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Faro Mine, YT Project No. 0237-037-02
Rose Creek Diversion Canal — Preliminary Geotechnical Evaluation Rev B: December 23, 2005

EXECUTIVE SUMMARY

This report presents the results of a geotechnical investigation undertaken to support the
evaluation of options for increasing the capacity of the Rose Creek Diversion Canal at the Faro
Mine, Yukon Territory.

The investigation included a review of existing data and reports, an engineering terrain analysis,
shallow geophysical surveys, drilling of 23 boreholes at selected locations along the north and
south sides of the existing canal, as well as along. a proposed emergency overflow canal
alignment located west of Station 46+00.

The area is underlain by metamorphic rocks; primarily a moderately strong calcareous phyllite,
with igneous intrusive rocks (primarily-strong gabbro) present in some locations below the
existing canal. The bedrock is overlain by silty sand till and colluvial (slopewash) materials. The
silty sand till contains 20 to 35 percent silt and clay size particles and is generally non-plastic.
The colluvial materials vary widely in|grain size distribution but in some locations contain 50 to
90 percent silt and clay size patrticles.

The depth to bedrock on the south (upslope) side of the existing canal ranged from O to a
maximum of 8.7 meters in the borehaoles. On the north (downslope) side of the canal, the depth
to bedrock was generally greater than on the south side, and its presence could not be
confirmed in some of the holes due to drilling refusal on cobbles and boulders. The maximum
confirmed depth to bedrock on the north side of the canal was 12.2 metres.

Discontinuous permafrost was encountered in some of the holes drilled on the south side of the
canal, between the diversion dam (Station11+00) and the left abutment of the Cross Valley Dam
(Station 50+00). The permafrost in this area contains some excess ice, primarily within the
upper 2 metres below ground surface. The underlying silty sand till contained very little excess
ice and is expected to be thaw stable.

Permafrost which contained significant excess ice was encountered in the area west of Station
50+00, and particularly in the colluvial fan west of Station 54+00 of the existing canal. These
materials would be very unstable when thawed.

The required design capacity of the diversion canal under the Probable Maximum Flood event
will depend on whether or not permanent storm water retention ponds are constructed upstream
from the canal. Once the required design capacity of the canal has been established, a cost
benefit analysis should be undertaken to establish which of the various options for increasing
the capacity of the canal will be most cost effective. It is expected that additional field
investigations will be required to support the detailed design of the selected option.
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LIMITATIONS OF REPORT

This report was prepared by BGC Engineering Inc. (BGC) for Deloitte & Touche Inc., the interim
receiver for Anvil Range Mining Corporation and the Faro Mine Closure Office. The material in it
reflects the judgement of BGC staff in light of the information available to BGC at the time of
report preparation. Any use which a Third Party makes of this report or any reliance on
decisions to be based on it is the responsibility of such, Third Parties. BGC accepts no
responsibility for damages, if any, suffered by any Third Party as a result of decisions made or
actions based on this report.

As a mutual protection to our client, the public, and ourselves, all reports and drawings are
submitted for the confidential information of our client for a specific project and authorization for
use and / or publication of data, statements, conclusions or abstracts from or regarding our
reports and drawings is reserved pending our written approval.
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1.0 INTRODUCTION
1.1 General

This report presents the results of a geotechnical investigation undertaken to support the
evaluation of options for increasing the capacity of the Rose Creek Diversion Canal at the Faro
Mine, Yukon Territory.

The investigation was undertaken by BGC Engineering Inc. at the request of Mr. Doug
Sedgwick of Deloitte & Touche Inc. who are the interim receivers for Anvil Range Mining Corp.

1.2 Project Background

The Faro Mine is located in the central Yukon, approximately 200 km northeast of Whitehorse.
The Mine is accessible by an all weather road from Whitehorse and is about 22 km north of the
Town of Faro, as shown on the site location map (Figure 1).

Mine operations began in 1969 and ceased |in 1998, when the owner, Anvil Range Mining
Corporation declared bankruptcy. Deloitte & Touche Inc. were appointed the interim receivers
and are working with various regulatory agencies to develop and implement a mine closure
plan.

The general arrangement of the Faro Mine is shown on Figure 2. As indicated, the Rose Creek
diversion canal is located along the south side of the tailings area. The diversion canal was
constructed to provide room for a tailings facility that was constructed in the Rose Creek valley.
The canal diverts clean water from the North and South Forks of Rose Creek, around the south
side of the tailings storage facility.

Plans and profiles along the existing diversion canal are presented on Figure 3, which shows
the eastern (upstream) half of the canal and Figure 4, which shows the western (downstream)
section. Cross-sections along the existing canal are presented in Appendix A.

The diversion canal was constructed in two separate stages. An upstream section of the canal,
from near Station 10+00 to 19+00 (Figure 3) was completed in 1974 to carry clean water past
the second tailings impoundment. A longer downstream section was completed in 1981, in
preparation for construction of the intermediate tailings impoundment downstream (west) of the
second tailings impoundment. This second reach extended the canal by about 3800 metres
from about Station 19+00 to Station 57+00 (see Figure 4), where it discharges back into Rose
Creek, downstream from the Cross Valley Dam. The existing canal is therefore about 4700
metres long.
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The diversion canal was designed to carry a 1 in 50 year flood event, with 1 meter of freeboard.
The contingency design capacity, with no freeboard, will carry a 1 in 500 year flood event. For
mine closure, the canal must be designed to carry the Probable Maximum Flood. The capacity
of the existing canal could be increased by either excavating the south cut slope to widen the
canal, or by increasing the vertical height of the existing north dike.

The maximum design capacity required under the Probable Maximum Flood event will depend
on whether or not permanent storm water retention ponds are constructed on either or both of
the North and South Forks of Rose Creek to attenuate flows into the diversion canal.

At the time this report was prepared, a decision had not been made with respect to design of the
storm retention ponds and therefore the required capacity of the diversion canal was not known.
Therefore, the report only provides preliminary geotechnical recommendations.

As indicated on Figures 3 and 4, the existing gradient along the canal invert between Station
46+00 and 56+00 is relatively steep, with an'average slope of about 4 percent. A series of drop
weirs were installed along this reach of the canal in'1981 to reduce stream velocities. The weirs
were designed on the basis of a 1 in 50 year flood event and would be destroyed under the flow
volumes associated with the Probable Maximum Flood event.

Therefore, it will be necessary to provide an overflow spillway and drop structure to carry high
flow volumes associated with the Probable Maximum Flood. The overflow spillway will be
located near Station 46+00. The emergency drop structure could be located anywhere along the
south valley wall, west of Station 46+00, with an overflow canal to direct excess water from the
spillway at Station 46+00 to the drop structure. A tentative alignment for the proposed overflow
canal is shown on Figure 4.

Subsurface conditions can be expected to have a significant effect on which of the various
options will be most cost effective. It was therefore agreed that a preliminary geotechnical
investigation should be undertaken to provide a better indication of the subsurface conditions
along the canal.

This report presents the results of the field investigation, together with a preliminary
geotechnical evaluation of the various options currently being considered. It is expected that the
information presented in this report will be used to prepare conceptual designs and preliminary
cost estimates of the various options. Once the most cost effective option has been determined,
detailed geotechnical design recommendations can be prepared, as appropriate.
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2.0 SCOPE OF WORK

The scope of work for the preliminary geotechnical investigation included four major tasks:

1) Compile and review existing data,

2) Conduct an engineering terrain analysis using available airphotos,

3) Conduct shallow geophysical surveys along the proposed alignment of the
overflow canal west of Station 46+00.

4) Undertake a field drilling and laboratory testing program to characterize

subsurface conditions along the existing, canal and the proposed alignment of the
overflow canal.

2.1 Compile and Review Existing Data

As indicated in the list of references at the end of thetext, a considerable amount of information
was available with respect to the design and construction of the diversion canal. Selected
reports have been reviewed and relevant information has been incorporated into this field
investigation report, as appropriate.

No design or construction reports were ‘available for the section of the canal constructed in
1974. Subsurface information was available in a design report prepared by Golder Associates
(1980) for the section of the diversion canal completed in 1981. The borehole logs from this
investigation are presented in Appendix B for reference.

A report that describes the construction of the 1981 section of the canal was also available
(Golder Associates, 1982). The diversion canal was inspected annually following construction,
and some of these inspection reports were also available for review.

It should be noted that during the period from 1981 to 2003, all references to stations along the
canal were referenced to the construction chainage for which chainage 0+00 was located near
the diversion dam constructed in 1981. After 2003, a new chainage benchmark was established
about 1900 metres upstream from the 1981 diversion dam, along the North Fork of Rose Creek
(Figure 3).The approximate 2003 Stations have been estimated by adding 1900 metres to the
construction chainages given in earlier reports and drawings. The accuracy of this conversion
has not been determined but is thought to be within plus or minus 50 metres.

2.2 Terrain Analysis

A terrain analysis of the area adjacent to the diversion canal was undertaken using 1 to 10,000
scale airphotos taken in 2003 (Orthoshop, 2003). The terrain analysis delineated the surficial
geology, existing drainage courses, unstable slopes and other topographic features of interest.

A site inspection was carried out by Mr. Gerry Ferris, P.Eng. of BGC Engineering, during the
period from September 10 and 14, 2004 to confirm the results of the airphoto interpretation.
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The results of the terrain analysis are summarized on Figure 5. The bedrock geology in the
vicinity of the canal is presented on Figure 6. Figure 7 is a sketch illustrating the major
geological units in the area of interest.

2.3 Shallow Geophysical Survey

In the summer of 2004, shallow geophysical surveys were undertaken to determine the depth to
bedrock below the proposed alignment of the overflow canal, west of Station 46+00. The survey
used ground penetrating radar (GPR) and shallow seismic refraction equipment. The results of
these geophysical surveys are presented in a report dated December 21, 2004 prepared by
Aurora Geosciences Ltd.

Relevant information from the geophysical survey has been used to supplement observations
made in the boreholes during the recent field investigation.

2.4 Field Drilling and Laboratory Testing

A site inspection was undertaken during\ the-period from July 31 to August 4, 2005 by Messrs.
G. Ferris and J. Severin (G.I.T.) of BGC Engineering Inc., to check site access for the drill rig
and finalize borehole locations.

Field drilling was carried out during the period from August 8 to 20, 2005, during which time a
total of 23 boreholes were drilled at selected locations as shown on Figures 3 and 4.

All holes were drilled using a CME-75 auger drill rig, owned and operated by Midnight Sun
Drilling Limited of Whitehorse. The rig is equipped to drill with either hollow or solid stem augers
and can recover soil samples using a Standard Penetration Test (SPT) sampler, shelby tubes or
a CRREL core barrel.

All drilling and sampling was carried out under the supervision of Mr. Severin who logged each
hole and collected disturbed and undisturbed soil samples at selected intervals.

In boreholes which stood open without sloughing and where fine grained soils were present, the
holes were continuously cored with a CRREL barrel. Representative soil samples were taken
from the recovered core. The CRREL barrel could not be used if the soil contained gravel or
rocks, because the cutting teeth on the barrel would break off. At these locations, the holes
were advanced using solid stem augers and disturbed samples were collected off of the auger
flights.

In locations where the borehole was unstable due to sloughing soils, the holes were drilled with
hollow stem augers and samples were collected with the SPT, provided the ground was not
frozen. When used, SPT samples were collected every 2.5 feet to a depth of 10 feet. Below 10
feet, SPT samples were collected at 5 foot intervals to the end of the hole.
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On completion of drilling, all boreholes were backfilled with drill cuttings and the borehole
locations were staked. The locations and elevations of the ground surface at each hole location
were determined in the field by a survey crew from Yukon Engineering Services of Whitehorse.

The water contents of the soil samples were determined. Grain size analyses and Atterberg
limits tests were carried out on selected representative samples to confirm visual soil
classifications.

Laboratory testing on selected frozen core samples recovered with the CRREL barrel included
bulk density, water content determinations, Atterberg limits/and grain size analyses. Grain size
envelopes for selected overburden materials are presented on Figure 8.

The borehole logs, which include the laboratory test results, are presented in Appendix C.

3.0 SITE CONDITIONS
3.1 Topography and Drainage

As indicated on Figure 1, the Rose Creek Diversion Canal is located near the toe of the south
wall of the Rose Creek Valley. The south valley wall slopes range from 8 to 15 degrees to the
horizontal, with short sections ranging up to about 20 degrees. The elevation difference
between the valley bottom and the crest is about 500 metres, and the distance from the toe of
the slope to the valley crest is about 3 km.

The valley slopes south of the canal are treed with a moderately dense black spruce forest with
tree heights ranging to a maximum of about 10 metres. The surface vegetation in most locations
consists of mosses and organic material which is generally about 0.3 metres thick in well
drained areas of the slope and 1 or more metres thick in poorly drained areas.

The valley slopes south of the canal are generally well drained and trafficable to bulldozers
during the thaw season. The area at the east end of the canal in the vicinity of Boreholes
BGCO05-14 and 15 is poorly drained and has poor trafficability. Surface drainage and trafficability
were also poor on the lower valley slopes in the area between Boreholes BGC05-19 and 23.

Four well defined drainage courses are present on the south valley wall, at the locations shown
on Figure 8. For convenience, each drainage course has been assigned a name, as follows:

1) Gilchrist Creek which intersects the existing canal near Station 11+00,

2) Goodall Creek, which intersects the existing canal near Station 26+00,

3) Cornish Creek, which intersects the existing canal near Station 51+00, and

4) Severin Creek, which intersects the proposed overflow canal near Station 55+00.
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Both Goodall Creek and Cornish Creek are known to flow throughout the winter and caused
significant icing problems during construction of the diversion canal in 1981. There is no record
of similar difficulties in the vicinity of Gilchrist Creek near Station 11+00. There is no information
on flows in Severin Creek.

In addition to these drainage courses, significant seepage was also observed during
construction of the canal in 1981 in the vicinity of Stations 19+360, 21+010, 21+670, 21+900
and 22+760.

3.2 Geological Setting

The main geological units in the vicinity of the canal are illustrated on Figure 7. The area was
subjected to glaciation, which left silty sand till\deposits in the lower portion of the Rose Creek
valley as indicated. During de-glaciation, the Rose Creek valley was an outwash channel, which
left thick deposits of fluvial sands and gravels along the bottom of the valley, which are
underlain by silty sand till.

As indicated on Figure 7, during the post-glacial period, the south slopes of the Rose Creek
valley were overlain by more recent| deposits including colluvium (slopewash) material which
directly overlies the bedrock at higher elevations and the silty sand till at lower elevations.

The following sections provide ‘a more detailed description of the soils and rocks along the
existing canal alignment.

3.3 Bedrock

As shown on Figure 6, the area below the canal is underlain by metamorphic and igneous rocks
of Ordovician age (400 million years before present). Between Stations 19+00 to 40+00 the
bedrock consists primarily of calcareous phyllite which is a metamorphic rock similar to slate.
Gabbro (an igneous rock) is present along the canal centreline between Stations 26+00 to
30+00 and along the entire existing canal section west (downstream) from Station 40+00.

The unconfined compressive strength of these rocks has not been determined, however they
are medium strong to strong and during construction in 1981, it was necessary to drill and blast
the rocks before they could be excavated.

The surface of the bedrock is highly variable along the length of the canal, but is generally
higher on the left (south) side of the canal and deeper on the right (north) side. The depths to
bedrock, as encountered in the test holes drilled in August, 2005 are shown on Drawings 3
and 4.

The near surface rocks are known to be highly fractured and at least within the upper few
metres have a relatively high hydraulic conductivity (Golder Associates, 1982).
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3.4 Overburden Soils

As indicated on the borehole logs and on Figure 5, the overburden soils consist primarily of
colluvium and silty sand till. Grain size envelopes for both materials are presented on Figure 8.

The silty sand till in the vicinity of the canal consists of a well graded mixture of gravel, sand and
silt. The fine grained fraction (silt and clay sized particles) generally ranged from 20 to 35
percent. The material is generally low to non-plastic, indicating it contains almost no clay
minerals.

A hydraulic conductivity test (Golder Associates, 1980)on a remoulded, compacted sample of
the silty sand till measured a hydraulic conductivity of 3 x 10 cm/sec. However the conductivity
of the material increased by a factor of about 15 when it was subjected of several freeze-thaw
cycles. The hydraulic conductivity could increase even more under field conditions over a period
of several decades.

The colluvial material is much more variable as compared to the underlying till. As shown on
Figure 8, the fine grained fraction of samples taken from Borehole BGC05-21, which is located
in a colluvial fan downslope from Station 58+00 on proposed overflow canal (Figure 4), ranged
from 50 to 90 percent, which is significantly higher than the fine grained fraction in the silty sand
till.

3.5 Permafrost

The site is located in the discontinuous permafrost zone and average annual ground
temperatures range between -0.5°C and +0.5°C. The permafrost in the vicinity of the canal is
relatively warm and in most cases will degrade if the surface organic layer is disturbed or
removed.

North Side of Canal

Permafrost was not encountered in any of the boreholes drilled at 7 locations in August 2005 on
the north (downslope) side of the diversion canal (Boreholes BGCO05-to 13).

South Side of Canal

Permafrost was not encountered in Boreholes BGC05-17 and 18 on the upslope side of the
canal, which are located near Stations 33+00 and 38+00, respectively. However permafrost was
encountered in the other 8 holes drilled on the upslope side of the canal between Stations
10+00 and 50+00.
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In the holes in which permafrost was encountered, excess ice was found mainly in the near
surface 1 or 2 metres. Surface trafficability was found to be poor on the upslope side of the
canal between Stations 11+00 and 16+00, but was good in all other borehole locations between
Stations 16+00 and 50+00.

The silty sand till located immediately upslope from the diversion canal does not appear to
contain significant excess ice, between Stations 10+00 to 50+00. The silty sand till is relatively
coarse grained and it is expected to be thaw stable.

West of Station 51+00

Permafrost which contains significant excess| ice appears to be widespread west of Station
50+00. Trafficability in this area was found to'be very poor in August, 2005. The soils in the
colluvial fan contain significant excess ice and have a relatively high silt and clay content. They
are expected to be unstable when thawed.

4.0 CANAL CONSTRUCTION AND PERFORMANCE
41 General

This section provides a brief"summary of pertinent information extracted from the design,
construction and post-construction monitoring reports. For more detailed information, the reader
should refer to the original reports.

4.2 Thermal Liner

During design of the diversion canal, there was concern with respect to the short and long term
stability of the permafrost in the cut slope along the south side of the canal. It was recognized
that if the permafrost thawed faster than the melt water could drain out of the soil, the slope
would become unstable. Therefore, in order to reduce the rate of thaw of the cut slope, it was
planned to over-excavate the cut slope during the winter and place a layer of granular fill over
the exposed slope.

Determining the thickness of thermal liner required to prevent thaw instability is largely a matter
of judgement. In the winter of 1980, a short trial section of the canal was constructed near
Station 40+00 to determine the effectiveness of using 1.7 metres of gravel over the exposed
permafrost. The trial section was monitored over the following thaw season to confirm the
performance of the slope. It has not been possible to locate the report which describes the
configuration and results of this trial. It is understood, however that the trial only used one
thickness of gravel over the permafrost. Therefore, it is not known if the cut slope would have
remained stable if a thinner (or no) thermal lining had been placed over it (G. Gilchrist, 2005).
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4.3 Canal Construction

A simplified schedule which highlights the major construction tasks is presented in Figure 9. As
indicated, construction began in early October, 1980 and was completed 12 months later.

The volumes of common and rock excavation required to construct the diversion canal in 1981,
are given in Table 1 below:

Table 1 — Common and Rock Excavation Volumes
Rose Creek Diversion Canal in 1981 (Golder Associates, 1982)

Item Description Volume
(cubic metres)
1 | Common Excavation 465,000
2 Rock Excavation for/Canal 55,000
3 | Excavation of Rock Cutoff Trench 12,000
4 Thermal Liner 119,000

ltem 1, common excavation, included all materials (including frozen and unfrozen soil and
fractured rock) that could be excavated without having to be blasted. Rock excavation was any
material that had to be blasted before it could be excavated.

From the point of view of interpreting the post construction performance of the canal, a number
of items are worth noting.

Common excavation took place primarily during the period from November to April, when
temperature records show that average daily temperatures were below freezing. As mentioned,
this timing was deliberate to prevent thawing of any ice rich material in the cut slope along the
south side of the canal. The gravel thermal liner was placed over the exposed cut slope before
spring breakup to minimize the risk of thaw induced instability.

However, winter construction presents a number of disadvantages with respect to earthworks
construction. First of all, as noted in the construction report, it was not possible to determine the
extent of permafrost (including ice rich permafrost) in the native material, because even though
significant volumes of unfrozen material were encountered at depth, the face of the excavation
usually froze within 24 hours.

Secondly, as indicated on Figure 9, a significant portion of the fill for the north dike was placed
during March and April, when average air temperatures were below freezing. It is very difficult to
achieve satisfactory placement and compaction of fill materials for the dike because the material
is frozen and it cannot be adequately compacted. In addition, even if great care is taken by the
inspectors and earthworks contractor, ice, snow and large rocks (which appear to be frozen
lumps of soil) will be incorporated into the fills.
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Finally, it is worth noting that the contract incorporated a bonus / liquidated damages clause to
ensure canal construction was substantially completed by October 1, 1981. The contractor
would be paid $10,000 per day for each day in advance of October 1 that construction of the
canal was substantially completed and $10,000 per day penalty for each day after October 1
until the canal was substantially completed. Such incentives are not uncommon; however, if the
contractor believes that he cannot meet the target date, construction quality will suffer, despite
the efforts of the most conscientious inspectors.

4.4 As Built Cross-Sections

Typical as built cross-sections of the diversion canal are presented on Figure 10. As shown, in
locations where bedrock was not present, the south cut slope was over-excavated and trimmed
to a slope of 2 horizontal to 1 vertical. About 1.7 metres of granular fill (thermal liner) was placed
over the exposed permafrost to prevent it from becoming unstable during the following thaw
season. The excavated material was used to construct the north dike. Silty clay till was placed
on the inside slope of the north dike to reduce seepage through the dike. Riprap erosion
protection was then placed over the slopes and invert of the canal to prevent erosion.

In locations where bedrock was encountered, the rock slope was trimmed to 0.5 to 1 vertical,
and the overlying soil was trimmed to 2 horizontal to 1 (Figure 10). A thermal liner or riprap
erosion protection was not required over the exposed rock; however it was required on top of
the overlying soil as shown. The excavated material was used to construct the north dike and
silty clay till was placed on the inside of the dike to reduce seepage. In locations where the north
dike was constructed on bedrock, there was concern that there would be a significant amount of
seepage through the near surface fractured bedrock below the dike. Therefore, a cutoff trench
was excavated into the rock below the inside toe of the north dike. The trench was backfilled
with compacted silty clay till to reduce seepage through the bedrock.

45 Canal Performance

The construction report (Golder Associates, 1982) provides an excellent summary of the
performance of the canal earthworks during the period from May to September, 1981, the first
thaw season after construction. Annual inspection reports since that time indicate that the canal
has performed satisfactorily, requiring only minimal maintenance.

South Cut Slope

The construction report found virtually no thaw settlements or instability on the south cut slope
of the canal during the first summer after construction.
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During the summer of 1981, surface runoff flowed over the top of the cut slope and eroded the
gravel thermal blanket in some locations, as shown on Figure 11. Drainage swales were
therefore installed along the crest of the cut slope to direct surface water to rock filled drainage
channels placed at strategic intervals along the cut slope.

An inspection carried out in June, 1994, identified three locations on the south side of the canal
where instability was observed (Geo-Engineering MST, 1995):

1) An active slump, about 30 metres long, near Station 32+00 on Figure 3. A photo
of the slump is presented on Figure 12. The slump is located near one of the till
borrow sources used during canal construction. The slump is localized and may
be the result of progressive melting of an ice lens within the till, or it may be a
groundwater discharge area.

2) A minor slump in the vicinity of Station 35+50 (Figure 4) which appears to be
associated with surface erosion at that location.

3) A fresh landslide, about 100 metres long-near Station 39+00. A photo of this
instability is also presented on Figure 12. The cause of this slide, which was first
observed in the spring of 1994, is uncertain. The immediate cause is believed to
have been water that ponded on the upslope (south) side of a construction
access road at this location.

The bedrock slopes on the south slope of the diversion canal have remained stable since
construction; however there are one or two locations where fractures in the rock are opening up
and small scale rock falls may occur in the future.

North Dike

Cracking and settlements of the north dike were noted in a few localized areas and some minor
seepage along the north toe of the dike was observed during the first thaw season after
construction. None of these defects were of significant concern and continued monitoring and
minor regrading of the dikes was recommended. Dike settlements were either the result of
inadequate compaction of the fill materials during the previous winter or thaw settlement of ice
rich permafrost within the foundation soils.

A report prepared by Golder Associates (1990) indicated that minor thaw settlements and dike
slope movements were occurring in the vicinity of Stations 38+00 and 40+00. Some mitigative
measures were constructed near Station 40+00 in 1989, however movements at that location
were continuing at the time of the 1990 report.

In the decades since construction, the crest of the north dike between stations 31+00 and
41+00 settled a total of about 1 metre. In the summer of 2004, additional fill was placed along
this section of the north dike to raise it back to its initial design elevation.
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Drop Weirs

The drop weirs in the canal between stations 49+00 and 56+00 have performed satisfactorily.
Some of the rock in the weirs was shifted when flows from a 1 in 40 year flood event occurred.
This observation indicates that while the drop weirs conform to the design requirement of a 1 in
50 year flood event, they would most likely be damaged if higher flows were to occur.

50 GEOTECHNICAL EVALUATION
51 General

Conceptually, two basic approaches for increasing the capacity of the existing Rose Creek
diversion canal can be considered:

1) Increasing the width of the canal by excavating material from the south side of
the canal, or

2) Raising the height of the north dike, so that the water level in the canal can be
increased.

The geotechnical aspects of the two options are discussed separately in the following sections,
although it is recognized that the most cost effective approach may be to excavate material from
the south side of the existing canal and use it to raise the height of the north dike.

5.2 Canal Widening

The capacity of the canal can be increased by widening the canal along the south side, as
shown schematically on Figure 13.

Care should be taken during canal widening not to disturb or damage the compacted soil lining
on the existing canal invert or on the slopes of the north dike. In addition, in those locations
where bedrock is encountered on the invert of the widened portion of the canal, it may be
necessary to extend the existing cutoff trench into the fresh bedrock excavation. This
requirement would have to be confirmed by observations during construction.

It will be necessary to maintain water flow in the canal throughout construction, and in addition,
it would be desirable not to damage the lining on the invert of the existing canal. Therefore, it is
recommended that the invert elevation of the widened section of the canal remain about 1 metre
above the normal water level in the canal during the construction season. This geometry will
also cause flows to remain concentrated within the existing canal channel or, at low flows, in the
pilot channel. This is particularly important during the early fall and winter to minimize icing in
the canal.
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For preliminary design, it is recommended that cut slopes in rock should not exceed 0.5
horizontal to 1 vertical. Slopes in bedrock should be scaled to remove loose boulders. It is
expected that the rock slopes will remain stable in most locations; however the exposed rock
cuts should be inspected by an experienced engineer to determine whether there are any local
areas which will require slope flattening or rock reinforcement such as rock bolts or shotcrete.

For preliminary design, it is recommended that cut slopes in silty clay till be trimmed to 2
horizontal to 1 vertical. The silty clay on the cut slope and along the base of the canal section
will be susceptible to erosion during periods of high flows in the canal. The requirement and
class of riprap erosion projection on the cut slope and on the canal invert should be determined
by a hydraulics engineer.

Observations over the past few decades, together with the information obtained from the recent
geotechnical investigation, indicate that the frozen silty sand till will remain stable in most
locations during the thaw season. It is'expected however, that occasional pockets of ice rich soil
will be encountered within the till\which 'may result in localized sloughing in the short term. In
addition, the overlying ice rich colluvial materials-may have to be cut back and covered with
gravel to control sloughing. It is not expected that it will be necessary to overexcavate the silty
clay till and place a thick granular thermal blanket over the entire cut slope.

It is recommended that widening of the canal be undertaken during the thaw season, so that
any ice rich zones can be readily identified and allowed to drain and stabilize as construction
proceeds. If unstable areas are encountered in the excavation, a thermal liner can be added to
those sections as necessary. Silty sand till excavated from the south side of the canal may be
used in the construction of the north dike, provided it has thawed and drained before it is placed
and compacted. Alternatively, the till could be used to provide a soil cover over the existing
tailings.

It is expected that some fine grained, ice rich zones will be encountered on the south side of the
canal, particularly in the near surface 1 to 2 metres below the natural ground surface. Those
materials which contain a significant proportion of fine grained or organic material will have to be
wasted. This is particularly a concern between Stations 11+00 and Station 16+00, where
trafficability of the near surface soils is known to be poor.

If widening the canal proves to be the most cost effective option, It is recommended that at least
one full size test excavation be constructed during the thaw season, at a suitable location in the
vicinity of Station 14+00, to confirm the expected behaviour of the cut slopes as they thaw
during construction. The observations made during the test excavation should be documented
and the results should be made available to contractors who are considering bidding for the
canal upgrading project.
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As mentioned, the primary cause of erosion of the south cut slope following construction in 1981
was uncontrolled flow of surface runoff over the face of the slope (Figure 11). It is recommended
that a shallow swale be constructed at the top of the slope to direct surface runoff into rock filled
channels placed at strategic locations along the length of the canal. The locations of the
drainage swales and rock filled channels will have to be established based on field observations
made during the first few thaw seasons after construction.

It is expected that the thickness of the overburden materials over the bedrock will decrease
towards the south (upslope) from the canal. However; it is not possible to provide a reliable
estimate of the volumes of colluvium, silty sand till and rock that will be encountered in the
excavation based on the information currently available. The volume of rock, in particular,
should be determined more accurately, since it will-have a significant effect on construction
costs. In addition, if the most cost effective option is to both widen the canal and use the
excavated material to increase the height of the north dike, it would be important to determine
the volume of silty sand till as accurately as possible.

It is understood that there is concern that shallow skin flows could occur on the slopes south of
the diversion canal, which could block the canal. Skin flows can be initiated by events such as
forest fires or unusually heavy rainfall. It is recommended that the slopes be inspected during
the late summer months by an/experienced geotechnical engineer to confirm surface drainage
conditions and the properties of the near surface soils. This information is required to evaluate
the risk of skin flows occurring-on these slopes in the future.

53 Raise North Dike

The second basic approach for increasing the capacity of the canal is to raise the height of the
north dike of the canal, as illustrated conceptually on Figure 14. The dike could be raised by
using material excavated from the south side of the canal or by importing material from
designated borrow sources.

As indicated on the figure, the outside shell of the north dike can be constructed of waste rock
hauled from the existing rock dumps or from rock liberated by widening the canal to the south.
In any case, it will be necessary to place silty sand till on the south side of the dike to prevent
seepages losses through the dike. The silty sand till could be excavated from sources located
on the south side of the canal or from any other designed borrow source in the area. It may be
necessary to place filter cloth or filter gravel between the silty clay liner and the outside shell of
the north dike, depending on the gradation of the material used to construct the shell.

Riprap erosion protection will be required over the silty clay liner placed on the north dike to
control erosion from surface precipitation as well as water flowing in the canal during design
flood events. The class of riprap should be determined by a hydraulics engineer.
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Care will be required during construction not to disturb the compacted silty clay liner that is
present on the south slope of the existing dike.

As indicated on Figure 14, a significant portion of the enlarged north dike will extend into the
area where tailings were deposited during mine operations. A comparison of the topography
prior to placement of the tailings, with that which currently exists, indicates that from Stations
19+00 to 38+00, the foundation soils along the north side of the existing dike should provide
adequate support for an enlarged dike.

However, in the section from Stations 38+00 to 44+00, soft, compressible tailings, which range
up to 20 metres in thickness, are present close to the toe of the existing dike. These materials
will not provide a stable foundation for an enlarged dike. There are three options that can be
considered for overcoming this difficulty.

1) Subexcavate or densify the tailings to provide a stable foundation for the dike.
This option may not be practical depending on the properties of the tailings,
2) Limit the maximum height of the dike, to a height that can be accommodated in

this section, without having to extend the dike onto the tailings, and
3) Realign the section of the dike between Stations 38+00 to 44+00, as necessary,
so that the dike can be enlarged without placing fill on the tailings.

It is recommended that a cost benefit analysis be undertaken during the next stage of design to
determine which of these options is most cost effective.

The availability of silty clay till on the south side of the canal may limit the maximum height to
which the north dike can be raised. As mentioned in the previous section, once the optimum
design for increasing the capacity of the diversion canal has been established, a series of probe
holes should be drilled along the south side of the canal so that a more reliable estimate of the
available volume of silty clay till can be established.

5.4 Emergency Spillway and Drop Structure

As mentioned, the drop weirs in the existing canal west of Station 46+00 (Figure 4) could be
eroded away under extreme flow events in the canal.

The existing drop weirs could be replaced with a single reinforced concrete drop structure in the
vicinity of Station 46+00. As indicated on Figure 4, the structure would be relatively large, since
the vertical drop is about 30 metres and it would have to incorporate a fish ladder to allow fish
passage upstream under normal flow conditions. A reinforced concrete drop structure would be
relatively expensive and in addition, would require ongoing maintenance to prevent the concrete
from deteriorating. Ultimately, after many decades, it might become necessary to construct a
replacement structure.
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A better option would be to maintain the existing canal alignment, including the drop weirs,
which are designed to allow fish passage up this section of the canal. The existing canal would
carry normal stream flows up to about a 1 in 50 year event. An emergency spillway and drop
structure would be provided which would be designed to carry excess flows above the 1 in 50
year event. Under this scheme, the emergency spillway and drop structure would only be rarely
used.

Since bedrock occurs relatively close to the surface below the south valley wall, it should be
possible to construct at least the upper portion of the drop structure in rock. Conceptually the
structure could be located anywhere along the proposed alignment of the overflow canal
between Station 44+00 and Borehole BGC05-23 (Figure 4).

From a geotechnical point of view it would be preferable to locate the drop structure close to the
emergency spillway, somewhere between Stations 44+00 and 46+00, for the following reasons:

1) The bedrock between Stations 44+00 and 46+00 is expected to consist of
gabbro, a hard igneous’rock which is more durable than the calcareous phyllite
that underlies the area below the south valley wall west of Station 50+00 (Figure
6).

2) Examination | of the airphotos indicates that debris flows have occurred
periodically in Severin Creek, which crosses near Station 55+00 of the proposed
overflow canal. The data obtained in the bore hole drilled in this area indicates
that at least three debris flows have occurred at this location in the past. The
frequency of occurrence of the debris flows is not known, but could be in the
order of every few decades or centuries, depending on climate changes.

3) Consideration was given to placing the drop structure east of Severin Creek,
between Stations 49+00 and 54+00 of the proposed overflow canal. However,
this option would require that a relatively large embankment be constructed
between the existing canal and the bottom of the drop structure to direct storm
water away from the existing canal, downstream from Station 52+00. The
embankment would have to be constructed on the colluvial fan, which, as
indicated on Borehole Log BGC05-23 consists of ice rich, thaw unstable soils
which extend to depths of about 4 metres.

Ideally, an emergency drop structure between Stations 44+00 and 46+00, should be excavated
in bedrock over its entire height. The bedrock is visible at ground surface near the existing canal
in this area and was encountered at a depth of 8.6 metres in Borehole BGC05-10.
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If a decision is made to locate the emergency spillway and drop structure in this area, it will be
necessary to determine the surface topography of the bedrock more accurately so that the
design of the emergency spillway, drop structure and outlet structures can be optimized. It is
expected that this work can be accomplished by drilling probe holes in combination with
geophysical methods. In addition, it is recommended that core samples be obtained of the rock
below the proposed location for the drop structure, to establish the rock lithology, depth of
weathering, durability, unconfined compressive strength and other properties.

A significant advantage of locating the drop structure between Stations 44+00 and 46+00 is that
the outflow would be directed upstream from the Cross Valley Dam. It is understood that this
dam may be breached as part of mine closure; however a final decision has not been made.

If the dam is breached, the breach should be located near the north abutment, so that remnants
of the dam embankment would outflow from the -emergency drop structure away from the
downstream section of the existing canal. If the dam is not breached, then it would be necessary
to increase the size of the existing emergency spillway located near the north abutment of the
dam. If the capacity of the emergency spillway of the dam increased, the topography of the
bedrock surface in the vicinity of the spillway should be determined using a combination of
probe holes and geophysical methods. In ‘addition, core samples of the rock should be obtained
to confirm the properties of the rock below this area.

5.5 Pre-Design Studies

Once the required design capacity of the canal under the Probable Maximum Precipitation event
has been established, it is recommended that conceptual designs for increasing the capacity of
the canal and for the emergency spillway and drop structure be prepared. The conceptual
designs should be based on the geotechnical recommendations presented in this report and
should include cross-sections spaced at 100 to 200 metres along the canal, so that material
volumes can be estimated to an acceptable level of accuracy.

Preliminary cost estimates for the various options should be prepared so that the most cost
effective combination of options can be determined.
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It is expected that once the most cost effective approach for increasing the capacity of the
diversion canal has been determined, it will be necessary to undertaken additional field drilling
to support detailed design. Detailed geotechnical design and construction recommendations can
be prepared once the subsurface information from these investigations is available.

BGC Engineering Inc.

Per:

Bruce Smith, M.Sc., P.Eng.
Project Engineer

Gerry Ferris, M.Sc., P.Eng.
Review Engineer
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A drawing showing the location
of these borehole logs is currently
under preparation.
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79E-Zozs

No.

Project

RECORD OF BOREHOLE 79-8
IBol-IBN ; -9 E
LOCATION {See Figure 3 ) BORING DATE  Aug. 2, /979
BOREMOLE TYPE  Kotory with oir BOREHOLE DIAMETER /Z0 mm
SAMPLER HAMMER WEIGHT 435 dg. DROP 76.Zcm DATUM  Grouvrnd Sur fare
50IL  PROFILE - PIEZOMETER
s u OR
Z | = 1 STANDFPIPE
o W «
ey > 18K ‘é 5 . . 1 . INSTALL ATION
- O - S
DEPTH DESCRIPTION g : s E WATER CONTENT PERCENT | ADDITIONAL
(m) ElE|la|3| % wf_____"g)_____ft LAB, TESTING
= o
Els E 2| = 10 20 30 40
! Cleared
1018-80 | Cleoreg Surface i sUriace.
2.0 NSome poviders R
G - 20 ;
. 5-34 l-
Frozen green/sh grey ! g9 o Wi -3¢ :
sondy sitt 7iLL |, no ’ ez .
il . -zo '
wisible 1ce - ? 22l sand . 4
32 ety |
C 2| 25 mm Al
— Z .35 <. :
se o w35 BVC pipe—.
c-Fo Kl
oo C g:_g;
] bouvider L[ bt - 2
- 5
: -5
d 1Ce L b5 E®) S -£b
Drills more easily - b4 S
DeR-A3 | mow not be frezen /00 O ,

10,37 _ Coved-mn
Browr o red-browr materiolz ]
medivum_ fo Coarse
Sond (olvvior)

Joce.o)| Probably frozen
/Z.8 |1cobble / bovicer [ ]
; Ll
1 cobble [ &9
>
Shist bedrockl ’:\':'"
1062:65 0
/6.3 | End of Borehole
VERTICAL SCALE . _ DRAWN AL
| os Golder Associates £+ 79-8  (itckeo 2e
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79z -20Z25

No,

Projec!

1869-83 N ;
LOCATION

BOREHOLE

RECORD OF

- 9R-E6 E
{See Figure 3 1}

TYPE KRolary with mud
SAMPLER HMAMMER - WEIGHT 655 kg DROP 7-Zem  DaTuM (Cleared ground SUrToce

BOREHOLE

19-22

BCRING DATE

BOREHOLE DIAMETER

1% Aug 1979
/g 277

[: 125

Golder Associates 2~ 79-22

S0iL  PROFILE _ PIEZOMETER
5 3 o
Sl B 2 STANDPIPE
cLey 2|t § ? . ‘ ) ; INSTALL ATION
LEV, Tlz|k
BEPTH DESCRIPTION == | B | WATER CONTENT PERCENT | ADDITIONAL
E u 2 [} I.; WP W W
E|lf|z |z & A O - LAB. TESTING
(m) AHHHE
1920 |[Cleared ground surfoce
OO
Frezen olive brown jo
{%rey fine sandy ST
ILL, occ. coarse sand | e 7 - 57
and gravel pockets ' S-2a
At e
-5
P >/m
N NO -
installo?ions
07006
S-14|Eng of Borehole
NOT E:| Borehole abandoned  due| fo Ipss
of pif| seal. four borefoles \weye
attempled with mud in 7/is areg,
but alf had 7o be abarndored. | .
Borefole 79-7224 was oriflel with qir
i
i
VERTICAL SCALE DRAWN =

CHECKED _2&
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19z 2025

No.

Project

RECORD OF

184084 N; -1859CE
LOCATION (See Figure 3 )

BOREHOLE TYPE Hofary with air

BOREHOLE 79-22z2 4

BORING DATE
BOREHOLE DIAMETER

21 Aug 1979
/14 mm
SAMPLER HAMMER WEIGHT 635 kg bRop 76 Zcm DATWM Cleared ground swricce

e

PR

e

&

G\’/

L

HWJ" e

1

Lﬂi':k:—?d

o —

-y

(S

(r(\_ ;
SOTARI Ao

SOIL.  PROFILE : N TEMFPERATURE, °C .| PIEZOMETER
& R . D OR
g le | Z STANDPIPE
- |2 8[Q] B o5 @ oS o INSTALL ATION
ELEY. DESCRIPTION E E Nz
DEPTH 5 i e WATER CONTENT PERGCENT | ADDITIONAL
9 E :" (1] : WP W Wl_
Elgle|z] 2 ., o . LAB. TESTING
m) HHHEE
: : Cleared
081-90 [Cleared ground surface surface’) i
O-00 |Frozen ol terrc7/m [ I
bf‘o'gwn & gre fmeg :Q’Q :
sand 5/!.%‘ %’/LLJ 71O~ RS 1]}
plostic To low PIGSTICITy, S 1L
oce. organic loyers \‘:;: 9mm dia. |-
107946 R Pvc pipe-1T!
244 L B R
S Thermistor [ |I |
A #J|1l
‘ A/ .
Frozen grey 1o greenishiig #2 [l
gr’e; sandy ST THL K i 1]-
I
I
A\ #3 |y
\ | Sess z7 He
e |
. . | ok
casier  drilling 5% A4 ||
. \ I
| .
\ Sﬂndpac:fz_-
\
0666 \
1524 | = organic \
Dark orey SILT, ron- - h #5 )
p/c:fsv"icg, gcc. cobble Cave-in
or ‘pebble /W s
D634 | ma enaZ
18:29\End of Borehole
VERTICAL SCALE DRAWN KK

(/25

Golder Associates B+.79-224

CHECKED P&




O 2-7097 5,

No. L7 & -&—4

Projec!

RECORD OF BOREHOLE 79-23
J910-4I N ; -38T72E

LOCATION (See Figure 3 } 7 BORING DATE ZZ Auvg 1979
BOREHOLE TYPE %7:?%’ Z’ngmu‘d 7o 2-2775 gopeHOLE DIAMETER  //4 mim
SAMPLER HAMMER WEIGHT &35 kg DRop 7&6-Z LM DATUM Cwut ground surioce
... BOIL PRDFILE. i PIEZOMETER
) - g OR
o W
2 le E| 2 STANDPIPE
- | 2| ¥ 3 . 1 . ] INSTALL ATION
ELEY. DESCRIPTION B2 F z |
DEPTH 2 <~ | © | WATER CONTENT PERCENT { ADDITIONAL
& lwilw| | E Wp W W, s
SIEIE|E] 2 \ o . LAB. TESTING
(m) Elelzlg] @ p 20 30 4p
‘ Grounicd
0es17|Cut ground surtace surtace g
o000 ’
i 5K9!ﬁﬂ?£ﬂb.: :
lce seams To 12 mm 7% min - S 33\ PUC pipe 7|

i thickness Lo |00 S 3 Al

A -
EX

Frozen brown 1o grey Reltonite

finé sandy ST TILL, seq/

some visible ice o

neor surtfoce R P D g-ﬁz

A o
24
sandpack |-
3 organic aniny
b/ -G :
1074.03 | 5 -k ol
914 joraqam‘c black Fine fo 90 < -3q WL, sl
codrse SAND & GRAVEL . i+ |27 Sept 79 |

(@ppears fo be untrozen) - /2 J

fetor |

3 aobble predmaric. ||

piesomeler /-
121 NOTE:

Grey ﬁgffaﬂa’y ST Fiesomelter |insialled in
auvfilliary Borehole Hrilled
with CW}’Q about dm |EcsT
of BH. 7p-25

:] Boulder

/CE64-85
1829 \End of Borehole
NOTE: |Borehole cbandened die jo
rotting of permafrost & caving
Hele dize ot surfoce =~ o-7m dia.
prRAWN L

VERT L g SEALE Golder Associates BH. 79-232

CHECKED P& _




RECORD OF BOREHOLE 79-24
HE1-dO N 5 1222-52 E |

LOCATION (See Figure 3 ) BORING DATE 22 Aug /979 DATUM Cleared ground surface
BOREHOLE TYPE Kolary with mud : BOREHOLE DIAMETER //4 mm
SAMPLER HAMMER WEIGHT 63-5 kg OROP 76.2 cm | PEN. TEST HAMMER WEIGHT DROP
50IL  PROFILE SAMPLES | Y DYNAMIC PENETRATION RESISTANCE TEMFPERATURE | °C
. 3  BLOWS/FT, ____.. e | ; | 12 .
. & . I =| PIEZOMETER
-l g 05 2 "‘O'5 *f‘O oW OR
ELEVN i E:J w % § 1 1 L 1 1 1 1 1 n = W
~corn|  DESCRIPTION elel s K SHEAR STRENGTH Cy, LB./SQ.FT, WATER CONTENT, PERCENT b H1 STANDPIPE
H HHG gl 3 Wp W Wi 8 & {INSTALLATION
| T ‘e i
o 0 20 30 40
Ground
08464\Greund surface | surface Q
000 . . s . ' T
Olive brown fine .
sandy 5ILT TILL, 5
ompact 7o - 5h
dense 75‘27329 ®) s =2 7AAM S Wy ol
fcezzzsg B 12127 S5epf ?;,Ll_ !
: A - _{Thermisior|-
Grey fine sandy [N A <2 1N
st TiLe, fow (NIZ) o |18 o |! o i
plasticity, N : \ o 17
fisstired, compac'f . | \ & /4
To dense (cold [N\l 2|+ |25 o i oL 34 ‘
but not frozen) N r’_\\. 2 #2 (1.
\r\',\ \ |
k-:\\ din |3l © ‘Ffepter/79 '
1 l Q]\f \ z Z .
sampie seems \N g v |~ Q AN Ay #3 1
frogen ‘\\J} | o - /; .
107580, Al Al |
P-B4 T T ‘w ‘ L ;3?/?”7 'g.ra A
L .4 ) . Plr e"’-
Grey C/ayc_'g/ G!Lf"{,? .
fo sandy SILT B \
TitL, hard RNCH ! |-
\;}:\ .
& ik
¥ \
l
|
1 .
\ Pltonite L
i \ sed! 7 F
o0f S \ I8
N :
Biue sandy o [N} éll 45 [
clayey SILT mL,q\:~1 -
w785 1977 0e
1676 ‘ :YE
. AN R S RO P AR S N AU S N _ tl
R DR 1 M N S B | S (el I EE N | T CEaRdpack
LIQH/ grey NN |-
clayey SILT THL,R :
low 7o medium % v
plasticity, hard [
3 CoNrpos e Sprole Forkned
I\ﬁ S _Samp/fs & 35 oﬂq’.f 7:2# Petur —IF
b Strgng #h| FesHrg . | =133 _ prcumatic
N - |prezemeter
;‘i
i -\
,
106178 A
72-86|End of Borehole
Q
155 Percent axial strain at failure
1o
VERTICAL SCALE DRAWN .

/100

Golder Associates BH. 79-24
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792 - %9_25

No,

Project

1050-57 N ; 143259 £
LOCATION (Set Figure 3 )

BOREHOLE TYPE Rotary with air

RECORD OF BOREHOLE 79-25

BORING DATE 27 Aug /1979
BOREHOLE DIAMETER /{4 mm
SAMPLER HAMMER WEIGHT 63-5Kg DROP 76-Zcnr DATUM Cleared ground sLMToce

soll. PROFILE

TEMPERATURE, *c

PIEZOMETER

c E . A OR
9 J STAND
- g w 5 05 O 05 O INSTiLLAPWI:EN
ELEV. DESCRIPTION AR r% z
DEPTH , 2 ~| 2 WATER CONTENT PERCENT | ADDITIONAL
iyt le| 3 We w Wy
Eijaia(z| 2 , o { LAB. TESTING
(m) FHHEE
Gr’of.lf?d
. surtdce
g0 |Cleared ground suriace ,'7
. . 15T
/(;é—oi Organic SILT & debris i A Thermistor |||
o i #1 re|.
ciZs Sandy SILT TiLL S8R /'I’
52 5 e il
ok ‘,{E #Z | g5
Frozen SILT TiLL and  pR¥ A~ '
schisty TILL [ sabe. 7377
27 sept 0 | |1
108275 wi ol
4.77| , By é 4 EEHTH
SCHIST BOULDER :gi \ 3
Ay | .
108090 5 ha i |yl
&10 | sandy  siT TiLL R \ Feliornite |k
&-55 L~ Secaa/ B
roeR SCHIST BEDROCK PN J E
732 N N #5 |-
:I\i“ l| _. ’
Relatively hard 20 : #z (o],
5CHIST BEPROCK 5 \ HE
‘ [z ; Al
\;‘j; /A #7 g
Vo /22%3 ] / X
= . Sff ( Il
Relatively soft ION .{\ #3 [4]
SCHIST BEDROCHK 1 1
. N #9 |y,
074 B i Rt e
. efur
{2 !9 Erd of Bof‘eho/é pr_)euma—yt,;: -—j
pPiezometer

i

VERTICAL SCALE
/: 10O

Golder Associates B8H. 79-25

DRAWN A
CHECKED D _




PROJECT No._ 772 2o a2.
RECORD OF BOREHOLE 79-3p
I575.726 AL - '
LOCATION (See Figure 3 } BORING DATE pDec. 4, 1979 DAT UM Project
BOREHOLE TYPE Cosed Rotary with Afr BOREHOLE DIAMETER /<< »rm
SAMPLER HAMMER WEIGHT &£3.5 Kg DROP 76.2 cmr. PEN. TEST HAMMER WEIGHT DROP
SOIL  PROFILE SAMPLES | W DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k,
. 13 BLOWS/FT, o _ . CM. / SEC. e
= '1: g. . PIEZCMETER
ELEVN d E:J E ~ 5 1 P 1 1 i 1 1 1 1 o t,’] OR
N (72
“eorn|  DESCRIPTION . g > | § E SHEAR STRENGTH C,, LB./5Q.FT WATER CONTENT, PERCENT = " | STANOPIPE
E 5 9 2 wp W W 3 o { INSTALLATION
) - 2
o .|
clegred Grownd
CBI37| Surface
o.00
Brown SAMND &
Gravel TIiLt
T les
/o2 i .
Z.74 )
Greanish grey 1 O/"y
scrust BELPROCK r\_‘, 2 |ws
oce. silty Jayer F]
!-._\’
A
1 -
L]
L \/‘. j r
:' N
,:‘ =3 i
/01742 o
793 | fna of borehsle
(-]
155 Percent axial strain at failure
1]
' =377
VERTICAL SCALE . DRAWN ____=: ¢ . __.
Golder Associates B4+ 79-32

for2s

CHECKED .. XF . ___.




Lonot Sita. E+370
iGoo. 2 N 16l 8 E

LOCATION (See Figure 3 )

BOREHOLE TYPE Ab7izr s/ L TS T

RECORD OF BOREHOLE &So—<7

BORING DATE [/l &5F, /5507

BOREHOLE DIAMETER

SO pr 27

S0

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN DATUM (Uommr & Grairicy’ Seeic e
S501L  PROFILE PIEZOMETER
, , TR
i '6 w
: 2| e - STANDPIPE
| .| 2185 & . : ; INSTALL ATION
 ELEV. | DESCRIPTION ElzIR 2] =
DEPTH| g RS WATER CONTENT PERCENT | ADDITIONAL
: | Eld|ale| s We " W LAB. TESTING
1= o B. 5 o I . —_—
E//??) i =lE|Z1 20 o zZo B o
i l m|w!n = 1 | | |
! i | i 5
4 { ! l i i
70%e. 451 (Hrareed orous S I7ECE | | 3
! ; ! ! .
, féfa o L Bk, OFOgE ST : | ! ;
T 7‘}—53::77 | 1 L :
—_ ;:/-ﬁjff?— : t | ) : | :
Jorocnic fayer ‘ 1 | ' .
| GHEEN 1S fr Loy it 17 7O !
DFOoNnr7 S TR e i ‘
GRELEL TILL (Frezen) i ; Lok e
. . Lt .
Eopr s 7 S .cu]?'fn_yﬁz_.ﬂ
fr'
Ne | trstrrmg .
becomng Oy : 1l
1084 5¢ i ; .
' ] e .
Py i ! H . : .
Lrony7 70 “ery //?/7% NN ! et e |1 ]
1083.5L\9Cy TIETertedd \%( 1 iy Z"i!
=y, AT - | i
7.z \ﬁpf?c, /’}/ /_‘\’/ | = K
_ AR l Sore s |0
SClS Py LELCOCA 57 , orave’ |||
. . b/ AR
LTS Sromisp sl S | Py 27|
/?779'///,??_5? /'/7_/}0//?7‘_5 :’_l( 1 ! S ieriEe R
N A
or foyers. C A E Pomm P
A ! ; |
/073,95 “~ : ! e .
. . I Yoly fo.
7 Ny oFf Sorefrols | | o éﬁgﬁ;”tgﬁ o m
!
!
i
|
|
i
|
VERTICAL SCALE : DRAWN &4
. Golder Associates s~ so-=7

CHECKED D&
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TIE ELPSS

No.

Project

RECORD OF BOREHOLE BH So-=5
cwnal Stao. 2300
IS8 . 5N 2277 £

LOCATION (See Figure 3 ) BORING DATE /=5, P35, /550
BOREHOLE Type ALrory wwiti o+ BOREHOLE DIAMETER /O 77 /77
SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN, DATUM C/P0m T P redisric SLir7ocs
SOIL  PROFILE PIEZOMETER !
! - PIEZOM
5 !
! 7 = STANDPIPE
! ~1Z |5 B : , . INSTALL ATION
 ELEV, DESCRIPTION ElziF e =
{ DEPTH - BN - WATER CONTENT PERCENT | ADDITIONAL
; ciglg |81 % W o Wi LAB. TESTING
5 I ’ 2% 4
z(??éff(? 12 E 3 = e 2o Bo Ao
7} nn o ' { t :
: : : i
]
1685.69| (VECHED Grou I SLrioce ; | | ; E |
] ! : ‘. R
 SFE S froser pra/iie - SILT ! | i : :
- i : 1
.5 _ . | |
P2, GEEESI/ 5T i
Or s SEANLD & |
GRFLVEL T/LL, Som?e %
SEE ST C’/_/;'?‘//?Q_S“ ‘ Crei7srrs Al;
Lige A1 |
| o
! BerTon/t |-
IOB3. 75 . [ =rd C’,,..
_ sEo/
&./ X&
s FLrpbrey LrerolAT BN Stz f
; P RlE
JOBE.5F k.l ,005/?2_.:—; 2
77 £ gt Stene |G
Crey, sc/ys? VOLCA | =] = L
Cy, SEIUST Y EEL VAL POmm P TR
fo8o, 78 ,'-:f ' ==l ‘_2,32':, 2
2/ — Dy at 8.2 m
Lt of Sore10/8 M';’;r;/; &/ 8o
L

VERTICAL SCALE

PR Golder Associates 847 52—z

DRAWN Aoz
CHECKED _P&




Lol St B0 RECORD OF BOREHOLE &4 So-#9
0 IEEE.E N E99.ZE
A LOCATION (See Figure 3 ) BORING DATE Aot 232, /S50
! : . .
S fg} BOREHOLE TYPE AO7erry, &N772 C/+ BOREHOLE DIAMETER /&8 /77777
e R} SAMPLER HAMMER WEIGKT 140 LB. DROP 30 IN. DATUM (Vrarcs orocn?o Surioee
]
i i 1
B __sow PROFILE 7 7 7 o PIEZOMETER
g i - i e
5 | sle i 2 STANDPIPE
& g . DESCRIPTION Llz k| z )
DEFTH Tl lu S| B 1 waTER CDN\;!;ENT PERCENT | ADDITIONAL
fimetres) EiRle |2l " A NE LAB. TESTING
- S0 3 2 Zo 35 #o
w i} " 1 '
A |
B 5/035‘.55 Lleor & grot7d Siriaee 1 |
o5 230 Frozen orgore SIET | i i | E : : i B
: i ! : ! LTI S K
. .6 B s A g ! : i ; ; N
: i =]
[ bouicter | i B Forar e
i - 5 | sew/ i
GreEerirShr~Orowrr 7 ! : 1.
H 1
_ Loroiiry SEALD o : ;
| DR . )
GOFUEL  TILL FEOFE? RN ‘ ; i
- 7O GboL T F 7 FETS Mo |tmsting I
P very ary s i !
(joos5/ by TIETaurbES \
B bedrock) \\:

J % Soar &£ | -
% 97/‘0:/:/ .

L ey 7ArI
1079.73 % ‘ , 5 g

0 ./ . R i
L Grey Scf/sTy TJ’& ! s/orrea’ ||
""" BEDROCK [~ g cf
. /076 . /5 - ‘-r /_ { /.’.9//’( /a/)b‘?,'r -
I FiwRvd . s
l I Dry 25 /0.0 77
e Errer ofF Borerros/s |72t g,

VERTICAL SCALE DRAWN B4/

s Golder Associates s#. 50—+ Jteker DG




Lonot Sta. 24 100 RECORD OF BOREHOLE &4 so-s5o
275 BN A4 2 L
b LOCATION (See Figure 3 ) BORING DATE Febri/ary 23, /950
Wy . .
R &: BOREHGLE TYPE /rjpj;’zﬂf'/[/ Yk i Y BOREHOLE DIAMETER /OO »#7-77.
Lo N SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM (VCaree grot/ i Stirfoce
! T
S SOIL  PRCFILE PIEZOMETER
= 4—“ m . - DR
- 2l 2 STANDPIPE
T ~lelEgls) @ . 1 1 INSTALL ATION
- 3 ELEV T 5| =D ]
o . [ S z
DEPTH DESCRIPTION g£1° ~ i S | WATER CONTENT PERCENT | ADDITIONAL
luislgl g1 Y v WL TESTING
/ L el S|e|alz2 o ! = L - LAB. :
7eTES 3 IR R = I
3 i 4] ] & . | i ;
] | | i :
1085.0L\ [V crou/ne SLToce | | ] ! -
CC | froeEs Lrond7 : | | .
G ! , ! :
oaa. e TG IE SILT ! | |
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i TSLL : : i
1083, 20 | T GETLEL | : .
. — ! s unfrezern ) 4 ! } ! Curtorrgs |
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i very o el - ! &
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Ly 1
- ;
VERTICAL  SCALE Golder Associates &~ so-s0 FAN _ £22
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0
N

72z 20

MNo.

Project

RECORD OF BOREHOLE &SH4H &SFo-5/
Caonol Sta. £+ Q00 -
/2380 N GE2S &
LOCATION {See Figure 3 ) BORING DATE Aeob. 25, /950
BOREHOLE TYPE AO7@ry w747 or+ ECREHOLE DBIAMETER /& .7727
SAMPLER HAMMER WEIGHT 14C LB. DROP 30 IN DATUM (mrerr orFoc/ e Sw/rioce
|
501L PROFILE i | TERIErR Eire T PIEZOMETER
i - = ' N ' fa ' OR
1 | zleE 2 e ey o iy STANDPIPE
. i ERR- jo . ; . INSTALL ATION
L ELEV. : T2t le =
DEPTH DESCRIPTION £ 1 {| 8 | WATER CONTENT PERCENT | ADDITIONAL
L3 [°1]
Ela ! Fig| g We w Wy LAS. TESTING
=1z [=} Ll '
@Eﬁ‘fﬁ} E : z il
S0es 54| (Heore gron 2o St e t . I
I v T
& FFeFEr, Lre s, i i Curiings ||
1688.54OGATC ST , | Dack Fit/a |
V4 ! ! Ttz sior | L
L (HEE S Gy, O EEST =7 | K-
SEAD T GRTLEL Lo Forasie E
' Toid , Hi7s oF soe Aty 2 4 2ln
) : | .
12 CLITIrIgS : I
‘ 4 = D
Till o5 otore ; No
Lt 7 ity severa/ :
Lot/ ErS =
- S &
grove/
A Lok
1
. RSEQ g
LSS Dy Froctited >>\\ . 74'//f .
e \ Ssconin oms) 1.
OF GrSFeres E%Q A
Jo7A.8d ZSZEZ:ZA?ZDC:AL i
0.7 !
- . L
Grey SChHrs7y Y
[
AP
SEDROCA A e |l
b Zoen S| H
% PLpPe s T
/D75 B4 b #5). ll: "
. ’ ory at /3.4
27 Frad off Boretrok * i ek )88
i
|
i
VERTICAL SCALE . DRAWN =t
Tt Golder Associates &7 go-s/ RN o o




RECORD OF BOREHOLE B H LKo-52
Dinal Sta. [+ 550
1328 . SN oi8 55
LOCATION (See Figure 3 ) BORING DATE /F=b. 23, /550
BOREHOLE TYPE AB7ery Py A=y BOREHCLE DIAMETER /20,777
SAMPLER HAMMER WEIBHT 140 LB. DROP 30 IN DATUM (Vmwr@d corowmic’ Sauriers e
solL  PROFILE PIEZOMETER
- ] S S
Jle 2 STANDPIPE
~ielE|5) @ . . ! . INSTALL ATION
ELEY, DESCRIPTION giz|F |2 =
DEPTH P ~ i 8 WATER CONTENT PERCENT | ADDITIONAL
© 4l Lt . ~ Wp W W
’ Elz|2ley s / W L LAB. TESTING
w r ' 1
(7relrey EIEIZ 3] 4 16 Zo 3o o
\n n | n L]
10884\ [fleared gronnd SarIoce
wZE e frozen, Lwn, crgon/e SIZT (%%
0.4 :
FrOFER, QFECIISI? - Sors & .
Grey, STALD ard roves |
GREVEL TILL pech 7
! Bentors lc ‘:_
~o tw.s}:z‘ng ‘ KIS
= .
/CE5 31 Gra &
= §7rc7y:/ I
-/ ~< CAL-Z;",-' <
SEAD gl GRALEL TILL S
LTty swrdy SO S/ottes |1
pockers (arnfrozen) 20 me PUC|T T
V- ] -
/080. 37 ket y“f
7/ L of Loresore oy el 7. 8m
hdareh S S EO
Nore:
Log Loseo’ oz
Grsers  obServaTIoNS
VERTICAL SCALE : DRAWN A2 4.
i Golder Associates__ &~ £o-52 liecken D&




RECORD OF TEST PIT SHEETS
other Than along Diversion Canal

Test Pit No. 1 to 20 incl.
23 to 25 incl.

Golder Associates



7922025

No.

Project

RECORD OF TEST PIT TR 77-5

P50z an  —589.3€
LOCATION (See Figure! DaTE & Awg 1979 paTUM Girowund Surtace
METHOD OF ExcavaTion 28 Cati & ripper PROJECT DOWN  VRLLEY
solL  PROFILE
5 " L2
AR = L s E GROUNDWATER
w n ! 1 1 n o w ' ; o
ELEVN 2|13 ¢ E - CONDITIONS
RIPTIO =
DEPTH DESCRIPTION S| ®| P & 1 waTER CONTENT, PERCENT £ s
eluluwl g We e “3
S1E|E| & —
o
(m) Bl & o o 20 30 4D
105583| Ground_surfoce
000 lorganic siLT & debris &=
025 \White volconic ash '
0-4&
Brown o browsl greyi:
dense coqrs= 8
sandy GRAVEL
C
105533
2-50
Frozen, ox/ &
el coar3 4 gl
SAND, sorme QFC?'L/L’./ O =)
(T -/ rn. dia)] derse, i |2
thaws gquickly
05183
4.0
- 44
Crive brown ;me yie ‘ N 540
cogrse .5 C e
litle med graue/ Sl
104983
6-CO|Botiom of Test it
VERTICAL SCALE G : DRAWN KX
older Associates -5
1180 Te.7 CHECKED D&




No. z%g_-_&’_@_z =

Project

E3co

RECORD OF TEST PIT TR 79-&

En  ALIFE .
LOCATION (See Figure) baTE 7 Aug (979 DATUM Grownd surface
METHOD OF EXCAVATION D& CaT & ripper PROJECT Dowrd ViLLEY

SOIL  PROFILE
5. w .2
2 a - = = GROUNDWATER
ELEVN s Eje ] @ ' — : g
' DESCRIPTION z|z = CONDITIONS
DEPTH CRIPTH - I N - WATER CONTENT, PERCENT § -
2luly| ¢ W w WL !
(77) AE IR - o ;
/ [ < g -
nlw|n | 1! O30 4L
105589 Ground suriace
ooo|organic. SiLT & =
1055%?9 dgbr/sJ Moss i
0-2o\wWhile wolcanic osh
o 51 e
Brown coorse saricdy
GRAVEL,
(max. size @ 'Sm)
1052.49
320
—HC.5. O

Brown grey med. 7o

coarse SAND, some

frozen, some gravel

o 3m dia, )

ecoring, sandier
with deprih
Chi- (7
2405, @] & -5
5-25
vt & 2| /%
50-09
560 |BotTom of Test Fit
VERTICAL SCALE . RAWN
PN Golder Associates 7./ 79-c PN B#
B0 CHECKED D (&




No. 7924- 2025

Projec'l

SR

Zogl 7N 380.7 & RECORD OF TEST PIT 7R 7%-7

LOGATION {See  Figure) oxTe & Aug 1978 DATUM Grownd surfoce

METHOD OF EXCAVATION DB Ca? & ripper  PROJECT LOwWA VERLLEY

SCGIL  PROFILE

GROUNDWATER

1 i L )

TESTING

DESCRIPTION CONDITIONS

ADDITIONAL

WATER CONTENT, PERCENT
We W W

LAB.

!

[

<

M

o

—

I
STAATIGRAPHY PLOT
SAMPLE NUMBER
ELEVATION 5CALE

SAMPLE TYPE .

05768l G round surdoce
EFipmoss & organic debriszes

G230 \Biack frozen orgarnic |
SILT wr=>Lld2,

rmaterial!  flows .
when Thawed b

10563
FZ2

- 78
SA 122

becomirig Tiner
with depth

105473
3-85|Buttom of TRt PiT

Depth varies olon
leng7h of pit 9

DRAWN &
CHECKED D&

VERTICAL SCALE

s Golder Associates 7.7 79-7




215 AN - EEL S RECORD OF TEST PIT 7TF 72-//
LOCATION (See Figure) DeTE 25 Aug 1979 DATUM (Ground Surfoce

METROD OF ExcavaTioN DB Cai & ripper PROJECT DOWA)  VGLLE Y

50IL. PROFILE

No, 7922025

" GROUNDWATER

TESTING

| ' | 4

Project

DESCRIPTION CONDITIONS

ADDITIONAT

LAB .

WATER CONTENT, PERCENT
WP g WL

L o .
1

[w )

m

)

_'

xT
STRATIGRAPHT PLOT
SAMPLE NUMSER
ELEVATION SCALE

SAMPLE TYPE

1082 Ground surface
; oo ]

: Frogen oroaric

' 5/LTS & debris
with moss ai iop
of 57Lf‘a7‘um some
Fine & medium &
A coarse 5cma’
pockeTs

059- 2
H6Z

Frozen grave //g
! SANLD /70 cob /5—35
or coarse gravel 2

iy 1057 16
% 3é6|Borfforn of Test? Fii

T VERTICAL SCALE ' . ) DRAWN ?K
| 15O Golder Associates 77 72-/ 272N "5




TQZ-2025

No. £ 7&e 745

Project

Pose 2N 2872 & RECORD OF TEST PIT 7R 79-/Z2

LOCATION (See Figure 3 DATE 25 Aug [G7S DATUM Grownd swuriace
METHOD OF EXCAVATION DB Cai & ripper PROJECT Dowry  vallew
SOIL  PROFILE
5 , g
R I s b GROUNDWATER
ELEVN x| 5] ¢ 5 i : 1 ' EF CONDITIONS
. P =2 = -
DEPTH PESCRIPTION S| " | & | waTER CONTENT, PERCENT | 8 o
Blylgl s we__ W oW IFS
(//77> 2l=] = e b O 1
El&| &) & 12 20 30 22
1057.36|Ground surtace _ ;
582\ surficial organics =
020\ 5andy fine GRAVEL |80
with occ 54/;2/ rockelst
& organic rcitisions,
maierial s highly
variable
105599
(37 |Botiom or 7TesT Fit
At abandoned
qdue fo
seepage
VERTICAL SCALE : RAWN
Golder Associates 77 79-/2 ° KK

= CHECKED DG
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792 2025

No.

Pro]eél_

(e Sta. I7PIS RECORD OF TEST PIT 772 79-2/
Igo8 N 578 E

LOCATION (Ses Figure 3) DaTE D=, /2. /773 DATUM 5 Feoes7ed Soirioce
METHOD OF EXCAVATION -8 £07 & /5oeH PROJECT Dow /) Vailey Toilings
SOIL  PROFILE l
- I e
(=] w ' 4
glg| | .= "2 L1 GROUNDWATER
Bl e % I 2¥
ELEVH. DESCRIPTION 2|2 = | 5 CONDITIONS
DEPTH < S | WATER CONTENT, PERCENT | & o
€luiw ok We W weoo s
() AR R - Co
& 5| & o /a? Lo Fe <0 !
! ! 1 |
i ‘ | ’
‘ ! 5 |
|
i |
: !
| |
1087 4\ Growrd Surigee B i |
2.2 | frozen orgam/t ;
e 8|S E debr/s !
o.6 ,
Frozern greemns
orey SAND &
GAARUEL TlLL
crcas/one! e froser
fenses, mosST Dry
o o Fersorl 15
highly Frioble
rs o) 1853 sz /md

IS 7T Kl s
AFE! K 3
ZoB8E RSP

cvara !/ Somples Fotarn
IELLr K S

Sqasy
FE2Le
Ny nitn

j083 2
TN g of Jest /7

ANOTE :

Thons pHE StibSCRuen’ Ly
sncorporeted ko fhe
best ExcoveaELOrT .

DRAWN A& L/
CHECKED D&

VERT I
o S Golder Associates 772 79-2/




A

[ T

e -

B

Prcljec:i No TRZ-Z2025

RECORD OF TEST PIT TE C+o45
LOCATION {See Figura) DATE Z6& Aug 1979 DATUM  (Sroouris surioce
METHOD OF ExCAVATION D& Cal & ripper prosect Down valley
SOl PROFILE 1
& w g
2zl | 7 2 £ GROUNDWATER
ELEVN 3|5 ¢ - l ' - £ ¥
L = CONDITIONS
DEPTH DESCRIPTION 21%| F | Z | WATER CONTENT, PERCENT | § g .
E u Y E Wp W WL <
o [ e e |
= = [T
(m) B35 @ o 20 30 40
)05_/..3 Ground surtface
] Moss &£ argalll e
goo e debr?sg “ =
30 Frogzen organic 5IL7,
volcanic ash, some
/08, 2 boulders
o7 R
Frogen brown
sandy GRAVEL
CALLUVILIMG, 50mEe
silty pockets
= pi—2]
G —47]
@]
s -3
/082.6 ~ i MroT 2
266 Botlorn of Tes? Pit
Surveyed it bortormn
plevaltion O8E.O
VERTICAL SCALE 1 w?
o Golder Associates 7 2 0ro4as AN KK
Ik CHECKED D&




@ RECORD OF TEST PIT 7.F O+/95
. ‘a‘l LOCATION (See Figure) paTE 26 AugusT (979 DATUM (Tround surioce
| .
: :: METHOD OF ExcavaTion D& Cat & ripwer ProJECT  Lown valley
("" ol
(s SOIL  PROFILE
i s
i =
! 5 w LB
. B gl ] = _ B GROUNDWATER
g N ~ | 2w & ! : . . :::>.uj o
& | ELEV Fl5 | & = CONDITIONS
1 BEPTH DESCRIPTION E|Z| F | & | WATER CONTENT, PERCENT | & o
e lEiwi g We W Wy =9
(m) gl 5l —e——
b I - 16 20 30 4D
10923 |Ground suriace
OO seoanic debris § moss
o 0- 28 O
; Brown silty G/?AV?L X
TILL, high propor TIORES,
o of schist rock LK
! boulder log a7
L -
- apprex. 4183 me 1
: 7 - 75
o e )] i - 18| non- piasiic
. /088.9 - 2
» 2.44 |Botlom of Tes? Fit
f Surveged it botlon?
LW elevaliorn' 1050, £
)
-t
!
|
| N
o
VERTICAL SCALE H DRAWN
@ ) Golder Associates 7. 0+/95 X
i 5O CHECKED D&
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792-2025

No,

Project

RECORD OF TEST PIT T/ O#760

| R

bt et

(=S

i 5
Lo aaeed

LOCATION [ See Figure) DATE 26 Aug 979 DATUM Ground surfoce
METHOD OF EXCAVATION DR Cat & ripper  PROJECT Dowr  Lalley
SOIL  PROFILE
g w 2
slg| | = £ £ | GROUNDWATER
w n ! 1 ! 1 o w
ELEVN z g & Er CONDI
ESCRIPTION £ TIONS
GEPTH P i §[=| F | B | WATER CONTENT, PERCENT | § o
oWl w [ W W W 9«
Elg| 2] 3 i 5 - -
(m) glzlz| ® - 4
Blea| & | © o 20 30 40
/p81.a |Ground surface
Oroanic. gebric £ moss A+
O-TBEN\White volcanic_ash /" R
Greenish brow:n : & -5/ .
5!/7)/ fine SAND TiLL S —ZPBron- ‘_D/'as?'zc:
®) Ad - 2
c-
[050. 22
Y=
Greenish qray L
massive meravelca g,
rock dipping Mo )]
~ slope G
Ll
e
~ /N
/08794 .5-\’,,
304 | Bottem of Tes? i1
Surveyed pit Goliong
Ele o ELor fO88 .5
VERTICAL SCALE G : DRAWN &KX’
older Associates 77 or%0
150 r = CRECKED DG~




Forz-ramd

1o aitu

No, '._7§_32_—_2_'C_)25

Preoject

RECORD OF TEST PIT T.F /*095
PATUM (Grownd suriace
Lowr? Valiey

LOCATION [ Ses Figura)

DATE &6 Aug 979

METHOD OF EXCAVATION D& Cat? & ripper PROJECT

solL  PROFILE

DESCRIPTION

STRATIGRAPHY PLOT

SAMPLE NUMBER

[

J

We

W

O

WATER CONTENT, PERCENT

Wi

| —

ELEVATION 5CALE

SAMPLE TYPE

10

20

30

4P

ADDITIONAL
LAB. TESTING

GROUNDWATER

CONDITIDNS

Ground suriface

Mess orgaiic
a’e%rrs <

olive brown fine

sqndy SILT TILL

(Frozen below
22 )

/ Frosen black
[e»]

rganic  SicT

=

9z
JOE7 ¢

527

Fro
sAND ¥ GRAVEL

z244

/084, &

Frozen .greenish
ST T/LL

browrn _Tme 3ardy

F-8E

Blevertion (085, &

Eottorrr of Test Fit

Surveg £ pik ottt or

-5/
S5— 35
Ao ¢35
-/

VERTICAL SCALE
/150

Golder Associates 7.7 /+095

DrRawN KK
CHECKED DG




No. 792 20025

Project

RECORD OF TEST PIT T F /+680
LOCATION {See Floure) paTE 26 Aug 1979 paTuM Growund surface
METHOD OF EXCAVATION D8 Ca7T & ripper PROJECT - Dowr; Valiel
S0IL  PROFILE
5 w Lz
zlgd | 2 - L2 E GROUNDWATER
g w & ! 1 ) 1 g 0
ELEVN 3| ¢ = CONDITIONS
DEPTH DESCRIPTION S| ®| 7| & | WATER CONTENT, PERCENT | & g
Gruly| & Wp W Wi g
() SEIRR N PO i
Bl &1 C 10 206 30 4D
i0EC. 5 Ground suriace |
cool  Organic debris =]
861 g Moss ==
OdB\ Frozen organic SILT
2 Browrn sand : |
ST coL Lt |
/c85.3 2
122 \Brown_sandy SILT To [F o -32
5/ify Tine SAND : 0 o |s-32
oz 7 |COLLLIV LN w/Th o] NI 28
%7 | " several crgariic £ o
85I\ seams / fiint
Greenish brown
fine sandy S5ILT
TILL
S-S5
S - 30
O 15
/082 2 - Z
227\ Bottorn of Test Fi7
Surveyed pit bolton
Creva biorn /082 L
VERTICAL SCALE Golder Associates 77 1+ca0 DWW =2
V=) - CHECKED D&




792-2025%

No_

Project

s s 8

N

Ll

RECORD OF TEST PIT 7/ Z+/55

4.27

Botiom of Jast Eit

ApTE

TESE oL SVl Lo
EStirmalec, o]
ETIErS Lo CEal
DGSPLINE fONOFLLE .

LOCAT!ON (See Figure) oTE 25 Aug 1979 DATUM (Fround surtace
METHOD OF ExcavaTion DB Cot & ripper  PROJECT Lowr? VaLlled
SOIL  PROFILE
g 5 .-
gl 3 £ & |- GROUNDWATER
ELEVN z Ely| ® J ! = £ F CONDI
. b 1ERR £ TIONS
DEPTH DESCRIPTION i*|"| B WATER CONTENT, PERCENT § ©
eryly| & We W WL s
(m) FlE|E| 2 : o— :
’ S I 0 20 30 40
jos4.0|Ground  suricce
0.CO VDES & =
(0537 oraganic debris =
C-30 ; :
Frogen, mixed
rORNT Sy SILT
(TILL) COLLLVILNM ;
orggnic SILT, 2ome § ey
vigible e o 5 5
A -2 3
e .
[oBOES
305
Browrn silty SAND 55
/07667 O S - F8
206 | Blue green massive g - 24
(7247 BEDROCK c- 2

VERTICAL SCALE
{50

Golder Associates 77 2+/55

DRAWN <1<
CHECKED DG




Projec! No. Z?%: EQZ-';

RECORD OF TEST PIT 7.7 2+5/5
LOCATION ( See Figure) DATE Z5 Aug (1979 DATUM (Growurnd surfoce
METHOD OF EXCAVATION D& Cat & ripper  PROJECT Dowry  Valletl
SOIL  PROFILE '
§ y L g
G z = GROUNDWATER
i UND! :
ELEVH. DESCRIPTION AR J — I £F CONDITIONS
—— ] _
DEPTH s z " § WATER CONTENT, PERCENT | 2 o
= e < Wp W W <
(m) iz B — ' i
Rin| & m 0 20 30 ag
/083.5 |Ground surfoce
e Moss &
LES! | organic ST
o]
5 -
S - 25
o - 25
m- 5
Brown_fine sandy
;SDET% T/.LL?L, Fon—
stic D low
plasticity, Triable - A5
boulder layer ar o o - Z&l
5.5 m I
o
677
&-83\Bottom of Test Fit
VERTICAL SCALE .
e Golder Associates 72 2+5/5 PN KX
: CHECKED D&




No. 79222025

Project

ey

Trzplern

ah Ly

o

-y

rspered

-

RECORD OF TEST PIT TR 229/0
LOCATION (See Figure) oaTe 25 Awg (979 patum (Ground surtoce
METHOD OF ExcavaTion D8 Cor? cf ripper PrOJECT Lowr Vvalley

S0IL  PROFILE

_GROUNDWATER

TESTING

1 1 1 1

ELEVN. CONDITIONS

DEFTH

(m)

DESCRIPTION
WATER CONTENT, PERCENT

Wp W W

-

ADDITIONAL

LAB.

i
F

STRATIGRAPHY PLOT
ELEVATION SCALE

SAMPLE NUMBER
SAMPLE TYPE

/2 P Fo Lo

086.0 \(Grounda surfoce
50 orgcm/c debm": —a
1057 =

OB er) om/e bf”own
OB5: 0‘? m sandy S/ILT -
&1\ COLLUV/UM /RS
Frozen brown sandy |
SILT CoLLuVIpM, | BEY
contqins visi/e "lce FxN
/053576#)/5;0/5 Or?anzc :

157 \a)g;( £ e bles J

736{7 brown sandy 5&

5//_ TILL, 1ce rich,

ron plastic, fo low
plasticity

[079.9/
3663

Frozem arey & brown BN

finé saridy ST TILL,

orgamec seom Q7
46 rn

DRI
W

1074.7% BN NPTE :
518 Bottom of Test Fit ' %ﬁs %’fé_ﬁ,ﬁ;}f’%

7R
progresses

NoTE:

TESL poLL Elever ELovs
EsEirm eled  From
Hivepsiory Sandl bags-
Limre proFfile .

VERTICAL SCALE Golder Associates77 2+9/0  O°AwN EK
£ 50 CHECKED DG
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792-207

No.

Project

RECORD OF TEST PIT 7F 2r/60
pate £5 Awg (979

LOCATION ( See Figure)

METHOD OF ExXcavaTion DR ca? & ripper

PROJECT

DATUM Ground suriface
Lown Valley

SolL  PROFILE

DESCRIPTION

STRATIGRAPHY PLOT

SAMPLE NUMBER

S5AMPLE TYPE

ELEVATION SCALE

! ! | )

WATER CONTENT, PERCENT
Wp W W,

)

L i
I faad =

ADDITIONAL

FTESTING

LAB.

GROUNDWATER

CONDITIONS

/0723

Ground surfoce

/07169

OO0\ Fre,
debris &
ash searms, cobble

JO68.25]

log ot base of
o0&/ \ag S7ratum

en orgaric SILT &
Far olcamic

/i

egen brown
f/n sandy Sil°

CPPIOX.

550178

seams adjagcent
orgarnics

ey |k
w7 |
organic seams at T3
15 m intervalsly
corse saong

/065,59

249\ infrogen, GRAVEL
. BAND wilh
/cfﬁ_ a7 7fop of

pockers

um 5ome silty

36| Bottorn of Tes? At

NOTE :

TESE prl Ble VeI LLET
ESELpE s Frer7?
L ErSLorT Cora i

LS BLINE [PrOFELE .

VERTICAL SCALE

1150

Golder Associates 772 3+/s0

DRAWN
CHECKED D&




Faro Mine, YT

Project No. 0237-037-02
Rose Creek Diversion Canal — Preliminary Geotechnical Evaluation Rev B: December 23, 2005

e f/ g

1
i
APPENDIX C - BOREHOLE|LLOGS DRILLED IN 2005
RV
AN A
l l ’ 3 l” L
VY

/
C/

K:\Projects\0257 D&T\037 2005 RCDC Site Investigation\reperfi0257-037 Rev B Faro - Rose Creek Diversion Canal -
Site Investigation Report.doc
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BOREHOLE # BGC05-01

Project ; Instrument Replacement

Page 1 of 1
Project No. : 0257-035-01

]

| Lecation ; Faro, YT

* Co-ordinates (m) : 580888.50E, 6913408.70N

" Co-ordinates in NAD 27

Ground Elevation (i) : 1054.1 AMSL

Drill Designation : CME 75
Drilling Contracfor : Midnight Sun Lid
Drilf Method : Hollow Stem Auger

Boring Diameter : 20 cm

Sampling Method : Standard Penetration Test

Start Date : 02 Aug 05
Finish Date: 02 Aug 05
Final Depti of Hole (m) : 2.4
Logged by : J.Severin
Reviewed by . G. Ferris

Y i N

Su-%Pa
E
c £ 40 B0 120 160
o o 1 1 1 1
5 % Q@ |VANE FIELD LAR (A  wce
5 Lithologic D e @ T |PEAK ¢ B
8| 5 0 Ithologic Lescription a B [REMOLD © O |A  FocketPens
= | > @ = g y SBT
E : % 5| 8 = e _%: * % Fines ®  (blows/00mm)
s |alalz| B % S m Molsture Content & SPTN
a | E|E|g E L = | e o Wk
a o|a|e|d = G| X0 T e @ X
0 SAND  (FILL)
L Some Gravel, trace Silt.
Dense, non-plastic, moist, reddish brown,
JMS
—1 | I | NN P —————— - ———————— 3310
o § UF F8uT ~ (FIlD .
B N Some Gravel, some Sand. &
Dense, non-plastic fo low plasticity, grey. E=
B at 1.3 m, some oxidation, white powdery crystals, o
“\\
}
/ JMS
. s § 30 O
NN
— 2
> <E S~ 100|0
i End of Hole; 2.4 m, auger refusal on cobble/boulder..
B At 2.3 m, SPT gives 50 hlows for 2 inches.
3 Abandcned hole.
B No water observed,
No sloughing observed.
— 4
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BOREHOLE # BGC05-02 Page 1 of 3
Project ; Instrument Replacement Project No. : 0257-035-01
1, Location : Faro, YT Drill Designation : CME 75 Start Date ; 02 Aug 05
( 'Co-ordinates {m) : 580881.10E, 6913412.60N Drilling Contractor : Midnight Sun Ltd Finish Date: 02 Aug 05
‘[ Co-ordinates in NAD 27 Driif Method : Hollow Stem Auger Finaf Depth of Hole (m) : 9.8
Ground Elevation (i) : 1054,1 AMSL Sampling Method : Standard Penetration Test Logged by . J.Severin
Boring Diameter : 20 cm Reviewed by : G. Fenis
Su-kPa
E
= £ 40 a0 120 160
=] [=] ! !} 1 L
b= 2 S |vaNE EELD LAB | A uce
5 Lithologic Descriptio F | p|fEak e W
gl O (nologic Description a] S |REMOLD © O |a& PocelPens
- 12 k] = ) SPT
E 5 % A= = E _% * % Fines ®  blows/300mm)
s ila|l=ipg| @ 5 5 m Meleture Canlent & SFT N
5|5 86 gl 5% e o
_%1 W | 0iE| o £ 2 20 40 &
‘ Ses BGC05-01 Borehole Log. o
. 5
= b
Q
i 2]
— 1
N
I
C .
r =
=
— 2 Q
a2 SILT  (FILL)
Some Sand, some Gravel. ;i
JMS ,
B s § UF | Compact, non-plastic, moist, grey. ¥ 27| C
N
—3
i s N 20| oo
- MS SAND  ({TILL)
H ()]
Some Gravel, some Silt. =
- Compact, non-cohesive, moist, reddish brown. E
@
- i
— 4 IS § At 4.0 m, SILT, some Sand. 23| o
& Visible quartz and biotite gravel fragments.
L . =
L J{';:'IQS at 4.7 m, some iron staining. 3t L 19 ©
Al g N
( ) (Continued on next page)
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E AN APPLIED EARTH SCIENCES COMPANY Client: Deloitte
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Project ; Instrument Replacement

BOREHOLE # BGC05-02

Page 2 of 3
Project No. ; 0257-035-01

Location : Faro, YT
\} Co-ordinates (m) : 580881.10E, 6913412,60N
" Co-ordinates in NAD 27

Ground Elevation () : 1054.1 AMSL

Drill Designation : CME 75
Drilling Contractor ; Midnight Sun Ltd
Drilf Method : Hollow Stem Auger

Sampling Method : Standard Peneiration Test

Boring Diameter ; 20 cm

Start Date : 02 Aug 05
Finish Date: 02 Aug 05
Final Depth of Hofe {m) : 9.8
Logged by : J.Severin
Reviewed by : G. Ferris

Su-kPa
= E 40 80 120 160
:‘g (=) 1 1] 1 1
5 = & |VANE FIELD LAB (&  uce
= Lithologic Descrioti 5 5 | FEAK ¢«
2l 4 o) lthologic Lescription a) f.IREMOLD © O |A  PocketPens2
— - @ - o
ElS|3|5 é = é g | * wFines ®  biowsisoomm)
£ |2|a|lg| B s 5 o Moistura Content & SFT N
|51 58| 5 I b iy
c|d|d|ald N A T e
5.
L 2
=
i=)
I~ o
1]
fia]
— 5
B at 6.1 m, higher moisture content, 1.5 inch thick layer of grey
JMS § silt, slightly higher fines content than above, less sand and A
B 10 \ gravel, mottled grey with brown and buff tan layers. 18] ©
AN
-\n
— 7
B th
o
£
B =]
UF O
af 7.6 m, iron staining, schistosic gravel clasts, mottled
B s greenish grey brown,
P § 3| O
—8 NN
L 2
=
Q
- =
L]
fai}
— 9
B > <RI NN at 9.1 m, on rock?, less gravel, silt content increases, trace 1100
12 clay, low plasticity. o
=
= =
m |
w 0
B at 9.6 m, clayey silt cuttings hefore drill refusal ]
~10

(Continued on next page)
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Project : Instrument Replacement

BOREHOLE # BGC05-02

Page 3 of 3
Project No. ; 0257-035-01

ﬁ\' Location . Faro, YT

| Co-ordinates in NAD 27
Ground Flevation (m) : 1054.1 AMSI.

' Co-ordinates (m} : 580881.10E, 6813412.60N

Drilf Designation . CME 75
Drilling Contractor . Midnight Sun Ltd
Driflf Method : Hollow Stem Auger

Sampling Method : Standard Penetration Test

Boring Diamefer : 20 cm

Start Date : 02 Aug 05
Finish Date: 02 Aug 05
Final Depth of Hole (m} : 9.8
Logged by : J.Severin
Reviewed by : G. Ferris

Su-kPa
= E 40 BO 120 160
o = t 1 1 )
= » Q@ |vANE  FELD LAB | A uce
£ Lithologic Descriati = = | PEAK . w
2l 4 O ithologic Lescription a ©.|REMOLD © O |A  PocketPent2
5 — bt v g
£ =z 3 = , 5T
E l; o | 5| & = g .3 * % Fines ® blowsr300mm)
£ |aial|3 g 5 = m Moisture Content & SPTN
AHHHE: S| 2 |5 W F 4
8 |a|a|E|d E |5 0 T e T Tm
10 T =
End of Hole: 8.75 m, drill refusal, likely on cobbles/boulders. §’
SPT at 9.75 m: 10 biows for 0 inches. @
- Hole sloughed 10 ¢m at bottom of hole.
No water observed.
- at 8.4 m:
n Piezometer (RST P100 - 030137) installed.
Piezometer installed in 26 mm diameter protective PVC.
S Stick up of PVC is 0.55 m.
Protective casing installed at surface.
| 10-20 Frac Sand.
-\‘.
O
—12
—13
—14
@i
% AN APPLIED EARTH SCIENCES COMPANY Client: DEIOItte_
5 B GC &Touche

Calgary, AB Phone (403) 260 5185




BOREHOLE # BGC05-03

Project : Instrument Replacement

Page 1 of 1

Project No. : 0257-035-01

r\ Location : Faro, YT

i Co-ordinates (m) : 580868.50E, 6313418.40N
" Co-ordinates in NAD 27
Ground Elevation (i) ; 1054.1 AMSL

Drill Designation ; CME 75

Drill Method : Hollow Stem Auger

Boring Diameter : 20 cm

Drilling Contractor : Midnight Sun Ltd

Sampling Method : Standard Penetration Test

Start Date : 03 Aug 05
Finish Date: 03 Aug 05
Final Depth of Hole (m) : 4.7
Logged by : J.Severin
Reviewed by ; G. Ferris

cld Depth {m)
Sample Type
Sample No.
Recovery

Permafrost Condition

Lithologic Description

Instrument Details

SPT Blows per 300mm

40
I

a0 120
I

Su - kPa

160
1

VANE
PEAK

REMOLD

1
FELD (AR | &

*
(o]

ucr
]

] Iy Pocket Pen /2

* % Fines

SPT
(blows300mm)

Molsture Content & SPTN
W

UF

Hole drilled for the installation of Piezometer (RST P100 -
030139} at depth 4.0 m. Hole drilled with Hollow Stem Auger
to 4.7m. Cuttings appeared consistent with BGC05-01 and

BGC05-02, No sampling.

End of Hole: 4.7 m at target depth.

No sloughing observed.
No water obseived.

at4.0m:

Piezometer (RST P100 - 030139} installed.

Piezometer installed in 25 mm diameter protective FVC.
Stick up of PVC is 0.5 m,

Protective casing installed at surface,

10-20 Frac Sand.

Cuttings

Bentonite

Sand

<
—
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BOREHOLE # BGC05-04 Page 10f3
Project : Instrument Replacement Project No. : 0257-035-01
-\ Location : Faro, YT Drill Designation : CME 75 Start Date ; 03 Aug 05
( ::Co-ordinates (m) : 580864.70E, 6913420.20N Drilling Contractor : Midnight Sun Ltd Finish Date: 04 Aug 05
T Co-ordinates in NAD 27 Drili Method : Hollow Stem Auger Final Depth of Hole (m) : 12.1
Ground Elevation (1) : 1054.1 AMSL Sampling Method : Standard Penetration Test Logged by : J.Severin
Boring Diameter : 20 cm Reviewed by : G. Ferris
Su -kPa
=
c E 40 a0 120 160
o o 1 1 1 1
£ % S |vANE  FELD LAB | & ucrez
5 R " e < = | PEAK ¢ B
8| 3 Lithologic Description a § REMOLE © [ |&  PocketPen/2
= | 2 i = - SPT
Ell|2 ﬂ.__,EJ' & E| £ % * %Fines ®  (bowssoomm)
?% % g § E S % E‘_ ik Moislura Coﬂ}tznl& SPTN Wt
BRI R L B R I BN
—0 - - "
Hole drilled for the installation of Thermistor (BGC05-02). Hele | o
| drilled with Hollow Stem Auger to 12.1m, Cuttings appeared ©
consistent with BGC05-01 and BGC05-02, No sampling. o9
_ 3
— 1
@
— 2
- =
@
£
- Q
@]
UF 2
B Ly}
)
L =
k=)
c
L4 L
— 4
g
k i (Continued on next page)
k]
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BOREHOLE # BGC05-04

Project : Instrument Replacement

Page 2 of 3
Project No. ; 0257-035-01

2. Location ; Faro, YT

‘Co-ordinates (m} : 580864.70E, 5913420,20N
Co-ordinates In NAD 27

Ground Elevation (m} ; 1054,1 AMSL

Drilt Designation : CME 75

Boring Diameter ; 20 cm

Drilling Contractor : Midnight Sun Ltd
Drill Method : Hellow Stem Auger
Sampling Method ; Standard Penefration Test Logged by : J.Severin

Start Date : 03 Aug 05
Finish Date; 04 Aug 05
Final Depth of Hole (m) : 121

Reviewed by : G. Ferris

Su-KkPa
= E 40 80 120 160
K=l o L 1 i s
A= [}
5 = S |VANE FIELD LAB | A ucz
3 Litholeglc Description ® g PEAK e W
z G 8] 0 O REMOLZ © O [&  PocketPensz
— = —— —t v
(S : % E E = @ 2 * %Fines ® (blowfggﬂmrn)
E &= = K]
s |z|2lg| & & E m Maistura Content & SPT N
a2 || g8 E 9 = - | we Wh %
@ - S is] @ o [V 0— — — — —— x
[ w | v (| o = w 20 40 60 B0
5
— &
]
2
—7
- =
[iT)
£
— 7]
&
UF i
* [v+]
[15]
- S
2
oy
@
_B m
— g
10
. (Continued on next page}
- Client: Deloitte
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BOREHOLE # BGC05-04

Project | Instrument Replacement

Page 3 of 3

Project No, : 0257-035-01

S

-1 Location ; Faro, YT Drilf Designation : CME 75
( \Co-ordinates (m) : 580864.70E, 6913420.20N
Co-ordinates in NAD 27

Ground Elevation () . 1054,1 AMSL

Boring Diameter : 20 cm

Driffing Contracfor ; Midnight Sun Ltd
Drilf Method : Hollow Stem Auger
Sampling Method . Standard Penefration Test

Start Date : 03 Aug 05
Finish Date: 04 Aug 05
Final Depth of Hole {m) : 12.1

Logged by : J.Severin

Reviewed by : G. Ferris

Su -kPa
£ E 40 50 120 160
o (=) 1 L 1 1
Z £ & |VANE FIELD LAB | A ucz
5 Lithologic Description % g |FEaK :
g O g P a SIREMOLD O O |4  PodketPens
= ot =
E : % E E = g ‘_% * % Flnes . (blnwsstggumm)
£ E. E. 3| g o E }D_ﬁ s MolsiLre Conlant & SPTN
% [3'] o 3 ul__) g i) o, ;( —————— D e=———— )2%
O |w|w || o = o 20 40 60 80
—10
- =
L
£
- 1]
&)
-
£
L ‘=
e
[
Q
= m
- UF
—12
B End of Hole: 12,1 m af target depth.
| No sloughing observed.,
Protective casing installed at surface.
B Thermistor installed at 11.9 m in a 1 inch protective PVC
casing. Zero marker on thermistor located 0.0¢ m above
—13 ground surface. Thermistor beads localed at 0.41 m, 0.66 m,
391m,1.91m,291m,3.91m, 591m, 891 m,and 1181 m
I~ below ground surface. Stick-up of PVC protective casing 0.23
m.
14
( 15
-
| BGC ENGINEERING INC. e Deloitte
%‘ AN APPLIED EARTH SCIENCES COMPANY Client. &TOUChE
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BOREHOLE # BGC05-05 Page 1 of 3
Project : Instrument Replacement Project No. ; 0257-035-01
. - Location : Faro, YT Drilt Designation . CME 75 Stari Date : 04 Aug 05
. iCo-ordinates (m) : 580862.3CE, 6913421.70N Drilling Contractor : Midnight Sun Lid Finish Date : 04 Aug 05
Co-ordinates in NAD 27 Drilt Method : Hollow Stem Auger Final Depth of Hole (m} : 10.7
Ground Elevation (m) : 1054.2 AMSL Sampling Method : Siandard Penetration Test Logged by : J.Severin
Boring Diameter : 20 cm Reviewed by : G. Ferris
Su -~ kPa
£
o E 40 80 120 160
o o 1 { ] 1
= 2 2 |VANE FIELD LAB | A ucez
1]
S Lithologic Description ® g (PEAX . ¢ W
gl Q g P 0 S REMOID © O | A& PackelPens2
— > 0 o
= o - SPT
Elsla gz; & = 2 B | %ries ®  (slows/300mm)
£ |2 2|zl 8 5 = @ Moisiure Content & SPTN
B |5 5|85 B B |h| Koo o
%J w|lw|E|l o = w 20 40 60 80
Hole drilled for the installation of 2,75 inch PVC Slope o
B Indicator Casing. Hole drilled with Hollow Stem Auger to a ©
depth of 10.7m. Cuttings appeared consistent with BGC05-01 o
| and BGC05-02, No sampling. 8
— 1
O
\__/"J
—2
UF
=
53]
o £
8
— 3 =
c
[u]
R 2
‘c
L2
- c
ol
fia]
— 4
( 4@ {Continued on next page}
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Prgject ; Instrument Replacement

BOREHOLE # BGC05-05

Page 2 of 3
Project No. : 0257-035-01

Location : Faro, YT

" Co-ordinates in NAD 27
Ground Efevation (h) : 1054.2 AM3L

| Co-ordiinates (m) : 580862.30E, 6313421.70N

Driff Designation : CME 75

Driffing Contracfor : Midnight Sun Lid

Drilf Method ; Hollow Stem Auger
Sampling Method : Standard Penetration Test

Boring Diameter : 20 cm

Start Date : 04 Aug 05

Finish Date: 04 Aug 05

Final Depth of Hole (m) : 10.7
Logged by ; J.Severin
Reviewed by ; G. Ferris

Su-kPa
E
- E 40 B0 120 160
K= =3 ! : L 1
= =2 S |VANE EIELD LAB | & uciz
= 2 = | pEAK ¢ =
5 . . b 0 =
2 O Lithologic Description o SIREMOLD © O |a  PosketPens
E = -
E = = 2 5T
E %1358 = g B | “kFines ®  (Hows0omm)
- |2|2|% E 5 5 o Moisture Content & SPT N
|5\ 58] 5 g 0§ (5| e
8 |o|lo|le|d = 2 2w w0 e wm
—>5
—6
-
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Y
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—7
- =
@
e
| [i7]
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u [y]
-
L £
o
b
— 8 m
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10 -
i (Confinued on next page)
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BOREHOLE # BGC05-05 Page 3 of 3

Project : Instrument Replacement Profect No. : 0257-035-01
-1 Location : Faro, YT Drill Designation : CME 75 Start Date ; 04 Aug 05
. _T'Co-ordinates {m) : 580862.30E, 6913421.70N Drilling Contractor : Midnight Sun Ltd Finish Date : 04 Aug 05
“~| Co-ordinates in NAD 27 Drill Method : Hollow Stem Auger Final Depth of Hole (m) : 10.7
Ground Elevation {f) : 1054.2 AMSL Sampling Method : Standard Penetration Test Logged by ; J.Severin
Boring Diameter : 20 cm Reviewed by : G. Ferris
Su-kPa
E
c £ 40 B0 120 160
h=] =] I t I 1
= -% D |vANE FELD LAB | A uce
£ ; . - = | PEAK ¢+ n
Q
8|4 O Lithologic Description a § REMOLD & [ |A  PocketPen2
> b —
= = @ [ 5 SPT
E E o 5| £ = 2 B | > %Fhes ®  (biows/300mm)
= cla|gl & % 5 m Malsture Content & SPT N
55| 5|85 8 E || W o
O |w|wle|a = 7 20 40 80 80
—10 .
1 End of Hole: 10.7 m due to drill refusal in sloughing gravel.
i Hole sloughed at 10.5 m.
_ Water level observed at 9.1 m.
N 2.75 inch PVC Slope Indicator Casing installed at a depth of
) 11.1 m, casing sunk into slough with applied weight. A” at 26 °
S {wrt magnetic nerth). Fall line of slope at 26° (wrt magnetic
|— north). Stick up of 0,73 m,
—12
—13
— 14

_\?5
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BOREHOLE # BGC05-06 Page 1 of 3
Project : Instrumeni Replacement Project No. ; 0257-035-01
. Location : Faro, YT Drill Designation : CME 75 Start Date : 05 Aug 05
( Co-ordinates (m) : 580715.3CE, 6913517.50N Drilling Contractor : Midnight Sun Lid Finish Date: 05 Aug 05
- Co-ordinates in NAD 27 Drilt Method : Hollow Stem Auger Finaf Depth of Hole (m) : 9.8
Ground Elevation () : 1050.3 AMSL Sampling Method . Standard Penetration Test Logged by : J.Severin
Boring Diameter : 20 cm Reviewed by : G. Ferris
Su-kPa
£
c £ 40 an 120 180
.g (=] L 1 ) 1
= = S |VANE FELD LAB (4  UCe
£ Lithologic Descriofi £ S [PEAK e m
2| 5 O lthologic Lescription a S|REVOLD © O |a  PocketPens
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E E o 5 % g g § * %Fines ®  (biows200min)
'Eo_ E_ E_ g g % g - W% Moisture Covr‘légnl&SPTN W
© T | g | @ & m 2 o K o — 0 — — — ——— x
tg m|lw || a - w 20 40 0 80
SAND  (FILL) o N N K
i Some Grave!, lrace Silt. T ? >
Medium grained sand, loose, nen-plastic, moist, light hrown, 2 \4 Q
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N at 2.3 m, gravel up to 15 mm, compact.
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( i {Continued on next page)
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BOREHOLE # BGC05-06

Project : Instrument Replacement

Page 2 of 3
Project No. ; 0257-035-01

—

o

Location : Faro, YT

ICo-ordinates (m) : 580715.30F, 6813517.50N
| Co-ordinates in NAD 27
Ground Elevation (m) : 10503 AMSL

Drill Designation : CME 75
Drilf Method : Hollow Stem Auger

Boring Diameter . 20 cm

Drilling Contractor : Midnight Sun Ltd

Sampling Method ; Standard Penetration Test

Start Date ; 05 Aug 05
Finish Date: 05 Aug 05
Final Depth of Hole (m) : 8.8
Logged by : J.Severin
Reviewed by : G. Ferris

|

Su-kPa
c E 40 80 120 150
g (o] 1 1 1 1
5 2 S |vanE  PELD LAB |4 uce
g Lithologic Descrioti 2 S |PEAK ¢ m
g | . O ithologic Description o S [REMOLD © 0O [A  PocketPensz
— - Q bt it [
Gl % £ é = e g * % Fines (bmwssr;;rumm)
£ 4|2|3| 8 5 5 m Molsture Carient & SPT N
s 5§ 6 Bl |E|wo %
0 |o|o|2|d = 0 20 40 80 o
T T SILT and SAND  (TILL)
B Some Gravel, trace Clay.
Compact, low plasticity to non-plastic, mcist, greenish brown.
at 5.5 m, Driller's Note: Easier drilling.
L
— 6
L at 6.1 m, Driller's Note: Material Is squeezing and sticking to
NS reds.
. 18 \5: % 10 o]
NN g
~, (8]
'_/J
—7
UF
i 2
_ : s at 7.7 m, large schist rock fragment in SPT. E
18 = 22 o}
S @
—38 NN
o |
- c |
(1]
w o
— 9
n at 8.1 m, some oxidation, dry. ]
JMS
I~ 20 s 2
5
i A 8
f1h)
- m
L > A Schist Bedrock
21
10
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{Continued on next page)
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BOREHOLE # BGC05-06

Project : Instrument Replacement

Page 3 of 3

Project No. : 0257-035-01

e

-\ Location ; Faro, YT
Co-crdinates (mi} : 580715.30E, 6913517.50N

Co-ordinates in NAD 27

Ground Efevation (r1) . 1050,3 AMSL

Drill Designation : CME 75

Driilling Contractor : Midnight Sun Lid

Driif Method ; Hollow Sfem Auger

Boring Diameter ; 20 cm

Sampling Method : Standard Penetration Test

Start Date ; 05 Aug 05
Finish Date: 05 Aug 05
Final Depih of Hole (m) : 8.8
Logged by ; J.Severin
Reviewed by : G. Ferris

[ ——

Phone (403) 250 5185

Su -kFa
c E 40 20 120 180
.g (=] L 1 1 1
= ey S |vANE FELD LAB (& UC
= Lithologic Descrip] 2 5(Peak e m
g, o thologic Description Qo S REMOLS © O |A  PockstPenr
E f 215 é = 5 g | * %Finse . (blowfiggomm)
£ 8|28 & 5 £ o Moisture Conlent & SPTN
= | 5|5|8| 5 8 2 |§| W S :
O |wilo||ad = W 20 40 80 o
— Q= - -
| End of Hole: 9.8 m, drill refusal in bedrock.
L No sloughing observed.,
No water observed.
B Prolective casing installed at surface,
at3.5m:
B Piezometer {(RST P100 ~ 030138) installed.
Piezometer installed in 25 mm diameter protective PVC.
—11 Stick up of PVC is 0.5 m,
- at 8.5 m:
Piezomeler (RST P100 - 030136) installed.
. Piezometer installed in 25 mm diameter proiective PVC.
Stick up of PVC is 0.5 m.
N
!
—12
—13
—14
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Project ; Instrument Replacement

BOREHOLE # BGC05-07

Page 1 of 3
Project No. : 0257-035-01

- Location : Faro, YT
( Co-ordinates (m) : 580714.00E, 6913518.10N

Co-ordinataes in NAD 27
Ground Efevation (i) ; 1050.3 AMSL

Driff Designation : CME 75

Driffing Contractor : Midnight Sun Ltd

Driff Methrod : Hollow Stem Auger
Sampling Method : Standard Penetralion Test

Boring Diameter . 20 cm

Start Date : 06 Aug 05

Finish Date; 06 Aug 05

Final Depth of Hole (m) : 11.1
Logged by : J.Severin
Reviewed by : G. Ferris

Su-KkPa
£
c £ 40 80 120 160
K= S 1 1 1 1
5 8 S |¥ANE FELD LAB | A&  uCe
= Litholoaic Descrinti 2 5 |PEAK ¢ W
2| O ithologic Description a S IREMOLD © O |&  FockelPens2
— -~ @ =
=z = o SPT
E : 5|51 & = 2 E * % Fines ®  blows300mm)
s |a|lelgl @ 5 S m Malstura Content & SPT N
R 51518]5 g8 B |E|% ks 3
—————— 0—————-x
_g 0 |o|g|a = [ 20 40 80 80
Hole drilled for the installation of Thermistor (BGC05-01). Hole |
_ drilled with Hollow Stem Auger to 11.4 m, Cutlings appeared 5]
congistent with BGC05-06, no sampling. é
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; {Continued on next page)
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Project : Instrument Replacement

BOREHOLE # BGC05-07

FPage 2 of 3

Project No. ; 0257-035-01

s

- Location ; Faro, YT

‘Co-ordinates (m) : 580714.00E, 6913518.10N
Co-ordinates in NAD 27
Ground Elevation (i) : 1050.3 AMSL

Driil Designation : CME 75
Drilling Contractor ; Midnight Sun Ltd

Drill Method : Hollow Stem Auger

Sampling Method : Standard Penetration Test
Boring Diameter ; 20 cm

Start Date ; 06 Aug 05
Finish Date: 06 Aug 05
Final Depth of Hole (m) : 11.1

Logged by : J.Se

verin

Reviewed by : G. Ferris

=

Calgary, AB

Phone (403) 250 5185

Su-kPa
E
c g 40 80 120 160
o S 1 ! ) 1
= 2 S |VANE  FIELD LAB |4 ucr2
3 Lithologic Description % g |FEAK ¢ =
g4 Qo 9 P o S IREMOLD © O |A  FockelPen2
_ > k7 =
2= £ 2 y SPT
E (2] [ = g B | * %Fines ®  (blowsi3comm)
= | a|lz|g! 2 %5 5 m Moistura Conterd & SPT N
a | E|E|S E B 5 | v Wt W%
5 8|8|2|¢& E 6| "y e e
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I~ w
Z
o =
e
T
L a m
—9
10 -
; {Continued on next page)
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Project ; Instrument Replacement

BOREHOLE # BGC05-07 Page 3 of 3

Project No. : 0257-035-01

1 Location :
“Co-ordinates (m) : 580714.00E, 6913518.10N
Co-ordinates in NAD 27
Ground Efevation (i) ; 1060.3 AMSL

Faro, YT

Drill Designation : CME 75

Drilling Contractor ; Midnight Sun Ltd

Drill Method ; Hollow Stem Auger
Sampling Method : Standard Penetration Test Logged by : J.Severin

Boring Diameter . 20 cm

Start Date : 06 Aug 05
Finish Date : 06 Aug 05
Final Depth of Hole (m) : 14.1

Reviewed by : G. Ferris

8u-kPa
£
= = 40 80 120 160
.9 S 1 1 1 1
=S “ S |VANE FELD LAB | A ucyz
1]
S Lithologic Description @ g Pk ¢ W
8 P &} | g P (] O |REMOLD © DO (&  PockelPon/z
— | B = SPT
E : % Sl e b= g E) * % Flnas ®  (blows/00mm)
£ lala|z| 8 % 5 m Molsiure Content & SPTN
- 8§ |E| Mo T
0O w|w|e|a = 7 20 40 w @
—10
- =
D
£
- D
o
o
=
I~ m
L
'S
- JMS o
22 éa &§ ‘g‘ 21| ©
— Phyllite / Schist Bedrock o
11 N\ UF ¥
L Moist, weathered U
. End of Hole: 11.4 m due to auger refusal in bedrock.
- No sloughing observed,
No water observed.
—12 Thermistor installed in 1 inch protective PVC casing. Zero
marker on thermistor located 0.66m above ground surface.
B Thermistor beads located at .09 m, 0.34 m, 0.84 m, 1.34 m,
234m,3.34m, 534 m, 9.34 m, and 11.34 m below ground
- surface. Stick-up of PVC 0.38 m.
—13
—14
15
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Project : Instrument Replacement

BOREHOLE # BGC05-08

Page 1 of 3
Project No. ; 0257-035-01

| Locafion : Faro, YT

iCo-ordinates {m) : 580712.10E, 6213518.60N
Co-ordinates in NAD 27
Ground Elevation (i) : 10504 AMSL

Drilf Designation : CME 75
Drilling Contractor : Midnight Sun Lid
Drilt Method : Hollow Stem Auger

Sampling Method : Standard Penetration Test

Boring Diamefer . 20 cm

Start Date ; 07 Aug 05

Finish Date; 07 Aug 05

Final Depth of Hole (m) : 12.2
Logged by : J.Severin
Reviewed by . G. Ferris

Su-kPa
c E 40 80 120 160
'Q [=] 1 1 1 1
= = S |vAaNE FED LAB | & uCE
= Lithologic Descriofi 2 |5k e m
2 4 O thologic Lescription a Q [REMOLD © O |A  PockelPen/2
— =, - e 4]
E|% % g .E = E B | * wFmes . (blnwgggumm)
£ |2a|o|g| & o] S o0 Molstura Conlent & SPTN
: |51 5|85 g § |E|" 2 oy
Q |o|n|r o £ | 0 @ O e wm
0 Hole drilled for the installation of 2,75 inch PVC Slope 2
L indicator Casing. Hole drilled with Hollow Stem Augertc a 5
depth of 12.2 m. Cuttings appeared consistent with BGC05-06 | &
L and BGCO05-07, no sampling. o
— 1
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—2
- E
@
E
- 1)
O
UF z
I~ (]
i
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el
T
3 m
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R 5
Q ; {Continued on next page)
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BOREHOLE # BGC05-08

Project : Instrument Replacement

Page 2 of 3
Project No. ; 0257-035-01

. Location ; Faro, YT

\ ‘Co-ordinates {m) : 580712.10E, 6913518.60N
" Co-ordinates in NAD 27

Ground Elevation () : 1050.4 AMSL

Drilf Designation : CME 75
Drilfing Contractor : Midnight Sun Ltd
Drilf Method : Hollow Stem Auger
Sampling Method : Standard Penetration Test Logged by : J.Severin

Boring Diameter : 20 cm

Start Date : 07 Aug 05
Finish Date: 07 Aug 05
Final Depth of Hole (m) : 12,2

Reviewed by ; G. Ferris

Su-kPa
c E 40 80 120 180
o o ] 1 1 1 I
£ % QR |YANE FELD LAB (A uct
s ; . - = = | PEAK ¢« m
Q @ [1h}
2| 5 G Lithologic Description i © |REMOLD © [ |A  PockelPeni2
—_ S 401 — w
= S = : SPT
Els|2|F| e E| & || X %Fne ®  (howsi3oomm)
= g g § g S5 3 E . Malsture Content & 8P "
[=% @ = i X
¢ | d| 8|8 @ L[ % ——
o |a|e|e d T e X w0 e o
— B
—7
- =
[T]
£
- @
O
UF T
B w
&
- s
o
5
l— 8 o
— 9
5
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) {Continued on next page}
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BOREHOLE # BGC05-08 Page 3 of 3

=

Project ; Instrument Replacement Project No. : 0257-035-01
1 Location : Faro, YT Drill Designation ; CME 75 Start Dafe ; 07 Aug 05
-Co-ordinates (m) ; 580712.10E, 6913518.60N Drilling Coniractor : Midnight Sun Lid Finish Date: 07 Aug 05
Co-ordinates in NAD 27 Driil Method : Hollow Stem Auger Final Depth of Hole (m) : 12.2
Ground Elevation () : 1050.4 AMSL Sampling Method : Standard Penetration Test Logged by : J.Severin
Boring Diameter : 20 cm Reviewed by : G. Ferris
Su-kPa
E
= £ 40 a0 120 160
_g (=3 1 1 J 1
= 2 & |vaNE FIELD LAB (A uck
3 Lithologic Description *3 g | PRAK ¢ =
gl o g P a) S |REMOLD © O |a  PockelPens2
= 2 7 = ; SPT
E |5 % el e = L B | * e ®  (biows/300mm)
£ | B|lal|g| 8 & S m Moistura Contani & SPTN
= 55|85 5008 |E|Y vt s
a | o|é|e|d E |G| T T 0 e e
—10
=
Q
- E
D
(®]
= o
o=
(]
- 2
=
L
= =
Q)
m
—11
‘_\“
i E:
L
—12 UF 7

. End of Hole: 12,2 m at target depth.

Hole sloughed at 10.5 m.
Depth to water 8.1 m,

2.75 inch PVC Slope Indicator Casing installed at a depth of
12,2 m as casing sunk into slough with applied welght. A® was
=13 not measured but is approximately coincident with the fall line
of the slope. Stick up 1.52 m.

15

BGC ENGINEERING INC,

[}
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Project : Rose Creek Diversion Canal Investigation

BOREHOLE # BGC05-09

Page 1 of3
Project No. : 0257-037-01

| Location : Faro, YT

" Ca-ordinates () : 579824.40E, 6914048.60N

- Co-ordinates in NAD 27

Ground Elevation {rn) : 1032.8 AMSL

Driil Designation : CME 75
Drilling Contractor : Midnight Sun Lid
Drill Method : Hollow Stem Auger

Sampling Method ; Standard Penetration Test

Boring Diameter ;

Start Dafe ; 08 Aug 05
Finish Date: 08 Aug 05
Final Depth of Hole (m) : 10
Logged by : J.Severin
Reviewed by : G, Ferris

Sraspare man e sy

Su -kPa
£
c £ 40 80 120 160
X=] =] J ! 1 1
5 %\: S |VANE EELD LAB |4 ucrz
S Lithologic Description T g ¢ W
2. Q - g p a S|ReMOLlD © O |a  PaskelPenr
— > + =1 ' . SPT
ElL|215| &8 = 2 | % wines ®  (blowst300mm)
s |8|lTo|3| @ S S o Moislure Canient & SPTN
5 E|5|8|5 8 & |E|% u s
%1 w|lo|xg|ad = n 20 40 50 B0
SAND  (FILL)
B Some Cobbles, some Gravel,
Compact, non-plastic, moist, grey brown.
- (SlTand SAND (FILL)
Some Gravel, trace Clay.
— 1 S § Dark brown, minor oxidation. 14| O
. N
\\
) IMS | | e e
- 24 SAND and SILT  (FILL) 1471 O
AZB §\§ Some Gravel, trace Clay.
L5 N Compact to Loose, low plasticity, reddish brown, minor
oxidation.
"3"55 § UF 9 O
NN . . ,
B at 2.9 m, clay content increases slightly. =)
at 3.1 m, organic material present mixed with Sand. E
L3 Non-plastic, dark brown, musty smell, fibrous. a
Possible Original Ground Surface
L SAND and SILT  (TILL)
J.Peﬂss § Some Gravel, trace Clay. 8 o o
B ASB \ Loose, low plasticity, reddish brown, minor oxidation.
NN
— 4
B s 10]0
] N SAND and GRAVEL
. (Continued on next page)
AN APPLIED EARTH SCIENCES GOMPANY Clisnt: Deloitte
BGC &Touche
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BOREHOLE # BGC05-08 Page 2 of 3
Project : Rose Creek Diversion Canal Investigation Project No. : 0257-037-01
- Location ; Faro, YT Drilt Designation : CME 75 Start Date : 08 Aug 05
‘Co-ordinates (m) : 579824.40E, 6914048.60N Drilling Contractor : Midnight Sun Ltd Finish Date ; 08 Aug 05
N Co-ordinates in NAD 27 Drill Method : Hollow Stem Auger Final Depth of Hole (m) : 10
Ground Elevation (1} : 1032.8 AMSL Sampling Method : Standard Penetration Test Logged by : J.Severin
Boring Diameter : Reviewed by : G. Ferris
Su-kPa
E
= £ 40 a0 120 160
o o 1 1 1 1
= @2 S |vANE  FELD LAB (A4 ok
g Lithologic Descripti £ S |PEAK e 0w
8| 4 o ihologlc Description O | S|REMOLD 0 O |a PoctPensz
= | & 7 = ST
E 5 E = I = g E: * % Finas ®  (biows/a00mm)
£ o|la|g| & & S m Moisture Content & SPT N
555185 B B s
S |o|® x| o = 0 20 40 60 80
N trace Silt,
B Compact, nen-plastic, moist, light brown, well-sorted.
| 5
JMS
| o8 15 O
A NN
C/" %
I~ =
£
=
l— 7 6]
l | UF
- ey V§ at 7.9 m, gravel content increases slightly. 28 C
L 3 \ Gravel 48%
: AN Sand  42%
: B Silt 10%
i Clay 0%
— 9
| - SAND and SILT
Trace Clay
S 'y § Compact, tan, stratified. 17 g
Silt begins to dominate below 9.4 m, organics within
- laminations.
‘ o e i 2t 9.9 m, non-laminated SILT and SAND
: [ (Continued on next page)
, -
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BOREHOLE # BGC05-09 Page 3 of 3
Project : Rose Creek Diversion Canal Investigation Project No. ; 0257-037-01
| Location : Fare, YT Driil Designation : CME 75 Start Date : 08 Aug 05
( ‘Co-ordinates (m) : 579824.40E, 6914048.60N Drilling Contractor ; Midnight Sun Lid Finish Date: 08 Aug 05
- | Co-ordinates in NAD 27 Drill Method : Hollow Stem Auger Final Depth of Hole (m) : 10
Ground Elevation (i) : 1032.8 AMSL Sampling Method ; Standard Penetration Test Logged by : J.Severin
Boring Diameter ; Reviewed by : G, Feriis
8u-kPa
£
= E 40 a0 120 160
£ [ L L L o
5 2 S |VANE FELD LAB | & ucR2
= Lithologic Descriofi 2 5olPEAK e m
8| 4 a fihologic Lescription a S IREMOLD © O | PocketPens
= | 2 3 £ , SPT
£ : % GE; -g = E ..g * % Fines bt {blows/300mm)
= | 2|lalgl® < 3 m Moisture Content & SPT N
AR § ¢ |E|% b 3
'?0 w|lw x| o = w 20 a0 60 w
s (NN Biotite Schist 930
i NN
Top 1 inch weathered surface in contact with SAND and SILT.
i End of Hole: 9.9 m, auger refusal in possible bedrock, Sample
11 taken below 8.9 m by SPT,
B Depth to water 8.1 m,
Sloughing not ohserved due to Hollow Stem Auger.
C
—12
—13
—14
—
E BGC ENGINEERING INC. e Deloitt
AN APPLIED EARTH SCIENCES COMPANY Client: eloitie
E BGC &Touche
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\'\“‘\ 7505 - 40 Street SE

Calgary, Aloerta T2C 2H5

Telephone; (403) 235-8880 Aggregate Ana]ysis Report
Sleve Size | % Passing Client BGC Engineering Inc.
(mm)
Address Suite 1605, 840 - 7th Avenue S.\W.
200 Calgary, Alberta T2P 3G2
150 Attention Mr. Jordan Severin
100
80 Project BGC # D257-087-01 Job # 55-098-02-1
g0
40 100.0
25 88.7 Date Sampled  Ret'd Oct.3/05 By CBL
20 80.5 Date Tested Oct.6/05 By ML
126 58.2
10 B8.2 Aggregate Type Sand & Gravel
5 51.9
2.5 42.3
1.25 321
0.63 20.8 Comments JMS-28
0.315 16.1 Moisture Content = 4.9%
0.16 121
0.08 9.5
100.0
50.0 \
\
70.0 \\
60.0 Y~
£ N
St.D o
[+"
R \
40.0 4
3.0 \t
N
20.0 .
T
10.9 T -
0.
e 2R E% 2 88 =ng " we g L] - oo =
8 A e i n bl | g o : = g pe
Siceve Size (mm)

Ze0 @

LOLTOEEE0F XV 8%:€T dAM S0/CT/0T




Profect : Rose Creek Diversion Canal Investigation

BOREHOLE # BGC05-10

Page 1 of 2
Project No. : 0257-037-01

-
i

.. Location :

Faro, YT

‘Co-ordinates {m) : 580245.80E, 6913763.70N
Co-ordinates in NAD 27

Ground Elevation (i) : 1049.1 AMSL

Drill Designation : CME 75
Drilling Contractor ; Midnight Sun Ltd
Drilt Method : Hollow Stem Auger

Sampling Method : Standard Penetration Test

Boring Diameter :

Start Date : 08 Aug 05
Finish Date: 08 Aug 05
Final Depth of Hole {m) : 8.6
Logged by : J.Severin
Reviewed by : G. Ferris

7N

s
B e b eAT

Su - kPa
= E 40 a0 120 160
o a 1 1 1 !
= » S |V¥ANE  FIELD LAB | A uce
= Lithologic Descriofi 4 5 | PEAK ¢ =
2| g o inologic Lescription o O |REMOD ¢ O |A PocketPen2
) i u
= = a = - SRT
é E o E -g = GE" 5 * %Fines . {blows/300mm)
= a|lz|(g| B S 5 [ Maisture Conlent & SPT N
5 S| EI8|E g 5 IE|" s o
cg o|eleld & 16 20 w 2o am l
B | SILT and SAND  (FILL/SPOIL)
L Some Gravel.
Gravel is angular, compact, non-plastic, moist, grey brown,
B slight oxidation.
L4 Jg"zs § 10| ©
i N
at 1.2 m, Driller's Notes: Chunky / Bony Drilling.
L at 1.3 m, sandy cuttings.
—\\
/
- M § 13| ©
N
-~ 2
o at 2.1 m, cuttings become dark brown.
- § B
MS \ UF | Some Sand, some Gravel, frace Clay. 15 o
B \ Compact, non-plastic, moist, dark brown, red and white :
& streaks, some oxidation, musty smell, organic particles @
- throughout sample JMS 34 (mostly 6 inches from base). @
3 3
at 3.1 m, sporadic oxidaticn, few organics present,
B S at 3.4 m, some organics present.
iy \ Possible Criginal Ground Surface 21 g
N SILT  (TILL)
& Some Sand, some Gravel,
- Compact to dense, low plasticity, moist, green brown, some
oxidation, organic material present.
— 4
L s § 45| ©
s N
(Continued on next page)
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Profect : Rose Creek Diversion Canal Investigation

BOREHOLE # BGC05-10

Page 2 of 2
Project No. ; 0257-037-01

iy

. Location : Faro, YT
‘Co-ordinates {m) : 580245.80E, 6913763.70N

Co-ordinates in NAD 27
Ground Elevation (m) : 1049.1 AMSL

Drilf Designation : CME 75
Driltfing Coniractor : Midnight Sun Ltd
Drill Method ; Hollow Stem Auger

Sampling Method : Standard Penetration Test

Boring Diameter ;

Start Date ; 08 Aug 05
Finish Date: 08 Aug 05
Final Depth of Hole (m) : 8.6
Logged by : J.Severin
Reviewed by : G. Ferris

a8

SRR W

cln Bepth (m)

Calgary, AB Phone (403) 260 5185

Su-kPa
= E 40 a 120 180
.(_) [ 1 1 1 1
&S 2 2 |VANE FIELD LAB |4 UG
g Lithologic Description % g |PEAK D
2|5 O g P a Q REMOLD ¢ O |4& FodelPens
% % 2 8 = 5 3 * %Finas . (blnwsstzgnrnrn)
= = =
alel3 g % g m w Molsture Conlent & SPT N
AHEIE g 5 W S
wlw|X]|a = Z 20 0 60 80
at 5.8 m, Driller's Notes; Chunky / Bony drilling.
JMES
57 § Phyllite (BEDROCK) 1510
A\ Weak, highly weathered with quartz veins, some oxidation.
Ne distinct discontinuities,
&
£
=
=
o
UF
JMS §
38 \ 34| 0
AN
End of Hole: 8.56m, auger refusal in bedrock,
No water observed.
Sloughing not ohserved due to Hollow Stem Auger.
~10
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BOREHOLE # BGC05-11 Page 1 of 3
Profect ; Rose Creek Diversion Canal Investigation Project No. : 0257-037-01
. Location : Faro, YT Drilf Designation : CME 75 Start Date ; 09 Aug 05
=\ “Co-ordinates (m) : 581001.40E, 6913375.90N Drilling Coniractor : Midnight Sun Lid Finish Date : 09 Aug 05
~ -+ Co-ordinates in NAD 27 Driil Method : Hollow Stem Auger Final Depth of Hole (m) : 9.7
Ground Efevation (m) : 1051.6 AMSL Sampling Method : Standard Penetration Test Logged by ; J.Severin
Boring Diameter : Reviewed by : G. Ferris
Su-kPa
£
c £ 40 80 120 160
o o ! t 1 1
5 2 S |vaNE  EELD LAB |4 uece
5 Lithologic Desarinti 2 s |PRAK e m
g4 O fthologic Lescription fal S REMOLC © O |a& PocketPenr
= |2 B = o Fi SPT
ElLIZIElL = 2 B | * %Finss ®  (oows00mm)
£ |2ala|d| 2 5 3 o Molsiure Cortient & SPT N
5151 5(8|5 B (B s s
E-BCICALIR: TLE B W T T T TR
SAND  {FILL./SPOIL)
l Some Silt, some Gravel, some Cobbles.
Dense, moist, light brown.
A Jg"gs § 24| ©
I N\
C-\ at 1.5 m, some oxidation and organic materials, compact.
_/." J%S w 12 o
L, N
B at 2.3 m, fines content increases, some oxidation.
i Wl | uF 12| o
N .
- £
=
-3 L 1! L-e--—-_ " &
SILT and SAND  (FILL)
B IME Some Gravel.
4z § Compact, low plasticity, moist, brown, 10 ©
i N
— 4
JMS
i § 17 0
j - N
;\ . (Continued on next page)
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E AN APPLIED EARTH SCIENCES GOMPANY Client: elorie
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BOREHOLE # BGC05-11 Page 2 of 3
Praject : Rose Creek Diversion Canal Investigation Project No. : 0257-037-01
-|_ Location : Faro, YT Drill Designation : CME 75 Start Date : 09 Aug 05
( 1 Co-ordinates (m) : 581001.40E, 6813375.90N Drilling Contractor : Midnight Sun Lid Finish Date: 09 Aug 05
1" Co-ordinates in NAD 27 Drill Method : Hollow Stem Auger Final Depth of Hole (m} : 9.7
Ground Elevation (m) : 1051.6 AMSL Sampling Method : Standard Penefration Test Logged by : J.Severin
Boring Diameter : Reviewed by : G. Ferris
Su -kPa
£
c E 40 80 120 160
.9 (=] 1 1 1 1
= 0 D |VANE  FIELD LAB | A vz
£ Lithologic Descrioti < 5 [PEAK & m
@ s &) iihologlc Lescription al B REMOLD © O |a  PotelPens
=g B t PT
Elb|a B& ] 8 S| * %P ®  (towsis00mm)
£ |2|2|g|8 S = m Mofsture Conlant & SPTN
s 5|5 §|E g & (5| K O - 5
S a|n|xn = w 20 40 50 a0
L at 5.8 m, organic material in cuttings, dark brown colour, easy
drilling.
| Possible Original Ground Surface
SAND and S|ILT  (TILL}
PN Some Gravel,
Compact, low plasticity, moist, light brown, some oxidation.
JMS
BMEN oo
AN
C ;
S =
=
£
p
L7 [&]
i at 7.4 m, wel.
i UF ™
[ J:’;)S s Phyllite / Schist 20 ©
5 & yllite / Schis
Dark grey, weak, slightly weathered (W 5/6), some oxidation,
- distinct foliation across SPT sample.
L at 8.5 m, rock becomes more competent,
— 2
JMS
o 48 50 C
I N
B End of Hole: 9.7 m, auger refusal in bedrock.
P10
’ (Continued on next page)
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BOREHOLE # BGC05-11

Project ; Rose Creek Diversion Canal Investigation

Page3 of3
Project No. : 0257-037-01

N

_Location : Fare, YT
‘Co-ordinates (m) : 581001,40E, 6913375.90N
Co-ordinates in NAD 27

Drill Designation ; CME 75
Drilling Contractor : Midnight Sun Ltd
Drilf Method : Hollow Stem Auger

Start Date : 09 Aug 05
Finish Date: 09 Aug 05
Final Depth of Hole (m) : 9.7

a

Ground Elevation {fn) : 1051.6 AMSL Sampling Method : Standard Penetration Test Logged by : J.Severin
Boring Diameter : Reviewed by : G, Ferris
Su-kPa
E
c S 40 8o 120 160
=} =3 ! 1 ! L
= % S |vANE  EELD LAB (& uCR
5 Litheloalc Descrioti 5 v | PEAK + B
2 4 O ihologic Liescription a S REVOLD © O |a&  PocketPeni
o~ e % -
- [~ o i SPT
£ E @ E % z £ 3| wFies ®  (vowsnoommy |
5 a)lo|3 5 ] o Maisture Content & SPTN
5| E|EE|E S| B |E|™_____ by %
1% o |0 || a = ® 20 w 2w et
Depth to water 7.4 m,
B Sloughing not observed due to Hollow Stem Auger.
—11
12
—13
—14
M5
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BOREHOLE # BGC05-12

Project : Rose Creek Diversion Canal Investigation

Page 1 of 2
Project No. ; 0257-037-01

PN

_ Location : Faro, YT
" Co-ordinates (m) : 581467.20E, 6913201.00N
Co-ordinates in NAD 27
Ground Efevation (i) : 1053.2 AMSL

Drift Designation : CME 75
Drilling Contractor ; Midright Sun Lid

Drill Metirod : Hollow Stem Auger

Sampling Method : Standard Penetration Test

Start Date : 09 Aug 05
Finish Date: Q8 Aug 05
Final Depth of Hole (m) . 5.7
Logged by : J.Severin

N

-
e merve rEmaens —\m

Boring Diameter : Reviewed by : G. Ferris
Su -kPa
E
< g 40 80 120 160
% 2 & |VANE FIELD LAB |4 ucs2
© ©
& ; . - B 5 | PEAK + =
g . O Lithologic Description a C|REMOLD © O |A  PocketPensz
= | 2|2 G E g AT
E|NlSlEl e = g B |+ wkinss ®  (blows/200mm)
£ ||| 8 o] = m Mlslure Conten! & SPT N
5lE|5(8| 5 8 F |B| N [IETI <
%' | u |k o = 0 20 40 80 a0
B | SAND and SILT ~ (TILL) '
N Some Gravel, irace Clay.
Dense, low plasticity, moist to wet, dark brown, well graded to
B gap graded, weli rounded gravel clasts.
at 0.7 m, Gravel, trace Sand.
L S s 38 o]
L AN
. S § 20| ©
i \ at 1.8 m, silt content increases, not as moist.
— 2 .
JIMS
L ae § UF | at 2.5 m, dry to moist. 3|0
N o
- (=]
=
£
3
— 3 - O
at 3.0 m, faster drilling, wet.
- IS
i £0 s 28 {0
NN
— 4
b (Continued on next page)
‘B‘GIC AN APPLIED EARTH SCIENCES COMPANY Cilent: g?l!:t][tctﬁe

Calgary, AB

Phone {403) 250 5185




BOREHOLE # BGC05-12

Project : Rose Creek Diversion Canal Investigation

Page 2 of 2
Praject No. : 0257-037-01

|, Location : Faro, YT Drill Designation : CME 75
“Co-ordinates (m) : 581467 20E, 6913201.00N
Co-ordinates in NAD 27
Ground Elevation (m)} : 1053.2 AMSL

Boring Diameter :

Drifling Contractor : Midnight Sun Lid
Driif Method : Hollow Stem Auger
Sampling Method . Standard Penetration Test Logged by : J.Severin

Start Date ; 09 Aug 05
Finish Date: 09 Aug 05
Final Depth of Hole (m} . 5.7

Reviewed by : G. Ferris

Caloary, AB Phane (403) 250 5185

Su-kPa
c E 40 80 120 160
e (=) 1 1 1 1
=) 2 R |VvANE  FIELD LAB | A uck
[
S Lithologic Description © g |PEAK ¢ =
gl O g P fa S |REMOLD © O | A PocketPent2
=12 B = . SPT
=z 8
-g : o E .g b= E E * % Fines b (blows/300mm)
= AR = 5 m Moisture Conlent & SPTN
8 |E|E 8| E gl & | W W
8 |66 || Tl E ] W e T e
UF
- End of Hole: 5.7 m, auger refusal on cobbles/boulders or
bedrock.
—&
Depth to water 3.0 m.
L Sloughing not observed due to Hollow Stem Auger.
—7
—8
— 9
-
; BGC ENGINEERING INC. o Deloltte
‘ AN APPLIED EARTH SCIENCES COMPANY Client:
g BGC &Touche




BOREHOLE # BGC05-13

Project : Rose Creek Diversion Canal Investigation

Page 1 of 2
Project No. : 0257-037-01

1 _Location : Faro, YT
‘Co-ordinates (m) : 581627 .40E, 6913145.80N Drilling Contractor ; Midnight Sun Ltd
Co-ordinates in NAD 27

Ground Efevation (m) : 1052.4 AMSL

Driif Designation : CME 75
Drill Method ; Hollow Stem Auger

Boring Diameter .

Sampiing Method : Standard Penetration Test

Start Date : 00 Aug 05
Finish Date; 09 Aug 05
Final Depth of Hole (m) ;1 6.5
Logged by : J.Severin
Reviewed by : G. Ferris

Su-kPa
S E 40 80 120 160
= D L L ],
= % 3 | YANE EEELD LAB | & ucr
= . . . 2 o | PEAK + m
8| 5 3 Lithalogic Deseription a % REMCLD ¢ O |a&  PockelPenf
=& B = . SPT
£ 5 E S8 = 2 B | % %Fines (blows/30mm)
S |E|E g E & 3 el B MoisiLre Cotent & SPTN s
a el ] -;J .- I
§ a3 |E|E - = i * 0 o ° e w X
SAND (FILL)
B Silty, some Gravel, some Cobbles,
Dense to compact, non-plastic, moist, light brown,
L s s 27| ©
_ N
O
N e § 11 |00
VS
52
_, N
B at 2.3 m, some oxidation.
i W N UF 100
N .
L £
£
L3 Possible Original Ground Surface O
SILT  (TiLL)
- M5 Sandy, some Gravel.
55 s Loose, low plasticity, malst, dark brown, some oxidation, few 89 |0C
- \ organics present.
N
— 4
i at 4,6 m, wet.
i s N\ 8| o
d N
Q (Continued on next page}
E AN APPLIED EARTH BCIENGES COMPANY Client: Deloitte
g BGC &Touche

Calgary, AB

Phone (403) 250 5185
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Project ; Rose Creek Diversion Canal Investigation

BOREHOLE # BGC05-13

Page 2 of 2
Profect No. ; 0257-037-01

Kt

Drill Designation : CME 75
Drilling Conmtractor : Midnight Sun Lid

_ Location : Fare, YT
“Co-ordinates (m) : 581627 .40E, 5513145,80N

Start Date : 09 Aug 05
Finish Date: 09 Aug 05

Co-ordinates in NAD 27 Drifl Method : Hollow Stem Auger Final Depth of Hole (m) : 6.5
Ground Elevation (i) : 1052.4 AMSL Sampling Method : Standard Penetration Test Logged by : J.Severin
Boring Diameter : Reviewed by : G, Ferris
Su-kPa
E
= £ 40 80 120 160
.Q [=] 1 1 1 ]
= 2 $& |VANE FIELD LAB | &  ucsm
5 Lithologic Descriptio % g |PEAR ¢ ¥
8| 4 &) iclog! riphion a S |REMOLD © O |4  PockeiPent2
= | & G E . S5PT
E |5 LR = g & | * %Finee ®  (bows!300mm)
£ |2elal3 g & = m Moistura Conleni & SPT N
E 55|85 S| £ 5| W oo %
e 0w |lw|x|a £ n 20 a0 60 80
AN |
" UF
— 8
B r\‘ SAND
ng?s Some Sill. 80 o)
B \ | cose, non-cohesive, wet, grey brown, massive, well sorted,
N Phyllite [BEDROCK)
'\"\ Weak, weathered (VW5), no cxidation.
L End of Hole: 6.48m, auger refusal in bedrock.
Depth to water 4.6 m.
— 7 Sloughing not chserved due to Hollow Stem Auger.
—8
-9
10
AN APPLIED EARTH SCIENCES COMPANY Client: Deloitte
BGC &Touche
Calgary, A3 Phone (402) 250 5185




BOREHOLE # BGC05-14

Project ; Rose Creek Diversion Canal Investigation

Page 1 of 1
Project No. : 0257-037-01

\. Location : Faro, YT
( ‘Co-ordinates (m} : 583072.10E, 6912389,00N
Co-ordinates in NAD 27
Ground Elevation (i) : 1063.9 AMSL

Driff Designation : CME 75

Drilfing Contractor : Midnight Sun Ltd

Driff Method : CRRL / Solid Stem Auger

Boring Diameter :

Start Date : 10 Aug 05
Finish Date 10 Aug 05
Final Depth of Hole (m} : 4.3

Sampling Method : CRRL / Solid Stem Auger Logged by : J.Severin

Reviewed by : G. Ferris

f-lJ Depth (m)
Sample Type
Sample No.

Permafrost Condition

Lithalogic Description

Backiill

Su-kPa

40 &0 120 16C
1 I

1 1
VANE EIELD LAB | A uciz
PEAK * L
REMOLD © m] A Pocket Pap /2

[
* % Flnes ® L blowst300mm)

Moisture Content & SPTN
e

Instrument Details
SPT Blows per 300mm

c
1™

JMS
58

//////// A Recovery

C T
i)

i ] S
81

N IS
62

D77

7

SAND (TOP SCIL)

Silty, high organic content (approx. 35%) Peat, Roots, Wood
Fragments, Moss.

L.oose, non-plastic, wet, dark brown, cold to touch.

SAND (TILL)
Some Silt, scme Gravel, trace Clay, Organic material present
{approx 20%).

| Low plasticity, wet, dark brown, Phyllite inclusions.

| at1.6m, Vx=5%

at2.im,Vx=5%

1 Gravel 17%

Sand 56%

T sitt 20%

Clay 7%

.| at 2.75 m, CRRL Barre! had to be replaced by Solid Stem

Auger due to rocks. :

| at2.9m, Vx=2%

@ 3.05 m, cobble/boulder encountered.

@ 3.38 m, cobble/boulder encountered.

Cuttings

End of Hole: 4.3m  auger refusal on cobble/boulder or
bedrock,

No water observed.
Hole sloughed below 3.0 m.

|
"~

BGC ENGINEERING INC.,

e N
;

AN APPLIED EARTH SCIENCES COMPANY

oo

Phene (403} 250 5185

Client:

Deloitte
&Touche




\m“ 7505 - 49 Street SE

Calgary, Alberta T2G 2H5 . . " ” .
Telaphone: (403) 236-8850 Grain Size Distribution

TestHole #  JMS-80
. Depth
Deseription  SAND, some silt, some gravel, trace of clay

Project BGC # 0257-037-01
Client BGC Engineering Ine.
JOb # 55-099-02-1
Date Sampled Rec'd Oct.2/05

Date Tested  Oct.5/05 '
Gravel 16.7% Natural Water Content  9.0%
Remarks Sand 55.9% Liquid Limit 24
Silt  20.2% Plastic Limit 23
ML ~ Clay 7.2% Plasticity Index 1

Specific Gravity 2.63

Gravel Sand Silt Clay
Coatse I Fine: Cransa | Madlm I Fine

100.0 <

904 4

-]
[=]
[ =]
/’

% Passing
8
(=]
>4

B
=
-
o

)
e

200 41 . = mil

200 1 r—
*

100 ,
'\.-‘.__.

0.0
100 10 0.01 0.001
firain Size (mm)

8007 LOLTHCECO0Y XV 6F:€T QM  S0/2T/0T
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BOREHOLE # BGC05-15

Project : Rose Creek Diversion Canal Invesiigation

Page 1 of 1

Project No. : 0257-037-01

Location ; Faro, YT

" Co-ordinates (m) : 582856,10E, 6912526.10N
Co-ordinates in NAD 27
Ground Efevation (i) : 1063.5 AMSL

Drill Designation ; CME 75

Drilling Contractor : Midnight Sun Ltd

Drill Method : CRRL / Solid Stem Auger

Boring Diameter .

Sampling Method : CRRL / Solid Stem Auger

Start Date : 11 Aug 05
Finish Date: 11 Aug 05
Final Depth of Hole (m) 1 4

Logged by : J.Severin

Reviewed by : G. Ferris

al

N

cL Depth {m)

Flastok BADE AT

Sample Type
Sample No.

Permaftost Condition

Lithologic Description

Backfill

40
'

80
1

Su-KkPa

120 160
L 1

VANE FIELD
PEAK +*

REMOLD ©

LA

)
=

B | & ucz

A Focket Pen 2

* % Fines

® SPT
(blows/300mim)

Instrument Details
SPT Blows per 300mm

Maislure Content & SFTN
W

1C
T

JMS
63

‘ //// //A Recovery

JMS
JMS

SAND (TCP SCIL)

Some Silt, frace Clay, Organic content (approx 20%), Moss,
Grass, Roots, Wood Fragments.

Loose, non-plastic, wet, dark brown

1" 8ILT

£4

v

L
ko

JMS
70

UF

(COLLUVIUM)
Sandy, some Gravel, trace Clay, Organic maierials present

7 (approx. 25%).

Moist, dark brown, Phyllite clasts very angular.

| from 0.3 to 1.5 m, Core Frozen, Nbn

SAND  (TILL)
Some Silt, some Gravel, trace Clay.
Moist, light brown.

@ 2.8 m, Crganic material present {0.2m).

@ 2.9 m, Sand lense (0.3 cm}, dry to moist,

PHYLLITE

Fine-grained, greenish grey, weak, weathered (W 4/5),
oxidized layers, friable.

Cuttings

el

End of Hole: 4.0 m, auger refusal in bedrock.

No water observed.
No sloughing observed.

i

BGC ENGINEERING INC.

Bos

AN APPLIED EARTH SCIENCES COMPANY

Calgary, AB

Phone {403) 250 5185

Client:

Deloitte
&Touche




BOREHOLE # BGC05-16 Page 1 of 2
Project : Rose Creek Diversion Canal Investigation Project No. : 0257-037-01
- Location : Faro, YT Drill Designation : CME 75 Start Date : 11 Aug 05
{ " Co-ordinates (m) : 581714.00E, 6912992 60N Drilling Contractor : Midnight Sun Lid Finish Date: 11 Aug 05
“._| Co-ordinates in NAD 27 Drilf Method : CRRL. / Solid Stem Auger Final Depth of Hole (m) : 8.7
Ground Elevation (i) ; 1064.2 AMSL Sampling Method ; CRRL / Solid Stem Auger Logged by : J.Severin
Boring Diameter ; Reviewed by : G. Ferris
Su-kPa
£
= £ 40 a0 120 160
_Q [=] 1 I} 1 ]
§ % S |¥ANE FIELD LAE (A uck
2 Lithologic Description o g |PEAK ¢ =
8|4 O inolog 3 a O |REMOD © O |a  PockelPans2
- | & @ k= ! SPT
E L2158 = 2 B | * whhnes ® (blows/300mm)
£ a|lawl3| s 5 S m Malslure Content & SPTN
AN 80 8 5| Nor—- 5%
0O |lwl|lo|el|ld = ] 20 o ° e o
0 ’\\ SAND  (TOP SOIL)
L D JME \ Silty, Organic material present {(Wood, Peat, Moss). >>
23 \ Loose, wel, dark brown, frozen.
B § UF
| \ SAND (TILL)
WS‘\ .| Some Sil, some Gravel, trace Clay. o
: 71 Dense, non-plastic, moist, light brown, frozen.
— 1 NS .| from 0.7 to 1.8 m, Core Frozen, Nbn,
72 \
8 NS \" B o
S & ey
L. 74 s
) C
2 JMS §
BN o
N 2
L \ £
\ 3
i § UF
n—s% 0
Y \
i NS \\ (o]
B 78
| at3.5m, Vx=5%
at 3.8 m, swiched to Solid Stem Auger drilling.
— 4
L at 4.1 m, zone of oxidation, 200 mm thick.
S 1 1
LIS NN , o
B UF
§ RERR =
( ) (Continued on next page)
é ‘ ‘ | AN APPLIED EARTH SCIENCES COMPANY Client: g?l‘lgtlltctﬁe
Calgary, AB Phone (403) 250 £185
i BGC




Project : Rose Creek Diversion Canal Investigation

BOREHOLE # BGC056-16

Page 2 of 2
Profect No. : 0257-037-01

Location ; Faro, YT

" Co-crdinates (m) : 581714,00E, 6912092.60N
Co-ordinates in NAD 27
Ground Elevation (m) : 1064.2 AMSL

Drilf Designation . CME 75
Drilling Contractor : Midnight Sun Ltd

Drilt Method : CRRL / Solid Stem Auger

Sampling Method : CRRL / Sclid Stern Auger

Boring Diameter ;

Start Date : 11 Aug 05
Finish Date: 11 Aug 05
Final Depth of Hole (m) 1 8.7
Lagged by . J.Severin
Reviewed by ; G. Ferris

T

ssacrtmoeriect ermuare £

) Su-kPa
- E 40 80 120 1680
2 o . L 1 L
= % B |VANE EELD LAR | A uci2
8 Lithologic Description T gt e m
n 5 5] 8 P O S [REMOD © O [&  FocketPent
> B = .
B =z = % Fi SPT
Elb 9 |E|& g| & B | % wFines ®  (bowsE0omm)
= cia|g| g x5 =} m Moislure Conlent & SPT N
S E|E|8| 5 gl 3 B W o
O |w|o|K|o = 0 *o  Taw P Tw m "
)
— 6
P ABEINY WF o)
N ]
[=}]
c
£
=
- 7 (]
— 8
i at 8.5 m, silt-rich, looks like decomposed rock.
i TS
B ARSI o
End of Hole: 8.69 m, auger refusal in possible bedrock.
— ¢ No water observed,
L Mo sloughing observed,
10 -
i
AN APPLIED EARTH SCIENCES COMPANY Client: Deloitte
BGC &Touche

Calgary, AB

Phone (403) 250 5185




BOREHOLE # BGC05-17

Project : Rose Creek Diversion Canal Investigation

Page1 o2
Project No. ; 0257-037-01

_ Location : Faro, YT
{ ' Co-ordinates {m) ; 581288,30E, 6913174.20N
- Co-ordinates in NAD 27

Ground Elevation (i) : 1065.2 AMSL

Drill Designation : CME 75

Boring Diameter ;

Drilling Contractor : Midnight Sun Lid
Drill Method ; CRRL / Solid Stem Auger
Sampling Method : CRRL / Solid Stem Auger

Start Date : 12 Aug 05
Finish Date; 12 Aug 05
Final Depth of Hole (m) : 5.6
Logged by : J.Severin
Reviewed by : G, Ferris

Su-kPe
£
= 5 40 80 120 160
S S : 1 , )
= 2 S |VANE EELD LAS | A ucr
£ Lithologic Descrinfi 2 5 | PEAK * B
8 o Ithalogic Description C | SlRevOe © O |A  FocketPens
- “A —
—_ = 7] c SPT
E QIS5 |5l & = 2 & |+ %Fines ®  blows300mm)
s | al=|3| 8 5 = a Moisture Content & SPT N
=% £ E|a| E @ = = Wik Wk W%
© G| |0 @ oM 2 o X —— 0—— ———- X
_g w|o|e|la = w 20 40 B0 80
SILT (TOP SQOIL)
| Sandy, trace Clay, Organic Material (Moss, Peal, Wood chips).
Loose, low plasticity, moist, dark brown.
N o
s ' \ SAND  (TILL)
e § Some Silt, some Gravel, some Clay. o
-1 BAA Moist to wet, light brown,
\ at 1.8 m, Gravelly, red decomposed clasts and Phyllite clasis
5 \ (15-25%).
N
L CEEN 0
L A4R |
l_ w UF
\ £2.7 m, trace Gravel, 5% &
- I at 2.7 m, trace Gravel, 5%.
JVS \ % o
-3 JVS (&)
Ef.
B § at 3.4 m, Gravelly, 15-20%, materials oxidized,
— 4
\ Gravel 13%
r JMS \ Sand 61% o
BN | st 15%
B as Clay 11%
f\ : {Continued on next page)
i BGC ENGINEERING INC. _ Deloitt
; AN APPLIED EARTH SCIENCES COMPANY Client: &?rglllf.’hee
B . d
§ BGC Calgary, AB

Phone (403) 250 5185




BOREHOLE # BGC05-17 Page 2 of 2
Project : Rose Creek Diversion Canal Investigation Project No. ; 0257-037-01
-l Location : Faro, YT Drill Designation ; CME 75 Start Date : 12 Aug 05
/ * Co-ordinates {m) : 581288.30E, 6913174.20N Drifling Contractor : Midnight Sun Lid Finish Date: 12 Aug 05
L Co-ordinates in NAD 27 Drill Method : CRRL / Solid Siem Auger Finalf Depth of Hole (m} : 5.6
Ground Elevation (rn} ; 1065.2 AMSL Sampling Method : CRRL / Solid Stem Auger Logged by : J.Severin
Boring Diameter : Reviewed by : G. Ferris
Su-kPa
£
c £ 40 80 20 160
E=] P} 1 1 1 1
b= =2 Q@ |VANE FIELD LAB | 4 uciz
L
s Lithologic Description T g P ¢ MW
2| O iholegic Liescriptio = Q |REMOLD © M | PockelPenr
= I B = SPT
Elb|2|f & =| B 3| & e ®  (blowsizoomm)
= o |3 @ X 5 m WMeisture Content & SPTN
5 E|E|§ 5 El B |E| ¥ v ok
a8 l@l|le|eld E | 20 40 60 80
—5 B3 Q >
= s § PHYLLITE (BEDROCK)
O
L = JF Fine-grained, greenish grey colour, weak, slightly weathered
(W35), no visible fabric.
L at 5.4 m, switched to Solid Stem Auger.
i End of Hole: 5.64m, auger refusal in bedrock.
— 6 No water cbserved.
L Hole sloughes below 3.0 m.
L
— 7
— 8
! -
=9
Q <10
E AN APPLIED EARTH SCIENCES COMPANY Client: Deloitte
! BGC &Touche
i Calgay, AB___ Phone (403)260 6185
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\k““ 7505 - 40 Siroet SE

Calgary, Alberta T2C 2HS
Telaphone; (403) 236-8880

Grain Size Distribution

Project BGC # 0257-037-01 TestHole# JMS-88
Client BGC Engineering Inc. Depth
Job#  55.089-02-1 Deseription  SAND, some slif, some gravel, some clay
Date Sampled Rec'd Qct.2/05
Date Tested Ocl.5/05
Gravel 132% Natural Water Content  10.5%
Remarks Sand 60.8% Liquid Limit 25
St 15.1% Plastlc Limit 20
Gl - ML Clay 11.1% Plasticity Index 5
Specific Gravity 268
Gravel Sand Silt GClay
Coase | Fine CoarseJ Medium Fine
100,0 Ay ) 2 5 a8
I
8.0
80.0 \\
700 \_
AN
60.0
] \i
E N
tn I
& 800
o )
# Ny
400 \_ﬂ\
300 N
"‘il-...,_,___.‘
200 I S
Tl b |
100 ik S
0.0
100 10 0.1 D.01 0.0
Grain Size {mm)

c00 @
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BOREHOLE # BGC05-18

Project : Rose Creek Diversicn Canal Investigation

Page 1 of 2
Praject No. : 0257-037-01

. Location : Faro, YT

"Co-ordinates (m) : 580808.00E, 6913361.80N
Co-ordinates in NAD 27
Ground Elevation (m} ; 1067.4 AMSL

Drill Designation : CME 75

Drifiing Contractor : Midnight Sun Lid

Driff Method ; CRRL / Solid Stemn Auger

Boring Diameter :

Sampling Method : CRRL/ Solid Stem Auger

Start Date ; 12 Aug 05
Finish Date . 12 Aug 05
Final Depth of Hole (m) : 6.3
Logged by : J.Severin
Reviewed by : G. Ferris

7

e

Su-kPa
£
= £ 40 B0 120 180
9 o 1 1 1 1
S 2 S |VANE FIELD LAB | & UGR
= Litholoaic Descrinti 4 5 |PEAK ¢ m
© | ') itholeglc Lescription a O |REMOLD © O |4  PockelPeni2
= | 2|3 a = g . SPT
E : % 5l & = g E) * % Fines ®  (blowsis00mm)
£ |le|la|d| 2 4 S m Malstura Content & SPT N '
s E|E(B 5 E| & b "o .
%‘ QW |E o = @« 20 40 50 &0
| | siLT
" Sandy, Organic Materials {Moss, Peat, Wood Fragments).
§ Loose, moist, dark brown.
e § D
- SAND  (TILL)
L s & Silty, some Gravel, trace Clay., o
Low plasticity to non-plastic, moist, light brown.
B Phyllite clasts up to 7em with platy shape.
E § UF
I~ \ at 1.8 m, some oxidation.
W A\ o
2 9
(2]
(=]
L § g
I x
JMS =1
—3 85 &) @]
§ @ 3 m, groundwater encountered, wet,
VS — . ) Ie}
L _ﬂﬁ—L = ad] at 3.3 m, possible thin frozen zone (0.1 m).
at 3.4 m, switch to solld stem auger drilling. No samples
_ recoverad below this depih due to soft wet nature,
Gravel 15%
L Sand 51%
Sit 24%
4 Clay 10%
~ UF
=5
! (Continued on next page}
}B}G'C AN AFPLIED EARTH SCIENCES COMPANY Clisrt: g?r?&fe

Calgary, AB

Fhons (403) 250 5185




BOREHOLE # BGC05-18

Praoject ; Rose Creek Diversion Canal [nvestigation

Page 2 of 2
Profect No. : 0257-037-01

N

Location : Faro, YT

" Co-ordinates {m) : 58080B.00E, 6913361.80N
Co-ordinates in NAD 27
Ground Elevation (m) : 1067.4 AMSL

Drilf Designation : CME 758

Drilling Contractor ; Midnight Sun Lid

Drilf Method : CRRL / Solid Stem Auger

Sampling Method : CRRL / Solld Stem Auger

Start Date ; 12 Aug 05
Finish Date: 12 Aug 05
Final Depth of Hole (m) ; 6.3
Logged by : J.Severin

Boring Diameter : Reviewed by : G. Fersis
Su -kPa
E
= £ 40 80 120 160
S S ' - ! .
= 2 & [VANE FELD LAE |4  UGR
[v]
S Lithelegic Description B o |FEAK + u
2 g O P (a] O |REMOLD © O |&  Pocketbens
=y B -+
—_ L2 % 1 g . SPT
3 Z o Sl = 2 & | % %Fines ®  (blows/200mm)
= a|lo|g] & 5 =) w Molstura Content & SPT N
= |E| 5|81 6 gl 8 [E|™ b X
o |laol|le|g] o = W 2 an &0 80
5
. UF &
£
£
=}
-8 &)
pe
i End of Hole: 8.3 m, auger refusal, possible bedrock surface.
\\
; Depth to water 3 m.
-~ Hole sloughed below 3.4 m.
-7
— 8
—9
10
: cient:  Deloitte

AN APPLIED EARTH SCIENCES COMPANY

360

Phone (403) 250 5185

&Touche
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m“ 7505 - 40 Street SE

Caigary, Alberta T2C 2HA

Telephone: (403) 236-8880 Grain Size Distribution
Project BGC #0257-037-01 Test Hole #  JMS-261
Clicnt BGL Engineering Inc. Depth
Job #  55-09%-02-1 Description  Silty SAND, some gravel, trace of clay
Date Sampled Rec'd Oct.3/05
Date Tested  Qct11/05
Gravel 15.3% Natural Water Content  28.2%
Remarks p Sand 51.4% Liquid Limit 40
st  28.7% Plastic Limit 32
ML, Clay 9.6% Plasticity Index 8
Specific Gravity 2.66
Gravel Sand Silt Clay
Coarse l Fine Coarsei Medium | Fihe
1000 20 2 05 Joi:
.,
0.0 T W |
800 o
\‘\
700 <
- #L
=
B *
8 50.0 .;"\
®
400 P
‘K"-.._ .
. Ran
30,0 ' ]
\,,__-_‘q'
200 el
"
\“"“-
10.0 .'\.-_
=
0.0 | :
00 10 1 8.1 0.01 0.001
Grain Stze [mm)
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BOREHOLE # BGC05-19 Page 1 of 1

Project ; Rose Creek Diversion Canal Investigation Project No. : 0257-037-01

Drill Designation : CME 75

Drilling Contractor : Midnight Sun Ltd

Drilf Method : CRRL / Solid Stem Auger
Sampling Method : CRRL / Solid Stem Auger
Boring Diameter ;

Start Date : 16 Aug 05
Finish Date: 16 Aug 05
Final Depth of Hole (m) : 3
Logged by : J.Severin
Reviewed by : G. Ferris

. Location ; Faro, YT

Co-ordinates (m) : 579662.90E, 6913972.00N
Co-ordinates in NAD 27

Ground Elevation (i) : 1048.0 AMSL

Su-kPa

120 1860
1 1

FIELD LAB | A ucs2

Lithalogic Description & PocketPen s

SPT
* % Fines ®  (lows/300mm)

Moeisture Conieni & EFT N
W

Sample Type
Sample No.
Recovery
Permafrost Condition
Backfill

Instrumeant Details
SPT Blows per 300mm

a

=

v}

5]

o

cI: Depth {m)

SAND  (TOP SOIL)

Silty, Organic Materials (Moss, Wood fragments, Bark).
Lopse, low plasticity, wet, dark brown.

SILT and SAND  (COLLUVIUM)

Some Clay, frace Gravel, occasional Organic interbeds .
Low plasticity, moist, medium brown.

UF

B JMS

| Gravel 1%
Sand 41% P
Sit 45%
Clay 13%

B JMS

JMS
ORR

at 1.4 m, Vs = 10%, 1-2 cm ice lenses.

LY,

L,

at 1.6 m, Vs = 15%, 3-5 cm ice lenses.

e

Cuttings
Q

i at 2.1 m, stratified sand, silt, and organic material.

at 2.9 m, Vs = 5%, 2-3 mm ice lenses along organic beds.

End of Hole: 2.97m, auger refusal on possible bedrock.

- JMS
100
No water observed.

- No sloughing observed.
Three attempts made in area. Auger refusal at 2.9, 2,1 and 2.7
- m.

4B

kel

BGC ENGINEERING INC.,

AN APPLIED EARTH SCIENCES COMPANY

Deloitte
&Touche

Client:

B6C

Calgary, AB Phone {408) 250 5185

et Bt s
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m“ 7505 - A0 Strect SE -

Calgary, Alberta T2C 2H5

Telephune: (403) 236-8880 Grain Size Distribution
Project BGC # 0257-037-01 Test Hole#  JMS-05R
Client BGC Engineeting Ino. Depth
Job# 55-099-02-1 Description  SILT & SAND, some clay, trace of gravel

Date Sampled Rec'd Oct.3/05
Date Tested Cot11/06

Gravel 0.6% Natural Water Content  40.6%
Remarks Sand 41.4% Liguid Limit 49
Silt  44.8% Plastic Limit 41
ML Clay 13.2% ‘ Plasticity Index 8

Specific Gravity 2.83

Gravel . Sand Silt Clay
Codrse l Fine Coarse | Medium | Fing

10.0 .

0.0

100 10 1 a1 0.0 0.0
Grain Siza (mm)

0To B f LDLTOEEC0F XV 0667 QI8 SO/8T/0T




BOREHOLE # BGC05-20

Project : Rose Creek Diversion Canal Investigation

Page 1 of 2
Project No. : 0257-037-01

_Location ; Faro, YT

s

‘Co-ordinates {m) : 579300.10E, 5914219.60N
Co-ordinates in NAD 27
Ground Elevation (m) : 1047.1 AMSL

Drilf Designation : CME 75

Drifling Contractor : Midnight Sun Ltd

Driff Method : CRRL / Solid Stem Auger

Boring Diameter :

Sampling Method : CRRL / Solid Stem Auger

Start Date : 17 Aug 05
Finish Date: 17 Aug 05
Final Depth of Hole (m) : 6.8
Logged by . J.Severin
Reviewed by : G. Ferris

P

Do areict e

Su-kPa
o E 40 B0 120 180
.g [=] 1 1 1 1
= =2 3 |YANE  FIELD LAB | A uci2
b Lithologic Descripti 2 5 | PEAX ¢ =
8| 4 O ftholegic Lescription a Q |REMOLD © O |&  PocketPeni2
— > k3 k= 2 o BPT
E z % E ke = g E * % Fines ® wsiEDEmm)
£ |2|2(8]| B & 3 o Moisture Conlen; & SPT N
AHEE: A o~
0O |o|lw|eg|d = Z 30 40 e
0 ' SAND and SILT (TOPSOIL)
N § Organic Materials (Wood, Peat, Moss),
\ UF | Loose, non-plastic, wet, dark brown.
N SAND  (COLLUVIUM)
I \ T .1 Silty, some Clay, trace Gravel,
k‘ ! 1 some organic malerials (Peat, Moss, Wood).
i \ . at 0.6 m, Vs = 10%, ice lense up to 5 cm,
i S \ "0 Gravel <1% %X 1)
L IMS Sand 49% ©
102 Sit 39%
i Clay 11%
§ at 1.2 m, gravelly, with coarse sand,
§ UF
I N o
— 2
TS §
\.‘ at2.7 m, Vs = 5%. )
- at2.8m, Vs = 10%. £
3 Q
O
at 3.1 m, switched to Solid Stem Auger drilling due to cobbles.
- [o]
—4 UF
L § SAND  (TILL)
k Some Silt, some Gravel, some Clay, scattered Organics.
= My
. (Continued on next page)
\B{ G‘ C AN APPLIED EARTH SCIENCES COMPANY Client: g!?:llltctﬁe

Calgary, AB

Phone {403} 250 5185




BOREHOLE # BGC05-20 Page 2 of 2
Project : Rose Creek Diversion Canal Investigation Project No. ; 0257-037-01
.-\ Location : Faro, YT Drill Designation : CME 75 Start Date : 17 Aug 05
(\ ‘Co-ordinates (m) : 579300.10E, 6914219.60N Drilling Contractor : Midnight Sun Lid Finish Date; 17 Aug 05
) Co-ordinates In NAD 27 Drill Method : CRRL / Solid Stem Auger Final Depth of Hole (m) : 6.8
Ground Efevation (1) 1 1047.1 AMSL Sampling Method : CRRL / Solid Stem Auger Logged by : J.Severin
Boring Diameter : Reviewed by : G. Ferris
Su-kPa
£
[= IS 40 80 120 160
e =) 1 1 ! !
= = S |VANE FELD LAB (A Loz
5 Lithologic Descrioti 3 5 |PEAK ¢ m
g $) thologic Leseription a S |REMOLD © O |A  PooketPens2
= |2 @ I SPT
§, Z % E .,@ = g E * % Flnes . {blows{300mm)
s |ala|g| & ] 3 m Moisture Cortent & SPT N '
51585 g8 & [£]"% b e
? wilw r oo = « 20 40 6D & %
NN Low plasticity, wet, grey brown, c
L JMS
106
i \ Gravel 12%
L "jMnSB & Sand 56% ) O
Sit 20% £
& UF | Clay 12% a3
End of Hole: 6.78m, auger refusal on possible bedrock.
—7
No water observed.
- Sloughing observed below 5.8 m,
Six attempts made in area. Auger refusal for all attempts
L above 6.78 m.
— 8
9
L
i BGC ENGINEERING INC. cione  Deloitte
- ient:
AN APPLIED EARTH SCIENCES COMPANY
! BGC &Touche
g Calgary, AB Phong {403) 250 5185




““R 7405 - 40 Strest 8E

Calgary, Alberta T2C 2HS

Telephone: (403) 236-5880 Grain Size Distribution
Project BGC #0257-037-01 TestHolae € JMS-101
Client BGC Engineering Inc. Depth
Job#  55-008-02-1 Description  Siity SAND, some clay, frace cf gravel

Date Sampled  Rec'd Ocl.3/05
Date Tested Qot11/05

Grave| (4% Natural Water Content  70.4%
Remarks Sand 49.2% Liguid Limit 51
Silt 38.2% Plastic Limit 46
MH - ML Clay 11.2% Plasticity Index 5

Specific Gravity 2.63

Gravel Sand Silt Clay
Coarse l Fine GOﬂrsel Medium | Fine
1000 2 I 0.8
e
H"H..
800 SNg
I
80.0 2
\.\
700
N

0.0 \.‘

g \
%50 i
£ Bis
* w00 It
\‘\
an AN
N,
A i
200 v
T
\.-‘,“.
100 L= -
0.0

100 10 1 01 a1 0,001
Grain 2ize {mm) .

f00 13 LOLTOCZE07 XVd 0G-¢T QI SO0/2T/0T
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““R 7505 « A0 Street SE

Calgary, Alberta T2G 2HE
Telephone: (403) 238-8880

Grain Size Distribution

Project

Test Hole ¥  JMS-108

BGC #0257-037-01
Client BGC Engineering inc, Depth
Job#  55-089-02-1 ' Description  SAND, some silt, some gravel, some clay
Date Sampled Rec'd Oct.3/05 : C
Date Tested - -Oct.5/056 - : < .
Gravel 12.4% Natural Water Content  10.4%
Remarks Sand 56.1% Liguid Limit 18
il 18.5% Plastic Limit 17
ML Clay 12.0% Plasticity Index 1
Specific Gravity 268
" Gravel Sand = Silt Clay
Coarse’ l " Fina cuarsLé] Medium |- Flne
2 05
100.0 - 1
ann o N.\
80.0 \‘\-
\l
700 4 -
\\
s
B60.0 ‘ﬂ\ L
o [y
=
B o0 N
[}
A
: N
40.0 'y
\\
30.0 !
N"“i
20.0 h‘""‘a
e
s
10.0 e
0.0 ‘
100 10 01 0.01 0,0M
Grain Slze (mm)

700
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BOREHOLE # BGC05-21

Project : Rose Creek Diversion Canal Investigation

Page 1 of 2
Project No. : 0257-037-01

T

_Location : Faro, YT
‘Co-ordinates {m) : 579246.20E, 6814517.30N
Co-ordinates in NAD 27
Ground Elevation (m) : 1026.7 AMSL

Drill Designation ;: CME 75
Driliing Contractor : Midnight Sun Ltd
Drill Method : CRRL / Solid Stem Aug

Boring Diameter .

er

Sampling Method : CRRL / Solid Stem Auger

Start Date : 18 Aug 05
Finish Date: 18 Aug 05

Final Depth of Hole (m) ; 8.9

Logged by : J.Severin
Reviewed by : G. Ferris

I

:.L Depth (m)

Calgary, AB

Phane (408} 250 5185

Su-kPa
E
= £ 40 BO 120 160
.9 (=] 1 L [l 1
= 2 2 |VANE FIELD LAB | &  UCR
£ Litholoic Descrinti 2 s (PEAK e w
£l o ithologic Description a) S |REMOLD O D |A PockelPenr
> [ T ST
= % =l L = 2 _E * % Fines ® (blowsiacomm)
2|22 ® 35 5 m Melsture Conlent & SPT N
I 8 % |e|w %
oo || 4 £ @ 20 40 €0 o "
N_UF | SAND (TOPSOIL)
\ ‘| Silty, Organic material {Wood chips, Moss) present {approx
\ 30%). | >
\ Loose, non-plastic, wet, dark brown.
\ CLAY - Organics present, dense, green. )
1 SILT  (ASH) o
L.ow plasticity, wet, white.
“JLat 0.4m. Vs = 20%, ice lense up to 3mm.
\ SILT  (COLLUVIUM)
\ 1 Some Clay, some Sand, Organic Material (Moss, Weod).
\ Dense, non-plastic, dark grey brown. o
\ | at 0.6 m, Vx = 5%, ice crystals up to 4 mm.
= at1.0m, Vx=25%, up to 2 cm.
\ at 1.2 m, Sand, some Silt.
\ Stratified with lenses of fines and organic materials.
WMEINN e ——————
| B BN 5
I:l VS § 1 o)
118 \ -
NN
| o
s g
IMS 3 »5(
@]
JMS at 3,1 m, Vs = 20%, ice lenses up to 1 cm.
JMS proe e
1 Gravel 0%
Sand 5%
Silt 5%
Clay 20%
I
- N
. (Continued on next page)
BGC ENGINEERING INC. o Deloitte
AN APPLIED EARTH SCIENCES COMPANY
‘B‘G‘C &Touche




BOREHOLE # BGC05-21

Project : Rose Creek Diversion Canal |nvestigation

Page 2 of 2
Project No. : 0257-037-01

-~ Location : Faro, YT

( ‘Co-ordinates (m) : 579246.20E, 6614517.30N

Co-ordinates in NAD 27

Ground Efevation (i) : 1026.7 AMSL

Drill Designation : CME 75

Drilling Contractor : Midnight Sun Ltd
Drill Method : CRRL / Se¢lid Stem Auger
Sampling Method : CRRL / Solid Stem Auger

Start Date : 18 Aug 05
Finish Date: 18 Aug 05
Final Depth of Hole (m) : 8.9
Logged by : J.Severin

Boring Diameter : Reviewed by : G. Ferris
Su-kPa
E
c £ 40 8o 120 160
o o 1 ! A 1
£ 2 | @ [vaNE FED B |4 uce
5 ) . - = Slreak e m
2 5 O Lithologic Description fa S IREMOLD © O |a& PockelPensz
= | & 7] = o SPT
é : % E E = E 3 * % Fines b {blows/300mm)
s |a|lalagl B S =] m Moisture Conlent & SFT N
A4 1T I — F—— &
O |lwlow|eg|ld = 0 20 40 B0 g0
' \
e § .
: 2\ 0
) JMS SAND and GRAVEL
o "““\ Phyllite cobbles.
L]
St TWE § Gravel 30% -g o
- s \ Sand 60% 3
\ Sit 10%
| § Clay 0%
3 UF
, N
\4 TsLT (Tl
K o) Sandy, some Gravel, trace Clay.
\ { Non-plastic, moist, light brown.
I~ § at 8.3 m, Vx=2%.
N \\ L
— 9 End of Hole: 8.86m, auger refusal on possible bedrock,
- No water observed.
Hole sloughed below 6.4 m.
C “10
-
5 BGC ENGINEERING INC. o Deloitte
AN APPLIED EARTH SCIENCES COMPANY - & T
ouche
{ BGC

Calgary, AB

Phone {403) 250 5185




“““ THOS - 40 Sireet SE

i Calgary, Alberta T2C 2HS . - » » =
7 Telophone: (403) 236-3580 Grain Size Distribution

Project BGC# 0257-087-01 TestHole # JMS-123
Client BGC Engineering Inc. Depth
Job# 55-089-02-1 Description  SILT, some clay, somé sand

Date Sampled Rec¢'d Oct.2/08
Date Tested ©Oct.11/05

Gravel 0.0% Natural Water Content  29.1%
Remarks Sand 15.0% Liguid Limit 30
Sit B5.3% Plastic Limit 25
L Clay 19.7% Plasticity Index 5

Specific Gravily 263

Gravel Sand Silt Clay
Coarse I Fire Coarss | Medium | Fine

(\. 100.0 : — T

e a0 <

% Passing
g
[ ]

B
L= ]
N
il

HO

200 : -

10.0

a0
100 10 1 o5 0.01 n.0oo1
Brain Size (mm}

600 LOLTHCEZEOT XVA 09-CT TEM  90/2T/0T




“““ 7505 - 40 Street SE

Calgary, Alberts T2C 2H5

., TEIEIJhDﬂE: {403) 236-8880 Aggregate Analysis Repart
Sieve Size | % Passing Client BGC Enginesring Inc.
(mm)
Address Suite 1605, 840 - 7th Avenue S.\W,
200 Calgary, Alberta T2P 3G2
150 Attention Mr. Jordan Severin
100
a0 Project BGC # 0257-037-01 Job # 55-099-02-1
50
40
25 100.0 Date Sampled  Rec'd Oct.3/05 By CBL
20 84.0 Date Tested QOct.B8/05 By ML
12.8 83.0
10 81.4 Aggregate Type Sand & Gravel
5 68.2
25 56.6
1.25 411
0.63 23.5 Comments JMS-127
0.315 187 Moisture Content = 8.4%
0.16 12.5
0.08 9.4
_—
\_ 100.0
\|
0.4 \\
50.0 ~
70.0 \,\
%‘3 &0.0 3
2 w0 N
[
5 \
40,0 .
\
0 \\
.
20.0 5 .
S,
10,0
00
g §E 8% WS RR g® Y §" 8T § 2 % 3% 3
Sieve Bize (mm)
I"r_

£ooMR

LOLTOCECOT IV 8F:¢T (H4  GO0/ET/0T




BOREHOLE # BGC05-22

Project : Rose Creek Diversion Canal investigation

Page 1 of 1
Project No. : 0257-037-01

Location : Faro, YT

{ "\ Co-ordinates (m) : 578921.00E, 6914612.70N
~ Co-ordinates in NAD 27

Ground Efevation (m) : 1045.6 AMSL

Drill Designation : CME 75

Boring Diameter :

Drilling Contractor : Midnight Sun Ltd
Driff Method : CRRL / Solid Stem Auger
Sampling Method : CRRL/ Solid Stem Auger

Start Dafe : 15 Aug 05
Finish Date: 19 Aug 05
Final Depth of Hole (m) : 3.3
Logged by : J.Severin
Reviewed by : G. Ferris

Su-kPa
E
c E 40 80 120 160
‘Q o L 1 1 1
= ,‘—£ S |vANE EELD LAB |4 ucyz
15 Lithologic D inti @ $ |PEAK * ]
gl 5 O ithologic Description o S |REVOLD © O |4 PodkelPonp
= | g E BFT
E |5 % 2L = £ E * % Fines ®  iblowsr00mm)
=R =S - - 5 5 m Maisture Content & SPT N
‘8’. EIE|® E b = = | v W W%
88|82 & Gl E B KT e T T
0 SAND  (TOPSOIL)
L § Silty, trace Clay, Organic Materials (Moss, Peat, Weod).
\ UF | Loose, non-plastic, wet, dark brown.
I \ SAND (COLLUVIUM)
L \ Silty, some Gravel, trace Clay.
JMS .| lLow plasticity, light brown, ice stratified.
_ 128 | at0.5m, Vs =30%, ice lenses 1-2 cm.
S . a
— 1 128 \ - at0.9m, Vs = 40%, ice lenses up to 3 cm.
B \ from1.0mto 1.5 m, Vx = 20%, ice lenses upto 1 cm.
TWE \ :
( _uo_\ : P
L : 8 [12]
N U =]
§ -+ | at1.8m, Vs = 40%, ice lenses up to 3 cm. £
3 -
— 2 \ o o
Phyliite (BEDROCK)
r Fine grained, green colour, no distinct fabric or discontinuities,
3 UF
End of Hole: 3.3m,  drill refusal in bedrock.
No water observed.
= Hole sloughing observed.
Two attempts made, Drill refusal at 3.3 and 1.8 m.
— 4
H] {4
A=
! H
AN
§ BGC ENGINEERING INC. , Deloitte
g AN APPLIED EARTH SCIENCES COMPANY Ciient.
' BGC &Touche
] Calgary, AB Phene (4013) 250 5186
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BOREHOLE # BGC05-23

Project : Rose Creek Diversion Canal Investigation

Page 1 of 1
Project No. : 0257-037-01

_ Location : Faro, YT

Co-ordinates in NAD 27

Ground Efevation (m) : 1021.5 AMSL

Driif Designation ; CME 75

‘Co-ordinates (m) : 578561,90E, 6914958 40N Drilfing Contractor : Midnight Sun Ltd

Drilf Method : CRRL / Solid Stem Auger

Boring Diameter ;

Start Date ; 19 Aug 05
Finish Date: 19 Aug 05
Final Depth of Hole (m) : 4.3

Sampling Method : CRRL/ Selid Siem Auger Logged by ; J.Severin

Reviewed by : G. Ferris

Su-kPa
E
c E 40 a0 120 160
o o | i 1 1
= Tfu 2 |vANE EELD LAB (& uce
= Lithologic Descripti B 5 | PEAK ¢ =u
g4 O ihologic Lescription a) S REVOLD © O |A PoskelPenr
= |2 i k= P BFT
£ E E 5L = £ ..g. * % Fines ®  (iowstomm)
= |2|lalz|E = 5 o0 Molsiure Centent & SFT N
| 5|5 |8| 5 3 Bl W e
S |8]% €| o “lE o] " T Te "o w
SILT (TOP S0IL)
| Sandy, some Gravel, trace Clay, Organic Material (Peat,
UF | Roots).
_ § Loose, low plasticity, light brown colour,
§ Interbedded with organic materials, large clasis up to 7 cm.
N
- I:l ﬂh:gg \ L o
— %
\ : at 1.0 m, Organic layer 2" thick.
\ SAND CoLlovium T T T T T T T T T T T
L Juig \ | Gravelly, some Silt, trace Clay. (i
13 \ | Light brown, highly variable,
- . \ T at1.3m, Vx = 30%.
,/) § min
l— o :
- \ : =
\ : &
i UWS*\ 1 at2.4m, Vx=30%, ice lense up fo 3 cm. o
L PR at2sm, k= 5%
— 3 s _: at 2.9 m, Organic layer 4" thick.
B T § e g
B © %: at 3.5 m, oxidized layer (1 cm).
JVS \ Sy
R 137 \ i
— 4 . .
- End of IHole: 4.3 m, drill refusal on cabbles/boulders.
= No water observed,
Hole sloughing observed.
= Four attempts made in area. Auger refusal at 4.3, 1.4, 1.5, and
214m.
AN APPLIED EARTH SCIENCES COMPANY Clisni: Deloitte
BGC &Touche
Calgary, AB

Phone (403) 250 5185
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