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WHITEHORSE COPPER MINE
WHITEHORSE, YUKON

CONCEPTUAL DECOMMISSIONING PLAN

SUMMARY

The Whitehorse Copper Mine is located about six miles south of
the city of Whitehorse, Yukon Territory on the western slopes of
the Yukon River. The mine operated between 1967 until 1982.
Whitehorse Copper Mines Ltd. is a wholly owned subsidiary of
Hudson Bay Mining and Smelting Company Ltd. (HBM&S).

The mine site occupies a total area of about 800 acres, (320 Ha).
The individual components from the mining activities, that will
remain in this mine site area, after decommissioning activities
are completed, will be:

- the Little Chief open pit and underground mine;
- the Little Chief rock pile; and

- the tailings impoundment system, including the water
management structures. :

All buildings in the millsite area will have been removed, and
the materials in the underground rock pile will have been used
for site rehabilitation work.

Gadsby Consultants Ltd. in association with Steffen Robertson and
Kirsten have performed an evaluation of the factors affecting the
long-term physical and chemical stability of the decommissioned
mine site. The study has consisted of:

- a review of the investigations and studies carried out by
Thompson Geotechnical Consultants Ltd;

- collecting samples of the mine tailings and rock for
laboratory acid base accounting tests, and samples from
surface water bodies and domestic supply wells, downstream
of the site, to evaluate the chemical stability of the
decommissioned site;

- performing engineering analyses to assess the long term
stability of the earth and rock fill embankments, that
contain the tailing impoundments; and .

- - evaluating the probable maximum flood and the routing of
this flood through the tailings impoundment system.

The results from these studies indicate that:

Gadsby -Consultants Ltd. in-association with Steffen Robertson & Kirsten (B.C.
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- the tailings and rock materials are chemically stable and
there is sufficient neutralizing capability to prevent the
development of acid drainage;

- both surface and groundwater meet the CCREM drinking water
guidelines, with the exception of seepage from the Little
Chief rock pile. Although aquatic freshwater standards are
not met in a few samples there are no streams in the
drainage basin capable of supporting fish, and it is not
anticipated that this water will pose a problem for wildlife
preservation;

- surface drainage from the mine site will not have an impact
on the Yukon River;

- the embankments that contain the tailings are considered to
have acceptable factors of safety for long-term stability
under both static and dynamic (earthquake) conditions; and

- the probable maximum flood can be routed through the
tailings impoundment system without affecting the structural
integrity of the embankments.

HBM&S propose to complete the decommissioning activities on the
minesite in 1992. The decommissioning work will include:

- the construction of spillways in the tailings impoundments;

- backfilling and regrading the tailings surface in the 0ld
Pond impoundment, and the placement of fine rock fill in
some areas to resist wind erosion of the tailings;

- regrading on the north slope of the Little Chief rock pile;

- removal of all the structures on the mill site and placement
of sand and gravel, or fine rock fill, to cover concrete
foundation pads; and

- monitoring the extent of ongoing ground collapse in the
Little Chief open pit area; where found necessary,
additional barriers or fences will be constructed to prevent
inadvertent access.

HBM&S propose to inspect the mine site area twice a year for a
five year period, to monitor the effectiveness of the closure
measures for the various components. As part of these
inspections, water samples will taken for the first three years
of the monitoring period. Results from site inspections and the
water quality test data, together with an interpretation of the
results will form the basis of an annual report, which will be
~submitted to interested agencies.

Gadsby Consultants Ltd. ‘in asSociation with Steffen Robertison & Xirsten (3.C.
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WHITEHORSE COPPER MINE
CONCEPTUAYL, DECOMMISSIONING PLAN

1.0 INTRODUCTION

At the request of Wayne W Fraser P.Eng, Hudson Bay Mining and
Smelting Co.Ltd., (HBMS), Gadsby Consultants Ltd. in association
with Steffen Robertson & Kirsten have performed a review and
evaluation of the proposed decommissioning plan for the abandoned
Whitehorse Copper Minesite, near Whitehorse, Yukon. The purpose
of the review has been to develop reclamation objectives and
identify the work necessary to decommission the minesite in such
a manner that will:

- protect public health and safety;
- alleviate or eliminate environmental damage; and

- wherever practicable, allow a productive use of the land to
its original condition, or an acceptable alternative.

The review was carried out between the perlod July to September
1991. The work has consisted of:

- a review of the detailed studies carried out for the
minesite by Thompson Geotechnical Consultants Ltd, (TGC);

- a field reconnaissance by John Gadsby, P.Eng. and Adrian
Chantler, P.Eng. on 4 and 5 July 1991;

- a field reconnaissance by John Gadsby on 14 to 16 August
1991, and the collection of water samples from surface water
bodies in the minesite area and domestic water supply wells
downstream (east) of the mine site;

- ‘photographs, taken from ground level and a helicopter to
assist in preparing a record of the site conditions; and

- office engineering analyses and studies to assess the
physical and chemical stability of the various structures
that will remain on the site upon completion of the
decommissioning plan.

This report summarizes the results of the studies. The project
area was separated into five components, namely: the open pit and
underground mine; the mill site and the infrastructure; the
Little Chief rock pile; the underground rock pile; and the
tailings impoundment system. The pertinent factors, and the
proposed decommissioning work for each of the five components are
discussed.

- Gadsby Consultants Ltd. in-association with Steffen Robertson & Kirsten (B.C.) Inc.



The report has been prepared in order that Hudson Bay Mining and
Smelting can schedule and finalize the decommissioning
activities.

1.1 Documentation

This report is presented in three documents. The text and
Appendix A (project photographs) are included in Volume 1;
Appendix B contains the 17 Drawings, (Volume 2), and Appendix C
contains laboratory test data, (Volume 3).

2.0 PRE-MINING ENVIRONMENT
2.1 Topography and Surficial Geology

The Whitehorse Copper Minesite is located about six miles south
of the city of Whitehorse, Yukon Territory. The study area is
shown on Drawing 1, (Appendix B). A layout plan of the minesite
facilities is shown on Drawing 2. Both the city and the minesite
are in the Yukon River valley. The valley is about five miles
wide. The Yukon River is at about elevation 2000 feet, and the
mountains of the Coast Range, on either side of the valley, reach
an elevation of 5000 feet. The valley has been glac1ated
resulting in gently sloping valley sides.

Photographs 1 an 2, (Appendix A) are aerial views which show the
minesite relative to the Yukon River and the Alaska Highway.
Photograph 3 is an aerial view of the minesite.

The minesite is located at the foot of the east facing slope on
the west side of the Yukon River valley, about 1.1 miles (1.5 km)
west of the Yukon River. The relief within the minesite area,
ranges from elevation 2700 feet, at the foot of the mountains, to
about 2500 feet along the western boundary.

A map of the surficial geology, as inferred from a study of 1951
stereo air photographs, is shown on Drawing 3 together with the’
original topography for the area. The identity and nature of the
surficial materials, as inferred from the air photographs, have
been mapped using the Terrain Classification system for British
Columbia (revised edition, 1988).

The surficial geology consists of a complex series of glacial and
postglacial drift. Bedrock is exposed in areas of high relief,
near the open pit and under the 0ld Pond tailings impoundment.
Glacial and post glacial features obscure the bedrock elsewhere.
Lava flows are found in Crater Lake area and in the Miles Canyon.
Lava flows may be intercalated with glacial drift in some areas,
as observed at the south end of Miles Canyon (Wheeler 1961).

' Gadsby Consultants Ltd. in-association with Steffen Robertson & Kirsten (B.C.) Ir



A cobbly, silty relatively dense glacial till overlies bedrock in
areas of high relief, adjacent to the open pit and north towards
the tailings impoundment. This till mantles the bedrock and
varies in thickness from a few inches to several feet. Kame
terraces consisting of poorly sorted sands and gravels, in units
up to 100 feet thick, adjoin the till slopes.

Overflow channels, formed during periods of high run-off
immediately following glaciation, occur throughout the project
area. The channels are mainly erosional; they have cut a series
of fluvial terraces down towards the Yukon River. The original
sediments along the Yukon River, NE of the minesite (Miles
Canyon), consist of mainly glacial outwash sands and g;avels
deposited as the valley glaciers advanced; these deposits have
been obscured but are exposed along the banks of the river. The
deposits adjacent to the west bank of the Yukon River in the
Miles Canyon are complex; they have been affected by ice collapse

features and eskers.

Geological sections, developed by TGC, through the A, B and
Crater Lake valleys are shown on Drawings 4 and 5.

2.2. Climate

Meteorological records are available for the period 1951 to 1980.

The mean annual temperature is 29.5° F (-1.2° C). 1In the summer
period, the average daily high temperatures range from 65 to 75°
F (18 to 24° C). 1In the winter period the average daily low

temperature ranges from -6.7 to 13.0° F, (-12.0 to -25.0° C).

Precipitation is low, with an average of 5.7 inches (145.5 mm) of
rain per year, and 5.38 inches (136.6 mm) of snow. The total
mean precipitation is 10.2 inches, (261.22 mm).

2.3 Hydrology

The drainage boundaries for both surface and groundwater prior to
the development of the mine, as developed by TGC, are shown on
Drawing 6. 'In the mine project area both surface and groundwater
drain eastwards through three main watersheds, The Crater Lake, A
Valley and B Valley from the foot of the mountains to the Yukon
River. The groundwater boundaries closely follow the surface
water boundaries. There are no well defined drainage courses
west of the Alaska Highway and the Yukon River; surface water
enters the Yukon River through the fluvial and glaciofluvial sand
and gravel deposits.

The A and B valley watersheds combine, at about the location of
the Alaska Highway, and drain into the Yukon River in the Miles
Canyon, over a distance of about 3000 feet. The Crater Lake

Gadsby T msultants Lia. . in association with Steffen Robertson. § Xirsten (B.C.) Inc.



watershed drains into the Yukon River over a distance of about
2000 feet.

2.4 Geochemistry

No information is readily available on the geochemistry of the
minesite area, prior to mining operations.

2.5 Water Quality

No information is readily available on the water quality of the
project area, prior to mining operations

2.6 Seismic Exposure

The National Building Code for Canada, 1985 Seismic Zoning Maps
places the site in Zone 2, with a peak acceleration of 0.10 G.

A seismic hazard assessment for the minesite has been carried out
by the Pacific Geoscience Centre; results from this study
indicate the following values:

Probability of Exceedance 1:475 year 1:1000 year
Probability of Exceedance 10% 5%

(50 years)
Peak Horizontal Acceleration 0.099 G 0.125 G

Based upon the remoteness of the minesite and the low risk in
terms of loss of life, the National Building Code recommend using
the 10 percent probability of exceedance in 50 years, (1:475 year
event) .

2.7 Pre-mine Land and Water Use

Prior to mining, the area is presumed to have been forested,
similar to that of the adjacent areas. There were no commercial
logging operations in the area.

No permanent streams capable of supporting fish occur within the
drainage basin of the minesite area. As noted in section 2.3,
surface water from the minesite appears to enter the Yukon
through the fluvial and glaciofluvial sand and gravel deposits.
Domestic water supply for the homes located in the lower valley,
to the north and north east of the minesite, is obtained from
wells installed at depths ranging typically from 40 to 65 feet,
and at depths of 165 and 400 feet at the EFioneer R.V. park.

Gadspy Consultants:.Lic. in associatior.with Steffen Robertson & Kirsten (B.C.) I



There are no records of wildlife in the area prior to mine
startup; wildlife density is presumed to have been low due to the

proximity to Whitehorse.

3.0 HISTORY OF MINE DEVELOPMENT

New Imperial Mines, (formerly Imperial Mines and Metals, 1954)
commenced construction of the 2000 ton concentrator and support
facilities in the early 1960's. Production started from the
Little Chief ore body in May 1967, followed by the open pit sites
at War Eagle, Black Cub and Keenewaw. Milling was suspended in
mid 1971 due to a shortage of ore.

The company was reformed, in the spring of 1972, as Whitehorse
Copper Mines. Development of the Little Chief underground mine

‘commenced in early 1973. The mine was eventually closed in
December 1982.

4.0 DEVELOPMENT OF THE DECOMMISSIONING PLAN

4.1 General

The decommissioning plan for a mine must consider all components
of the site, and for each component it must address chemical and
physical stability, environmental impact and land use.

For the Whitehorse Copper Mine, the area has been divided into
five components, namely:

- The Little Chief Open Pit and Underground Mine;

- Millsite and Infrastructure;

- Little Chief rock pile;

- Underground rock pile; and

- Tailings Impoundment System.

Each of these components is described in sections 5.2 to
5.6. The long term aspects of the physical and chemical
stability issues are described for each component, together
with a description of the decommissioning activities that

have been carried out, from 1982 to 1991, and the proposed
future work.

Gadsby Consultants Lfd. in association with Steffen Robertson & Kirsten {(B.C.) Inc.



4.2 Chemical Stability

Chemical stability issues include the potential for acid rock
drainage, leaching of metals and flushing of mill reagents, or
other chemicals, into the environment.

The following samples were obtained from the Whitehorse Copper
Minesite in August 1991 to assess the chemical stability of the
tailings and mined rock piles and the migration of both surface
water and groundwater from the minesite site into the downstream
environments:

- tailings from the 0ld Pond and A Valley impoundments and
rock from the Little Chief and Underground rock piles for
acid base accounting tests;

- surface water from the lake and seepage water from the left
(west) abutment above the B Valley impoundments for
background water quality;

- surface water from the 0ld Pond and the B Valley pond, and
from lakes and ponds downstream of the tailings and rock
piles in the Crater Lake and A & B valley watersheds;

- groundwater from domestic water supply wells in residences
‘and the Pioneer R.V. park to the east and downstream of the
minesite; and

- samples from the Yukon River both upstream and downstream
from where minesite drainage enters the river.

Locations of the water sampling sites are shown on Drawing 7.

The laboratory test results are included in Appendix B together
with laboratory test results from earlier work carried out by TGC
and HBM&S. The results are summarized and discussed below.

4.2.1 Tailings and Mine Rock Characteristics

Results from the laboratory tests to evaluate the acid generation
and neutralization potentials are shown on Table 4.1.

Three samples of tailings have been tested, one in 1983 by HBM&S
and two in 1991. The tailings exhibit an acid potential between
4 to 6 kg CaCO3 equivalent/ton. The neutralization potential is
in excess of 280 kg CaCOs/ton, which will provide sufficient
neutralization of any acid that may be produced.

- Cadsby-Consuitants lia..in association witn Steffen Robertson & Kirsten (B.C
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PASTE S0, s* S(T) AP NP NNP NP/AP
SAMPLE DATE pH (%) (%) (%) kgCaCO, kgCac0, kgCaCo,
. : per ton per ton per ton
Tailings Mar 83 0.2 5.3 80 74.7 15
0ld Pond Jul 91 9.3 0.19 <0.0 0.18 6 209 203 34
Tailings 1
‘A’ Valley Jul 91 9.1 0.13 <0.0 0.13 4 283 279 70
Tailings 1
L/C Rock Pile Jul 91 9.0 { 0.02 0.02 0.05 1 25 24 25
U/G Rock Pile Jul 91 9.1 0.12 0.35 0.58 18 52 34 2.9
Aug 91 9.0 0.06 { 0.21 0.27 8 68 60 8.5

{U/G = underground; L/C = Little Chief)

Table 4.1 Tailing and Rock Sample Characteristics

Leach extraction tests, performed by HBM&S in 1983, indicated
that although a fraction of the copper was solubilized under
highly acidic conditions (pH 1.1), the copper did not dissolve at
a pH less than 4.0, the conditions that were expected (in 1983)
to occur in the impoundment. Currently the paste pH of the
tailings is in the range of 9.1 to 9.3.

The mineralogical analysis indicate that the tailings are

comprised mainly of quartz, garnet and magnetite. These minerals
are common to the Whitehorse area and they are benign.

The three samples from the Little Chief and Underground mined
rock piles produced neutralization potentials (NP) of 25, 52 and
68 kg CaCOz/ton. It is considered that sufficient alkalinity is
provided to prevent the generation of acid drainage from the two
mined rock piles.

4.2.2 Water Quality

The results from the water quality tests are presented on Tables
4.2, 4.3 and 4.4 for samples taken in 1989, A/B watershed (1991),
and the Crater Lake watershed (1991) respectively. The results
from water samples taken in July 1991 are included in Appendix B;
these samples were not correctly prepared, and consequently the
results are questionable.

Gadscy:Coensulitants «Lic..in-asscciation. with Steffen Robertson & Kirsten (B.C.) Inc.



4.2.2.1 1989 Water Quality Data

The results from the six water samples taken in 1989 (Table 4.2)
indicate that the water largely complies with the Canadian
Drinking Water Guidelines (CCREM 1987), with the following few
exceptions:

- total dissolved solids for Copper Lake (675 mg/l) and Lower
Crater Lake (568 mg/l;-CCREM 500 mg/l);

- manganese in Copper Lake (1.24 mg/l; CCREM 0.05 mg/l),
(manganese is not a toxic element; the limit is set for
aesthetic reasons only); and

- pH 8.6 in the B Pond and pH 8.56 in the background water
sample from the lake at elevation 2465; these data suggest
that natural runoff in the area is alkaline.

4.2.2.2 A and B Valley Surface Water Quality

The results from 5 surface water samples taken in the A/B Valley
watershed (Table 4.3) indicate that the water complies with the
CCREM guidelines, with the exception of the Copper Lake sample
(91-11), which marginally exceeded total dissolved solids, (566
mg/l) and manganese, (0.47 mg/l; CCREM 0.05 mg/l). These two
parameters are primarily set for aesthetic reasons. Copper Lake
receives local run-off and seepage from the A Valley impoundment.
A comparison between the 1989 and 1991 water quality data in
Copper Lake indicates a significant decrease in the manganese
concentration from 1.24 to 0.47 mg/l. Manganese was not detected
in the B Valley pond (sample 91-8) which receives water from the
A Valley. Furthermore, the background water, (sample 91-9) above
the B Valley shows an appreciable manganese concentration of
0.012 mg/l. This data suggests that the high manganese
concentration in Copper Lake may be a result of the local
mineralogy.

The quality of the water in the B pond (sample 91-8) compares
favourably with the background lake water (sample 91-9) and the
seepage water, (sample 91-10).

4.2.2.3 Crater Lake Surface Water Quality
The results from 6 surface water samples taken in the Crater Lake
watershed, (Table 4.4), indicate that water meets the CCREM

drinking water guidelines with the following exceptions:

- total dissolved solids and sulphate concentrations in the
sample off the 01d Pond, (91-7); and

Gadspy Cecnsuitants Lia. in asscciation with Steffen Robertson & Kirsten (B.C.) In



Table 4.2 1989 Water Quality Data
(Thompson Geotechnical)

SAMPLE Copper *B’- Pond Bii Pond Pond Lower
DESCRIPTION Guidelines (CCREM)* Lake Springs 2403 2465 Crater L.
Drinking Aquatlic
Water Fresh
Sample Locatlon water 91-11 81-8 91-21
Date Augl? Augl? Augl? Auglsé Auglé Auglé
Time
Physical Tests
Conductivity mhes/cm - - 675 589 321 383 325 600
Total Dissolved Solids 500 - 675 454 313 366 321 568
pH 6.5 - 8,5] 6.5 - 9.0 8.33 8.6 8.43 8.26 8.56 8.61
Total Suspended Solids - -
Dissolved Anions
Alkalinity CacCo3 - - 389 188 220 254 237 349
Chloride c1 250 - 19.5 1.6 0.25 1.5 1.47 13.3
Fluoride F 1.5 - 0.12 0.36 0,10 0.1 0.20 <0.05
" Sulphate sS04 500 - 87.3 153 9.63 13.4 3.15 53.2
Total Metals
Aluminum T-Al - 0.1 - - - - - -
Antimony T-Sb - - - - - - - -
Arsenic T-As 0.05 0.05 <0,001 <0.001 <0,001 <0.001 <0.001 <0.001
Barium T-Ba 1.0 - - - - - - -
Beryllium T-Be - - - - - - - -
Bismuth T-B1 - - - - - - - -
Boren T~B 5.0 - - - - - - -
Cadmium T-Cd 0.005 0.0018 - - - - - -
Calcium T-Ca - - - - - - - -
Chromium T-Cr 0.05 0.02 - - - - - -
Cobalt T-Co - - - - - - - -
Copper T=Cu 1.0 0.004 0.008 0.020 0.003 0.003 0.003 0.003
Iron T~Fe 0.3 0.3 0.11 0.037 0.048 <0.030 0.099 <0.030
Lead T-Pb 0.05 0.007 - - - - - -
Lithium T-L1 - - - - - - - -
Magnesium T-Mg - - 27.7 51.1 10 12.2 27.6 25.4
Manganese T-Mn 0.05 - 1.24 <0.003 <0.003 <0,003 0.024 0.045
Molybdenum T-Mo 0,.25%* 0,05%* - - - - - -
Nickel T-Ni - 0.11 - - - - - -
Phosphorus T-P - - - - - - - -
Potassium T-K - - - - - - - -
Selenium T=-Se 0.01 0.001 - - - - - -
Silicon T-81 - - - - - - - -
Silver T-Ag 0.05 .0.0001 - - - - - -
Sodium T-Na - - - - - - - -
Strontium T=-Sr - - - - - - - -
Thallium T-T1 - - - - - - - -
Tin T=-Sn - - - - - - - -
Titanium T-Ti - - - - - - - -
Tungsten T=-W - - - - - - - -
Vanadium T-v - - - - - - - -
Zinc T-Zn 5.0 0.03 - - - - - -
Results expressed in milligrams per litre except for pH and conductivity.

* Extracted from CCREM (1987) Guidelines

**  Swain (1986)




Table 4.3 A and B Valley Surface and

Ground Water Quality Data - 1991
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SAMPLE Guidelines Copper B/G Seepage | "B*® Dam| BelowB || Richards Boyd McKinnon
DESCRIPTION (CCREM) * Lake Lake’B’ | W.Abut Pond Dam Well Well Well
Valley B dam
Drinking Aquatic
Water Fresh
Sample Number water 91-11 91-9 91-10 91-8 91-14 91-2 91-1 91-3
Date Augl5 Augl$ Augl$s Augls Sep03 Augl4 Augléd Augl4
Time 10:45
Physical Tests
Conductivity umhos/cm - - 708 310 327 358 362 383 401 411
Total Dissolved Solids 500 - 566 248 260 287 286 306 320 320
PH 6.5 - 8.516.5 - 9.0 8.10 7.80 7.91 8.16 7.60 7.68 7.71 7.42
Total Suspended Solids e - 3 13 <1l 3 <1l <1 <1 <1
Dissolved Anions
Alkalinity CaCo3 - - 317 169 187 157 195 222 217 235
Chloride Cl 250 - 18 1.7 <0.5 <0.5 <0.5 0.6 1.7 1.2
Fluoride F 1.5 - 0.28 0.15 0.1 0.28 0.09 0.09 0.08 0.1
Sulphate S04 500 - 24 16.7 10.6 47.4 12.3 9.7 15.9 10.7
Total Metals
Aluminum T=-Al - 0.1 <0.20 <0.20 <0.20 <0,20{ ~<0.20 <0.20 <0,20 <0.20
Antimony T-Sb - - <0.20 <0.20 <0,20 <0.20 <0,20 <0.20 <0.20 <0.20
Arsenic T-As 0.05 0.05 0.0033 0.0001 0.0011} 0,0011| 0.0009 0.0007 00005 0.0007
Barium T~-Ba 1.0 - 0.055 0.034 0.055 0.055 0.053 0.057 0.065 0.086
Beryllium T-Be -~ - <0.005 <0.005| <0.005} <0.005| <0.00S <0.005] <0.005 <0.00S
Bismuth T-Bi - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Boron T-B 5.0 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | <0,.10
Cadmium T-Cd 0.005 0.0018 <0.0002 <0,0002} <0.,0002]<0.0002]<0,0002 <0.0002| 0.0003 0.0003
Calcium T-Ca - - 101 41.1 59.1 38.5 66.2 67.1 67.6 70.8
Chromium T-Cr 0.05 0.02 <0,015 <0.015| <0.015{ <0.015| <0.015 <0.015] <0.015 <0,015
Cobalt T-Co - - <0.015 <0,015] <0.015}] <0.,015| <0,015 <0.015] <0,015 <0.015
Copper T=Cu 1.0 0.004 <0.010 <0,010} <0.010 0.019]| <0.010 0.047 0.014 0.028
Iron T-Fe 0.3 0.3 <0.030 0.114} <0.030 0.061] <0,030 <0.030 0.034 0.105
Lead T-Pb 0.05 0.007 <0.001 <0.001 <0.001] <0,001] <0.001 <0,001} <0.001 0.001
Lithium T-Li - - <0.015 <0.015 <0.015} <0,015] <0.015 <0.015} <0.015 <0.015
Magnesium T-Mg - - 27.8 14.9 8.87 23.5 10.9 12,1 12.5 11.6
Manganese T-Mn 0.05 - 0.472 0.012| <0.005| <0.005{ <0.005 <0,005| <0.005 0.061
Molybdenum T-Mo 0.25%* 0.05+%* <0,030 <0.030] <0.030 0.043] <0.030 <0.030| <0.030 <0,.030
Nickel T~Ni - 0.11 <0.020 <0,020f <0.020| <0.020{ <0.020 <0,020| <0,020 <0,020
Phosphorus T=-P - - <0.30 <0.30 <0.30 <0.30 <0,30 <0,30 <0.30 <0,30
Potassium T-K - - 5.8 5.5 <2.0 S <2.0 <2.0 <2.0 2.1
Selenium T-Se 0.01 0.001 <0,0005 <0.0005{ <0.0005 { <0,0005 | <0.0005 <0,0005 { <0.0005 <0,0005
Silicon T-S1 - - 8.4%5 1.51 5.19 4,32 7. 5.9 5.66 7
Silver s T-Ag 0.05 0.0001 <0.015 <0,015 <0.015]| <0.015 0.023 <0.015| <0.015 <0.01S
Sodium T-Na - - 24.8 9.6 3.3 7.4 4.3 3.9 4.2 5.7
Strontium T-Sr - - 0.785 0.239 0.228 0.632 0,248 0.250 0.276 0.278
Thallium T-T1 - - <0.10 <0.10 <0.10 <0,10 <0.10 <0.10 <0.10 <0,10
Tin T-Sn - - <0.30 <0,30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Titanium T-Ti - - <0.010 <0.010 <0,.010| <0.010}] <0.010 <0.010| <0.010 <0,010
Tungsten T-W - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Vanadium T=V -~ - <0,030 <0.030| <0.030] <0.030] <0.030 <0.030| <0.030 <0,030
Zinc T-Zn S.0 06.03 <0.005 <0,005 <0.005| <0.005§ <0.005 0.02 0.364 0.419

All results in milligrams per litre except
*  Extracted from CCREM (1987) Guidelines

**  Swain (1986)

for pH and conductivity
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Table 4.4 Crater Lake Surface Water Quality Data - 1991

SAMPLE Il Guldelines (CCREM)* 0Old Pond | Little C. Borrow Borrow Crater Lower old
DESCRIPTION Pond Seepage Pit " Pit Lake Crater Pond

" Drinking Aquatic N.of Rd. | S.E.ofRd (Plez.)
Water Fresh

Location " water 91-7 91-12 91-6 91-5 91-4 91-21 91-13
Date " Augls Auglé Augls Augl5 Augls Sep03 Augl$
Time " 09:45

Physical Tests "
Conductivity umhos/cm - - 1370 1010 791 381 667 425 1910
Total Dissolved Solids 500 - 1100 800 630 305 530 299 -
PH 6.5 - 8.5 | 6.5 - 9,0 7.91 "7.58 7.45 8.33 8.04 8.55 7.94
Total Suspended Sollds - - 4 15 <1 <1l 3 12 -
Dissolved Anions "
Alkalinity Caco3 - - 79.2 302 290 56.8 283 163 -
Chloride cl 250 - 3.4 7.4 12 10.9 11.8 8.4 -
Fluoride F 1.5 - 1.21 0.15 0.17 0.12 0.15 0.16 -
Sulphate S04 500 - 762 327 165 136 109 38.2 1050
Total Metals
Aluminum T-Al - 0.1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -
Antimony T-Sb - - <0.20 <0.20 <0,20 <0,20) <0.20 <0.20 -
Arsenic T-As 0.05 0.05 0.0005 0.0005 0.0006 0.0012 0.0009 0.0014 -
Barium T-Ba 1.0 - 0.024 0.102 0.14 0.048 0.116 0.043 -
Beryllium T~Be - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -
Bismuth T-Bi - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -
Boron T-B 5.0 - <0.10 <0.10 <0.10 <0.10 <0.10 © <0,10 -
Cadmium T-Cd 0.005 0.0018 0.0005 0.0002 <0.0002 0.0002| <0.0002 <0.0002 -
Calcium T-Ca - - 128 158 133 36.7 99.3 54.4 -
Chromium T-Cr 0.05 0.02 <0,015 <0.015 <0.01$ <0.015 <0.015 <0.015 -
Cobalt T~Co - - <0.015 <0.015 <0.015 <0,015 <0.015 <0.015 -
Copper T-Cu 1.0 0.004 0.07 0.026 <0.010 <0,010 <0.010 <0.010 -
Iron T-Fe 0.3 0.3 0.072 0.372 <0.030 <0,030 0,039 <0.030 -
Lead T-Pb 0.05 0.007 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 -
Lithium T-Li - - <0,015 0.086 <0.015 <0.015 <0,015 <0,015 -
Magnesium T=-Mg - - 121 48.4 25.2 19.7 25.9 22.4 -
Manganese T=-Mn 0.05 - 0.015 0.909 0.007 0.007 0.033 0.01 -
Molybdenum T-Mo 0.25%* 0.05** 0.284 <0.030 <0,030 <0,030 <0.030 0.035 -
Nickel T-Ni - 0.11 <0,020 <0.020 <0,020 <0,020 <0.020 <0.020 -
Phosphorus T-P - - <0.30 <0.30 <0.30 <0.30 <0.30 <0,30 -
Potassium T-K - - 31 <2,0 4 2.2 3.4 2.7 -
Selenium T-Se 0.01 0.001 0.0007 <0.0005 <0.0005 <0.0005| <0,0005 <0.0005 -
Silicon T-51 - - 1.84 5.13 6.31 1.85 6.95 4.39 -
Silver T-Ag 0.0S 0.0001 <0,015 <0.015 <0,018 <0,015 <0,015 <0.015 -
Sodium T-Na - - 16.6 8.9 14.9 15.8 16.9 18 -
Strontium T-Sr - - 7.16 0.943 0.784 0.414 0.705 0.557 -
Thallium T-T1l - - <0.10 <0.10 <0,.10 <0.10 <0.10 <0.10 -
Tin T=-Sn - - <0,30 <0.30 <0.30 <0.30 <0,30 <0.30 -
Titanium T-Ti - - <0.010 <0.010 <0.010 <0,010 <0.,010 <0.010 -
Tungsten T-W - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -
Vanadium T-V - - <0,030 <0.030 <0,030 <0,030 <0.030 <0.030 -
Zinc T-Zn 5.0 0.03 <0.005 0.091 <0.00S <0.005 <0.005 <0.005 -

Results expressed in milligrams per litre except for pH and conductivity.
* Extracted from CCREM (1987) Guidelines
** gSwain (1986)




Table 4.4 Crater Lake Ground Water Quality Data - 1991
SAMPLE Lammers 0. Boyd G. Boyd Dan Boyd Pioneer Ploneer
DESCRIPTION 65" Well 40'Well 50’Well 62'Well 165’'Well 400'Well
Location 91-18 91-19 91-20 91-17 91-15 91-16
Date Sep03 Sep03 Sep03 Sep03 Sep03 Sep03
Time 12:55 13:15 13:35 12:30 11:45 11:45
Physical Tests
Conductivity umhos/cm 500 416 419 461 605 416
Total Dissolved Solids 388 326 323 353 437 322
pH 7.76 7.73 7.65 7.66 7.76 8,06
Total Suspended Solids <1 <1l 3 <1 3 <1
Dissolved Anions
Alkalinity CacCo3 258 220 210 237 250 196
Chloride C1 2 2.6 5.7 2.4 32 8.1
Fluoride F 0.13 0.13 0.11 0.1 0.12 0.18
Sulphate 504 23.2 15.3 17.7 17.2 31.3 28.6
Total Metals
Aluminum T-Al <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Antimony T-Sb <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Arsenic T-As 0.0016 0.0014 0.0016 0.0016 0.0008 0.0006
Barium T-Ba: 0.065 0.065 0.054 0.06 0.09 0.043
Beryllium T-Be <0.00S <0,005 <0.005 <0.005 <0.005 <0,005
Bismuth T~Bi <0.10 <0.10 <0.10 <0,10 <0.10 <0,10
Boron T-B <0.10 <0.10 <0.10 0.13 <0.10 <0.10
Cadmium T-Cd <0.0002 <0.0002 <0,0002 <0,0002 <0.0002 <0.0002
Calcium T=Ca 64.7 57.2 $7.3 63.6 86.3 54.6
Chromium T-Cr <0.015 <0,015 <0.015 <0.,015 <0.015 <0.015
Cobalt T-Co <0,015 <0.015 <0.015 <0.015 <0.015 <0.015
Copper T«Cu 0.143 <0.010 <0.010 0.082 0.605 0,023
Iron T-Fe <0.030 0.058 <0.030 <0.030 <0.030 <0.030
Lead T-Pb <0.001 0.001 <0.001 0.002 0.037 0.012
Lithium T-Li <0.015 <0,.015 <0,015 <0.01$ <0.015 <0.015
Magnesium T-Mg 27.3 19.7 20.5 23.3 25 17.5
Manganese T~Mn <0.005 <0.005 <0.005 <0.005 0.101 0,235
Molybdenum T-Mo <0.030 <0,030 <0.030 <0,030 <0.030 <0.030
Nickel T-N1 <0.020 <0.020 <0,020 <0.020 <0.020 <0.020
Phosphorus T-P <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Potassium T-K 2.3 2.2 2.7 2.3 2.9 <2.0
Selenium T-Se <0.000S <0.0005 <0.0005 <0.0005 <0.000S <0,0005
Silicon T-Si 6.62 6.74 6.93 6.78 6.89 7.32
Silver T-Ag <0.015 <0.015 <0.015 <0,015 <0.015 <0,015
Sodium T-Na 10.8 8.9 9.6 9.8 14.5 18,6
Strontium T-Sr 0.42 0.269 0.29 0.378 0.671 0.434
Thallium T-T1 <0.10 <0.10 <0.10 <0,10 <0.10 <0.10
Tin T=-Sn <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Titanium T-T1 <0.010 <0,010 <0.010 <0,010 <0.010 <0,010
Tungsten T-W <0.10 <0,10 <0.10 <0.10 <0.10 <0.10
Vanadium -V <0.030 <0,.030 <0.030 <0.030 <0.030 <0.030
2inc T=-2n 0.07 0.177 0.012 0.051 0.106 0,587

Results expressed in milligrams per litre except for pH and conductivity.
Extracted from CCREM (1987} Guidelines

*
* %

Swain (1986)
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Table 4.5 Yukon River Water Quality Data - 1991
SAMPLE Guidelines (CCREM) * Pump Miles Schwatka
DESCRIPTION House Canyon Lake

Drinking Aguatic

Water Fresh

Location water 91-22 91-23 91-24
Date Oct 16 Oct 16 Oct 16
Time 12:45 13:30 14:00
Physlical Tests
Conductivity umhos/cm - - 96.0 94.0 94.0
Total Dissclved Solids 500 - 67 68 €8
pH 6.5 - 8.5 6.5 - 9.0 7.86 7.91 8.02
Total Suspended Sollds - - <1 2 1
Dissolved Anions
Alkalinity CaCco3 - - 44,7 44,4 44,5
Chloride cl 250 - <0.5 <0.5 <0.S
Fluoride F 1.5 - 0.08 0.08 0.08
Sulphate S04 500 - 5.2 5.9 5.9
Total Metals
Aluminum T-Al - 0.1 <0.20 <0.20 <0.20
Antimony T-Sb - - <0.20 <0.20 <0.20
Arsenic T-AS 0.05 0.05 0.0003 0.0002 0.0002
Barium T-Ba 1.0 - 0.026 0.026 0.026
Beryllium T-Be - - <0,005 <0,005 <0.005
Bismuth T-B1 - - <0.10 <0.10 <0,10
Boron T-B 5.0 - <0.10 <0.10 <0,.10
Cadmium T=-Cd 0.005 0.0002 <0,0002 <0.0002 <0.0002
Calcium T-Ca - - 15.1 14.8 14.8
Chromium T-Cr 0.05 0.02 <0.015 <0.01S <0.015
Cobalt T-Co - - <0,015 <0.015 <0.015
Copper T-Cu 1.0 0.002 <0.010 <0,010 <0,010
Iron T-Fe 0.3 0.3 0.048 0.044 0.036
Lead T-Pb 0.05 0.001 <0,001 <0.001 <0,001
Lithium T~Li - - <0.015 <0,015 <0,015
Magnesium T-Mg - - 2.95 2.89 2.89
Manganese T-Mn 0.0 - <0.005 <0.005 <0.005
Molybdenum T-Mo 0.25+%* 0.05%* <0.030 <0.030 <0.030
Nickel T-Ni - 0.025 <0,020 <0.020 <0.020
Phosphorus T~P - - <0.30 <0.30 <0.30
Potassium . T-K - - <2.0 <2.0 <2.0
Selenium T~Se 0.01 0.001 <0.0005 <0.0005 <0.0005
Silicon T-S1 - - 1.48 1.43 1.44
Silver T-Ag 0.0S 0.0001 <0,0001 <0.0001 <0,0001
Sodium 4 T-Na - - <2.0 <2.0 <2.0
Strontium T=-Sr - - 0.076 0.073 0.075
Thallium T-T1 - - <0.10 <0.10 <0,10
Tin T-Sn - - <0.30 <0.30 <0.30
Titanium T-Ti - - <0.010 <0,010 <0.010
Tungsten T~W - - <0.10 <0.10 <0.10
Vanadium T=V - - <0,030 <0,030 <0.030
2inc T=-Zn 5.0 0.03 <0,005 <0.005 <0.005

Results are expressed in milligrams per litre except for pH and conductivity
* Extracted from CCREM (1987) Guidelines

** Swain (1986)
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- total dissolved solids, (800 ppm), iron (0.372 mg/l) and
manganese (0.909 mg/l) in the seepage water from the Little
Chief rock pile, (sample 91-12).

Aguatic water standards were not met in all parameters tested in
the water off the 0ld Pond (sample 91-7). Seepage from the
~Little Chief rock pile, (sample 91-12) did not meet CCREM

" drinking water guidelines for total dissolved solids (800 ppm),
iron (0.372 mg/l) and manganese (0.909 mg/l), and aquatic
freshwater guidelines for copper (0.026 mg/l), iron (0.372 mg/l)
and zinc (0.091 mg/l).

4.2.2.4 Groundwater Quality

The results from a total of 9 domestic water supply wells, 3 from
the A/B Valley and 6 from the Crater Lake watershed are shown on
Tables 4.3 and 4.4.  The wells in the A/B Valley are located at a
distance of about 3200 feet "downstream" from the tailings
impoundments; the wells in the Crater Lake watershed are about
6000 feet "downstream" of the 0ld Pond tailing impoundment,
(Drawing 8). There is no readily available data on the quality
of the groundwater prior to the development of the tailing
impoundments. The 1991 test results indicates that water from
the wells all meet the CCREM drinking water guidelines with the
sole exception of manganese in the two wells in Pioneer R.V.
Park, (0.101 and 0.235 mg/l: CCREM 0.05 mg/l), which may be a
result of the localized mineralogy.

4.2.2.5 Yukon;Biver

Three samples were taken from the Yukon River in October 1991,
(samples 91-22, 23 and 24). Sample 91-22 was taken upstream of
where the Crater Lake and A/B Valley watersheds drain into the
river, 91-23 was taken in the "drainage zone" from the mine site,
and 91-24 downstream of the "drainage zone". Locations of these
samples are shown on Drawing No. 8. The laboratory test results,
shown on Table 4.5, indicate that the water meets CRREM aquatic
freshwater guidelines for the parameters tested; there is no
apparent evidence that seepage from the minesite has affected the
quality of the water in the Yukon River.

4.2.2.6 Impact on the Yukon River

Surface drainage off the site, from the A/B Valley and the Crater
Lake watersheds, have been measured during the period 1980 to
1987, by TGC (Appendix C). Field measurements indicate that the
maximum flows occur in May, and the combined flow from the two
watersheds is of the order of 1x10~2 m /sec. A typical flow in
the Yukon River in May is 140 m°/sec, which provides a dilution
ratio of about 2000. Since the site surface water quality
closely approximates the freshwater aquatic life guidelines, the

Gadsby Consultants Ltd. in association with Steffen Robertson & Kirsten (B.C.)} In
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high dilution ratio will ensure that surface drainage will not
impact on the Yukon River.

4.2.3 Chemical Stability of the Whitehorse Copper Minesite

The results from the tailing, mined rock piles surface and
groundwater samples, discussed above in sections 4.2.1 and 2,
indicate that:

- the tailing impoundments and the mined rock materials on the
site are chemically stable and there is sufficient
neutralizing capability in the materials to prevent the
development of acid drainage; and

- both surface and groundwater meet CCREM drinking water
guidelines, with the exception of seepage from the Little
Chief rock pile, (Sample 91-12 iron and manganese); trends
observed from the available data indicate improvement in the
water quality from 1987 to 1991.

- although aquatic freshwater standards are not met in a few
samples, there are no streams in the drainage basin capable
of supporting fish; seepage from the Little Chief rock
pile, (sample 91-12) did not meet the aquatic guidelines for
copper, iron and zinc, however, it is not anticipated that
this water will pose a problem for wildlife preservation;
and

- surface drainage will not have an impact on the Yukon River.

5.0 MINE COMPONENTS FOR DECOMMISSIONING
5.1 General

A general layout plan of the project area is shown on Drawing 2.
Photographs Nos 4 to 47 inclusive, illustrate the separate
aspects of the project area, (Appendix A).

The long term aspects of physical and chemical stability,
decommissioning work, and proposed activities to close down the
various components of the minesite are described in sections 5.2
to 5.6. Section 5.7 reviews and comments on the landslides that
occurred in the Miles Canyon in 1968.

5.2 Little Chief Open Pit and Underground Mine

This component is located at the southern end of the mine site
area. The component includes: the Little Chief open pit; the
Little Chief and Middle Chief A and B zones in the underground
Mine; -the Portal and Decline to the underground operations; and

Gaasby Tonsulrants Lia.. :n essccilation witn Steffen Ropertson & Kirsten (B.C.) In
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the Mine Shaft and Vent Raise. A plan and section through the
Open Pit and Underground mine are shown on Drawing 8.
Photographs 4 to 12 inclusive illustrate the present conditions

in the area.

The open pit has a plan area of approximately 14 acres. The pit
is approximately 1000 feet long and 600 feet wide, and a maximum
depth of about 300 feet. The rim of the pit is generally at
elevation 2700 feet.

Underground mining in the Little Chief ore zone was extended
below the open pit down to elevation 1400 feet. The Middle Chief
A and B zones were taken down to about elevation 1800 feet. The
underground crusher, was located at elevation 1300 feet. The
Middle Chief ore zones were approximately 350 feet long, 50 feet
wide and 350 feet deep. The underground ore bodies were mined by
sub-level blast hole and vertical-crater-retreat mining systems.
The underground workings were not backfilled, other than the
materials that collapsed into the openings.

5.2.1 Mine and Ventilation Shafts and Portal

The shaft is located at the northern end of the orebodies. The
shaft is a 14 foot diameter circular structure, that extends down
from ground surface, at elevation 2708 feet to elevation 1450
feet, a total depth of 1250 feet. The shaft is lined with
concrete from the ground surface down to the 1700 foot level.

The ventilation shaft was located about 600 feet north of the
open pit and connected to the main decline at the 2300 foot
level.

The portal to the decline is located about 2500 feet north of the
open pit. The elevation at the portal is 2640 feet. The decline
was relatively straight to the 2130 foot level, then traversed
north and south through the ore bodies.

The walls of the open pit and the underground mining have
collapsed since the cessation of mining. The approximate extent
of ground movement is shown on Drawing 8. Ground subsidence has
occurred over an area of approximately 50 acres. Fissures have
occurred at the ground surface, adjacent to the open pit and a
sinkhole has developed about 100 feet south of the south wall,
(photographs 7,8,9 and 10). HBM&S have fenced off, and have
maintained the fencing around the areas affected by the collapse
of the open pit and underground mining operations, (photographs 6
and 11).

There is (August 1991) a small body of water at the bottom of the
open pit; the depth of the water and its quality are not known.
There was no readily apparent evidence of seepage of water from
the walls of the pit, and there was no evidence of seepage from
the portal to the decline.

© Gadspby Consultanis ‘Lid. in association with Steffen Robertson & Kirsten (B.C.) Ir
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5.2.2 Decommissioning Activities

The following decommissioning work has been carried out by HBM&S
in the Little Chief open pit and underground mine area.

5.2.2.1 Physical Stability

The area in which ground collapse and slope instability have, and
are taking place has been fenced off to prevent inadvertent
access by the public. The fencing has been kept a minimum
distance of generally 50 feet from any indications of unstable
slopes or collapsing ground. The security fence is shown on
photographs 4,5,6 and 11.

Detailed engineering studies to predict the possible extent of
the land that may be subjected to ground collapse, using readily
available mine records, have not been carried out at present.

HBM&S propose that for the long-term decommissioning plan an
engineering assessment will be made of the possible extent of
the ground area that may be subject to collapse, fencing will
where found necessary and practicable be placed a minimum of
fifty feet beyond that boundary, and stakes and hubs installed to
monitor any ground movements for a period of 5 years. A survey
will be carried out annually. The fencing will be maintained
during the monitoring period.

5.2.2.2 Portal to the Decline

The portal was. located about 2500 feet north west of the open
pit, (Drawing 8). The portal was approximately 17 feet wide x 13
feet high. The decline was 13 feet wide by 11 feet high and it
was unlined. We understand that in 1983 the portal was plugged
with sand and gravel for a 200 foot distance from the entrance,
followed by a facing of waste rock to prevent inadvertent access.
A view of the closed off portal site is shown on photograph 12.

5.2.2.3 Mine Shaft

Access to the underground mine was provided by a 14 ft. diameter
concrete-lined circular shaft divided into two compartments. The
shaft is located about 800 feet northwest of the Little Chief Pit
open pit. The collar elevation was at 2708 feet. We understand
that the shaft was sealed in 1983 by installing a reinforced
concrete plug about 8 feet thick, approximately 6 feet below the
ground surface. The 6 foot void above the plug was backfilled to
the ground surface with sand and gravel.
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5.2.3 Chemical Stability

There are, at present, no available records to indicate if
groundwater was encountered in the open pit or underground
operations. The topography of the site is such that any water
from the mine will not enter into the surface or near surface
groundwater system. There is no evidence that any groundwater
from the mining operations is presently entering the environment.

5.3 Mill Site Area and Infrastructure

The mill site area is located at the southern end of the project
area and west of the open pit. A plan of the mill site area is
shown on Drawing 8. General views of the mill site area, taken
in August 1991, are shown on photographs 5, 13, 14 and 15. The
millsite area occupied a total area of about 50 acres, and
generally at elevation 2650 feet.

There were originally 13 main buildings on the site plus the
ancillary buildings. Since 1988 HBM&S have been steadily
arranging for the buildings to be demolished by private
organizations. Where practicable, all the structural components
have been salvaged and materials removed from the site.

A list of the buildings, the main construction materials and the
present status is shown on Drawing 8. - As of September 1991,
there are 3 main buildings and their associated structures to be
removed from the site, namely: the fine ore bin; the crusher
building and the head frame. The former powder magazine, a
wooden framed structure, is located on the Keeniwaw haul road
about 4000 feet east of the open pit. This building has been
sold to Titan explosives of Calgary; there are no explosives or
chemicals stored in the building.

It is planned that all the structures will be removed by the Fall
of 1992.

5.3.1 Decommissioning Activities

All buildings will be disassembled and removed from the site.
Concrete foundation walls, presently protruding above the ground
level, will be knocked down and the areas covered with chemically
stable waste rock and or sand and gravel. Near surface culverts
under the roads in the millsite area will be removed and the
natural drainage channels restored.

Power lines owned by Whitehorse Copper will be disconnected and
the poles and cables destroyed, and or removed from the site.

At present, a quantity of PCB electrical equipment is stored in
the approved manner on the concrete base pad of the former assay
laboratory building, (building #6). It is intended that the
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materials will be removed from the site and shipped to a licensed
waste disposal facility.

There is no record, or readily apparent evidence of any residual
products from any chemical spills in the millsite area.
Contamination of the soils in the area is, therefore, not
expected.

The final stage of decommissioning work in the millsite area will
be to contour the soils and rock waste materials, used to cover
the building foundations, so that they blend in with the natural
topography and direct surface drainage into natural channels
downstream of the site.

5.4 Little Chief Rock Pile

The Little Chief rock pile is located at the southern end of the
mine project area, immediately east of the open pit. A plan and
sections through the rock pile are shown on Drawing 9.
Photographs 16, 17 and 18 illustrate the rock pile. The rock
~pile was formed by end-dumping the rock directly from the mine
trucks.

The rock pile contains about 8 million tonnes of material,
consisting predominantly of barren rock.

The rock pile occupies an area of approximately 17 acres. The
top of the rock pile is at about elevation 2690 feet. The
surface of the pile was graded in 1989 to provide a top level
area, generally at elevation 2690 feet, which covers about 14
acres. The rock pile has a maximum height of about 90 feet.

The rock pile is founded upon a mantle of till, generally less
than 3 feet thick, overlying bedrock and or bedrock, (Drawing 3).
From a study of the original site topography, it is apparent that
the rock pile is not located upon any streams or drainage
channels.

The grading of the rock pile has resulted in side slopes over the
southern and eastern faces of about 3.5 to 4.0 horizontal to 1
vertical in the upper 50 feet, steepening to about 1.2 horizontal
to 1 vertical over the lower 25 to 40 feet. The northern face of
the rock pile was not graded in 1989 and presently slopes at
about 1.1 horizontal to 1 vertical over the 85 foot high face.
The northern face constitutes about 20% of the total side face of
the rock pile.

There are no readily apparent signs of instability within the

rock pile, or in its foundation material, (August 1991). There
are no tension cracks or indications of seepage or a high water
Table within the pile.
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The top surface of the pile, and the upper graded slopes, consist
mainly of materials ranging from 6 inches down to sand sizes.

The lower steeper slopes contain rocks up to about 6 feet in
size; the rocks are angular and there is no apparent indication
of weathering or breakdocwn of the materials.

The catchment area for the rock pile is essentially the plan area
of the pile, and water does not pond on the surface. A small
pond, located at the toe of the east face (Drawing 9), receives
seepage water from the rock pile. At the time of the inspection
in August 1991, there were no other indications of seepage from
the pile.

Inspection of the Little Chief rock pile shows that in the 2
years since surface regrading activities, grasses and small
shrubs are developing on the top surface and upper slopes, see
photograph 18.

5.4.1 Decommissioning Activities

HBM&S propose to grade the northern face of the rock piles to
generally the same slopes as the eastern and southern faces. The
small pit excavated at the top of the pile for miscellaneous
metal waste will be covered over, and the site graded to blend in
with the surface topography. It is proposed that site grading
activities to flatten the northwest slope be continued in 1992.

5.4.1.1 Physical Stability

The rock pile is stable. The lower steeper portion of the rock
pile is judged to have a factor greater than 1.4 under static
conditions. This value has been obtained from consideration of
the rock material and the appearance of the slopes. Detailed
evaluations of stability under seismic loading have not been
carried out. Based upon the results of studies carried out for
other projects, gross instability of the relatively flat slopes
of the Little Chief rock pile will not occur. It is likely that
some displacement of the lower steep (1.2 h to 1.0 v) 25 foot
high slope may occur and that isolated blocks of rock may roll
down to the toe. These occurrences are not considered to
constitute a hazard to public health and safety.

5.4.1.2 Chemical Stability

The results from an acid base accounting test on a rock sample
and seepage water from the rock pile are discussed in section
4.0. The result indicates there is sufficient alkalinity in the
rock material to prevent acidic drainage.

Gadsby Consultants Lta.:in-association with Steffen Robertson & Kirsten (B.C.) In



21

5.4.1.3 Land Use

Based upon the field observations that natural grasses and shrubs
are self propagating on the surface and flatter slopes of the
rock pile, it is not considered necessary to attempt to establish
a vegetative cover.

5.5 Underground Rock Pile

The underground rock pile is located northwest of the Little
Chief rock pile and east of the open pit. The location of the
rock pile is shown on Drawing 8 and on photograph 5.

The underground rock pile contains several hundred thousand yards
of waste rock from the underground workings. The pile is a
sidehill dump, and presently lies at slopes as steep as 1.1
horizontal to 1 vertical. Based upon the results from samples
taken from the surface of the dump, the material consists
primarily of rock particles smaller than 3 inches, and less than
5% passing the #200 sieve size. Results from a laboratory
gradation test are included in Appendix C.

Two samples of the underground waste rock were subjected to acid
base accounting analyses. One sample consisted of a piece of
rock taken from the surface of the pile. The second sample was a
portion of the material used for the gradation test. The results’
from these tests are included in Appendix C.

The results from the acid base account analyses indicate that the
waste rock from the underground operations is highly alkaline
with a neutralization potential of at least 52 kg CaCO3 per ton
of rock. The results from the testing program indicate that the
underground waste rock pile consists primarily of material in the
"sand and gravel" size range; it is also considered to be
“chemically stable and may be used on the site for rehabilitation
activities.

5.5.1 Decommissioning Activities

It is intended to use the underground waste rock for site
rehabilitation material for reclamation activities at the mill
site area, (see section 5.3) and on the tailings pond, (see
section 5.5). The material will be taken from the pile and the
remaining slopes of the pile will be graded so that they are no
steeper than 3 horizontal to 1 vertical.

Based upon observations at the Little Chief rock pile, it 1is
expected that natural grasses and shrubs will, with time, develop
on the final slopes of the underground rock pile. Seeding of the
slopes is, therefore, not considered to be necessary.
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5.6 Tailings Impoundment System

5.6.1 General

The tailings impoundment system consists of three storage areas,
The 0ld Pond, and the A and B Valleys. The locations of these
storage areas are shown on Drawings 1 and 2. and on the
photographs 3 and 4. The three impoundments were developed in
stages over the life of the mine.

The three impoundments occupy an area of approximately 185 acres,
and store about 10 million cubic yards of tailings. The plan
area and volume of tailings stored for each of the three
impoundments are summarized below.

Impoundment Area (Acres) Volume (cubic yards)
0ld Pond 135 6.5 million
A Valley 30 2.5 million
B Valley 20 1.0 million
Total 185 10.0 million
5.6.2 0ld Pond

The plan for the 0ld Pond impoundment is shown on Drawing 10;
sections through the perimeter embankment are shown on Drawing
11. Photographs 19 to 26 illustrate various features of the 01d
Pond impoundment.

The 0ld Pond impoundment is approximately elliptical in plan,
with a maximum dimension of 3000 feet (north-south), and about
2400 feet, east-west. The surface elevation of the tailings is
generally between 2600 and 2575 feet, (Drawing 10). The tailing
deposits are between 30 to 65 feet thick.

The tailings are contained by constructed sand and gravel
embankments on the south, east and north boundaries and by the
natural topography on the west boundary. The embankments range
in height from about 20 to 68 feet. The tailings are generally
about 2 feet or less below the crest of the perimeter
embankments. '

Foundation deposits in the 0ld Pond area consist primarily of
till, or a till mantle (less than 3 feet thick) ovekrlying
bedrock, (Drawing 3).
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The results from the 1982 drill hole program indicate that the
perimeter embankments have been developed utilizing the
"downstream" construction technique. The embankments are
constructed almost entirely from sand and gravel borrow
materials; waste rock has been used in some locations near to the
"downstream" toe, (photographs 19, 20, 22, and 23. The results
from standard penetration tests indicate that the granular
materials are in medium to dense state, with occasional lenses or
layers of loose material. The "downstream" slopes of the
perimeter embankment range from 1.4 to 1.8 horizontal to 1
vertical; the average slope is about 1.5 horizontal to 1
vertical.

The southern areas of the tailings surface have a fairly uniform
slope. The eastern areas, near to the perimeter dyke, are
undulating with a height range of about 5 feet. A small pond has
formed in the south east area; the pond is approximately 100 feet
wide by 200 feet long, and about 3 feet deep (photographs 19 and
26) .

Within the tailings impoundment there is a system of internal
dykes that have been constructed upon the tailings; the dykes
divide the impoundment into 4 separate surface drainage areas.
Channels have been cut in the dykes to allow surface water to
drain off the old pond, (Drawing 10 noted as spillways 1 to 7
inclusive and photographs 19,20 and 21).

A total of 11 standpipe piezometers were installed around the
perimeter of the 0ld Pond in 1982 (Drawing 8). Readings taken
from 1983 through to August 1991 indicate that the tailings are
drained; the water level within the tailings is at, or within 1
foot above the base of the tailings and the perimeter
embankments.

There are no indications of instability to the perimeter
embankments. The toe of the embankment above the A Valley is
damp, suggesting seepage; the toe of the embankment in this area
is. composed of rockfill and there are no signs of piping or
instability of the toe, (photographs 23 and 25).

The remnants of a 12 inch diameter steel decant line occurs in
the south east corner of the impoundment, (photograph 24). It is
understood that the decant line runs through the base of the
embankment into the Crater Lake drainage.

5.6.3 A and B Valleys

The A and B Valley impoundments lie north of the 0ld Pond; the
surface elevation of the tailings in both impoundments is
generally at about elevation 2500 feet. The tailing deposits are
contained by earth and rockfill embankments at the northern end
of the impoundments and by the till and or sand and gravel
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terraces that form the valleys. A layout plan of the A and B
Valley impoundments is shown on Drawing 12.

5.6.4 A Embankment Dam

The plan and section of the A embankment are shown on Drawing No.
13. General views of the A embankment are shown on photographs
27 to 33 inclusive.

The embankment dam in the A valley has a maximum height of

about 115 feet, and a crest length of about 600 feet, at
elevation +/- 2515 feet; the tailings have a maximum depth of
about 90 feet upstream of the embankment. The tailings are about
17 feet lower than the crest of the embankment, (photograph 32).

The embankment consists of an impervious till core with a
nominally 30 feet thick downstream shell of sand and gravel. The
embankment is placed upon a gravel and waste rock blanket
underdrain, which is about 240 feet wide and extends across the
full width, and up each abutment of the valley. It - is understood
that the embankment was placed and compacted as an engineered
fill.

The embankment is founded upon sand and gravel and a mantle of
till overlying bedrock, (Drawings 3 and 13).

The embankment has downstream slopes of 1.5 horizontal to 1
vertical in the upper 20 feet, flattening to 2 horizontal to 1
vertical over the lower 80 feet of height.

The embankment consisted originally, (mid 1970's to 1980) of only
the till section and the underdrain. A surficial failure of the
downstream slope occurred in the spring of 1980 caused primarily
by uncontrolled seepage; stabilization consisted of placement of
the downstream sand and gravel shell.

Piezometers were placed in the downstream zone of the embankment
in 1980 and 1981, see section A-A, Drawing 12. Piezometers 81-1,
at the downstream toe, is a standpipe; the remaining
piezometers, 80-3 and 81-2 to 81-8 are pneumatic diaphragm type
and they have been damaged since 1985.

The remnants of the decant system, upstream of the A embankment,
consist of two 12 inch diameter vertical steel pipes which
connect to 2- 15 inch diameter corrugated galvanized culverts
that lie at the base of the dam, and are exposed at the
downstream toe, (photograph 33). 1In August 1991, there was no
ponding of water upstream of the A Dam. Since closure of mining
in 1982, water has not been discharged through the decant system
into Copper Lake.

There is no evidence of seepage or instability on the downstream
slope of the embankment or through the abutments. The water
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table at the downstream toe is about 5 feet below the ground
surface. Any seepage from the tailings is probably draining
through the blanket underdrain and the near surface granular
deposits into Copper Lake.

5.6.5. Copper Lake

Copper Lake is located about 400 feet downstream of the toe of
the A embankment, see Drawing 13 and photographs 29 and 31.
Copper Lake was constructed to perform as the reclaim pond for
the A valley impoundment. The lake is presently about 150 feet
wide by 300 feet long and approximately 6 feet deep. Water is
discharged from the north end of the lake through a "v" notched
weir, through a drainage channel and into the downstream alluvial

deposits.

5.6.6. B Embankment Dam

Plan and sections through the B embankment are shown on Drawings
14, 15 and 16. General views of the B embankment are shown on

photographs 34 to 42 inclusive.

The embankment in the B valley has a maximum height of about

90 feet, and a crest length of about 600 feet; the tailings have
a maximum depth of about 115 feet upstream of the embankment; it
appears that some of the materials used to construct the
embankment were excavated from the valley floor, within the
impoundment area and about 15 to 20 feet below the embankment
foundation level.

The embankment consists of an upstream low permeability facing
(sloping core), an upstream zone of till, a downstream zone of
sand gravel and cobbles and a downstream toe berm of cobbles and
boulders. The upstream low permeability material extends
downward to the underlying till strata and laterally to the till
on the *abutments.

The embankment is founded upon deposits of sand, gravel and
cobbles.

The embankment has a downstream slope of 2 horizontal to 1
vertical. The downstream berm is about 15 feet wide and
incorporates the access road from the valley to the crest of the
embankment .

Standpipe piezometers were placed in the embankment and
downstream of the abutments in 1979 and 1982. 1In August 1991,
water levels in the embankment were measured in standpipes 79-3
(downstream mid-height), and 82-16 and 82-11 (crest). Water
levels in the abutments, downstream of the embankment, were
measured in standpipes 82-12,13 and 14 (right abutment) and 82-
19,20,21 and 23 (left abutment). The results from these readings
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indicate that the B Embankment Dam 1is well drained; the water
levels at the standpipes are plotted on the sections, (Drawings
14 and 15).

During August 1991 water was seeping from the left abutment
downstream and above the level of the embankment crest. The
seepage water was draining both into the B pond and over the
slope downstream of the dam. The seepage was causing gully
erosion of the slopes downstream of the embankment, (photographs
38, 40 and 41.).

The remnants of the decant system in the B pond consist of 2-24
inch diameter vertical pipes which connect to two pipes that pass
through the base of the embankment. 1In August 1991 the level of
the B pond was 2491.6 feet; water was flowing through the decant
pipes and being discharged onto the access road downstream of the
dam, (photograph 42). The water flow, during the period 29
August to 3 September 1991, ranged between 1.3 to 2.0 1l/sec.

There is no evidence of seepage or instability of the B
Embankment Dam. Piezometer readings indicate that the water
Table is in the alluvial deposits below the base of the dam. As
discussed above, the only evidence of water seepage and gully
erosion occurs in the natural deposits on the left abutment
downstream of the dam.

5.6.7 Surface Water Management

A general layout plan of the surface water and groundwater .
drainage of the mine site, since development of the mine is shown
on Drawing 17. Photographs 43 to 47 inclusive illustrate various
aspects of the surface water management.

Surface drainage in the tailing impoundment system consists of
three catchment areas, namely the Crater Lake, A Valley and B
Valley watersheds.

A series of berms were placed on the surface of the 01ld Pond for
tailing deposition purposes, (Drawing 10). These berms have been
breached and surface water in the southern portion of the
impoundment drains through spillway #7 into the Crater Lake
watershed, (photograph 43), and the northern portion through
spillway #6 into the A Valley watershed, (photograph 45).
Inspection of photographs 44 and 46 indicate that when water is
discharged from the 0l1d Pond into Crater Lake or the A Valley,
tailings are being carried and deposited downstream in the
drainage channels.

Surface water runoff passes through the A Valley into the B
valley, via a channel cut into the sand and gravel terrace that
separates the A and B valleys, (photograph 47). 1In August 1991
no water was ponding in the A Valley, although it appears that a
small pond had been in existence upstream of the embankment dam
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until 1988, see photographs 28 and 32). A pond has formed
upstream of the B Valley dam, see photographs 27, 34 and 36.
Records show that this pond has been in existence since closure
of mining. In August 1991 the pond was at elevation 2491.6, and
covered an area about 550 feet long by 350 feet wide. The depth
of the pond is judged to be about 10 feet. The water discharged
through the decant pipes, (August 1991) was the first occasion
since 1985.

5.6.8 Wind Erosion

Dust storms have been known to occur on the tailings on the
Whitehorse Copper impoundments since the closure of mining
activities and the end of tailings deposition in 1982. These
storms generally occur during June to August. A detailed record
of the occurrence of the dust storms has not been made, however,
the dust storms have not occurred on a daily basis for extended
periods of time.

Examination of photographs 19, 20 and 21 indicate that wind
erosion of the tailings surface has occurred on the 0l1ld Pond
impoundment. Environment Canada records for the Whitehorse
airport, (period 1951 to 1980), approximately 4 km north of the
minesites, indicate that the prevailing winds in the Yukon River
valley are primarily from the south east. The mean wind speeds
during May to October range from 14 to 18 km per hour. The
maximum values can be as high as 63 km per hour, and gusts of 101
km per hour have been recorded.

A laboratory mineralogical analysis was made to establish the
free silicate content of the respirable portion of the dust,
(i.e. that fraction of the dust finer than 10 microns). The
results indicate that the 10 micron portion accounted for 6.7% of
the total weight of the sample. Of this portion, 8% of the
particles are present as free silica; i.e. less than 1% of the
total tailings is respirable free silica. The laboratory test
data are included in Appendix C.

These data indicate that wind erosion has liberated some
respirable dust into the atmosphere on some occasions since 1982.
It is generally recognized that for any dust to cause
physiological damage it must be present in excessive quantities
and inhaled for a sufficiently long time. Factors which
determine the harmfulness of any dust are its composition,
particle size, concentration in the air, exposure and
susceptibility of the exposed individual, (Sengupta 1990).
Furthermore, the average time for the development of silicosis
has been found to be 20 to 30 years. :

Silicosis has not developed in any of the personnel who worked on
the Whitehorse Copper property over the 15 year period of
operation. Since the cessation of tailings deposition, the dust
storms off the tailings impoundment in the 9 year period have not
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been of sufficient duration, or continuity, to be considered a
high health hazard. Dr. A.E Hall, of the University of B.C.
department of mining and a specialist in mine ventilation, has
reviewed the above data. Dr Hall has stated:

"There is a possibility that persons spending prolonged
periods of time (several months) in dust clouds generated by
wind erosion from the tailings could be exposed to dust
levels above those recommended by the American Conference of
Government Industrial Hygienists. It would therefore be
prudent to adopt remedial action to reduce wind erosion for
the long term decommissioning of the mine site until natural
vegetation has moved in to stabilize the material. A cover
of larger granular material would be adequate to reduce the

wind erosion to obviate any risk or nuisance to adjacent
sites”. :

5.6.9 Decommissioning Objectives for the Tailings Impoundment
System

From a review of the field reconnaissance in August 1991, and
standpipe piezometer readings the following conclusions can be
made for considering the decommissioning plan for the tailing
impoundment system:

- in the 0ld Pond, the tailings have drained and water is not
stored within the impoundment; the embankments do not act
as water storage structures;

- both the A and B embankment dams act as water retaining

' structures. Upon closure of the minesite, provisions are
required to pass runoff water through and downstream of the
impoundment system in a manner that will require the minimum
of care and maintenance, not to affect the long-term
integrity of the dams, human health and the environment.

Consequently, the following studies and investigations have been
carried out to evaluate the long-term physical and chemical
stability of the tailings impoundment system:

- evaluation of the probable maximum flood, (PMF), the routing
of the PMF and lesser floods through the impoundment system
and the probable consequences downstream of the project
area;

- stability analyses of the embankments under both static and
pseudo-static (earthquake) conditions;

- collecting both surface and groundwater samples from within
and beyond the project area, in order to establish the
possible consequences of surface and near surface drainage
from the minesite into the environment; and
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- collecting two samples of the tailings for acid base
accounting tests. '

The results from the flood routing and stability for the tailings
impoundment system are summarized in sections 5.6.10 and 5.6.11.
The chemical stability and water quality of the project area have
been discussed in section 4.0.

5.6.10 Flood Hydrology and Routing

For small catchments, such as the Whitehorse Copper Minesite,
peak discharges are generally caused by intense rainfall rather
than by snowmelt. The spring snowmelt produces greater volumes
of water than the rainstorms but it is spread over several weeks.

To develop the decommissioning plan it is generally considered
appropriate to obtain the flood discharge resulting from the
probable maximum flood, (PMF), which is developed from the
probable maximum precipitation, (PMP).

For the Whitehorse Copper Minesite analyses were carried out,
using the U.S. Corps of Engineers HEC-1 computer model, to
determine the peak rate of runoff from the combined effects of
the PMP and snowmelt on the Crater Lake and A and B valley
catchments. The runoff was routed through the various storage

" areas (A and B impoundments), over the spillways from the 01d

Pond (#6 and #7), from the A into the B Impoundment, and over a
new spillway at the B Dam. It was assumed that decant lines from
the three impoundments would be sealed with concrete. The
catchment areas and the spillways are shown on Drawing 17.

The probable maximum flood was based upon a combination of the 1
in 200 year snowpack (April) water equivalent of 8 inches (200
mm), and the probable maximum precipitation in a 24 hour period
of 5.16 inches (131 mm). It was assumed that the snowmelt would
fill the storage area to the spillway invert level, followed by
the runoff resulting from the PMP.

. Table 5.1 summarizes the results from the computer analyses. The

Table provides elevations of the tailings, dam crests, spillway
characteristics, and freeboard at the embankment dams.
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CATCHMENT CATCHMENT ASSUMED TAILINGS DAM CREST SPILLWAY
AREA PONDING ELEVATION ELEVATION CHARACTERISTICS
(acres) AREA (£t) (£t)
(acres) Crest Crest Side
Elevat Length | Slope
ion (£L) (H:V)
_ (££)
0l1d Pond 43 0 2577 2577 2572 18 8:1
(Crater Lake
drainage)
0ld Pond (A 347 0 25717 25717 2569 18 8:1
Valley
drainage)
A Valley 107 32 2500 2516 2503 8 1:1
B Valley 449 19 2495 2516 2501 100* 1:1
* Side channel spillway at B Dam on right abutment
Table 5.1 Tailing Impoundments Water Management Characteristics

Table 5.2 summarizes the maximum outflows, water levels and
freeboards at the various spillways for flood return periods of
200, 500, and 1000 years and the PMF. The data in Tables 5.1 and
5.2 will be utilized for the final design of rock-lined spillways
and erosion protection in the spillway channels.

Upon closure of the minesite, water will be discharged from the
impoundment system through spillway #6 from the 0ld Pond into
Crater Lake watershed and from a new spillway at the B Dam into
the lower portion of the B Valley watershed. Prior to the
development of the mine the A and B valleys were separate,
(Drawing 6); upon closure of mining, both catchments discharge
into the B valley downstream of the B embankment dam, (Drawing
17) .

A comparison of the PMF, both prior to and after mine
development, indicates that the flood flows downstream of the B
dam would have been greater prior to development of the mine.
The storage areas in the A and B impoundments more than
compensate for deforestation of the tailings areas and the A
Valley drainage. The relative magnitudes of the PMF for a
spillway in the B Valley, with a crest elevation at 2503 feet,
(18 feet wide) are:

Gadsby Consultants Ltd. :in association with Steffen Robertson & Kirsten (B.C.) Ir



CATCEMENT 24 MAXTIMUM MAXIMOM MAXIMUM MAXIMUM MINIMOUM
HOUR INFLOW OUTFLOW WATER READ FREEBCARD
DESIGN (££3/s) (£t3/s) ELEV. (£t) (£L)
STORM (££)
(in) L
200 YEAR
FLOOD
0ld Pond 2.0 N/A N/A N/A N/A N/A
(Crater Lake
drainage)
0ld Pond (A 2.0 176 176 2569.9 0.9 7.1
Valley
drainage)
A Valley 2.0 226 ~ 74 2504.4 1.4 11.6
B Valley 2.0 281 231 2501.8 0.8 14.2
500 YEAR
FLOOD
0ld Pond 2.5 N/A N/A N/A N/A N/A
(Crater Lake
drainage)
Old Pond (A 2.5 215 215 2570.2 1.2 6.8
Valley
drainage) -
A Valley 2.5 275 91 2504.6 1.6 11.4
B Valley 2.5 344 285 2502.0 1.0 14.0
1000 YEAR
FLOOD
0ld Pond 2.8 N/A N/a N/A N/A N/A
(Crater Lake
drainage)
Old Pond (A 2.8 258 258 2570.2 1.2 6.8
Valley
drainage)
A Valley 2.8 329 107 2504.8 1.8 11.2
B Valley 2.8 408 338 2502.1 1.1 13.9
PROBABLE
MAXIMUM
FLOOD
0ld Pond 5.2 161 16l 2572.8 0.8 4.2
(Crater Lake
drainage)
|
0ld Pond (A 5.2 724 724 2571.9 2.9 5.1
Valley
drainage)
A Valley 5.2 908 271 2506.4 3.4 9.6
B Valley 5.2 1096 928 2503.2 2.2 12.8

Table 5.2 Flood Hydrology Data
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B Valley pre-mine 920 ft3/s, (26m3/s)

A + B Valleys post-mine 635 ft3/s, (18m3/s)

The Crater Lake catchment is small and has not been significantly
altered by the mine, (Drawings 6 and 17), consequently there ‘is
no change between the pre-mining and post mining drainage.

5.6.11 Embankment Stability

The stability of the tailing embankments, under both static and
pseudo-static conditions have been assessed using the CLARA
computer program. This program incorporates the Bishop circular
and Janbu simplified methods of analyses. The program will
analyze specified surfaces or search various circular surfaces
for the minimum factor of safety.

Engineering properties for the various material types and the
geometry conditions for the embankments in the 0ld Pond, A and B
Valleys are summarized and illustrated on Table 5.3. Laboratory
tests have not been performed on materials used in the

- embankments for the Whitehorse Copper project. The material
strength parameters shown in Figure 5.3 have been selected from

- other projects and from the literature.

The computed factors of safety against sliding on the downstream
slope for the three embankments, for the static condition and
pseudo-static condition for ground accelerations of 0.1g (1:475
year event) and 0.2g (1:10,000 year event), are shown Figure 5.3.

The embankments are constructed from natural glacial or
fluvioglacial materials that are not subject to weathering with
time. Recommended minimum values for the factor of safety on the
downstream slope are provided on Table 5.4, (CANMET 1977)

Results of the analytical studies for the embankments on the
Whitehorse Copper project indicate that the computed factors of
safety are greater than the minimum values recommended by CANMET.
Consequently, the existing embankments are considered to have
~acceptable values for long-term stability.
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Assumptlions I* I
Using peak shear strength parameters : 1.5 1.3
Using residual shear strength parameters 1.3 1.2
Including the loading for a 100-year** earthquake 1.2 1.1
For horizontal sliding on the base of embankment 1.3 1.3

retaining taillngs in earthquake areas of assuming shear
strength of taillngs behind the dam reduced to zero

I* Where it is anticipated that severe damage would
occur as a result of embankment failure.

II* Where it is anticipated that severe damage would
not occur as a result of embankment failure.

LA Appropriate return periocds for extreme events are

discussed in Section 5.2.4.

from CANMET (1977)
e ————— — =

Table 5.4 Minimum Factors of Safety for the Downstream slopes of
Dams

5.6.12 Perpetual Disruptive Forces

Perpetual disruptive forces include wind erosion, water erosion,
precipitation of salts in permanent internal drainage systems,
frost action, ice accumulation, and decomposition and breakdown
of rock particles. Biclogical activities include root
penetration, borrowing intrusion and actions by animals and man.

From the above list, the only perpetual forces that need to be
considered, which may affect the long-term integrity of the
Whitehorse Copper site, are:

- wind erosion of tailings on the 0ld Pond;

- water ercosion on natural soil slopes immediately downstream
of the B Dam; and

- water erosion of the tailings from the 0ld Pond into the
downstream watersheds

- the potential for the accumulation of ice in the final
spillway channel from the B impoundment.
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Proposed control technology for the above case are discussed in

A

section 5.0.14.

5.6.13 Chemical Stability of the Tailings Impoundment System

The chemical stability of the tailings impoundment system 1is
discussed in section 4.0. Two samples of the tailings were taken
for laboratory acid base accounting tests; and samples of surface
water were obtained for water gquality testing.

The test results indicate that acid'drainage will not occur from
the tailings and that the material is benign.

5.6.14 Decommissioning Work for the Tailings impoundment
system

From the above discussion, the following work is proposed to
decommission the tailings impoundment system.

5.6.14.1 Decant Towers and Lines

‘All structures will be remcved from the surface of the three
tailing impoundments. Both vertical and horizontal pipes will be
plugged with concrete over the full length. '

5.6.14.2 Water Management and Control Structures

0ld Pond: the channels (spillways 1 to 6, Drawing 10) in the
interior dykes will be widened and the side slopes flattened to
ensure that the flood flows pass freely across the impoundment.
Both spillways #6 (into the A Valley) and #7 (into the Crater
Lake drainage) will be widened, the side slopes flattened and the
channels lined with rock to resist erosion. Where considered
necessary, the surface of the tailings will be graded to ensure
that water 1is not ponded and that surface runoff is directed into
the Crater Lake and A Valley drainages. This work will include
backfilling the existing pond on the 0ld Pond impoundment.

A and B Valley Impoundments: the channel between the A and B
Valleys will be widened to pass the PMF event; the slopes will be
flattened and the natural soil deposits protected with rock to
resist erosion.

A new spillway will be constructed on the right (east) abutment
of the B Dam, to discharge surface runoff downstream in the lower
B Valley drainage. Both the left and right abutments to the B
Dam are in fluvioglacial deposits; the spillway through the
right abutment is preferred as it will direct flood flows further
downstream, which will not affect the long-term integrity of the
embankment.. Preliminary engineering studies indicate that the

Cacsoy Consu.tants c.o.rn owsscoiaticn Wit Steffen Roberison & Xirsten (3.C0.3
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spillway wou1d be set at elevation 2501 feet, and at the PMF the
calculated freeboard on the B embankment dam will be 12.8 feet.
A side channel concrete spillway is considered which would
provide a long overflow crest, followed by a concrete lined
section through the granular deposits and into a rip-rap lined
channel which would discharge into the old granular borrow pit
area, {(see Drawing 12).

A water pond has existed behind the B embankment since the
closure of mining activities. The available records show that
the elevation of the pond has ranged from elevation 2490 feet to
2498 feet. Only in August 1991 has water discharged through the
decant pipes. When the decant pipes have been plugged, as part
of the decommissioning activities, it 1s expected that the pond
will increase in size. The pond could rise to the maximum
elevation of the spillway, 2501 feet, and occupy about half of
the area of the B impoundment, (Drawing 12). Water would not be
discharged from the impoundment until the water elevation was
greater than 2501 feet. A detailed water balance, allowing for
seepage, evaporation and monthly variations in precipitation has
not been attempted. The results from the water quality analyses,
(section 4.2.2), indicate that any water accumulating in the B
valley impoundment would meet CCREM drinking water guidelines,
and that with time, as the pond stablllzes, the water would meet
the freshwater aquatic guidelines. :

5.6.15 Water Erosion and Gullying

_Seepage emanating from the left abutment area, above and
downstream of the B Dam, has and is causing gullying of the
natural materials. It is proposed to protect the areas from
further erosion by placing rip-rap with an inverted filter to
guard against potential piping failures.

5.6.16 Wind Erosion

Areas on the 0ld Pond impoundment, subject to wind erosion, will
be covered with a thin layer (nominally 3. inches thick) of coarse
granular rock from the underground rock pile. Windscreens, about
5 feet high, which would reduce windspeed across the tailings
surface, will also be considered.

5.6.17 Vegetation

Inspection of the site indicates that local species of vegetation
are developing naturally over the tailings impoundments and the
rock piles. It is proposed, therefore, that development of
vegetative covers not be carried out in the minesite area.

~
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6.0 MILES CANYON

A landslide occurred in the Miles Canyon area, on the west bank
P=y

of the Yukocn River, in late May early June 1968. The location of
the slide areas are shown on Drawing 3. Investigations and
studies to evaluate the probable cause(s) of the slide and
necessary remedial measures were carried out in 1968 by R.M.

Hardy, the P.F.R.A and Golder Brawner & Associates.

The slide occurred following a very weif period in May; in fact
the precipitation on 22 May (0.49 ins; 12 mm) was the highest on
record for a 24 hour period.

The slide occurred in a larger area of prehistoric landslide
activity. It was recognized in all three of the studies that
water discharge from the tailings impoundments was of the order
of 2 cu.ft/sec, and that this water was entering the surficial
soil deposits about 3000 feet west and 60 feet above the slide

area.

There have been no other occurrences of land sliding in the Miles
Canyon since 1968. Furthermore, tailings deposition finished in
1981 and water has not been discharged downstream of the
impoundment, apart for August 1991.

Monitoring of the water level in the tailings impoundment, since
the closure of the mining operations, indicates that the water
Table in the 0ld Pond area has dropped to practically the
original ground levels.

A review of the original studies, and readily available data, has
been made by N.A. Skermer P.Eng, (SRK), who specializes in
landsiide work. Mr Skermer is of the opinion that the water
discharged from the mine in 1968 had little effect upon the
stability of the banks of the Yukon River in the Miles Canyon.

He believes that above average precipitation in May of 1968 was
likely to have been the contributing factor to reactivating an
0ld marginally stable landslide mass.

Drainage from the minesite, since the closure of mining, has
steadily reduced and the drainage today, (1991), is practically
the same as the pre-mining conditions.

The 1968 landslides are attributed to natural groundwater seepage
below the minesite. Hence, it can be concluded that any seepage
from the decommissioned minesite will not contribute to further
instability in the west bank of the Yukon River. Movements may
occur, but the triggering mechanism is likely to be excessive
natural precipitation, perhaps rainfall following snowmelt, or
intense summer precipitation following prolonged steady rain.
Excessive precipitation, leading to an increase in groundwater
levels and high induced pore water pressures, may reactivate the
ancient landslide; undercu g of the toe of the bank by the
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river would contribute to instability of the slopes in the Miles
Canyon.

7.0 SCHEDULING FOR DECOMMISSIONING AND CLOSEQUT OF THE
MINESITE

The decommissioning activities for the various components of the
minesite are discussed in sections 5.2 to 5.6. Following review
by the government agencies on the basic concepts of the
decommissioning plan, HBM&S propose to complete all the
decommissioning work by the end of 1993. Consequently, detailed
designs for the spillways, surface contouring and protection
against wind erosion in the 0ld Pond would be completed by April

1992.

8.0 MONITORING AND MANAGEMENT PROGRAMS

HBM&S propose to carry out an annual inspection of the site. In
addition, the following monitoring programs will be instituted to
monitor the effectiveness of the closure measures for the variocus
mine component.

8.1 Open Pit”and Underground Miné

Decommissioning activities are discussed in section 5.2.2. HBM&S
propose to instal surface monuments to monitor the extent of any
ongoing ground collapse for a period of 5 years. The surface
monuments will be surveyed annually, together with an inspection
of the site and a photographic record taken.

8.2 Millsite Area and Infrastructure

The area will be inspected; particular attention will be paid to
ensure sthat surface drainage is taking place off the site. Any
necessary maintenance work will be carried out to ensure that
surface drainage is effective. A photographic record will be
made. ' -

8.3 Little Chief Rock pile

In addition to the visual inspection, HBM&S propose to take water
“samples twice a year, for a period of three years from seepage
off‘the rock pile. If found necessary additional water quality
monitoring would be carried out after this period.



8.4 Underground Rock pile

Apart from the visual inspection, no additional monitoring is

Lol

believed necessary for either physical or chemical stability.

8.5 Tailings Impoundment System
The decommissioning work will consist of:

- backfilling the pond on the 0ld Pond impoundments, and where
necessary contouring the tailings surface and the placement
of fine rock fill materials to resist wind erosion;

- sealing the decant pipes with concrete, in all three
impoundments;

- construction of the spillways; and

- placement of an inverted filter and slope protection on the
left abutment downstream of the B Embankment Dam.

Site inspections will be made twice a year for a three year
period; both after the spring run-off and before the winter
period, to review the performance of the water management
structures. If found necessary the spillways will be cleaned and
any repair work carried out. The visual inspection will include
evaluating the development of vegetative cover and the
performance of the wind-erosion protective cover material.

During the above inspections, water samples will be taken from
the pond in the B impoundment, and any other surface water body
that may have developed in the impoundment system.

Site photographs will be taken for record purposes.

8.6 Water Quality

In addition to the water samples taken for the mine components
described above, HBM&S will take samples of the surface water
from Crater Lake (site 4), Lower Crater Lake (site 21), Sites 5
and 6 in the Crater Lake watershed, Copper Lake (site 11) and
sites 9 and 14 in the A/B Valley watershed.

HBM&S propose to take water samples twice a year from the above
locations for a three year period from the time of closure of the
minesite. If found necessary, this period may be extended.

8.7 Reporting

Results from the site inspections and the water quality test
data, together with an interpretation of the results, will form
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the basis of an annual report which will be submitted to
interested agencies. The report will include photographs, and
the extent and nature of any necessary remedial work.

HBM&S envisaged that the site inspections and monitoring, by

HBM&S personnel or their representative, will continue for the
periods outlined above, following which their interest in the
land would be surrendered to the Yukon Territorial Government.
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APPENDIX A
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View north of south end of
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Security fence on the west
side of the road to the Little Chief Rockpile (adjacent
to portal yard)
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View south regraded (1989)
slope of Little Chief Rockpile
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View south on north slope
of Little Chief Rockpile - steepest portion
of slope approx 1.2 horizontal to 1 vertical
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View north - development
of natural vegetation following
regrading activities on the Rockpile
in 1989
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View north on the “downstream”
side of the Old Pond perimeter
embankment - “S.E. side”’
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View east drainage channel
into Crater Lake drainage - remnants
of the decant tower
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View north onto pond on the
“Old Pond” impoundment
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View southeast on the downstream face
of the A embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Drainage

from

Copper

Luke

View south - Copper Lake
A embankment in the background
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Whitehorse Copper Mine Yukon
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View east from left abutment
of A embankment
crest @ elev £2515.5 feet tailings
@ elevation +2498 feet.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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2-15 O/D corrugated galvanized steel
pipe decant lines @ downstream
toe right abutment of the embankment

Hudson Bay Mining & Smeliing Co.
Whitchorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Seepage from luke
above left abutment

— Access Ramp

View west on downstream slope of
’B’ Dam embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

50-149 August 1991
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View west - onto the ’B’ Pond.
Crest elevation of B Embankment £2515.5 feet,
Pond Elev. (July 91) £2490 feet.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View North - drainage ditch
on left abutment above B Dam.

drainage 1o B Pond *

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View West - downstream of left abutment
to the B embankment. Seepage
from the left abutment @ about
elevation 2512 feet (B Pond elev. 2491.6 feet
August 91),

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Shallow Lake about 800 feet west
of the left abutment to
the B Dam embankment - Lake
elevation £2531.5. Believed
to be water source for seepage
in the left abutment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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B Dam
Embuankment

View southwest - gully erosion
downstream of embankment in
the left (west) abutment.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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decanted water . __ drainage from
on the road —— T Y ] decant pipe
at the B dam

surfuce

View north - access road from the
B Dam - water discharged onto
the road from the B Pond
29 August to 3rd. September 1991, @
approximately 1.3 to 2.0 I/sec

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
50-149 August 1991
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View south at drainage channel
(Spillway #7) across Old Pond embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View north of the Old Pond
embankment @ downstream side drainage
channel (spillway #7) into

Crater Lake watershed

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View east - upstream of drainage
channel (Spillway #6) from the Old Pond into the A Valley
impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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Yiew N.W. - downstream side
of drainage channel (Spillway #6)
from the Old Pond into the
A Valley impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View west through saddle
spiliway from the A Valley
to the B Valley

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Aerial view N.W from the
Yukon River
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Whitehorse Copper Mine Site

Alaska
Highway

Aerial view south from the southern
outskirts of Whitehorse

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon-
Photographs by J.W. Gadsby

90-149 August 1991
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Aerial view north from the south
end of Minesite area
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Aerial view south over the S.W. area of the Minesite
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Aecrial view east over the Little Chief Open Pit and Rockpile

~~————Area of Subsidence
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Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View south showing ground
subsidence to the east of
Little Chief Open Pit

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View north of south end of
Little Chief Pit - Ground subsidence
on the east side - within fenced off area

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Tension cracks @ ground surface
100 to 200 feet from south and
west walls of Little Chief Pit
(cracks within fenced off area).

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
950-149 August 1991
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“Sink hole” about 100 feet
south of south wall of
Little Chief Pit - (hole within
fenced off area).

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
50-149 August 1991
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Security fence on the west
side of the road to the Little Chief Rockpile (adjacent
to portal yard)

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View East in Portal Yard

Entrance to Portal - covered
with rockfill

Hudson Bay Mining & Smelting Co.

Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby ,
90-149 August 1991
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Fine Ore Bin , Head Frume —eeee.

General view of the southern
area of the project -
Millsite area in the foreground

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View south showing foundation
slab to the former warehouse and
storage yard

Hudson Bay Mining & Smelting Co.

Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby’
90-149 August 1991
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View N.W. over the
Milisite area
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View south regraded (1989)
slope of Little Chief Rockpile

{ludson Bay Mining & Smelting Co.

Whitehorse Copper Mine Yukon .
Photographs by J.W. Gadsby
90-149 August 1991
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View south on north slope
of Little Chief Rockpile - steepest portion
of slope approx 1.2 horizontal to 1 vertical

Hudson Bay Mining & Smelung Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View north - development
of natural vegetation following
regrading activities on the Rockpile
in 1989

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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A Valley Impoundment
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Drainage Channel (Spiltway #6)
into A Valley

Aerial view north along east side
of the Old Pond impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Areas from which tailings are subjected
to wind erosion ]
i

}
AValley Impoundment —

Aerial view south over the “Old Pond”
tailings impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View north on the “downstream”
side of the Old Pond perimeter
embankment - “S.E. side”’

Hudson Bay Mining & Smelting Co.

Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Crest Elevation £2378 feet ——

Sand

Wind blown ‘i\ }

View N.W. on the downstream slope
of “Old Pond” embankment at the
head of the A Valley - average
slope 1.8 h to 1 vertical
Embankment approximately 60 feet high.

[udson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View east drainage channel
into Crater Lake drainage - remnants
of the decant tower

Hudson Bay Mining & Smeltng Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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» Crest 12578 feet

AValley Tails @ elevation £2520 feet

VYiew S.W. on the downstream face
of Old Pond embankment at the
head of the A Valley

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View north onto pond on the
“Old Pond” impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by 1.W. Gadsby

90-149 August 1991
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View south onto A & B Valley impoundments
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Aerial view southeast onto the A & B Valleys
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Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
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Aerial view south over the
A Valley
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Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View southeast on the downstream face
of the A embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Drainage

from

Copper

Luke

View south - Copper Lake
A embankment in the background

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View east from left abutment
of A embankment
crest @ elev £2515.5 feet tailings
@ elevation +2498 feet.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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2-15 O/D corrugated galvanized steel
pipe decant lines @ downstream
toe right abutment of the embankment

Hudson Bay Mining & Smeliing Co.
Whitchorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Aerial view of the B Valley
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Seepage from luke
above left abutment

— Access Ramp

View west on downstream slope of
’B’ Dam embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

50-149 August 1991
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View west - onto the ’B’ Pond.
Crest elevation of B Embankment £2515.5 feet,
Pond Elev. (July 91) £2490 feet.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View North - drainage ditch
on left abutment above B Dam.

drainage 1o B Pond *

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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View West - downstream of left abutment
to the B embankment. Seepage
from the left abutment @ about
elevation 2512 feet (B Pond elev. 2491.6 feet
August 91),

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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Shallow Lake about 800 feet west
of the left abutment to
the B Dam embankment - Lake
elevation £2531.5. Believed
to be water source for seepage
in the left abutment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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B Dam
Embuankment

View southwest - gully erosion
downstream of embankment in
the left (west) abutment.

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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decanted water . __ drainage from
on the road —— T Y ] decant pipe
at the B dam

surfuce

View north - access road from the
B Dam - water discharged onto
the road from the B Pond
29 August to 3rd. September 1991, @
approximately 1.3 to 2.0 I/sec

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
50-149 August 1991
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View south at drainage channel
(Spillway #7) across Old Pond embankment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine  Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View north of the Old Pond
embankment @ downstream side drainage
channel (spillway #7) into

Crater Lake watershed

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View east - upstream of drainage
channel (Spillway #6) from the Old Pond into the A Valley
impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby

90-149 August 1991
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Yiew N.W. - downstream side
of drainage channel (Spillway #6)
from the Old Pond into the
A Valley impoundment

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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View west through saddle
spiliway from the A Valley
to the B Valley

Hudson Bay Mining & Smelting Co.
Whitehorse Copper Mine Yukon
Photographs by J.W. Gadsby
90-149 August 1991
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glaciation. mmmmmmmmw:mmmm.

(Clawicexpomnhlocaﬁmaf”A“md"B"Dams)

'mmmmsMammmm Mantlos
‘ nndcﬂyxngmam&lnndummthmlmeaethick. Amasatnorthendofmap

sheet show distinct flatéd linsations, (see symbols).

Glacial till, as above, dosdyminﬂmhedmck,andmbemno.landl.f)m _

Gmﬂymmdhov&]whdmck.

Conuwum,(maﬂmedmckﬂmhasnotbeenmmmdbymnd,wwmwe),
pmbablcmxmreusandywnhangularmckﬁagxmms ' .

Stecpmckﬂopes gcnmﬂyalangwatcrconm&alﬂmughwuﬂxofﬂwmapshm

ﬂmefonnm!:pcanyonsmpnmgmnghlyEW

Subduedmckexpomoﬁmcovmdmmm@m«gm ial tll or
collgvium. In the area near Crater lake, andalongMileseanyan,ﬂwmd:type
is;xobablyamoembasaldcmva. Thmsﬁxrdmrdxseumdmthem

smmmmmmmmmwmm '
Chamcmmdbydwmofdepoauon,asthcyaxenmfedbyanyglmm‘;

rapidly ﬂowmstreams.
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13000
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e Surtace Flow
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GENERAL NOTE

Section has been compiled trom limited dom ond gansral
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NOTES :
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Contours in northern and eastern areds are approxima?é only. -

2) Planimetric detail has been compiled from uncontrolled ai-kphora _
eniargements. Various featyres have been omitted far clarity.
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. ' 3) Drawing depicts conditions as of June 1987.
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- “Plan of Tailings Area" - Whitehorse Copper Mines (1973)
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Pacific Survey Corporation.

NOTES:

I) Topographic information has been compiled from various sources.
Contours. in northern ,a_pd eastern areas are approximate only.

2) Planimetric detail has been compiled from uncontrolled airphoto
enlargements. Various features have been omitted for clarity.

3) Drawing depicts conditions as of June I1987. Various abandonment

work has aiready peen completed.
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NOTES:
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1) Drawing has been compiled from various data. Topographic and
planimetric detail is approximate only.

2) Spot elevations have been defined from surface surveys as
noted in legend. Minor deposition and/or settlement has occurred

in various areas since surveys were completed.

3) Sections.A-A to E- E shown on Figure 1I1.
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HUDSON BAY MINING & SMELTING COMPANY LTD. e
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LABORATORY AND FIELD DATA

Tailings and Rock Characteristics

HBM&S Leach Tests 1083, . . it it e ittt ae it aen e C1l
Chemex Labs ABA Tests 1991 . . . .. . . ittt ittt it s en e Cc2
Coastech Research Inc. ABA Test 191 .. ......00404.. e e e e C3
Water Sample Analyses

Cantest (Thompson Geocotechnical) 1989, ......... . ve... Cc4
Analytical Service Laboratories July 1991............... C5
Analytical Service Laboratories August 1991..... e e e Co
Analytical Service Laboratories September 1981.,.......... c7
Analytical Service Laboratories October 1991, ., .......... C8
Tailings Subject to Wind Erosion

SRK - Gradation Tests September 1991 .. ........ ¢ veuiun.. C9
Bacon & Donaldson - Sub-sieve size September 1991,...... C1l0
Chemex Labs Ltd. - Mineralogy of 10 micron size

September L1901 . @ . . i it i e e e e e e e C1l1
Bacon & Donaldson S.E.M. point count of Free Silica

October 1991 . . .. ... i it i e et vt e e e e e e e C12
A.E. Hall - Letter October 1981, ...... ¢ , . Cl13
Bore Hole Logs

Thompson Geotechnical Ltd. . ...... .. ittt enenennn Cl4
Lower B Valley: 80-1
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B. Embankment Dam: 82-11; 82-12; 82-13; 82-14; 82-15;82-16;
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A Valley: B3-1; 83-2,
Piezometer Readings
Thompson Geotechnical Ltd. . ... ... ittt ittt e e e e Ccl5
Stand pipe piezometers.
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0ld Pond YUKON ENERGY, MINES
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A Dam: 80-3a; 80-3B; 80~3C; 81-2; 81-3; 81-4;
81-5a; 81-5B; Bl1-6; 81-7; 81-8A; 81-8B;
81-8C.

Streamflow Obsarvations

Thompson Geotechnical Ltd. ... ... ittt tnnen e c17
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Seismic Hazard Calculation
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INTHRAOFFICE CORALEPONDENCE
HUDSON BAY MINING AND SMELTING CO., LIMITED
Date MARGH..16...198%

To . P. PERCIVAL/W.H. COPPER At

From W.W. FRASER A

WHITEMORSE COPPER TAILINGS
Subject .

ATTACHED ARE SEVERAL REPORTS AND MEMOS COVERING WORK CONDUCTED ON SAMPLES
OF WHC TAILINGS RESPECTING POSSIBLE POST-ABANDONMENT ENVIRCNMENTAL IMPACT.

© THE PRINCIPLE AND SIGNIFICANT CONCLUSIONS ARE AS FOLLOWS:

(1) SULFUR IN THE TAILINGS APPEARS LOCKED WITH THE COPPER, NOT
WITH THE IRON, AND THEREFORE SHOULD BE RELATIVELY STABLE.

(2) IF THE SULFUR [S CONVERTED TO ACID, THE TAILINGS HAVE SUF-
© FICIENT ALKALINITY TO PROVIDE IN-SITU NEUTRALIZATION. THE
MAXIMUM ACID THAT COULD BE GENERATED IS LESS THAN 12 POUNDS
PER TON OF TAILINGS, WHILE THE NEUTRALIZING ABILITY IS 176
POUNDS PER TON.

(3) THE COPPER, THOUGH SOLUABLE UNDER CERTAIN CONDITIONS, SHOULD
NOT DISSOLVE UNDER THOSE CONDITIONS WHICH CAN BE PREDICTED
TO OCCUR IN THE TAILINGS POND.

WE ARE PREPARED TO DO ANY ADDITIONAL WORK YOU FEEL IS NEEDED, OR TO
PROVIDE EXPERT TESTIMONY ON OUR STUDIES.

W.W. FRASER
V|

CC: J.W. SENKA
FILE
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INTER-OFFICE CORRESPONDENCE
HUDSON BAY MINING AND SMELTING CO., LIMITED

Date MARCH 16, 1983
To W.W. FRASER .\
From JJW. SENKA ‘ At
WHITEHORSE COPPER TAILINGS - LEACH TESTS
Subjeot

(THE FOLLOWING WORK WAS DONE IN CONSULTATION WITH OUR DR. BATRIC PESIC.)

INTRODUCTION

ADVERSE EFFECTS FROM TAILINGS PONDS ON THE ENVIRONMENT CAN OCCUR DUE
TO THE GENERATION OF H7504 AND Fe(S04)3. THE ACIDIC NATURE OF THESE
CHEMICALS, AS WELL AS BEING OF DIRECT CONCERN, CAN POTENTIALLY LEACH
STABLE COMPOUNDS FROM THE TAILINGS AND ADD METAL VALUES TO ANY RUN-
OFF WATER.

SULFUR COMPOUNDS IN THE TAILINGS ARE THE SOURCE OF SULFATE COMPOUNDS.
ALTHOUGH THERE ARE MANY INTERMEDIATE STAGES, THE REACTION INITIATED BY
WEATHERING CAN BE SUMMARIZED AS FOLLOWS:

(RAIND  CAIRD
FeSo + H20 + 70 > FeS0gq + H2504

FeSO4 CAN BE FURTHER OXIDIZED BY AIR:
2FeSDy + HoSO4 + %0p ~ Fep(SO4)3 + Hp0

FE2(SD )3 IS SOLUBLE BELOW PH = 3.5 AND IS A POWERFUL OXIDANT. IT WILL
DISSOLVE MINERALS AS FOLLOWS:

MeS + Fet3 o Met? + Fe*t? + 5° 4+ ge”
(WHERE MeS = CupS, CuS, CuFeSp, CupFeSy)

H50y CAN ALSO PARTICIPATE IN DISSOLUTION OF METAL-BEARING MINERALS IN
THE PRESENCE OF OXYGEN:

MeS + HoSOg + 0o =+ Met2 + Ho0 + 2e
(AIR) :

THUS, WHEN SULFIDE MINERALS (IE. PYRITES) ARE EXPOSED TO ATMOSPHERIC
CONDITIONS, THE DISSOLUTION OF METALS INEVITABLY OCCURS.

THIS WAS PROVEN IN THE LABORATORY TRIALS SHOWN BELOW. THE IMPORTANT
FACT, HOWEVER IS THAT IT ONLY OCCURRED WHEN H2S04 AND Fep(S04)3 WERE

ARTIFICIALLY INTRODUCED TO THE TAILINGS AT PH = 1.1. IN A MODERATELY
ACID SOLUTION (PH = 4.0), THE BASIC NATURE OF THE TAILINGS WAS SHOWN
TO BE MORE THAN CAPABLE OF NEUTRALIZING THE ACID. FURTHER MORE, THE




EFFECTS DESCRIBED ABOVE WOULD BE MIMIMAL DUE TO THE EXTREMELY LOW
SULFUR CONTENT OF THE TATLINGS.

THIS STUDY WAS CONDUCTED TO DETERMINE WHAT PERCENTAGE OF CU AND MG
WOULD DISSOLVE FROM THE TAILINGS AT PH = 1, 4 ANDI8'AS WELL AS

}

Fep(504)3 SOLUTION AT PH = 1. i

" CONCLUSTONS

cu

- 100% OF THE CU LEACHED OUT AFTER 72 HOURS OF MECHANICAL STIRRING
IN Fep(S04)3 SOLUTION AT PH = 1.1.

~ 24% OF THE CU LEACHED WITH AN HpS04 SOLUTION AT PH = 1.1.

- THE DIFFERENCE IN THE ABOVE TWO VALUES CAN BE ATTRIBUTED TO THE
OXIDIZING CHARACTER OF THE FERRIC TONS.

- LESS THAN 1% OF THE CU DISSOLVED AT PH = 4.0 AND PH = 8.0.

- THE ACID-CONSUMING CAPACITY OF THE TAILINGS WAS DEMONSTRATED IN
TRIAL #2 WHERE THE PH OF THE SOLUTICN IMMEDIATELY ROSE FROM 4.0

TO 9.4.

~ SINCE ALL THE CU DISSOLVED IN THE Fep(S04)3 SOLUTION, IT CAN BE
STATED THAT MOST OF THE CU IS IN THE FORM OF BORNITE, CAVELLITE
AND CALCOCITE RATHER THAN THE MORE STABLE CHALCOPYRITE.

- CU CONCENTRATION IN THE PH 4.0 + 8.0 LEACHATE RANGED FROM 0.03
TO 0.12 MG/L, WHILE VALUES OF 0.31 AND 0.14 WERE ATTRIBUTED TO
ANALYTICAL ERROR. THESE DEPEND ON RATIO OF SOLIDS TO LIQUID
CHOSEN FOR TESTS AND CANNOT BE DIRECTLY USED FOR PREDICTING
FIELD LEVELS.

- LESS THAN 9% OF THE MG WAS LEACHED IN ALL CASES. ALTHOUGH CON-
CENTRATION OF THIS METAL WENT AS MIGH AS 870 MG/L (IN Fe2(504)3),
THIS METAL IS OF NO MAJOR ENVIRONMENTAL CONCERN.



EXPERIMENTAL

10% SLURRY WAS EMPLOYED, USING 800 ML OF SAMPLE IN EACH OF 4 TRIALS.

PH OF LEACH WATER WAS:

TRIAL 1 PH = 1.1 (WITH HpS04)
TRIAL 2 PH = 4.0 (WITH HoS04)
TRIAL 3 PH = 8,3 (WITH NACH)
TRIAL & PH = 1.1 (WITH 0.1 M Fep(S04)3)

TRIALS 1-3 WERE MIXED BY AERATION, TE. TO CAUSE OXIDATION BY OXYGEN,

TRIAL+§ WAS MIXED MECHANICALLY WITH A MAGNETIC STIRRER (OXIDATION
BY Fe™2)

MIXING TOOK PLACE OVER A PERIOD OF 72 HOURS AT ROOM TEMPERATURE.

PH'S WERE RECORDED INTERMITTENTLY, AND 10 ML SAMPLE DRAWN OFF FOR
CU AND MG ANALYSES BY THE ATOMIC ABSORPTION METHOD. (NOTE: SOME
HIGH METAL VALUES WERE OBTAINED WHERE SAMPLES WERE CLOUDY DUE TO
INADEQUATE SETTLING AND FILTRATION. THIS WAS ESPECIALLY THE CASE
IN TRIAL #1. DURING ANALYSES, METAL VALUES WERE FOUND TO INCREASE
AFTER SHAKING THE SAMPLE VIAL)
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RESULTS

MIX VOLUME (=) (=)
SAMPLE  TIME PH SLURRY VIAL % cu % LEACHZD MG % LEACHED

(FHR) L) MG/L MG/L
TRIAL #1 - PH = 1.1

0 1.40

2.0 1.50 800 1 38.0 13.6 96.0 1.03

9.0 1.60 794 5 53.0 18.8 180.0 1.9

23.%  1.60 785 9 62.0 22.0 320.0 3.4

33.25 1.95 775 13 65.0 22.4 360.0 3.8

47.75 2.10 765 17 69.0 23.6 430.0 b, 4

57.25 2.30 755 21 70.0 23.6 440.0 4,5

71.5  2.70 745 25 70.0 23,3 480.0 4,8
TRIAL 42 — PH = 4.00

0 9.40 o
1 2.25 7.20 795 2 0.14" """ 0,05 7.3 0.08
2 9.0 8.25 790 6 0.07 0.02 q.3 0.10
3 23.5  8.30 780 10 0.04 ©0.015 12.3 0.13
4 33.25 8.32 770 14 0.04 0.01% . 11.7 0.12
5 47.75 8.30 760 18 0.04% 0.014 14,5 0.15
6 57.25 8.25 740 22 0.04 0.013 15.5 0.15
7 71.5  8.60 730 26 0.03 0.010 13.7 0.14
TRIAL #3 - PH = 8.30

0 9.60
1 2.5 8.20 800 3 0.07  .0.03 6.6 0.07
2 9.0 B8.40 795 7 0.317% 0.11 10.3 0.11
3 23.5  8.30 785 11 0.08 0.03 10.7 0.11
4 33.25 8.32 775 15 0.06 0.02 11.7 0.12
5 47.75 8.25 765 19 0.03 0.01 13.0 0.13
& 57.25 §.45 755 23 0.12 0.04 14.0 0. 14
7 71.5 N/A 745 27 0.06 0.02 14.3 0.14
TRIAL #4 - FEp(SO4)3s AT PH = 1.1

1.40
1 2.75 1.30 800 L 176 62.9 210 3,33
2 9,0 1.35% 795 8 203 72.0 440 4.70
3 23.5  1.40 785 12 227 79.6 580 6.12
4 33.25 1.45 775 16 248 85.8 650 6.81
5 47.75 1.50 765 20 275 95.6 740 7.61
6 57.25 1.80 755 24 - 284 95.7 800 8.12
7 71.5  1.90 745 28 303 100.0 870 8.71



CALCULATIONS WERE BASED ON THE FOLLOWING DATA:

ORIGINAL VOLUME OF SAMPLE - 800 ML
AMOUNT OF TAILINGS - 80 G

CU ASSAY - 0.28%

CU CONTENT IN EACH SAMPLE - 0.224 G
M5 ASSAY -~ 9.3%

MG CONTENT IN EACH SAMPLE -~ 7.44 G

« FACTOR REPRESENTING % OF ORIGINAL METAL LEACHED IS CALCULATED AS

1 X 100

CONCENTRATION OF DISSOLVED METAL

FOLLOWS :
ME) X vV X
1000 1000 ORIGINAL ME CONTENT
WHERE ME) =

Vv = VOLUME OF LFACH WATER

J.W-
:JM

cce

SENKA

R.V. TYPLISKI
S.P. WEST

B. PESIC

J.W, SENKA

- !
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% CU LEACHED VS TIME
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% MG LEACHED VS TIME
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WHITEHORSE COPPER TAILIMNGS

REF. (D.¥W. DUNCAN) GROUP LEADER
MINERAL BIOLOGY |
AND
C.C. WALDEN, HEAD
DIVISION OF APPLIED BIOLOGY
B.C. RESEARCH

" ACID PRODUCING POTENTIAL

SINCE SULFUR CONTENT IS 0.2%, THE TOTAL WEIGHT OF ACID THAT COULD BE
GENERATED (EXPRESSED AS HQSOQ) IS:

0.002 X 2000 X 93/32 = 11.64 LB HpSOu/TON OF TAILINGS

ACID CONSUMPTION VALUE

DETERMINED BY TITRATION OF 10 G SOLID, SLURRIED WITH 100 ML DISTILLED
WATER, AND TITRATED TO A PH = 3.5 WITH 1.0 NH»SOy:

IN THIS CASE, THE AMOUNT OF ACID ABSORBED WAS 18 ML (A DUPLICATE
TITRATION WITH 0.1 N Hp50y WAS 180 ML).

.". ACID CONSUMPTION VALUE IS:

18 X 98/2 X 1/1000 X 200/10 = 176.% LB HySO,/TON OF TAILINGS

e
Qo

c
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INTER-QFFICE CORRESPOWDIENCE

HUDSON BAY MINING AMD SMELTING CO,, LRAITED
Date MARCH 16, 1983
To W.W. FRASER At
J.W. SENKA
From At
MINERALOGICAL ANALYSES OF WHC TAILINGS
Subject

THE FOLLOWING IS A MINERALOGICAL BREAKDOWN OF THE MAJOR CONSTITUENTS

OF WHITEHORSE COPPER TAILINGS. THIS ANALYSIS WAS CONDUCTED JOINTLY
BY D. MACNAMARA (MILL METALLURGIST) AND KELLY GILMORE (EXPLORATION

GEOLOGIST) WITH REFERENCE TO DANA'S MANUAL ON MINERALOGY.

THE MINERALS ARE LISTED IN ORDER OF AMOUNTS, THE TOTAL COMPROMISING

APPROXIMATELY 95-99% OF THE PARTICLES. (A FEW PARTICLES COULD NOT
BE CLEARLY IDENTIFIED, AND COULD, IN FACT HAVE BEEN FORMS OF

GLOSSULARITE.)

I G

J.W. SENKA

M
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STEREQSCOPIC EXAMINATION OF WHITEHORSE COPPER TATLINGS

Minerals Observed (approx. in order of amounts)

1.)
2.)

5.)
6.)
7.)
8.)
9.)

Quartz - SiO2 (clear, glasslike fracture)

Garnet - probably Grossularite Ca A12(5i04)3 (yellowish color,
irregular fracture, trané]ucent.

Magnetite - Fe;0, (dark, metallic black color, magnetic)

Dropsi.e CaMgSizoﬁ clear, colorless, marked striations
Tremolite CazMg5318022(0H)2 bladed or columnar

Wallastenite CaSiO3

Talc - Mg3Si4010(0H2) - micaceous, silvery white, translucent
Calcite - CaCO5 - white, effervesces in HC1 acid

Serpentine - MgBSiZDS(OH)4 - striations, columnar, greenish color
Chlorite - (MgFe)5 (Al Fe )2 Sisolo(OH)8 - green color, micaceous

Cu minerals (very minor) - barnite CucFeS, - purple, blue to black

total assay only .28% Cu cavellite “CuS - blue '

.19% S - calcocite CupsS ~ Tead gray
chalcopyrite CufeSo - brass yellow



Chemex Labs Ltd.

Analytical Chemists * Geochemists * Begistered Assayers

To: STEFFEN ROBERTSON AND KIRSTEN (B.C.} INC.

SUITE 800 - 580 HORNBY ST.
VANCOUVER, BC

212 Brooksbank Ave., North Vancouver VsC 386 A9117831
British Columbia, Canada  V7J 2C1
1 604-884-0221
PHONE: 604-9 2 Comments: ATTN: JOHN CHAPMAN
CERTIFICATE A9117931 ANALYTICAL PROCEDURES
STEFFEN ROBERTSON AND KIRSTEN {B.C.) iNC. CHEMEX TNUMBER DETECTION UPPER
Project: 50143 (JWG) CODE  |SAMPLES DESCRIPTION $ETHCD LIMIT LIMIT
PO #:
. 1119 4 Paste pH POTZENTIOMETER N/A N/A
Sl it ted b o A L e e BC 166 4 |S04 %: Acid or H20 leach GRAVIMETRIC g.01 100.00
1s report was printed on - 1666 4 |5 %: HNO3-bromide digestion SRAVIMETRIC 0.01 100 .00
3280 4 £ %: Leco induction furnace LECC~IR DETECTOR ¢.001 180.0
1117 4 Maximum potential acidity CAILCULATION /L N/A
1118 4 ¥eutralization potential TITRATION N/a H/A
1970 4 |¥et neuvtralizaticn potential CALCULATION H/h H/A
1971 ] Neutzaliz. pok. acidity ratis CALCULATION H/A H/A

SAMPLE PREPARATION
CHEMEX |NUMEBER
CODE  |SAMPLES DESCRIPTICN
208 q assay ring to approx 150 mesh
234 2 Crush and split {0-10 pounds)

Z D



Chemex Labs Lid.

To: STEFFEN ROBERTSON AND KIRSTEN {B.C.} ING. **
SUITE 800 - 580 HORNEBY ST.

Page Number :1
Total Pages  :1
Certificate Date: 24-JUL-91

Analytical Chemists * Geochernists * Registered Assayers VANCOUVER, BC |mvoice No. (12117831
§12 ?-Ir%aiisbag‘k Acveu !‘;orth };??EQGUVQ!' VeC 3B6 P.O. Number
rifish Columbia, Canada L Project: 90148 (JWG
PHONE: 604-984-0221 Comments: ATTN: JOHN CHAPMAN
CERTIFICATE OF ANALYSIS A9117931
SAMPLE PREP PASTE 804 Sulfide | 8 % MAX POT | Neutral | Net Néu RATIO
DESCRIPTION CODE pH & * 5% *%k% {Leco] ACID *=* | Poten** | Poten** | NP/MPA

90148/1 208 294 2.1 0.12 0.35 0.583 18 52 34 2.8 |/ RopL pila
90149/2 208 2394 3.0 0.02 0.02 0.045 1 25 24 25.00 L‘Ec.. Ro M&,ﬂ,
90149/3 208 —— 9.3 0.19 | < 0.01 0.181 6 208 203 34.80 |Sld Pong s -
80149/4 208 —— 9.1 0.13 | < 0.01 0.132 4 283 279 70.80 o lg,

.. Valie*‘g}

NOTE: * HYDROCHLORIC ACID SOLUBLE SULFATE
NCTE: ™ UNITS = KILOGRAMS CaCO3 EQUIVALENT PER METRIC TONNE {Kg/MT)
NOTE: *** NITRIC ACID SOLUBLE SULFIDE

0

r
CERTIFICATION: é{ / ﬁy/@am



Chemex Labs Ltd.

Analytical Chamists * Geochemists * Registered Assayers

To: STEFFEN ROBERTSON AND KIASTEN (B.C.J INC.

SUITE 800 - 580 HORNBY ST.
VANCOUVER, BC

212 Brooksbank Ave., North Vancouver V&G 3B6 A9117932
British Columbia, Canada V7J 20t
PHONE: 604-584-0221 Comments: ATTN: JOHN CHAPMAN
CERTIFICATE A91179832 ANALYTICAL PROCEDURES
STEFFEN ROBEATSON AND KIRSTEN (B.C.} INC. cg%ﬁx gu}\lqu?sgsé DETECTION UPPER
Project 50149 (JWG) E AMPL DESCRIPTION METHCD LIMIT LIMIT
PO.#:
§22 4 : 32 element, soil & reock ICP-AES G.2 200
Samples submitted to our lap i Vascouver, BC. 921 1 |3 B e itnane moil & roek ICP-RES 0.01 15.00
This report was printed on : 823 4 |As ppm: 32 element, soil & rock  ICP-AES 5 10000
924 4 |Ba ppm: 32 element, soil & rock ICP~-AES 10 10000
925 4 |Be ppm: 32 element, soil & rock ICP-RES 6.5 100.0
92€ 4 Bi ppm: 32 element, soil & ToCk ICP-RES 4 10000
927 4 (Ca %: 32 slement, soil & rock ICP-RES g.01 15.00
928 4 1Cd ppm: 32 element, soil & rock ICE~-AES 9.5 100.0
929 4 jCo : 32 element, soll & rock ICP-AES 1 10000
SAMPLE PREPARATION 93p 4 iCr gﬁ 32 slement, soil & rock ICP~-RES 1 10000
; 8§31 4 Cu ppm: 32 element, soil & rock ICP-AES 1 16000
932 4 Fe %: 32 element, soll & rock ICE-AES ¢.01 15.400
CHEMEX |NUMBER 933 4 |Ga ppm: 32 element, soil & rock ICP~AES 10 10000
COCE  |SAMPLES DESCRIPTION 951 4 |Hg ppm: 32 element, soil & reck ICP-~ZES 1 10000
534 4 K %: 32 element, soil & rock ICE-AES 0.01 10,00
- 935 4 |La ppm: 32 elemant, soil & rock ICP-AES 10 10060
206 A Sample split from other certif 936 4 |Mg %: 32 element, soil & rock ICE-AES 0.01 15.00
233 4 Assay AQ ICP digestion charge 937 4 |¥Mn ppm: 32 element, soll & rock ICP-AES 3 10000
938 4 (Mo ppm: 32 elemant, soll & rock ICP-RES 1 10000
939 4 Na %: 32 element, soll & rock ICP-RES 0.01 5.00
540 4 Hi ppm: 32 element, secll £ rock ICP-RES 1 10000
941 4 P ppm: 32 elemant, Boil & rock ICP-AES 10 10000
842 4 |Pb ppm: 32 element, aoll £ rock ICP-RES 2 16000
943 4 |Sb ppm: 32 element, soil & rock ICP-AES 3 10000
958 4 |Sc ppm: 32 elements, soll & rock  ICEP-AES 1 10000
244 4 St ppm: 32 element, soll & rock ICP~-AES 1 10000
945 4 74 %: 32 alement, soil & rock ICP~AES 0.01 5.00
946 4 {71 ppm: 32 element, soll £ zock ICP-AES 1o 10000
947 4 |0 ppm: 32 element, soll & rock ICP-AES 16 10000
948 4 ¥ ppm: 32 element, soll & rock ICP-AES 1 10000
949 4 |W ppm: 32 slement, soil & reck ICP-AES 10 10000
The 32 element ICP package is sultable for 950 4 Zn ppm: 32 element, soll & rock ICP~RES 2 10000
trace metals in soil and rock samples.
Elements for which the nitric-aqua regia
digestion is posaibly incomplete are: Al,
Ba, Be, Ca, Cr, Ga, K, La, Mg, ¥a, 5z, Ti,
T, W.




Chemex Labs Ltid.

Analytical Chemists * Goochamisis * Registered Assayers

To: STEFFEN ROBERTSON AND KIRSTEN {B.C ) INC. .

SUITE 200 - 580 HORNBY ST.
VANCOUVER, BC
VeC 3Bs

Page Number :1-A

Total Pages  :1
Certificate Date; 23-JUL-91
Invoice No. 119117932

212 Brockakank Ave. North Vancoer PO Rumber
nitish Uslumbia, Lana Project : 90149 (WG
PHONE: 804-884-0221 Cormments:  ATTN: JOHN CHAPMAN
CERTIFICATE OF ANALYSIS A9117932
SEMPLE PREP il ks cd Co Cr Cu Fe Ga Hg Mg Mn Mo

DESCRIPTION CODE ¥ rpa rPo PR PPR PPR ppm ¥ rm  PeR ¥ e PR
9014871 259 2.2 .87 <5 4 0.5 11 48 674 2.28 20 <1 6.15 1.1% 345 T (‘Vé\
ON14572 259 1.8 2.15% 5 < 2 2.0 ] 14 310 1.44 20 i 0.16 1.28 170 <1 L&,
50143/3 2885 < 0.2 1.83 <5 €2 < 0.5 47 42 2080 »>15.00 10 <1 0.22 6.30 780 B [C¥ T
0149/ 4 298 < g.2 2.34 5 < 2 < 8.5 23 51 2260 &.08 10 <1 0.23 7.95 625 28 |A Tou

Z0

CERTIFICATION: 5 ‘/;M f/g
/ tf},



C h m L b L d To: STEFFEN ROBERTSON AND KIRSTEN(B.CYINC. * _?agel é&umbar :3-5
oial Pages
O e ex a s t - SUITE 800 - 580 HORNBY ST. Certificate Date: 23-JUL-91

Analytical Chemists * Geochemists * Registersd Assayers VANCOUVER, BC Invoice No. 118117832
212 Brocksbark Ave. Norh Vereater oo P Number

rltish Columbia, Gana Project: .. 90148 (JWG
PHONE: 604-084-0221 Comments: ATTN: JOHN CHAPMAN

CERTIFICATE OF ANALYSIS A8117932

SIMPLE PREP Ma i P 3] b 8¢ Sr Ti T1 3] v 1) in
DESCRIPTION | CODE $ ppm  ppR  PER PR pRR PR $ Fm  PRET PP@  PPD PR
0148/1 299} 233 4.06 12 580 as ] 3 N $.03 < 10 130 31 < 10 168
814972 259 233 b.08 B 3880 K1 <5 2 65 0.06 < 10 1066 37 < 190 B0
0145/3 299] 233 0.04 20 -3-14] [ 10 é 18% 0.08 < 10 10 3 < 58 120

90149/4 239] 233 0.04 23 590 8 10 5 325 G.10 < 10 60 41 < 10 94

CERTIFICATION; A /; il

2
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iw COASTECH RESEARCH INC.

Via Fax & Mail : 687 5532
No. of pages : 02

Steffen, Robertson & Kirsten

#800 - 580 Hornby Street

Vancouver, B.C,

V6C 3B6 September 30, 1991

Attn: Mr. John Chapman, P. Eng.

o

Dear John,

Please find enclosed the acid base account test result for the JWG
sample (SRK Job # : 90-149). The test was conducted on a representative
sample which was obtained by multiple riffling of the entire screened sample
(approx. 15 kg). Due to an error in sample labelling, please disregard the
set of results I faxed to you on September 6, 1991.

We sincerely regret the error in the initial test and apologise for any
inconvenience this matter might have caused.

Yours very truly,

COASTECH RESEARCH INC.

Enclosure.

P R b Y eemomd Rimubb Vhmmmons o~ Mamade AT A0 Talmmbmemm (RNAY QAN GODTD AV (0 ann y7nT
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September 30, 1921,

Steffen, Robertson & Kirsten
SRE Job # ; 90 - 149 (JWG)
Coastech Project No. M181

ACID-BASE ACCOUNT

l

| SAMPLE { PASTE  $(T)  S(s04)  5(5) ACID * NEUT. * NET *
] | pH ) (%) POTENTIAL  POTENTIAL NP
l I

| I

| composite Sample | 8.97  0.27 0.06  0.21 8.5 68.5 61.9
! l

* acid potential, neutralization potential and net neutralization potential are given
in kg CaC03 equivalent per tonne,

Note : A negative Net Neutralisation Potential (Net NP} indicates that the sample is a
potential source of acid mine drainage.

COASTECH
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A VAN il ition CanTest Lid
! ;'-.it.jf R I N
AT Tt R i Protassional
Analytical
Serv
EPORT ON: Analysis of Water Samples srvices
Suite 200
PEPORTED TO: Thompson Geotechnical Consultants 1523 Wost 3rd Ave
225 - 18th Gostick Place \‘::'J‘O;’J“svﬂ' BC
North Vancouver, B.C.
V7M 3G3 Fax: 604 731 2386

Tel: 604 734 7276

Attn: Brian Thompson
ILE NO: 8096H

DATE: Septermber 7, 1989 (Amended September 12, 1989)

We have tested the samples submitted by you and report as follows:
~AMPLE IDENTIFICATION:

he samples were identified as:

PROJECT NAME: WHC-80001

MATE SAMPLED: August 16 & 17, 1989
ATE SUBMITTED: August 18, 1989

1 YPE OF CONTAINER: Plastic

»r further identification, see "Results of Testing”.
SUMMARY:

or the chemical parameters tested, some of the samples did not meet the limits set by the "British
Columbia Drinking Water Quality Standards, 1982°, Province of B.C., Ministry of Health and
"rjuidelines for Canadian Drinking Water Quality, 1978, published by authority of Health and Welfare

‘anada, as indicated in the "Results of Testing".

Parameters are limited for health or aesthetic reasons. The parameters that did not meet the limits
rere pH, color, manganese and total dissolved solids, which are limited primarily for aesthetic
~onsiderations.

he water represented by the samples submitted may be characterized as high in dissolved
rineralization and hard with respect to hardness.

RESULTS OF TESTING

(on the following p?s)
AN TEST LTD."

on M, Enns, B.Sc., M.B.A. Years of

Assistant Manager Analytical
Excellence
since 1969
WME/csd

C.WATER
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" 1iompson Geotachnical Consultants
le No: 8096H
e No: 2

- SAMPLE IDENTIFICATION AND RESULTS OF TESTING:

AMPLE # 8096-1 8096-2 8096-3 MAXIMUM
[ wlENT SAMPLE 1.D. COPPER LAKE POND 2403 LOWER CRATER ACCEPTABLE
% AUG. 17 AUG. 16 LAKE - AUG.16  CONC
{YSICAL TESTS
H (pH units) . 8.33 8.26 8.61x 6.5-8.5
“nductivity (us/cm) 675, 383. 600. -
" ue Color (CL) 5. <8, 20.x 15.
Turbidity (NTU) 3.3 0.23 2.0 5.
fardness as CaCO3 381, 215. 323. .
', utal Dissolved Solids (mg/L) . 675.x 366. 568X 500.*
SSOLVED ANIONS {(mg/L)
. kalinity:
Bicarbonate HCO3 388. 254, 349, -
~arbonate co3 Nil Nil Nil -
tydroxide OH Nil Nil Nil -
Chloride Cl .. 185 1.5 13.3 250.
julfates 504 - 873 13.4 53.2 500.
trates/Nitrites N ™ <0.03 <0.05 <.05 10.**
. JJorides F 012 0.10 <0.05 1.5
SSOLVED METALS (mg/L)
lcium o« Ca 106. 65.8 87.2 -
Magnesium"” Mg 27.7 11.9 24.9 .
*adium v Na 23.0 4.20 16.3 -
tassium o K 6.63 1.51 3.23 -
ron &/ Fe <0.030 <0.030 <0,030 0.30
anganese / Mn 1.04x <0.003 <0.003 0.05
walCon v 8i02 14.9 13.3 20.6 -
ITAL METALS (mg/L) : o
agnesium v’ Mg 27.7 12.2 25.4 -
Iron « Fe 011 <0.030 <0.030 0.30
‘apganese v Mn C1.24x <0.003 0.045 0.05
Gopper " Cu 0.008 0.003 0.003 1.0
Arsenic v As <0.001 <0.001 <0.001 0.05
= filtered on a 0.45 micron membrane
** = total nitrate and nitrite nitrogen
* = maximum acceptable concentration as set by "B.C. Drinking Water Quality Standards, 1982" and "Guidelines for
Canadian Drinking Water Quality, 1978"
< = less than; mg/L = milligrams per litre

= exceeded the "guidelines"



* iompson Geotechnical Consultants

{

'

[

ile No: 8096H
1ge No: 3

SAMPLE IDENTIFICATION AND RESULTS OF TESTING:

i

CANTZSH

. \MPLE # 8096-4 8096-5 8056-6 MAXIMUM
(—IENT SAMPLE IL.D. 'B' POND Bii SPRINGS POND 2465 ACCEPTABLE
AUG. 17 AUG. 17 AUG. 16 CONC, ***
I 1YSICAL TESTS
~H (pH units) 8.60x 8.43 , 8.56x% 6.5-8.5
i nductivity (us/cm) 589. 321, 325, -
ue Color (CU) <5, <5, 15. 15.
‘Turbidity (NTL) 0.65 0.21 4.1 5.
lardness as CaCO3 275. 184. 170. -
", Jtal Dissolved Solids {mg/L) 454, 3. az21. 500.*
SSOLVED ANIONS (mg/L)
. kalinity:
Bicarbonate HCO3 188. 220, 237. .
farhonate co3 Nil Nil Nit -
{ydroxide OH Nil Nil il .
wnioride Cl ... 160 0.25 147 250,
julfates 804 583, .. 9.63 {315 500.
trates/Nitrites N <0.05 «<0.05 -1 0.21 10.**
+ .Jorides F 0.36 0.10 S 020 1.5
"'SSOLVED METALS (mg/L) _
sicium Ca 29.0 56.7 ~y 205 -
Magnesium Mg 48.1 9.92 J2Ba -
2adium Na 14.5 2.78 121 -
stassium K 10.6 1.18 3.43 -
‘ron Fe <0030 <0.030 «0.030 0.20
anganese Mn <Q.003 <0.003 <0.003 0.05
. dicon Sio2 8.68 12.6 14.4 -
“ITAL METALS (mg/L)
agnesium Mg 51.1 10.0 27.6 -
Iron Fe 0.037 0.048 0.099 0.30
Yanganese Mn <0.003 <0.003 0.024 0.05
wopper Cu 0.020 0.003 0.003 1.0
Arsenic As «0.001 <0.001 <0.001 0.05
= filtered on a 0.45 micron membrane
*k = total nitrate and nitrite nitrogen
* = maximum acceptable concentration as set by "B.C. Drinking Water Quality Standards, 1982" and "Guidelines for

Canadian Drinking Water Quality, 1978
< = lgss than; mg/L = miligrams per litre
hd = exceeded the "guidelines”
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CHEMTCAT, ANALYSIS REPORT

Date: Jul. 29, 1991
ASL File No. 7203B
Report On: Water Analysis (90149)

Report To: SRK Robinson Inc.
801 - 500 Hornby Street
Vancouver, BC
V6C 3B6

Attention: Mr. John Chapman

Date Received: Jul. 12, 1991

METHODOLOGY
Conventional Parameters

These analyses are carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater" 17th Ed. published by the American Public Health
Association, 1989. Further details are available on request.

Metals

These analyses were carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater" 17th Edition published by the American Public Health
Association, 1989. The procedures involve a variety of instrumental
analyses including atomic emission spectrophotometry (ICP)

and atomic absorption spectrophotometry (AA) to obtain the
required detection limit for each element. Specific details are
available on request.

ASL ANALYTICAIL, SERVICE LABORATORIES LTD.

3;3£21A345C2;¢¢:5n§%i%EMNN F,,;:>CW- ’:Zl.hzz)&,.ﬁﬁ

Frederick Chen B.Sc. James R. Downie
Project Chemist Supervisor, Trace Metals Lab

analytical service laboratories Itd.
1988 Triumph Street, Vancouver, B.C. Canada V5L 1K5 » Fax (604) 253-6700 » Telephone (604) 2534188



RESULTS OF ANALYSIS - Water

cs5

ASL

File No. 7203B
Page 2

Copper Crater Tailings
Yaks Lake Pond
Parameter - Jul05/91 Jul0s5/91 Jul0s/91
Phygical Tests
conductivity umhos/cm 721 673 2050
Total Dissolved Solids 577 540 1660
PH 8.24 8.20 7.70
Total Suspended Sclids 5 1 50
Digpolved Aniong
Alkalinity Caco3 329 279 59.85
Chloride Cl 16.5 11.2 8.8
Flucride F 0.29 0.19 0.98
Sulphate 304 90.5 1156 765

Results are expressged as milligrams per litre except for pH and

Conductivity (umhos/cm).

< = less than detection limit indicated.



S

ASL

RESULTS OF ANALYSIS -~ Water File No. 7203B
Page 3

Copper Crater Tailings

Lake Lake Pond
Parameter Jul0os/91 Jul05/91 Jul05/91
Total Metals
Aluminum T-Al «0.20 «0.20 «<0,20
Antimony T-Sh «<0.20 «<0.20 «<0.20
Arsgsenic T-As 0.0026 0.00086 «<0.20
Barium T-Ba 0.02% 0.112 0.023
Beryllium T-Be <0.005 <0.005 <0.005
Bismuth T-Bi <0.10 «<0.10 <0.10
Boron T~B <0.10 <0.10 <0.10
Cadmium T-Cd <0.0002 <0.0002 <0,010
Calcium T-Ca 101 99.1 108
Chromium T-Cr <0.015 <0.015 <0.015
Cobalt T-Co <0.0158 <0.015 <0.015
Copper T~Cu <0.010 «<0.010 0.055
Iron T-Fe <0.030 <0.030 0.077
Lead T-Pb <0.,001 <0.001 <0.050
Lithium T-Li <0.015 <0.015 = «0.015
Magnegium  T-Mg 26.6 24.8 91.3
Manganesge T-Mn 0.131 <0.005 0.028
Molybdenum T-Mo <0.030 «0.030 0.224
Nickel T-Ni <0.,020 <0.020 «<0.020
Phosphorug T-P <0.30 <0.30 <0.30
Potassium T-K 5.7 3.3 . 23.8
Selenium T-5e <0, 0005 «<0.0005 <0,20
Silicon T-5i 7.84 6.07 1.64
Silver T~Agy «0.015 <0.015 <0,015
Sodium T~Na 22.8 16.3 34.3
Strontium T-Sx 0.754 0.700 5.72
Thall fum T <0.10 «0.10 <0.10
Tin T-8n <0.30 «0.30 «0.30
Titanium T-Ti <0,010 <0.,010 <0.010
Tungsten TwW <0.10 <0.10 <0,10
Vanadium T~V <0.030 <0.030 <0.030
Zine T-2Zn <0.008 0.033 0.236

Regults are expressed as milligrams per litre except for pH and
Conductivity (umhos/cm).
< = less than detection limit indicated,



cS5

ASL

RESULTS OF ANALYSIS - Water File No. 72038
Page 4

Copper Crater Tailings

Lake Lake Pond
Parameter Jul0s5/91 Jul0s5/91 Julos/91
Digpolved Metals
Aluminum D-ALl <0.20 <0.20 «<0.20
Antimony D-Sb «<0.20 <0.20 «<0.20
Arsenic D-As 0.0028 0.0006 «0.20
Barium D~Ba 0.025 0.112 0.022
Beryllium D-~Be <0.005 <0.005 <0.005
Bigmuth D-Bi <0.,10 <0.10 <0.10
Boron D-B <0.10 <0.10 <0.10
Cadmium D~Cd <0.0002 <0.0002 <0.010
Calcium D-Ca 85.5 92.2 108
Chromium D-Cr <0.015 <0.015 <0.015
Cobalt D~Co <0.018% <0.015 <0.015
Copper D-Cu <0.010 <0.010 0.048
Iron D~Fe <0.030 0.040 <0,030
Lead D-Pb <0.001  «<0.001 <0.080
Lithium D-Li. <0.018% <0.015 <0.015
Magnesium  D-Mg 22.6 23.2 91.3
Manganese D-Mn <0.005 0.016 0.02%
Molybdenum D-Mo «0.030 <0.030 0.221
Nickel D-Ni <0.020 «0.020 <0,020
Phosphorus D-P <0.30 <0.30 <0.30
Potassium D-K 4.4 3.4 23.7
Selenium D~Se <0.0005 <0.0005 <0.20
8ilicon D=-8i 7.83 5.74 1.59
Silver D-Ag «0.01% <0,015 <0,015
Sodium D-Na 19.7 16.2 33.8
Strontium D-Sr 0.660 0.682 5.56
Thallium D-Tl <0.10 <0.10 <0,10
Tin D-8Sn «0.30 <0.30 <0.30
Titanium D-Ti <0,010 <0.010 <0.010
Tungsten D-W <0.10 <0.10 <0.10
Vanadiam n-v «<0,030 <0.030 <0,030
Zinc D=2Zn <0.0058 <0.005 0.230
Inorganic Parameters
Dissolved Inorganic Carbon C 149 164 123

Results are expressed as milligrams per litre except for pH and
Conductivity (umhos/cm).
< = less than detection limit indicated,

End of Report



KHITEHORSE COPPER WATER SAMPLING July {1991}

LOCATION buidelines (CCREM)*U Copper  Tailings Crater

Drinking Aguatic i Lake Pond  Lake

Sample Number Water  Freshwater

Magnesiua  T-Mg 24,8 91,3 26,6
Hanganese  T-Mn
Holybdenua T-Ho

Hicke!l T-Hi

0.03 - P 400005 0.028 6.13
0.25%2 0,058 | {0,030 0,224 {0,030

0.11 {0,020 40,020 {0,020

] 1
Date ; Jul05/90 JulbS/4f JulpEsal |
Tine : G9:45 03:43 09145 1
Phyzical Tesis j i :
Conductivity ushosfea 0 - - | 673 2050 211
Total Jisseived Solids ! 500 - : 240 1660 577 ¢
pH 6.2 - 8.9 6.5 - 9.0 8.20 7.70 8.24 }
Total Suspended Solids - - ! t 50 di
Hizsolved Anions : : ;
Alkalinity HETRIK | - - g PAE] 59,3 Ky3
Thlaride £l ! 250 - ! 1.2 £.8 6.9 1§
Fluoride f ! bl - ! 0.19 0.98 0,29 1
Sulphate 8g¢ : 300 - ] 13 763 90.5 1
Total Metale i : 1
Aluminus TRl : - 0.1 ] 0,20 16,20 {0.20 !
Antipcoy  T-Bb I - : £0.29 40,20 10,20 1
frsenic T-As ' 0.0% 0.09 10,0006 6,20 0.0026 1
Paritg T-Ba ' 1.9 - ; 8,112 &, 023 0,025
Beryllium T-ke i - - boo40.008 {0,005 {0,005 1
Bisauth T-Bi | - - { (.19 {0.10 {0.10 1
Baron T-B : 3.0 ! 010 0,10 {0.10 4
Tadmiua T-Cd Vo 0.008  0,0018 1 40,0002 (0.010  <£0.0002 1
Caloiue 7-fa | - - : 93,1 108 161 %
Chromiua  7-Cr ! 0.03 .62 1 40018 {0.015 {0,615 1§
Tobalt T-Ln i - - Vo008 00015 €0.015
Copaer T-Cy | [0 0,004 1 €0.010 0,055  {0.010 1
iron T-fg ; 0.3 6.3 0 €0.030 0,077 0,030
Lead T-Ph | 0.05 0,007 ¢ €0.001 0,050 {0.001 i
Lithiva  T-Li L. - (0.015 40,015 £0.045 3
1 ]
Phusphorus T-P oo - 0,30 10,30 £0.3

Putazzium  T-K ! - - 3.3 5.8 97

Seleniua T-5e ¢.01 0,004

0. 0003 40,20 <0.0005 i

Silizen  T-8 b - W e 7.8
Silver T-fig D005 0.0000 L 0015 C0.615  0.013
Sodiue TN Lo S T TS BN -
Strontiup  T-§r L - 10700 57200 0.754
Thalliue  T-T1 boo- - 010 4010 <010
Tin T-8n D- -0 30 3 0,30
Titanign  T-Ti bo- - 40,010 0,010 (8,010 . o
Tungsten  T-W L S an aae dater AOTe . ALK
Yanading  T-V b S 00 0030 0030 F g
Tine T-In 50 ot oo oms wes N0F censid reet
! ! v ) fUﬁPWfUﬁCHM
¥ Extjazted frum CCREM (1987) Buidelines by & iy, ‘3§11 g
£ Swain (1986) gy
i wrrccHJ/ )WFC/
Iy ‘

/4.1 _n—-’:u.../...-: _-J’ /



o

ASL

CHEMTCAT, ANAT.YSIS REPORT

Date: Sep. 04, 1991 e
ECEIVED
ASL File No. 7751B
- A%
Report On: Water Analysis (90149) SEP I8 1991
Report To: SRK Robinson Inc. -
: 800 - 580 Hornby Street M

Vancouver, BC
V6C 3Bb6

Attention: Mr. John Chapman

Date Received: Aug. 16, 1991

METHODOLOGY

Conventional Parameters

This analysis is carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater® 17th Ed. published by the American Public Health
Association, 1989. Further details are available on request.
Metals

This analysis is carried out in accordance with procedures

described in "Standard Methods for the Examination of Water and
Wastewater" 17th Edition published by the American Public Health

Association, 1989, The procedures involve a variety of instrumental

analyses including atomic emission spectrophotometry (ICP)

and atomic absorption spectrophotometry (3A) to obtain the
required detection limit for each element. Specific details are
available on request.

ASL ANALYTICAL SERVICE LABORATORIES LTD.

‘ﬁ::;Z?EfifiiﬁdCfg%gzéiéi;wM~\w ;::E;;¢M——*~ 121“ 7j>u-4w

Frederick Chen B.Sc. James R. Downie
Project Chemist Supervisor, Trace Metals Lab

analytical service laboratories Itd.
1988 Triumph Street, Vancouver, B.C. Canada V5L 1K5 « Fax (604) 253-6700 * Telephone (604) 253-4188
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RESULTS OF ANALYSIS - Water

Ce
ASL

File No. 7751B

Pa 2
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: # #2 #3 #4 #s
Parametar Augl4/91 Augl4/91 Augld/91 Augi5/91 Augl5/91
Physical Teste
Conductivity umhos/cm 401 383 411 667 sl
fotal Dissolved Solids 320 306 320 830 308
pH 7.71 7.68 7.42 8,04 8.33
Total Suspended Solids <1 <1 <1 3 <1
Dissolved Anions :
Alkalinity Caco3 217 222 235 283 56.8
chloride cl 1.7 0.6 1.2 11.8 10.9
Fluoride ) J 0.08 0.09 0.10 0.15 0.12
Sulphate 504 15.9 9.7 10.7 109 136

Rasults are expressed as milligrams per litre axcept for pH and
Conductivity (umhos/cm),
< = Less than the detection limit indicated.



=

ASL

RESULTS OF ANALYSIS ~ Watex File No. 77518
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#6 7 48 #9 #10
Parameter Augl5/91 Augl5/91 Augls5/91 Augls/91 Augl5/93
Phyaical Tests
Conductivity umhos/cm 791 1370 358 310 327
Total Dissolved Solids 630 1100 287 248 260
pH ' 7.45 7.91 8.16 7.80 7.91
Total Suspended Solids <1 4 3 13 <1
Dissolved Anions
Mkalinity Caco3 290 79.2 157 169 187
Chloride Cl 12,0 3.4 <0.5 1.7 <0.5
Fluoride ¥ 0.17 1.21 0.28 0.15 0.10
Sulphate 504 165 762 47.4 16.7 10.6
Results are expressed as milligrams per litre except for pH and
Conductivity (umhoas/cm).
< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Water
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File No. 7751B

Page 4
il
PN
: #11
Parameter Augls/91
Physical Te
Conductivity umhos/cm 708
Total Digsolved Solids 566
pH ‘ 8.10
Total Suspended Sollds 3
Dissolved Anions
Alkalinity Caco3 317
Chloride cl 18.0
Fluoride ¥ 0.28
Sulphate 504 94.0

Results are expressed as milligrams per litre except for pHE and

Conductivity (umhos/cm).

< = Legs than the detection limit indicated.
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RESULTS OF ANALYSIS - Water File No. 7751B
Page 5
t ) #2 43 #4 5
Parametear Augl4/91 Augle/91 Augl4/91 AuglsS/91 Augls/91

Total Metals

Aluminum T-Al <0.20 «<0.20 <C,20 <0.20 <0.20
Antimony T~5b <0,20 «0.20 <0.20 <0.20 <0,20
Arasenic T-As 0.00085 0.0007 0.0007 0.0009 0.0012
Barium T~Ba 0.065 0.057 0.086 0.116 0.048
Beryllium  T-Be <0, 005 «0.005 <0,0085 <0.005 <0.005
Bismuth TwBi <0,10 <0.10 <0.10 <0.10 <0.10
Boron -8 <0.10 «0,10 <0.10 «0,10 «<0.10
Cadmium T-Cd 0.0003 <0.0002 0.0003 «<0,0002 0.0002
Caleium T-Ca 67.6 67.1 70.8 99.3 36.7
Chromium T-Cr <0.016 <0.01% «<0.015 <0.015 <0.01%
Cobalt T-Co <0.01% «0.015 <0.015 <0.015 «0.01%
Copper T-Cu 0.014 0.047 0.028 <0.010 <0.010
Iron T-Fe 0.034 <0.030 0.105 0.039 <0,030
Lead T-Pb «0.001 «0,001 0.001 «<0.001 «<0.001
Lithium T~Li <0.015 «0.015 <0.015 <0.015 «0.015
- Magnesium  T-Mg 12.5 12.1 11.6 25.9 19.7
Manganese  T-Mn «<0.005 <0.00S 0.061 0.033 0.007
Melybdenum T-Mo <0.030 <0.,030 «0.030 «<0.030 <0,030
Nickel T-Ni <0.020 <0.020 <0.020 <0,020 «0.020
Phosphorus T«P <0.30 «<0.30 <0.30 <0,30 «<0.30
Potassium T-K <2.0 <2.0 2.1 3.4 2.2
Selenium T-Se <0.0005 <0.0005 <0.0005 <0.0005 <0.0008%
Silicon T-5i 5.66 5.90 7.00 6.95 1.85
Silver T-Ag «0.01% «<0.015 <0.015% <0.015 <0.015
Sodium T-Na 4.2 3.9 5.7 16.9 15.8
Strontium  T-Sr 0.276 0.250 0.278 0.705 0.414
Thallium T-T1 <0.10C <0.10 <0.,10 <0.10 <0.10
Tin T-8n <0, 30 <0.30 «<0.30 «<0,30 <0, 30
Titanium T-Ti «0.010 <0,.010 <0,010 <0,010 «<0.010
Tangaten TN <0.10 <0.10 <0.10 «<0,10 <Q,.10
Vanadium T~V <0.030 <0,030 <0.030 <0.030 «0.030
Zinc - T-Zn 0.364 0.020 0.419 «0.005 «0.005

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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Page 6
#6 ¥ 48 #9 #10
Parameter Augl5/91 RAugl5/91 Augl$/91 Augl5/91 Augls/91
Total Meotale
Aluminum T-Al «<0,20 <0.20 <0.20 <0.20 <0,20
Antimony T-5h <0.20 <0.,20 <0.20 <0.20 «<0.20
Arsenic T-AsS 0.0008 Q.0008 0.0011 0.0001 0,0011
Barium T-Ba 0.140 0.024 0.055 0.034 0.055
Beryllium T-Be <0.005 <0, 005 <0.005 <0.00% <0.005
Bismuth T-Bi <0,10 <0.10 <0.10 <0.10 <0.10
Boron T-8 <0.10 <0.10 <0.10 <0.10 <0.10
Cadmium Tl «<0,0002 0.0005 «0.0002 «0.0002 «<0.0002
Calciuam T-Ca 133 128 3s.5 41.1 59.1
Chromium T-Cr <0.018 <0,015 <0.015 <0.015 <0,018
Cobalt T~CO <0.015 <D.018 <0.015 <0.015 <0.015
Copper T-Cu <0.010 0.070 0.019 <0.010 «<0.010
Iron T-Fe <0.030 0.072 0.061 0.114 <0, 030
Lead T-Ph «<0.001 <0.001 <0.001 <0.001 <0.001
Lithium T-L4 <0.015 «<0.,015 «<0.015 «<0.015 «0.018
Magnesium  T-Mg 25,2 121 23.5 14,9 8.87
Manganese  T~Mn 0.007 0.015 <0.008 0.012 <0.008
Molybdenum T~Mo «0.030 0.284 0.043 «0.030 <0, 030
Nickel T-Ni <0,020 <0.020 <0.020 «<0.020 «<0.020
Phosphorus T-P <0.30 <0.30 <0,30 <0.30 <0.30
Potagsium T-K 4.0 3.0 5.0 5.5 «<2.0
Selenium T-5Sa «<0. 00085 0.0007 <0.0005 <0.0005 <0.0005%
Silicon T-51 6.31 1.84 4.32 1.51 5.19
Silver T-Bg <0.015 <0.015 <0.015 <0,01% <0.015
Sodium T-Na 14.9 16.6 7.4 9.6 3.3
Strontium T-5r 0.784 7.16 0.632 0.239 0.228
Thallium T-TL <0.10 <0,10 <0.10 <0.10 <0,10
Tin T-8n <0, 30 <0, 30 <0.30 «<0.30 <0.30
Titanium T-Ti <0.010 «<0.010. <0.010 «<0.010 “0.010
Tungeaten T-W <0,10 <0.,10 <0,10 «<0.10 <0.10
Vanadium T~V <0.030 <0.030 «<0.030 <0.030 <0.030
Z2inc T—Zn <0.005 «<0.,008 «0.005 <0 .005 «<0.005

Regults are expressed as milligrams per litre,

< = Less than the detection limit indicated.



Cé

ASL

RESULTS OF ANALYSIS ~ Water File No. 7751B
Page 7
#12
Parameter Augls/91
Total Matals
Aluminum T-Al <0.20
Antimony T-8b «<0.20
Arsenic T-A8 0.0033
Barium T-Ba 0.055
Beryllium T-Be <0,005
Bismuth T~Bi <0.10
Boron T~B <0.10
Cadmium T-Cd «<0.0002
Calcium T-Ca 101
Chromium Ty <0.015
Cobalt T-Co <0.015
Copper T-Cu <0.010
Iron T-~Fe «0.030
Lead T-Fh <0.00]}
Lithium T-Li <0.015
Magneasium  T-Mg 27.8
Manganese T-Mn 0.472
Molybdenum T-Mo <0.030
Nickel T-Ni. «0.020
Phosphorus T-P <0. 30
Potaspium T-K 5.8
Selenium TS =0.0005
8ilicon T-5i 8.45
Silver T-Ag <0,015
Sodium T-Na 24.8
Strontium T-8r 0.785
Thallium P~T1 <0.10
Tin T-5n <0.30
Titanium T-Ti <0,010
Tungsten T~-W <0.10
Vanadium TV «0,030
Zine T-%Zn <0.005

Results are expressed as milligramg per litre.
« = Less than the detection limit indicated.
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RESULTS OF AHNALYSIS - Water File No. 7751B
Page 8
1 $2 43 #4 45
Parameter Augl4/91 Augl4/91 AugB84/91 AuglS/91  Augls5/91

Dissolved Metals

Aluminum - D-Al <0.20 <0,20 <0.20 <0,20 - «0.20
Antimony D-8h <0, 20 «<0.20 =0.20 <0,20 <0,20
Arsenic D-AS 0.0005 0.0007 0.0006 0.0009 0.0012
Barium D-Ba 0.062 0.05858 0.085 0.116 0.048
Beryllium D-Be «<0.005 «<0.005 =0.005 <0.005 <0.005
Bismuth D-Bi <0.10 <0.10 <0.10 <0.10 <0.10
Roron D-B <0, 10 «0.10 <0.10 <0.10 «0.10
Cadmium D-Cd 0.0003 «0.0002 0.0003 <0.0002 0.0002
Calcium D~Ca 67.2 65.3 70.8 95.8 36.7
Chromium D-Cr «<0.01s <0,015 <0.015 <0.015 <0.015
Cobalt D~-Co «0.01% <0.015 <0.015 <0.015% <0.015
Copper D~Cu 0.014 0.047 0.028 «<0.010 <0.010
Iron D-Fe . <0.030 <0.030 0.059 «0.030 <(,030
Lead D-Pb «<0.001 <0.001 <0.001 <0.001 <0.001
Lithium D-Li «<0.015 <0.015 «<D.015 «0.015 <0.018%
Magneaium  D-Mg 12.2 11.8 11.6 25.4 19.1
Manganese  D-Mn <0.005 «0.005 0.061 0.01% <0.005
Molybdenum D-Mo «0,030 «<0.030 <0.030 <0.030 <0.030
Nickel D-Ni <0.020 «<0.020 <0,020 <0.020 <(,020
Phasphorus D-P <0.30 «0.30 <0.30 <0.30 <0.30
Potassium D-K <2.0 <2.0 2.1 3.4 2.2
Selenium D-Se <0, 0005 <0.0005 <0.0005 «0.0005 <0.0005
Silicon D-Si 5.66 " 5.90 7.00 6.95 1.85
Silver D-Ag «<0.015 <0.01% «<0.015 <0.015 «<0.018
Sodium D-Na 4.2 3.9 5.7 16.9 15.8
Strontium D-Sr 0.276 0.250 0.278 0.697 0.414
Thallium D-T1 <0.10 <0.10 <0.10 «0.10 <0.10
Tin D-5Sn «<0.30 <0.30 «<0.30 <0.30 <0.30
Titanium D-T4 <0.010 <0.010 <0.010 «<0.010 «<0.010
Tungaten D-W <0.10 <0.10 <0,10 <0.10 <0,10
Vanadium D=V <0, 030 «0.030 <0,030 <0.030 <0.030
Zinc D=2Zn 0.364 0.020 D.416 <0 . 005 <0.005

Inorganic Parameters
Dissolved Inorganic Carbon ¢ 44.6 45.6 46.4 58.5 13.0

Results are expressed as milligrame per litre except for pH and
Conductivity (umhos/cm).
«< = Less than the detection limit indicated.
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Page 9
$6 #7 18 19 #10
Parameter Augl5/91 AuglS/91 AuglS5/91 Augls/91 Augls/s1
Digsolved Metala
Aluminum D-Al <0.20 «0,20 <0,20 <0.20 <0.20
Antimony D-8b <0.20 <0.20 «<0.20 <0.20 <0.20
Arsenic D-An 0.0005 0.0005 0.0011 0.0001 0.0011
Barium D-Ba 0.140 0.024 0,051 ‘0.026 0.05%
Beryllium D-Be «D.00% «<0.008% <0.005 «<0.008 <0, 005
Bismuth D-Bi <0.10 «<0.10 <0.10 - <0,10 <0.10
Boron D~B <0.10 <0.10 <0.10 <0.10 <0,10
Cadmium D-Cd <0, 0002 C.0005 <0.0002 <0.0002 <0.0002
Calcium D-Ca 133 127 37.9 40.2 58.6
Chromium D-Cr <0.0158 <0.015 <0.015 <0,015 <0.015
Cobalt D~-CO <0.018 <0.01% <0.015 <0.018% <0.018%
Copper D-Cu <0.010 0.039 «<0.010 0.016 ~0.010
Iron D-Fe «<0.030 <0,030 <0.030 0.045 <0.030
Lead D«Ph <0.001 «<0.001 <0.001 <0.001 <0.001
Lithium D-Li «<0.015 <0.015 «<0.015 <0.015 «0.015
Magnesium  D-Mg 25.2 120 23.3 14.8 8.87
Manganese  D-Mn 0.007 0.014 <0,005 0.011 <0.005
Molybdenum D-Mo <0,030 0.284 0.043 <0.030 0,030
Nickel D-Ni <0.020 <0.020 «<0.020 «0.020 «0.020
Phosphorus D-P <0.30 <0,.30 <0.30 <(.30 «<0.30
Potassium D-K 4.1 31.0 5.0 5.3 2.0
Selenium D~Se <0.0005 0.0006 «<0.0005 <0.0005 <D.0005
Silicon D-8i 6.31 1.65 4.23 1.49 5.19
Silver D-Ag <0.015 <0.,015 <0.01% <0,015 <0,015
Sodium D-Na 14.9 16.6 7.4 9.5 3.3
Strontium D-Sr 0.784 7.15 0.362 0.232 0.228
Thallium D-T1 <0.10 «<0.10 <0.10 «0.10 <0.10
Tin D~8n <0, 30 «<0.30 <0.30 <0.30 <0.30
Titanium D-Ti =0,010 <0.010 <0.010 «<0,010 «<0.010
Tungsten D-W «<0.10 <0.10 <0.10 «<0.10 <0.10
Vanadium D~V <0.030 «0.030 <0.030 <0.030 <0.030
Zinc D-ZIn «<0.008 <0.005 <0.005 <0.005 «<0.005%
Inorganic Parametersg
bissolved Inorganic Carbon C £7.4 15.8 32.1 34.3 37.8

Results are expressed as milligrams per litre.

< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Water File No. 7751B
Page 10
#11
Paranater Augls/ol
Dissolved Metals
Aluminum D-Al <0,20
Antimony D-8b <0.20
Arsenic D-Ag 0.0033
Barium D~Ba 0.088%
Beryllium D-Be <0.005
Bismuth D-Bi <0.10
Boron D-B <0.10
Cadmium D-Cd <0. 0002
Calcium p-Ca 100
Chromium D-Cr «<0.015
Cobalt D-Co <0.01%
Copper D-Cu <0.010
Iron D-Fe «0.030
Lead D~-Ph <0.001
Lithium D-Li <0,015%
Magnesium D-Mg 27.7
Manganese D-Mn 0.357
Molybdenum D-Mo <0.030
Nickel D-Ni <0.020
Phogsphorua D-P <0.30
Potassium DK 5.8
Selenium D«8e <0. 0005
Silicon D81 8.45%
Silver D~Ag <0.015
Sodium D-Na 24,8
Strontium D-Sx 0.783
Thallium D-T1 <0,10
Tin D-Sn <0.30
Titanium D-Ti <0.010
Tungaten D-W «<0.10
Vanadium D~V «0,030
Zinc D-Zn <0.005
Inorganic Parameters
Dissolved Inorganie Carbon ©C 62.7

Resulte are expresged as milligrams per litre.
< = Leas than the detection limit indicated.
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Date: Sep. 04, 1991 gremme———

RECEIVED
ASL File No. 7775B
Report On: Water Analysis SEP 11 1991
Report To: SRK Robinson Inc.
801 - 500 HOI'nbY Street M‘ﬁ” ,.g..noﬂvlﬁ!l‘“
Vancouver, BC
vVeC 3B6

Attention: Mr. John Chapman
Date Received: Aug. 19, 1991
METHODOLOGY

Conventional Parameters

This analysis is carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater" 17th Ed. published by the American Public Health
Association, 1989. Further details are available on request.

Metals

This analysis is carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater" 17th Edition published by the American Public Health
Association, 1989. The procedures involve a variety of instrumental
analyses including atomic emission spectrophotometry (ICP)

and atomic absorption spectrophotometry (AA) to obtain the
required detection limit for each element. Specific details are
available on request.

ASYI, ANALYTICAL SERVICE LABORATORIES LTD.

-““f;fﬁxiﬁééﬂﬂawié%ié&«w%‘ MmM::59ww~ Tzi.ji>c»ﬁ—i~

Frederick Chen B.Sc. James R. Downie
Project Chemist Supervisor, Trace Metals Lab

analytical service laboratories ltd.
1988 Triumph Street, Vancouver, B.C. Canada V5L 1K5 e Fax (604) 263-6700 * Telephone {604) 253-4188 @
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File No.

Page

2

77758

Ay .13
L.C. 014 Pond
Dump {Piez.)
Paramater Augl6/91  Augl5/91
Physical Tests
Conductivity umhos/cm 1010 1910
Total Dissolved Solids 800 -
pH 7.58 7.94
Total Suspended Solida 15 -
Dissolved Anions
Alkalinity CaCo3 302 -
Chloride Q1 7.4 -
Fluoride F 0.15 -
Sulphate S04 327 1450

Resulte are expregsed as milligrams per litre except for pH and

Conductivity (umhos/cm).

< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS ~ Water File No. 7775B
Page 3
L.C.
Dunp

Parameter Augl&/9l

Total Metals

Aluminum T-Al <0.20
Ant imony T-Sb <0.20
Arsenic T~AS 0.0005
Barium T-Ba 0.102
Beryllium T-Be <0.,005
Bismuth T-Bi «<0.10
Boron T-B <0.10
Cadmium T-Ccd 0.0002
Caleium T-Ca 158
Chromium T-Cr <0.018
Cobalt TwCo <0,.015
Copper T-Cu 0.026
Iron T-Fe 0.372
Lead T-Pbh 0.001
Lithium T-Li 0.086
Magnesgsium  T-Mg 48.4
Manganese T=Mn 0.%09
Molybdenum T-Mo <0.030
Nickel T-Ni <0.020
Phogphorus T-P <0.30
Potasgium T-K <2.0
Selenium T-Se <0.00085
Silicon T=8i 5.13
Silver T-Ag <0.015
Sodium T=Na 8.9
Strontium T-8Sr 0.943
Thallium T-T1 <0.10
Tin T-8n <0,30
Titanium T-Ti <0.010
Tungsten T-W «<0.10
Vanadium -V «<0.030
Zinc T-Zn 0.091

Results are expressed as milligrams per litre,
< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Water File No. 7775B
Page 4
L.C.
Dump
Parameter Augléfo1

Disgsolved Metals

Aluminum D-Al «0.20
Antimony D-8b <0.20
Arsenic D-As 0.0003
Barium D-Ba 0.101
Beryllium  D-Be <0.005
Bismuth D-Bi <0.10
Boron D-B <0.10
Cadmium D-Cd «0.0002
Calcium D-Ca 158
Chromium D-Cr «<0.015%
Cobalt D-Co <0.015
Copper D-Cu 0.021
Iron D~Fe 0.22%9
Lead D-Pb «0.001
Lithium D-Li 0.086
Magnesium D-Mg 48.0
Manganesie  D-Mn 0.714
Molybdenum D-Mo <0.030
Nickel D-Ni <0.020
Phosphorus D-P <0.30
Potassium D-K <2.0
Selenium D~Se <0.00085
8ilicon D-8i 5.00
Silver D-Ag «0.015
Sodium D-Na 8.9
Strontiam D-Sr 0.940
Thallium DTl «0.10
Tin D-8n <0.30
Titanium D-Ti <0.010
Tungsten D-W <0,10
Vanadium D-v <0.030
Zince D~2n <0.005

Inorganic Parameters
Dispolved Inorganic Carbon C 56.5

Results are expressed as milligrams per litre.
« = Less than the detection limit indicated.

End of Report
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Date: Sep. 17, 1991
ASL File No. 8084B
Report On: Water Analysis (90149)
Report To: SRK hobinaon Inc.
800 - 580 Hornby Street
Vancouver, BC
V6C 3Bé6
Attention: Mr. John Chapman
Date Received: Sep. 05, 199]

METHODOLOGY

Conventional Parameters

These analyses are carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater"” 17th Ed. published by the American Public Health
Association, 1989. Further details are available on request.

Metals

These analyses are carried out in accordance with procedures
described in "Standard Metheods for the Examination of Water and
Wastewater" 17th Edition published by the American Public Health
Association, 1989. The procedures involve a variety of instrumental
analyses including atomic emission spectrophotometry (ICP)

and atomic abseorption spectrophotometry (AA) to obtain the
required detection limit for each element. 8Specific details are
available on request.

ASL ANALYTICAL SERVICE LABORATORIES LTD.

“%64@00@5% :‘g o D : Bcw__._.

Frederick Chen B.Sc. James R. Downie
Project Chemist Supervisor, Trace Metals Lab

analytical service laboratories Itd.
1988 Triumph Street. Vancouver, B.C. VAL 1K5 » Fax (604} 253-6700 # Telenhone (804} 253-418R @
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RESULTS OF ANALYSIS - Water File No. 8084B
Page 2
9/-2/ Y- 14 D - 15 -1 /-1
Lower Below B ~Piomeer Piloneer Dan Boyd
Crater Dam R.V. R.V. 62'wWall
Lake 165'Well 400'wWell
Sep03/91 8ep03/91 Sep03/91 Sep03/91 Sep03/91
Parameter 09:45 10:45 11:45 11:45 12:30
Physical Tests
Conductivity umhos/cm 425 362 605 416 461
Total Disaolved Solids 299 286 437 322 353
pH 8.5% 7.60 1.76 8.06 7.66
Total sSuspended Solids 12 «1 3 <l <l
Digaolved Anions
Alkalinity Caco3 163 195 250 196 237
Chloride Cl 8.4 <0.5 32.0 8.1 2.4
Pluoride F 0.16 0.09 0.12 0.18 0.10
Sulphate S04 38.2 12.3 31.3 28.6 17.2

Besults are expreesed as milligrams per litre except for pH and

Conductivity (umhos/cm).

«< = Lass than the detection limit indicated.
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RESULTS OF ANALYSIS -~ Water File No. B8084B
Page 3

U-rH Y ~19 U-Lo
Lammors O. Boyd G. Boyd
65'Well 40'Well 50°Well

Sep03/91 Sep03/91 Sep0d3/91
Paramater - 12:5% 13:15 13:35

Physical Tests

Conductivity umhos/cm 500 416 419
Total Dissolved Solids - 388 326 323
pH 7.76 7.73 7.65
Total Suspended Solide <] <] 3
Dissolved Anions

Alkalinity cacol 258 220 210
Chloride Ccl 2.0 2.6 5.7
Fluoride F 0.13 0.13 0.11
Sulphate 804 23.2 15.3 17.7

Results are expressed as milligrams per litre except for pH and
Conductivity (umhos/cm).
< = Leas than the detection limit indicated.
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RESULTS OF ANALYSIS -~ Water File NHo. 80848

Page 4

Lowex Below B Pioneer Pioneer Dan Boyd
Crater Dam R.V. R.V. 62 'wall
Lake 165°'Wall 400'wWell
Sep03/91 Saph3/91 Sep03/91 8ep03/91 Sep03/91
Parametar 09:45 10:45% 11:45 11:45 12: 30
Total Metals
Aluminum T-Al <0.20 «<0.20 <0.20 <0.20 <0.20
Antimony T-3b <0,20 <0.20 <0,.20 <0.20 «<0,20
Arsenic T-AS 0.0014 0.0009 0.0008 0.0006 0.0016
Barium T-Ba 0.043 0.053 0.090 0.043 0.060
Beryllium T-Be <0.005 <0.005 <0, 005 «<0.005 «0.005
Bismuth T~Bi <0,10 <0.10 <0.10 «<0.10 «<0.10
Boron T-B <0.10 <0.10 <0.10 «<0.10 0.13
Cadmium T-Cd <0.0002 «<0.0002 <0, 0002 <0.0002 <0.0002
Calcium T-Ca 54.4 66.2 86.3 54.6 63.6
Chromium T-Cr <0.,015% <0.015 <0.015 <0.015 <0.015
Cobalt T-Co <0,018% «<0.0186 <0.015 «<0,.01% <0,015
Ccopper T-Cu <0.,010 <0.010 0.605 0.023 0.082
Iron T Fe «<0.030 <0.030 «0.030 <0.030 <0.030
Lead T-Pb <0.,001 <0.001 0.037 0.012 0.002
Lithium T-Li <0.01% «<0.01% <0.015 «<0.015% «<0.01%
Magnesium  T-Mg 22.4 10.9 25.0 17.5 23.3
Manganese  T-Mn 0.010 <0.005 0.101 0.235 «<0.005
Molybdenum T--Mo 0.035 <0.030 <0.030 «0.030 <0.030
Nickel T-Ni <0,020 <0.020 <0.020 «<0.020 «0.020
Phosphorus T-P <0.30 «<0.30 «0.30 «<0.30 <0.30
Potassium TR 2.7 <2.0 2.9 <2.0 2.3
Selenium -5 «<0.0005 «<0.000% <0, 0005 <(.0005 «<0.0005
Silicon T-8% 4.3% 7.10 6.89 7.32 6.78
Silver T-Agy <0,018% 0.023 <0.015 <0.015 «0.015
Sodium T~Na 18.0 4.3 14.5 18.6 9.8
Strontium T-Sr 0.557 0.248 0.671 0.434 0.378
Thallium T~T1 <0.10 <0.10 «0,10 «<0,10 <0.10
Tin T-8n <0, 30 <0, 30 <0.30 <0.30 <0.30
Titanium T-Ti <0.010 «0.010 <0.010 <0.010 <0.010
Tungsten T-W <0,10 <0, 10 <0.10 <0.10 <0.10
Vanadium TV <0.030 <0.030 <0,030 <0.030 «0.030
Zinc T-Zn <0.,005% «0.00% 0.106 0.587 0.051

Repults are expressed as milligrams per litre except for pB and
Conductivity (umhos/cm).
<« = Leas than the detection limit indicated.
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Page 5

Lammers 0. Boyd G. Boyd
65 "Weall 40'Well 50'Well
: Sep03/91 Sep03/91 Sep03/91

Parameter i2:55 13:1% 13235
Aluminum T-Al <0.20 «<0.20 <0.20
Ant imony T-5b <0.20 <0.20 <0.20
Arsenic T-A8 0.0016 0.0014 0.0016
Barium T-Ba 0.065 0.065 0.054
Beryllium  TwBe <0.008 <0.008 <0.005
Bismuth T-Bi <0,10 <0.10 <0.10
Boxon T~B <(,210 <0.10 «0.10
Cadmium T-Cd <0, 0002 «<0.0002 <0.0002
Calcium T-Ca 64.7 57.2 57.3
Chromium T-Cr <0.015 <0.015 <0.015
Cobalt T-Co <0.015 «0.015 «<0.015
Copper T-Cu 0.143 «<0.010 <0.010
Iron T-Fe «0,030 0.058 «<0.030
Laead T-Pb =0.001 0.001 <0.,001
Lithium TwLi <0.015 <0.015 <0.015
Magnesiam T-Mg 27.3 19.7 20.5
Manganese  T-Mn «<0.005 <0.005 <0.005
Molybdenum T-Mo <0.030 «<0.030 «0.030
Nickel T-Ni <0, 020 <0.020 «<0.020
Phosphorus T-P <0.30 «0.30 <0,30
Potassium T~K 2.3 2.2 2.7
Selenium T-Se <0.000% <0.000% <0 . 0005
8ilicon T-81 6.62 6.74 6.93
Silver TRy «<0.015 «<0.015 <0.015
Sodium T-Na 10.8 8.9 9.6
Strontium Te3r 0.420 0.269 0.290
Thallium T-7T1 <0.10 <0.10 <0.10
Tin T—-8n <0.30 <0.30 <0.30
Titanium T-Ti <0.010 =0.,010 <0.010
Tungsten T-W <0, 10 <0.10 <0.10
Vanadium -V «0,030 <0.N30 <0,030
Zinc T-2n 0.070 0.177 0.012

Regults are eéxpressed as milligrams per litre except for pH and

Conductivity (umhos/cm).
< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Watex File No. 8084B
Page 6
Lower Below B Pioneer Pioneer Dan Boyd
" Crater Dam R.V. R.V. 62 'Well
Lake 165-Well 400°'Wel)
Sep03/91 Sep03/91 Sep03/91 Sep03/91 Sep03/91
Parameter 09:45 10:45 11:45 11:45 12:30
Digsolved Metals
Aluminum D-al <0.20 <0.20 <0.20 <0.20 <(.20
Antimony D-Sb <0.20 «<0.20 <0.20 <0.20 «<0.20
Arsenic D-As 0.0014 0.0008 0.0007 00,0004 0.0015
Barium D-Ba 0.039 0.053 0.087 0.042 0.060
Beryllium D-Be <0.005 «0.005 <0,.005 «0.005 «0.005
Bismuth D-Bi <0.10 <0.10 <0,10 <0,10 «<0.10
Horon D«B <0.10 <0.10 <0.10 <0.10 0.13
Cadmium D-&d <0, 0002 <0. 0002 <0.0002 «<0.0002 «0.0002
Calcium D-Ca 82.2 64.0 82.7 3.2 61.3
Chromium D-Cr <0.015 <0.015% <0.01% <0.015 <0.015%
Cobalt D.Co «0.015 <0.015 <0.0158 <0.015 «0,015
Copper D=Cu <0,010 <0.010 0.209 0.021 0.068
Iron D-Fe <0, 030 <0,030 <0.030 «0.030 <0,030
Lead D-Pb <0.001 <0.001 Q.008 0.008 0.001
Lithium D~-Li <0.018 «0.018% <0,015 <0.015 <0.018
Magnesium  D-Mg 21.0 10.6 24.2 17.8 23.3
Manganese  D-Mn 0.006 <0.005 0.082 0.229 «<0.008
Molybdenum D-Mo 0.030 «0.030 «0.030 «<0.030 «<0.030
Nickel D~-Ni <0.020 «0.020 «0.020 <0.020 <0.020
Phosphorus D-P <0. 30 <0.30 «0.30 <0.30 <0.30
Potassium  D-K 2.1 <2.0 2.8 <2.0 2.3
Selenium D-Se <0.0005 <«0.0005 «0.0008 <0.0005 <0,0008
8ilicon D~-81 3.96 6.98 6.83 7.32 6.78
Silver D-bhg «0.015 <0,015 <0.015 «<0.015 <0.015
Sodium D~Na 14.5 4.3 14.1 18.6 9.8
Strontium D-8r 0.549 0.248 0.665 0.434 0.378
Thallium D=7l <0.10 <0.10 <0.10 «0.10 «0.10
Tin D-8n <0.30 <0.30 <0.30 <0, 30 <0.30
Titanium D-Ti <0.010 <0.010 <0.010 «0.010 <0.010
Tungsten D-W «0.10 <0.10 «0.10 <0.10 <0.10
Vanadium D-v <0.030 «0.030 <Q,030 <0.030 <0.030
Zinc D~Zn <0.005 «0.005 0.079 0.5586 0.0581
Inorganic Parameters
Disgolved Inorganic Carbon Lo/ 37.5 50.6 64.8 47.7 63.8

Results are expressed as milligrams per litre except for pH and
Conductivity (umhoa/cm).
< = Less than the detection limit indicated.
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Page 7
Lammers O, Boyd 6. Boyd
65 "Well 40'well 50'well
SepD3/91 Sep03/91 Sep03/91
Parametear 12:55 13:15 13:3%
Disgolved als
Aluminum D-al <0.20 <0.20 <0.20
Antimony D-5b <0.20 <0,20 <0.,20
Arsenic D-As8 0.0015 0.0014 0.0016
Barium D~-Ba 0.065 0.065 0.054
Beryllium D-Be <0, 005 <0.005 <0, 008
Bigmuth D-Bi <0.10 <0.10 <0.10
Boron D-B <0.10 <0.10 <0.10
Cadmium D~Cad <0.0002 «<0.0002 <0.0002
Calcium DwCa 64.3 6.9 56.4
Chromium D-Cr <0.,018 <0.015 <0.018
Cobalt D=CO «<0.01% <0,015 <0.,015
Copper D-Cu 0.13% <0.010 <0.010
Iron D-Fe <0,030 0.034 <0,030
Lead D-Pb <0.001 <0, 001 <0,001
Lithium D-Li <0.01% <0.018 <0.018
Magmesium  D-Mg 27.3 19.7 20.5
Manganese  D-Mn <0.008% <0.005 <0.005
Molybdenum D-Mo <0.030 <0,.030 <0.030
Nickel D-Ni <0.020 <0.020 <0.020
Phogphorus D-P <Q.30 <0.30 <0.30
Potassium D-K 2.3 2.2 2.7
Selenium D-Se <0.0005 «0.0005 <0.,0005
Silicon D-.8S1i 6.62 6.74 6.93
Silver D-Ag <0.015 <0.015 <0.015
Sodium D-Na 10.8 8.9 9.6
Strontium  D-Sr 0.420 0.269 0.250
Thallium D~T1 «<0.10 <0.10 «0,10
Tin D-Sn <0.30 <0, 30 <0.30
Titanium  D-Ti «<0.010 <0,010 <0.010
Tungsaten D-W «(.10 <0.10 <0.10
Vanadium D=V <0.030 <0.030 <0.030
Zinc D-2Zn 0.070 0,177 0.012
Inorganic Parameters
bissolved Inorganic Carbon C 64.5 55.3 51.5

Results are expressed as milligrams per litre except for pH and

Conductivity (umhos/cm).
< = Less than the detection limit indicated.



CHEMICAL, ANALYSIS REP

Dates: Oct. 30, 1991
ASL File No. 8845B
Report On: Water Analysis (Whitehorse Copper)

Report To: SRK Robinson Inc.
800 - 580 Hormby Street
Vancouver, BC
V6C 3B6

Attention: Mr. John Chapman
Date Received: Oct. 18, 1991

METHODOLOGY
Conventional Parameters

These analyses are carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater* 17th Ed. publigshed by the American Public Health
Association, 1989. Further details are available on reguest.

Metals

These analyses are carried out in accordance with procedures
described in "Standard Methods for the Examination of Water and
Wastewater" 17th Edition published by the American Public Health
Association, 1989. The procedures involve a variety of instrumental
analyses including atomic emission spectrophotometry (ICP)

and atomic absorption spectrophotometry (AA) to obtain the
required detection limit for each element. Specific details are
available on request. -

ASL ANALYTICAL SERVICE LABORATORIES LTD.

Frederick Chen B.Sc. James R. Downie
Project Chemist Supervisor, Trace Metals Lab

analytical service laboratories Itd.
100a Trionmnh Qtrast VUsnennivar RO VR 1KR » Fay (AD4Y 2838700 * Telenhone {604) 253-4188 @
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RESULTS OF ANALYSIS -~ Water File No. 8845B
Page 2
#1 #2 43
Schwatka Miles Pump
Lakeo Canyon House
Oct16/91 Octl6/91 Octl16/91
Parameter . 12:45% 13:30 14:00

Physical Tesats

Conductivity umhoa/cm 94.0 94.0 96.0
Total Dissolved Solids 68 68 &7
pH 8.02 7.91 7.86
Total Suspended Solids 1 2 <1
Dissolved Aniong

Alkalinity Caco3 "44.5 44.4 44.7
Chloride cl <0.5 <0.5 <0.5
Fluoride ¥ 0.08 0.08 0.08
Sulphate S04 5.9 5.9 5.2

Inorganic Parameters
Digsolved Inorganic Carbon C 10.0 10.0 10.2

Results are expressed as milligrams per litre except for pH and
Conductivity (umhos/cm).
< = Less than the detection limit indicated.
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File No. 8845R

Page 3
$1 #2 #3
Schwatka Miles Pump
Lake Canyon Houge
oct16/91 Octl6/91 Octlé/91
Parameter 12:45 13:30 14:00
Total Metalsg
Aluminum T-Al <0,20 «0,20 «0.,20
Antimony T-5b <0.20 <0.20 <0.20
Arsenic TR 0.0002 0.0002 0.0003
Barium T~Ba 0.026 0.026 0.026
Beryllium T-Be <0.005 <0.00% «<0.005
Bismuth T-Bi <0,10 <0.10 <0.10
Boron T-B <0,10 <0.10 <0.10
Cadmium T-Cd «0.0002 <0.0002 «0.0002
Calcium T-Ca 14.8 14.8 15,1
Chromium T-Cr <0.015 <0.018% <0.015
Cobalt TwOo <0.018 «<0.015 «0.015
Copper T-Cu «<0.010 <0.010 «0.010
Iron T-Fe 0.036 0.044 0.048
Lead T~-Pb <0.001 <0.001 <0,001
Lithium T-Li <0.015 <0.015 =0.01%
Magmnesium  T-Mg 2.89 2.89 2.95
Manganese T-Mn <0.005 «<0.005 <0.005
Molybdenum T-Mo <0.030 «0.030 <0.030
Nickel T-Ni «0.020 <0.020 <0.020
Phogsphorus T-P «<0,30 <0.30 <0, 30
Potagsium T-K «2.0 «2.0 <2.0
Selenium T-8e <0 . 0005 «<0.0005 «<0.0005
Silicon T-54 1.44 1.43 1.48
Silver T-Ag <0, 0001 <0.0001 «<0,0001
S5odium T-Ra «2.0 <2.0 «<2.0
Strontium T-8r 0.075 0.073 0.076
Thallium T-T1 <0.10 <0,10 <0,10
Tin T-8n <0, 30 <0.30 <0.30
Titanium T-Ti <0.010 <0.010 <0.010
Tungsten T-W <0.10 «<0.10 <0.,10
Vanadium Ty «<0.030 <0.030 <0.030
Zing T-Zn «<0.00% <0.005 <0.00%

Results are expressed as milligrams per litre except for pH and

Conductivity (umhos/cm).
< = Leas than the detection limit indicated.
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RESULTS OF ANALYSIS - Watex Pile No. 8845B
Page 4
$1 2 #3
Schwatka Miles Pump
Lakse Canyon Houne
octl6/91  Octl6/91 Ooctl6/91
Parameter 12:45 13:30 14:00
Dissolved Metale
Aluminum D-Al <0,20 <0,20 «<0.20
Antimony D-8b «<0.20 <0.,20 <0.20
Arganlc D=Asi <0,0001 <0.0001 <0,0001
Bariam D-Ba 0.024 0.023 0.025
Beryllium D-Be <0,00% <0.005 «0.005
Bismuth D-Bi <0.10 <0.10 <0.10
Boron D-B <0.10 «0.10 «0.10
Cadmium D-Cd <0,0002 <0.0002 <0, 0002
Calcium D-Ca 14.6 14.4 14.3
Chromium D-Cr «<0,015 <0.015 <0.015
Cobalt D-Co <0.015 <0.015% <0.015
Copper D-Cu «<0.010 <0.010 <0.010
Iron D-Fea <0.030 <0.030 <0.030
Lead D-Pb <0.001 <0.001 <0.001
Lithium D-Li <0,015 «<0.01% <0.015%
Magnesiaom  D-Mg 2.89 2.B3 2.81
Manganese D-Mn <0.005 «<0.005 <0.005
Molybdenum D-Mo «<0.030 <0.030 <0.030
Nickel D-Ni «<0.020 «<0.020 <0.020
Phosphorus D-P «<(.30 «<0.30 «0,30
Potassium DK <2.0 <2.0 <2.0
Selenium D-Se <0.000% <0.000% <0.0005
Silicon D-84i 1.44 1.43 1.39
Silver D-Ag «<0.0001 <0.0001 <(.0001
Sodium D-Ka <2.0 <2.0 <2.0
Strontium D-Sr 0,073 0.073 0.073
Thallium D-T1 «<0.10 «<0.10 «<0.10
Tin D-Sn «<0.30 <0.30 <0.30
Titanium D-Ti <0.010 <0.010 <0.010
Tungsten D-W <0.10 <0.10 <0.10
vanadium D~V <0.030 <C.030 <0.030
Zinc D-Zn <0.005 «<0.005% <0, 005

Results are expressed as milligrams per litre except for pH and

conductivity (umhos/cm).
< = Legg than the detection limit indicated.






MECHANICAL SIEVE ANALYSIS

TECHNICIAN B RoLo™ DATE SEAPLED By OF DATE TESTED SE€TAR /S
™ SAMPLE NG sAMPLE TYPE SAMPLE DEFTH
SAMPLE DESCRIPTION _Dar GACY Tvilncs SAMPLE LOCATION _ SRl "
* [ . Qg o Yo IHE
b ob Rl 28 ENADN R mﬁa CWES R ! % TANER &wfmsﬁs SPEC.
Wb, of Wht Sample ® Flan o ?IS”."S t Pame ™ | Rebuined | Possi r\:’( G5 SAMPLE]
\-}f:»?DvJ s“mplq. mm—! p“-""\ - U
Bd?#urg lersL AJ" ?1‘\7"
M _@\ﬁ\,g—, Aqu‘ w"h&lﬁl‘]!‘ ').3%‘3
VI brj Beawmple
i ._,,Ee-'ure_ Mo:.l-,""\ . 30%.9
boa meve _Abler Waﬁkm «_2249¢
Mg.dura, Cﬁmh_mb L= A% 1o 9 O 302."{\ (o0
Cus Dc«;/b . . 50 15,4 o, 162.5° &
'"(b,,.;)?" - [[S]e 7.4 39.4% 2704 0.3
Ce =0/ Dea _t 2o WA | ey, 13%.9 (5.4
o/ Groavel P 200 160 X M4S.¥ 1570 5%
T oo 23 T 2,230\ 797 6.5
i, . 2.
o Band _ . = LA P 2139.6 - 724 % © &)
..%w._‘.":»:.“,ft?,"tj . e 780 N 261.¥
_uv\'tc'wol S&‘Clqu. ’;ﬁwn‘{ RATIRY
-
SAND SIZES SILT SIZES
GRAVEL. SIZES COARSE JTMEGWyM ] FINE COARSE | MEDIUM FINE CLAY_
L2t Rt ot et wat o #E  »X) #30
6" 1 I 2 l [ m‘l yn‘l |/z"| - 4 Ino l £20] mao 200 200 SIEVE SIZES
100 1 1 1 i 1 'l 1 T }
90 = ‘\ L_'—\_ﬂ,
(]
£
% ro - \\ \
X L \ .
> 80 \ 41 :
m \ |
;i R .
Lo A4 11X
= ;
z IRl - 5
) %0 . - - -
P 1 . I v_\‘_ — I
10 kﬂ' - -1 \ i
1 A —|—|1| Pl N || ) S
20 : - N N
1L . MK N
N AN
I
1L N,
o 1 : L L N L \ ;
Ka 10 ' 0. .01 0.0011
GRAIN SIZE (mm) "
LAY 5L L R S A Y N (R N
from Smm  285mm L2%en E30um  M3pm HOum BOum S1EVE SIZES
Somm. . A0mm . 25mm
' CLIENT
—-w-a— STEFFEN ROBERTSON & KIRSTEN o
\/ Consulting Engineers PROJECT —bunfor
LOCATION tawim® ©nes€ 2aCOE R s
PROJECT HO. =3 =" T "




MECHANICAL SIEVE ANALYSIS

VoD

DATE TESTED SEP-‘..\% a0

TECHNICIAN __ . DATE SAMPLED 8y OF
TH SAMPLE NQ _L,...._ SAMFLE TYPE SAMPALE DEPTH TO
SAMPLE DESCRPTION _G%ounnte 8T TAamG s SAMPLE LOCATION w0 @lauel "8 ypuds
: . e W G v “a FINER
Wb PR 3IB L osSial SIEVE  [EAGRal| SRS RO ) e FINER rian masis| sPec.
W of Wet Snuple  Pun 5 5830 H P |Rebuined [ Pansing CRIG. SAMPLE
“X:gc-ﬂrd %MP‘L auat Poun ;
EQ#‘N‘ﬁ ua'&L‘AJ" ‘;29 "*
HOO SEug qu Wq.;]»nnj-; S12.5
\-“:"ng ‘DV‘J '5«»4'}:\‘::, -
_Belre .bJ,%ka 5139
oo SIEVE Aller Ldukm . a0 || 16 o g © 6139 GO
Mﬂl\me-r Caﬁ*ﬂﬂt' s b 7% 43 ‘Sw? C\.?_ ‘:l‘!f) q%.a\
c Beos ~ _ g0 o £.3 Gaeb 9.6
PR ~—— {|_loo 2475 | 2320 | 1A | swA
Coe = 7. _AA)m’f Deo = 135 Yyt 2 3987 26,7 LSy
o/ G ravel . 0 100 W55.5 Wi O 73.9 .
- - HGO St . 50,2 V2.7 2.5
o SBamd . = 73N\ Dt a1\ 7.4 5810 O o
Ha_silbtCly T le. LA S17.%
Uniliedt SolClass. sawp some zict
]
SAND SIZES SILT SIZES
GRAVEL SIZES COARSE" I MEDIUM | FINE COARSE | MEDIUM |  FINE Clay
212" 12t ¢ A8 et £ -~ 5 > X >0 '
6;" 3" ‘.l"‘ I l!lA'l 3/14'1 ulz"l w4 I.no I *20 ] #40 :au?o 4rzloo SIEVE SIZES
100 b
% \\
] \
h:r:“ 1
& \
o \
=
ol e \
@ ] \
& \
= \
0 4° \
&
L)
20
L
\
10
\\‘
0 L A 1 L . \
0o 1Q ] [+ 3] Q.01 [ Yole]]
GRAIN SIZE (mm)
T Torm] 2] ] [T 7
N2mm | 56mm | 28men | 14mm Smm 2.8mm LZ%mm 630um  3(Bpm HKOpm  8Oum SIEVE SIZES
: CLIENT
STEFFEN ROSERTSON & KIRSTEN o §
Consulting Engineers PROVECT e =
LOCATION WNTL WOd T Caved e e
PROJECT NO._ 3% - 1% (i




BACON e ED e
o BN ¢
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September 30, 1991 File Number: MN1208

STEFFEN, ROBERTSON & KIRSTEN, INC.
#800-580 Hornby Street

Vancouver, B.C.
V6C 3B6

Attention:  John Chapman

Dear John:

As discussed, we have performed a sub sieve size analysis on the sample of tailings material
which you sent to us. In addition, the fine fraction was analyzed to determine its $iO, content.
The results of the test work have been tabulated and are attached. The -10pm particles accounted
for 6.7% by weight of the sample and this -10pm material contained 40.53% SiQ,.

The size analysis was performed by using a cyclosizer on a representative sample. As you
requested, the I.C.P. analyses, for the determination of the $iO, content, was performed on the
cyclosizer fines which is the -10pm fraction. It should be noted that the SiO, content reported
is the total silicate content and not the quartz content that is typically reported in dust. X-ray
diffraction can be used to determine the dust quartz content,

If you have any questions concerning these results, please feel free to contact me at any time.

Yours truly,

BACON, DONALDSON & ASSOCIATES LTD.

Bermhard Klein, B.A.Sc.
Senior Process Metallurgist

BK/mg

WIPMNMN1208L1.BK
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SIZE DISTRIBUTION

SAMPLE NO: MN1-208 Head

Individual Cumulative

Slza Fraction Percentage Percentage
(um) Retalned Passing
+ 38 29.3 70.7
38 + 29 37.2 33.5
29 + 20 21.8 ‘ 1.7
20 + 13 3.0 8.7
13 + 10 2.0 6.7

10 6.7
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BACON RICHMOND 8.0
. CANADA V7A 42
g DONALDSON TELEPHONE: ?6014) 277-2322
& ASSOCIATES LLTOD. FACSIMILE {604) 274-7235
October 29, 1991 File Number: MN1208

STEFFEN, ROBERTSON & KIRSTEN INC.
#3800 - 580 Hornby Street

Vancouver, B.C.
V6C 3B6

Attention:  John Chapman
Dear: John
Re: SEM Point Counting of Free Silica

As was requested, a Scanning Electron Microscope with an Energy Dispersive X-ray Analyzer
(SEM and EDX) was used to determine the amount of free silica particles in -10 pm fraction of
tailings material. From 150 particles counted, 12 were free silica particles which is 8% of all
particles analyzed.

The sample was prepared by dispersing the particles in distilled water (Victa Wet added) and
using a dropper to place a sample of the dispersed particles on a polystyrene dish. Once the
water had evaporated, the particles were gold coated and analyzed.

‘The point counting procedure involved traversing the prepared sample of particles. Every particle
that crossed the centre of the monitor was analyzed using the EDX analyzer. If the EDX
spectrum showed only a silica peak, the particle was counted as free silica. If other elemental
peaks were produced, the particle was counted as not free silica.

Most silicate minerals were found to contain aluminum, magnesium, iron, and calcium. These
silicate minerals were either aluminum silicates, aluminum magnesium silicates, aluminum
calcium silicates, magnesium silicate, iron magnesium silicates, or calcium silicates, The main
source of iron was an iron oxide mineral (i.e. magnetite or hematite).

WIRAMN\MN1208L3.BK
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If you have any questions concerning these results, please feel free to contact me at any time.

2

Yours truly,

BACON, DONALDSON & ASSOCIATES LTD.

() Sobact Tl

Bernhard Klein, B.A.Sc.
Senior Process Metallurgist

BK:kc
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A.E. Hall P.Eng.
22720 Gilley Road
Richmond, B.C.
V6V 1E4
Tel: 604-~521-9207

October 11, 1991

Hudscn Bay Mining and Smelting Co. Ltd,
Toronto Deminion Centre

Toronto, Ontario

MSK 1B8

Re: Whitehorse Tail Site

: At the request of Gadsby Consultants, I bave reviewed the plans of
this site, relative to the town of Whitehorse and the swrrounding area.

(Included as Figure 1 in the report on this site.) I have also reviewed
themtaphotog:raphsandweatherdatafartheama These indicate that
soma wind arosion of the site is

mmubmportindimtaathatthabilingsmmrmlhasa
silica content of 40.53% and the size distribution data shows 6.7% of the
insitu tailings being less than 10 microns. This material is the
respirable portion of the tailings and it is significant that the analysis
of windblown tailings done by Steffen, Robertson & Kirsten on September
18,1991 indicates a much lower content of this fine material. It can be
concluded that the wind erogsion is therefore liberating scme respirable
dust into the atmosphere.

Determination of the extent and amount of respirable dust propogation
trmthmsitawulquuireanaxtensivaﬁemmtprogmmtobe
conducted around the site. There is a possibility that persons spending
prolonged periods of time (several months) in dust clouds generated by
wind erosion from these tailings could be exposed to dust levels above
those recommended by the American Conference of Govermment Industrial
Bygienists. It would therefore be prudent to adopt remedial action to
reduce wind erosion for the long tem decammissioning of the mine site
until pnatural vegetation has moved in to stabilise the material. A cover
of larger granular material would be adequate to reduce the wind erosion
toohmteanynskormsancetoaﬁgacentmm

Yom:s truly

w3/

x
Allan nan P.Enq.

a






RECORD OF BOREHOLE

LOCATION: Lower ‘B Valley — Gravel Borrow Area

COORDINATES: 58,000N — 69,770F

NO. 80-!

DRILLING DATE: .uly 7, i980
DRILLING METHOD® Raoatary~ Tricone
BOREHOLE DIAMETER: 4.5 in.

NOTE: Borehole drilled for

standpipe installation only.

Stratigrophy inferred from

drill cuttings and drill
behavior.

GRID SYSTEM - DATUM. Whitehorse Copper LOGGED BY: B.T.
ELEV. SAMPLES LABORATORY PIEZOMETER
— INFERRED STRATIGRAPHY
DEPTH No. |rvee!l N TESTING INSTALLATIONS
‘ _ SPE0O—
2412.0 Ground Surface r-l d L T -
O.o ¥ 1
Compact brown SAND
and GRAVEL. Tr. to some ?a in. dia. slotted
silt. Course lenses, | 1| steel casing
2404.5 il
r3 c SAND and GRAVEL x
oarse an .
2402.0 - L 4
0.0 : : = Juty 7, 80
Compact grey SILTY SAND |
ond GRAVEL (TILL) 1
2397.0 JI..L
15,0 End of Borehole

~ THOMPSON GECTECHNICAL

VERTICAL SCALE: [ in. = |0 ft.
BOREHOLE NO: 80-{




RECORD OF BOREHOLE NO. 80—

LOCATION: Lower 'B’ Valley — Gravel Borrow Areg DRILLING DATE: July 7, 1980
DRILLING METHOD: Rotory- Tricone
COORDINATES: 58B,000N - 69,770E BOREHOLE DIAMETER: 4.5 ip,
GRID SYSTEM ~ DATUM: Whitehorse Copper LOGGED BY: B8.T.
ELEV. NFERRED STRATIGRAPHY SAMPLES LABORATORY PIEZOMETER
— |
DEPTH NO. |TYPE| 'N' TESTING INSTALLATIONS
. SPBO~{
2412.0 Ground Surface E:-r——l LT-J
D‘O ] L3

Compact brown SAND )
and GRAVEL. Tr. to some ?3 in. dia. slotted
silt. Coarse lenses. steel casing

11
2404.5 11
78 ¢ SAND and GRAVEL ¥
oarse an .
z;:’o:.a : :-—_!-_.-duly 7, 80
’ Compact grey SILTY SAND [ )
and GRAVEL (TILL) : :
2397.0 L..L
5.0 End of 8orehole

NOTE: Borehole drilled for
standpipe instatlation only.
Stratigrophy inferred from
drifl cuttings and driil

behayior,

VERTICAL SCALE: [ in. = |O ft.
BOREHOLE NO: 80~




LOCATION: 0QId Pond - Perimeter Dyke - Saction A-4
Outside edge of downstream berm.

COORDINATES:
GRID SYSTEM - DATUM: Whitehorse Coppear

RECORD OF BOREHOLE NO.

82-1

DRILLING DATE: gept. 28,982
PRILLING METHOD: H.5 Auger
BOREHOLE DIAMETER: & in.
LOGGED BY: B.T

ELEV. SAMPLES LABORATORY PIEZOMETER
— INFERRED STRATIGRAPHY
2571.0 Ground _Surface Lspg2-al @ﬂ%ﬁ]
0.0 T {
Waste Rock 1 €L
2566.0 A covea |-
.0t ‘| |mareriar |-
- . 3 :I N :___!“ o
compuact, brown fine and medium ST 2ol 2s b J y
SAND with some gravel. Tr. to - _l:
same siit. Lanses of clean sand. 1 g
Wet. \ - ?L
Pla I |as 'y 1] Sana
afg%g -1 -| Backvili
Compact, grey and brown GRAVELLY . L..!_ Dry
SAND with some silt. Wet N3 v |26 1 Oct. ,’2’82
258510 A%
20.0% ‘ T ?3(4 in. dia. PV.C.
Compact,grey and brown [nteriayered | . " pipe = Slotred tip
SAND and GRAVEL. and SILTY .4 42
SAND and GRAVEL. Damp becomming T
wat below 25 f1. depth. -” { ;
N " o _:
v 8 23 ; Sand Bocktill
2538.5 _;I_ Dry,0ct. 12,82
32.5 Erd of Borehola (Boulder)

NOTE:
Possible perched
spepoge zones gt
a8ft ond 26 fy,
depth.

VERTICAL SCALE: [ in. =10 r1.
BOREHOLE NO: ga-1

- THOMPSON GEOTECHNICAL




End of Borehoia

RECORD OF BOREHOLE NO. 82-2
LOCATION: Old Pond - Perimater Dyke - Section A-A DRILLING DATE: sept. 28,82
inside adge of dyke crest, DRILLING METHOR: H.8. Auger
COCRDINATES: BOREHOLE DIAMETER: g In.
GRID SYSTEM - DATUM: Whitehorse Coppoer LOGGED BY: g.71.
ELEV. NFERBED STRATIGRAPHY BAMPLES LABORATORY PIEZOMETER
DEPTH wo. ltyee| v | TESTING INSTALLATIONS
SPHZ-JA 2~
28775 Ground Surfoce L | \seez2-25
0.0 ‘ N
Compact, brown, fine and medium |
SAND with some gravel, ;‘;'? o
1 CNative |}
¥ | backtin [
L m i 0 <)
2567.5 L #0026 35 4
10.0% i ] Sana
i v | Backtill
Compact,Interiayered, brown SAND e <
and grey white SILTY SAND with 271" lz3 N HiSidiile o
some tine gravel. Damp to moist d‘“~c 3 4
g0 e
' Very loose to loase, gray and white- J 3 | » | 4 ' S"",““
grey and biack SANDY SILT - SILTY H I ;_l:.,
SAND with some fine gravel. 1 :I:-
(Weatharad till mixed with topsoil) | | [¥1 ory,
Wet to very wat, very cold. 4 i N Oet. 12,82
2549.5 ‘ :av"’
58 Oh* o v “[¥] Material
= Compact, brown,inter{oyerad, med, vl 8 30 '
and crs. SILTY SAND and fine :l'
GRAVEL and med. to crs. SAND L
2%44.0 with soma fine graval i) “ Pl . 4
33.5 i L 0 AT ::: :;":2
23410 ? Waste Rock ? _L T
36 8

NOT
+ Possibla perched
seepage zone
at 17 ft.depth.
+ Water level
indiceted by
SP B2-2A is

- THOMPSON GEOTECHNICAL

suspeoct,
VERTICAL SCALE: [in, =10 I,
BOREHOLE NO: 82-2




NOTE
Conditiona infarrad from drill
behavior and auger cuttings.

RECORD OF BOREHOLE NO. 82-24
LOCATION: O!d Pond - Parimeter Dyke - Section A-A DRILLING DATE: Qet. ti, B2
Tailings. DRILLING METHOD: £.8. Auger
COORDINATES: BOREHOLE DIAMETER: 4 In.
GRID SYSTEM - DATUM: Whitehorse Copper LOGGED BY: BT
E 4 SAMPLES LABORATORY PIEZOMETER
--——l:ﬂ— INFERRED STRATIGRAPHY
DEPTH wo. lrveel w | TESTING INSTALLATIONS
2573.5 Ground Surface (P zs4) [sP2e8]
6.0 L] sana ;;
I Bacxrin |}
; A
B
Soft, moist, dark gray CLAYEY 'V gv Voiliags
SILT with sond.(TAILINGS )} ’/;’ /I,
/
;/'gfm‘linqs :y:
4% 1+
qF OQer 12,82
4 ]
2556.5 4%
7.0 ¥
|
Loose to compuaci, SAND and fine f'i
GRAVEL with a frace to some ziit. ‘,l'S,"d Material
k&
2
.| Orry, Oct.18, 82
25438 s
3o.0 S .
SAND, GRAVEL , COBBLES et Matertal
2539.5 L]
34.0 End of Borehola

NOTE

+Holes squeezad
batore backfill
could be placad.

« Woter level
indicoted by
SP B2-248 is
suspec?t,

- THOMPSON GEOTECHNICAL

VERTICAL SCALE: [In. = 1Ot
BOREHOLE NO: 8z2-24




RECORD OF BOREHOLE NO. 82-3
LOCATION: Old Pond —- Perimeter Dyke — Saection B-8 DRILLING DATE: sapt 29,82
Outside edge of dyke crest. DRILLING METHOD: H.S. Auger
COORDINATES: BOREHOLE DIAMETER: & in.
GRID SYSTEM - DATUM: Whitehorse Copper LOGGED BY: &8.T.
ELEV. SAMPLES LABORATORY PIEZOMETER
r—— INFERRED STRATIGRAPHY z
DEPTH no. |rveel 'w TESTING INSTALLATIONS
2576.6 Ground . Surfgce ls£ 82-3] E‘—T-—'l
0.0 . Y vl
Loose, brown, fine SAND with 1
some fine gravel.
25716
s.0= Compact ,interiayered, brown tine
SAND with some fine gravel and
J— graey and white SILTY SAND with 4 ¢+ j2'valie -1
10.0F some fine grovel Ve 15
ALz | v |ae .Aj
Loose to compact, hrown SANO and EN
GRAVEL with occ. cobbles. .1-|*Sany  Backtill
$alvle it
2554.6
22.0% : . 1 C's)m in. dia. P.V.C.
v 4 16 H | pipe—~ Slorted tip
Wwaste Rack :
A s | " [se 'fl‘-
1
25436 U] ory, Ocr 12, 82
33.0 End of Boraehole

L THOMPSON GEOTECHNICAL

VERTICAL SCALE:
BOREHOLE NO:

lin.= 101t
82 -3




RECORD OF BOREHOLE NO. 82-4

LOCATION: 0Old Pond =~ Perimeter Dyke ~- Section B-& DRILLING DATE: Sept. 29,82
Tailingss Inside edge of dyke. DRILLING METHOD: H.&8 Auger
COORDINATES: BOREHOLE DIAMETER: 8 in.
GRID SYSTEM - DATUM: Whitehorse Copper LOGGED BY: B&.T
ELEV. | SAMPLES LABORATORY PIEZOMETER
e —— INFERRED STRATIGRAPHY
DEPTH no. |rveel w | TESTING INSTALLATIONS
28768 Ground _Surface (spoz-4) | ,ﬁ
0.0 ‘ AT T
Soft, moist, dark grey CLAYEY
SILT with sand. (TAILINGS)
£566.0
0.5 Loose to compuact,interiayered, brown 1
SAND with tr. silt and some fine 4 , HB
28618 gravel and white and grey SiLT C[ 1 _fnolio | '
5.0 with fine gravel. Silt layers are . fi Sand Gackfitl
\ wet. . -
daf 2 " 128
Compact, brown SAND and GRAVEL T Cir4 in, dia. PV.C.
) ' q: pipe — Slotted tip
25415 W3 | v |3e .
28.0 .
Loose, brown, fine SAND with 4
5468 some  gravel A « |0
30.0%
very dense, brown, fine SAND with :
occ. fine gravel. o N Al
2541.5 s 59 l
ELNGES g
Very dense, ton SILTY SAND and F ¥
GRAVEL (TILL). : T I
2537.0 Ne | » |»aes 1
3685 End of HRorehole

VERTICAL SCALE: [in.= i0ft,
BOREHOLE NO: 82-4

- THOMPSON GEOTECHNICAL




LOCATION:

RECORD OF BOREHOLE

0ld Pond -~ Perimeter Dyke — Section B-8

‘Tailings

COORDINATES:!

NQ. €2-5

DRILLING DATE: Sept. 30,82
DRILLING METHOD: 8.5. Auger
BOREHOLE DIAMETER:

GRID SYSTEM - DATUM: Whitehorae Copper LOGGED BY: B.T
ELEV. INFERRED STRATIGRAPHY SAMPLES LABORATORY PIEZOMETER
DEPTH no. |rveel 'w TESTING INSTALLATIONS
25758 Ground Surface m m
0.0 Firm,moist, dark grey SANDY SILT F

{ TAILINGS) L.—a
2570.8 T
5.0 11
't
ﬂ/
g2
).
LY
;2 Tailings
:j/
very sort, moi_st to wet, gray ‘| Sand :I:
CLAYEY SILT. ( TAILINGS) | Backritt L)
: ry
! <1 Dry,
Oct.i5,82
/4 in, dia. PV.C.
! pipe ~ Slotted tip
2546.3
29.5 Coarse Layer
EYIES N
1
A
=¥~ ocr 18,82
SAND e ]
1}
2532.8
43.0 End of B8orehole
NOTE
- Borshole 82-58
NQTE squeezed beafore
Conditfons inferred from drill backtill could be
behavior and auger cuttings. placed.

- THOMPSON GEOTECHNICAL

VERTICAL SCALE: [in.=i0Qft
BOREHOLE NO® 82-5
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RECORD OF BOREHOLE

LOCATION: Old Pond — Perimeter Dyke-— Section C~¢
Qutside adge of dyke crest,

COORDINATES! A

GRID SYSTEM - DATUM: Whitehorae Copper

NO. 82-6

DRILLING DATE: Sept 30, 82
DRILLING METHOD: H.5. Auger
BOREHOLE DIAMETER: 8 In.
LOGGED BY: B.T.

NOTE: Augars broke at 32.5° depth.
Hole abandoned,

ELEV. SAMPLES LABORATORY PIEZOMETER
Serr— INFERRED STRATIGRAPHY
DEPTH ro. |rveel 'n' TESTING INSTALLATIONS
2574.0 Ground Surface L [ It T ]
0.0 T L
Compact, brown, fine and medium
SAND with some gravel.
bl i lrpo|3s
2587.0 Y 2%
1.0 Compuct, Infermixed, brown, GRAVELLY "
fine SAND with a trace 1o some silt
2563.0 and grey SILTY SAND and GRAVEL.
15.02 . \% . | " (L]
Loose ro compact, brown, med. and
crs. SAND and GRAVEL
1y * " i3
2558%.0
25.0¢ Ms |« |se0
COARSE GRANULAR STRATUM
(ho sample recovery)
25445, 5
32.5 END OF BOREHOLE,

b TRINAADENM AT ECMNICAL

VERTICAL SCALE: !lin. = O,
BOREHOLE NO: 82-6




RECORD OF BOREHOLE

LOCATION: Old FPona Perimeter Dyke — Section ¢ ~C
Tailings 7 Inside edga of dyke

COORDINATES:

NO. g2-7

DRILLING DATE: Sept 30, 82
DRILLING METHOD: H.S. Auger
BOREHOLE DIAMETER: 8 in,

GRID SYSTEM -~ DATUM: Whitehorsa Copper LOGGED BY: B.T.
ELEV. SAMPLES LABORATORY PIEZOMETER
TEPTH INFERRED STRATIGRAPHY
H NO. (TYPE{ ‘N’ TESTING INSTALLATIONS
_ [(5Faz~7] | ]
25739 Ground Surface I
.0 -1 vl
TAILINGS . 2 d3/4 in. die V.C.
¥ Pipe—Slatted Tip
28509
15.0
. ) u"
Compact, brown, fina SAND with wlL _prae) s :
some fine gravel. ’
k21 ) " 22 :_‘
3o[ 3 v Do
Z540.9 ¥
33.0 I
‘ Compact, grey and brown SANDY A IR I 1:
SILT= SILTY SAND wilh some fine .
grave|. Becoming wet beiow 38ft. » he ?—-%—?
ysl 5 ‘& LT ﬁn“ Backtil
28219 ¥
42.0: R &
Compact, brown, fine SAND. +5| & “ |28
Damp becoming wat below N ::
54 fi. depth. 1]
sl 7T * |te s
s5] 8 " 9 '
< “Fly. . oc 12/ 82
2516.4 ]
o2 Very loose to compact, brown fine _;1',':
SAND with tr. to some siit. Trace to  f 9 “ lwon i X
some black organic moteriai, Very :‘lj:
wer, ,:l.;
h
2508 .4 e 1o " i Mm . R
§8.5 End of Borehole ’ sn::;ua.e ‘?Jrfi':, 360°
depth,

e LIOAAD NN REOTECHNICAL

VERTICAL SCALE: [ In = 10fr.
BOREHOLE NO: 82-7
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RECORD OF BOREHOLE NO. 82-8

LOCATION: O!d Pond~- Perimeter Dyka— Saction ¢-C DRILLING DATE: oOct. I, 82
DRILLING METHOD: §.85. Auger

BOREHOLE OIAMETER: 4 in,
LOGGED BY: B.T,

Tailings.

COORDINATES:
GRID SYSTEM - DATUM: Whitehorse Copper

ELEV. INFERRED STRATIGRAPHY" SAMPLES LLABORATORY PIEZOMETER
DEPTH wo. lyeel W | TESTING INSTALLATIONS
2873 2 Ground _ Surfgce [EFez-ga) 8288
O‘O . :' :. "3
&
T k! Sand
1 ™ .m B &
Soft, moist, dark grey CLAYEY EP < % >" i
SILT with sand. {TAILINGS) l ;:;3'&{ b
+.| pipe= [T
‘3] sletreal]-
: M f‘p "'.
2883.2 1 y
20.02 ' 1 b :.—ée';.luaz
1 1
] K2
Very soft, very wet, light grey, L 5 :
CLAYEY SILT. (TAILINGS) 1 2F
k&
J ' Sand
_,‘Mﬂac* il
2529.2 |
44,0
Graey SILTY SAND with gravel. 1.
(Till Like— Fi) . j-%—‘ou. l2s82
F
-
w:',
NN
o
2809.2 |
64.0 End ef Borehole
Note: Conditions Inferred from
drill behavior qnd auger
cuitings.

VERTICALL SCALE: | 1nx= 101,
BOREHOLE NO: &82-8
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North Dyke -~ Center of Crast

COORDINATES:
GRID SYSTEM - DATUM: Whitehorse Copper

RECORD OF BOREHOLE

LOCATION: Old Pond — Perimeter Dyke— Section D-D

NO. 82-9

DRILLING DATE: Qet. 1, 82
DRILLING METHOD: H.8./5.5. Auger
BOREHOLE (WAMETER: @ in./4 in,
LOGGED BY: B.T.

Note: Could not advance M.S.

Drilleg fromi2 ft. to 38.5

ft. with $.5. Auger
Conditiens infered from
drill behovior and auger
cutrtings.

Auger beyond 2 ft depth.

ELEV. SAMPLES LABORATORY PIEZOMETER
e INFERRED STRATIGRAPHY
DEPTH NO. |TYPE] 'N' TESTING INSTALLATIONS
2550.7 Ground Surface m
0.0 k. l []
: 3/4 in. dia.
11 §eve pipe—
) _'.?jslmld tip
Compoct, brown SAND and ! j2"00) 34 3.
GRAVEL with COBBLES. 4]
Troce of sit. Dry. 1
: Sand
: ;jaucxfiu
ik
1
-k
AL Ory, Oct i2, 82
.
. Caved
l..; S.Murial
2582 2 .'_:
385 End of Borahole — Bedrock ?

VERTICAL SCALE: | jn=J0ft
BOREHOLE NO: g2-9

Lrunuacnn CFEOTFOCMNICAL




RECORD OF BOREHOLE NO. 82—10

LOCATION: 0OId Pond~- Perimeter Dyke — Saction 0-D DRILLING DATE: Qet [/, B2

Tailings v Upstream Edge of Dyke DRILLING METHOD: H.§. Auger
COORDINATES: BOREHOLE DIAMETER: 8 In.
GRID SYSTEM - DATUM: Whitehorse Copper LOGGED BY: B.T.

ELEV. INFERRED STRATIGRAPHY . SAMPLES LABORATORY PIEZOMETER
DEPTH No, [TvPel ‘N’ TESTING INSTALLATIONS
SPaZ—0
25875 Ground Surfoce [::::l [—-:g:
Q.0 j LI
Soft to firm, dry to damp, dark X
gray SANDY SILT (TAILINGS). A
Bescoming soft and moist at kN .y
1] 4 dia.
10 f1.2 ] Srve: Fiea-
'_"r Stotred Tip
29735 -1
i*. 0 Jq ~Sand
. || \ Backrin
Compact, brown SAND and GRAVEL. 1.
Oce. isns of silty sand and gravei. '] ! Z00) 88
wi{az |* | h
25605 1
27.02 Srown fIbarous PEAT. Moist, 5
28.0 Y E] " 3 -
Compact, grey and grey brown SILTY 1
fina SAND. Moist. [
29545 | -8,
33.0 Wegthered BEDROCK. wWla | » porso L
34,5 End of Barehola Dry, Qer 12,82

VERTICAL SCALE: [ in.= 10 ft,
BOREHOLE NO: gz-—j0

~ THOMPSON GEOTECHNICAL
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RECORD OF BOREHOLE

NO.

8- 1|

T End of borehole

LoCATION: * & Dam . fLast Abufmgn/'- Section B-B DRILLING DATE: Oct. 4, 1982
Dam crest DRILLING METHOD: HS Auqe
COORDINATES: BOREHOLE DIAMETER: .. 5B I .
GRID SYSTEM - DATUM: W hilzhorse ‘;C'p/?/;tgr LOGGED BY: &T
ELEV. INFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH no. ITyee| ' | TESTING INSTALLATIONS
515, 8 round __Surface EPBZ:l E::
0.0~ | SAMND, GRAVEL and COBBLES T T
La.0 .
,}"; [13
134"d Pv.c.
very dense, ngey SILTY SAND q pe Sloffed
. :.vwfh GRAV —-'frac:e o B T
“some._clay ( LACIAL T.ILL-FiLL) +
.k \-5and Backhil
2486.5 2 A
T 26.0 L 7V0 ?65 .
very dense ,brown gna whife, o
Frrie, medilm and coarse A 2| - psc b
5AND glarnmn, P b@dd’fﬂlﬂq M/E.’/‘ ‘l'_!___gcj- 12 1952
below 32 fF depth = ’
2476.5 A= . _P?o i
— 32.07 ver. a’en;e red brown
39.5 SIt” y SAND (GLACIAL TILL.

- THOMPSON GEQOTECHNICAL

VERTICAL. SCALE:
BOREHOLE NOQ:

[in s IOH
B2~/




LOCATION:

RECORD OF BOREHOLE

Midd Section

COORDINATES!

NO.

82-

12

~ B8 Dam . East ﬁbufmen/' Sechaﬂ &-B DRIWLLING DATE: oot 4, /1982

DRILLING METHOD: - 4. 5. Huger-
BOREHOLE DIAMETER: .3 r1 = ms

GRID SYSTEM - DATUM: Whilfehorse Copper LOGGED BY: &T
ELEV. c STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH INFERRED STR wo. lyeel ' | TESTING INSTALLATIONS
2503 .0 Ground _Surfuce. EF gz l—r—-l
0.0 o B L} 1
SAND GRAVEL arnd COBBLES X
(FiLL) 1
5.0,..,, , ) P’lpe Sbh‘ed
11 T B
aom€a¢/‘ fo dense, I? '
Tkt S -
EATH T -
(w e o) Zval28 ‘|ii-Sand Backfill
2479.5 s 1
) 25 ‘5 A < ) ‘\:
Vef’g derise , 5’27&//7 arret 5v:/4/;{/ e, , 1
medrum and coarse 1
darm - bgwm/ng wet &e/ou}q-i « 52 fz=0oct 12,1982
22.F1. ‘L
2469.5 F <O 2 R MY D) |
-33.5 ve Aense, pink while SILTY SAND 5
24¢ 5.0\ With some ¢lay (GLACIAL TILL) n
38.0 _End . of Borehole

- THOMPSON GEOTECHNICAL

VERTICAL SCALE:
BOREHOLE NO:

(s 1O FF
A2 ~12




LOCATION: ~ &' Dam - EasF Abubmen

RECORD OF BOREHO

crest _of  Slope :

COORDINATES:
GRID SYSTEM - DATUM:.. Whifehorse Copper

LE

. S5echon -8

NO. 82-/3

DRILLING DATE: =t/ /982
DRILLING METHOD!—Af ¢ ﬁuger—-
BOREHOLE DIAMETER: = - & 7]
LOGGED BY: &7

ELEV.
DEPTH

INFERRED STRATIGRAPHY

SAMPLES

LABORATORY PIEZOMETER

NO.

TYPE

TESTING INSTALLATIONS

INI

2494.9

Ground Surface

Q.0

2485.4

compact, browen SAND &rid
GRAVEL , with sorme cobbles
Flil

7.5 .

Z478.9

lose ko compact, damp fo morst, gr

SITY SAND and GRAVEL. some’ rootléts
(AWERTHERER TILL or FILL) -

Y 6.0F

2473 .4

very derse ,darryz SILTY SAND - SANDY
SILT with GRAVEL , trgce clay”

Zv0,

1

{GLACIARL TILL) ~—

~27.5
24689

compacl,grey SILT, with some sand,some]

fine gravel and a frace fp some clay

25.0%
2455.9

compact, sroxen § while,medium § coarse

SAND; straliumrundericunt wylens brown . sandy sil

Z29. 0

| 2454.4

very dense, pink white and grey -

while , Fine, medium and coarse
SAND with 51T and frace clay,

occasional Fine gravel

(GLRCIAL TILL)

4.5

End of Borehole (Bedrock?)

155

7 —

(P i
o B ] : .
i |

301

“

53 ; ,
1-sand. Backf|]

2dd

18

2

27 T
|1 Octiz, 1982

>90 9

™ T T
. s
F--' -

¢« aw -

- THOMPSON GEOTECHNICAL

L= 1O FF
EZ-~13

VERTICAL SCALE:
BOREHOLE NO:




Y £ "

RECORD OF BOREHOLE

BPorraow _Prf ..

COORDINATES:

NO.

LocaTion: ‘B Dam .” Easf Rbulment . Section c:‘-c: DRILLING DATE: Oct. 4

82-14

1982
DRILLING METHOD: /. 5( Au7e,r-
BOREHOLE DIAMETER: .. & /r1.

End of Sorehole

GRID SYSTEM - DATUML. “WhHilehorse = Copper LOGGED BY: B&T
ELEV. FERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
EPTH INFERR o lerel 0 | TESTING INSTALLATIONS
2495'5 Ground Surfoce w ‘—|—l
0.0 Ty
L34 Py.c
. P/pe S/oﬁ’z’d
/_2poj7é0| @ . e
Nery dense, r’ey SILTY SAND ()
with GRAVEL, face clay ; L
(GLACIAL TTILEL ). . |2 = io|"- 'V Sand Backfill
= | - psol1
Ve—oct 12,1982
74635 . 14
2607 very dense, browrn. arnd
whife fine and medium SAND 71 - bol» :
242%.5 =
32.0L o, dense, white and gre T
2452.5 ryND with SILT, fwace?c'/%/ 5] - 0| 1
362 C(GLACIAL TILL)

- THOMPSON GEOTECHNICAL

fir = 1OFF
&E2-14

VERTICAL SCALE:
BOREHOLE NO:




Nt § Sy

RECORD OF BOREHOLE

Toe of slope near reclaim line

COORDINATES:

NO.

LOCATION: "B’ Dam . Eask Abubment - Section ¢-C

82-15

DRILLING DATE: Ocf. 5, /982
DRILLING METHOD: $.5. Auger
BOREHOLE OIAMETER: -~ -4 [pp. =

GRID SYSTEM - DATUM: Whilehorse Copper LOGGED BY: AT
ELEV. STRATIGRAPH SAMPLES | LABORATORY PIEZOMETER
DEPTH INFERRED ST PrY No. lrveel W | TESTING INSTALLATIONS
~Z45£7-2 Ground _ Surfoce [EPpz ] E"‘l'""]
0.0 T LB
compact to dense,qgrey SILT,
SAND arnd GRAVEL' with 1 120017 |9
some. clay..”Till like
mmposzhan
[Z7| w137
L34 pV.C.
2 n |29 - Prpe. Slofed
2.0t
: ) Z| wlezl
compact, brown and while,
and ! grey ~and white SAND ‘
llsana eackfiil
@é;g_ — P _ 1
3‘4‘!{7:’-— . .h:
z:arr;iacf y brown and white ;
SAND and GRAVEL, with . —1| 19
lenses of grey 7l like & | v |33 1
5/’//}/ =sand 1.
2406.7 =1 w127 b (2
+3.5 \very dense, ight grey SILTY | _{:T_‘v.w..ﬁc‘/‘ 12, 1382
SAND with scorne ﬁ?rave/ e
2400.7 |Trace clay (6LACIAL TILL) 21w [>eols I3
F9- 5 End . of. Borehole

- THAMPSNN GEOTECHNICAL

Jin = 1O FF
H2-15

VERTICAL SCALE:
BOREHOLE NO:




£ T

RECORD OF BOREHOLE NO. 82-16

Location:  &° Dam - Upshearm Cresf DRILLING DATE: Oct. 7¢£ 11, 1982
DRILLING METHOD: S.5. Auger-
COORDINATES: . BOREHOLE DIAMETER: . .4 in.
GRID SYSTEM - DATUM: Whilehorse Copper LOGGED 8Y: 87
ELEV. INFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH ' No. rvee| w | TESTING INSTALLATIONS
. Ground _Surfoce [BP2ZLR [PETIER].
0.0 ! i g
gy 3/4,'@ N
N RVCE
: PIF& 1
. ;’df!d‘ ‘
: - e |t
Nole A 3V 2 1
Holes drilled for sland- ' 1 ‘I
-pipe  installations only. ‘I 14
Both holes located 117 1 8 )
fine grained rmuxed 1 I
Fills i1 upstream =2ore 1 1
of dam q
't sand |
|| kA |-
WV a N
It [}
1. T
r~ ‘”
d B 'I‘
q ‘..
i L Dry ..
I Dct. 15,1983

" > -

— Ay g
Ps H el

=

w_;_!w Oct. 15 1982

VERTICAL SCALE: [, = /00 £F
BOREHOLE ~ NO: E2-16

. T RAARAIE SR OINVTEP WA AL




St § Y

RECORD OF BOREHOLE NO. 82-19

LOCATION: ~ B Darm - West pabufmenf. Seclion DD DRILLING DATE:_ Oct 7, 1982

spillway Cenlerhine - DRILLING METHOD: A, 5 Auger
COORDINATES: - BOREHOLE DIAMETER: & /[p
GRID SYSTEM - DATUM: Whilehorse Copper LOGGED BY: &7
ELEV. INFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH _ wo. lrveel W | TESTING INSTALLATIONS
2505.4 Ground Surfgce EPez-13] l—r——l
0.0 1 Tt
/aose,;rey br—.awfn EILTY N . )
2500.4 | Fi1€ S mot's T2l & |- |y s
5.0% Fr V.C.
51« |42 it P’,Pe, slokted
‘dense lo very. Aense, browr = .
and white, fine, med:um |
and cocrse SAND . .. = <53 1.
-Band Backfll
24674 ~ i
18.07 “ Z | v |270|? 1
IRy Y=ot 12,1982
very dense, hghl gre wh:re S V. peolt” F
SILTY 5Aﬁaqw:fh9 r):/cv - 1
fo some C/ay (GLACIAL o lealw ‘I:
TiLL) -2 5]
LT
2470.9 71w les|H A
345 End of Borehole

VERTICAL SCALE: /im = [OFF
BOREHOLE NO: B2-19

- THOMPSON GEOTECHNICAL




/&

RECORD OF BOREHOLE

spillway certfertine . P.I.

COORDINATES:

NO.

&2-20

LocaTiON: ~ &' Darrr - West Abutment - Section D-D DRILLING DATE_..Ocl. 7, 1982

ORILLING METHOD: H.5. ﬁuge‘r—
BOREMOLE DIAMETER:_ & [r1.

GRID SYSTEM - DATUM: Whilehorse Copper LOGGED BY: &7
ELEV. A 'SAMPLES | LABORATORY PIEZOMETER
DEPTH INFERRED STRATIGRAPHY no. lrvee| v | TESTING INSTALLATIONS
2508.5 ‘Ground _Surtface laPoz2d [—|—I
0.0 1 T
: I 2vq5 |- 1
very loose, brown, Fine SAND, L1
with lenses of silfy fine sahd, :L'
welt . . . 71«39 T
oy e
1 10€ .
5.4_950 - - Al o« |4 1/ 75;7
/3.5 | dense, brown and while, fine
24915 | medium and * coarse sAND )
7.0 . w 19
ZZ&?’- 5 dense, brown Fine SAND & 47 1 ~
21.0% : Al-Sand Back £l
T S| . reo 1
very dense, light grey. white [T« (5t 1:
5/?'7'3/ .5A/‘;D ng#hqayfrm:e _"—{—F&’d'.lz, 1982
of clay (SLACIAL TiLL) NS
1
1.
v
24670 7] «Jreo|¥ H
39.5.. ] End of Porehole

- —— - —— o————.h 7] NN~

VERTICAL SCALE: [ir7:= /OFf
BOREHOLE NO: B82-20




LOCATION:

RECORD OF BOREHOLE

‘& Dam .

NO.

West Abubment. Section -0
Spillway Centerling - crest of s/gpe

&E2-2]

DRILLING DATE: Oct 8, 1982
DRILLING METHOD: H.5. Auger

COORDINATES: BOREHOLE DIAMETER: & /h
GRID SYSTEM - DATUM:  WHitehorse Copper LOGGED BY: BT
ELEV. INFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH ' Two. lrveel ' | TESTING INSTALLATIONS
2493 .0 Ground__Surface Pezzll [.._'_3
o0 silty sand, gravel and cobbles
245‘9_0 (FiLL) _,
5.0 ;
Frozern, grey ﬁne" and ) )
mediurm’ BA 07 with some 7 Roo[48 |9
gr'ave/ low, ice  conlent,
Some arys/‘a/s , ne Jernsés .
24720 7] - agg LL34in & avc
(4.0 |inferiayered, sofl fo firmy khaki 5ILT, & 1 pie Sb/f;g;:/.
24750 |(unfrozen) *and ﬁ'azen fine SAND ’;75 )
180 . EREREAL N
, 4] - |36l 1;
?’ergls_ ) bemn}r;n;g ve/ di_nse 5 .
/ rey- white e i sand Backhlf
r:gedz?tm and coarse 5AN£7 i Btk
huace fo some silt and #ace. P
c‘:/t::',c ;_ 6[./?6/‘@1:5 T,LLX)‘ C'Z{d but ] -
7 rozen] . Breaks down . J
weHv hand( ling S |56 J
‘l_
“ 34 '+
2452.0 I K -t 13 1982
410X |very dense,ight qrey- yellow 5/LTY £
2145.5 |, Fhre et e SAND, with I « |290#- "
44.5" trace 1o some ca}:
(6LRCIAL TILL)
“End of Borehole

— .-

Pl oot T P YN TRy W]

-

lin s JoFF
852-21

VERTICAL SCALE:
BOREHOLE NQ:




C./"T

RECORD OF BOREHOLE

NO.

Location: B’ Dam . West abulment . Section D-O

spillway cenferiine - Toe of Slope

COORDINATES:
GRID SYSTEM - DATUM: . Whitehorse copper

B82-22

DRILLING DATE: Jzf. [/, 1982
DRILLING METHOD: H.5. Auqcr
BOREHOLE DIAMETER: & /4
LOGGED BY: &7

ELEV. NFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH xo. |rvrel W | TESTING INSTALLATIONS
2450.2 - Ground _Surfaca l - ! L—r !
0.0 v T T 1
loose, grey and grey whife SILTY
| ,SA/J[? With sore yF,}m gravel =0l 4
2444, CCOLLUVIUM)
-0 : .
“\eompact, interlayered, grey white 5 .
ol o SAND, AR et 7
GRAVEL , and SAND with senre
silt and some._gravel [(CUIVIM) 75 , |2y
2435.2
2% ¢y infertayered ,
compact, iiferiayered , gre Z «
and 'ﬁwh/fe, frre yand mzdzum 4 )
SAND, and 3AND and %g; éz}gd /pfrz{ =
v ‘ : - Ho
2425.2 GRAVEL sS4 v47 1 dQ’fZ 225ft
250 % | , depin.
| derse , becomming  very dense, —— , 15,
hght grey - while SILTY SANP, |
with race clay (GLACIAL TILL)
2415.7 Z |« |74
34.5 - End of BPorehole

L L P Y Y Eal oS S onl TS ¥ VIFL I ]

VERTICAL SCALE: /[ /1 = JOFF
BOREHOLE NO:  82-22




RECORD OF BOREHOLE NO. 82-23

LocaTION: B Dearm - West Abufment _ Secfion F-F DRILLNG DATE: Oct: 8, 1952

Gravel Borrow Arez DRILLING METHOD: . 4. 5. Auger
COORDINATES: BOREHOLE DIAMETER: &/
GRID SYSTEM-DATUM: . Whifehorse cCopper LOGGED BY: &7
ELEV. FERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH I o Trveel w | TESTING INSTALLATIONS -
252/.4 Ground _ Surfoce 2ELL2 Q
0.0 ' ny T
Tcm.sa y grey. and Jarn SITY SAND N
RAVEL , wel 7 jevo| 7 |.
( WEﬁTHER’EP &LACIAL TILL) ,
2512.4 Z ]~ |51 i
20 T
derse, grey SILTY ﬂwp NN AN Fi~sm g 2vc. e
] 'Z GI?AVE {éLﬁClﬁL I 'V st hp -
__Cc:’/ g odarmp, may.. b'e L 1
i locer! ;::anes . 4| «" ({280 g
2496.9 =| » |65 o :
24.5 :,_,,rfama’,.,ﬁackﬁ /i
dense fo very dertse, grey '
artd brown,F/ne arnd Z | ~ 740 :
medium SAND, wel i3
24879 e j{,’ | » 2ct 12,1982
33.5 lvery depse, lighl qf-' wh/fe - T
SILTY fine ‘and the AMD (X
248/ 9 | race clay (GLRCIAL 7’/U- ar-al A H
325 Lnd _of _Boreheole . ...

VERTICAL SCALE: [ 1r1= /O FF
BOREHOLE NO: S22-23

- THOMPSON GEOTECHNICAL



Nl 1

RECORD OF BOREHOLE

LOCATION: Lower ‘A’ Valley — Gravel Borrow Area

COORDINATES: 57,0i8 N — 71,970 €
GRID SYSTEM - DATUM: Whitehorse Copper

NO. 83 -1

DRILLING DATE: Aug. 25, 83
DRILLING METHOD: Schram Air Rotary
BOREHOLE DIAMETER: 6 in.

LOGGED 8Y: D.C..

NCOTE:

Na samples token,
Stratigraphy inferred
from drill cuttings and

drill  bhehaviar,

ELEV. INFERRED STRATIGRAPHY SAMPLES | LABORATORY PIEZOMETER
DEPTH no. Itvee| 'w+ | TESTING INSTALLATIONS
SP83%~|
2381.8 Ground _Surface L I l—1
0.0 v
Clean, grey SAND, GRAVEL iF| 374 0. dia. Pyc.
COBBLES. DOry _’“’-:’S"“‘"“"" tip
’l
2508 f:
1.0 Clean, grey SAND ¢ GRAVEL g
with occ. cobbles. Becomming oe Cramula
-'e‘:f:;s slightly silty with depth, pu ;JB;L'L‘;;,','
Clean weil graded "
SAND & GRAVEL ¥
2357 8 '}f
24.0% _‘Tv--*-.___ Aug 30, 83
Crs. SAND & fine GRAVEL. I
Tr. Sit kS
25528 ;
290 1L
Tan, SAND, SILT & CLAY X
(GLACIAL TILL)
2541 8
40.0 End of B8orehoie

o THAMBCENAN GBEOTFOCMNICAL

VERTICAL SCALE: lin =10 rt.
BOREHOLE NO: 83—




Ll A

LOCATION: Lower ‘A’ Vailay — Alaska Highway

COORDINATES: 87,450 N - 73,520 E
GRID SYSTEM - DATUM: Whitehorse Copper

RECORD OF BOREHOLE NO. 83-2

DRILLING DATE: Aug 25-26, '3
DRILLING METHOD: Schram Alr Rotary
BOREHOLE DIAMETER: 6 in.

LOGGED BY: B.T/DC.

ELEV, SAMPLES LABORATORY PIEZOMETER
OEFTH INFERRED STRATIGRAPHY
no. lrveel w TESTING INSTALLATIONS
2389. 8 Ground _Surface R E:::.:l
0.0 ¥ L
i
Grey S5AND, GRAVEL ‘
¢ COBBLES. Dry &
1]
B
i1 ‘1'5'34 in. dia. PV
23618 Ripe — slotread tip
Z8.0 1 :
Stiff, brown CLAYEY SILT. q:
2357 8 Damp 'k
3270 B
Brown SAND ¢ GRAVEL L ¥
2383, 8 Damp o moist .f
36.0 Light brown fine, med, ¢
2350.3 ers. SAND. Damp -+
395¢ i
i p
Light brown SILYT, SAND, o
GRAVEL ¢ COBBLES, Dry. MNP
(GLACIAL TILL YD) 1-
2324. 8 :
65.0 g

Continued next poge

L TRIARMDSAM SEOTFEOMNICAL

VERTICAL SCALE: { in, = [0 ft.
BOREHOLE NO: 83-2




(ol =T

RECORD OF BOREHOLE

NO. 83—2 Contd

LOCATION: DRILLING DATE:
DRILLING METHOD!
COORDINATES: BOREHOLE DIAMETER:
GRID SYSTEM - DATUM: LOGGED BY:
ELEV. SAMPLES | LLABORATORY PIEZOMETER
—— INFERRED STRATIGRAPHY
DEPTH no. |rreel ‘w* TESTING INSTALLATIONS
Continued from previous page [epsz2) L_.'.._.J
LI |
1
3/4 in. dia, P.V.C.
: :Spe— Slotted tip
e
N
Light grey & brown W B
SAND, GRAVEL & COBBLES, aa
Tr. to some silt. Dry 3
1
E"e quvoﬁ Material
¢
il
2288.3 _ y
1015 Up
2265 8 BOULDER 44
04 NN
|-
4
n‘ A}
SAND ¢ GRAVEL. gd
il
.; .\.
o
22648 \. 1
2450 o BOULDER 1l
127 \ 1
SAND with some GRAVEL. NE
Dry. h §
22578 I
20858 SAND £ GRAVEL. Moist. 4.
(X! N
B ,‘r—»!-.%_.. Aug 30, ‘83
SAND ¢ GRAVEL. Some silt A
A L
1y
NE

Continued next page

VERTICAL. SCALE: I in = (0
BOREHOLE NO: 83-2




ey

RECORD OF BOREHOLE

LOCATION:

COORDINATES:

NO. 83—2 Cont'd

DRILLING DATE:
DRILLING METHOD:
BOREHOLE DIAMETER:

GRID SYSTEM - DATUM: LOGGED BY:
ELEV. SAMPLES | LABORATORY PIEZOMETE
—r INFERRED STRATIGRAPHY R
DEPTH no. |rveel ‘v TESTING INSTALLATIONS
2249.8 Continued from previous page ["s'ﬁals-ej { r~—]
1400 e T
iy
SAND { GRAVEL "
,’:"j Backfill
22398 ] ..5
180.0 Firm brown SILT with some clay o
2038 and tr. to some sand. (GLACIAL TILLT) gj

134.0 End of Borehole

VERTICAL SCALE:
BOREHOLE NO:

I in = 1O ft
az-2







PIEZOMETRIC OBSERVATIONS

/E

(STANDPIPE PIEZOMETERS) STANDPIFE No:  82-1A
. DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(FLY | CH)
gt 4/82 | -
Locarion: ____BH 87 -/ 0ct.12/ 82 | Ory
oc & %gfy A-A4-0ld Porad\\Oct. 19/ 82| -
COORDINATES:
REF. DRWGS:_A19ures Jurze 2o0/83 ory
’ Wov. 22183 -
TYPE/MoDEL:__ Slotfed Tube
CONFIGURATION: 5721730406 Lty 1t/ 84| Or (7
INSTALLED : sept., /52%" .
TOTAL LENGTH: 34 &’ Jly e8|~ C.[“‘b€5f/';~;"ﬂ?’}
COLLAR ELEV: 2573.2’ |

GENERAL NOTES

() Conndlitron s indicare slard-
pipe may be located mitiit

zorze of partially saturated

How. See alsp Record of

Borefiole No. 82 -/.

Sheet / of /

—~THOMPSON GEOTECHNICAL
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIFE No: 82~1IB

COLLAR ELEV: Z57Z.7’

OEPTH | PIEZOM.
INSTALLATION DETAILS DATE To S.W. | ELEVATION NOTES
GEY | A
oct. 4 /82 -~
LOCATION 8H 82-7 gcr. 12/82| Oryf
secliorz A-A, Old Aond || gct. /19/82| -
COORDINATES
REF. DRWGS:_AGUres suree. 720/83) Dry
Nov. 2F/83 | -
TYPE, MODEL:  S/olfed TuLe
CONFIGURATION : S7@zapiPe July 1/ 84\ Pry
INSTALLED : Sl /87
TOTAL LENGTH: /7 3/ sy 6 J8E| Ore sourided w (A2

GENERAL NOTES

¢) Corndiitcorns srarEare stanRd -
pupe may ve localed weiherz
zorze of parlially sarurared
How. See also Kecord of
Boretrote M. 87-7.

Sheet [/ of /

 THOMPSON GEQTECHNICAL
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 - 2A
INSTALLATION DETAILS DATE '?gpST'w EEiE%zAg?g)N NOTES
(#7.) ( #7.)
gc?. £ /82| -
ocation:  BOH 82 -2 Oct. 12/87| —= tMud at 350’ (E.2643.9")
Seclor: A-A, Old ord || oct, 19/82| -
COORDINATES :
REF. DRWGS: /f7Qures Jerze Zo/B3| " " "
Nov. 24/83| -
TYPEsMoDEL:  Slorted Tule
CONFIGURATION : 5’2‘52/?’0’,0/,:0@ July /84 —— Mud @l 3537 (€L 25643.67)
INSTALLED Seol. /32
TOTAL LENGTH: 36,7’ July &/ 82| Ory Sounded fo 35.17
COLLAR ELev:_ 2578.9’ /5&,%54 3/ | By o |

GENERAL NOTES

() Coneditipres cndicale standpype
may be located wittur zore
of partially fow. See also
Record of Boreltole NO. 8Z-Z.

b TR AA DS R OYTE RN AL

Sheet [/ of [
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PIEZOMETRIC OBSERVATIONS

-

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 -28
INSTALLATION DETAILS DATE ?gpgm EiEIE‘E\/i?'I:AON NOTES
’ (A.) | (F)
ot $/82| -
LOCATION Bl 82 -2 oct, 12/ 82 | Ory
gectton A-4, Old Portd || gt 19/872| -
COORDINATES ®
REF. DRWGS: _AGures Jurze 70/ 83| Lry
NWVor. Z8/83 | -
TYPE/ MODEL:  Slorfed Tube
CONFIGURATION:_S7@nnapio¢ Aly /8BS | — Mud ot 2437
INSTALLED : Sept /87
TOTAL LENGTH: Z4.6° ety 6 /82 | Ory Sourrded 70 7407
COLLAR ELEV: Z579.7! 6 /Jué,ﬁ/ A,

GENERAL NOTES

) (ornaition s thareate siarnapipe
rzay be localed withig zore
ofpartally salurated Flow.
See also Fecord of Boreftole
No. BZ-Z.

Sheef/ of /

L THOMFSON GEQTECHNICAL
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PIEZOMETRIC OBSERVATIONS

.

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82-24A
DEPTH | PiEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(#7.) ¢4
el £ /82| -
LOCATION BH BZ - 24 det, /7 /&Z 0/'9 < 2545. 3
Secliorr A-A, Old Fonrd \| pct. 19 /82
COORDINATES
REF. DRWGS :__Agures Juree 20 /83| Ory
Nov. 74/ 83| Ory
TYPE/ MODEL: _ Sloffed Tube _
CONFIGURATION ;_S/2rapipe July 1/ 84| 28.F 2546, 6 |Botformr wurdetineg
INSTALLED 4_9,..6/.‘ /B
TOTAL LENGTH: 3007 . vuly 6 /8¢ | Ory Botorr ar 78.2"
COLLAR ELEV: 2575.37 /6 @:‘7 37 %

GENERAL NOTES

e T ONA R QAN (SFOTFCHNIC Al

Sheet [ of /
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 -248
INSTALLATION DETAILS DATE To S.W. | ELEVATION NOTES
AN S

oct. 4/87| 13.9 | 756/. 4

Location: ___BH 82-24 oct. 12/ 82| 1456 | 7560. 8
Sectiorz. A-A, Hd Pond || per. 19/ 87| -
COORDINATES®
REF. DRWGS: _ fIQLres Juree Zo/83| 1.6 | 7563, F
’ Nov. 74/83| 13.6

TYPEs MoDEL : __ Slorted Tube |
CONFIGURATION: Zrzzormeler Jutly /84 135 | 72567. 8
msTALLED:  OCl /BZ
ToTAL LENGTH: /5.0 July 6 /87| Dry |%£7562.]\ Sounded to /3.2’
COLLAR ELEV: _Z675.37 6. Lun % Z’l(_" | drvndia fo 4na

v

GENERAL NOTES

O lollar devatiorn subyecr
fo diarrge wilfy settlementt
of latltizgs.

Sheet / of /
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PIEZOMETRIC OBSERVATIONS

ot VISAL T ST DT

-

q

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 - 3A
INSTALLATION DETAILS DATE o ow. | ELEVATION NOTES
(#¢.) ( #1.)
oct. 4/82) Pry
cocation: B 82.-3 Oct. 12782\ Dry
Sectiorr 8-8, 0ad Aord\ pet 19/82) -
COORDINATES
REF. DRWGS 1 __Flqures Jerze 20/83| Dre
Nov. 24/83| - Blocked by ice.
TYPE, MODEL:  Slorted Tibe
CONFIGURATION :_S/arapipe. July 7/ 84| Dry
INSTALLED:  Seol. /87
TOTAL LENGTH: 35.07 July 6/8%| Ory Sourded o 34,/
COLLAR ELEV: Z2578.8' /5 C’%y, ' Mwﬂyf %

GENERAL NOTES

~—THOMFPSON GEOTECHNICAL

Sheeat /of /

C/<
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 82 - 4,%

INSTALLATION DETAILS DATE To ow. | ELEvATION NOTES
(A | (A
dct. 4/82) 38.8 | 7539.2
LOCATION: BH 82 -4 oct. 12/82| 38.8
Gectiorr 88, Old Portd | per 19/82| -
COORDINATES
REF. DRWGS®__ A7 ES Juree 20/83| 38.7 | 2539. 2
’ Nov. 74/83| 39.3 | 2538.7
TYPE/ MODEL :___ S/orted Tube
CONFIGURATION : ffa/zq’ﬁﬁvg July I SEE 39.4 | 2538.6
INSTALLED : 5{,02“, /82
TOTAL LENGTH: /.5 7 July 6/82 38,5 | 2639 .5| Bottorrr al 39.07
COLLAR ELEV: Z578.0°7 /5 CZUA /1 36.46 | 254/ 0 S ﬁggw‘;

pate @ 566 7L

GENERAL NOTES

e Tk FYA A I PRETYTES SN LA M NI A

Sheet /of/
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PIEZOMETRIC OBSERVATIONS
STANDPIPE No: 82 -~5A

(STANDPIPE PIEZOMETERS)

DEPTH PIEZOM.

INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(A) ( /1)
get. 4/87| -
Location: _ BH 82 -5 Jct. /17/82| 45.3 | 2532, 7| Leve! riseng

Sectiore 8-8, Old ndl| gt 19/87) 39.2 | 7538.8

COORDINATES *

REF. DRWGS:_A/gures Jurre 70/83| 39.72 | 2538.8
Nov. 74 /83| 39.7 | 2538 3

TYPE/ MoDEL:__ S/olled 7ioe

CONFIGURATION :_572/20D D€ Sty W /B doo | 7538.0
INSTALLED: ___ JcZ, /B2
TOTAL LENGTH: 46.0° July 6/82) 39.) | 2538,9)\ Bottormt at 46.57
coLLar ELev:  2578.0 '€y 1 | 363 |Z89nd | G r@ lé'-c"-g»fgm
‘ /1 0F = 783 4
FeSh. O

UIA M w;o/,&

GENERAL NOTES

Sheet [ of /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 82 - 5B

DEFTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(#.) { ~.)
oct. 4/82| -
LOCATION | BH 82-5 oct. 12/ 82| Dry Spunded 10 72.5°
Sectronr B-8, Hld Aond || gct. 19/82) -~
COORDINATES
REF. DRWGS: ﬁgur'e’ﬁ‘ JUZE 20/55 5’/‘4;/
Nov, 24/83 | Dry
TYPE/ MODEL :  Slpotlted TULE
coNFiuRATION: Aarfial Pz, |\|vuly /84| ory
INSTALLED : pct. /82
ToTAL LENGTH: Z22.6° July 6/8% | Ory Spurnded 7o 72.5°

COLLAR ELEV: Z2578./7

GENERAL NOTES

o) ollar etevarion subject lo

charge with selilernent?
of fatitngs.

Sheet /of /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 82 -7

/e

OEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
( A7) ( 4.) :

| aet, 4 /82| 68,2 | 25/8.2

LocaTion:  BH B2 -F dct. /12 / 8Z) 58.3
secttone C-C ,0ld Pord || O¢t 19/872] -
COORDINATES K
REF. DRWGS: AGuUres Jurze Zo/83 58.1 | 25/8. 3
Noy. 24/ 83 68.3

TYPE/ MODEL:___ Slolted Tule
CONFIGURATION: _ 512/70/04P€ July /84 — Blockea ?
INSTALLED : oel. /82
TOTAL LENGTH: 674" July 6/87| 58.2 | 25/7. 2
COLLAR ELEV: _ Z576.47 /b @y 2/ | 574 |25(9.0 /‘5'/,";' :.:: v f?’éf’:ﬂj

GENERAL NOTES

L TRIANADIC AN REOTECLIAIC AL

Sheet ./Hof /
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 -8A
INSTALLATION DETAILS DATE 1?5?51‘3 Ezflgs\:/i?*';dou NOTES
( #2) ( /£)
ocl. 4 /82| 55.4 | 2520. 4
LOCATION: BH 87 -8 Oct. 12 /82| 55.2
Seclton ¢-C |, old Pend | oct. 19/82| -
COORDINATES® .
REF. DRWGS:  AYJLrES Jeree 20/83| 55.1 | 2520.7
Nov. 74/ 83| 55.2
TYPE/MODEL:___ Slotted Tube
CONFIGURATION 5/‘4?/2431575;05 Sty /S 8E 55 F | 2520./
INSTALLED : Jgct, /82
TOTAL LENGTH: 63.0° July 6/82 56,/ | 75/9. #
COLLAR ELEV:  2575.87 /b Quy |55 2599 | /725, Lo §L.S

20 20 n b 0F A

GENERAL NOTES

— THOMPSON GEQTECHNICAL

Sheet / ot /
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STANDPIPE No: 82 -8B

PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

DEPTH PIEZOM.

INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(#) ( #2.)
gct. 4 /821 -
LOCATION: BH BZ-8 oct. 17/82) 216 | 2553.9

Sectiorr C-C, Hd Porzd || gctf 19/82 | 20.9 | 2564, 5

COORDINATES
REF. DRWGS: AlQUres Jurte 20/83| 19.8 | 2555, 6

Mov. 24/83| 20,0

TYPE/MODEL:  S/0rved 7ube

CONFIGURATION: ' 57amnQoloé Sty / /34«’ ory lrrcorrirrrzed
INSTALLED gct. /82
TOTAL LENGTH: 372.5 ° July 6/82| — LDarnaged

COLLAR ELEV: Z5756.4'7

GENERAL NOTES

o) loltar elevationr subfect 1o
charrge witt serilernertt
of laelerigs.

R R e Y L Y NI e e R e VI N TP R N Sheet /Of/
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82-9

DEPTH PIEZOM.

INSTALLATION DETAILS DATE To s.w. | ELEVATION NOTES
(/) (A1)
octl. 4 /82| Ory

Geclvorr 0-0, Old Fored || get 19/82) -

JCOORDINATES -

REF. DRWGS:  A1Jures Jrze 20183\ Ory
Nov. Z4/83| —
TYPE/MonEL:  Slolled Tube
CONFIGURATION: S1Rraptre July 1 /84\ Dry
INSTALLED Oct. /82
TOTAL LENGTH: 30.07 Jully 6/8¢| 79,5 - Bottomt at 79.5%5"°
coLLAR ELEV: 2592.7’ J L 2ot 9| b - |l wiw = U O Ypr

GENERAL NOTES

Sheet / of /

e THOMBPSON GFOTECHNICAL
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PIEZOMETRIC OBSERVATIONS |
STANDPIPE No: 82-10

(STANDPIPE PIEZOMETERS)

DEPTH PIEZOM.

INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
( A1) (£t
gct. 4/82\ ory
LOCATION: BH BZ-10 oct. /2/32 0/'{/

Sectiorr 0-0, Old Pored | pget. 19/ 82| -

COORDINATES }
REF., DRWGS:__ A /JUTES Jiurre Zo/8% ory
Nov. 24/83) -

TYPE/ MODEL:  Slofted Tibe
CONFIGURATION : 5’2‘&/76’2’,4‘7{,'05 Jtly /84 347 | 26546

INSTALLED : det. /82
TOTAL LEneTH: 3577 July 6/87| 34.3 | 2555.0 | Botlorrs at 34.8°
Ico'u.An eLev: 2589.3° //qéfP{p“f" g/ AM‘#' F0 v LY. O'SWL

GENERAL NOTES

Sheet | of

b THONRSON (SFOTFECHNIC AL
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 81 - |
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(A | (A

Aug 018/ 9.0 | 23943

LOCATION: Bt 8-/ sepl. 2/ 8/

Section A-/4 A Dar \Oct 70/8/

COORDINATES

REF. DRWGS:_/A/JuUres Ly 25/82) 9.8 | 23935
ocr. /12/82) 4.6

TYPE/MODEL: S/0 ey Tube ocl. 79/82| 10.0

CONFIGURATION : 57/2/70.0L08

INSTALLED : V4 /8/ Jurze 17/83| 6.4 |2394.9

TOTAL LENGTH: /&7 Sept. 3/83| 9.0

COLLAR ELEV: Z2#03.3’ Nov. Z4/83| 9.4
July rESBE| 9.3

GENERAL NOTES
May 23/85) 8.9 |2394. 4
ity 2/82| 8.8 .
I Gug 9 | g | 23964 | (PT 2097 79
' ' (41 m 228> B4
L -THOMPINN GFOTECHNICAL Sheet / ot /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 83 -1

DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(A | A
Aug.29/83| (4.9 | 7368./
LOCATION: 8H B3 -/ Nov. 26/83| /5.4
| Lower 4" valley
COORDINATES : July 14/84| 15.6 | 2367 4
REF. DRWGS: /F/gures
July 6/821 150 | 7368.0

TYPEsMODEL: Srofted 7ibe

CONFIGURATION: S1Qrrapipe
INSTALLED: __ Aug. /83

TOTAL LENGTH: 300 %

COLLAR ELEV: Z#83.0'

GENERAL NOTES

Sheet / of /

L THAMDSNON GFOTECHNICAL



PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 83-2

INSTALLATION DETAILS DATE

CEPTH
TO 5.W.

(#)

FIEZOM.
ELEVATION

CA.)

NOTES

Auwg. 79/83

/36,2

77254 2

LOCATION: BH 83 -2

Lower A’ Valley

COORDINATES -

REF. DRWGS: /’}*_‘gdzf'f.‘?

TYPE/ MODEL: Sloffed TubE

CONFIGURATION :_57Qr7Q0L0€

INSTALLED:  ALG ./ 83

o’
TOTAL LENGTH: /£3.56° 1

COLLAR ELEV: Z390.4 7

GENERAL NOTES

L THOMPSON GEQTECHNICAL

Sheet / of /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No:

/e B!

e S

79 -1

DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
{ #1,) { #£)
Mear 2'2/?9 2403. 2
LOCATION: B8H _F9-/ Jure 13/ #9 240%./
'8 Darm July 72/ 79 2404. 8| Approximate orily.
COORDINATES : Sept, 14/79 2405, 6 " "
REF. DRWGS: _£1QUL 05 dct. 27/ 79 2399, 3 | Pumiping
TYPE/ MODEL :_ S/0tted Tube July 2/ 80 | Ory - Purrpiizg
CONFIGURATION: 572/7dp1pE
INSTALLED :___ Marcir/ 79
TOTAL LENGTH: Sg2 NOol2 /) Oct. 5/ 82 | 6.1 |2403.9
COLLAR ELEV: “ “ oct. 12/82 | - -
ger. 79/ 82 - -
GENERAL NOTES Jurze 20 (83 - -
s¢pl. 4/83 | - -
Diube exlended Quring dasm ||NOV. 75/63 60' 9 |249/./
cornstructior (1939/80)
- arigunal length 35.17 | July 14/84) 60.7 | 240¢.3
- orvgunal etev. 2434,/ /
‘ , N/ F/ER| 6/.3 | 2403, 7
- extended length 66.0° “;/ / jz' /7 — >
- present elev. 246507 |- Aty ol - : a m“‘f’j‘/ '

L) Elevalions prior 10 Jcl /87
Qre QuproxirIale orely -

iRV Y WinTareY ¥ SETNTIT /IR A

Sheet ( of /_




PIEZOMETRIC OBSERVATIONS

......

- /af'gmw‘ elev. Z4FS. 47

) Elevaliors preor 0 et /82
are agoroxemare oy .

(STANDPIPE PIEZOMETERS) STANDPIPE No:  79-2
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE To s.w. | ELEVATION NOTES
(£L) ( £ :
mar, 72 /79 2492.2
LocaTion: BH F9-2 Jurte (3/79 2403.0
'8 Darr July 27/ 79 2404.5 | Approximaie Only
COORDINATES: ) 5'6’,!77' /4 /) ?G - Blocked
REF. DRWGS :_A/QUIEs o, 27 /79 - “
TvPes MoDEL:_Bl0lted Tube ||July 2 /80 2399.5 | Pusmper?g
CONFIGURATION : f’fa/?czfﬁ{g:?e
INSTALLED:  Maraz/ 79
TOTAL LENGTH: Sp2 Nole () ocl. 5 /82 | #2.2 | z¢03. z
COLLAR ELEV: * " gcl. 12/ 32| - -
ger. 729/82)  ~ -
Jure 2083 — -
GENERAL NOTES
Seol. # /83 -~ -
[ Tube exterded during dam||P7 S/ 85 - - |Blocked al s aeptt
consiruction (1979/80)
-ortgqunal tength 490" \wuly 4/84| #.9 | 2403.5
~oregpnal elev.  2438.0 !
July FrIR - -
-exlenzded lenglt/r 86.47 7 /‘ a
/6 Gy 9| — | — e ygid.

s THORADRCOIN (SFOTFCHNMITAL

sheet / ot [/




PIEZOMETRIC OBSERVATIONS

) Elevatiorns preor o Ol /82
are qooroxunale orly.

N !
;‘/T.J f:(,&",‘ ﬁ-ﬂfw

<, Sepr I/
rd

Mg 0 e I

L]

(STANDPIPE PIEZOMETERS) STANDPIPE No: 79 -3
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(A | CHED)
Mar. 22 /79 240%.5
LOCATION BH 79-3 Jure 13/ 79 2403.5 v
B’ Darr July 22/ 79 7904 8 | Aoproxemare ortty.
COORDINATES sept. 14/ 79 240% 3 " '
REF. DRWGS :_f/YUIES ocl. 22/ #9| 240(.0 | Purriperng
TYPEs MODEL : 5700 TULE Juty 2780 2399.9 | Purrzpi/7g
CONFIGURATION: 572118 0(0¢&
INSTALLED : __ Maret /79
TOTAL LENGTH: S¢e MoZe 1) Ocl. 65782 | 67.F | 2403.9
COLLAR ELEV: 7 i Jel. 12/ 87 | - -
oct. 29/82 | - -
GENERAL NOTES surze 70/83| - -
Jept. 4/ 8% - -
) Tibe extonded during dard 700 75/83] 62.6 | 7404
corsiruction (1979/80)
~orvginal lenglle 46.5° \\July 14/84) 67.4 | 2404.3
-origina!l eley. 7334. o’
= Nty ? - -
- exlerrded lenglfe f‘«"._.Z éf,fq /ﬁ (/5 3 -/g a? 7 ) aigz =
- v66.2 |2 M| 69 |zuou g
pre serzl elev. 7 — M?"“’ }_f}u ey
’ 2 It | S Y lzdodp | A g4 91 130 2

Sheet / of 7

L THOMBPSNN GFOTFCHNICAL
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No:  82-1i
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(ALY | LA
| oct. 5 /82| 36.7 | 2479. 7
Location: ___BH 82-1/ dct. 12/82| 37.0 | 2479.4
Seclion 8-8 , B Darrr |pgcf 29/82| 37.7
COORDINATES
REF. DRWGS:__AIJuUres Jure 20/83 37.0 | 2479.4
Sepl. 4/83| -
TYPE/ MODEL:__ Slotted Tube Nov. 76/83| -
CONFIGURATION :_ $02/70/04PE
INSTALLED Jel, /57; Jaly 14/84) 39./ | 24772 3
TOTAL LENGTH: 40,07
COLLAR ELEV: 25/6.&7 July ? [8F Dry _ Sourided o 39.27
| /6 duz 9/ | Dry <2475

GENERAL NOTES

THAIAARIIAR

el wakai~Fal Wi Vel V]

Sheet / ot [




PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 -12
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO $.W. | ELEVATION NOTES
(A | LA
Jct. 5 /82| 38.9 | 2468.3
LOCATION: BH BZ-/2 et /12/82) 336 | 2473. 2
Secliorr 88, B'Darme || pct. 79/82| 33.7
COORDINATES :
REF. DRWGS: AQUres Juree 20/83| 33,9 | 2473.3
Sept, 4/83| -
TYPE/MODEL:  Slotied 7ule Nov. 75/83| -
CONFIGURATION : ffdﬁt@'ﬁ:‘/‘aa
INSTALLED : dct. /82 uly (F /8E Dry
TOTAL LENGTH: 43,5’
coLLar erev: 2507 2 July FrBR| Dy Sourided 7o 42./°
/6y T/ | 419, 040520128 - /m Lo
4.9 it

GENERAL NOTES

Sheet [ ot /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

-~

STANDPIPE No: 82-13

INSTALLATION DETAILS W DATE 70 SW. | ELEvATION NOTES
(F4.) (F7.)

del. 5/82| -

LOCATION: Bl B2-12 oct. /12/82| 32.] | 2465,/

Sectionr 88, '8 Carmnt || got. 29/82| 32.8
COORDINATES: |
REF. DRWGS ' A/0urés June 29/83| 305 | 2466.7
’ Sepl 4£/83| -

TYPE/ MODEL :__ $/0led Tibe Nov. 75/ 83| —

CONFIGURATION 5/&/75/2’;?]/275

INSTALLED:  Jci. /ﬂZi Jaly 4 /84) 39,9 | 2457.3

TOTAL LENGTH: £2.0’

COLLAR ELEV:_Z497.2’ July 7 /87| 39.0 | 7¢58.)
/é%?/ Ho. 8 | 2454 F| 1235w I LU

Les #H

GENERAL NOTES

L THOMBSAN (GFOTFCHNIC AL

Sheet /of/
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OMETRIC OBSERVATIONS
PlE2 STANDPIPE No: 82-14

(STANDPIPE PIEZOMETERS)

DEPTH PIEZOM.

INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
LAY | O
0ct. 6/82| 747 | 7472.8
LOCATION: BH 82 -1 ocl. 12/82| 24,9

seciton O-C, 8 Dam || Ocl 29/82| 75.7

COORDINATES -
REF. DRWGS: A7GUres Jurne 20/83) 74.9 | 2477.6

gepl. /83| -
TYPE/ MODEL : Sl0ffed i€ Nov. 75/83 -~

CONFIGURATION :_572/1d/pipe

sTALLED: _ Jcl /82 suty 14/84) 29.7 | 2467 8
TOTAL LENGTH: %7/ ‘
coLLAR eLev: CHGF5’ July 7787 | 29./ | 2468 .4

lh Aue 0l 25 9 | 24686 B8m Ly OUSL

GENERAL NOTES

Sheet [ of /

—THOMPSON GEOTECHNICAL
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 82-15

e —

DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TC S.W. | ELEVATION NOTES
(#.) | (A)
Ot 5/82 | -
LOCATION: BH BZ-15 el 12/82 | 48,0 | 2405.0
SecZiorr <C '8 Oarre || Ot 79/82 | -
COORDINATES
REF. DRWGS:  A/gures Juree 20/83| 48.0 | 2405.0
| ) Sept 4/83| -
TYPE/MODEL:__ 5/01ed Tube Nov 76 /83| -
CONFIGURATION: 5/5?/7(:’19{,275
wsTaLLED:__ 0¢T. /82 sty 14/84| 48,9 | 2404,/
ToTAL LENGTH: 57.6 7
coLLar eLev:  2453.0° July /82| 49,/ | 2403 .9
| o Auy I | 462 | 29667 14 m Ly O/m

GENERAL NOTES

Sheet / of /

— THOMPSON GEOTECHNICAL
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PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82-16A
CEPTH PIEZOM.
INSTALLATION DETAILS DATE TO 5.W. | ELEVATION NOTES
(#7.) t #.)
oct: 5 /82| -
LOCATION BH 82 /& oct, 12/82 | 60.7 | 245%

(rest of B Oarm Dct. 79/82| 6/./ | 2456.7
COORDINATES® _
REF. DRWGS: /AGures Jerze Z’G/é’ﬁ 0.4 | ZZEF. 4
) sepl 4/83| 63.0
TYPE/MODEL:__ S/0lred Tiede Nov. 25/83 | 64.4
CONFIGURATION : 51‘(2’/‘762_’/7!}?&

INSTALLED : oct /87 July 14788 64.9 | 2457.9
TOTAL LENGTH: 6707 ' |
COLLAR ELEV: Z5/7. 87 July 7/82 63.9 | 24539

/édu;; 91| 59.3 | 2458.4| 181w L 7

GENERAL NOTES

L THOMPSON GEOTECHNICAL Sheet [/ of /
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PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

-

STANDPIPE No: 82-168

INSTALLATION DETAILS DATE -?SF;T{"J_ aié%i?*%ﬁ NOTES
ALY | (A
oct 5/82| -
LOCATION: EH 82 -16 dcZ, 12/82) Dry
Crest of B Darr oct 79/87| Dry
COORDINATES : :
REF. DRWGS: AlQUrES surze Z0/83|  Dry
Sept. 4 /83| Dry
TYPEsMoDEL:  Slotted Tube || Mov.75 /83| Ory
CONFIGURATION .52%2/%5,02296
INSTALLED: __J¢Z. /82 Sty 12/84| Ory
ToTAL LENGTH: 53.0°
coLLAr ELev: 25/ 5 July P/EF | Ory | Sourdea 70 57.87
| 16 fuy TV o Z#éf;‘?j /e rn, 52U

GENERAL NOTES

b TRAM AL R RN SEOTFCHNIC AL

Sheet / of /
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PIEZOMETRIC OBSERVATIONS

-

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 -19
DEPTH | PlEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
(AL} ( 7#)
ocl. 5782 -
LOCATION: BH 82 -/9 oct. /Z/JZ 24, % | 2482.9
Sectiore 0-0, B8'Oamt || gct. 79/82)| 24.9
COORDINATES:
REF. DRWGS: _ A7qures Jure Z0/83| 25.8 | 2482.8
Seol. 4/83| ~
TYPE/ MoDEL:  Slotred Tube Nov. 75/83 -
CONFIGURATION ;57877 AL0DE
sTALLED: Ol /82 sty 14 /84) 24.8 | 2462.8
ToTAL LEnaTH: 378 7 |
COLLAR ELEV: Z507.6° Jutly F/EF| 2.8 | 2482.8
/6 du 9/ | 2/, | 24853 665 un
GENERAL NOQTES
e THAMBCAN GEOTECHNICAL Sheet / ot /




PIEZOMETRIC OBSERVATIONS
(STANDPIPE PIEZOMETERS)

STANDPIPE No: 82-20

PIEZOM.
INSTALLATION DETAILS DATE ELEVATION NOTES
{A)
oct 5/82
LocaTion: BH B8Z2-20 det. /2/62 2478.3
Section D-0, B'Darse | ger 79/82
COORDINATES !
REF. DRWGS: //Qures Jurze Zo/83 Z4728.2
sept. 4/83
TYPE/ MoDEL: Slotted Tube || Nov.75/83
CONFIGURATION: S7@/780408
INSTALLED : gert /82 July /484 Z4728.3
TOTAL LENGTH: #3.07 _
COLLAR ELEV: Z5//.77 Sty /7 24 28.0

/6 au;’??/

243220 7D m

GENERAL NOTES

Sheet / of /

"~ THOMPSON GEOTECHNICAL
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PIEZOMETRIC OBSERVATIONS
STANDPIPE No: 82 -2

(STANDPIPE PIEZOMETERS)

QEPTH PIEZOM.

INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
CA) | (A4
‘ dct. 5/82 | -
ocation: | BH 82 -2/ oct. 12/82| 41 | 2452.8
gectiorr -2, 8 L || gct 79/87| -
COORDINATES®
REF, DRWGS:  ArQures Jure Z9/83| 414 | 2452.5

Sepr. 4/83) —

TYPE/MODEL :  Sl0rteqd Tibe Nov. 76 /83| —

CONFIGURATION : 5?52/762/,0{,'06

INSTALLED : oct. /82 July 14/8E| 4.4 | 2452.5
ToTaL LEnGTH: 54.0 7
coLLar eLev:_ 2493.9’ Sy 7 )87\ #1.2 | 2457, 7

I Quen D0 Yo R | 2uss.) | /2 4E aa

GENERAL NOTES

e TRIAAADEAN REATECUNIC AL Sheet / ot /




Ll A

PIEZOMETRIC OBSERVATIONS

(STANDPIPE PIEZOMETERS) STANDPIPE No: 82 - 23
INSTALLATION DETAILS " DATE To s w. | ELEvaTioN NOTES
(A | (4
dct. 5/8z2| -
LocaTion:  BH B2-Z23 \| ocz 72/82| 24,2 | 2498.2
Sectiorr FF, B Dam | pet29/82 | 242
COORDINATES:
REF. DRWGS: /A(Gulrés sure 257/53 242
) sepl, 4/83] —
TYPE/MODEL: S/otled Tube || Nov. 7583 —
CONFIGURATION : S2/2Q0L0E
INSTALLED: D¢l /52 July 14/64| 23.8 | 2498.6
TOTAL LENGTH: 440
COLLAR ELEV: Z2522.4 uly 2/8Z| 24,/ 2493.5"
/6 un I\ 2/.3 |250)/ »
GENERAL NOTES
e THAMBDRAN GEOTFCHNIC AL Sheet / of /
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PIEZOMETRIC OBSERVATIONS

-

-presenleley. Z#(4.8°

-w*fgz/'m/ /mgz‘/z /5,07

(STANDPIPE PIEZOMETERS) STANDPIPE No: 80 -1
DEPTH | PIEZOM.
INSTALLATION DETAILS DATE TO S.W. | ELEVATION NOTES
( #.) A

Julyy 8/80\ 0.2 | 2402.0|Auronreg #ovee cutofexc,

LOCATION G4 80-/ d /0.2 | z4072.0| z Y
bower 'B” Valley Aug. 5 /B0 2903. Z Vurmprng witl Y aischarn

COORDINATES:
REF. DRWGS :_AQures Aig 10/ 8/ 2403.0
TYPE/ MODEL :_Jpesr (25l JcZ. 5 /87 | -~
CONFIGURATION 5{‘47/?&{’,49;;,27& ocl. 72/ 82| 8.8 |2403.4
INSTALLED :  Jully /80 ocl. 29/82 | -
TOTAL LENGTH: See Note ()
COLLAR ELEV: _ * " Jurze Zo/830 -

Set 4/83%| -

Nov 75/83( 1.l | 24037 | Casing etlenn@ed

GENERAL NOTES

Jeley IS8 10.9 | 2403.9 \level prepr i aisess. Test
() Casing exterided @1 Mov./83

July P/BF| 12.6 | Z402.2

-o/'z'gzjrm/ elev, 24/2.27
~exlerrded lergti 186

@) ¢ olfar elevaiibrns based

o Cortey sarvey, Jily /80

Sheet [ of /

"~ THOMPSON GEOTECHNICAL
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PIEZOMETRIC OBSERVATIONS

-

(PNEUMATIC PIEZOMETERS) PIEZOMETER No: 80-3A
FIELD | ADJ. | PlEZOM,
INSTALLATION DETAILS DATE READING| HEAD |ELEVATION NOTES
: (psf) (£2) (#8)
Aug. /4 /80| 5.95 | 12.3/ | 2482.3
LOCATION: EH 80-3 Aug. 79/80| 5.8/
Sprtiory 88, 4 Oam || 5ep 11/ 80| 5.50
COORDINATES : ocl, £/80| 5.70
REF. DRWGS ! A/dures Aov. 4£/80| 555
|
TYPE/MopEL: P = /00 | | Mar. 9/ 81| .45 | 6.56 | 24%. &
CONFIGURATION: _ /&y ezormeler Aug 10/8/| 275 | 495 | 7474 9
INSTALLED: Jely /B0 Senl 71/8/\ 2.95 | 6.4/ | 7475. 4
ZERO READING: __ Y4 (0.6) gct. 20/8/ | 2.20 | 4.83 | 2474 8
TiP ELEVATION: _2570.0 *
July 75782 (o | 250 | 24725
Oct. 12/82 | 2.
GENERAL NOTES Jet. 29/42) 2 60
Juree 17/83| 420 | 8.28 | 2478.3
Sepl. 3/83 | 435
Nov. 24/63| — Pamaged
wly 14/84 350 | 6.67 | 2476, 7
May 23/85) -~ Damaged
July 28R~ Jarmaged
| cima s AT A A Sheet [ of |/




Cr [l

PIEZOMETRIC OBSERVATIONS
(PNEUMATIC PIEZOMETERS)

-

PIEZOMETER No: 80 -3B

FIELD | ADJ. | PIEZOM.
INSTALLATION DETAILS DATE READING| HEAD |ELEVATION NOTES
sty | (A ()
Aug. (4/80| 2.05 | 3.34 | 2488.3
LOCATION: BH B0O-3 Aug.?29/80| 1.8/
Sectionrr B-8, Apare \|9epl /80| .50
COORDINATES : oct. £/ 80| 175
REF. DRWGS F/vé;’a/’ef‘ Nov & /B0 (.20
TypesMopEL P /00 Mar 9/8/| 1251 0 ~  |&rratic Resportse)
CONFIGURATION: ALEZ0rmeler Aug /0/87| 0.50 0 ~
INSTALLED: Jely /80 5epl. 2//8/| 0.60 ] A
ZERO READING: M4 (D.6) gct. 20/8/| 045 | 0O ~
TP ELEVATION: Z485.0
July 75/82\ 0.60 | 0 ~
Oel. 12/82 | 050
Oe?,29/82) 0.60
GENERAL NOTES
Jurze 17/830 1.J0 | 145 | 2486.0
sepr 3/830 1./0
Noy. 74/83| - Darraged
July 14/84\| 0,60 & ~
May 73 /85| 070 | 0.23 | 2485.2
July /82— pareaged
ot b 4 vn v ———— kb A ) | Sheet !/ of /
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PIEZOMETRIC OBSERVATIONS
(PNEUMATIC PIEZOMETERS)

PIEZOMETER No: 80-3C

— THOMPSON GEOTECHNICAL

{ FIELD | aDJ. PIEZOM.
INSTALLATION DETAILS DATE READING| HEAD JELEVATION NOTES
(o) | (#) ()
Aug. 14/80| 1-00 | 0.92 | 2495.9
LOCATION | B BO-3 Aug. 79/ 80| 0./8
Section B-8B, 4 Darr || 5601 1 /80| 0.16
COORDINATES: _ Oct. 4/ 80| 0./8
REF. DRWGS ! F/:i,wﬂef Nov. &/ 8p] —
TvPe/MopEL: 2100 Mar_9/8/| -
CONFIGURATION: FrezZormietes Aelg. 0/8/ -
INSTALLED: Sl /B0 Sepl. 7//8/| 0.60 | 0 A~
ZERO READING: _ V4 (0.6) ocr, Zo/8/ -
TP ELEVATION: 249507
Ly 75/82) g0 | 0 ~
oel. /2/82 100
GENERAL NOTES 1 79/82| (10
airze 17783 o0 | 0.92 | 7495.9
seor. 3/831 1.00
Nov. 72/83]  ~
July /284 090 | 0.69 | 2595.6
May Z3 /85 (o0 | 0.92 | 2495.9
Mily 782 - Oamaged
Sheet { af /
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PIEZOMETRIC OBSERVATIONS

-

(PNEUMATIC PIEZOMETERS) PIEZOMETER No:  81-2
FIELD | ADJ. | PIEZOM.
INSTALLATION DETAILS DATE READING| HEAD |ELEVATION NOTES
sty | (A) (#2)
Aug. 10 /81| 2.70 | 4.83 | 7394.3
LOCATION : EH 8/-2 Sepl. 71/81| 2.55
section A-4, A Cam || Ocl. Z0/81| 2.40
COORDINATES :
REF. DRWGS: __[1JUIES July 75/87) 2.60 | 4.6 | 2394/
pct. 12/82) 7270
TvPE/MopeL___~2-/00 Jct. 79/8z| 2.60
CONFIGURATION: _A7€Z0rmeter
INSTALLED: July /87 seze (7/83| 400 | P82 | 2392 3
zEra rReAninG: YA (0.6) eol. 3/83\ 7.95
TP ELEVATION: 2389 .5 Nov. 24/83| 2.80
JUly 14/84| 2.%0
GENERAL NOTES
Mat 23/85| 3./0 | .75 | 7395.Z
My F/EE| 3.00

Sheet / of /
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PIEZOMETRIC OBSERVATIONS
(PNEUMATIC PIEZOMETERS)

PIEZOMETER No:

81-3

PIEZOM.

FIELD | ADu.
INSTALLATION DETAILS DATE READING| HEAD {ELEVATION NOTES
(psr) (#4.) (#7)
Aug. /10/8/| 0.65 | 0 ~
LOCATION: BH B/-5 Sepl. 71/8/| 0.70
Seclion A-A , A’ Dar |0ct. 20/8] ) 0 70
COORDINATES :
REF, DRWGS: __ A/qures Ly '2/8e) 0.85 | 0O ~
dct. 12/82) 0.80
type/mooeL:____ 27100 0ct. 29/67) 9.90
CONFIGURATION: _Arezomeler
INSTALLED: July 18/ Jure 17/83| 2./0 | 3.45 | 2423./
zER0 READING: Y4 _(D.6) sepl. 3/83 2,30
TP ELEvATION: _24/F - 7' Nov. 24 (83| 2.40
July 14784 2.50
GENERAL NOTES
Nay 23/85)| 2,80 | 5.06 | 2474.8
July 7 /87| .35

Sheet f of /
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PIEZOMETRIC OBSERVATIONS

(PNEUMATIC PIEZOMETERS) PIEZOMETER No: 81-4

FIELD AD U PLEZOM.
INSTALLATION DETAILS ![ DATE READING] HEAD |ELEVATION NOTES
(P51 (f7.) (/1)
| 4«9. /0/8/| 0.30 | © ~
LOCATION ¢ _ Bt 8/ -4 sepl. 21/81\ 0.40

sechiorne A4 , A Darme oct. 20/8/| 0.03

COORDINATES :

REF. DRWGS: ___FIQUIes Jely 2’5/32 0. %0 7, ~
Ocl /2/82 | 0.40

N /27, 0cl.79/82| 0.50

CONFIGURATION: _AZEZ0/mIE1Er”

INSTALLED: Aug. /87 Jurze 17/83| 2.30 | 3.9, | 7422 9

zer0 ReaoNG: _N/4 (0.6) Sepr, 3/83 ) 4.20

TP ELEVATION: _Z4/9. O Nov. 74/83) 3.20

Jely 14/84 | 3.50

GENERAL NOTES

May 23/85| 245 | 6.56 | 2425.6

July /87| - | Damaged

Sheer./ af /
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FIEZOMETRIC OBSERVATIONS

-

T HOMBPSAN GFOTFCHAMICAL

(PNEUMATIC PIEZOMETERS) PIEZOMETER No: 81-5A
N FI1ELD ADJ. PIEZOM.
INSTALLATION DETAILS DATE READING| HEAD JELEVATION NOTES
' sh | (A) (#)
Aug./0/81) 0.45| © o
LOCATION BH 8(-5 Sept 21/8/ | 0.60
ection A-A, B'Oam_|| 0¢Z. 20/8/| .05
COORDINATES:
REF. DRWGS: _ /1JUres July 7%/82| p.60 | 0 ~
oct. /12 /82 | 0.60
TYPE/MoDEL: A2~ /00 Oel. 29/82| 0.50
CONFIGURATION : _/YeZarmeeler
staLLeD:___Aug. /8/ Juse (7/83| 110 | (45 | 243).3
ZERO READING: /V/d (0.5) sepl. 3/83\ 1.00
Tie eLevaTion: _Z430. 2’ Nov.74/83| (.00
JLYy /84| 0.95
GENERAL NOTES
May 73/85| (40 | (.84 | 2432 4
Wy FLBE| — Darmaged
Sheet /of /
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EZOMETRIC OBS ONS
PIEZ R ERVATI PIEZOMETER No: 8I-58

(PNEUMATIC PIEZOMETERS)

IF FIELD ADJ. FIEZOM.
INSTALLATION DETAILS DATE READING] HEAD JELEVATION NOTES
(o) | () (#2)
Aug. 10/8/| 0.20 | 0 ~
LOCATION: Bl 81-5 l seot. 2/8/1 0. 30

Sectiorr A-A, 4 Darrr || Oct. 20/8/) 0,02

COORDINATES :

REF. DRWGS: ___AIQuIes J/L’//é/ 75/87| 0.30 | 0 ~
et 12/42) 0.35

TYPE/MaDEL: £ /00 Oct, 29/82 )\ 0.40

CONFIGURATION: A/EZ0/meéler

INSTALLED: Aug. B/ Jurze %83 0,50 7 ~

zero READING: YA (0-6) sepl. 3/83| 0.50

TIP ELEVATION: _ Z950. 2 | Wov. 74/83| 0.50

July /¢/84\ 0.80

GENERAL NOTES

May 73/85| 0.90 | O s

July F/82| 0.90

Sheet [ ot/

L— THOAMRSANM (SFOTFCHAICAL
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RIC OBS
PIEZOMETRI ERVATIONS PIEZOMETER No: 81-6

(PNEUMATIC PIEZOMETERS)

FIELD | ADJ. | PlEZOM
INSTALLATION DETAILS DATE  |READING| HEAD |ELEVATION NOTES
(o5} () (#1)
Aug. 1078/ -
LOCATION: BH H8/-6 Gepl. 2/ (81| 0.60
Sectior A-A, 4 Darm || 0¢7. 20/8/ | 7 30 Frozer
COORDINATES: :
REF. DRWGS : F/f;aﬂeg Juty 75/87) 0.60 | 0O A
| oct. 12/82) v.60
TvPesMopeL:___ P =100 " oc. 29/ 82 0.60
CONFIGURATION: _PLeZormreter
INSTALLED: .6'_402"- /81 Jure 178%| 0.65 | O ~rt
zero reaoine: _ 0.4 0/0.6 w sept. 3/83| 0.70
T eLevation: Z468.8” Nov. 24/83| 730 Frozern

July 12/84) 0.85

GENERAL NOTES

May 73/85| 0.85 | O A

July /8% 060

b T Lk YA AN VRS FRLMT SN AL Sheet of /
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PIEZOMETRIC OBSERVATIONS
(PNEUMATIC PIEZOMETERS)

PIEZOMETER No: 8| -7

'l FIELD | ADJ. | PIEZOM.
INSTALLATION DETAILS DATE  [READING| HEAD |ELEVATION NOTES
(psiy | (A tfr.)
| 4ug. 10/5/| -
LOCATION: BYH 81-F 5¢0l. 2181 p.50
gection A-4, 4’ Oarm | 0ct 20/81) 0.04
i
COORDINATES :
REF. DRWGS: _ A/GUIrés July 25/82| 0.50 | 0 e
oct. 12/827\ 0.60
Tvpe/smopeL: 2 ~/00 Jcr. 29/82| 070
CONFIGURATION : 51‘&/24’”,:7{,276
INSTALLED: sept. /8/ Jurze [7/83) (30 | 2.0% | 2474.4
26r0 READING: _ 0.3 /D 4W sept. 3/83| 135
Tip eLevation: Z£7E.3” Nov. 24/838\ .40
Sy /284 105
GENERAL NOTES
May 73/85| (.00 | .38 | 24737
() Boretole backrilled with _
granular maleral. July ?/ 8% | 0.90
Fiezomeler befzaves as
gpert slanapie.
Sheet ] of /
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PIEZOMETRIC OBSERVATIONS
{(PNEUMATIC PIEZOMETERS)

-

PIEZOMETER No: 81~ 8A

| FIELD | ADJ. PIEZOM.
INSTALLATION DETAILS DATE READING| HEAD {ELEVATION NOTES
“ (0sh) (#.) {f7)
Aug. lo/8l =
LOCATION: BH B/-8 5ept. 21/8)| 2.60 | 5.29 | 2455, 3
Section A4 A Dam || 0ct. 20/81| 2.25 | 449 | 2454.5
COORDINATES :
REF. DRWGS:  AAGQUIES July 75/82 (.20 | Z.30 | 2453.0
loc? 12/82) 175
rvpesmooeL: 2100 | 0ct 79/82| 230 | 2.00| 2254.6
CONFIGURATION: Ar2Zormeler '
INSTALLED: sept. S8/ Jurze /7/83\ 3.60 | 2.59 | 24576
zERo reaoing: __ 0. 30 Sepl. 3/83| 3.85
TiP ELEVATION: Z450.0 " Nov. 74/83) 3.85
July /14 /84| 305
GENERAL NOTES
May 73/85] 2.00 | 3.90 | 7453.9
July F/8E\ 1.85 | 3.50 | 1483.4
L THAMBSAM GEDTFCHNICAL sheet / ot /
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FIEZOMETRIC OBSERVATIONS PIEZOMETER No: 81-8B

(PNEUMATIC PIEZOMETERS)

FI1ELD ADJ. PEZOM.
INSTALLATION DETAILS DATE READING} HEAD |ELEVATION NOTES
(pst) (F1) (1)
Aug. 10/8/ -
LOCATION: BH 81-8 5€pr.2//8/| 0./0
Gectiog AA, 4 Darm  \Oc?.Z20/8/| 0.25

COORDINATES :

REF. DRWGS: _ AJUIES July 75/8z) 0./10 | © ~
oct. 12/82) 0.30

TypesmopeL:__ 2 =100 oct. 29/82) 0.50

CONFIGURATION: A Zorrreler

INSTALLED: . Sept. /8/ Jurte /1383 (.60 | 2.99 | 2483.0

zER0 READING: __ O+ 30 Sept 3/83 | 7.00

Tip eLevaTion: _2480.0° Nov 24/83| (.80

July 14/84| .00

GENERAL NOTES

May 73/65| 0.60 | 0.69 | 2480.7

July #EH O Damnged ?

Sheet [/ of /
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PIEZOMETRIC OBSERVATIONS PIEZOMETER No: 81-8C

(PNEUMATIC PIEZOMETERS)

FIELD ADJ. PIEZOM.

INSTALLATION DETAILS DATE READING| HEAD |ELEVATION NOTES
(pst) (#.) {(#)
Aug. l0/8/| —
LOCATION: BH 8 - 8 Sept. 21/8/| 2.90

Sectiore A-A, A'Dam || 0ct. 20/8/| 9.90

COORDINATES:

REF. DRWGS: Al/Qurés I\/C//Q 75/52 (4o | 7.5% | 2499.0

H pet. r2/82 | 1.0

TypesMopeLi__ 2 /00 oct. 23/82| .20

CONFIGURATION: _A12z0rmeler

INSTALLED: 5401, /8/ " Juree 17783 0.60 | O A
ZERO READING: 0.5 O/ 0.7 W I Sepl. 3/831 0.75

TP ELevaTion: 2496.5 Nov. Z4/83| 0.75

July 14/84| 0.65

GENERAL NOTES

May 73/85] 070 | O e

July ?/8%| 0.60

Sheet [ of/

“—THOMRFSON GEOTECHNICAL
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APPENDIX ' !

STREAMFLOW OBSERVATIONS




*SURFACE RUNOFF:

STREAMFLOW OBSERVATIONS STATION — A|
SPILLWAY No.6
MEASURED
STATION DATA DATE TIME FLOWS NOTES
( ) | (gom)
May 4/85 & Srzowrmelt
LOCATION: see Figure May 5 /85 [# 4
COORDINATES: May 6/85| AM 2/ y
' May &/85| PM 167 / (%)
METHOD OF 0BS: V- AMortch Wrier May 7/85 2/
sensiviTY: Minor Head Pond || Maly 8185 8
May 9/85 [#
DRAINAGE AREA : May /0/85 0 Erd of mielt

«GROUNDWATER RUNOFF:

* Mafor disczarge
oecured diuring regit

GENERAL NOTES

of Hay 6-F . Peak Hlow
gslimaled at 3000 gpm]

anooxiinarely
(Lrscharge caused

sreow el siudy.

—THOMRPSON GEOTECHNICAL

) station crslalted for 1985

bu Faclures of U
(Zfst/ aart) . /5'

Sheet / of /




STREAMFLOW OBSERVATIONS

STATION A2
SADDLE SPILLWAY

STATION DATA

DATE

TIME

MEASURED
FLOWS NOTES

( ) |« )

LOCATION: YAA F??ur'@

No #ows pbserved-

COORLDINATES:

Rurroff sfored

METHOD oF oBs: Keclarigular Weer

4’ Porid.

SENSIVITY: ___ 46 Ac Headpord

DRAINAGE AREA:

-BURFACE RUNOQFF:

GROUNDWATER RUNOFF!

GENERAL NOTES

() Station chslalled 7or /985
srzowrrelt sludy.

Sheef( of /

—THOMPSON GEOTECHNICAL
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STREAMFLOW OBSERVATIONS

STATICON A3
COPPER LAKE

STATION DATA

DATE

TIME

MEASURED

NOTES

LOCATION: See Flgure

Ma 6 /83

Groundwaler Onty

se0t. 19/83

)

COORDINATES®

Nov. 75/ 83

1/

METHOD OF oBs: V- Notch Wier

April 1#/85

et mrnor snowmiel

sensiviTY: 0.5, He Head Pond

Aprel 18 /85

h

DRAINAGE AREA!

-SURFACE RUNOCFF:

Apred 19/85

L}

Apri? 20/65)

¢

Apre! ‘2’// 45

i

*GROUNDWATER RUNQFF:

Apre! 72/8%

Apre! 73/85)

April 74145

GENERAL NOTES

April 75/85

Apred 76/85

0) Discharge comprised of
grounawaier only wrless
oiterwise  rzoled.

~THOMPSON GEOTECHNICAL

April27/85

April 28/45

Apri 79/85

Aprtl 30/857

May ! /85

Mal 2785

May 3/ 45

May /85

Moy 5/65

May & /85

Weer #Hooded

May /85

/tay B85

My /85

Sheet [ of 2
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STREAMFLOW OBSERVATIONS

STATION A3
COPPER LAKE

MEASURED
STATION DATA DATE TIME FLOWS NOTES
() [ (gem

May 10/85 ~ | Weer Hooded
LOCATION (('0/?:‘22’) May 1) 85 - u
COORDINATES : raylZ/85 - T

/1ay 23/85 30 |6rouriawater orely
METHOD OF QBS: |
SENSIVITY: Sy 6/87 19 | broundwater only

DRAINAGE AREA :

“SURFACE RUNOFF:

*GROUNDWATER RUNOFF!

GENERAL NOTES

—THOMPSON GEOTECHNICAL

Sheet ¢ of &
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STREAMFLOW OBSERVATIONS

STATION A4
RIVER SPRINGS

MEASURED
STATION DATA DATE TIME FLOWS NOTES
{ ) | (gpm)
Aug. 73/53 99 | Combized How
LOGATION: See trgure Aug.79/83 g5 g
COORDINATES: Sept.- 19/83 g4 ¥
Nov. 75/83 e 0l
METHOD of oBs: See Note ¢)
sensivITy: Direcd discharge || Uly 14/84 60 ("
DRAINAGE AREA : Aprel 1985 24 |Flow 0bs. al weer
-SURFACE RUNOFF: Aprel 20/85 24 |orely - No discharge
-GROUNDWATER RUNOFF: April 21/ 5] 21 |frore rortierse
Apri? 77 /85 2/ |sctes -
Aprel 73/85 {7 I
April 74/85 (9 Y
GENERAL NOTES
Aprid 75/85] /7 "
() Gprings emerge trom several | WT(ZE/%5) /7 /
sres gt Foe of stide - Norfterr || Aprel 77/85) /7 "
Hows chanrneled 1ocommort | 4ol 78/55) /7 i
draiir - :”ng/ze-m How d/ﬁifed aprel 2945 /7 -
7o a-rz.a weer. Kecord sfiows el 3085 7 “
cornbired (foral) How rFrome 77 4z
Ltoth areas . May [/ 8 /2 "
ray f/ 851 / ’ "
) Discharge cormipresed of Py 7 .
grounawaler orly. Hay 3/85 /7 !
May #/85 17 i
Mat 6/85 1# i
flay 8/85 /# "
/7cer Z3/85) [F | Menor How from o]
Sheet / of Z
- THOMPSON GEOTECHNICAL
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STREAMFLOW

OBSERVATIONS

L4

STATION A4
RIVER SPRINGS

(Corntd)

LOCATION:

MEASURED
STATION DATA DATE TIME FLOWS NOTES
()| tgem
sty 6/ 6F 50 |lompired Fflow

COORDINATES:

METHOD OF OBS:

SENSIVITY.

DRAINAGE AREA:

+SURFACE RUNOFF:

+GROUNDWATER RUNQFF:

GENERAL NOTES

—THOMPSON GEOTECHNICAL

Sheet 2 of &
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STREAMFLOW OBSERVATIONS

STATION B2

B2 SPRINGS
MEASURED
STATION DATA DATE TIME FLOWS NOTES
() | (gpm
July 13 /84| 1#: 30 6
LocaTIoN: ___See Frgure July 147840930 P
COORDINATES :
Aprel 18/85 43
METHOD oF oBS: V-Notch Wrer  ||Aered 19/85 4%
SENSIVITY: Mtor Kead Pond || Aoret Zo/85 43
Acrel 21 /58] 4?
ORAINAGE AREA: Apre! 72 /451 47
-SURFAGE RUNOFF: Aarvl 73 /85 43
- GROUNDWATER RUNOFF: Aprvl 74/86 43
Aol 76/85 43
Aared 76/85 43
GENERAL NOTES aprel ?;/é? #3
Aprel 78/85 43
() Sorengs ermerge from several Apred 2985 43
stlee rear foe of slope . Flows || April 50/85] 43
cortverge. o common streaint . || May |85 4%
i) ischarge comprised of ey 2/ 85 4%
grountdwaler only tutless Mat 3/85 4%
otfterwise noled. My 4785 @F  \lnd minor snowmélt
/72 5/85 47 0
May &/85 4% ;
£y +/85 47 'l
Mai B /85 43 h
HHaly 9/85 47 "
uz2 24 / g5 5] Grounadwaler onely
Sheet /| of 2
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STREAMFLOW OBSERVATIONS STATION B3
BEAVER POND
MEASURED
STATION DATA DATE TIME FL.OWS NOTES
() [gpm
July 17/84| 08:00 4/ | Base How |

LOCATION: ____ 5¢¢_Flqure Juty 12/44) 12: 00 29 |liscizarge test

COORDINATES: July 14/84| //:30 455 "

July 18)84)| 14:45 55 y

METHOD oF oBs: V- Notch Weer July 16/84) 10:15 57 .

sensiviTY: 0. 5. Ac Heada Pord

April 18/85) 30 | Base How
DRAINAGE AREA April 19/85) 30 1
-SURFACE RUNOFF: N4 Aorel 70/85 27 y
. GROUNDWATER RUNOFF: _ /4 April 71/85 30 y
A,D/'// 77 /351' 27 I
Aorel 73/85 77 "
GENERAL NOTES Aprel 24/ 27 !
Aore! 75/55] 20 0
() Statior installed for 1984 | A2 &/85] 30 :
arsciarge 1est. April 72/85 30 y

i) Drscharge compresed of Aprel 78/85) 23 v
ground waler orily wiless Aore! 29/85 32 "
othcrwise noled. Total runoffis | april 3o /55- 20 i
larger thar raialed. May | )55 o .

i) Pata for July 126/64 #a5 | pa, 2/85 a0 ;
B L 2 |
inrctude 0 40
per a/ayﬁge record OF /2y /55 20 ,
drscharge fest for addidonal) 112y 5785 64 |Browmelr -Raint
dedals. Mzl 6/85 55 | snowmelt

ey 2/ 85 69 4
trae 8/ 8571 69 z
sheet / of 2
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STREAMFLOW OBSERVATIONS

STATION B3
BEAVER POND

=THOMPSON GEOTECHNICAL

MEASURED
STATION DATA DATE TIME FLOWS NOTES
( Y 1 (gpPmn
Hay 3/85 74 | srowrnelt
LOCATION: (Core?%) iz 10/ 85| 64 (
COORDINATES May 11/ 85 - "
Hay 12/ 85] 55
METHOD OF 0BS: /tay 74/85 29 | broundwater only
SENSIVITY:
DRAINAGE AREA:
*SURFACE RUNOQFF:
- GROUNDWATER RUNOFF:
GENERAL. NOTES
Sheet Z of 2




o /e

STREAMFLOW OBSERVATIONS

STATION
HIGHWAY WIER

»

B4

MEASURED
STATION DATA DATE TIME FLOWS NOTES
( ) | (gprit)
Aug. & /80| AM 32,0
LocaTion: ___See Flgure Aug./3/80| PM 2.0
COORDINATES: Aug. 19 /8o | PM 29.5
Aug.Zo/8o| - —  |®Darm closed -
METHOD OF 0BS: ¥ -Aoteh Weer || A49.2//80 | AN 730 | Pumpng regired,
SENSIVITY: See Note (1) Aug.72/80| Ak (9.0 (o Aug. 70 ¢ 2/
Aug . 77/80| PM /2.5
DRAINAGE AREA : Aug. f:”:r/ga AM 6.5
-SURFACE RUNOFF: Aug. 73/80 PM 8.0
+ GROUNDWATER RUNOFF: /}ﬂﬁ-f-«}‘/ﬁ’a AM 9.5
Aug. 24 /80| PM /2.5
Aug.75/80| AM 10
GENERAL NOTES Aug. 26/bo| 9.5
Aug.29/80 | 210
() $tatior instaled durting se0l', 3/80 | PM 22.0
conslruction of 8 et gepr. /80| 22,0 | Raure
‘2)1,'//05//’6@/72 area srcludes seot. 5/80 | 38.0 | Heavy raci
several ponds and extenscve | 55 7/60 | 1 5.0
atuskeq - 5epl.72/80| 79.5
5607, 30/800 32.0
July 18/ 8f 36.0
July 7o/ 8/ 34.0
July 24781 32,5
July 79/8/ 32.5
July 3//8) 46.5
Sheet | of &

~THOMPSON GEOTECHNICAL



'u.—#laf-

STREAMFLOW OBSERVATIONS

STATION B4
HIGHWAY WIER

MEASURED
STATION DATA DATE TIME FLOWS NOTES
() |tgpm
Aug,&/8/ 46.5 |8Pond at 74#5.0'
LOCATION: (Coretd) Aug. 3/8/ 410
COORDINATES Aug. 10/8/ 325
Aug -1/ 325
METHOD OF OBS: Aug. 12/8/ -
SENSIVITY: Aud. (9/8/ 43.0
Aug. 20/ 8/ 43,0
DRAINAGE AREA : Awgd. 7?2 /8/ 43,0
-SURFACE RUNOFF: Aug. 27 /8/ 430
-GROUNDWATER RUNOFF: Aug. 78 /8/ 470
Aug. 30/8/ 4720 |BPond at 7485.0°
sept. W81 PM 590 | Heawy rairz
GENERAL NOTES Sept. 17/8/ | AM 53.0 | Rawn o7 167
Zept.79/8/ 55.0 | Snow on 76%
) Oata for Aprit 22-Jure 211983 0ct. 19/ 8/ 59.0 |&Fond al 7490.0°
may be e ercor . (feck
survey o Aug . 3&/83 ridreales ,4,00,772/33 LM 795 | Byse How
wier refererice pur may fhave Are! 2683 16 30 36,0 | Smowmelt
been wp to 0.42 i low. doret 2257 1000 277 0 -
Apreld 23/83 16 %0 347.0 f
Aprrl 18/83) 0800 2640 "
Apred 78/83| 16:30 372.0 "
MHay Z/83| 08:00 222.0 | 6rourndwaler
May 2/83) 1650 22,0 n
May) 3/83% | 08:00 703.0 y
My 3/83 | 16:30 222.0 }
rey 4/83 | 06:00 2030 g
L THOMPSON GEOTECHNICAL sheat 7ot &
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STREAMFLOW OBSERVATIONS STATION B4
HIGHWAY WIER
MEASURED
STATION DATA DATE TIME FLOWS NOTES
) | gpm
May 5/83 ) 08:00 703.0 | Oischarge test
LOGATION: (Core? &) May 6/83 " 7203.0 0
COORDINATES May 6/ 83 | 1#:00 347.0 I
May #83 | 72:00 492.0 Y
METHOD OF OBS: Hay #83 | (700 £73.0 i
SENSIVITY: May 883 | 12:00 6770 y
May Yes | 525.0 :
DRAINAGE AREA: W{//O/ﬁ’o’ 08.00 4¢/.0 y
-SURFACE RUNOFF: May 11783 | 407.0 "
- GROUNDWATER RUNOFF: May 17/83| 347.0 "
MaylZ/8% | 16:30 298.0 l
May 13/83 | 08:00 7640 ;
GENERAL NOTES fay /E3 | 208.0 !
Hay/8/83 /67.0 n
D Data for Aprit 77-June 21/1963) May %83 | " [15.0 | bnd oF 75t
may be r error. See role Jerre 20443 0.0
prz sheet 7. Jurze 24/53 990
i) Data for Hay 5-/2, 1983 and | A4g.24/53 680
July 1246/ 1954 fras beer Aug, 75/83 ER.0
abbreviited . Feld records piclud Aug. %0/83 £3.0
wp 1o 4 observarions per day -
See records oF drschiarge rests
For aaitronal detacls. by 12/5F) 18:45 48.0 | Ocsctharge Test
uely 13782 /7:30 50.0 "
July 14/84 | 0915 580 h
Jiley 14/84| 18:00 52,0 y
Sy 15784\ 10:45 £3.0 y
Juley (6754 11:00 £4.0 y
Sheet 3 ot 5
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STREAMFLOW OBSERVATIONS

STATION B4
HIGHWAY WIER

DRAINAGE AREA:

‘SURFACE RUNOFF:

MEASURED
STATION DATA DATE | TIME FLOWS NOTES
() | (gpm)
May 1/ [85 | 4¢ 102.0
LOCATION: /(::7/7:‘(:2’) Mayy 12 (85| 840
COORDINATES May 13/85) « 96.0
May 17/85] 51,0
METHOD OF OBS: May 74/85) 21.0 |Raraa/Srow on 1027
SENSIVITY:
July #/87 40

+GROUNDWATER RUNOFF:

GENERAL NOTES

~THOMRPSON GEOTECHNICAL
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STREAMFLOW OBSERVATIONS

STATION

B -a

RIVER SPRINGS -NORTH

» MEASURED
STATION DATA DATE TIME FLOWS NOTES
¢ ) | (gpm)
Aug. 30/8% 34
LocaTION: ' 5e€ FAgure |
COORDINATES : Stly 14/84 /5
METHOD oF ops:_Jirzed Volume || Aorv! 75/85 9
senswity:_recl Discliarge || A0 176 /85 8
Aorid 72/85 8
DRAINAGE AREA: Apri 79/85 8
-SURFACE RUNOFF: Aprel 20/85 8
- GROUNDWATER RUNOFF: May /85 é
May 2/ 85 8
rMat 4/85 &
GENERAL NOTES /Vaé/ 5/55‘ &
L May 8/85 9
£) Discrharge compresed ot~ | ey 10/85 10
roundwaler only wnless || May 24/85 16
otierwise riored.
July # /87 1/
sheet / of /
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STREAMFLOW OBSERVATIONS

I
STATION BS-~b
RIVER SPRINGS ~-SOUTH

MEASURED
STATION DATA DATE TIME FLOWS NOTES
( )V (gomz)
Aug. 30/83 15
LOCATION 5¢e ﬁ?aﬂ&
COORDINATES: July I4/84 cst. [ | Menor seepage only
METHOD OF 08S:_T/mmed Folume Aprel 25/85] ~ | Glacrated
SENSIVITY: _ Durecs Discharge. HMay / /85 - "
| ) My 10)85 N ;
DRAINAGE AREA : Maly 74/ 85 £sl. B | lce melt
-SURFACE RUNOFF:
-GROUNDWATER RUNOFF: July 7 / 8F Est. | |Minor seepage onty

GENERAL NOTES

¢) Alows emerge from several

sites. Disclarge. commpresed orf
grm,fm‘wafm ontty .

—THOMPSON GEOTECHNICAL
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STATION Cla
COPPER CREEK

STREAMFLOW OBSERVATIONS

MEASURED

STATION DATA DATE TIME FLOWS NOTES
( ) | (gprT)
Hay 5/85 O | See below - *
LOCATION: ___S¢¢ Frgure May &/85 / r
COORDINATES May #/85 0 1"
May 8 /85 0. )
METHOD oF oBS: V- MOIch Woeer May 9/85 3 "
sensviTY: _A.54¢ Head Pond Hay lo/85 3 “
DRAINAGE AREA: July 2/ 87 0
-SURFACE RUNOFF:
*, Ll or o Flow
Slored try upstream
aréq, .

GENERAL NOTES

() Gtation insialied Ffor 1985

Srrow el 57‘:.4:3’5/ .

Sheet /qf /
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STREAMFLOW OBSERVATIONS

STATION

C3

CRATER LAKE

MEASURED
STATION DATA DATE TIME FLOWS NOTES
() |tgem
Jurie 14/83 50,0
LOCATION see ﬂ'ﬁaﬂa Aug. 30/83 59.0
COORDINATES:
July 13/84 28,5
METHOD OF 0BS:_S¢€ Nole ()
SENSIVITY: See Aote i) Aorel 2’;2/85 fj ?g (0.0 | Base #ow
Aerel 30/85] I#5 | Snowrnell
DRAINAGE AREA: Hay (/85 20.5 "
-SURFACE RUNOFF: May zZ /85 (7.0 y
- GROUNDWATER RUNOFF: My 3/ 85 /185 r
May 4/85 94.0 Y
Hay 5/55 5.0 "
— o>
CENERAL NOTES ray 6185 Flows = /20 gprrt
May 7/ 45 - %
) Aows 1o Hay 5/85 measured || 1724 8/85 96.0 | Srowrmnelt”
by timed volume. Flows from| MHay 9/85 /98,0 "
Hay 8 fo Juree //85 measured oz /0/55 /36,0 )
by U-wotesz weer. May 11 /88 96,0 Y
(&) Upstrearm area thcludes May 17 /8] 102,0 B
55;/5/'5‘2/ porids and exlenseve || ., 2y 2385 90,0 | Grounawarer
eqg.
rruseed Jurze 1/85 710 )
Ktly P/BF /8,5 "
- THOMPSON GEOTECHNICAL Sheet [ ot |
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STREAMFLOW OBSERVATIONS

STATION

C4

LOWER CRATER LAKE

MEASURED
STATION DATA DATE TIME FLOWS NOTES
( ) |igpm
Jetly 1t J84 75.5
LOCATION: Gee Faure Juty 14/ 84 26.0
COORDINATES: _
Hay 7/85 - |Glacated &t 250
METHOD OF 0Bs: V -Mplcsh weer rMeatf 8/85 - " T T
sensiviTY: Mirtor Head Aora || M7ay 9/85 7248.0
Maey 1085 222,0
DRAINAGE AREA: May /2/85 /57. 0
-SURFACE RUNOFF: Mat/73/85 /85.0
-GROUNDWATER RUNOFF: |
July 7 /87 7.0 |Beqvers Y
July 73/57 74.5 w oo

GENERAL NOTES

—THOMPSON GEOTECHNICAL
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I A - CERTE .

VITESSE HORIZONTALE
MAXIMALE DU SOL (M/SEC)

o < /S
Mt ™ bu?ﬁ
. {7{!_2 5 a ":‘:)/b"” [DSUQ’
Q729,91 ©9:13  B363 6565 PAC GEOSCIENCE  =-~-= SRK VCR @002
ENERGY, MINES AND ENERGIE, MINES ET
RESOURCES CANADA RESSQURCES CANADA
GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA
SEISMIC HAZARD CALCULATION * CALCUL DE PERIL SEISMIQUE #
REQUESTED BY/ DEMANDE PAR Steffen Robertson & Kirsten/ Chambers
SITE ~ Whitehorse Copper Mine
LOCATED AT/ SITUE AU 60.63 NORTH/NORD 138,05 WEST/OUEST
ot
1 . P>
PROBABILITY OF EXCEEDENCE ! Vﬁk AP
PER ANNUM/ PROBABILITE DE ! : \
DEPASSEMENT PAR ANNEE 1 0.010 0.008 0.0021 0.001
| , ]
PROBABILITY OF EXCEEDENCE i
IN 50 YEARS/ PROBABILITE Ve
DE DEPASSEMENT EN 50 ANS ] 40 % 22 % 10 % 5 %
—————————————————————————————— l“““---—“w“m““——"—"———ﬂwmm‘mﬂ"——“me-w.-m__-_-
PEAK HORIZONTAL GROUND !
ACCELERATION (G) 1
1 0.057 0.076 0.099 0.125
ACCELERATION HORIZONTALE |
MAXIMALE DU SOL (G) !
!
!
PEAK HORIZONTAL GROUND l
VELQCITY (M/SEC) !
1 0.119 0.157 -~ 0.215 0.265
1
!
1

* REFERENCES

NEW PROBABILISTIC STRONG SEISMIC GROUND MOTION MAPS

QF CANADA: A COMPILATION OF EARTHQUAKE SOURCE ZONES, METHODS AND RESULTS,
P.W. BASHAM, D.H. WEICHERT, F.M., ANGLIN, AND M.J. BERRY

EARTH PHYSICS BRANCH OPEN FILE NUMBER 82~33, OTTAWA, CANADA 1982.

ENGINEERING APPLICATIONS OF NEW PROBABILISTIC

SEISMIC GROUND-MOTION MAPS OF CANADA.

A.C. HEIDEBRECHT, P.W. BASHAM, J.H, RAINER, AND M.J. BERRY

CANADIAN JOURNAL OF CIVIL ENGINEERING, VOL. 10, NO. 4, P. 670-680, 1983,

NEW PROBABILISTIC STRONG GROUND MOTION MAPS OF CANADA.
P.W. BASHAM, D.H. WEICHEHRT, F.M. ANGLIN, AND M.J. BERRY, BULLETIN OF
THE SEISMOLOGICAL SOCIETY OF AMERICA, VOL, 7%, NO. 2, P. 563-555, 1985,

SUPPLEMENT TO THE NATIONAL BUILDING CODE OF CANADA 1985, NRCC NO. 23178,
CHAPTER 1; CLIMATIC INFORMATION FOR BUILDING DESIGN IN CANADA.
CHAPTER 4: COMMENTARY J: EFFECTS OF EARTHQUAKES,
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C78

PAC GEOSCIENCE === SRK VCR @003

Whitehorge Copper Mine

ZONING FOR ABOVE SITE/ ZONAGE DU SITE CIL-DESSUS

*% 1985 NBCC/CNBC: 2a = 2;

Zv = {4

ACCELERATION ZONE/ ZONE D'ACCELERATION 7a =

ZONAL ACCELERATION/ ACCELERATION ZONALE

#% VELOCITY ZONE/ ZONE DE VITESSE
*% ZONAL VELOCITY/ VITESSE ZONALE

1985 NBCC/CNBC

vy =
v

a =

2
0.10 G

4
0.20 M/5

SEISMIC ZONING MAPS/ CARTES DU ZONAGE SEISMIQUE

PROBABILITY LEVEL: 10% IN 50 YEARS
NIVEAU DE PROBABILITE: 10% EN 50 ANNEES

W A e oo s mannr sl S W W O A SO S U A A S S o v o ey T W St

VALEUR ZONALE

¢.00
0.05
0.10
0.15
0.20
0.30

G OR M/8 ZONE ZONAL VALUE/

06.00

0
¢.04

1
0.08

2
0.11

3
0.16

|
0.23

5
0.32

6w

e D b AR, g g B . s S W W O W WA OO SO0O8 OO0 O WD iyt Vores HUTSP SR . O W SUi SN O

* ZONE 6: NOMINAL VALUE/ VALEUR NOMINALE 0.40;
SITE-SPECIFIC STUDIES SUGGESTED FOR IMPORTANT PROJECTS/
ETUDES COMPLEMENTAIRES SUGGEREES POUR DES PROJETS D' IMPORTANCE.

** Por NBCC applicationg, when Zv=(0 and Zs>0, the values of

zv and v should be taken as 1 and 0.05,

See NBCC 1985, Sentence 4,1,9.1 (4),

respectively.

Pour applications selon le CNBC, lorsgue 2v=0 et Za>0, les
valeurs Zv et v deviendraient 1 et 0,05, respectivement.
Voir CNBC 1985, paragraphe 4.1.9.1 4).

29-JUL-91 08:35:28
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