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Stop 1
Passmore slide

On April 13, 2000, this slump failed catastrophically, sending about 75,000 m3 of debris
across the highway and into the Slocan River.  In the days leading up to the failure, the
slide had been creeping slowly onto the highway.  Because highways crews were doing
work on the site, traffic was controlled by flagpersons at the time, so no vehicles were hit
by the slide and there were no injuries.  The highway was closed for several days, cutting
off the Slocan Valley from Nelson and Castlegar except by a lengthy detour through
Kaslo.

Photos of the slide, taken the day after it occurred, are in the appendix.  More information
on this site can be found in the notes for Field Trip B.

In the slide scar, there are good exposures of the glaciolacustrine clay, silt, and sand
which underlie much of the Slocan Valley.  These deposits are subject to slumping where
undercut by river bends, or where oversteepened by road cuts, as is commonly the case in
such deposits in valley bottoms throughout the B.C. Interior.  The slump hazard is
sometimes unappreciated, as in most places the clay is concealed beneath a thick layer of
sand.  At this site, there is evidence of repeated ancient failures on the adjacent slopes,
probably due to undercutting by the river bend.  A small seasonal stream, draining from
the cliffs above, disappears into colluvium and sand above the failure.  Piping in the sand
layers just above the silt and clay was evident in the headscarp.

The slide is on private land.  There has been no recent logging on or above the slide area,
and most of the drainage basin upslope consists of steep bedrock and is only sparsely
forested.



Stop 2
Memphis Creek

In May, 1990, several debris flows crossed the highway in this area, damaging the
highway, water intakes, a small private hydro plant, and private property.  A house was
narrowly missed by one of the debris flows.  The events were triggered by a heavy
rainstorm on a melting snowpack.  The debris flows originated in steep slopes and
gullies, lying below a gentle plateau which had been heavily logged in the 1970s.  The
roads and skid trails had not been deactivated, which was the common practice at the
time.  This is an example of the “gentle-over-steep” situation, which is responsible for
many landslides in the West Kootenays, and which presents challenges for planning
forest development above populated valleys.

A topo map, a terrain map, and a satellite photo of the area (appendix) follow.  More
information can be found in the notes for Field Trip B, and in a poster at the workshop.

At this stop, we will look at the deposits from the largest and best preserved of the debris
flows.  It started in the channel of the south fork of Memphis Creek, at a break in slope
where the gradient steepens to 20%, and it developed into a large debris flow as the
channel steepened further downstream.  It was apparently triggered by high peak
discharge in the channel, not by a landslide into the channel.  Roads and skid trails had
captured runoff and increased the drainage area of the creek, probably substantially
increasing the peak flow.  The debris was mostly caught by the old highway, although
some reached the new highway embankment, which had just been built.

Questions to ask here include:
• Is this channel subject to natural debris flows, and at what return period?
• If you were doing a channel assessment on this creek 50 or 100 years after such an

event, would you recognize this as a channel subject to debris flows?
• Is the highway adequately protected from future debris flows?
• How should the risk of debris flows at sites such as this affect forest development

planning for upslope areas?

Topo map following:  post-development drainage divides are shown with dashed lines, and natural divides
are shown with dotted lines.  Landslide initiation points are marked with large dots.
Terrain map following:  red = class V, orange = class IV, yellow = class III.
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Stop 3
Enterprise Creek

From this stop, we can view a steep slope above Highway 6 which has been recently
clearcut.  The logging is on private land, and is therefore not subject to the Forest
Practices Code or to regulation of any kind.  There has been concern expressed that snow
avalanches originating in the clearcut may present a risk to the highway.  There is also
some slope stability risk, due to earlier logging on the less steep lower slopes which left
many skid trails.

At this site, we will discuss the problems of forest development in steep terrain which is
subject to snow avalanche hazards.  Snow avalanches are not mentioned in the Forest
Practices Code, so planning for avalanche risks often does not take place.  In the case of
Crown forest bordering highways, there is a protocol agreement between the Ministry of
Forests and the Ministry of Transportation and Highways, which requires that proposed
cutting permits which meet certain criteria be referred to Highways.

Stop 4
Silverton Lookout

The purpose of this stop is to view a large landslide which occurred in 1996 across the
lake, in Valhalla Provincial Park.  No-one has done an on-the-ground investigation of this
slide.  From the air, it appears to have occurred in deep glacial till, which at this point is
overlain by large, blocky colluvium from a failing bedrock slope above.

Stop 5
Fish Lake:  New Denver - Kaslo Summit

In this area, several large avalanche paths reach the highway, and avalanche control is
necessary in winter to protect the highway.  Most of the avalanches originate in
unforested, subalpine bowls on south-facing slopes.  However, the north-facing slopes
above the highway are heavily forested, and are likely to be logged in the future.

At this site, we will again discuss issues related to forest development in steep terrain
which is subject to snow avalanche hazards.  Questions to ask here include:
• How does the risk to valley bottom resources, such as the highway, affect forest

planning?  Does the Forest Practices Code adequately deal with risk?
• Can forest development take place on slopes such as these?
• What harvesting and silvicultural systems can be employed here to reduce or

eliminate avalanche risk to the highway?
• What mapping, planning, and assessment strategies can be used to address avalanche

hazard and risk, and how can they be included in the present forest development
planning process?





Stop 6
Retallack bedrock slumps

This is the first of several stops looking at deep-seated, slow-moving, bedrock slump
features.  An important issue in terrain stability mapping and assessment is how to deal
with such features:
• Are they class III, IV, or V?  (i.e. does class V refer only to rapid, shallow, mass

movement, or to all slope instability?)
• How fast does such a feature have to be moving to be considered active?
• What are the implications of such failures for forest development planning?
• Can increased snow accumulation and melt due to clearcutting on and upslope of

these features present a risk of more rapid failure?
• What slope instability problems can be associated with road construction on these

slumps?

This area is underlain by the Slocan Group, mostly fine-textured Mesozoic sedimentary
rocks.  In some areas, they are quite weak and are subject to slumping, especially in the
Kaslo River valley where there are at least four such large slumps.

This slump appears to have had some postglacial movement, as indicated by its advance
into the wide meltwater channel of the Kaslo River.  A similar nearby slump does not
appear to have moved since deglaciation.  Some old logging is evident on and above the
slide, mostly on private land.

There has been extensive mining activity in this area.  Many claims are from the 19th
century and are freehold title.  Now, with reduced interest in mining, claims are bought
and sold for their timber values, and most are heavily logged with little or no regard for
modern forest practices or environmental impacts.  The Kaslo River is a watershed
supplying the town of Kaslo*.  In the upper reaches of the river, extensive aggradation
and channel instability is evident.  This may be partly due to mining and logging activity
over the last 110 years, and partly due to a large forest fire in the early 20th century.

* Kaslo’s community watershed is a tributary of the Kaslo River.  The town also has a license on the Kaslo
River itself but does not use it as its primary source of water.





Stop 7
Kaslo - Mount Buchanan slump feature

A large area of the slope of Mt Buchanan, immediately above the town of Kaslo, appears
to be undergoing slow-moving slumping or creep.  Although there has been a town here
for 110 years, and some small-scale slope instability features were undoubtedly noticed,
the presence of a large possible failure went unnoticed until it was discovered only in the
last few years.  The boundaries of the feature are quite indistinct; rather than a single,
well-defined slump, as at Retallack, it is more likely that a large disconnected area is
experiencing various types of creep, slumping, and toppling.

At this stop, we will look at features at the toe of the slope, including springs which shift
over time, tufa deposits, cemented colluvium, and rock lobes and grabens.  All of these
provide some clues to the presence of possible bedrock instability.

The area is included in the forest license of the Kaslo Community Forest Corporation,
which is now preparing a Forest Development Plan for the slope.  The main issue of
concern here is how possible risks related to bedrock instability affect forest development
planning.  The area is high risk because of its immediate proximity to the town - although
the hazard of a large landslide is low to very low, the consequence is very high.  The
likelihood of catastrophic failure, or even of more rapid movement, is probably extremely
low to nonexistent.  However, small debris flows which could affect private land are of
greater concern, and these could be triggered by small road- or logging-related failures
within the large unstable area.  Water quality and quantity issues related to the springs,
which have poorly defined and difficult-to-identify source areas, is also a significant
concern.

From just south of Kaslo, there is a viewpoint where we can look at the entire slope.  The
scarp at the top of the feature is in glacial till.  Apparently the failing area involves both
bedrock and till.  It is interesting that a major thrust fault roughly coincides with this
scarp.

Kaslo lies at the centre of the Kootenay Arc, a zone of intensely deformed sedimentary
and metamorphic rocks, where the accreted terranes joined ancestral North America.
Four terranes are visible from here:  North America, Kootenay, Slide Mountain, and
Quesnellia.  The fault system on Mt Buchanan marks the approximate boundary of the
Paleozoic and Precambrian rocks of North America to the east, and the Mesozoic rocks
of the accreted terranes to the west.  Further northwest along Blue Ridge, serpentine is
common in this fault system.  If present here, it could contribute to deep-seated bedrock
instability.





Stop 8
Fletcher Creek falls and beach, and Loki Creek landslides

It is about a 10 minute walk down to the beach at Fletcher Creek falls.  From here, there
is a good view across the lake to several slump or creeping bedrock slope features.

Directly across the lake is a new Forest Service road, accessing a SBFEP operating area
north of Loki Creek.  On construction, a zone of displaced, unstable rock was
encountered, resulting in two large cut-slope failures.  These are visible as openings
above the road.  The failures have been stabilized for the time being, and a usable
although narrow road has been built; however, the long-term future of this road remains
in doubt.

On field investigation, a large area of deformed rock was encountered, apparently due to
creep, slump, and toppling processes similar to those on Mt Buchanan.  The boundaries
of the failing area are quite diffuse, and the feature was not identified by reconnaissance
terrain stability mapping.  In the field, several indicators of bedrock instability are
noticeable, most prominently some areas of grabens, tension cracks, and huge displaced
bedrock blocks; however, all these features appear to be inactive.  From this viewpoint,
an escarpment which probably outlines the top of the failing area is visible.

The slope is underlain by the Lardeau Group, Paleozoic metasedimentary rocks which are
subject to a high incidence of bedrock landslides.  They dip to the west at about 40
degrees, somewhat steeper than the slope, although because the orientation of the bedding
is irregular, there are probably places where the bedding parallels the slope.  The next
two mountain faces to the south also have bedrock instability.  The southern feature is a
very large, well-defined, bedrock landslide in the watershed of Indian Creek, above the
town of Riondel.





Stop 9
Woodbury-Fletcher Road and landslides

The lower part of this Forest Service road, on a steep slope above Highway 31, has been
the site of several landslides.  It was originally a private road, used for logging.  The
largest slide here occurred in 1992, when it was still privately owned.  The following
year, the Ministry of Forests purchased the road to access a development area above.
Since then, the Ministry has done considerable work upgrading the road to improve its
stability.  However, several landslides have originated on skid trails from the steep
logged slopes above the road, which are still privately owned.  Most of these stopped on
the logging road; however, one reached the highway.

Like most roads of its era, this was built the cheapest possible way, using a bulldozer and
cut-and-fill construction.  In some places, road fill is supported by stumps and logs on
very steep slopes.  Part of it, in the vicinity of the large slide, have been reconstructed.
For most of its length, landslide prevention is based on drainage control, and keeping
water off the unstable fills.  The site is high risk due to the proximity of the highway.  It
illustrates the problems, common in the interior, of old substandard roads, and of
landslide hazard due to poor logging and engineering practices on private land.

Stop 10
Coffee Creek

In November 1999, a very unusual fall rainstorm caused a debris flood on Coffee Creek.
The highway bridge miraculously survived, but a large part of the highway bordering the
creek was washed out.  Many landslides occurred in the drainage, some from old logging
and from roads; these contributed substantial debris to the creek.  The Forest Service road
paralleling the creek was washed out in numerous locations, and will not be rebuilt.

More information on this event is given in a poster at the workshop.





Appendix

Geology map

Satellite image

Relief map generated from TRIM grid

Photos for stops 1, 2, 3, 6, 7, 8









Stop 1: Passmore slide
April 13, 2000

Three photos showing
headscarp, central portion,
and runout across Slocan
River.



Stop 2  Memphis Creek      Satellite photo showing approximately the same area covered by the map.



Stop 3
Enterprise Creek

1.  Slope above highway before
logging the recent clearcut.  Skid
trails from private land logging
continue to present a slope
stability hazard to the highway.

2.  Photo of recent clearcut taken during logging, showing features related to avalanche hazard.  This photo is taken from P. Weir,
“Management of Snow Avalanche Prone Forest Terrain” (draft, in press).



Stop 6. Retallack rock slump.  Note apparent postglacial movement of slump into Kaslo River glacial meltwater
channel.



                         Stop 7. Kaslo rock slump - several views showing outline of feature.



Stop 8.
Loki Road failing bedrock slope
(across lake)

1.  Cut failure above switchback.

2.  Smaller cut failure near second
switchback.  Displaced bedrock
blocks appear to overlie till.

3. Grabens in failing slope above
road.


