Timber salvage should done with minimal soil compaction and rutting,
2.) Stamp removal should be done with Immmal soil disturbance in mind.
3.) All topsoil shonld be salvaged, ranging in depth from 8 to 3¢ cm.

4.) Topsoil should be properly stored.

5.) When topsoil is returned to site it should be spread as evenly as possibie with minimal
compaction.

6.) Waste rock size should be kept small i.e. less than 15cm. average diameter,

7.) Coarse woody debris should be evenly spread to cover an area of appmxzmately 20% of the
reclaimed site,

8.) Erosion comrol structure such as rock lined berms may be reqmred.
9.} Reclaimed surface should have rough texture.

10.)Site should be spring planted with container stock 412+ Lodgepole Pine with suitable
providence at, a rate of 1600 s.p.h.

11.) Planting should be done within § year of final site reclamation,
12.) Soil testing should be done before and after site reclamation.
13.) Site fertilization may be required depending on soil testing results.

14.) Stocking surveys and a stand tending prescription should be done within five years of final
reclamation,

10

Page 120 of 305 EML-2023-31638




Application for a Project Approval Certificate

Appendix |

Archaeological and Heritage Resources

McGillivray Mining Ltd .
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)

Fax {604) 489-3760

KTUNAXA/KINBASKET TRIBAL COUNCIL

S.8. #3, SITE 15, COMP. 14, MISSION ROAD
CRANBROOK, B.C. VIC 6H3

Telephone (604} 489-2464

Naovember 13, 1995

Gerry Reeves
McGillivray Mining Ltd.
Fernie, B.C,

Dear Gerry,

Re: Results of archaeclogical resources impact assessment
of the proposed McGillivray Loop Coal Mine

The following is a report on my archaeclogical inspection of the
proposed Mc@Gillivray Loop coal mine, carried out on Qetober 19,
1585,

The mine is situated on land owned by Crestbrook Forest Industries
Ltd. on the northeast end of Loop Ridge in the southern Canadian
Rocky Mountains near the west end of the Crowsnest Pass, B.C. The
area examined comprises a clearing approximately 10 ha in size that
contains an existing pit and the surrounding pit that was reclaimed
after mining by Kaiser Resources and Westar Coal from 1969 - 1971.

Much of the area is either bare rock or northwest to west facing
slopes that have been extensively altered and revegetated to grass,
The surrounding slopes on the north, east and scuth support a
predominantly lodgepocle pine forest with some western larch. At the
western edge of the property, the forest is more open and contains
cottonwoads.

The pit vicinity and the lower road provided abundant subsurface
exposure of the development area. No subsurface testing was
necessary.

This investigation was undertaken to address archaeological issues
of concern under the BC Heritage Conservation Act. The project was
discussed with Hugh Taylor of the Department of Land and Resources,
Ktunaxa/Kinbasket Tribal Council. The input from McGillivray Mining
Ltd. is acknowledged, but it is noted that such consultation as
part of good business practice must not be construed as replacing
the government's fiduciary responsibility to the Ktunaxa Nation.
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No deposits or features of archaeological significance were
observed in the area examined during this reconnaissance.
Therefore, the proposed mine poses no threat to any archaeological

resources.

I trust this information is suitable for your purposes.

If you have

any questions or require further information, please do not

hesitate to contact me.

Yours truly,

Aﬁbf:? ufrﬂ"“""//

Wayne T. Choguette
Resource Protection Advisor
Ktunanxa/Kinbasket Tribal Council

. Page 123 of 305 EML-2023-31638



.- McGillivray Mining Ltd.

Appllcatlon For .
A Pro;ect Approval. Cemﬁcate

B

- Submitted to : Executive Director of the Environmental Assessment Office.

Submltted by McGti[wray Mmlng Ltd.”

8. Reeves Asso::[ates Intematlone[ Ltd.
_ \_erafd_ Reeves, P.Eng., and,

-“7-Morris® Geefog[cal ‘Co.Lid.

Robert Morrls P.Geo.

Date November 30 1995

- Page 124 of 305 EML-2023-31638



Application for a Project Approval Certificate

3 CONTENTS
Page-
Management Summary | 1
1.0 = Proponent and Project Introduction (Section 7(2)) 2
2.0  The Purpose and Major Project Comporfents {Section 7(2)(a)) 5
3.0 Existing Background Information (Section 7 (2)(b)) 5
3.1 Environmental and Physical Setting 6
3.1.1 Climate 6
3.1.2 Water 6
3.1.3 Lakes and Streams 7
314 Scils and Surficial Geology 7
3.1.5 Vegetation 8
3.1.6 Wildlife 8
31.7 Fisheries g
) 3.1.8 Agriculture 9
e 3.1.9 Forestry 9
3.1.10 Inhabited Places Near Mine Site 9
3.1.11 Recreation 10
3.1.12 Socio Economic Setting 10
4.0 Project Facilities (Section 7 (2}(c)) 10
4.1 On Site Facilities 10
4.2  Off Site Facilities 10
5.0 Project Construction Pian and Timetable (Section 7 (2)(d)) 11
6.0 New or Expanded Public Works Required {Section 7 (2)(€}) 1
7.0 Potential Effects of The Project (Section 7 (2)(F)) 11
7.1 Socio-Economic 11
7.1.1 Economy 16
7.1.2 Unemployment 17
7.2 Labour Force 18
) 7.3  Health 18
Pagei McGillivray Mining Ltd.

* Page 125 of 305 EML-2023-31638



Application for a Project Approval Certificate

) Page
} 7.4  Environmental Effects 18
741 Surficial Geology 19
74.2 Waste Characterization Program 19
7.4.3 Surface and Ground Water Quality 19
7.4.4 Surface and Ground Water Hydrology 19
745 Vegetation and Forestry Resources 20
746 Wildlife Resources 20
7.4.7 Fisheries and Aquatic Rescurces 20
7.4.8 l.and Capability 20
7.4.8 Archaeological and Heritage Resources 21
8.0 Proposed Preventative or Mitigative Measures (Section 7 (2)(g) 22
9.0 Plans Pertaining to Land Use and Resource Issues (Section 7 (2)(h)) 22
8.1  Mineral Claims 22
9.2 Traplines 22
9.3  Native Land Claims 22
9.4 Logging Rights 22
9.5 Hunting 23
. 10.0 Public and First Nation Liaison (Section 7(2)(i,j,k,|,m,n,)) 23
e 10.1  Public Infarmation Distribution and Consultation Activities 23
10.2 Proposed Future Public Consultation 23
10.3  First Nation Consultation Activities 23
10.4 Proposed Future First Nation Consultation 24
10.6 Consultation with Government Offices, Municipalities,
Regional Districts and B.C. 's Neighbouring Jurisdictions 24
10.6 Issues identified From 10.5 24
11.0 Geology and Reserves 25
11.1 Regional Geology 25
11.2 Site Geology 26
11.3  Coal Quality 27
11.4 Reserves 27
12.0 Mine Planning 28
12.1 Bulk Sample Extraction 1995 28
12.2  Ultimate Pit Plan (see Rock Slope Engineering, Appendix F) 28
12.3 1996 Mine and Dump Plan 28
12.4 1997 Mine and Dump Plan 29
12.5 1998 Mine and Dump Plan 30
.) 126 1999 Mine and Dump Plan 30
Page ii McGillivray Mining Ltd .

- Page 126 of 305 EML-2023-31638



Application for a Project Approval Certificate

Page
13.0 Rock Slope Engineering 31
14.0 Dump Foundations and Stability <l
15.0 Forestry Assessment and Planning 31
16.0 Top Soil Management 32
17.0 Abandonment Plan 33
17.1 Reclamation Planning 33
18.0 Coal Stockpiles 35
19.0 Haul Roads 35
19.1 Main Corbin Road Access 35
18.2 Lower Haul Road 35
19.3 Upper Haul Road 36
19.4 In Pit Roads 36
19.5 Switchbacks or Tight Curves 36
20.0 Settling Pond Requirements and Drainage 36
21.0 Mine Operations 38
21.1  Eqguipment Required 38
21.2  Operating Schedule 39
21.3 Safety and Loss Control 39
21.4 Drilling and Blasting 39
21,5 Planning Cycle 40

Note: Pursuant to the B.C. Envircnmental Assessment Act, Part 2, Div. 2, this report has
been organized to follow the order as specified by Section 7 (Application).

Bibliography : 41

Page iii McGillivray Mining Ltd .
* Page 127 of 305 EML-2023-31638



LT

Application for a Project Approval Certificate

List of Appendices

Appendix A Correspondence with Elkview Coal Corporation
Appendix B Correspondence with Crestbrook Forest industries
Appendix C Resumes of Corporate Principals
Appendix D Licensed Land Users
Appendix E a) Environmental Baseline Study (Requirements from the Ministry of
Environment)
b) Environmental Baseline Interim Report
Appendix F Roaock Slope Engineering
Appendix G Waste Dump Foundations and Stability

Appendix H Forestry Assessment

Appendix | Archaeological and Heritage Resources

Page.iv McGillivray Mining Ltd .
- Page 128 of 305 EML-2023-31638



Application for a Project Approval Certificate

List of Figures
Location

Figure 1 | ocation Map Following Text
Figure 2 Site Plan Following Text
Figure 3 Typical Mining Cross Section Following Text
Figure 4 Geology Map Fallowing Text
Figure 5 Typical Geology Cross Section A A’ Fallowing Text
Figure 5a  Typical Geology Cross Section B B' Following Text
Figure 6 Phase 1 Bulk Sample Site From Highway 3, Photo Following Text
Figure 7 Locking South at Old 1969 Test Pit Highwall, Photo Following Text
Figure 8 As Built of Bulk Sample 1995 Pit Following Text
Figure 9 Ultimate Pit in Appendix F
Figure 10  End 1996 Mine and Dump Plan Following Text
Figure 11 End 1997 Mine and Dump Plan Following Text
Figure12  End 1998 Mine and Dump Plan Following Text
Figure 13  End 1988 Mine and Dump Plan Following Text
Figure 14  Reclamation Plan and Schedule Following Text
Figure15  Mine Abandonment Plan Following Text
Figure 16  Construction Timetable Page 11
Figure 17  Population by Community Page 13
Figure 18  Typical Haulage Road Design Cross Secticn rollowing Text
Figure 19  Stratigraphic Column Following Text
Figure 20  Settling Pond Following Text
Page v McGillivray Mining Ltd .

© Page 129 of 305 EML-2023-31638



Application for a Project Approval Certificate

List of Tables
Page

Table 1 Populations by Community, south-eastern B.C. 13
Table 2 Major Elk Valley Employers 14
Table 3 Age Structure of Population by Community, 1991 15
Table 4 Estimates of 1991/1992 Employment for south-eastern B.C. 16
Table 5 Estimates of 1991/1992 After Tax Income 17
Table 6 Status of Westar Mine Workers, March 1994 18
Table 7 Coal Quality 27
Table 8 Reclamation Schedule 34
Table 9 Proposed Equipment List 38
Page vi McGillivray Mining Ltd.

© Page 130 of 305 EML-2023-31638



Ap'plication for a Project Approval Certificate

Management Summary :

The management of McGillivray Mining Ltd. is pleased to present this application for a
project approval certificate to the Executive Director of the Environmental Assessment
Office. The application is submitted to request a certificate to mine these coal reserves at
full production capacity beginning in May 1996,

Our objective is to develop the McGillivray coal reserves which represent a viable and
valuable resource in southeast British Columbia. As responsible mining professionals, we
intend to pursue development with maximum extraction and minimal environmental
impacts. A very smail scale contract type open pit operation which is carefully ptanned will
be capable of maintaining or enhancing land productivity and wildlife habitat in the area of
interest.

We have successfully extracted a coal "Bulk Sample" in 1995 and the coal was delivered to
Elkview Coal Corporation's preparation plant.

A letter of intent has been signed in which McGillivray Mining Ltd. has agreed to deliver
approximately 200,000 raw tonnes of metallurgical coal per year to Elkview Coal
Carporation through 1986 and 1997.

Qur reserves include 800,000 tonnes in the proven categary from one coal seam, within the
immediate area of the old mine. The area north of the pipe line could contain several
miilion tonnes of coal.

This report addresses the first four years of production. As further exploration is completed
the project could potentially expand. The abandonment plan leaves the project in excellent
condition to allow mining expansion to the south. Waste material from further expansion
could be backfilled into the mined out area.

We have retained competent, professional consultants to ensure the integrity of this project.

Page 1 McGitllivray Mining Ltd,
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) 1.0 Proponent and Project Introduction :

An opportunity has been identified to develop a valuable and viable metallurgical grade
coal reserve in southeast B.C. This property provides a proven reserve capable of
supporting a small contract open pit coal operation.

The contract mine will deliver raw coal to large scale producers already operating open pit
mines and preparation plants near Sparwood 8.C.

Metallurgical coal is used for steel production and the coal reserves identified wilt provide a
high quality coal while providing jobs for unemployed Eik Valley residents.

The project has been broken down into two initial Phases of development. Phase 1 refers
to a bulk sample of roughly 20,000 raw tonnes, which was completed in the Fall of 1895.
Phase 2 refers to production mining at the rate of approximately 200,000 tonnes of raw coal
per year over a four year period through 1996 and 1999, The mine could continue to
produce ccal beyond 1989 as more reserves and customers are identified. This
Application refers tc production mining for Phase 2.

Potential customers for McGillivray coal reserves are Elkview Coal Corporation, Fording
_ Coal Ltd., and Line Creek Resources Ltd. Coal samples will be shipped to potential
) customers for analysis during 1995 and beyond.

Reputable consulting firms are being retained to complete environmental baseline studies,
rock slope engineering studies, stability analysis, forestry, and other specialized
investigations.

The area of inferest is referred to as the "McGillivray" or "Loop Ridge" area located roughly
twenty kilometres east of Sparwood B.C. on Highway 3 and three kilometres south on the
Coal Mountain (Corbin) access road. Figure 1 is a location map that relates the property to
the town of Sparwood, Elkview Coal Corporation's Sparwood aperations and Fording
Coal's Coal Mountain operations.

McGillivray Mining Ltd. was formed during 1985. Each of its three directors has over 20
years of experience in open pit mining and are residents of the Ek Valley.

The management and operating team of McGillivray Mining are dedicated fo
professionalism and sustainable development. We have strong backgrounds in geology,
engineering, and mine operations. A large portion of our experience has been dedicated to
starting and developing metallurgical coal mines in southeast B.C.

The management team for McGilliviay Mining Ltd. has enjoyed good relations with the
: Ministry of Energy Mines and Petroleum Resources, Ministry of Environment, and the
J Occupational Health and Safety branch.

Page 2 McGillivray Mining Ltd .
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) The owners and directors of McGillivray Mining Ltd. include:
« Mr. Gerald S. Reeves, B.Sc. Mining, P.Eng. : General Manager.
« Mr. Robert J. Morris, M.Sc. Geology, P.Geo. : Geology and other technical and
administrative functions.
« Mr. Russell Pask, : Mine operations. Currently managing a successful contract
mining company (Fred Sowchuk Trucking Ltd.) with a long history in the Elk
Valley. Mr. Pask and his supervisors hold "Shift Boss" certificates.

Appendix C provides detailed information about the corporate directors.

Preliminary mapping by the Geological Survey of Canada (Price 1961) identified coal-
bearing strata in the area. The Alberta Natural Gas Company Ltd. (ANG) completed seven
core holes in 1964 and the property was extensively explored by Crows Nest Industries,
and Kaiser Resources Lid. betwesn 1964 and 1970. The property is identified as a multi
seam high quality metallurgical coal deposit with extensive reserves.

Reports indicate that, based on extensive drilling, trenching, and mapping, the property will
support an economic, low strip ratio {roughly 3.5 :1) open pit mine. Strip ratio is measured
as bank cubic meters of waste rock and overburden per tonne of raw pit run coal.

In 1869-1970 a large test pit was excavated (Figure 7) and approximately 55,000 tonnes of

) metallurgical grade coal was hauled to the Michel coke ovens still operating at that time.

The test pit exposed a very thick coal seam (over 10 meters thick) over a height of roughly
30 meters. The test pit was reclaimed in 1973 and the property was abandoned.

The data base and other informaticn was retained in the files of Westar Mining Lid. and
became the property of Elkview Coal Corporation after their acquisition of the Sparwood
operations. This data has been transferred to McGillivray Mining [td. Elkview Coal
Corporation will have first right of refusal to buy McGillivray coal. Appendix A provides a
letter from Mr. Wolf Nickel, General Manager for Elkview Coal Corporation to McGillivray
Mining Ltd.

In 1892 Morris and Reeves identified the potential for a small contract mining operation that
will deliver 200,000 to 300,000 tonnes of pit run coal per year to a large scale producer in
the vicinity of the McGl[Iwray property.

Exploration and quality testing was completed in 1983 and a decision was made to proceed
with a bulk sample in 1995 and production mining in eariy 1996.

Crestbrook Forest Industries Ltd. owns the land and coal reserves and they have agreed to
allow production mining to proceed. Appendix B provides a copy of their letter to
McGillivray Mining Ltd.

Page 3 McGillivray Mining Ltd.
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) The property is legally described as a portion of Lot 1, Plan 9514 of the Tent Mountain
' Block.

Page 4 McGillivray Mining £td .
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2.0 The Purpose and Major Project Components :

The purpose of the McGillivray contract coal mine is to provide for the utilization of a viable
low strip ratio resource with a minimun of environmental impact.

The Elk Valley area, which includes Femieg, Sparwood, and Elkford in southeast B.C. has
recently been impacted by severe changes and job loss. These negative developments
resulted from a very large scale coal producer declaring bankruptcy (s-21 ) and a
depressed coal market.

The Elk Valley is presently in a state of slow recovery but there is still a great deal of
unemployment. The new owners of the Balmer operations are establishing coal contracts
but they are still operating well below their annual plant capacity. A window of opportunity
now exists for a small contract operation to provide coal to the large producer.

The development of the McGillivray coal reserves provides a oppartunity to utilize a very
viable resource with minimal enviranmental impacts and to assist the large scale producers
with their mine development plans as they schedule higher ratio reserves.

The McGillivray project will not only provide jobs for Elk Valley residents but will contribute
to the recovery of the Elk Valley in general.

The McGillivray project will operate as if it were a coal quarry. Raw coal will be mined with
conventional construction equipment and hauted in highway type coal trucks to an existing
preparation piant.

The major project activities will include the following :
o Dxill, blast, load, haul and dump waste rock in low elevation minor dumps.
Maximurn back-filling of mined out areas will be included.
Load coal at the mine site and haul it to the purchasers plant.
Stockpile topseil as much as possible for reclamation purposes.
Reclaim the areas of disturbance for abandonment.
Construction will be confined to road upgrading and site preparation.
Logging activities will precede waste dump construction.

3.0 Existing Background Information :

The proponent retained the services of Interior Reforestation Co. Lid, in 1995 to gather and
document environmental baseline information. This process was completed as part of the
"Application far a Coal Bulk Sample", April 21, 1995. Section 3.0 includes the results of
their preliminary investigations.

An Environmental Baseline Study began in May 1995 and Piteau Associates from Calgary
Alberta was retained to complete the studies and provide an interim report for the purpose

Page § McGillivray Mining Ltd .
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of this application. The scope of work for Piteau Associates was develeped and approved
by the Ministry of Environment office in Cranbrook B.C., and will continue over a one year
period. Appendix E provides the terms of reference from the Ministry of Environment and
the interim report from Piteau Associates.

3.1 Environmental and Physical Setting

The proposed mine area is in the middle of an industrial area with Elkview Coal
Corporation's operations immediately to the northwest and Fording Coal's Coal Mountain
operations 20 km to the south. A twinned Alberta Natural Gas Pipeline crosses the
property roughly 600 meters to the south. The land is not, therefore, as aftractive as other
areas in the district for hiking, snow sports, or other outdoor recreation. The area has been
used by hunters but there is no potential for fishing. The primary land use is coal mining
and farestry.

The west side of the property is bound by the Canadian Pacific Rail Line and the east side
is bound by a ridge forming limestone.

The proposed pit excavation is located on a northwest facing grassed slope. The areas
south and north of the pit are covered by forest and the least productive forest land exists
below and west of the proposed pit area.

3.1.1 Climate

The average temperature and precipitation data for the years 1980 to 1992 was acquired
from the Environment Canada weather station in Sparwood B.C. This weather station is
located approximately 14 km northwest of the mine site and 310 meters lower in elevation.

Average temperatures range from a high of 15.3°C in July to a low of -8.2°C for December.
Monthly precipitation ranges from a low of 33.3 mm in March to a high of 66.9 mm in
November.

Wind data was acquired from Elkview Coal Corporation. Winds from the south to
southwest are prevalent at the Mannix weather station and average between 11 and 14 km
per hour. The prevalent wind direction at the Sparwood weather station is south to
southeast. The Mannix weather station is approximately 10 km from the mine site.

3.1.2 Water

The area identified for the proposed mine site is located on a gently dipping (20°) dry siape.
There are no water courses or springs in the pit area but minor to intermittent drainage's
are crossed by the access roads. Culverts were installed as part of the access road
upgrading for 1995. Figure 2 provides a site plan and air photo of the pit area.

Page 6 McGillivray Mining Ltd .

© Page 136 of 305 EML-2023-31638



Application for a Project Approval Certificate

Site inspections {o date have not revealed significant weeping faces or ground water
concernis in the area of the mine or mine access. There have been no sfope failures or
signs of instability as a result of erosion or ground water flows.

The old test pit provides an excellent opportunity to examine the rock mass and potential
ground water concemns in the pit area. Here a 30 meter high exposure of the old highwall
shows no signs of weeping faces or pooling in the pit bottom. The bedding is dipping
roughly 60° to 65° to the west and there are no signs that the bedding is conducting any
water.

Drainage will be accomplished by constructing a series of drainage ditches to control both
clean water around the active mine area and silty water from the active working area of the
mine. Dirty water will be directed to settling facilities illustrated on the "Mine and Dump
Plans",

Water quality studies have begun as part of the Environmental Baseline study. The 1995
water quality data for freshet has been gathered and other studies are under way using site
specific guidelines from the Ministry of Environment. Hydrology information is provided in
the Environmental Basefine interim report (Appendix E).

The Ministry of Environment has advised that there are no water licenses in the area of
interest.

3.1.3 lLakes and Streams

There are no mgjor streams, lakes, or fish habitat in the immediate vicinity of the proposed
mining area.

3.1.4 Soils and Surficial Geology

The sails in the vicinity of the proposed mine are classified as anthropogenic in the Ministry
of Environment Biophysical Rescurces of the East Kootenay Area, soils report. The
Anthropogenic Land type consists of severely man modified materials, caused by open pit
mines.

Soils in the valley bottom are in the Lancaster Soil Association and are derived from
fluvioglacial parent material, which are well drained and are generally sandy loam in
texture.

Sails to the south of the mine site are in the Morrissette Soil Association and are derived
from morainal parent material. These soils are moderately well drained and are silty clay
loam in texture. This is a dark, shaley soil that is easily compacted.

Page 7 McGillivray Mining Ltd .
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Soils to the north of the mine site are in the Galton Soil Association and are derived from
fluvicglacial parent material. These soils are well drained and are a gravely sandy loam in
texture. Thess soils are found on sandstone derived terraces and fans.

Soils east of the mine site are in the Ridge Range Soil Asscciation and are derived from
Colluvial parent material. These stoney soils are rapidly drained and a gravely sandy loam
in texture. Approximately 20% of this material is classified as Rock Outcrop.

3.1.5 Vegetation

The proposed mine site is located in the Msdk (Dry Cool Mountain Spruce) biogeoclimatic
subzone as described in the Field Guide for Site Identification and Interpretation for the
Nelson Forest Region. This subzone is characterized by climax zonal sites with stands of
white spruce and subalpine fur with minor armounts of Douglas fir. Seral stands of
lodgepole pine are common. False azalea, Utah honeysuckle and buffaloberry are
common shrubs. Gooseberry, twinflower, pinegrass and heart-leafed arnica are commorni
herbs. The mine site is located on a forest type classified as Open Range on the
Crestbrook Forest Industries Forest Cover Maps. This Open Range is really a reclaimed
mine excavation.

The area surrounding the pit area is dominated by lodgepole pine and trembling aspen.
The majority of the pine stands are between 61 and 80 years old and are between 10 and
28 meters tall. Spruce and Douglas fir make up a minor component of the timbered stands.

Knapweed is known to occur near the site. Operators will be made aware of the presence
of knapweed and a spraying program may be required.

3.1.6 Wildlife

The area around the proposed mine site is classified as E* X*M* W, by the Ministry of

Environment's Biophysical Classification for Wildlife Capability. This means that the area is
generally high quality elk and moose winter range, moderate capability mule deer winter
range, and low capability white tail deer summer range. High quality winter range has the
capability of supporting 7 to 10 elk or 3 to 5 meose per square km per winter while
modsrate winter range has the potential to support 5 to 11 mule deer per square km per
winter. Low quality summer range has the capability to support 2 to 5 white tailed deer per
km square per summer. This area is impoertant to ungulate species from late fall to early
spring {D. Martin MOE personal communication).

Calving and fawning areas exist below the mine area and above the Michel Valley near the
CPR rail line. Adequate movement corridors exist above and below the pit area. Mining
activities will be timed so as to minimize the impact on wildlife. The mine management may
chose not to operate during severe winter months to accommodate the wildlife. It is,
therefore, very important that an approval be received by April 1996 in order for the
operations team to meet their contractual obligations of 200,000 tannes during 1996.
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The area above the mine site is classed as low capability elk and mule deer summer range
and very low capability moose summer range. The Michel Valley well below the elevation
of the mine is very high capability elk winter range, moderate capability mcose and mule
deer winter range and low quality white-tailed deer summer range.

3.1.7 Fisheries

There are no streams or badies of water in the proposed mining area or along the access
roads that provide fish habitat.

Michel Creek is located 1,000 meters to the west of the. pit area and a fishery value is
present. The Environmental Baseline work will identify fish populations in Michel Creek
{Appendix E).

3.1.8 Agriculture

The Canadian Land Inventory Map for the soil Capability for Agriculture identifies the area
around the proposed mine site as 8° T7° CT. This means that 80% of the area is class 6
agricutural soil, which is only capable of producing perennial forage crops and
improvement practices are not feasible. This area is affected by adverse topography, with
either the steepness or the pattem of slopes limiting agriculiural use. Twenty percent of the
area is classified as 7° CT. Sails in this class have no capability for arable culture or
permanent pasture and are limited by adverse topography and climate.

3.1.9 Forestry

The Canada Land Inventory Map for forestry identifies the area around the proposed mine
site as 4’ M5*RM. This means that 70% of the area is class 4 forest land which has
moderately severe limitations to the growth of commercial forests. Productivity from these
soits. will usually be from 51 to 70 cubic feet per acre per year. Soil moisture is the most
limiting factor for timber production in the pit area. Thirty percent of the area is Class 5
farest land having severe limitations to the growth of commercial forests. Productivity from
these lands will usually be from 31 to 50 cubic feet per acre per year.

3.1.10 Inhabited Places Near the Mine Site
The closest cammunity to the mine site is the town of Sparwood B.C. Sparwaod is located

roughly 20 km west of the mine area and has a population of 2,000 people. The Corbin
town site is located roughly 20 km to the south and six to eight residents live there.
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3.1.11 Recreation

The Canada Land Inventory Map for Quidoor Recreation identifies the area around the
mine as 50QV. This means that the area has Class 5 outdoor recreation capability, which
is maderately low. This area is classed as land affording opportunity for viewing upland
wildlife with & variety in topography. Hiking and nature studies are possible activities in this
area. The area is used by hunters between April 1 to June 15 and from September 1 to
November 15,

3.1.12 Socio Economic Setting

Considering the negative impacts on the Elk Valley economy from the recent mine
bankruptcies and down sizing of mines in the area, a new project like the McGillivray
operation can only help the economy and provide some jobs for Elk Valley residents.

Conisidering that an average home may have two adults and two children in this area, each
job created could affect four people. If the praject could support 80 employees then 320
people will be positively impacted by the project. The operation and improved employment
conditians will result in a positive impact on the local merchants and suppliers as well.

4.0 Project Facilities :

The McGillivray coal project will be operated without the need for any new infrastructure.
All of the required facilities will be provided by the mining contractor (off site) or the
purchaser of the coal {off site).

4.1 On Site Facilities

On site facilittes will include a gate, first aid supplies, water storage and mine rescue
supplies.  Sewage facilities will be self contained and pumped out regularly.
Communication facilities will be provided by mabile radios operated from mine supervisor's
trucks, mine equipment, and a central dispatch.

4.2 Off Site Facilities

Fred Sowchuk Trucking Ltd. (contractor) has maintenance facilities along Highway 3 at the
main access to Elkview Coai Corporation roughly 5 km east of Sparwood B.C. There will,
therefore, be no need to establish any permanent on site facilities at the McGillivray mine
site. All of the facilities will be supplied by using small trailers as needed.
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Large scale producers near the McGillivray coal project will purchase the coal on a raw
basis and process it through their existing plants. There will be no need for the preparation
plants to éxpand or make major modifications to receive the coal.

5.0 Project Construction and Timetable :

McGillivray Mining Lid. is scheduled to deliver roughly 200,000 raw tonnes of coal each
year beginning in 1896. For this reason the operation must have approval early in 1896 in
order to accommeodate the contract obligations.

The canstruction work associated with the operation will include :
» Removing trees from the mine and dump areas.
» Stockpiling topsoil.
o  Widening of access roads as required.
¢ Road upgrading was completed in 1995 as part of the bulk sample program.

Figqure 16 Construction Timetahle.
1996 Schedule May June July August September October

Tree Removal
Widen access roads
Stockpile Tapsoil

6.0 New or Expanded Public Works :

There will be no new or expanded public works as a result of the McGillivray Coal Project.

7.0 Potential Effects of the Project :

7.1 Socio-Economic

The major socio-ecanomic effect of the project will be that eighteen to twenty empioyees
will be working at the minesite on each shift. If four shifts are required, 80 employeas will
be needed. The communities of Sparwood, Fernie, and Elkford will be positively affected
by the project.

A recent study by The Ministry of Forests from Cranbrook B.C. entitled "Cranbrook Timber
Supply Area, Socio-Economic Analysis" prepared by Pierce Lefebvre Consulting of
Vancouver B.C. in March 1995, has been used to obtain the most recent source material
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considering socio-economic issues for the area of interest. For the purpose of this report
the saurce of infarmation will be referred to as PLC, 1995.

The population of the mining communities will not be significantly changed because of the
contract mine. Figure 16 provides a bar graph of the populations from the 1881 and 1991
census estimates, PLC, 1995. Table 1 illustrates population and percent change between
1971 and 1991 for communities in sautheast B.C.

Page 12 McGillivray Mining Ltd.
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Table 1 Population by Community

1971 1876 1981 1986 1991
Cranbrook/Kimberley: '
Cranbrock 12000 13510 15941 15893 16447
Kimberley 7641 7111 7375 6732 6531
Census B 4226 6008 6913 7118 6914
Sub-total N 23867 26629 30229 29743 29892

Total 34550 40723 47110 46550 45470

Source: Statistics Canada, Census Data. Extracted from PLC, 1895,

Fiqure 17
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Source: PLC, 1995

The Elk Valley communities of Sparwood, Elkford and Fernie were developed to service the
coal mining industry. Femie was incorporated in 1904, Sparwood in 1966 and Elkford in

Page 13 McGillivray Mining Ltd .

- Page 143 of 305 EML-2023-31638



Application for a Project Approval Certificate

1971 when the Fording coal started a new mine 65 km north of Sparwood. The new mine
employed 1,560 workers, PLC, 1895.

Coal mining is the dominant activity in the Eik Valley but the natural setting has provided for
forestry, cattle ranching, outdoar recreation. Tourism is also an imporant part of the Elk
Valley economy including golf, fishing, hunting, downhill and cross country skiing, -and
snowmabiling.

Table 2 illustrates the major Elk Valley employers. Employment is expressed in person
years (PY). This is "a standard measure of employment that takes into acceunt part time ar
seasonat full time work. For example, if an employee works full-time for six months, he or
she accounts for 0.5 PYs of employment. Using PYs allows different types of employment
to be compared on a similar basis ", PLC, 1995,

Table 2 Major Elk Valley Emplovyers

Forestry

Crestbrook Forest Industries 212
Galloway Lumber 108
Canada Cedar Pole 27

Public Sector

School District #1 313
City of Fernie 50
District of Elkford 20
District of Sparwood 40
Fernie District Hospital 75
Sparwood General Hospital 60
Other

Transwest Dynequip 54
Fernie Snow Valley (ski hill} 85
QOverwaitea Foods 60
Total 3,154

Source: PLC, 1995
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The McGillivray operation management may choose not to operate during December,
January and February in order to accommodate the wildlife in severe winter conditions. If
eighty employees work for 0.75 years for four years then the number of persan years will be
240 for this application. Table 2 compares the McGillivray operation to the other five coal
producers combined. This represents an increase for mining of 11.6%.

Considering the 1991 census the age structure of the population by community for
southeast B.C. is presented in Table 3. In The Elk Valley 26% of the population is under 15
years old compared with all of B.C. at 20%. The popuilation over 56 years is 7% while all of
B.C. has 13% of the population over 65 years old, PLC, 1995.

Table 3 Age Structure of Population by Community, 1991

Cranbrook Kimberley ‘Elk

Age Structure

% under 15 23 19

%15 to 34 30 24

%35 to 44 16 16

%45 to 64 20 22

%65 and older | 11 19

1991 Population | 16,447 6531

Source: Census Data, from PLC, 1995.

Page 15 McGillivray Mining Lid .

* Page 145 of 305 EML-2023-31638



Application for a Project Approval Certificate

7.1.1 Economy

The main industries supporting the economy of the area are mining and forestry. Tables 4
and 5 provide estimates of employment and income prepared by the Treasury Board
Secretariat of the Ministry of Finance and Corporate Relations. These tables also indicate
that agriculture, ranching, tourism and the service sector are important contributors, PLC,
1695.

Table 4 Estimates of 1991/92 Employment in the Cranbrook
Timber Supply Area

Number of Employees

Cranbrook | Kimberley Generated | % __ by
' Sector
Basic
Mining 324 558 1431 27
Forestry | 937 194 665 13
Public 1715 698 1074 25
Sector
Tourism | 574 145 186 8
Agricul. | 52 22 73 2
Other 1688 171 722 17

Source: PLC, 1995

In the Elk Valley region coal mining produced 18.7 million tonnes between 1987 and 1991,
This dropped to 10.6 million tonnes in 1992 or 44% due to major shut downs at three of the
five producing mines. Production increased to 12.9 million fonnes in 1993 and to 16.1
million tonnes by the end of the first quarter of 1994. Due to the fact that the world coal
market has been depressed, employment levels are not expected to return to the 1991
levels. Ownership demands for higher productivity and more efficiency have reduced the
size of the workforce, PLC, 1995. One producer has been operating at less that full
capacity.

There are no plans for any new major mines in the Elk Valley region but there is a strong
potentiat for a small contract type operation to succeed. The McGillivray project will
increase the potential of the purchaser to produce additional coal without having to mine it
themselves. The coal may be sold on a spot market as a stand alone product or blended to
enhance the raw coal feed at the plant.

Page 16 McGillivray Mining Ltd,
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Table Estimates of 1991/92 After Tax Income
After Tax lncome ($M|lllon)

‘Basic Cranbrook | Kimberley [:Ee : =1 Other | Non- % by

Industry | Basic Sector

WMining e (70 160 030 264"
Forestry 1. 0 11.2
Public 335 14.9 18.3
Sector

Tourism 5.6 1.5 3.1
Agricul. 0.7 0.3 1.1
Other 32.5 3.9 12.2
Pension 20.5 13.5 9.2
Investment | 22.2 54 8.2
Transfer | 7.9 3.4 52
uic 6.1 2.6 | 4.1
Sac.8ecur. | 5.7 15 21

Source: PLC, 1995

7.1.2 Unemployment

During the 1980's and early 1990's the Elk Valley suffered greatly along with other parts of
the East Kootenay region. Average levels of unemployment are only starting to retumn to
the B.C. normal levels. Jobs in forestry and mining bring high pay rates and when this high

income Is lost it is not easily replaced, PLC, 1995.

In 1992 the Westar Mining operation near Sparwood B.C. closed down. This created a
serious unemployment problem in the Elk Valley. Table 6 provides the status of Westar

mine workers as of March 1994, PI.C, 1995.
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Table 6 Status of Displaced Westar Mining Workers

(as of March 1994)
% of Displaced | Sparwood Feml_e Elkford | Other | Total
‘Workers :
at-local mines 36 37 38 30 35
own business 4 6 3 3 4
not in workforce B 7 4 7 7
school 5 3 3 11 6
unemployed/status | 29 29 35 21 27
unknown
relocated/working 12 16 11 16 14
relocated/Unknown | 8 2 6 12 7

Source: PLC, 1995

The displaced workers are displaced as follows, PLC, 1995:
e relocated (34%),
o started their own business (6%),
e no longer in the [abour force (10%),
» two years after the lay off 50% continue to live in the EIk Valley but are still
unemployed, looking for wark or in employment training programs.

7.2 Labour Force

The McGillivray project will have a positive effect because it will be operating on a similar
shift schedule to the larger producers. The coal mines in the Elk Valley operate 24 houirs
per day and include two twelve hour shifis per day. The McGillivray operation will
potentially employ up to eighty people and provide some new jobs for EIX Valley residents.

7.3 Heaith

The McGillivray coal project will be operated as a small contract operation. There is no
potential for this small scale operation to require major infrastructure or sewage treatment
facilities. Sewage will be managed using portable facilities and there will be no
contaminated discharge from the project that will become a health hazard.

Water and air quality monitoring will be part of the mine operations process. Dust created
by a small scale contract operation will be controlled using a water truck.

7.4  Environmental Effects

The Environmental Baseline Study will be completed in the Spring of 1996. From this
baseline information it will be possible to determine any negative effects created by the
mining operation. As the operation progresses a monitoring and reporting program will be
established. The Environmental Baseline interim report is located in Appendix E.
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7.4 Surficial Geology

The soils inside the vicinity of the proposed open pit perimefer are in an Anthropogenic
Land type consisting of severely man modified materials, as caused by open pit mines.
This area is covered by tall grasses and underiain by well drained loam and silty clay which
has been dozed during reclamation. In places bedrock is exposed. The surficial geclogy
inside the pit perimeter will be mined out and selected soils will be stackpiled for future
reclamation.

Soils to the immediate west of the proposed pit perimeter and under the proposed waste
dump area are in the Morrissette Soil Association and are derived from morainal parent
material. These soils are moderately well drained and are silty clay loam in texture. This is
a dark, shaley soil that is easily compacted. Exploration work has revealed bedrock at
between three and seven meters. The soils in this area will be partly stockpiled for
reclamation.

7.4.2 Waste Characterization Program

The waste materials produced by the mine will include topscil, shale, siltstone and
sandstone. These materials will be excavated from the open pit mine and placed in low
elevation waste dumps. The waste materials will be end dumped from waste haul trucks.
The top soil will be partly stockpiled for reclamation purposes.

7.4.3 Surface and Ground Water Quality

Inside the proposed mine area the only signs of water outside of temporary surface run-off
exist in small seeps along the lower road (Figure 2). A surface and ground water sampling
program and hydrology study are included in Appendix E. As the mine progresses a water
quality program will be included and this will be co-ordinated with the Ministry of
Environment office in Cranbrook B.C.

Michel Creek is located roughly one kilomefre to the west and has been included in our
investigations.

The practice normally followed by open pit mines is to keep the clean water clean and
divert it around the active workings while silted flows are controlled and directed through a
ditching and settling facility.

7.4.4 Surface and Ground Water Hydrology

To date there have been no permanent or significant flows observed inside the proposed
active mine area. The hydrology in the vicinity of the mine is addressed in Appendix E.

The mine drainage system will be designed to controt flows and manage stream velocities if
streams occur on a temporary basis. An in pit dewatering program will be developed
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should ground water flows develop inside of the open pit area. These ground water flows
will be controlled by drainage ditches and directed into settling ponds as required.

7.4.5 Vegetation and Forestry Resources

The effects of the operation on forestry rescurces are explained in Appendix M by Kimmur
Forestry Consultants Ltd. The mining and dumping areas have been assessed for existing
and potential land use plans. Inside the pit perimeter the tall grasses will be removed with
the topsoil. The net effect of the project will be that there will be more usable productive
land inside the areas of disturbance at abandonment than there is presently. A long term
forest will be planted on the reclaimed areas, following the recommendations of the
Farestry consultant.

7.4.6 Wildlife Resources

The efiect on the wildiife resources is an important consideration for this project. Inside the
areas of disturbance the reclamation plan will accommodate elk, deer, and sheep by
providing more surface area of high quality land than there is presently. The abandonment
plan (Figure 15) will create more southwest facing slopes than there are presently (8.7 ha,
new) and provide for sheep terrain (6.6 ha, new) inside of the ultimate pit area where it is
not back-filled.

The wildlife migration corridors east and west of the active mine area will not be impacted
by the operation. The management of McGillivray Mining Ltd. may not operate the mine
between December and February inclusive to further accommodate the wild life needs
during winter conditions.

Wildlife studies are included in Appendix E by Piteau Associates.
7.4.7 Fisheries and Aquatic Resources

The only fisheries in the general area of the proposed mine site are in Michel Creek roughly
1 km to the west of the active mine area. Appendix E provides the results of our fisheries
studies to date. The future water quality program will ensure that any negative impacts an
the fishery value of Michel Creek are identified.

7.4.8 Land Capability

The McGillivray coal project will create a more productive and larger useful forestry land
surface than is presently found inside of the proposed area of disturbance. There are two
waste dumps required in the four year plan. These include an in-pit dump or backfill and an
autside dump located along the west side of the [ower access road. As these waste dumps
are reclaimed at slopes of 2:1 a greater land surface will be created than presently exists.
The reclaimed dumps will be reforested fo provide for a long term forestry land base, as
specified by the forestry consultants.
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7.49 Archaeological and Heritage Resources

The Archaeological and Heritage Resources have been addressed in Appendix 1. by Mr.
Wayne Choquette
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8.0 Proposed Preventative and Mitigative Measures :

The proposed preventative and mitigative measures have been discussed in Section 7.0 of
this report under "Potential Effects of the Project . The preventative measures discussed
include :

surface and ground water management,

fish and wildlife,

water and air quality,

sewage treatment,

dust control, and,

a program to monitor the project after the certificate is granted. This will be co-
ordinated with the Ministry of Environment representatives.

9.0 Plans Pertaining to Land Use and Resource Issues :

The plans illustrating the land use and farestry resource issues are provided in Appendix H.
Plans related to the mining activities are located in Figures 9 through 15.

9.1 Mineral Claims

The B.C. Access Centre has advised that there are no mineral leases in the area of
interest, as of April 17, 1995.

9.2 Trapping

Licensed users have been investigated and include trappers, guides and cutfitters. There
are no guides or outfitters using the area and the only trapper (licence number, 0423t 023)
has given up use of the area of interest because of Ministry of Environment's land closure
(as per phane call 20 Nov. 1995). Appendix D provides a licensed trappers map of the
area,

9.3  Native Land Claims

Surface rights, and land ownership is controlled by Crestbrook Forest Industries Ltd. A
"Land Lease" will be provided fo McGillivray Mining Ltd. for the purpose of coal mining.

The First Nation council has been advised of the intent ta develop the praoject and there
have been no issues raised to date conceming native land claims on these private lands
{Appendix I).

9.4 Logaging Rights

Logging rights will be controlied by the land owner, Crestbroak Forest Industries Lig.
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9.5 Hunting

The Ministry of Environment presently has a full closure in place for the McGillivray: Area.
There is no vehicle access permitted but hunting on foot is allowed. Hunting boundaries
will be carefully marked during periods of active mining, following recommendations of the
Ministry of Mines.

10.0 Public and First Nation Liaison :

A program has been initiated in 1995 which has established initial liaison with the public
and First Nation groups.

10.1__Public Information Distribution and Consultation Activities

The consultation program began with the "Bulk Sample” extraction in 1985 but the
information included an explanation of the scale of the operation at full production.
Notification and consultation has included the following:
o The Fernie Free Press, April 26, 1995,
» The British Columbia Gazette, April 27, 1995.
« The EIK Valley Miner, May 2, 1895,
» Meeting with Crestbrook Forest Industries Ltd. and The Corbin Wildlife Society
to discus our intentions and their concerns on May 19, 1995.
o The Elk Valley Integrated Forestry Task Force, presentation on June 14, 1995
by Gerald Resves P. Eng.
e The Femie Free Press, June 21, 1995.
« The Elk Valiey Miner, August 1, 19985,

10.2 Proposed Future Public Consultation

Future public cansultation will include the following:

« Further local project updates through the Elk Valley Miner and The Femie Free
Press.

« A public presentation will be held locally which will include maps and plans of the
proposed mine along with photographs of the "Bulk Sample" program. This
prasentation will be attended by a representative of the Environmental
Assessment Office.

10.3 _First Nation Consultation Activities

The First Nation consultation efforts have been directed through the tribal council office in
Cranbrook and Mr. Wayne Choquette who is an archaeologist retained by the proponent to
assess the mining area and explain his findings to the First Nation representatives.
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On October 18, 1995 the tribal office.in Cranbrook was contacted and McGillivray Mining
Ltd. was advised that, where private land is invoived the First Nations representatives
normally do not get involved. Mr. Hugh Taylor (the First Nation land and resources

representative) did not express any concerns or raise any issues regarding iand claims. He
advised the proponent that the Ministry of Mines will provide them with a copy of this report.

10.4 _ Proposed Future First Nation Consultation Activities

After this report is reviewed by the First Nation representatives the proponent will arrange a
meeting with them to discuss the findings of Mr. Wayne Choquette and the First Nation
team their request.

10.6 _Consultation with Govemment Offices, Municipalities, Regional Districts and
B.C.'s Neighbouring Jurisdictions

Consultation with the B.C. Ministry of Energy, Mines and Petroleum Resources and the
Ministry of Environment began in 1993 with a report presented during separate meetings
with each group. The report was entitled "McGillivray Area Preliminary Exploration and
Strategy”, August 16, 1993 by Robert Moiris P.Geo. and Gerald Reeves P.Eng. This report
was circulated throughout the government offices to advise them of the potential of the
McGillivray area.

Approvals for exploration work were co-ordinated through the Ministry of Energy, Mines and
petroleum Resources office in Cranbrook in 1993,

A report was presented to The Ministry of Energy Mines and Petroleun Resources and a
land use review committee including representatives from several government agencies on
April 21, 1995, This report was entitled "Application for Approval of A Coal Bulk Sample".
The report provided all of the known informaticn available up to April 21, 1995 for the area
of interest. This Application was successiul and a bulk sample was delivered fo the Elkview
Coal Corporation in September 1995,

10.6 Issues ldentified From Section 10.56

The areas of concern expressed by the government agencies include the following :
Fish and Wildlife :

The McGillivray area provides some winter range for ungulates and migration paths
exist above and below the mining area. The "Ultimate Pif" area will disturb a
northwest facing slope that was reclaimed in 1971 and is now covered with talt grass
(Figure 2).
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There are no south facing slopes impacted in the four year mine plan. The mine
waste dumps will be reclaimed at slopes of two horizontal to one vertical {2:1) and
will create south and southwest facing slopes to enhance the area for wildlife,
These slopes will provide class 1 ungulate habitat at abandonment. Half of the area
of the northwest facing grass slope (Figure 2) will be back-filled with rock and
reclaimed at a stope of 2:1 (Figure 15). This will provide south and southwest facing
slopes inside the area of the ultimate pit which is now facing northwest.

The management of McGillivray Mining Ltd. intend to plan their operation and coal
haulage schedule to accommodate the wildlife needs during severe winter months.
The mining operation will not impact the migration corridors along Loop Ridge, to the
east or the slopes immediately abave the Canadian Pacific Railway tracks to the
west which are also used by deer during calving season.

Wildlife studies have been addressed by Piteau Assaciates in Appendix E.
Water Quality :

Water quality concerns have focused on Michel Creek. The Ministry of Environment
from Cranbrook has asked the proponent fo monitor the water quality for several
metals and nutrients. Algae growth inspections were also requested. A request was
made o sample and test ground water flows from below the mining area before it
flows into Michel Creek and to sample Michel Creek both up and down stream of the
mine site. The terms of reference, approved by the Ministry of Environment, and the
water quality program is included in Appendix E.

11.0 Geology and Reserves :

11.1 _Regional Geology

The McGillivray mining area is underlain by coal-bearing strata (Mist Mountain Formation)
of the Jurassic/Cretaceous Kootenay Group. Geologically, the area represents the
northeast edge of the Crowsnest Coalfield. This edge of the coalfield is highly faulted with
the Erickson normal fault being the most prominent structurai feature. Figure 4 shows the
regional geology of the area.

The coal-bearing strata is west dipping and forms the east limb of a major syncline. The
total area of the coal-bearing formation in the McGillivray area is roughly 100 hectares on
the nortiy and 100 hectares on the south of the ANG pipe line. The Alberta Natural Gas
Company Ltd.(ANG) showed that up to ten coal seams are crossed by their pipeline.
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11.2__ Site Geoloay

The proposed mine site is cenired at UTM & 502 700 N and 661 400 E, Zone 11, near the
centre of NTS map sheet 82G/10. Surface elevations vary from 1 350 to 1 500 m, while
foctwall elevations of the main seam range from 1 300 to 1460 m.

The area of the seam is approximately 350 m long in the north/south direction and 100 m
wide, east/iwest. Within this area sixteen exploration holes were drilled in 1970, a total of
881.18 m, producing a drill hole spacing of approximately 30m. The holes were not logged
by down-hole geophysical methads, nor were they surveyed down-hole (all of the holes
were assumed to be vertical). Records show hole collar co-ordinates, total depth of hole,
depth to coal, thickness of coal, and seam number. From the drill hole data base and the
surface trace of the coal, footwall and hanging wall contour maps were prepared, and from
these, crass sections (true east/west) were made. '

The footwall of the main seam is moderately uniform and shows an overall strike of 155°
and average dip of 60° to the southwest. In detalil, the top portion of the seam dips more
steeply, up to 80° near the surface and in the bulk sample pit. There is a slight kink in the
footwall contours from north to south, as the sirike changes from about 150° in the north to
165° in the south. This inflection point coincides with the thickest portion of the coal and
may reflect a thrust fault along the seam.

Two air track holes were drilled into the footwall of the bulk sample pit to test for coal below
the main ccal seam. [n both holes, only thin coaly layers were observed. The section
above the main coal seam hosts one layer of coal which will be mined i it is deemed
recoverable (at least one metre thick) as it is exposed. Figure 19 is a compaosite
stratigraphic column for the proposed mine area.
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11.3__ Coal Quality

Coal quality has been assessed from the data provided by Elkview Coal Corp. This was
further confirmed by a trenching and sampling program conducted by McGilliviay Mining
Ltd. in 1993 and the bulk sample taken in 1895, The property will provide a high guality
metaliurgical coal that will perform well in coal preparation plants that are operating in
southeast B.C.

Table 7 Coal Quality

Raw Coal (1) Clean Coal (2)
% Ash 2214 7.45
% Volatile Matter 23.48 incomplete
% Fixed Carbon 54.38 incomplete
Free Swelling Index (FSI) | 4.5 7.5
% Sulphur 0.39 0.50
Gross  Calorific  Value | 6,501 incomplete
cal/gram
Reflectance in oil (3) 1.07 incomplete
% Yield (@ 1.508G) 69.9
Notes:

1. As reported by Chemex Labs Ltd., Vancouver, 1993, for coal from the face of the old test
pit.

2. As reported by Elkview Coal Corp., 1995, from near surface of the bulk sample site, a
1,000 |b. sample.

3. As reported by David E. Pearsan and Associates, Victoria, 1993, for the same sample as
#1 above.

11.4 Reserves

Early workers in the McGillivray area estimated geological reserves to be in the order of
140 Mt. Our estimates are confined to the cleared area of the old mine site, and include up
to 1 Mt of in-situ coal in the main seam.

A mine design has been established in the cleared area of the old mine site which show as
much as 800,000 tonnes to be recoverable. These reserves can be classified as proven.

The coal-bearing strata narth of the ANG pipeline would indicate reserves of a further 4 Mt.
Several areas are nofed to host thick coal seams and exploration programs will be
developed to explore the coal reserves north of the ANG pipeline during the mining period.
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12,0 Mine Planning :

The mine planning has been organized in fwo Phases with Phase 1 representing the 1995
“Bulk Sample" extraction and Phase 2 representing production mining during 1996 and
1989 inclusive,

12.1  Bulk Sample Extraction 1995

A bulk sample extraction of roughly 20,000 raw tonnes of coal has been planned and
completed during 1995, This was a necessary step because the buyers have had the
opportunity to process McGillivray coal to define how McGillivray coal will perfarm in their
preparation plant.

The bulk sample application was submitted to the Ministry of Energy Mines and Petraleum
Resources on April 21, 1995, Approval was received July 26, 1995 (File No. 0600417 -
14675-30). Figure 8 provides a plan view of the as-built survey at the completion of the
bulk sample program.

12.2 Ultimate Pit Plan

An ultimate pit plan has been provided in Appendix F which includes the Piteau Associates
rock slope engineering report and pit wall design recommendations.

The ultimate pit provides a birds eye view of the open pit excavation after all of the material
is extracted from it. This plan is necessary to allow the pit wall design engineer to assess
the pit wall for potential failures and to recommend pit wall configurations that will be stable.
The ultimate pit will be achieved by mining ten meter high benches.

The ultimate pit will be partly back-filled with waste rock in the north half of the pit by the
end of year two mining (Figure 11).

The proposed bench configurations and elevations are provided in Appendix F.

After the geological data base was assessed, and considering economic limitations, an
ultimate pit ratic of 3.3 bank cubic meters (bcms) of waste per tonne of raw coal was used
ta define the ultimate pit limits. The pit will produce roughly 783,000 tonnes of raw coal and
2,584,000 bank cubic meters of waste rock.

Coal will be mined from one main thick seam, {15 to 20 meters thick) and from a smaller
upper seam, (3 to 5 meters thick).

12,3 End 1996 Mine and Dump Plan

The mine plan for 1996 represents the first year of production mining and will release
200,000 raw tannes of coal and 640,000 bcms of waste rock, Figure 10.
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Mining will begin in the north half of the ultimate pit area with a starter pit beginning at
elevation 1380 meters and achieving a depth of 1330 meters. This area will release
200,000 tonnes of coal and 388,000 becms of waste rock.

Coal and waste fromn the north starter pit will be hauled out of the pit via an access road
which provides a safe 8% gradient between 1380 and 1330 elevations. The lower access
road (road #1 figure 2) to Michel Creek Valley and the Corbin access will be used to
accommodate both the waste and coal haulage from the north pit.

Waste rack from the north starter pit will be placed in a single lift at 1380 meters elevation
(Figure 10) just south of the pit area. The maximum dump height will be roughly 20 meters.
This dump surface will be easily achieved as the existing 1380 meter elevation access road
is expanded to the west, '

A drainage ditch and setiling pond wilt be canstructed to control run off water around the
toe of the dump.

‘The year one plan will also include pre-stripping in the south half of the pit area. Pre-
stripping will be completed between 1470 and 1430 elevations exposing metallurgical coal
for year two mining.

Waste rack from the south pit area will be hauled down to the main waste dump along the
lower access road and placed into a fill at 1370 meters elevation (Figure 10). A ramp will
be end dumped at a gradient of 5%. Waste rock from the south pit area will be hauled
down the upper road (road #2, Figure 2).. Some of the rock will be used in the construction
of the upper access road. In-pit ramps will be limited to a2 10% grade

12.4 End 19987 Mine and Dump Plan

During 1997 all of the mining activity will be concentrated in the south haif of the ultimate pit
area, fFFigure 11,

With the completion of the narth starter pit in 1996 it will be possibie to start a back-filling
operation in the north pit area.

Mining benches active during year two will include 1440 to 1380 inclusive. The coal
release will be 200,000 raw tonnes and 686,000 bcms of waste rock will be mined.

The coal will be hauled down the upper access {Figure 2 road #2)to the Michel Creek
Valley and the Corbin Access.

Waste will be hauled along the east side of the pit to 1390 elevation where it will be end
durmped into the mined out north starter pit.
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The main waste dump outside of the pit area to the west is not active during year two
(1997). it will be possible to re-slope a portion of the 1996 waste dumps and reclaim them.
The abandonment plan for the McGillivray property is to provide a forestry land base and it
will be possible to spread topsoil and reforest the dump slopes below the 1380 elevation
dump along the west side. '

Figure 14 provides a plan view of the staged reclamation program for the property which
will allow for annual reforestation.

12,5 End 1998 Mine and Dump Plan

During year three (1998) active mining benches will include 1410 meter elevation to 1350
meter elevation inclusive. The coal release will be 200,000 raw tonnes and the waste
associated with the coal will be 600,000 bems, Figure 12.

Coal and waste rock will both be hauled out alang the west side of the pit over the 1380
meter elevation waste dump. Coal wilt be hauled to the Corbin Access in Michel Creek
Valiey and waste rock will be placed into the 1380 dump to the south.

In pit ramps will be limited to 10% gradients and a flat haulage road will be used along 1370
elevation below the reclaimed 1390 back-filled dump slope in the norih pit area.

The back-filled waste dump in the north pit area will be reclaimed during 1998. it will be
possible to place topsoil onto the re-sloped dump and plant trees in preparation for
abandonment.

12.6 End 1999 Mine and Dump Plan

During 1989 the ultimate pit will be completed as mining activity takes place on benches
1400 meters to 1330 meters inclusive. Waste volumes will include 658,000 bems of rock
and 200,000 raw tonnes of coal which will be hauled via the lower access road ta Michel
Creek Valley, Figure 13.

Waste rock will be placed into the 1380 meter elevation waste dump and this [ift will be
completed. A final ten meter lift (1390 meters elevation) will be placed on top of the 1380
dump. This lift will provide the dump capacity required to complete the four year plan.

A flat bench will be constructed on the waste dump at 1380 meters elevation as the dump
faces are reclaimed to a slope of fwo horizontal to ane vertical (2:1).

A pit road will be established along the west pit wail where the bedding is dipping out of the
road to the west at roughly sixty five degrees. This will provide the safest ultimate pit
access at a grade of 8%. Maximum ramp grades in the pit bottom will be at 10%.
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The waste dumps will be reclaimed and re-forested up to 1380 meters elevation at the end
of 1899. The 1999 dump and the final abandonment plan will be reclaimed by end year
2000.

13.0 Rock Slope Engineering :

The proponent has retained the services of Piteau Associates (Vancouver B.C.) to develop
the final pit wall designs for the McGillivray project.

The preliminary ultimate pit was designed by G.S. Reeves Associates International Ltd. and
geotechnical mapping was initiated by Morris Geological Co.Lid.

A site visit and geotechnical mapping program was completed by Piteau Associates and
their report is included as Appendix F.

14.0 Dump Foundations and Stability :

The proponent has retained the services of Piteau Associates to provide the waste dump
design specifications for the McGillivray project (Appendix G).

A site inspection and exploration program was completed in October 1995 to investigate
dump foundation conditions adjacent and to the west of the lower access road.

The program included five backhoe trenches using a 225 Cat backhoe. Detailed
descriptions are provided in the Piteau report.

Two air track bore holes were also drilled to confirm the depth to bedrock. These holes
were drilled on the lower road. The backhoe reached bedrock at each trench location.

The report from Piteau Associates in Appendix G demonstrates that the waste pile will be
safe and stable with a safety factor of 1.48.

15.0 Forestry Assessment and Planning :
McGillivray Mining Ltd. has developed a four year mine plan that wil provide the land

owner (Crestbrook Forest Industries Ltd.) with a larger productive fong term land base than
the area can presently provide.
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Kimmur Forestry Consultants Ltd. were retained to provide an assessment of the area
before mining and after the reclamation program. Appendix H contains their report and
recommendations.

The area of the old open pit excavation presently has no tree growth on it but presents a
reclaimed grass slope as a result of previous mining activity. The mine plan presented by
McGillivray Mining Ltd for 1997 (year 2 mining) requires that the north half of this area be
back-filled and reclaimed with 2:1 slopes. These slopes will be reconditioned with topsail
and planted with trees during 1998 (year 3 mining, Figs. 11, 14, 15).

The area required for waste rack disposal outside of the pit area presently contains 13.5
hectares of partly forested land on very gentle slopes. McGillivray Mining Lid. will provide a
staged reclamation program that will increase the foresiry land base to 14.6 hectares at
abandonment. This represents an increase of 1.1 hectares of forestry land as a result of
mining (an 8% increase).

It will be possible to stockpile topsail in the dump area and condition the 2:1 slopes as the
gentle slopes are planted with trees for abandonment.

The area selected for the waste dump provides stable conditions for waste piles (Appendix
G) and is located in a low growth area on gentle slopes. The maximum dump height has
been confrolled at thirty meters to provide for better access and ease of reclamation and
reforestation.

The total increase in the forested land base considering the pit and outside dump areas is
4.6 hectares.

16.0 Topsoil Management :

Topsoil will be stockpiled in selected areas on the mine site. During 1995 topsoil was
stockpiled along the east edge of the bulk sample excavation, Figure 8. This material will
be relocated to the north to accommodate the expanded mine planes.

More top soil will be stored in the northwest corner of the pit area along the pit crest to
provide for reclamation of the 1390 elevation waste dump which back-filis the north half of
the open pit in year 2 mining (1997), Figure 14.

Taopsoil for the waste dump designed outside of the pit area along the lower access road
will be dozed into piles along the base area of the waste dump. This soil will be placed
orito the re-sioped dump surfaces as the slopes are reclaimed in stages, Figure 14.
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The four year plan atlows for the following reclamation schedule :

Table 8 Reclamation Schedule

Mining Year Area of Mine (ha) | Area of Dump (ha) Area Reclaimed {ha)*
1996 (year 1) 55 8.9 0

1997 (year 2) 2.4 0 (backfill) 3.1

1998 (year3) | 1.7 3.9 2.7

1999 (year 4) 0 0.7 4.0

2000 {year 5) 0 0 8.5

Total Area 9.6 13.5 (main dump) 19.3*

*the area reclaimed reflects slope lengths at 2:1 slopes.
** includes roads.

During 1996 which is scheduled as year one mining there will be no reclamation work as
the mine and outside waste dump will be initiated. Top soil will be stockpiled during this
period along the northeast pit perimeter and in the vicinity of the 1380 meters elevation
waste dump beside the lower access road.

During 1997 or year 2 mining the development of the outside 1380 meter elevation waste
dump will stop and the north half of the pit will be back-filled with waste rock from the south
half of the proposed ultimate pit. During this periad it will be possible {o re-slope and begin
reclamation of the 1380 meter elevation waste durnp slopes constructed in 1996, year 1.

In 1998 which represents year 3 mining it will be possible to complete re-sloping and
reclaim the back-filled dump constructed during year 2 (1997).

Further reclamation work will be completed on the 1380 meter elevation dump along the
lower access road. This dump is active during 1988 mining (Figs. 11, 12).

In 1999 the four year mining plan is completed. During this year the 1380 meter elevation
waste dump slopes are mostly reclaimed and reforested and a final 1390 lift is placed on
the dump (Figure 13).

In the south half of the ultimate pit area it will not be possible to re-slope or reclaim the
surface. The pit walls remaining may bring new wildlife into the area and provide sheep
terrain (Figure 13). As the property is further explored and if future reserves are promising,
it may be very feasibie to plan a back-illing operation into the remaining south half of the
ultimate pit,

In the year 2000 there is no further mining proposed at this time however reclamation work
will continue as the 1380 and 1390 elevation waste dumps are finally reclaimed and
reforested.
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17.0 Abandonment Plan :

~ An abandonment plan for the four year operation is provided in Figure 15. The
abandonment plan presents waste dumps resloped at an angle of 26.6 degrees ( 2:1) and
reclaimed to provide Crestbrook Forest Industries with a more productive 80 year forest
than presentiy exists (Appendix H).

The abandenment plan also provides more southwest facing slopes than presently exists
as wildlife habitat.

Road reclamation will be a cambination of resloping along the crest areas and planting
grasses along the road surfaces. The road access is impartant in the area because it
provides access for the ANG pipeline maintenance and forest fire access,

Two waste dumps will-be reclaimed in the mine plan. The waste dumps include an in pit
backfill dump at 1390 meters elevation and a waste dump outside of the pit area beside the
lower access road at a maximum elevation of 1390 meters.

The guidelines for the forestry reclamation program are outline in the Kimmur report in
Appendix H, page 10. They explain technigues that should be used to provide for a good
forestry reclamation program.

The south half of the ultimate pit will remain as a benched wall creating sheep terrain. This
area will provide an excelient opportunity for backfilling should the pit be expanded beyand
the four year plan. It will likely be possible to place all of the waste from any expansion
plans north of the ANG pipeline directly into the year four ultimate pit area.

The drainage system established throughout the four yearly plans (Figures 10, 11, 12, 13 )
will provide the ability to keep the clean natural run-off out of the working area and directs
flows into. a natural drainage. At abandonment there will continue to be silted water flowing
out of the base of the north backfilled pit. This flow will represent an accumulation of water
from the completed ultimate pit. All of the silted water will be treated along the 3 % grade
drainage ditches below the pit and dump areas. Catchment areas will be established in the
drainage ditches and a settling facility will provide the final treatment before the water is
discharged into the natural drainage system.

17.1__ Reclamation Planning

As the four year mine plan is developed it will be possibie to re-slope and reclaim areas of
disturbance. It is hoped that the program for reclamation bonding will forgive parts of the
funds that are committed as the project is reclaimed, Figure 14.
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18.0 Coal Stockpiles :

There are na coal stockpiles presently required on the mine site. In the future it may be
necessary to allow for small stockpiles of coal inside the mining area and should this occur
the design and control of stockpiles will be reviewed with the govermnment agencies
responsible for their control.

19.0 Haulage Roads :

The three haulage road segments outside of the pit area are discussed separately to
explain how they will be designed and used during the four year mine plan.

The roads are described as follows :
¢ The main Corbin road access.
o Lower haul road #1,( Figure 2).
s Upper haul road #2, (Figure 2).
« In pit roads Figures 10, 11, 12, 13.

19.1 Main Corbin Road Access

This road begins at the rail loop and the junction of the property access with the main
Corbin access road. As this road is travelled to the norih it traverses roughly 1.6 km at an
overall grade of 5.3%. This portion of the haulage system stops at the junction of the upper
and lower pit access roads (Figure 2).

The main Corbin access portion will be upgraded to accommodate highway type coal
haulage trucks. Figure 18 provides a typical cross section of the two way coal haulage
road with a running surface of ten meters. A ditch will be constructed along the inside edge
of the road and a safety berm will be placed along the outside edge of the road.

Waste rock material from the mine will not be hauled along the main Corbin road access to
waste dumps.

19.2 Lower Haulage Road

During year one mining (1996) the lower road will be filled with waste rock from the pit area
to an elevation of 1380 meters. The lower road (road #1, Figure 2) will be relocated over
the 1380 meter elevation waste dump as iliustrated in Figure 10. This road will
accommodate a two way waste haulage for 35 ton capacity waste trucks with a running
surface of roughly 11.5 meters. Figure 18 illustrates the design cross section for the waste
haul road including a drainage ditch and safety berm as required. The lower road will
include a strike tength of roughly 1.1 km with maximum grades of 5% at the south end and
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8% at the north end where the north pit area is accessed during year one mining. This
road will also be used for the coal haulage from the north pit area during year one.

19.3 Upper Haulage Road

The upper haul road (road #2, Figure 2) traverses roughly 1.3 km at an overzall grade of
6.8%. This haul road will be upgraded to coal haulage design specifications (Figure 18 ) for
two way haulage by the end of year one miining.

During year one mining it will be necessary to pre-strip. waste rack from the upper south
end of the pit to prepare for coal release during year two mining. Waste rack from this area
will be hauled down the top road and may be used for road construction. Some of this
waste rock will be placed into the waste dump along the lower access road (Figure 10).
After year one mining is completed there will be no further waste haulage down the upper
access road in this four year plan. The upper haul road will be designed as a coal haulage
(Figure 18),

19.4 In Pit Roads

in pit roads will be designed for two way waste haulage’s for 35 ton capacity waste trucks.
Figure 18 provides a typical waste haulage road cross section. The in pit ramps will be
designed at 8% wherever possible but a maximum grade of 10 % will be used when
necessary.

19.5 Switchbacks or Tight Curves

Switchbacks in the pit area will be flat where possible with turning circles designed to allow
for safe continuous haulage.

Some super-elevation of the outside of the switch backs may be required (approximately 1
meter). Figure 18 provides a typical switchback. The tuming radius selected will
accommodate a 769 C Caterpillar 35 ton capacity waste hauler.

20.0 Settling Pond Requirements and Drainage :

To be consistent with good environmental practices the mining plans will call for perimeter
ditching above the active mine workings that will convey flows into existing drainage
patterns and carry them out of the active mine area. These ditches will be designed at
overall grades of roughly 3% and where steeper grades are encountered in may be
necessary to use drop structures and large rocks to take the energy out of the flowing
water. The area above the proposed pit is very dry but spring run off will create some flow
conditions. This approach will keep the clean water clean and out of the active area.
Ditches along the uphill side of the main access roads will convey flows befare they reach
the active ming areas.
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Surface water runoff fram the development areas of the mine site, including roads, waste
dumps, and cleared and disturbed areas will be intercepted by ditches andfor berms.
These flows will be collected and directed to a treatment pand to reduce the suspended
solids concentrations to below the accepted criteria of 50 mg/L (Piteau Associates
comment).

The treatment facility will consist of a pre-sedimentation cells o remove coarse sediment
and at least one settling cell or pond. Given the terrain at the site it may be necessary to
construct the settling facilities in a terraced manner. The configuration of the celis will
permit the installation of a flocculation facility should it be required to achieve the pond
effluent criteria.

The sedimentation facility will be designed fo treat the runoff resulting from the maximum 1
in 10 year, 24 hour rainfall event (Piteau Assaciates comment).

Flows in excess of the design discharge will be diverted, without treatment, around the
treatment facility to preserve its integrity and prevent the reintroduction of settled solids into
natural water courses (Piteau Associates comment).

Inside the pit area the pit water will be controlled using in-pit diiching and the silted flows
will be drained from south to north as the pit is deepened each year. Silted water will be
conveyed into a drainage system designed to control flows into a seftling pond structure.
Figure 10 illustrates the silted drainage system and grades will be roughly 3% with energy
dissipating structures installed as required. Figure 20 provides a cross section of the
setiling pond structure.

If water is encountered in the north pit area during year one mining a sump or combined
sump and pumping operation may be required to allow for the final removal of ceal from the
pit floor.

Pit drainage will uitimately flow info the mined out north pit after year cne mining is
completed. The mine plan calls for a backfilling of this area during year two mining (Figure
11). The question about controlling the pit drainage beyond year one mining will be

addressed as follows:

MeGillivray Mining Ltd. will be completing an exploration drilling program in the north
pit area in 1996. The objective will be to improve our knowledge of the footwall
location and the northern extent of the main coal seam. It is expected that the coal
seam will pinch out at some point in depositional glacial gravel's west of the main pit
area. Once this paint is known the northemn extent of the north pit excavation will be
defined. It may be possible to excavate the north end of the pit to daylight and allow
the flows to be trained into a settling pond and then into a natural drainage system.
Once the additional exploration work and final design is completed in 1996 the
drainage plan will be reviewed with the appropriate goverment agencies.

Page 37 McGillivray Mining Ltd

- Page 167 of 305 EML-2023-31638



Application for a Project Approval Certificate

A drainage ditch is planned along the 1350 bench elevation to convey pit water
during the four year mining period along the east pit wall to the north pit where it will
drain out into a drainage system that will collect silted flows and direct them into the
setlling facilities below the waste rock dump. The drainage plan may be necessary
to keep the pit bottom dry during year four mining. The possibility also exists that
the pit may remain relatively dry throughout the four year period.

21.0 Mine Operations :

Mining operations will be managed by a mining contractor with a strong reputation in
southeast B.C. (Fred Sowchuk Trucking Ltd.). Considering the four year plan, the
contractor will pravide the labour force, equipment, field supervision, maintenance facilities,
safety and loss control and other requirements to ensure good operating practices.

The contract mine will not require any structures that will be permanent on the mine site
and there are presently no plans to bring electric power into the area of interest. A portable
trajler and washroom facility may be required an site.

211 __Eguipment Required

It is proposed that the project will require the equipment listed in Table 9 to develop the coal
reserves,

Table 9

Description Number of Units (Approximately)

14 G Cat Grader

Water Truck

Fuel Truck

Maintenance truck

988 Cat Loader / Rock
988 Cat Loader / Coal
Highway Coal Haulers
Off Highway Waste Trucks 35 ton
Light Plants

D8 Cat Dozer

D8 Cat Dozer

225 Cat Backhoe

Blast Hole Rotary Drill
Blasting Truck (part time)
Pickups

S T O T % T NG 'NOR S N Vi W W )
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21.2 _Operating Schedule

The mine is presently scheduled to operate two twelve hour shifts per day seven days per
week but this schedule could change once actual operating performance is assessed. The
mine may operate approximately nirie months of the year to accommodate the wildlife
concerns in the area.

21,3 Safety and Loss Control

The safety and loss control program will be managed by the mining contractor. This
prograrm will include first aid supplies and mine rescue supplies being located on site and
supervised by a certified holder of a valid "Shift Boss Certificate”. The safety and loss
control program will be co-ordinated with The Ministry of Energy Mines and petroleumn
Resources.

A main gate will be located along the lower access road. The mining area will be clearly
marked with signs.

Mobile radios and radio phones will be used to co-ordinate the mine aperations. A central
dispatch exists at the office of Fred Sowchuk Trucking Ltd.

21.4 Drilling_and Blasting

McGillivray Mining Ltd. expects to rip and doze a large portion of the waste rock especially
along the hangingwall side of the coal seam. Here the waste rock appears to be thinly
tayered with beds of shale and siitstone/sandstone. It is expected that the partion of the
waste rock that can be ripped will decrease as the coal is exposed at greater depths. A
rough estimate indicates that 30% of the waste rock may be ripped with cat dozers. For
this reason, and also to reduce pit wall damage, a drilling and blasting program will be
required.

The drilling and blasting program will be co-ordinated with IC! explosives and their biasting
physics department. Before mining begins a detailed drilling and blasting program wili be
established.,

The drilling program will include a 18 to 23 cm diameter rotary blast hole drill developing 10
m high benches and drilting roughly 1.0m of subgrade.

Blast patterns will be spaced to provide particle sizes hest suited for efficient loading with a
988 Cat front end loader. This material will likely be B0% passing 15 centimetres in size.
Blast patterns may range from 6m x 6m to 8m x 8m. for full production biasts.

For highwall and footwall blast design special studies will be co-ordinated with the ICI
blasting physics team to determine peak particle velocities suitable for our pit walls. This
may involve pre-shearing or decoupled blasting technigues used throughout the Elk Vailey
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mining community. The program will be aimed at developing pit walls that are achieved
with minimal wall damage.

The type of blasting materials will be controlled largely by the amount of pit water found in
the blast holes. It is expected that most of the blast hales will be dry and that ANFO (
Ammonium Nitrate and Fuel Oil} will be used exclusively. For wet holes a 6 mil plastic liner
may be used to line the hales before the ANFO is used. The charges will be detonated
using TNT primers and initiated with conventional methods. Blast delay time will be tested
to provide for the optimum blast performance. The project will not require enough ANFO or
blasting materials to justify any permanent facilities. Bulk Explosives Ltd, from Calgary will
pravide the needed materials on a contract basis as they are required.

Fly rock will be controlied as part of the blasting program.
Should very wet holes occur in the pit boftom it may be necessary to use a slurry or
packaged slurry which will repel water and allow blasting. The use of this material is

expected to be minimal.

21.5 The Planning Cycle

The operations team will be provided with short term monthly or weekly mining plans.
These plans will be broken down from quarterly plans and an annual business mine plan. In
this way the annual budgeted plan is controlled through the operating plans. In order to
control this process a weekly survey will be completed and the as built bench positiors will
be plotied. The mine will be planned for the following week by the mining engineer
designing inside of the monthly plan using the survey plan as a guide.
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Application for a Praject Approval Certificate

Appendix E

A) Environmental Baseline Study (Requirements from the Ministry of Environment)

McGillivray Mining Ltd .
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Province of BCiy Kootenay Region
British Columbia Environment Region 4
Ministry of Environment, 205 Industrial Road G

Lands and Parks Cra'nbrook
British Columbia

V1C 6H3
Telephone: {604) 489-8540

May 15, 1995

Gerald S. Reeves
McGillivary Mining

Re: Terms of Reference for Environmental Baseline Studies for the
Proposed McGillivray Coal Mine Development

Dear Sir; .
Attached please find the terms of reference for the base line water
quality, and fish and wildlife assessment for the above mine proposal.

— This package does not include requirements for surface water. It is our
assumption that this information will be submitied as part of your
application for your Mine Development Certificate.

Please note that following our review of the baseline information
package, additional detailed studies may be required.

If you have any questions regarding the attached please free to contact the
undersigned at 489-8548 or Les McDonald for water quality at 489-8515.

Yours %

~J.D. Marfin
East Kootenay Habitat Biologist
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Province of - BCE,«“.“ Kootenay Region
British Columbia Environment Region 4

i ) 205 Industrial Road G
Ministry of Environment,

Cranbrook
Lands and Parks British Columbia

V1C 6H3
Telephone: {604) 489-8540

May 15, 1995

Gerry Reeves
McGillivray Mining

Re: Baseline Fish and wildlife Studies, McGillivray Coal
Mining Project

The following terms of reference are for baseline fish
and wildlife habitat assessment, population inventory and
seasonal fish and wildlife use patterns.

It is important that baseline fish and wildlife
information be collected prior to initial mine
disturbance.

This information will be required for assessing potential
impacts on fish and wildlife habitat, populations and use
patterns, interim mitigation or compensation options as
well as requirements for end leave reclamation.

Baseline fish and wildlife assessment should include:

1) Landscape Level Fish and Fish Habitat Inventory
This should include known presence or absence of fish
in water course that may be influenced by the mine
develOpment including downstream impacts from changes
in flows or levels, sedimentation etc. This should
include major fish streams as well as the lower
reaches (reaches with stream gradients less than 12%)
of tributary watercourses.

* Landscape level information should be collected within

the area bounded by and including Michele Creek

(confluence of Wheeler Creek to Alexander Creek), the

height of land of Loop Ridge, and to the south by an

unnamed westerly flowing tributary of Michel Creek

entering Michel Creek approximately 100 meters north of

the confluence with Wheeler Creek.

2) Fish and Fish Habitat Classification for all streams,
lakes and wet lands as per the Forest Practlces Code
classification process.
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3) Animal Inventory

Inventory (presence or absence) at the landscape
level must be collected for all ungulates, bear, fur
bearers, and bird species. This data base should
include red and blue listed species, regicnally
significant species as well as possible rare and
endangered plant communities.

4) Landscape Level Wildlife Habitat Inventory at
1:50,000 mapping level

This mapping should include ecosystem, biophysical
capability and suitability mapping, including known
migraticon corridors, sensitive habitats (riparian,
avalanche paths, wildlife licks, nesting sites,
fawning and calving areas etc.)

3) Operational Level Wildlife Habitat Inventory at
1:20,000 mapping Level

This level will require the same information as the
landscape level mapping however mapping should be
restricted to areas within 300 meters of the
immediate area that will be impacted by any proposed
mine development 4dincluding zroads, dumps, and
exploration disturbance.

Based on the above baseline information additional
information may be required to:

- assess potential areas for interim mitigation to off-
set habitat losses, wildlife seasonal use research,

- radio tracking of wildlife species to determine
seasonal use patterns, and

- population health monitoring to determine long term
impacts of this project on wildlife and fish
populations in the area.

If you require any additional information or clarification
regarding the above please contact the undersigned at your
convenience.

Yours 1y,

“J. D. Martin
East Kootenay Habitat Biologist

JDM/ss
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MINISTRY OF
PROVINCE OF ENVIRONMENT

BRITISH COLUMBIA ;ﬁ?{g AND MEMORANDUM

Environmernital Protection

205 Industrial Rd. G, Cranbrock, B.C., VIC 6H3 Ph: (604) 4838-8515 Fax: (604) 489-8506
May 11, 1995 File: 44500~20/McGillivary Mining

To: Doug Martin
Senior Habitat Biologist

Re: McGillivary Mining - Environmental Impact Aggeggment

Termas of Reference

The following are terms of reference for a baseline water quality
assessment in advance of application for a Mine Development
Certificate. Without knowing the details ¢f the transition of
this project from current MDC process to the Environmental
Assessment Act, when it is proclaimed, I am sure that this
assessment will satisfy our requirements regardless. The Company
should commence this sampling as soon as possible in order to
capture important freshet data that, if missed, cannot be
callected again for a year.

The groundwater seepage by the CPR tracks below the proposed pit
will be the most llkely place that any explosive residual nitrogen
would appear. It is important to gather some data on the current
quality of this seepage to compare against the quality during
Phase II, production mining, should this occur. Monthly samples
over one year should be adequate. If this seepage flows through a
culvert under the tracks, or via some surface drainage, it would
be useful to measure the flow when possible, at the same time as
water qualicy sampling.

At the same time and frequency as the seepage samples, a site
above and below on Michel Creek should be sampled for the same
parameters. I realize they only plan to operate during non-winter
months but any seepage losses will continue after active mining isg
shut down for the seasen. The Michel Creek sites we digcussed
were at the rail loop (upstream) and just upstream of Alexander
Creek (downstream).

The following is a list of parameters to be analyzed and minimum
requirements for Minimum Detection Limits, ie. lower than these
but not higher:

Param T Reguired MDI {(mg/L)

nitrate 0.02
nitrice 0.00s5
ammenia &.005
orthophosphate : 0.003
Metals scan *

cadmium 0.0005
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chromium ¢.002
selenium 0.002
zinc 0.005

* most labs provide an ICP metals scan of around 30 elements,
the scan should contain those metals listed with at least the
MDC’s shown (for some of these MDC’'s the lab may have to do a
specific analysis. all metals are to be analyzed in the

cotal form {nc field filtration). If any of the samples are
turbid they should alsoc be analyzed for total suspended
solids.

As we have discussed, Michel Creek receives significant quantities
of natural phosphorus which make it particularly sensitive to
nitrogen discharges. It would be useful if the Company could
begin to establish a permanent photographic record of the algal
growth on the rocks at the downstream site on Michel Creek.
Photographs of a large boulder from the site should be taken
before and after freshet and again in late August, Light
conditions should be kept a constant as possible. Field notes are
also useful. I can discuss the details of this with the proponent
or consultant at a later date.

In addition to the sampling program outlined above the Company
should develop a year by year predlctlon of the amount of
explosive (ANFO and gel forms) that is expected for the life of
the mine. I believe Mr. Reeves is familiar with the explosive
use/nitrogen residual models developed by Pommen and by Ferguson
and Leask.

If you or the proponent have any questions, contact myself or Mark
Streosher.

o

Les McDonald, RP Bio
Senior Impact Assessment Biologist
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Province of BCxy 205 Industrial Road G

- . Cranbrook, British Columbia
British Columbia Environment ViCeHa
MINISTRY OF ENVIRONMENT, LANDS AND PARKS Telaphone: (604} 486-8510
AND MINISTER RESPONSIELE FOR Fax: (604) 489-8506

MULTICULTURALISM AND HUMAN RIGHTS

File: 43450-30/McGillivary Mining
July 17, 1995
G5 Reeves Associates Internaticnal Ltd.
89 Ridgemont Dr.

Fernie, B.C. VOB 1M2

Attention: Mr. Gerald 8. Reeves

Dear Sir:
Re: Pr B ine W r 1i Moni
McGillivary Ceal Mine Praiect

The following is confirmation of discussions held at ocur
meeting on July 17, 1995. T have reviewed the water quality
nonitoring program proposed by Piteau Engineering Ltd. for
the baseline environmental study for the Environmental
— Agssessment Act project application and have the following
c recommendations and suggestions,

* The two sites on Michel Creek need only be sampled monthly
from March to November inclusive for nutrients and
suspended solids, with an additional mid-winter sample in
January. Enough information c¢n metals levels can be
obtained by sampling for them in March, May, and
September,

* The intermittent creek can be sampled as specified when it
is flcwing.

* The groundwater seep should be sampled monthly for all
parameters as specified. As we discussed I recommend a
sand point pipe be installed in the appropriate location
{above the impervious strata). This will serve as a
permanent sample location and minimize the influence of
changing micro-site location on water quality over time.

* For guality assurance, three blanks and duplicates spaced
evenly over the one year program should suffice for all
parameters.

* For algal growth, only the photographs are necessary.

Rising nitrogen levels in the seep, and ultimately Michel
Y Creek will indicate the need for more effort in this area.
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I have taken the liberty of listing the acceptable
analytical minimum detection limits for the important
parameters helow:

Parameter Minimum Detection Limit (ma/T)
Nitrate {as N) 0.005
Nitrite {as N) 0.005
ammonia {as N} 0.005
Orthophosphate 0.003
Non-filterable Residue (TSS) 4.0

total cadmium Q.0001
total chromium 0.002
total selenium 0.001
total zinc 0.005

If any part of the aforementicned needs clarification please
give me a call,

Yours truly,

o

Les McDhonald, RP Bio
Senior Impact Assessment Biologist

LM/l

c.c.: Doug Martin
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Application for a Project Approval Cerdificate

Appendix E

B) Environmental Baseline interim Report

McGillivray Mining Ltd .
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McGillivray Minirig

McGILLIVRAY COAL MINE ENVIRONMENTAL
BASELINE STUDY

FISH AND WILDLIFE AND
WATER QUALITY AND HYDROLOGY

INTERIM REPORTS

INTRODUCTION

McGillivray Mining Ltd. received approval to extract a bulk coal sample (Phase I), roughly 10,000
tonnes of high quality metallurgical coal, from an area near the north end of Loop Ridge in south
gast British Columbia. The project site, land owned by Crestbrook Forest Industries (CFI), is
located roughly 20 km east of Sparwood B.C. and 3 km south on the Coal Mountain coal mine

access road (Figure 1).

Phase II of the project consists of annual full production of roughly 200,000 tennes of coal
proposed to commence in May 1996, Phase II, however, requires an Environmental Baseline Study
in support of the application for production mining. The Terms of Reference for the study were
developed by Ministry of Environment, Lands and Parks, Kootenay Region. Piteau Engineering
Ltd. was contracted by McGillivray Mining Ltd. to conduct the fish, wildlife, water quality, and

surface water hydrology components of the Baseline Study.

This appendix consists of two reports, the first entitled “Baseline Fish and Wildlife Studies™ and the
second “Water Quality and Surface Water Hydrology”. These interim reports summarize the
results of work conducted from May through October, 1995. A final report is to be written at the

completion of the 12 month program in mid-1996.

SAEENRERORIEMNTRCSS.00C

Pitzau Engingering Ltd. (4167)
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McGILLIVRAY COAL MINING PROJECT
BASELINE FISH AND WILDLIFE STUDIES
INTERIM REPORT

PREPARED FOR:

MCGILLIVRAY MINING LTD.

PREPARED BY:

PITEAU ENGINEERING LTD. IN CONJUNCTION WITH
TOWNSEND & ASSOCIATES ENVIRONMENTAL SPECIALISTS LTD.

KI195-4167 OCTOBER, 1995
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McGillivreay Mining Baséline Fish and Wildlife Studies - Interim Report

1. INTRODUCTION

This report presents interitn results of the Fish and Wildlife component of the Environmental
Baseline Study for the proposed McGillivray Coal Mine. The Terms of Reference for this
component are contained in the May 15, 1995 letter from J.D. Martin, East Kootenay Habitat
Biologist to Gerry Reeves, McGilliviay Mining Ltd. (Appendix A). Townsend & Associates
Environmental Specialists Ltd. were sub-contracted by Piteau Engineering Ltd. to undertake the
Baseline Fish and Wildlife Studies, as identified in J.D, Martin's Terms of Reference letter. A final

report on the Fish and Wildlife component will be issued upon completion of the work in mid-

1996.

Piteau Engireering Ltd. (KI-4167) Page 1
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McGillivray Mining Baseline Fish and Wildlife Studies - Interim Report

2. SITE DESCRIPTION OVERVIEW

In general, Loop Ridge has a north-south orientation, and extends south from Highway 3 for
approximately 10 km. The study area within which landscape level (1:50,000 mapping level)
information specific to fish and {ish habitat, animal inventory and wildlife habitat inventory should
be collected, is identified in the Terms of Reference and is shown in Figure 1. The specified area,
consisting of three small watersheds (roughly 13 km?), is bounded by and includes Michel Creek
from the confluence of Wheeler Creek to Alexander Creek to the height of land of Loop Ridge, and
to the south by an unnamed westerly-flowing tributary of Michel Creek entering Michel Creek

approximately 100 m north of the confluence with Wheeler Creek.

Within this area a further subdivision, (an area approximately 1.5 km? within which active mining
is proposed), requires the same baseline information be collected at 1:20,000 mapping level. This
more detailed mapping Js restricted to the areas around the present test pit, and is bounded by
Alberta Natural Gas pipeline on the south, the height of land on the east, B.C. Gas pipeline on the

west and 300 metres from the furthest north point of proposed mining development.

In 1969-70, within the area around the present test pit, a Jarger test pit was excavated to extract
approximately 90,000 tonnes of coal. and was subsequently reclaimed and abandoned. The present
test pit and proposed production mining are located on the reclaimed area associated with the 1969
test pit at an elevation of approximately 1400 m A.S.L. The surrounding areas are part of a
managed forest under ownership of CFI and subject to long-term harvest plans. (J. Tress, pers.

comm.).

Fiteau Engineering Ltd. (KI-4167) Page 2
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McGilliveay Mining Basciine Fish and Wildlife Studies - Interim Repors

In 1995, on the southwest end of Loop Ridge road development and cut-block logging has been
undertaken in accordance with CFI's phased approach to harvest, wherein all resource values and
public input are incorporated into logging plans. Loop Ridge is predominantly a Lodgepole pine
ca’noby interspersed with small stands of spruce, fir, and aspen as well as areas of open range.
Detailed overstory cover type mapping of Loop Ridge at 1:20,000 scale has been completed by CFI

and is provided in Appendix B.

Fiteau Engineering Ltd, (KI-4167) Fage 3
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MeGilliveay Mining Baseling Fish and Wildlife Studies - interim Report

3. FISHERIES

31 STUDY REQUIREMENTS

Landscape level (1:50,000 mapping level) fisk and fish habitat inventory requirements are specified
in the Terms of Reference. The assessment is to identify presence or absence of fish in water
courses that may be influenced by the mine development, including major fish streams, as well as
the lower reaches of tributary water courses. The study will provide basic physical descriptions of
Michel Creek and the lower reaches of the study area tributaries in accordance with B.C. Forest
Practices Code. Within the study area Michel Creek has been significantly modified by the record
flood of June 6 and 7, 1995 and subsequent mechanical channelization undertaken to protect the

Coal Mountain rine access road, and the CPR mainline rail grade.

32 METHODOLOGY

Methods from the Forest Practices Code will be employed to meet Terms of Reference objectives
for fish and fish habitat inventory. This study was required to identify presence or absence of fish
and will use a combination of direct and indircct methods to achieve this end. The following

methods will be employed:

1) direct observation of fish
2) reports {from other researchers in the area
3) reports from credible outdoor observers

Landscape level fisheries habitat will be mapped by walking four reaches (totalling approximately

4595 m) representative of meso-habitat in Michel Creek between Wheeler Creek and Alexander

Piteau Engineering Lrd. (KI-+167) Fage 4
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McGillivray Mining Baseline Fish and Wildlife Studies - Interir Report

Creek confluences. Stream survey forms will be completed for the representative reaches of Michel

Creek, as well as for the lower reaches of study area tributaries.

The Forest Practices Code Guidebook for Fish-Stream Identification states that there are major
differences between the comprehensive information required by resource agencies for management
or scientific purposes and the surveys required for fish-stream identification. The Guidebook
indicates that the basic information needed for fish-stream identification is simply presence or
absence, and is not based on the abundance, population age structure, or the potential of the habitat

1o produce fish. Once fish presence has been confirmed, the process is complete.

Fish sampling procedures outlined in the Guidebook suggest successively greater levels of
sampling intensity to determine presence or absence. From simplest to most intensive, the

sampling methods recommended are:

1} viewing
2) angling
3) pole seine

4) Gee traps

35) electrofishing

Systematic sampling procedures start with the simplest method, and progress through the hierarchy
of methods until presence or absence is confirmed. Once fish are sighted or caught, the procedure is
complete. The specimens are to be properly identified (Nelson and Pactz 1992), and sampling

information recorded.

Plteau Engineering Ltd. (KI-H&7) FPage 5
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McGillivray Minirg Baseline Fish and Wiidlife Studies - Interim Report

Along the four representative reaches on Michel Creek and within the three tributaries “viewing”
will be conducted from the bank as well as through snorkelling. Seining and baited Gee Traps will

also be used when conditions permit or when viewing is ineffective.

Electrofishing can increase stress and mortality on adults, and can also reduce egg-to-fry survival
when conducted on or near redds. Ministry of Environment, Lands and Parks personnel suspect bull
trout (fall spawners} may be present in Michel Creek. Therefore, electrofishing will not be
employed as a means of determining presence or absence. Visual observation (e.g. snorkelling) of
spawning fish or evidence of redds will be undertaken during stream reconnaissance for landscape
level fish Habitat classification. One problem foreseen with detecting spawning redds, in the wake
of the recent mechanical channelization, is spotting fresh disturbance of spawning-size gravels due
to insufficient time for algae re-establishiment on stream substrate. Because the fall survey will be
undertaken m low flows, it is suspected that deeper pools will provide the best opportunity for
confirming fish presence or absence, since deep pools represént suitable cover for over-wintering.
The presence of bull trout in fall may indicate that Michel Creek is used for spawning, juvenile

rearing and/or overwintering.

3.3 RESULTS
3.3.1 REPORTED: RESEARCH AND OUTDOOR OBSERVERS

in astudy by R. L. & L Environmental Services Ltd. (1993) {R. L. & L} for Elkview Coal's Bodie
Creek Development proposal, two fish species were found in Michel Creek at a site near the

confluence with Alexander Creek located at the lower end of the McGillivray Mine Project study

Fiteau Engingering Ltd. (KI-4167) Page 6
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MeGiiliveay Mining Baseline Figh and Wildlife Studies - Interim Report

area. This fall study yielded 31 fish; 30 cutthroat trout (Oncorhynchus clarki) and 1 mountain
whitefish (Prosopium williamsoni). During this same period at sites nearer the confluence with the
Elk River, R. L. & L (1993) found cutthroat trout, mountain whitefish, bull trout (Salvelinus
confluentus) and longnose dace (Rhinichthys cataractae). In a related study, R. L. & L (1994)
determined age-length relationships for three fish species in Michel Creek downstream of the
confluence with Alexander Creek (Table 1). These studies may provide valuable baseline data,
since they reflect fall fisheries status in Michel Creek prior to the June 1995 flood and subsequent

mechanical channelization.

Two well known local sportsmen and fishermen have indicated that Michel Creek has provided

very good cutthroat fishing for the past several years (L. Fontana and B. Savillo pers. comm.).

3.3.2 OBSERVATION: DIRECT PROJECT COLLECTION

Fish and fish habitat classification surveys were undertaken September 29, 30, and October 1,
1993, Photographs of surveyed tributaries and Michel Creek reaches are presented in the Photos
Section. Reach locations are identified in Figure 2. Three tributaries were found originating on
Loop Ridge, and entering Michel Creek downstream of Wheeler Creek, upstream of the rail loop

and well upstream of any influence of mine development (Figure 2). They were investigated using

visual sighting procedures, as well as baired Gee-type traps.

Piveau Engineering Ltd. {(KI-HE7) Page 7
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MeGillivray Mining

Baseline Fish and Wildlife Studies - Interim Report

Table 1: Age class estimates and associated lengths for three fish species collected by R. L. &

L. (1994) from Michel Creek downstream of the Alexander Creek confluence. CT=cutthroat

trout; BT=bull trout; MW=mountain whitefish.

SPECIES AGE AVERAGE LENGTH
(mm)
CT 1 55
2 136
3 183
4 -
5 367
BT 3 160
5 306
MW 1 77
2 161
3 -
4 -
5 327
6 354
7 387
8 451
g -
10 -
11 429

Piteau Engingering Ltd. (KI-4167)
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In Michel Creek, the spring flood of June 6, 1995 washed out fong stretches of the Coal Mountain
access road, as well as portions of the CPR mainline rail bed. Subscquent to the flooding, heavy
equipment was used to channelize the stream course to protect against future damage to road and
rail routes. A site visit on September 5, 1995 revealed that Michel Creek had essentially been
turned into a wide, uniform sluiceway for a large portion of its length between Wheeler Creek and
the confluence with Alexander Creek. With the exception of a few bedrock pools, the channelized
stream course could best be described as shallow, braided and unconfined (Photo 3). In the areas
observed, channel widening resulted in high gravel banks with no evident instream or bank cover
(i.e. large organic debris, instrearn vegetation, overstream vegetation, deep pools or cutbanks).
Some large boulders had been placed individually or in clusters into the channel in an arbitrary

fashion, but channel width and related low flow negated any cover potential (Photo 3).

On the main stem Michel Creek, four reaches totalling approximately 4595 m were snorkelled
(Figure 2, and Tables 2 and 3). In addition, three tributaries entering Michel Creek downstream of
Wheeler Creek and originating in drainage basins on Loop Ridge were sampled by snorkelling and

bank abservation for a total distance of approximately 400 m (Figure 2).

In general, it should be emphasized that the channelized sections of stream exhibited litile cover of
any form, and were characterized by depths not much in excess of 20 to 25 cm. Although

snorkelling is successful in these water depths, few fish were observed in the channelized reaches.

Piteau Engineering Ltd. (KI-4167) Page 9
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Table 2: Summary of several stream characteristics measured for each of the four Michel

Creek reaches surveyed Sept 29, 1995. See Appendix C {or detailed survey forms.

Reach | Approximate Avg. Wetted Natural % Pool! % Fish
# Length Width (m) or Riffle’ Presence
Surveyed (m) Channelized Confirmed
1 553 7.5 natural 42 /58 yes
2 555 28 channelized 0/100 yes
3 1163 12.5/8* both ** 12 /88 yes
4 2324 19 both *** 19/81 yes
Total 4595
Note no run sections were present
* Avg. wetted widths were 12.5 m in channelized sections and 8 m in natural sections.
*E 230 m {23%) of riffle section surveyed was channetized.

wEx 785 m (34%) of total reach surveyed was channelized.

Piteau Engineering Ltd. (KI-4167)
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Table 3: Summary of results for visual fish sightings in four reaches of Michel Creek
September 29, 1995, See Appendix C for detailed fish survey forms. CT=cutthroat trout;

MW:=mountain whitefish; BT=bull trout; EB=eastern brook trout. SW=swimming.

Reach Species | Number/ | Size Range | Estimated | Approximate™ | Method
Number Species (mm) Ages' number of fish
per km

1 CT 41 150-360 3-5 75 SW
MW 60 150-380 2-7 109 SW

2 CT 2 200-330 3-4 4 SW

3 CT 44 50-330 1-4 38 SW

4 CT 40 100-355 1-5 18 SwW
MW 33 100-330 1-5 15 SW

BT | 254 4 1 SW

EB 1 300 ? 1 SW

' Due to the sampling method (viewing) used in this survey age class and sexual maturity were
not directly established. See text.
*Given the sampling method this will likely be an under estimate

*Estimate is ronnded up to the nearest whole fish

Piteau Engineering i td, (Ki-467) ' Page 1l
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For example in Reach 2, the only fully channelized reach, four fish/km were estimated whereas
Reach 1, a fully natural reach, held 184 fish/km (Table 3). The most abundant fish in the Miche}
Creek were cutthroat trout (57.2%) and mountain whitefish (41.9%) {Table 3}. However, in the
tributaries, eastern brook trout (49.5%) and mountain whitefish (34.3%) were more abundant

than cutthroat trout (14.3%){Table 5}.

Only one Bull trout was encountered in the course of sampling the four Michel Creek recaches
(Table 3). No bull trout spawning redds were observed either in Michel Creek or in the three
tributaries investigated. This may indicate that: i) bull frout do not spawn in Michel Creek; ii)
they do not spawn in the areas we sampled; iii) they had passed through the reaches we sampled

to spawning areas further upstream; or iv) they had not yet arrived in Michel Creek.

Only one eastern brook trout (Salvelinus fontinalis) was observed in the main stem of Michel
Creek (Table 3). However, at least 52 were observed in the three tributaries, indicating that
spawning had or was about to start (Table 5). We found no evidence of redds along the

approximately 400 m of tributaries surveyed.

Given the proximity of the R. L. & L. (1994) study area to this study arca, there is no reason to
believe that fish in main stem Michel Creek above the confluence with Alexander Creek, would
show a marked difference in growth rate. Therefore, R. L. & L. (1994) data show that in main
stem Michel Creek our estimated cutthroat lengths would equate to age classes 1 through 3; our
estimated mountain whitefish tengths would equate to age classes 1 through 7 and our estimated

bull trout length would equate. to age class 4 (Tables 1 and 3). Although this estimate is

Fitedu Engineering Ltd, (Ki-HE7) Fage 12
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Table 4: Summary of several stream characteristics measured for each of the three Michel

Creek tributaries sampled on September 29, 1995, See Appendix C for detailed survey

forms.
Tributary Length Avg, Basic Stream Description Fish
Number Surveyed Wetted Presence
(m) Width (m) Confirmed
[ 100 2 small channel overhanging bank Yes
vegetation, 50/50 pool:riffie
2 250 0.75 slow, winding, weedy meadow Yes
channel; sticks, logs, overhanging
bank cover
3 50/ 2/ channelized 250 m long ditch Yes/Yes
50 0.75 below hanging culvert' /
50 m above hanging culvert
' See photo 7

Fiteau Engineering Ltd. (KI-4167) Fage 13
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Table 5: Summary of results for visual sightings in three Michel Creek tributaries,
September 29, 1995. See Appendix C for detailed survey forms. CT=cutthroat trout;
MW=mountain whitefish; EB=eastern brook trout. VO=visual observation other than

snorkelling. SW=swimming.

Tributary Species Number Size Range Approximate" * Method
Number {(mmj} number of fish.
perkm
1 CT 13 100-150 130 VO-Gee Trap’
MW 36 50-150 360
EB 3] 75-250 310
? ! 50 10
2 EB 21 50-100 84 VO-SW
3 CT/ 2/ 75-100/ 8 VO-Gee Trap’
? 1 50-100 4

" Given the sampling method this will likely be an under estimate

* Estimate is rounded up to the nearest whole fish

' 19 hours effort, no capture

* 14 hours upstream of hanging culvert, no capture

Fiteau Engineering Lrd. (Ki-4167)
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reasonable for main stem fish it cannot be used for species found in the tributaries. The
tributaries may be physically and chemically different than the main stem. Therefore, fish
populations (e.g. cutthroat trout) resident in the tributaries may show vastly different growih

rates.

Regarding Tributary 3, the newly installed culvert under the main road was placed so that there
was approximately a | m drop into the down side ditch. The stream essentially flowed down the
road ditch, then through a channel dug to enable the tributary to reach Michel Creek, after
skirting a portion of mechanically channelized main stem. The juveniles observed were in this
ditch only a short distance below the hanging culvert (Photo 7). A visual investigation upstream
of the hanging culvert revealed juvenile habitat similar to portions of tributary number two
(Photo 4). One fish was observed in this upstream channel however, it could not be identified to
genus and species. A baited Gee trap set in for 14 hours captured no fish. Re-installation of the
culvert to eliminate the hanging end would allow up and downstream movement in this tributary.

Presently, above and below culvert fish populations are isolated.

Most fish observed during this sample period were found in pools. This may be due to low
flows, so fish are already starting to concentrate in overwintering pools. As well, it may also be
due in part to the decrease in effectiveness of snorkelling as a method for spotting fish in
shallow, rough riffles and rapids. Rough riffles and rapids are plentiful in the natural sections of
the reaches we sampled, whereas, very shallow water and shallow rough riffles are abundant in

the channelized sections.

Piteau Engineering Ltd. (K1-4187) FPage 15
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In 1996, another stream survey for presence or absence will be undertaken in spring just prior to
freshet, which is intended to identify presence or absence of larger immigrant cutthroat trout

preparing for spring spawning.

Fiteau Engineering Ltd. (KI-4167) Page 16
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4. ANIMAL INVENTORY

41 STUDY REQUIREMENTS

Terms of Reference for the McGillivray Project specify that inventory {presence or absence) at
the landscape level (1:50,000 mapping level) must be collected for all ungulates, bear, fur bearers
and bird species. The data base should include red and blue listed species, as well as possible
rare and endangered plant communities. Information related to Loop. Ridge and vicinity,
available from other studies will be incorporated into the McGillivray Baseline Study. Field
work and ground-truthing specific to the McGillivray project area will be undertaken to ensure

that project objectives are met.

42 METHODOLOGY

This study was required to identify presence or absence of ungulates, bears, birds and fur bearers
and will use a combination of direct and indirect methods to achieve this end. The following

metheds will be employed:

1) direct observation of individuals

2) observation of sign

3 reports from other researchers in the area
4) reports from credible outdoor observers

Direct observation of some individuals will be possible while walking sample lines as well as by
using binoculars and spotting scope from the main road in the valley floor paralleling Loop

Ridge. Observation of sign will be achieved by walking a strip sample laid out to cover the

Fiteau Engingering Ld, [KI-4167) Fage 17
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various habitats present 1n the study site. Schmidt and Gilbert (1978) differentiate between a line
transect and a strip sample in the following manner:

"In a strip sample, all animals within a certain distance of a line are counted. In a line
transect, all animals observed are included in the sample, no matter how far from the line

they are."

Observations from the road to spot individuals, particularly ungulates, could be considered a
form of line transect in its least-refined level as a simple dectermination of presence or absence.
Summer and winter observation of sign along a pre-set line is the strip sample method. The strip
sample method will be used in this study to record presence or absence of target species through
identification of pellets, scat, tracks and other positive field identifiers (Peterson 1961; Murie
1982; Angrove and Bancroft 1983; Scotter and Flygare 1986; Scotter er al. 1990; Wilkinson

1990; Rezendes 1993).

The study area has been divided by the Alberta Natural Gas pipeline (ANG}) into north and south
sections. The greatest effort will be focused on the north side of ANG where active mining 1s

proposed.

Two observers will each search a 2 m wide band as they walk abreast along a predetermined
route, thereby covering a combined strip width of 4 m, except in locations with very dense cover,
Following a game trail in dense cover (e.g. ajder) each observer will view the same 2 m wide

band. This will reduce the potential for missing sign due to the dense cover.

Piteau Engineering Ltd, (KI-H&7) Page 18
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Leaf drop can also obscure sign even in morte open habitat, and thick grass or forb cover that has
been flattened by heavy rain or snowfall further decreases the probability of finding sign.
Therefore, we will complete the fall field work as soon as possible in order to minimize the

impact of leaf fall.

We will contact other researchers known to have done field work in the vicinity, or review their
work where available through libraries, industry or appropriate government agencies. This will
include CFI, B.C, Environment, Fish and Wildlife Branch, Elkview Coal Ltd., the owner of the
registered trapline on the site, as well as credible local sportsmen who have had a long

association with hunting and fishing in the vicinity.

4.3 RESULTS
4.3.1 UNGULATES, BEARS AND FUUR BEARERS
4.3.1.1 Reports: research and outdoor observers

Although formal historic wildlife inventory data for the Loop Ridge study area is sparse, there
are credible reports of sightings of various animals utilizing the site. For example, on the site of
the present bulk sample extraction, which was reclaimed to grassland in 1970, we recall sighting
elk during periods of snow cover over an Il year span. During this same period, bighorn sheep
were occasionally sighted in the area of Highway 3 at the.extreme north end of Loop Ridge.
These observations may suggest possible transitory use of Loop Ridge by bighorn sheep. Two
well known sportsmen and capable outdoor observers have indicated that Loop Ridge is good elk

range (L. Fontana and B. Savillo pers. comm.).

Fiteau Enginesring Ltd. (KI-H67) Page 19
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The Environmental Impact Assessment in support of Elkview Coal Corporations’ December
1994 Bedie development application contains considerable information related to Loop Ridge.
Gibson and Sheets (1994 ) report on the results of an elk movement study, as well as 50 wildlife
survey helicapter flights. The elk movement studies recorded the movements of collared elk
between 1983 and 1994, and the wildlife survey flights were flown in winter during the same

period.
In the ungulate study, Loop Ridge is contained within the defined area of distribution of elk from
Harmer to Natal Ridge. Over the years, three collared female elk were repeatedly located on the

north end of Loop Ridge (Gibson and Sheets 1994) {Table 6}.

Table 6: Seasonal and yearly identification of three collared elk on the north end of Loop

Ridge.
NAME SEASON YEAR
Bata} Spring 1984
Dompke Spring 1986-1992
Nopey All seasons 1984

In mapping elk movemeats, Gibson and Sheets (1994) identify a migration route off the south

end of Erickson Ridge, trending south up Michel Creek alongside Loop Ridge.

Fiteau Engineering Ltd, (KI-4167) Fage 20
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During the winter wildlife surveys from 1983 to 1994 for an area outside Loop Ridge the
following observations were recorded {Gibson and Sheets 1994):

- 2 elk at northwest toe of Loop.Ridge near confluence of Alexander and Miche! Creeks;

- 2 moose near Michel Creek approximately 3 km upstream of confluence with Alexander
Creek;

- 1 white-tailed deer approximately 1 km upstream of the confluence of Michel and

Alexander Creeks.

Gibson and Sheets (1994) note that monitoring intensity the study varied considerably for each
individual and may have included long periods (up to several years) when radio collars were non-
functional and only visual observations were possible. This implies there may have been more

ungulate activity along Loop Ridge than indicated by the sketchy data for this area.

The owner of the registered trap line on Loop Ridge, C. Podrasky, confirms the presence of lynx
(Lynx canadensis) and marten (Martens Americana) on his trapline on the lower west-facing
slopes. M, Podrasky also confirms the presence of black bear on Loop Ridge, but has not seen

either grizzly bear, or wolf on the east side of Michel Creek (pers. comm.).

Discussions with J. Tress, from CFI indicate that this years logging crew on lower Loop Ridge
have reported a grizzly bear in the vicinity of their operation. Mr. Tress also reports a set of
wolf tracks crossing a logging access road on lower Loop Ridge south of the ANG right-of-way
(pers. comm.). As well, G. Reeves reported spotting a grizzly bear on the upper west side of the

ANG right-of-way in late summer 1995 (pers. comm.).

Piteau Enginesring Ltd. (KI-4167) Page 21
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Recently, D. Mcintyre confirmed two sets of cougar (Felis concolor) tracks in snow at the north
tip of Loop Ridge, adjacent to Highway 3, which suggests at least transitory use of Loop Ridge

by this species.

4.3.1.2 Observation: direct and indirect project collection

The total length of the strip samples was approximately 11.6 km with 69% of that length
surveyed north of the ANG right-of-way (Table 7, Figures 3 and 4). Elk, moose and deer were
observed south of the ANG right-of-way (Figure 4). Although 16 bear scats were encountered on
the fall survey lines, none could be jrrefutably identified as grizzly, so all bear scat was simply
classed as "bear”. We have no reason to believe that grizzly bear and wolf do not occur on Loop

Ridge as part of their seasonal territory.

Apart from spotting a long-tailed -weasel, little other direct sign of fur bearers was observed on
the survey lines. A suspected badger hole near the north edge of the old test pit opening (current
bulk sample lacation) will be investigated further in late spring during attempts to identify

calving/fawning areas. Two locations showing bear tree markings (claw marks) were identified

within the study area.

Fiteau Engineering Ltd. (KI-4167) Page 22
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Table 7: Summary of strip sample surveys on Loop Ridge, September 30 and October 1,

1995. See Appendix D for detailed summary sheets and field notes for each leg of the strip

sample.
Location Approximate Strip Sign Type Quantity
{ength (m}/
area (m’)
Nerth of ANG line 8015/ Elk pellet groups 173
32,060 Moose pellet groups 19
-Deer pellet groups 3
Bear scat 15
Coyote scat 6
Weasel direct observation 1
South of ANG line 3600/ Elk pellet groups 23
14,400 Elk direct observation 8
Moose pellet groups 8
Moose direct observation 2
Deer pellet groups 14
Deer dircct observation 6
Bear scat 1
Locations 11,615 / Elk pellet groups 196
Combined 46,460 Elk direct observation g
Muoagse pellet groups 27
Moose direct observation 2
Deer pellet groups 17
Deer direct observation 6
Bear scat 16
Coyote scat 8
Weasel direct observation 1

Piteau Engineering | td. (KI-4157)
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4.3.2 BIRD INVENTORY
4.3.2.1 Reported: research and outdoor observers

Saunders-Savoy (1994), conducted a bird inventory in Bodie Creek basin as part of Elkview Coal
Corporation's environmental assessment supporting a Mine Development Certificate Application
for the Bodie Dump. The Bodie Creek Basin bird inventory study area is approximately 7 km
from the Loop Ridge study area, so it is reasonable to conclude that many of the bird species

found in the Bodie Creek Basin will also be found in similar habitat on in this project study area.

Saunders-Savoy (1994) identified 56 bird species and found breeding evidence for 40 of those
species. The Bodie Creek Basin was stratified into six basic habitat types as follows: Brush
Meadow, Douglas Fir, Aspen, Grass Meadow, Riparian and Pine. These habitat types also occur

in the study area.

The most common bird species found at Bodie were black-capped chickadee, mountain
chickadee, golden crowned kinglet, yellow-rumped warbler, chipping sparrow and dark-eyed

junco. The number of bird species occurring in the different habitat types were:

Brush meadow 37
Grass meadow 30
Aspen 28
Pine 26
Riparian 22
Douglas Fir 20
Piteau Engineering Ltd. (KI-4167) Page 24
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Loop Ridge has a westerly aspect as opposed to the southerly aspect of the Bodie Creek Basin
vet all 6 avian habitat types occur on the Loop Ridge study area. The dominant habitat type on
Loop Ridge is Lodgepole pine. In the Elkview study, relatively few birds were observed in this
habitat type in May and July, although in August and September, large numbers of chickadees,

kinglets and warblers were foraging in mixed species flocks.

The species identified in the Bodie Creek basin, and expected to also occur in the Loop Ridge
study area, are presented in Appendix E. Also listed in Appendix F are those species which may
be expected to be found in the area based on geographical distributions and habitat requirements,

but which were not found during the Bodie inventories.

4.3.2.2 Observation: direct project collection

Presence of the following birds were confirmed for Loop Ridge during the September 30 and

Qctober 1, 1995, strip samples:

dark-eyed junco Junco hyeinalis

ruffed grouse Bonasa wmbellus

blue grouse Dendragapus obscurus
downy woodpecker Picoides pubescens
grey jay Perisoreus canadensis
varied thrush Ixoreus naevius

merlin hawk Falco eolumbarius

Since most birds had migrated prior to our fall field work, additional bird inventory field work

will be carried out within the May/June 1996 time frame.

Piteau Engireering Ltd. (KI-4167) Page 25
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In summary, our fall reconnaissance confirmed the presence of the following wildlife on Loop
Ridge:

Ungulates: elk, moose, mule deer, white-tailed deer

Bear: black, grizzly

Fur bearers:  long tailed weasel, lynx, marten, coyotes, wolf

vy
=
[
2

dark-eyed junco, grey jay, varied thrust, ruffed

grouse, blue grouse, downy woodpecker, merlin

Further work to identify additional fur bearers that may utilize Loop Ridge will be undertaken in

January or February 1996, several days after a fresh snowfall.
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5. WILDLIFE HABITAT INVENTORY

5.1  CLASSIFICATION

‘Wildlife habitat classification for all of Loop Ridge was derived from the 1:50,000 Biophysical
Wildlife (Ungulate) Capability map developed for that area by methods described in MOE
Manual 4, Wildlife Capability Classification (Demarchi er al. 1983). The Loop Ridge area is
coniained within map sheet "Crowsnest 82G/10", mapped by Demarchi (1979) from field work
conducted in 1976. Wildlife habitat classification data taken from Demarchi's (1979) Crowsnest
82G/10 map sheet was transferred to a 1:20,000 scale forest cover type map that encompasses all

of Loop Ridge (Figure 2).

The area north of the ANG pipeline, where mining development is proposed has the following
ungulate range classification:

- Class 2 winter range for elk and moose
- Class 3 winter range for mule deer

- Class 4 summer range for white-tailed deer.

Class 2 winter ranges have a high capability and a potential carrying capacity of 6.6 to 9.8 elk, or
3.1 to 4.5 moose per square kilometre per year. I the animals use adjacent summer range for
part of the year, and only use the winter range for six months, can'_yi'ng capacity would double to

13.2 to 19.6 elk or 6.2 to 9 moose per square kilometre for the six month period.

Class 3 winter range for mule deer has a potential carrying capacity of 5.4 to 10.6 animals per

square kilometre per year.
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The soils in this habitat unit are classified as moist, upland forest soils where dense conifer
forests become established. This unit is also classed as subject to winter snow accumulations of

between 0.5 and 1.0 m, which can affect winter use by some ungulates.

The adjacent habitat unit, east up to the height of land on Loop Ridge, is Class 4 summer range
for elk and muie deer and Class 5 summer range for moose. The unit is characterized by upland

forest soils and bedrock and slopes are typically steeper than 35°. This low capability habitat

could potentially support 0.8 to 3.3 elk or 1.2.to 5.3 mule deer per square kilometre per year.

During the fall strip survey the upper leg of the survey line traversed the ridge top in this habitat
unit from south to north almost to the drop-off at the north end. A considerable number of winter
elk pellet groups (43) {Appendix D} were encountered, suggesting that the ridge top may be

blown clear of snow, making forage avaitable for at least a portion of the winter.

The habitat unit to the west down slope to Michel Creek is classified as Class 1 winter range for
elk, and Class 3 winter range for mule deer and moose. This very high capability habitat could
potentially support 10 to 13 elk per square kilometre per year, and is characterized by moist
lacustrine soils and moderate winter snow accurnulations. The unit is also a corridor for a rail
grade as well as the Coal Mountain mine access road. it should be noted that road cut and fill
slopes, as well as other disturbed areas of the valley bottom, have been reclaimed and

revegetated, making these areas attractive as winter forage for elk.
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Other Loop Ridge values specific to ungulates include wallows and licks, as well as suspected
elk calving areas. CFI, with cooperation from several local sportsmen, have identified 7 wildliﬁ_e
licks and 1 wallow on Loop Ridge. These special use features have been located on a 1:20,000
scale map by CFI (Figure 2), and a buffer zone allocated around each lick and wallow to cnsure

protection during development of future logging plans.

The fall 1995 strip surveys identified two additional licks and twe additicnal wallows that have
been also be included in the inventory of special use features (Figure 2). One wallow is situated
72 m northwest of the proposed active mine. It is a very heavily used area, with additional signs
of ungulate use in the forest to the northwest of the wallow. We have not included a buffer zone

around these sites.

5.2 MAJOR FOREST COVER TYPES

CF1 have recently developed long-term, phased logging plans to enable harvest on Loop Ridge in
a manner that considers and accommodates other resource values, while maximizing fibre
production (J. Tress, pers. comm.). Loop Ridge is primarily a lodgepole pine forest, with smaller
stands of mixed spruce/fir/aspen, or fir-leading communities represented in a minor way in the
vegetative cover (Appendix B). The ridge is within the MSdk (dry cool Montane Spruce)

biogeoclimatic zone.

CFI's inventories on Loop Ridge north of ANG pipeline indicate most stands are Age Class 4 (61
to 80 years old). The uniformity of conifer ages may be due to a fire on Loop Ridge

approximately 80 years ago. Most lodgepole pine stands are in height class 2 {10.5 to 19.4 m)
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and larch stands are mairly height class 3 (19.5 t0 28.4 m). Crown closure for the majority of the

conifer stands is between 45 and 65%.

53  ASSOCIATED VEGETATION TYPES

Pre-logging site assessments for two cut blocks on Loop Ridge were recently completed at
1:10,000 scale mapping level (Appendix G). The format and level of detail follow the
‘methodology outlined in Luttmerding et al. (1990), and meet the standards of the B.C. Forest
Practices Code. Since these sites are on the same aspect and slope of Loop Ridge, 2 km south of
the proposed mining area, the data applicable to the logging sites will be deemed representative

of the west aspect of Loop Ridge.

Comparison of the vegetation found in CFI's vegetation tables for their pre-logging assessments,
with the most abundant vegetative cover noted during our strip samplés supports the contention

that west-facing Loop Ridge is relatively homogeneous throughout its length.

Far example, the main components of the timber, shrub and herb layers were common to both

CFI assessments and observations along our survey lines (Table 8).
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Table 8: Main overstory and understory species common to CFI 1993 and 1994 site

assessments data, and Townsend & Associates October 1995 strip survey observations.

Overstory:

Understorey:

Shrub layer:

Herb layer:

Lodgepole pine

Buffalo-berry
Snowberry
Alder
Juniper

Thimbleberry

Pinegrass

Showy Aster

Pinus contorta

Sheperdia canadensis

Symphoricarpos albus

Alnus spp.

Juniperits communis
Rubus parviflorus
Calamagrostis rubescens

Aster conspicuous

The current bulk sample is within an area re-sloped and revegetated after mine closure in 1970.

The following grasses and forbs are presently providing lush cover on approximately 10 ha.

remaining after 1995 bulk sample extraction:

Timothy
Alfalfa
Brome

Fescue

Crested wheatgrass

Clover

Phleum pratense
Medicago spp.
Bromus inermis
Festuca spp.
Agropyron spp.
Trifolivin spp.

This seed mix is doing well on this site. Plants are robust and there was evidence of grazing

throughout the length of the strip survey line crossing the reclamation. A seed mix utilizing

Piteau Engineering Ltd. (Ki-4167)

Page 21
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McGillivray Mining Baseline Fish and Wildiife Studies - Interim Report

thesc species would probably be successful for subsequent reclamation arising from future site

development.

The remaining vegetation work at the 1:20,000 scale operational mapping level involves a site

reconnaissance in early summer 1996 to identify possible rare or endangered plant communities.

Piteau Engineering Ltd. (KI-4167) Page 32
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McGillivray Mining Baseiine Fish and Wildlife Studies - Interim Repart

6. SUMMARY OF REMAINING BASELINE STUDY ACTIVITIES

February/March 1996:

1) continued animal inventories
2} continued wildlife habitat mapping
3) strip survey for fur bearers, ungulates

4) identify areas of intense winter use

May/June 1996:

1) completion of fisheries field work

2) look for fawning/calving areas

3) complete search for bear, fur bearer and ungulate use
4) finalize wildlife habitat mapping

5) completion of bird and plant inventories

6) synthesize collected data into final report

Piteau Engineering Ltd. (KI-4167) Page 33
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PHOTO 1: Reach#1 on Michel Creek, looking downstream from the confluence
(’ ' with Wheeler Creek. Note lack of bank cover.

PHOTO 2: Tributary #1 entering Michel Creek {from east, approximately 500 m
downstream of Wheeler Creck confluence,

Job No. 4167 ) Page 243 of 305 EML-2023-31638



PHOTO 3: Reach #2 on Michel Creek looking downstream from approximately
550 m below Wheeler Creek confluence. Average depth in this reach at these flow
levels is approximately 20 cm. No cover for fish.

PHOTO 4: Tributary #2, Looking downstream from a point approximately 200 m _
upstream of confluence with Michel Creek. Note person standing behinRegridh Rf3§8afML-2023-31638



PHOTO 5: Upstream beginning of Reach #3 on Michel Creek. Note wide shallow,
wetted width with no instream or shoreline cover. Photo point is approximately
1 km upstream of rail loop bridge, looking downstream.

PHOTO 6: Downstream natural un-channelized portion of Reach #3. _
Note lar-ger substrate, some share cover a_djacent to _pw'l.page 245 of 305 EML-2023-31638



PHQOTO 7: Tributary #3 approximately 200 m from the confluence with Michel
Creek. Crosses main road approximately Tkm upstream of rail loop bridge.
Note hanging culvert blocking access to suitable upstream juvenile habitat.

PHOTO & Start of Reach #4 on Michel Creek, Note observer snorkelling through -
pool at commencement of study section. Michel Creek has been channelized
10 keep it away from work on rail bridge abutment.- Page 246 of 305 EML-2023-31638
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PHOTQO 9: Transition from channelized to natural section of Reach #4.
Photo point is just upstream of B.C. Gas pipeline crossing. Most fish
were found in pools and pockets of natural sections. very few in channelized
straarm course.

Page 247 of 305 EML-2023-31638
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APPENDIX A

BASELINE FISH AND WILDLIFE STUDIES TERMS OF REFERENCE - J.D.MARTIN,
MAY 15, 1995.
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Province of B.C,it.“"’ Koolenay Region
British Columbia Environment Region 4

. , 205 Industrial Hoad G
Mintsiry of Environment,

Cranbrook
1d g i f
l.ands and Parks British Columbia

W1C 8H3
Telephone: {604} 483-8540

May 15, 1895

Gerry Reeves
McGillivray Mining

Re: Baseline Fisgh and Wildlife Studies, McGillivray Coal
Mining Project

The following terms of reference are for baseline fish
and wildlife habitat assessment, population inventory. and
seasonal fish and wildlife use patterns,

It is important that baseline fish and wildlife
information be collected prior to initial mine
disturbance.

This information will be recuired for assessing potential
impacts on fish and wildlife habitat, populations and use
patterns, interim mitigation or compensation options as
well as requirements for end leave reclamation.

Baseline fish and wildlife assessment should include:
1) Landscape Level Fish and Fish Habitat Inventory

This should include known presence or absence of fish
in water course that may be influenced by the mine
development including downstream impacts from changes
in flows or levels, sedimentation etc. This should
include major fish streams as well as the lower
reaches (reaches with stream gradients less than 12%)
of tributary watercourses.

* Landscape level information should be collected within
the area bounded by and including Michele Creek
(confluence of Wheeler Creek to Alexander Creek), the
height of land of Loop Ridge, and to the south by an
unnamed westerly flowing tributary of Michel Creek
entering Michel Creek approximately 100 meters north of
the confluence with wWheeler Creek.

2) Fish and Fish Habitat Classification for all streams,
lakes and wet lands as per the Forest Practlces Cede
classification process.

- * Page 249 of 305 ]z@:\ 3
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Inventory (presence or ahsence) at the landscape -
level must be collected for all ungulates, bear, fur
bearers, and bird species. This data base should
include red and blue listed species, regionally
significant species as well as possible rare and
endangered plant communities.

4) Landscape Level Wildlife Habitat Inventory at
1:50,000 mapping level

This mapping should include ecosystem, biophysical
capability and suitability mapping, including known
migration corridors, sensitive habitats (riparian,
avalanche paths, wildlife licks, nesting sites,

fawning and.calving areas etc.)

5) Operational Level Wildlife Habitat Inventory at
1:20,000 mapping Level

This level will require the same information as the
landscape level mapping however mapping should be
restricted to areas within 300 meters of the
immediate area that will be impacted by any proposed
mine development including roads, dumps, and
exploration disturbance.

Based on the above baseline information additional
information may be reéquired to:

- assess potential areas for interim mitigation to off-
set habitat losses, wildlife seasonal use research,

- radio tracking of wildlife species to determine
seasonal use patterns, and

- population health monitoring to determine long term
impacts of this project on wildlife and fish
populations in the area.

If You require any additional information or clarification
regarding the above please contact the undersigned at your
convernience.

East Kootenay Habitat Biologist

JDM/ss
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APPENDIX B

LOOP RIDGE OVERSTORY COVER TYPES CRESTBROOK FOREST INDUSTRIES
LTD. 1:20,000 MAPPING LEVEL.
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APPENDIX C

STREAM SURVEY FORMS
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APPENDIX D

STRIP SAMPLE SUMMARY SHEETS AND FIELD NOTES, SEPTEMBER 30 AND
OCTOBER 1, 1995.
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Abbreviations used:

BBS
WEP
SEP
WMP
SMP
WDP
SDP
CS
WS

Bear scat

Winter Elk Pellet Group
Summer Elk Pellet Group
Winter Moose Pellet Group
Summer Moose Pellet Group
Winter Deer Pellet Group
Summer Deer Pellet Group
Coyote Scat

Wolf Scat
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Animal Inventory Strip Sample Summaries

DATE: Sept 30, 1995

PROJECT AREA:  North of ANG
1300 m ASL - 1590 m ASL

LENGTH: 1360 M
TRANSECT: AB

BBS - 9

WEP - 19

SEP- 2

WMP - 4

SMP -

WDP -

SDP -

CS -3

WS - 1 (possible)
Elk track - 3 sets

VISUALS:
long-tailed weasel
chipmunk
2 grey jays
red squirre] (heard)

VEGETATION: On ANG line:
Crested Wheat Grass
Alfalfa
Red Clover
Timothy
Slender Wheat Grass
Yellow Sweet Clover
Mullein
Canada Thistle
Smooth Brome
Fescue spp

Adjacent to ANG line;

Overstory -
Associated -

Lodgepole pine
Alder
Thimblcberry
Salix (2 spp)
Raspberry
Golden Currant
Poplar (spp)
Buffalo-berry
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Animal Inventory Strip Sample Summaries
DATE: Sept 30/95

PROJECT AREA: Ridge top
1590 m ASL - 1450 m ASL

LENGTH: 1500 M
TRANSECT: BC

BBS- 2
WEP - 43
SEP - 20
WMP - 2
SMP - 1
WDP -
SDP -

CS -1
WS -

VISUALS: Merlin hawk
Bear sign - 2 small digs
rocks and logs turned over
Many beds along ridge (>25)
North/South game trail on ridge crest

VEGETATION:

Overstory - Lodgepole pine

Associated -Alder *
Salix spp (1) *
Thimbleberry
Pinegrass *
Golden Currant
Snowberry
Yarrow
Juniper
Canada buffalo-berry
Showy Aster *

* = most abundant.
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Animal Inventory Strip Sample Summarics

DATE: Sept 30/95

PROJECT AREA:  East/west down steep slope
1437 m ASL - 1327 m ASL

LENGTH: 300 M
TRANSECT: CD

BBS -
WEP - 6
SEP - 2
WMP - 2
SMP -
WDP -
SDP -
CS -

WS -

VISUALS: Varied thrush

Steep slope 30°
North/south game trails along slope (6)

VEGETATION: Lodgepole pine/spruce
Associated -Pinegrass *

Sheperdia *
Showy Aster
Maple
Salix spp
Golden currant
Bunchberry
Thimbleberry
Snowberry
Fairy Bells (Disporum trachycarpum)

* = ost abundant
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Animal Inventory Strip Sample Summaries

DATE: Sept 30/95

PROJECT AREA:  North/south along game trail on old overgrown logging trail
1327 m ASL - 1430 m ASL

LENGTH: 1250 M
TRANSECT: DE

BBS- 3
WEP - 23
SEP - 9
WMP - 4
SMP - 2
WDP -
SDP- 2
CSs -2
WS -

VISUALS: Possible badger hole near N. edge of test pit opening
DE follows heavy north/south gamie trail

VEGETATION:
Qverstory - Lodgepole pine
Associated -Alder *
Thimblcberry *
Pinegrass *
Showy Aster
Bunchberry

¥ = most abundant
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Animal Inventory Strip Sample Summaries

DATE;

FROJECT AREA:

LENGTH:

TRANSECT:

BBS -
WEP - 4
SEP -1
WMP -3
SMP -
WDP -
SDP -
CS -
WS -

VISUALS:

VEGETATION:

Sept 30/95

Downhill through thick pine/shrub stand
1430 m ASL - 1330 m ASL

410 M

EF

Downy woodpecker
red squirrel

Overstory - Lodgepole pine
Associated - Thimbleberry *
Pinegrass *

* = most abundant
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Animal Inventory Strip Sample Summaries

DATE:

PROJECT AREA:

LENGTH:
TRANSECT:

BEBS -
WEP - 4
SEP - 10
WMP -
SMP -
WDP -
SDP -
CS -
WS -

VISUALS:

VEGETATION:

groups

Sept 30/95

Along lower roadside, across 1970 test pit reclamation

1330 m ASL
580M

FG

mule deer track - on road

cow and calf moose track - on road

coyote track - on road

sign of browsing on alfalfa and clover in test pit

1970 Test Pit Reclamation Vegetation
- Timothy
- Brome
- Alfalfa
- Clover (Alsike?)
- Fescue spp
- Crested Wheat Grass
- Slender Wheat Grass

Note: very heavy vegetation on old test pit makes it difficult to spot pellet

Page 268 of 305 EML-2023-31638



™

Animal Inventorv Strip Sample Summaries

DATE:

PROJECT AREA:

LENGTH:
TRANSECT:

BBS -
WEP -7
SEP -7
WMP -1
SMP -
WDP -
SDP -
CS -
AR

VISUALS:

VEGETATION:

Sept 30/95

Dog leg through mixed open pine/aspen stand to BC Gas right-of-way
1290 m ASL

535 M

GH

-bear-clawed trees - 6 large aspen

-small bear dig

-3 antler-rubbed trees (elk)

-good game trail NW off old reclaimed pit

-found good wallow and water hole 4 m x 4 m x 20 cm deep in
25 m? clearing surrounded by boggy grasses

Open Lodgepole pine/aspen canopy
Associated - mainly Pinegrass
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Animal Inventory Strip Sample Summaries

DATE:

PROJECT AREA:

LENGTH:
TRANSECT:

BBS - 1
WEP - |
SEP- 12
WMP -
SMP -
WDP -
SDP- 1
CS -
WS -

VISUALS:

VEGETATION:

Sept 30/95

North/south on BC Gas right-of-way
1290 m ASL - 1280 m ASL

1720 M

HI

- moose tracks >4 sets

- White-tailed deer tracks (1)

- mineral lick - well used - near point H

- several water holes along R.Q.W. - all used

On BC Gas R.O.W:
- Timothy

- Brome

- Alfalfa

- Red Clover
-Red top

- Canada Thistle
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Animal Inventory Strip Sample Summaries

DATE: Sept 30/95
PROJECT AREA:  Tunction of ANG and BC Gas lines to start at haul road corner
1280 m ASL
LENGTH;: 3680 m
TRANSECT: 1A
BBS -
WEP -
SEP-3
WMP -
SMP -
WDP -
SDP -
CS -
WS -
VISUALS: mule deer tracks - 2 sets
etk track - 1
VEGETATION: extremely thick grasses and forbs on ANG right-of-way - difficult

to spot pellet groups
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Animal Inventory Strip Sample Summaries

DATE: Sept 30/95

PROJECT AREA:  South of ANG pipeline

LENGTH: 3600 m
TRANSECT: Loop east from logging road approx. 1 km. south of rail loop
BBS- 1
WEP - 3
SEP - 20
WMP - 8
SMP- 0
WDP - 2
SDP - 12
CS -
WS -
VISUALS: - Juncos (13), ruffed grouse (2), blue grouse (1)

- white-tailed deer tracks on road

- 5 elk (1 male, 4 female), 6 mule deer, 3 elk
- cow and calf moose

- well-used wallow above cut-block

- coyote track on road

- large lick near north side valley bottom

VEGETATION: west-facing: Lodgepole pine with snowberry, thimbleberry.
Alder, Aster

north-east facing, just over saddle: subalpine fir/spruce. with Alder,
thimbleberry, mosses
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Summary of Strip Sample Results

DATE: Sept 30/95

PROJECT AREA:  North of ANG line
TOTAL LENGTH: 8015 m

TOTAL STRIP SAMPLE AREA: 24,045sgm

TOTAL FOR ALL TRANSECTS:

BBS - 15
WEP - 107
SEP - 66
WMP - 16
SMP- 3
WDP- 0
SDP- 3

CS - 6

PRESENCE CONFIRMED: direct or indirect

Ungulates: elk, moase, mule deer, white-tailed deer

Bear: black

Birds: Downy woodpecker, merlin, grey jay, varied thrush
Fur bearers: long-tailed weasel, red squirrel, coyote

PRESENCE SUSPECTED: Grizzly bear, wolf
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APPENDIX E

BODIE CREEK BASIN BIRD INVENTORY, ELKVIEW COAL CORPORATION
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Birds recorded during inventories in Bodie Creek Basin, and expected to occur in Loop Ridge

study area

Common Name

HAWKS, EAGLES AND FALCONS

Sharp-shinned Hawk
Northern Goshawk
Red-tailed Hawk
Golden Eagle
American Kestrel

GROUSE
Spruce Grouse
Blue Grouse
Ruffed Grouse

OWLS
Long-eared Owl

NIGHTHAWKS
Common Nighthawk

SWIFTS
Vaux's Swift

HUMMINGBIRDS
Calliope Hummingbird
Rufous Hummingbird

WOODPECKERS
Downy Woodpecker
Northern Flicker
Pileated Woodpecker

FLYCATCHERS
Olive-sided Flycatcher
Dusky Flycatcher

SWALLOWS
Barn Swallow

JAYS, MAGPIES, CROWS

Gray Jay
Steller's Jay

Scientific Name

Accipiter striatus
Accipiter gentilis
Buteo jamaicensis
Aquila chrysaetos
Falco sparverius

Dendragapus canadensis
Dendragapus obscurus
Bonasa umbellus

Asio otus

Chordeiles minor

Chaetura vauxi

Stellula calliope
Selasphorus rufus

Picoides pubescens
Colaptes auratus
Dryocopus pileatus

Contopus borealis
Empidonax oberholseri

Hirundo rustica

Perisoreus canadensis
Cyvanocitta stelleri
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Clark's Nutcracker
Common Raven

CHICKADEES
Black-capped Chickadee
Mountain Chickadee

NUTHATCHES, CREEPERS
Red-breasted Nuthatch
Brown Crecper

WRENS
Winter Wren

KINGLETS
Golden-crowned Kinglet
Ruby-crowned Kinglet

THRUSHES, SOLITAIRES, BLUEBIRDS

Mountain Bluebird
Townsend's Solitaire
Veery

Swainson's Thrush
Hermit Thrush
American Robin
Varied Thrush

WAXWINGS
Cedar Waxwing

VIREQS
Solitary Vireo
Warbling Vireo
Red-eyes Vireo

WARBLERS
Orange-crowned Warbler
Yellow-rumped Warbler
Townsend's Warbler
Blackpoll Warbler
American Redstart
MacGillvray's Warbler
Wilson's Warbler

SPARROWS
Chipping Sparrow
Vesper Sparrow

Nucifraga columbiana
Corvus corax

Pdrus atricapillus
Parus gambeli

Sitta canadensis
Certhia Americana

Troglodytes troglodytes

Regulus satrapa
Regulus calendula

Sitalia currucoides
Myadestes townsendi
Catharus fuscenscens
Catharus ustulatus
Catharus guttatus
Turdus migratorius
Ixoreus naevius

Bombycilla cedrorum

Vireo solitarius
Vireo gilvus
Vireo olivaceus

Vermivora celata
Dendroica coronata
Dendroica rownsendi
Dendroica siriata
Setophaga ruticilla
Opororais tolmiei
Wilsonia pusilla

Spizella passerina
Pooecetes gramineus
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White-crowned Sparrow
Dark-eyed Junco

BLACKBIRDS
Brown-headed Cowhird

TANAGERS, FINCHES
Pine Siskin

Western Tanager

Red Crossbill

Zonotrichia leucophrys
Junco hyemalis

Molothrus ater

Carduelis pinus
Piranga ludoviciana
Loxia curvirostra
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APPENDIX F

BIRD SPECIES OF POSSIBLE OCCURRENCE IN BODIE AND LOOP RIDGE AREAS.

Page 278 of 305 EML-2023-31638



The following is a list of species which could be expected to breed in the area, based on
gegraphical distributions and habitat requirements, but which were not recorded during the
inventories in Bodie Creek. Due to the proxirmity, these species may also occur in the Loop

Ridge area.

Cooper's Hawk
Mouming Dove

Great Horned Ow]
Northern Pygmy Owl
Northern Saw-whet Qwl
Red-naped Sapsucker
Hairy Woodpecker
Three-toed Woodpecker
Boreal Chickadee

Fox Sparrow
White-winged Crossbill
Cassin's Finch

Accipiter cooperii
Zenaida macroura
Bubo virginianus
Glaucidium groma
Aegolius acadicus
Sphyrapicus nuchalis
Picoides villosus
Picoides tridactylus
Parus hudsonicus
Passerella iliaca
Loxia leucoptera
Carpodacus cassinii
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APPENDIX G

PRE-LOGGING SITE ASSESSMENTS DESCRIBING LOOP RIDGE ECOSYSTEMS.
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MSdk Vegetation Table | N
: - . W N
_ Site Seres . 02 . 03 04 0L . =05 06 07 h
TRERS Pseudotsuga menziestt LRl X ¥ RO REC PRI et Douglas-fir :
“Pinus contorta Bre-pu Sopes NG bac i ¢‘§f§%ﬂﬁ”“‘" S0 lodgepale pine o \
Lariz occidentalis’ Ta50 NEaom R el S western Jarch X
Picen glauca x engelmannii. - o R YIRAS bybrid white spruce - _)\
: - _ Abtes lasiocorpa subalpine fir -
SHRUBS Amelanchieralnifolia saskatoon - Q
. Acerglabrumn ¥ i Douglas maple . . )
Juniperus scopulorum - 553 el 1 7 Rocky Mountain juniper
Juniperus communts Braany 5 % common juniper
~ Mohoniaaquifolivm tall Oregon-grape
.S‘;l}'-m horicarpos afbus - common soowherry
Shepherdia canadensis - - s soonolallie -
Lontcera uiahensiy '-gi‘i‘é‘\f-‘- TR ST Uteh haneysuckle
Senziesia ferniginza SRR i ¢ [ulae azalen
Lonicera inuobtcmla SHyiassiabey it black twinberry
Cornusstolonifera -* red-psier dogwood
Beiula glandulosa serub birch. |
Ledirm groeniondicum Labradortea _ _ .
HERBS Agropyron spicatunr $5( TR %% bluebunch whenigrass
: euchem cylindrica SR & round-leaved alunirnot
Arctostaphylas pva-ursi - Z25EES % kinnikinnjek - 0
: Lirraex borenlis VB tvrinflovrer T .
Calamagrostis rubescéns - AR a ‘pinegrass
Asterconspicuus ' showy aster
Amicacordifolia 5T ¢ heart-leaved nrnica
Vaceinisem scoparivm. 5520530 SRS ESE erouscherry
Cornus canadensis S5iiisl - bunchberry
Thalictruem pecidentale. ™ western meadowrue
Equiselum arvense common horsetuil
- Carex app. sedges :
Petasites sagiftatus’ ¥ arrow-leaved colfsioot
MOSSES Polytrichum juniperinum | juniperhaircap moss
AND "~ " " Pleurozinm schrebert '3 ¢ red-stemmed festheraoss
LICHENS fylocomium splendens step moss
Autacomnium patustre " glow moss
Sphagnum capilineeum common red sphagoum
Approdmaie Cover Clagses: DO<1% - C11-7% C—17-15% CI15-28% L 3>25%
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MSdk Vegetation Table |—

Site Sertes 03 03 04 01 5) 06 07 e
TREES Psendotsuga menziesit B3 : Y s Douglas-Aic
Pinus conloria lodgepole pine
Larix ecctdentalis - 5 western larch
Preea glauca x engelmannit hybrid whit: sprice
© 1 Abie Locarpi subalpine fir
SHRURBS Amelanchieralnifolia [ saskatoon -
Acerglabrum 5307 Douglas maple :
Juniperus scopulorunt ¥ Rocky Mountain juniper .
Juniperus communis & comman juniper &\3
-, Mahonia aquijolium tall Oregon-grape '
Symphoricarpos albus coiunon snowberry (?3
S:’gepﬁa-tﬁa cangdensis ° soapolallie
Lontceranuiahengis -5 Utah honeysuckle \
Menziest ferruginea false czalen
Lonicera involucrata SiEs black Lwinherry Y
Cormnus stolonifern red-osier dogwood o
. . Beiwla glandulnsa - - seruls birch -
Ledum groerdandicum Labrader tea TN
HEEBS Agropyron spicatunt blueburich vheatgrass
Ileucheru cylindrica * round-leayed aluraroal.
Arctostaphylos tue-urst kinnikinaick
. innaea barealis twinflower
Calamagrostis rubescens pinegrass
© Aster conspicuus ‘shawy aster
Arnicacordifolin # < heart-leaved arnica
Vaceinium scoparitem 3 quscherry
Cornus canadensis yunchberry
Thalictyum occiderntale westarmn meadowrue
Byutsetum arvense commion harseiail
Carex spp, 3 sedges
Petasites sagittatus 55 i arvow-leaved coltsfoot
MOSSES Polytrichum juniperinum 559 juniger haircap moss
AND Pleurozinm schrebert R e Y Ry ANy < foatie] = foata 1000 . red-stemmead Igat.hc'rmn:;s
LICI:]ENS Hyfommi!_’.l‘ﬁ'! szﬂfldem s ,. JRUSEAEEES Ty N NN TR IR 0 v vy o0 #6 h efess S0 ik gu-_:p RGSs
Aulagomnptum palustre I glow maoss

Sphagnum capilliaceiim C———1 conunon red sphagnum

Approximate Cover Classes: L1<1%  [C31-7  17-15%  [—l-26% C— 2%
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McGillivray Mining Baseline Water Quality and Hydrology - interim Report

1. INTRODUCTION

This report presents interim results of the Water Quality and Surface Water Hydrology component
of the Environmental Baseline Study for the proposed McGillivray Coal Mine (see Figure 1). The
Terms of Reference for this work are contained in a letter from Les McDonald to Doug Martin of
the BC Ministry of Environment, Lands, and Parks (Appendix A). A final report on the Water
Quality and Surface Water Hydrology component of the Baseline Study will be issued upon

completion of the work in mid-1996.

Piteau Engingering Ltd. (4167) Page i
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McGillivray Mining

Bassline Water Quality and Hydrology - Interim Report

2. BASELINE WATER QUALITY ASSESSMENT

21  WATER QUALITY SAMPLING

2.1.1 SAMPLE DESIGN

Baseline water quality sampling is required prior to mine development to ensure that water quality

norms at the site are well understood. If unusually high concentrations of some constituents (such

as metals or nutrients) are naturally occurring at a site, then it is important to establish this prior

to mine development.

In accordance with the recommendations of Les McDonald of the Ministry of Environment,

Lands and Parks (Appendix A), a monthly sampling program is being carried out at four sampling

locations (Figure 2). These locations are:

Location

Comments

Michel Creek Upstream

upstream of possible mine impacts

Michel Creek Downstreamn

downstream of the mine site, and upstream of the confluence of

Michel and Alexander Creeks

Groundwater Seep

seepage beside the CPR tracks, below the pit

Intermittent Creek

located south of the groundwater seep

Analytical Schedule

In accordance with the recommendations of BC MELP, the analytical suite is as follows:

Nutrients:  nitrate, nitrite, ammonia, orthophosphate

Metals: ICP 30-element metals scan, with particularly low detection limits for cadmium,

chromium, selenium, and zinc.

Others: total suspended solids (only if water turbid). pH and electrical conductance (Ec)

were added at Piteau’s recommendation.

Piteau Engiticering L2d. (H11&7)

Page 2
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MeGillivray Minin Bascline Water Quality and Hydrology - Interim Repors
b i) P

The sampling schedule is as follows:

Sample Description Analytical Schedule Frequency

Michel Creek upstream Nutrents only Apr, Jun-Aug, Oct-Nov, Jan
Nutrient & metals March, May, September

Michel Creek downstream same as Michel u/s

Intermittent creek on site No metals Monthly (when flowing)

Groundwater Seep All parameters 1/ month

The three key sampling locations for baseline water quality are the two Michel Creek Iocations
and the groundwater seep, located directly below the proposed mine area. It is likely that any
water quality impacts from the mine can be detected most clearly from the groundwater seep
samples. The Michel Creck samples allow for upstream/downstream sampling of the most
significant watercourse in the area. The intermittent creek is located slightly south of the mining
area, and is therefore unlikely to show indications of mining-related water quality problems in the
future. However, the samples should provide data on the chemistry of surface-flowing water in

the vicinity of the site,

The water chemistry suite consists primarily of nitrogenous compounds, phosphorous, and metals.
Nitrogen compounds (nitrate, nitrite, ammonia) are a by-product of explosives used in blasting.

Nitrogen is of concern at the site for two reasons:

i. As noted in Mr. McDonald’s lctter,' Miche] Creek is sensitive to nitrogen inputs due to its
naturally high phosphorous load. Nitrogen and phosphorous, when found in sufficient
concentrations (and correct proportions), often lead to significant algal growth in streams;
and,

it. Ammonia and nitrite are toxic to aquatic organisms in relatively low concentrations. Nitrite,
the more toxic of the two, is not usually of concemn in well aerated streams, as it is quickly

converted to the much less toxic nitrate in the presence of oxygen.

Piteau Engineering Ltd. (4167) Fage 3
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McGitlivray Mining Baseline Water Quality and Hydralegy - Interim Report

As noted above, analyses of phosphorous (in this case, orthophosphate) are being conducted due

to the sensitivity of Michel Creek to algal growth.

Metals are a concern at mine operations due to their toxicity and the possibility of their leaching
into surface water and groundwater. Leaching can be a significant problem if there is contact
between acid-generating waste rock and water (under oxygenated conditions). The results of the
water analysis suggest that the water in the area has some acid-buffering capacity, as .all samples

are alkaline with a pH between 8 and 8.5.

2,1.2 RESULTS

Table 1 presents the results of the three samples collected to date. Samples were scheduled for
collection near the end of each month. The first samples were collected on May 30, 1995, when
freshet was underway, but before the large flood of June 6/7. Samples were not collected in June
or July, but the program was recommenced in late August, with samples scheduled for collection

near the end of each month.

Complete analyses of results will be presented in the final report. However, some brief comments

on the results to date are appropriate.

pH: all samples werc somewhat alkaline, with pH values ranging from 8 to 8.5. As noted

above, this indicates some acid-buffering potential.

Nitrogen compounds: nitrate, nitrite, and ammonia levels were all very low. Due to ‘an
oversight in the analytical request forms, the analysis of ammonia was omitted in the last

two sampling periods. This oversight will be cormrected in future work.

Metals: concentrations of metals were generally well below the Freshwater Aquatic Life
guidelines (Nagpal, 1994), and many of the metals were below detection limits in all
samples. Total zinc concentrations were found to be just slightly below the freshwater

aquatic life guidelines in some samples. In the October Michel Creek upstream and

Piteau Engineering Ltd. (4167) Page 4
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MeGillivray Mining Baseline Waser Quallty and Hydrology - Inzerim Repert

downstream samples, total iron concentrations were near the 0.3 mg/L. freshwater aguatic
life guideline. The relatively high concentrations of zinc and iron are not unusual - in
Piteau’s-experience slightly elevated levels of these two elements are relatively common in
the area. No detections of cadmium were made in the samples. However, in the August
samples detection levels were above the required 0.0005 mg/L. Appropriate detection

levels were reached in the October samples.

2.1.3 FUTURE WORK

Monthly water quality sampling is to continue throughout the winter and spring at the Michel
Creek and groundwater seep sites. The program design of BC MELP called for a full 12 months
of background sampling. It is therefore anticipated that the current sampling program will be

continued until the end of July, 1996.

The photographs of algal growth on rocks in Michel Creek were not taken in the summer of

1995. Therefore, algal growth photographs will be taken through the summer of 1996,

22  HYDROLOGY

The hydrologic analyses required for the program include the estimation of the 1 in 10 year and 1
in 200 year flood events for the watercourses within the mine development area. Given the short
time frame (less than one year) prior to initial mine development, it is not useful to tnstall
hydrometric measurement stations on the site. Rather, it is necessary to establish peak flow

estimates based on the hydrology of nearby gauging stations.

For this interim report, runoff equations are used which originate in a 1983 report conducted for
the ncarby Corbin Creek drainage (Hydrocon, 1983). Once final estimates of streamflow for the
1995 flood are available, an updated regional analysis will be performed. The inclusion of this
data in the flood frequency analysis is important, since preliminary estimates of peak instantaneous
discharges on Michel Creek suggest that the flood was a very rare event, with a return period of

approximately 180 years (Hal Coulson, 1995).

Piteau Enginsering Ltd. (4167) F’agﬁ &

Page 295 of 305 EML-2023-31638

_!



MeGilliveay Mining Baseline Watér Quality and Hydrology - interim Report

Based on the Hydrocon analysis, the peak instantaneous flows are given by the following

equations:

Q200 = 10? A.Sl
‘where,

Q is the runoff in m%s, A is the drainage area in km?,

For the analysis of runoff, three areas were identified. Mining is to occur within the bounds of the
clearing identified as “Area B” in Figure 2. The area above this is identified as “Area A”, and
represents potential runoff into the pit, or flow which will have to be diverted around active
mining. Area C lies below the pit, and represents a area which is likely to be disturbed by

roads, ete.

Table 2 contains estimates from each of the three areas. The runoff volumes for even the 200
year event are relatively small, with the total runoff from the all three areas combined estimated to
be only 0.5 m3/s. Itis likely, furthermoare, that the estimates of Table 2 are too high, as infiltration

in the vicinity of the clearing appears to be substantial (Gerry Reeves, pers. com.)

2.2.1 FUTURE WORK

A regional analysis of mean daily and peak instantaneous flows will be conducted, taking into

account the recent high flows in the Michel Creek area.

Piteau Engincering Ltd. (4167) Fage &
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MeGillivray Mining Zaseline Water Quality and Hydrology - \nterim Report
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TABLE 1
SURFACE WATER CHEMISTRY

Locator Date pH ; Ec TSS NO3asN NO2asN  Tot. Amm. N TKN Ortho P Aluminum:T Arsenic:T  Barium:T  Beryllium:T Boron Boron:T Cadméum:l" Calcium:T  Chromium:T Cobalt:T Copper:T  Iron:T Lead:T Lithium:T
(units) (umhos/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mgl) (mg/L)
GROUNDWATER SEEP 5/30/95 8.41 893 0.003 <0.003 0.02 0.023 0.034
8/28/95 8.34 298 4 0.015 <0.003 0.07 0.057 002 <0.2 0.15 0.003 <0.01 <0.01 <0.003 120 <0.002 <0.003 <0.001 017 <0.02 0.005
10/12/95 <0.003 <0.003 0.22 0.012 0.02 0.18 0.002 0.03 0.03 <0.0002 184 0.006 0.004 0.004 0.08 <0.02 0.006
INTERMITTENT CREEK 5/30/95 8.36 456 5 0.025 <0.003 <0.01 0.032
8/28/95 8.38 476 1 <0.003 <0.003 0.17 0.109
MICHEL CREEK DOWNSTREAM 5/30/95 8.38 122 205 0.041 <0.003 <0.01 0.065
B/28/95 822 868 3 <0.003 <0.003 0.12 0.12
10/12/95 0.048 0.003 0.2 0.031 0.2 0.08 <0.001 0.01 0.01 <0.0002 345 <0.002 0.003 <0.001 0.3 <0.02 0.002
MICHEL CREEK DOWNSTREAM DUP  5/30/95 8.06 125 186 0.045 <0.003 <0.01 0.067 .
10/12/95 0.044 0.007 0.2 0.029 0.27 0.09 <0.001 0.03 0.03 <0.0002 45 <0.002 0.003 <0.001 0.01 <0.02 <0.001
MICHEL CREEK UPSTREAM 5/30/95 8 122 107 0.04 <0.003 0.02 0.055
8/28/95 8.32 290 1 0.024 <0.003 0.07 0.062
10/12/95 0.051 <0.003 0.21 0.032 023 0.08 <0.001 0.03 0.03 <0.0002 329 <0.002 <0.003 0.001 0.31 <0.02 0.001
TRIP BLANK 5/30/95 6.74 0.5 <0.003 <0.003 <0.01 0.007
10/12/95 <0.003 <0.003 <0.05 <0.003 <0.01 <0.01 <0.001 <0.01 <0.01 <0.0002 <0.01 <0.002 <0.003 <0.001 <0.01 <0.02 <0.001
Locator Date gresi Mang Molybd, :T Nickel:T Phosphorus:T Potassium:T Selenium:T Silicon:T  Silver:T  Sodium:T Stronti lphur:T  Titanium:T Uranium:T Vanadium:T  Zinc:T
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
GROUNDWATER SEEP 5130095
8/28/95 26.8 0.008 <0.003 <0.005 0.1 0.7 <0.04 4.5 0.004 24 0.127 574 <0.003 <0.5 <0.002 0.018
10/12/95 40.5 0.014 <0.003 <0.005 <0.1 1.1 0.0002 598 <0.002 24 0.195 101 <0.003 <0.5 <0.002 0.029
INTERMITTENT CREEK 5/30/95
8/28/95
MICHEL CREEK DOWNSTREAM 5/30/95
B/2895
10/12/95 83 0.018 <0.003 <0.005 <0.1 05 0.0002 211 <0.002 1.3 0.089 6 0.005 <0.5 0.003 0.008
MICHEL CREEK DOWNSTREAM DUP  5/30/95
10/12/95 83 0.018 <0.003 <0.005 <0.1 0.6 0.0003 237 <0.002 1.3 0.09 6 0.004 <0.5 <0.002 0.009
MICHEL CREEK UPSTREAM 573095
8728195
10/12/95 8 0.016 <0.003 0.005 <0.1 0.6 0.0002 225 <0002 1.3 0.084 58 0.003 <0.5 0.002 0.008
TRIP BLANK 5/30/95
10/12/95 <0.01 0.001 <0.003 <0.005 <0.1 <0.02 <0.0002 <0.02 <0.002 <0.01 <0.002 <0.2 <0.003 <0.5 <0.002 0.002

1171085 - 12:10 PM

JMIGNTABLES\TABLES.XLS - TABLEZ
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TABLE 2: ESTIMATED FLOOD DISCHARGES FROM THE BULK SAMPLE

AREA
Area  Description Area (km?) Maximum Mean Daily Discharge.
(m3fs)
10 year retum flow 200 year
A Above the clearing 0.118 0.061 0.189
B Cleanng 0.084 0.045 0.144
C Below the clearing 0.108 0.057 0.176
Total 0.31 0.163 0.509

ARSI B2 BOT
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MINISTRY OF
PROVINCE OF ENVIRONMENT

BRITISH COLUMBIA mg AND MEMORANDUM

Environmental Protaction

205 Industrial Bd. G, Cranbrook, B,C., VIC 8H3 Ph: (804) 489-8515 Fax: (604) 489-85086
May 11, 1995 File: 44500-20/McGillivary Mining

To: Doug Martin
Senior Habitat Biologist

Re; Mc@Gillivary Mining - Environmental Im _A ggmen
Terms. f Reference

The following are terms of reference for a baseline water quality
assessment in advance of application for a Mine Development
Certificate. Without knowing the details of the transition of
this project from current MDC process to the Environmental
Assessment Act, when it is proclaimed, I am sure that this
assessment will satisfy our requirements regardless. The Company
should commence this sampling as soon as possible in order to
capture important freshet data that, if missed, cannot be
collected again for a year.

The groundwater seepage by the CPR tracks below the proposed pit
will be the most likely place that any explosive residunal nitrogen
would appear. Tt is important tc gather some data on the current
quality of this seepage to compare against the quality during
Phase II, production mining, should this occur. Monthly samples
over one year should be adegquate. If this seepage flows through a
culvert under the tracks, or via some surface drainage, it would
be useful to measure the flow when possible, at the same time as
water quality sampling.

At the same time and freguency as the seepage samples, a site
above and below on Michel Creek should be sampled for the same
parameters. I realize they only plan to operate during non-winter
months but any seepage losses will continue after active mining is
shut down for the season. The Michel Creek sites we discussed
were at the rail loop (upstream} and just upstream of Alexander
Creek (downstream).

The following is a list of pardmeters to be analyzed and minimum
requirements for Minimum Detection Limits, ie. lower than these
but niot higher:

Param r Required MDL {(mag/L)

nitcrate 0,02
nitrite 0.005
ammornia 0.0405
orchophosphate : 0.003
Metalsa scan *

cadmium 0.0005
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chromium 0.002
selenium 0.002
zinc 0.005

* most labs provide an ICP metals scan of around 30 elements,
the scan should contain those metals listed with at least the
MDC's shown (for some of these MDC’'s the lab may have to do a
specific analysis. Aall metals are to be analyzed in the
total form (no field filtration). If any of the samples are
turbid they should also be analyzed for total suspended
solids.

Az we have discussed, Michel Creek receives significant quantities
of natural phosphorus which make it particularly sensitive to
nitrogen discharges. It would be useful if the Company could
begin to establish a permanent photographic record of the algal
growth on the rocks at the downstream site on Michel Creek.
Photographs of a large boulder from the site should be taken
before and after freshet and again in late Augqust. Light
conditions should be kept a constant as possible. Field notes are
also useful. T can discuss the details of this with the proponent
or consultant at a later date.

In addition to the sampling program outlined above the Company
should develop a vear by vear prediction of the amount of
explosive (ANFO and gel forms) that is expected for the life of
the mine. I believe Mr. Reeves is familiar with the explosive
use/nitrogen residual models developed by Pommen and by Ferguscon
and Leask.

If you or the proponent have any questions, contact myself or Mark
Strosher,

il

Les McDonald, RP Bio
Senior Impact Assessment Biologist
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Province of BCay 205 Incustrial Road G

British Columbia | Environment Cranbiook, Briish Columbia
MINISTRY OF ENVIRONMENT, LANDS AND PARKS Telaphona: (604) 489-8510
AND MINISTER RESPONSIBLE FOR Fax: (604) 489-8506

MULTICLLTISRALISM AND HUMAN RIGHTS

File: 43450-30/McGillivary Mining

July 17, 1885

GS Reeves Assgcliates International Led.
89 Ridgemont Dr.
Fernie, B.C, vioB 1M2

Attention: Mr. Gerald S. Reeves
Dear Sir:

Re: Px B line W. r i Moni
McGilli 1 Mine Proi

The following is confirmation of discussions held at our
meeting on July 17, 1995. I have reviewed the water quality
monitoring program proposed by Piteau Engineering Ltd. for
the baseline environmental study for the Environmental
Assessment Act project application and have the following
recommendations and suggestions.

* The two sites on Michel Creek need only be sampled monthly
from March to November inclusive for nutrients and
suspended solids, with an additional mid-winter sample in
January. Enough information on metals levels can bhe
obtained by sampling for them in March, May, and
September. '

* The intermittent creek can be sampled as specified when it
ia flowing.

* The groundwater seep should be sampled menthly for all
parameters as specified. As we discussed I recommend a
sand peint pipe be installed in the appropriate location
{above the impervious strata). This will serve as a
permanent sample location and minimize the influence of
changing micro-site location on water quality over time.

* For quality assurance, three blanks and duplicates spaced
evenly over the cne year program should suffice for all
parameters.

* For algal growth, only the photographs are necessary.
Rising nitrogen levels in the seep, and ultimately Michel
Cresk will indicate the need for more effort in this area.
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I have taken the liberty of listing the acceptable
analytical minimum detection limits for the important

parameters below:

Parameter ini De!

Nitrate (as N)

Nitrite (as Nj

Anmonia (as N)
Orthophosphate
Non-filterable Residue (TSS)
total cadmium

total chromium

total selenium

total zinc

ion Limi ma /L)

0.005
0.005
0.005
0.003
4.0
0.0001
0.002
0.001
0.005

If any part of the aforementioned needs clarification please

give me a call.

Yours truly,

L, O

CX557

Les McDonald, RP Bio
Senior Impact Assessment Biologist

LM/ lm

c.c.: Doug Martin
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