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Enclosed is our report summarizing site reconnaissance trips completed by UMA
Engineering at the abandoned Clinton Creek Asbestos Mine in August and September,
1998. Site photographs are included in a separate binder referenced as Appendix A.

Based on our reconnaissance and a review of historical information, we are of the opinion
that conditions are continuing to deteriorate at the waste rock dumps and tailings piles. Of
particular concern is the potential for either Hudgeon Lake or the pond upstream of the
Wolverine Creek tailings piles to drain suddenly, causing destructive flooding and debris
flows downstream of these areas. The potential also exists for a sudden release of water
upstream of the Porcupine Creek waste rock blockage, however, the watershed boundary is
relatively small and the consequences of a failure are less significant by comparison.

Thank you for the opportunity to work on this most interesting assignment at this site. We
would be pleased to discuss appropriate follow-up activities based on the observations and
assessments developed from the 1998 site inspections. Please contact Mr. Ken Skaftfeld or
Mr. Tom Wingrove if you have any questions or require additional information.
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UMA ENGINEERING LTD.

N
.

; 1 ) »_,:m‘ e RSUR S :‘\‘\* e
J. A. Terris, P.Eng. T. Wingrove, P.Eng.
Vice President & Manager Director
Manitoba & Northwestern Ontario Earth & Environmental Division
KS/dh




TABLE OF CONTENTS

PAGE

SUMMARY ...ttt ettt et et ae et ere s ae st s e e e s e sbe s esaebeb e st e enesenbanbassseons i
1.0 INTRODUCTION ...ttt ittt ettt st s be s sasn s sab e ene 1
2.0 CLINTON CREEK WASTE ROCK DUMP ...ttt — 2
3.0 CLINTON CREEK CHANNEL .........ccocettiniriintre sttt st et e s see s 5
4.0 PORCUPINE PlIT ..ottt s et s seeesssreenssaseesssesssnenesnseesesssnssns 19
5.0 PORCUPINE CREEK WASTE ROCK DUMP.........cccoovtimrreninineninie e erscnseneeaesnisaees 20
6.0 TAILINGS PILES ..ottt ettt sbe e s tes s et ss st naan 25
6.1 SOUHLODE ..o s 25
6.2 NOMNLODE ...t ibe s 29
7.0 WOLVERINE CREEK CHANNEL ......c.ccortiiinentinirreneereeceeneseseesesstsesenesassessaesensas 35
8.0 CLOSURE ...ttt sttt st s s bt et s e s shet st e e st ebesnasree 38

DRAWING 01 LOCATION PLAN

DRAWING 02 CLINTON CREEK WASTE ROCK DUMP AND CREEK CHANNEL
DRAWING 03 PORCUPINE CREEK WASTE ROCK DUMP AND CREEK CHANNEL
DRAWING 04 WOLVERINE CREEK TAILINGS PILES AND CREEK CHANNEL

APPENDIX A SITE RECONNAISSANCE PHOTOS: COMPILED SEPARATELY IN BINDER
APPENDIX B SITE RECONNAISSANCE FIELD NOTES




INDIAN AND NORTHERN AFFAIRS CANADA Page i
ABANDONED ASBESTOS MINE - CLINTON CREEK, YUKON UMA Engineering Ltd.
Summary

Based on our 1998 reconnaissance of the abandoned Clinton Creek Asbestos Mine, we are
of the opinion that conditions are continuing to deteriorate at the waste rock dumps and
tailings piles. Of particular concern is the potential for either Hudgeon Lake or the pond
upstream of the Wolverine Creek tailings piles to drain suddenly, causing destructive
flooding and debris flows downstream of existing or potential channel blockages. The
potential also exists for a sudden release of water upstream of the Porcupine Creek waste
rock blockage, however, the upstream watershed boundary is relatively small and the
consequences of a failure are less significant by comparison.

Significant erosion, undercutting, and downcutting of the Clinton Creek channel continues.
The risk of a major breach increases with time as the channel deepens downstream of the
lake outlet. Although the section of channel immediately downstream of the lake outlet has
remained relatively intact, channel incising is likely to gradually advance upstream
increasing the potential for a complete or partial breach at the lake outlet. The destructive
nature of large creek flows is evident well downstream of the waste rock dump where flow
debris can be seen over a large area. A breach of the plug at the lake outlet could result in
flooding and debris flows more destructive than have been seen historically. Erosion and
localized failures of the access road are also occurring, a process which will eventually
result in the road becoming impassable.

The Clinton Creek Waste Rock Dump has historically advanced towards the valley and into
Hudgeon Lake, as evidenced by ground surface movement monitoring during mine
operation. Since the dump is considered at best to be marginally stable, continued
movements (spreading) of the waste rock are likely as the channel is down-cut. An
understanding of the performance of the rock dump since mine closure, in particular the
amount of surficial movements, is essential to fully assess the impact of creek channel
erosion, the risk of a catastrophic breach and the feasibility of remedial measures.

Significant instabilities of the southern section of the Porcupine Creek Waste Rock Dump
are evident, although ground movement monitoring has never been undertaken to measure
the magnitude of movements. Impounded water upstream of the waste rock dump continues
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to flow either below or through the waste rock or along the east valley slope in subterranean
channels. Both flow channels are at risk of blockage due to subsidence of either the waste
rock or the overburden soils. Should this occur, it is possible that water levels upstream of
the waste rock dump would increase and eventually overtop the toe of the waste rock along
the east valley slope.

The north and south tailings lobes continue to advance toward the east valley slope.
Tension cracks and slumping at and behind the crest indicate that the instabilities are
retrogressive in nature i.e. as the toe advances and is eroded, the mid and upper sections of
the tailings are destabilized resulting in increased rates of movement. Erosion and
subsequent transport of tailings from the south and north lobe continues along Wolverine
Creek. Given the remaining volume and height of tailings on the west valley slope, the
potential for a significant channel blockage is real. Based on the events of 1974, this would
likely result in a sudden breach and downstream flooding and debris (tailings) flows. An
understanding of the current magnitude and movement rates would be valuable in
assessing the present situation, the risk of a sudden breach and the feasibility of remedial

measures.

Although the consequences of a sudden breach of the Clinton Creek and Wolverine Creek
blockages would be most severe immediately downstream of the mine site, the potential
exists for property damage as far downstream as the Forty Mile River. Of particular concern
is the potential for loss of life from a sudden outburst flood and debris flow. The mine site is
accessible to the public and was well travelled during our site reconnaissance. Camping
downstream of the washed out bridge is not uncommon and placer mining was underway
along Wolverine and Clinton Creeks in September, 1998 (claim stakes have recently been
placed along the creeks).
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1.0 INTRODUCTION

UMA Engineering Ltd. (UMA) is pleased to submit this summary report of our 1998 site
reconnaissance of the abandoned Clinton Creek Asbestos Mine. The purpose of the two
site visits was to: locate, map and inventory all pertinent site conditions relative to the extent
of existing slope movements of the waste rock dumps and tailings piles; and assess any
visual indicators of potential continued movement. We have also summarized site
development activities and previous site inspections conducted since 1974, in particular
photographic and observational records of the site over a 24-year period.

An initial one day fly-in visit was made to the site in August, 1998 by Ken Skaftfeld, P.Eng.
of UMA, Brett Hartshorne of DIAND and Matt Dodd of Royal Roads University (RRU). A
more detailed three-day reconnaissance trip was carried out in September, 1998 by Ken
Skaftfeld, P.Eng. and Jeff Tutkaluk, P.Eng. of UMA in conjunction with an environmental
sampling program by RRU. Based on these site reconnaissance trips, we have prepared
this report which includes updated mine site drawings, a narrated videotape, and a detailed
photographic record of areas of concern.

Similar to previous reports, separate discussions are presented for the Clinton Creek Waste
Rock Dump, the Porcupine Creek Waste Rock Dump, the Tailings Piles (north and south
lobes), and the Clinton Creek and Wolverine Creek channels including selected historical
photographs. Selected photographs are included in the body of this report. A complete
UMA photo record is separately bound as Appendix A. Reference numbers for photographs
from previous inspections are as they appear in historical reports and as a result, are in no
particular order.

The general mine layout is shown on Drawing 01 which is based on an air photo taken in
August, 1988. Field notes from our 1998 site reconnaissance, previous reports, aerial
photographs, and other relevant information have been used to generate drawings of the
Clinton Creek Waste Rock Dump and creek channel (Drawing 02), the Porcupine Creek
Waste Rock Dump and creek channel (Drawing 03) and the Wolverine Creek Tailings Pile
and creek channel (Drawing 04). Photo numbers and locations are included on Drawings
02, 03 and 04. Copies of field notes are included in Appendix B.
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2.0 CLINTON CREEK WASTE ROCK DUMP

The waste rock from Porcupine Pit was initially placed along the south valley slope west of
the mine as shown on Photo CC-01, probably taken around 1970 (Geo-Engineering,
December, 1986). It is apparent that the waste rock was unstable at this early stage as
evidenced by visible slumping of the east section of waste rock. This early photograph,
looking upstream, also illustrates Clinton Creek along its original alignment in the center of
the valley (now Hudgeon Lake).

Photo CC-01: Clinton Creek Waste Rock Dump (Circa 1970)

Between 1970 and 1975, a considerable volume of waste rock was dumped across the
valley as shown on Photo CC-03 taken in May, 1975. The resulting valley blockage
impounded water from the Clinton Creek watershed creating Hudgeon Lake.
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Photo CC-03: West end of Waste Rock Dump (May, 1975)

Significant lateral spreading of the rock fill, in particular at the west end of the dump towards
Hudgeon Lake, occurred as a consequence of the continued placement of waste rock.
Photo 1, taken in about May 1976 (Golder Associates, April 1977), shows tension cracks
along the crest of waste rock adjacent to Hudgeon Lake. By 1985, the west end of the
waste rock dump had slumped considerably towards, and into, Hudgeon Lake (Photo 2,
Klohn Leonoff, September, 1986).

25 A - 7_
Photo 1: Tension Cracks at West End of Waste Rock Dump (1976)
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Photo 2: View South at Waste Rock Dump (1985)

Based on observational records, active movement of the waste rock dump has continued
since mine closure in 1978, although the magnitude of this movement has not been
quantified since that time. Prior to mine closure, surveys of movement monitoring targets
were conducted to assess the rate and magnitude (vertical and horizontal) of waste rock
movement. With the exception of several targets along the south bank of the creek channel,
most of the monitoring points are intact. Targets located during our reconnaissance are
indicated on Drawing 02. Visible movements of the waste rock pile were reported in Geo-
Engineering’s July, 1998 report (Photo 17). Examination of the area near the center of
Photo 17 (sparsely covered with young poplar trees) in September revealed that many of
the tension cracks associated with slump blocks had been infilled, possibly suggesting
reduced slope movement at this end of the dump (UMA Photo 9-3). More recent multiple
tension cracks which further confirm on-going lateral movements of the waste rock were
observed farther east along the access road during our September, 1998 site
reconnaissance (UMA Photo 2-18, Appendix A).
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Photo 17: Tension Cracks in Waste Rock Along Sparsely Treed Area (1998)

3.0 CLINTON CREEK CHANNEL

No photographic or written records are available from when the mine first opened until the
waste rock dump forced the alignment of Clinton Creek against the north valley slope and
ultimately impounded Hudgeon Lake. Photo CC-02 is the earliest available photograph of
Hudgeon Lake, looking east at the waste rock dump, lake outlet, and the creek channel.
Initially (1974), the creek channel flowed between the waste rock dump and the mill access
road located on the north valley slope (Photo CC-03). However, as the water level in
Hudgeon Lake increased, the unprotected channel eroded (down-cut) and migrated laterally
to the north, eventually washing out the road (Photo CC-09).
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Photo CC-02: Access Road and Hudgeon Lake Outlet at Clinton Creek (1974)

Photo CC-03: Access Road Along North Side of Clinton Creek (about 1974)

I
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Photo CC-09: Erosion of Access Road on North Side of Creek (1975)

A new access road with a wide shoulder was subsequently constructed through the rock fill
along the south side of the creek channel. However, the waste rock was undercut and
began slumping soon after it was constructed as shown on Photo 5, (Golder Associates,
April 1977). Slumping on the north side of the channel also began to undercut the natural
valley slope can also be seen in Photo 5.
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Photo 5: Erosion and Slumping of New Access Road on South Side of Creek (1976)
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During the summer of 1979, an attempt was made to reduce channel erosion and
undercutting by constructing rock weirs and armouring the banks of the channel immediately
downstream of the lake outlet. Over the next few years, however, the creek flow bypassed
the rock weirs on the north side causing significant erosion (Photo 3 Hardy Associates Ltd,
July 1982). By 1983, channel flow had completely bypassed the weirs substantially
increasing valley slope erosion as seen in Photo 3 (Klohn Leonoff, August 1983).

., -'; S L __13; : o
Photo 3: Creek Bypassing Weirs (1982)

.

Photo 3: Valley Erosion (1983)
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Significant channel erosion and down-cutting is also evident downstream of the weir (Photo
4 Klohn Leonoff, August 1983).

Photo 4: Channel Erosion Downstream of Weirs (1983)

Remedial work was again undertaken in the fall of 1983 to reduce channel erosion. Flow
was diverted along the south side of the rock weirs while the north side of the channel and
the culvert outlets were armoured with rip rap as seen in Photos 7 and 10, respectively
(Klohn Leonoff, November 1983). Woven geotextile was placed beneath the rip rap on the
north side of the channel (Photo 6 Klohn Leonoff, November 1983).
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Photo 7: Armouring of North Side of Channel (1983)

Photo 10: Channel Lining at Culvert Outlets (1983)
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Photo 6: Channel Repairs (1983)

In June 1984, the channel was beginning to by-pass the last downstream rock weir (Photo 2
- Klohn Leonoff, August 1984). Photos 3 and 4, taken in June, 1985 illustrate the minor
modifications made to the north side of the channel.
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Spring run-off in 1997 destroyed the rock weirs. Since that time, significant channel erosion
and incising has occurred downstream of the washed out culverts, apparently down-cutting
the channel by up to about 2m (UMA Photo 7-24). Down-cutting of the channel is also
apparent farther downstream when Photo 4 (Page 9) is compared with UMA Photo 7-17. At
present, numerous slumps and localized slope failures are occurring on either side of the
channel as material is eroded (UMA Photos 7-6 and 7-18 and 7-25 in Appendix A). Once
material has failed or slumped into the channel, flow is often forced to meander around the

debris initiating erosion of the opposite bank.

UMA Photo 7-24: Channel Down-Cutting (1998)
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UMA Photo 7-6: annel From Localized Bank Failure (1998)
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This process has begun to impact the integrity of the access road along the waste rock
dump as evidenced by tension cracks along the north shoulder of the access road (UMA
Photo 7-14). Slumping has resulted in considerable narrowing of one section of the access
road (UMA Photos 2-8 and 7-5 in Appendix A) and it is likely that the access road will

become impassible in the near future as this process continues (Drawing 02).
5

UMA Photo 7-14: Tension Crack Along Access Road (1998)
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UMA Photo 2-8: Failure Along Access Road Shoulder (1998)
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Another contributing factor to erosion and slumping of the south bank is the presence of
exposed bedrock along parts of the channel bottom and north valley toe. A substantial
length of channel (approximately the downstream half) has been cut into the weathered
Argillite bedrock as shown on Drawing 02. The bedrock generally consists of a weathered
weaker bedrock unit overlying a stronger more competent bedrock unit with horizontal to
slightly dipping bedding planes. The bedrock is less erodable than the waste rock that
comprises the south bank and, as a result, the south bank appears to undergo preferential
erosion and undercutting. In the upper reaches of the creek (downstream of the lake
outlet), the channel is cut into highly erodable waste rock and till material on the north bank.
Although portions of the channel contain large diameter boulders, the creek channel, in
many cases, is beginning to meander around these more protected sections. Downcutting
is evident just downstream of the lake outlet where the new creek bed is suspected to be at
least 2 metres below its elevation following repair work in 1984 (Section A-A, Drawing 02).

The road crossing at the lake outlet is now washed out and only 2 of the original 4 CMP
culverts remain (Drawing 02). Flow occurs through the culverts and between the second
culvert and the north bank. The inlet for the first culvert is not visible and is blocked with
debris, limiting flow. Water depths in the open channel are in the order of 0.5 metres
(September, 1998) with velocities estimated to be 0.75 metres per second. The CMP
section visible in the channel some distance downstream is believed to be either the end
section of the second culvert or one of the missing culverts. The channel profile is
estimated to drop about 3 metres between the outlet and Paints A, B, and C, as shown on
Drawing 02.

Two springs were observed exiting from the waste rock just downstream of the lake outlet.
The first spring exits from what is believed to be the old creek bed, between the island and
south bank (Drawing 02 and UMA Photo 8-16). The second spring exits about 2 metres
above the creek water level on the south bank (UMA Photo 8-19 and Drawing 02). The
water from both springs was clear with no evidence of fines. Brown slime was growing over
the rocks at the downstream spring and the water had a noticeable hydrogen sulphide
odour. A water sample was collected from the spring by RRU.
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UMA Photo 8-19: Spring on South Bank
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Downstream of the washed out bridge at the east end of the waste rock dump, a single
creek channel now meanders through a considerable area of flow debris consisting of gravel
to 200mm diameter rock (UMA Photos 13-17 and 13-18, Drawing 02). There appears to be
considerably more flow debris downstream of the bridge now (UMA Photo 2-7) as compared
with Photo 7 taken in 1986 (Geo-Engineering, November 1986). Several channel remnants
and evidence of significantly wider historic channel flow are visible. High water marks in
trees in the area are about 600mm above the ground surface, or about 1.5 to 2 metres
above the existing creek water elevation. At locations as far as 200 metres downstream of
the bridge, trees and brush have trapped flow debris (UMA Photo 11-22 note leaning trees).
Beaver dams several hundred metres downstream of the bridge have flooded a large area

near the junction of Wolverine and Clinton Creek.

UMA Photo 13-17 and 13-18: Clinton Creek at washed out bridge
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UMA Photo 11-22: Flow Debris in 1"reed Area
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4.0 PORCUPINE PIT

Instabilities of the open pit (Porcupine Pit) sides-slopes have been on-going since closure of
the open pit mine. Recent tension cracks were observed during our site reconnaissance, in
particular at the crest along the entrance to the mine as shown on UMA Photos 9-10 to 9-12
and along the west edge of the crest where a significant slump block has developed
(Drawing 03). Continued sloughing of the over-steepened pit walls is clearly evident and is
expected to continue for an indefinite time period (UMA Photo 11-1). Debris could
occasionally be heard falling into the water while completing our reconnaissance in the area.

=

UMA Photo 11-1:  View Northeast at Porcupine Pit (1998)
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5.0 PORCUPINE CREEK WASTE ROCK DUMP

Waste rock was placed across the Porcupine Creek valley slope as shown on Drawing 04
and in Photo 12, one of the earliest aerial photographs of the area taken in 1976 or 1977
(Hardy, 1977). The most northerly section of the dump was placed at least partially up the
east valley wall. This area has remained relatively stable. Sections near the centre of the
dump which were placed farther away from the east valley toe, however, have experienced
slumping creating blockages at two locations, as indicated on Drawing 03.

Photo 12: East Edge of Porcupine Creek Waste Rock Dump (1977)

The first blockage (blockage 1) was photographed in 1987 by Geo-Engineering (Photo 8).
Subsequent inspections and photos of this blockage and our 1998 site reconnaissance
indicate there has been no significant change in the geometry of this is blockage (UMA
Photos 10-3 & 10-6 in Appendix A).
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Blockage 2, located upstream of blockage 1, is illustrated in Photo PC-01 taken in 1975.
Since 1975, subsequent inspections suggest very little additional movement is occurring
(UMA Photo 10-2 in Appendix A). Both blockages probably behave as permeable dams
with some water seeping through the waste rock. During high water events however, it is
possible the blockages might be overtopped.
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Photo PC-01: View Downstream at Blockage 2 (1975)
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The southern section of the waste rock dump has undergone extensive movement at the toe
and crest due to both the volume of waste rock and the method of placement. Dumping
probably would have begun at or near the crest of the original valley slope but was only
advanced across a portion of the valley. Instabilities of the waste rock pile have heaved the
valley floor several metres as shown in Photo PC-03 (May 1975). The heaving
(up-thrusting) of the valley floor is the primary reason for the impoundment of water from
Porcupine Creek.

i
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Photo PC-03: Till Up-Thrust at Toe of Failed Waste Rock (1975)

Near the crest of the waste rock dump, movement has resulted in numerous tension cracks
and backscarps as shown in Photo 11 (Geo-Engineering, November 1988) and UMA Photos
10-24 to 11-0 in Appendix A. At present, considerable downslope movements are continuing
in the upper slope of this section of the waste rock dump as evidenced by recent tension
cracks and backscarps. It is anticipated this movement will continue until the waste rock has
become geometrically stabilized, a process that could greatly increase the size of the
upstream impoundment.
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Photo 11: Crest of Unstable Waste Rock (1988)

Drainage of the Porcupine Creek watershed through the waste rock dump occurs in two
ways. The majority of the water drains through the waste rock pile, entering at a point along
the southern limit of the stable waste rock pile (Drawing 03). Water drains from the pond to
the waste rock via a drainage channel incised through the slide debris from the unstable
southern portion of the waste rock.  Evidence of this channel was observed by Geo-
Engineering during their July 1987 inspection, although at that time, the channel was dry
(Photo 9). During our site reconnaissance, water was entering the waste rock pile through
an opening that was estimated to be about 0.3m? located at the toe of the waste rock (UMA
Photo 10-9 in Appendix A).
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Photo 9: Dry Inlet Channel From Pond to Waste Rock Pile (1987)
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Photo 11: Crest of Unstable Waste Rock (1988)

Drainage of the Porcupine Creek watershed through the waste rock dump occurs in two
ways. The majority of the water drains through the waste rock pile, entering at a point along
the southern limit of the stable waste rock pile (Drawing 03). Water drains from the pond to
the waste rock via a drainage channel incised through the slide debris from the unstable
southern portion of the waste rock. Evidence of this channel was observed by Geo-
Engineering during their July 1987 inspection, although at that time, the channel was dry
(Photo 9). During our site reconnaissance, water was entering the waste rock pile through
an opening that was estimated to be about 0.3m? located at the toe of the waste rock (UMA
Photo 10-9 in Appendix A).
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Photo 9: Dry Inlet Channel From Pond to Waste Rock Pile (1987)
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The discharge point is believed to be through the toe of the northern slope of the waste rock
dump, or about 550 metres to the north of the inlet (Spring A). At the time of our
reconnaissance, discharge at the outlet was estimated to be in the order of 6 to 9 I/s (100 -
150 gpm) approximately 5 m above ground surface. A second outlet point, about 2m above
the ground surface, discharges about 1 to 2 I/s (15-20 gpm). Localized slumping is evident
where water discharges the core rock slope as seen in Photo 13 (Geo-Engineering,
November 1988) and UMA Photo 11-3 (Appendix A). Water is conveyed via a drainage
course that has been incised along the south edge of the road (Photo 13).

Discharge is also occurring via subterranean flow along the toe of the waste rock and east
valley slope (Drawing 03). Flowing water could be heard below the organic mat at two
locations and was exposed at one location (UMA Photo 9-24 in Appendix A). Flows at this
location were estimated to be 3 to 5 gpm. Discharge from the subterranean flow system
occurs as a spring (Spring B) near the northeast corner of the waste rock dump (UMA Photo
9-23 in Appendix A). Fine grained material deposited at the discharge point indicates some
transport (erosion) of material is occurring.
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6.0 TAILINGS PILES

Since the failure of the asbestos tailings pile, the tailings piles have historically been referred
to as the south and north lobes (UMA Photo 3-5 and Drawing 04). Each tailings lobe is

discussed separately as follows:

UMA Photo 3-5: View North at South and North Tailings Lobes (1998)

6.1 South Lobe

The southerly portion of the tailings pile (south lobe) failed suddenly in early 1974. The
tailings moved down the west valley slope and completely blocked the existing creek
channel. The blockage was subsequently breached releasing a significant amount of water
borne tailings which were deposited downstream of the blockage as shown in Photo 7 (W.B.
Bowie, June 1974). Remedial works, including removal of tailings from the channel, were
implemented soon after the breach occurred (Photo WC-01, July 1974).
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Photo 7: Tailings Deposition After Breach (1974

&=

Photo WC-01: Creek Channel Downstream of Breach (1974)

Following the 1974 failure, downslope movement of tailings continued resulting in
occasional channel blockage as shown in Photos WC-06 (June 1976).
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s

Photo WC-06: Channel Blockage (1976)

In 1978 a mid-slope portion of the south lobe was regraded (terraced) in an attempt to off-
load this area and slow the advancement of the lobe (Drawing 04). The regraded area has
since failed and evidence of the terraced slope is visible as inclined benches at the toe
(Photo 18 Geo-Engineering, May 1993) and UMA Photos 3-6 and 5-11 in Appendix A.

» Y om g

Photo 18: Impoundment Upstream of South Lobe (1992)
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As the tailings continue to move down-slope, they are eroded and transported downstream.
A comparison of the position of the leading edge of the tailings in Photo 12 taken in June,
1988 by Geo-Engineering with UMA Photo 5-20 indicates the gradual advancement of
tailings into the creek channel.

Photo 12: Toe of South Lobe in June (1998)

s

UMA Photo 5-20: Toe of South Lobe in September (1998)
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It is clearly evident that the south lobe remains active as evidenced by numerous tension
cracks and slump blocks between the crest and toe (UMA Photo 3-13).  Although the
magnitude of this movement has not been confirmed since mine closure, it is anticipated
that sufficient up-slope material exists to continue the advancement of tailings for an
indefinite period of time.

6.2 North Lobe

Following the failure of the south tailings lobe, tailings were placed farther to the north.
However, similar downslope movements occurred almost immediately forming the north
lobe. Tailings were then placed farther to the northwest on flatter ground until mine closure.

One of first aerial photographs of the unstable north lobe was taken in 1977 (Photo 1, R.M.
Hardy and Assoc.). Downslope movement of the north lobe was not as sudden as that
which occurred on the south lobe. However, the tailings gradually moved down-slope and
within 10 years reached the pond created by the south lobe blockage (Photo 7, Klohn
Leonoff, 1984).
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Photo 1: Aerial View of Advancing Toe of North Lobe (1977)

Photo 7: North Lobe at Edge of Pond (1984)
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By July, 1986, the north lobe had nearly reached the east valley slope as shown on Photo 8
(Klohn Leonoff, September 1986). The lighter tailings areas in the upper portion of the
tailings pile were relatively undisturbed in the photo. The darker areas in the mid and lower
portion of the slope are indicative of heavily disturbed material as the north lobe advanced.
These observations were verified with monitoring data in Hardy Associates (1978) Ltd.’s
1984 report that indicated upper-monitoring locations moved significantly less than mid and

toe monitoring locations.

Photo 8: Failed North Lobe Near Valley Slope (1986)

Significant heaving (up-thrusting) of the valley floor also occurred along the north side of the
lobe resulting in a narrowing of the upstream section of the channel and the formation of an
upstream pond (Photo 8, Geo-Engineering, November 1986). Continued advancement of
the north lobe heaval of the valley floor directly in the path of the lobe resulting in additional
channel constriction as seen in Photo 19 (Geo-Engineering, November 1988) and UMA
Photos 1-3, 5-9 in Appendix A.
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Photo 8: Toe of North Lobe Approaching Valley Slope (1986)

Photo 19: Erosion of Toe of North Lobe and Heaved Valley Floor (1988)
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Recent photographs suggest the tailings are advancing faster than they are being eroded as
evidenced by mounding near the toe. This can be seen in a comparison of Photo 17 (Geo-
Engineering, 1988) with Photo 22 (Geo-Engineering, 1998) and UMA Photo 5-17 (Appendix
A), taken 10 years later.
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Photo 22: Toe of North Lobe (1998)
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Continued erosion at the toe will undoubtedly trigger retrogressive failures and continued
downslope movement. Recent tension cracks were observed in the mid and upper portions
of the north lobe in 1998 confirming on-going movement (UMA Photos 1-6 and 1-5, 1-12
and 4-2 in Appendix A). Tension cracks and slumping are evident at and beyond the crest
of the slope supporting the observations of continued movements (UMA Photo 1-15).

UMA Photo 1-6: Back Scarps at Crest of North Lobe (1998)

UMA Photo 1-15: Tension Cracks Upslope of North Lobe Crest
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7.0 WOLVERINE CREEK CHANNEL

Between 1978 and 1981, channel improvements downstream of the south lobe were
undertaken including a series of rock weirs as shown on Drawing 04 and Photos 22 (Geo-
Engineering, November 1986) and 12 (Geo-Engineering, November 1988). These channel
improvements have remained relatively intact since construction. The secondary channel
between the downstream channel improvement and the east valley slope noted in Geo-
Engineering’s 1986 report was visible, but dry during our September 1998 reconnaissance.

X « ':—< $ et .
2B = : e T =L
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Photo 22: Armouring of Wolverine Creek Channel Downstream of the South Lobe
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Photo 12: Weirs Downstream of South Lobe (1988)

At the time of UMA’s site reconnaissance, four beaver dams were present between the
upstream side north lobe and the downstream end of the south lobe as shown on Drawing
04. Beaver dam 1 is located at the north end of the north lobe where the valley floor has
been raised. This first beaver dam has raised the water level in the upstream pond about 1
metre higher than would occur from the overburden blockage at this location. High water
marks on trees in the upstream pond suggest water levels have been about 0.5 metres
higher than were observed in September, 1998. Surficial slumping of the east valley slope
is also occurring opposite from beaver dam 1. Test Holes 1 and 2, drilled with a hand auger
within and just above the slumped area, indicate that the surficial overburden soils consist of
0.3 metres of mossy organic cover overlying 1 metre of soft, wet silty clay containing
bedrock fragments (holes were terminated at 1.3 metres). No ice or frozen soil was
encountered in either hole.

The second beaver dam, located between the upstream end of a small channel island and
the toe of the north tailings lobe does not impound a significant amount of water. The third

beaver dam is located at the upstream end of the south lobe as shown in UMA Photo 5-18
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and is responsible for raising the water in the pond between the two tailings lobes by at
least a metre.

The four beaver dams have significantly reduced channel velocities and erosion of the
channel where the tailings piles meet the valley slope. Downstream of beaver dam No. 4
however, velocities increase significantly as the channel narrows and the channel slope
steepens. Between the beaver dam and the rock weirs, the channel has down-cut into the
underlying weathered argillite bedrock resulting in surficial slumping of the overburden soils
(UMA Photos 5-23 and 5-21, 6-1 and 6-2 in Appendix A). Downstream of the south lobe,
flow appears to be contained within the original modified channel with no significant erosion

or down-cutting observed.
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View Upstream of South Lobe Toe and East Valley Slope

8.0 CLOSURE

Our site reconnaissance trips in 1998 have confirmed the observations made in several
previous inspection reports since mine closure with respect to the overall condition of the
waste rock dumps, creek channels and tailings piles. We trust this summary
reconnaissance report will provide DIAND with additional information to more fully assess
changes in site conditions. This report also competes an important initial step should a
more comprehensive risk assessment program or remedial stabilization measures be

considered.
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Thank you for the opportunity to work with you on this most interesting project. Please
contact either of the undersigned should you have any questions or require any additional
information.

Yours Truly,
UMA ENGINEERING LTD.

s

. Jeff Tutkaluk
Senior Project Engineer Geotechnical Engineer
(Yukon Territory License Pending)
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