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Nitinat River WRP: Tsuk-si-tay Groundwater
Side Channel and Upslope Management

Deborah Epps

The Tsuk-si-tay side channel portion of the Nitinat
River Watershed Restoration Project was initiated in
1998. Caycuse River and Campus Creek are the two
main tributaries of the lower Nitinat River, emptying
into Nitinat Lake, located on the south west coast of
Vancouver Island (Figure 1). During the spring of 1998,
an initial field reconnaissance and an overview
assessment (FHAP) of Caycuse River and Campus
Creek were conducted. The assessment indicated the
highest priority for stream restoration would be through
creating off-channel habitat in the Caycuse River
watershed (Taylor, 1998). During the summer of 1998,
the Department of Fisheries and Oceans, Habitat
Restoration Department was involved in selecting a site
for development of the side channel. The location was a
relic channel, located along the toe of the slope at the
edge of the flood plain. Features such as bedrock
outcrops near the top of the channel would provide
excellent flood protection. The side channel would
parallel the lower Caycuse River, where it empties into
Nitinat Lake.

In September 1998, test pits were installed for
monitoring substrate materials and low water levels.
The findings of the test pits were excellent, with good
substrate and sufficient ground water.  DFO then
conducted Level 2 design surveys and produced a Level
2 report (Taylor, 1999a).

In an effort to reduce project costs for the coming
construction season (1999), preparatory work was
completed in the 1998-99 fiscal year.  This included
blasting of approximately 1200 m3 of coarse rock for
channel complexing, the building of cement slabs for
the creation of cut banks in the channel, and the
construction of an access road.

Upslope Management

There were three additional reports completed for the
Nitinat watershed in the spring of 1998.  The Road/
Access Management Plan (Ostapowich, 1998)

recommended road deactivation for the Caycuse
River in areas of high risk for failure.  To date, 3.8
km of roads have been deactivated in the Caycuse
watershed (Rick MacDonald, pers. comm.).  An
additional report – The Hydrology and Sediment
Source Survey (Chapman, 1998) for the Nitinat
watershed – also played a role in directing the road
deactivation activities to the Caycuse Watershed.

Based on findings of the riparian overview conducted
for the Nitinat watershed during the spring (Masai
and Fear, 1998) and on additional funding sources
from Timberwest WRP program, a riparian assessment
and prescription recommendations were completed
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for the Caycuse watershed (Mueller, 1999).
A portion of the Caycuse watershed falls within
Timberwest TFL 46, thus allowing Forest Renewal
BC funding to be spent on this project: this is a good
example of partnerships working well.

Channel Construction

The channel survey indicated that a portion of the
proposed side channel would fall on M&B (now
Weyco) private land (with the remainder on M&B
crown land TFL).  As Forest Renewal BC funding
cannot be spent on private lands, it was necessary to
look for other funding sources.  In addition, it appeared
that the estimated cost for the side channel would be
higher than the anticipated Forest Renewal BC (WRP)
allotment for the Nitinat Watershed. The additional
funding sources included M&B private funds, HRSEP,
RAMS (FsRBC), and DFO in kind through design
help, technical advice and supervision.  These alter-
nate funding sources satisfied MB’s concerns of
FRBC funding on private lands, and allowed for the
entire proposed channel length to be constructed.
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Figure 1.  Nitinat Lake Watershed, located on the southwest coast of
Vancouver Island (see inset).

Funding breakdown was as follows:

Forest Renewal  BC $128,045.00
HRSEP $  60,000.00
MB private $  20,000.00
FsRBC (RAMS) $    8,000.00
Total $216,045.00

Construction of the channel commenced July 12,
1999 and was completed by September 13, 1999.
Two excavators (CAT330 and CAT320), two off-
road rock trucks for end hauling, and a D-6 Cat
bulldozer were used during the project. The
machines worked in tandem to move the large
volumes of materials.  The brush was removed
first, followed by the removal of topsoil (to dump
sites), removal of the first pass of gravel to ground
water table, removal of the second pass of gravel
to grade (all gravel used on berm), and finally,
complexing with rock and wood (Figure 2).

Excavation of the channel was completed in 6

Figure 2.  Typical channel view, upper end, showing rock and
wood complexing.
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weeks.  The mainstem of the channel is 1,145 m in
length, the upper spur is 90 m, and the lower spur is
145 m, for a total length of 1,380 m (Figure 3).
Average channel width is approximately 7 m, giving the
channel a surface area of 10,065 m2. Depths in the
channel range from 0.3 m to 1.2 m in the pools (Figure
4).

Adding complexity took between three and four weeks
to complete.  There have been approximately 500 LWD
stumps and 1200 m3 of rock added to the channel.  The
rock was placed along the toe of the channel to help
avoid bank cutting from spawning chum and to
provide rearing habitat for coho fry (Figure 5).

Cement slabs were installed at
five sites in the channel to
provide cut bank habitat.
Two rock riffle structures
were built in the main side
channel to maintain water
levels.

A nature trail was also
constructed along the length of
the side channel.  Two natural
log bridges were installed
across the channel for viewing.
The side channel and its
fishery are to become part of
the Ditidaht school program.

The channel banks and any
disturbed areas were seeded
to prevent erosion. During
the week of October 25,
approximately 3000 seedling
trees were planted along the
channel banks.  Willow
planting (wattles) was
planned for some steeper
banks during spring, 2000.

Employment Generated
This project helped generate
50 person-days of work for
six Ditidaht First Nation
people. This work was
primarily labour intensive, and
included clearing, cabling, and
planting; there were also two
flag persons needed when
machinery was moved to and
from the site.  The engineer/
on-site construction
supervisor worked 56 days
and the biologist/project co-
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ordinator worked a total of 74 days.  This included pre-
construction mobilization and organizing, construction,
and as-built write up.  In total, there were 180 person-
days generated by this WRP project.

Seaton Taylor, River-Run Bio Ltd., was the project
co-ordinator and biologist for the Nitinat Watershed.
Mr. Taylor has been working with the hatchery for
several years. He is very familiar with the area, and
has an excellent working relationship with the Ditidaht
First Nation.

Partners

The following partners undertook the Nitinat WRP
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project:
• Weyerhaeuser (formerly MacMillan Bloedel)
• Ditidaht First Nations
• Resource Investment Corporation (RIC), Weyco
• DFO - Habitat Restoration group
• Nitinat Hatchery
• MELP
• Timberwest
• MoF

Production Estimates

Predicted coho smolt production, calculated using
criteria from previous side channel projects, is about
10,065 smolts or approximately 1 coho smolt per
square meter (Mel Sheng, pers. comm.).  Based on an
average 10% ocean survival rate for smolts to returning
adults (Koning and Keeley, 1997), we should see
approximately 1000 coho adults return to the channel.
However, a recent trough in ocean survivals may reduce
this number significantly (i.e. 2% survival rate equates
to 200 returning adults).

The channel should produce chum salmon, with
approximately 300 chum fry/m2 of useable spawning
beds, the area of which will not be known until chum
begin to spawn in the channel. The current estimate of
500 square metres of spawning habitat would produce
150,000 fry.  With a 1% survival rate from fry to adult,
approximately 1,500 adult chum would return to the
channel.

Monitoring

In March 2000, a crew from the Nitinat Hatchery
conducted a field survey to quantify the production of
the side channel.  Based on the Peterson mark-recapture
method, the population estimate was approximately
16,254 coho juveniles (Lightly, 2000).  The calculated
density is 1.6 juveniles/m2.  The density of coho
juveniles in Tsuk-si-tay channel was high, supporting
the hypothesis that groundwater channels with good
complexing can support greater than
1 smolt/m2.

With construction so recent, the fish from this study
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Figure 4.  Examples of some of the Caycuse River Tsuk-si-tay Groundwater Channel Sections and Profiles - As Built.
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Figure 5.  Rock is placed along the toe of the channel to prevent
spawning chum from digging into the banks.

must have moved in from Nitinat Lake during fall,
winter and spring.  To further evaluate this groundwater
channel’s performance, it is anticipated that spawning
and incubation success will also be observed in the
future.

Cutthroat trout, sticklebacks and sculpins were also
caught during the sample survey.

Side Channel Opening Ceremony

The Tsuk-si-tay side channel construction was a very
important project for the Ditidaht people.  Not only
were people from the band employed, they were also

involved in bringing about the completion of the side
channel.  The side channel was officially named and
blessed (Figure 6) in a ceremony that included the
returning of fish bones back into the channel to signify
the circle of life. The Ditidaht First Nation spokesman,
Joe Thorne, only had one thing to say: “THANK
YOU.”
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happy to see restoration
works performed to help
bring back historical fish
numbers in their
traditional areas.  The
Ditidaht First Nations
selected the name for the
side channel, and its two
spurs.  In fact, Tsuk-si-tay
means “the river behind.”
This refers to a former
channel in that vicinity,
one that was historically
significant to the First
Nations; now the river
(side channel) has been
brought back to them.

As part of their
involvement with the
project, the Ditidaht
hosted a channel-opening
ceremony, along with a
potluck for all the parties
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Technical Tips

Channel Rehabilitation: Constructing Debris
Groins as a Bank Stabilization Option

Debris groins, which can be used to
stabilize eroding streambanks and create
desirable fish habitat, were discussed as a
viable technique in the “Technical Tip”
section of a previous Streamline publication
(Vol. 4 No. 2). This additional information
on construction design steps is provided
to supplement the original Tech Tip.

Debris groins are currently being
considered for a reach of the Horsefly River
which lacks riparian vegetation as it flows
adjacent to an open field (Figure 1). The
heavy machinery required to construct the
groins will access the site from the open
field. Since the proposed groins can be
installed with the required machinery
operating adjacent to the river, it is
anticipated that construction activity
necessary for debris groins will not affect
the water quality in the mainstem during
construction.

 Rheal Finnegan

Figure 1.  A section of the Horsefly River where debris groins are a bank stabilization
option.
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Techniques and Approaches to Riparian
Restoration

Patricia Carlson, P.Eng.
Fisheries and Oceans Canada

1278 Dalhousie Dr., Kamloops, B.C. V2C 6G3
Tel: 250-851-4920 Fax: 250-851-4951

Email: carlsonp@pac.dfo-mpo.gc.ca

The simplest and most cost-effective approach to
watershed restoration is to protect the system before
any damage occurs, and to allow the system to remain
in as natural state as possible. Unfortunately, this has
not been the case, and many of our systems are already
degraded. As a result, it has been necessary to use
many approaches and techniques to restore these
degraded systems. These attempts have met with varying
degrees of success on various levels.

Although hard armouring of an eroded site has been a
favoured option, this unfortunately provides little
benefit to the stream itself. Fish usage of this type of
site is generally poor and it takes many years for
vegetation to regenerate. In addition, the transference,
rather than dissipation, of stream energy causes further
problems downstream. Rock groin structures have also
been used in many areas and are effective in redirecting
the watercourse away from a bank. Gradually, such
“hard” techniques have become softer in recent years:
for example, habitat structures have been incorporated,
and planting techniques developed to improve a rip-
rap project. Other techniques are now incorporating a
large vegetation component; however, they also
balance the use of geo-textiles, rock, and woody
materials, depending on the site. A factor that
contributes to the success of these projects is the
establishment of a well-vegetated riparian corridor
through fencing and planting programs.  Fencing the
riparian corridor is considered extremely important as
it reduces pressures on the area by restricting livestock
access and establishing a physical barrier for other
works.  The corridor aids in ensuring the long-term
stability of the stream while the vegetation recovers.
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Barriere River Off-Channel
Habitat Development

Bill Rublee, B.Sc., R.P.Bio.
ARC Environmental Consultants

1326 McGill Rd., Kamloops, B.C. V2C 6N6
Tel: 250-851-0023  Fax: 250-851-0074

Email: brublee@arc-env.com

Lars Uunila, M.Sc., G.I.T.
Summit Environmental

17A-100 Kalamalka Lake Rd., Vernon, B.C.  V1T 7M3
Tel: 250-545-3672  Fax: 250-545-3654

Email: lu-secl@junction.net

Habitat assessments conducted in the Barriere River
watershed have indicated that while some logging-
related impacts are present, they are relatively small
and dispersed, and in general do not provide sites for
cost-effective stream restoration. Therefore, ARC
Environmental Ltd., under contract to Tolko Industries
Ltd., Louis Creek Division, undertook a watershed-scale
survey to identify meaningful stream restoration options.
While not directly related to individual site impacts,

Getting On With Restoring
Riparian Stands

Vince Poulin, R.P.Bio.
V.A. Poulin & Associates

2153 West 46 Avenue, Vancouver, B.C. V6M 2L2
Tel: 604-263-0424 Fax: 604-263-5412

Email: vpoulin@istar.ca

Riparian stands are needing help, whether on the
Coast or in the Interior. When beginning the work of
restoring these stands, it is important to know what
can be done and what to look for. Only a few riparian
restoration projects have been initiated in the Interior,
but these all have a common problem – inadequate
conifer stocking. Some riparian restoration activities
that have been successfully used in coastal stands have
application in the Interior, and this presentation
reviews some such techniques being applied at several
interior sites. For example, we can reduce competition
through brushing and increase conifer stocking by
planting. In addition, where conifers are at extreme
risk to frost, insects and disease, we have tried
introducing cottonwood to help get conifer seedlings
off to a good start. This method appears to be an
excellent mid-term solution to inadequate conifer
stocking.
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 Fish Habitat Rehabilitation

Eventually, this vegetation will reinforce the stream
banks, provide shade for temperature attenuation, and
contribute to food and nutrient drop.

Off-channel habitat complexes are also important
components of watershed restoration. Productivity is
extremely high compared to the main stem. These
areas provide fish a refuge during extreme flow
conditions (both high and low) and also offer a stable
area for the fish while the main stem is recovering.

Roads and Riparian Restoration

Tony Edwards
National Riparian Roads Team

444 East Bonita Ave., San Diamos, CA 91773
Tel: 909-599-1267  Fax: 909-592-2309
E-mail: aedwards/wo_sdtdc@fs.fed.us

Historically, riparian environments have been used for
logging, mining access, grazing, or recreation. These
uses have entailed the construction of numerous roads
in, through, or near riparian areas, causing serious,
negative impacts on these environments. For example,

roads in the riparian environment may drain the water
table in a meadow, alter the natural vegetation, segment
wildlife, restrict floodplain access, channel stream
flows, and increase sedimentation loading.

The Forest Service has implemented new techniques
in an effort to make roads more “invisible” to the
riparian environment. Techniques range in cost from
multi-million dollar segmental bridges with minimal
abutments that allow the riparian ecosystem to function
naturally, including unrestricted floodplain use; to two
hundred dollar culvert elbows placed at the inlet of a
culvert that allow previously channeled water to
percolate into the ground. Other techniques include
permeable road fills that allow the water to maintain
more of its natural “sheet flow” characteristics;
“culvert arrays,” a series of culverts that mimic a more
natural flow; and culvert inlet check dams that keep
water in the meadow area longer.

An interdisciplinary, interagency team of professionals
has been assembled to take these past innovative
efforts and develop more new techniques. Our aim is
to advance our best management practices so as to
restore riparian environments as properly functioning
systems.



Interior Forest Site Rehabilitation Workshop

Channel Stabilization on Three
Interior Creeks

Alan Bates, P.Eng.
Silvatech Consultants Ltd.

P.O. Box 1030, Salmon Arm, B.C. V1E 4P2
Tel: 250-832-7360 Fax: 250-832-1939

Email: alanb@silvatech.bc.ca

Whether related to human activities, natural processes,
or both, destabilized stream channels represent an on-
going, long-term management problem in many areas
of British Columbia. Channel instability often leads to
property damage, degraded fish habitat, and impaired
water quality. Traditional “hard” engineering solutions
for streambank stabilization and channel control are

these would serve to provide increased fish habitat
capacity to mitigate cumulative resource-related impacts.

An aerial reconnaissance conducted in 1998 identified
several restoration opportunities, including a 550 m
long relic side-channel of the Barriere River, located
20 km east of Barriere, B.C.  Ground-truthing revealed
that the site has year-round flow, a suitable gradient,
and protection from flooding of the main river.
Utilization of the existing side-channel habitat by
several species of salmonids, including the North
Thompson coho, was limited by lack of access and
insufficient water depth.

In September 1999, Summit Environmental Consultants
Ltd. conducted a geomorphic and engineering
assessment of the project site. A total station survey
established benchmarks for future water level
measurements, construction, and surveys. Following
discussions with federal and provincial agency staff, a
construction plan was developed. Budget limitations
required a phased approach to channel construction,
with Phase 1 construction (the upper 250 m of the
channel) being completed during November and
December 1999 by local contractors and the North
Thompson Indian Band. A physical and biological
monitoring program was developed in conjunction
with the  band, which continued to monitor the site
through winter 1999/2000. Biological results to date
are encouraging, as coho juveniles have moved into
the newly excavated channel.

Development of the lower portion of the channel is
slated for 2000. When the project is complete, the
channel will include approximately 550 m of improved
habitat, including several deep over-wintering pools,
floating cover, large woody debris and level control
structures. A major design challenge in year 2000 will
be to establish and maintain a stable connection to the
Barriere River at the channel outlet.
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increasingly giving way to “softer” methods that
combine engineering approaches with considerations
for fish habitat as well as for aesthetics. In addition,
limited financial resources for stream restoration
projects require simple, cost-effective methods that
minimize capital investment, avoid rigorous design,
and provide stabilization to the maximum length of
channel for available budgets. Several case studies are
presented here with examples of channel stabilization
and streambank protection on relatively small streams
in the interior of B.C. The results of these case studies
should be considered preliminary, as the installations
have not been subjected to design flow conditions.
Only with time will we be able to assess the long-term
effectiveness of these structures and techniques.

Sinmax Creek is an S2 (5-20 m wide, fish bearing)
stream draining approximately 195 km2 of forested
and cultivated land into Skwaam Bay on Adams Lake
in the interior of B.C.  Anecdotal accounts and DFO
surveys indicate that anadromous fish numbers and
length of stream utilized by some fish species have
been in decline since the mid-1960s. In recent years,
extensive bank erosion, aggradation and channel
widening in the lower mainstem have led to property
losses and impaired fish habitat. Since 1998,
rehabilitation works have been undertaken at six work
sites, identified as critical, in the lower two kilometres
of the stream. Works to date have focused on bank
stabilization and sediment control, including the
installation of rock toe key revetments, bar stabilizers,
rock spurs, and a constructed riffle. At all six sites,
large woody debris and brush layering have been
incorporated into both instream structures and
reconstructed banks to encourage riparian vegetative
growth and provide instream roughness elements.
Future plans in the watershed include extensive riparian
planting adjacent to the mainstem and instream channel
complexing for improved fish habitat capacity.

In 1995, during the construction and servicing of a
subdivision on the south shore of Shuswap Lake near
Eagle Bay, a contractor undertook to “improve” natural
drainage in the vicinity of the development. He
constructed a network of drainage ditches to intercept
surface flows and transport them efficiently down to a
600 mm culvert crossing on Eagle Bay Road.  This
action also unintentionally diverted some near-surface
flows. Prior to these modifications to the site’s drainage,
flow through the culvert was rare and no natural
watercourse existed above or below the road. After
construction, considerable flows of water and sediment
occurred in both the collection ditches and the culvert,
especially following rainfall events. Sediment
accumulations up to 40 cm in depth appeared on
private land below the culvert. This killed trees, spread
onto an increasing area, and created a braided alluvial
fan.  In 1998, a small meandering channel was
machine-excavated over a distance of three hundred
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metres between the Eagle Bay Road culvert and
Shuswap Lake to assist in the establishment of a single
thread watercourse. Live bank protection (wattle
fences) and notched log weirs were incorporated into
the channel to assist with stabilization and revegetation
of the channel banks. A 1.5 m waterfall was constructed
near the lower end of the channel.

Gollen Creek is an S3 (1.5-5 m wide, fish bearing)
stream that drains mostly forested land into the upper
Adams River. The creek’s connection to Adams River
is via a network of wetlands which appears to limit use
of the creek to resident rainbow trout populations. In
the spring of 1999, high water and landslides in the
upper Gollen Creek watershed caused extensive
sediment deposition in the vicinity of the Adams Lake
F.S.R. crossing of Gollen Creek. This severely reduced
the capacity of a 1600 mm culvert, and completely
filled the downstream channel. Although road
deactivation works have been completed in the upper
watershed, sediment problems in the lower reaches are
likely to persist for several years. In order to at least
temporarily restore culvert function and prevent over-
topping and washing of the road and sub-grade, 200 m
of uniform grade channel was constructed downstream
of the F.S.R. crossing through the accumulated
sediments. The intent of the channel reconstruction
was to reduce local deposition by providing a stable
channel consistent with upstream and downstream
reach gradients. and to allow for continuous transport
of sediments. The channel was stepped with upstream
log “V” weirs to dissipate stream energy and reduce
scour through the remaining fluvial deposits. Live
bank protection and brush layering of banks along the
channel is planned for the spring of 2000.

Large Woody Debris Anchoring System
for Sites With Limited Access

Rick Rodman, P.Eng.
Klohn-Crippen Consultants Ltd.

505 Kootenay Street, Nelson, B.C. V1L 1K9
Tel: 250-828-1215 Fax: 250-828-1215

Email: klohnel@netidea.com

This presentation describes an anchoring system for
Large Woody Debris (LWD) used on the banks of the
Little Slocan River in the West Kootenays. Because of
the lack of site access for materials and equipment,
conventional LWD anchoring with boulders and cables
was not feasible here. Instead, we anchored the LWD
against flotation and horizontal sliding caused by
flowing river water, using MantaRay™ soil anchors,
usually used for retaining walls, powerline guy wires,
and marine anchorage.
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We carried out hydrological and hydraulic studies to
determine flows, water depths and water velocities to
be used for design of the anchoring system. For the
catchment area of the Little Slocan River at the site,
178 km2, the estimated instantaneous discharges were
160m 3/s, for an average annual flood, and 218m 3/s,
for a 10-year return period flood. Using river cross-
sections provided by MELP together with these design
floods, we estimated that the Little Slocan River water
levels would rise at least 1.5 to 2.5 m in the reach
where the site is located, fully submerging the LWD.
Due to the location of the LWD on the outside of a
bend, we estimated that corresponding water velocities
would be in the range of 2 to 3 m/s.

Using the Watershed Restoration Management Report
No. 8, “Large Woody Debris Fish Habitat Structure
Performance and Ballasting Requirements” (S.
D’Aoust and R. Millar), we determined that 6,000 to
11,000 kilograms of ballast was required to anchor
each piece of LWD (with rootwads attached). This
ballasting has traditionally been provided by the
cabling of boulders to the LWD. In this case, for each
piece of LWD, two to three boulders, each with a
diameter of 1.3 m, would have been required.  Due to
limited site access, it was not possible to import the
required boulders (approximately 100 boulders to
anchor thirty to forty pieces of LWD), and no boulders
were available at site.

The solution was to use MantaRay™ soil anchors and
cable to anchor the LWD. The anchors were driven
approximately 4 m into the ground using a portable,
hydraulic jack. The anchors were load-tested, then
cabled to the LWD. The supplier, Dywidag Systems,
provided an experienced technician to work with the
field crew throughout the installation process. The
thirty logs that were anchored remained in place through
the 1999 freshet. Because of the large snowpack, the
1999 freshet could have been an extreme event, but
due to a long, cool spring, the resulting peak flows
were late and in the order of 10-year return period
flows or less. The anchored LWD remained in place.
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A New Proactive Risk-based Procedure for
Managing Impacts from Forest Develop-

ment Related Landslides on Identified
Downstream Resources

Bill Grainger, P.Geo.
Grainger and Associates Consultants

P.O. Box 427, Salmon Arm, B.C. V1E 4A6
Tel:250-833-0901 Fax: 604-737-3913

Email: bgrainger@telus.net

J.T. (Jack) Dennett, P.Geo.
 Dennett Consulting

2277 Caledonia Avenue, North Vancouver, B.C. V7G 1T8
Tel: 604-929-0135  Fax: 604-684-6241

Email: dennett@eba.ca

This project developed and implemented an innovative,
risk-based procedure that is able to manage the potential
for landslides that may start from existing roads and
trails and descend to downslope streams and resources.
The procedure is based on the principle that it is many
times more cost-effective to achieve stable channels
and cleaner water through the prevention of  impacts
to streams than through post-landslide restoration efforts.

The study area encompassed approximately 250 km of
existing forest roads on the west side of the Hunters
Range above the lower Shuswap River and Mara
Lake. These were investigated to determine risk to
streams from potential road failure and road drainage
related landslides. An office review identified hazards
based on road configuration and proximity to Terrain
Stability Hazard Class IV and V terrain. Consequence
was defined from the potential impacts to domestic
water supply, fish habitat, life and private property,
utilities, and highways. This initial office exercise was
used to prioritize potential high-risk sites for detailed
field assessments that would refine hazard and
consequence ratings. This process resulted in the focus
of professional field assessments only at those sites
where there was a potential problem that could have
significant negative consequences. The field
assessments further prioritized and delineated hazard
and consequence to provide a qualitative risk rating,
and recommendations for hazard mitigation works.

The office review identified 218 sites as potentially
high or very high hazard. Further office assessment of
the downslope and downstream consequences
determined that 130 of these sites were potentially
high or very high risk, and thus a priority for professional
field assessment. Of these 130 sites, 30 were confirmed

after field assessment to be high risk, 20 moderate risk
and the rest low risk. The high-risk sites were further
stratified into high or very high short-term risk (13 and
6 sites respectively) and high or very high long-term
risk (9 and 2 sites respectively).

This stratification of risk allowed managers to make
proactive informed decisions as to the allocation of
limited financial resources for road maintenance,
upgrading or deactivation specifically targeted to
prevent downstream impacts. The methodology proved
to be very effective in the “flat-over-steep” terrain of
the Interior Plateau, in an area with terrain mapping as
the risk assessment starting point.

 Rehabilitation of Upslope
Disturbed Sites
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Lessons Learned in Steep Slope
Road Deactivation

Steve Henderson, R.P.F.
Integrated Woods Services

1425 Hugh Allen Drive, Kamloops, B.C. V1S 1J3
Tel: 250-828-7977  Fax: 250-828-2183

Email: steve.henderson@integratedwoods.com

In 1996, a site for road deactivation was identified as a
priority in an Integrated Watershed Restoration Plan
completed for the Barriere River Watershed. The
following year a road deactivation prescription was
prepared and implemented, and additional mitigative
activities were completed in 1999.

Difficulties encountered at the site were primarily
associated with Slide B. This slide was activated after
the initial road construction; it continued to transport
sediment, post-deactivation. The downstream resources
affected by the slide included an S2 (5.20 m wide,
fish-bearing) creek with a bull trout population. There
were difficulties with the re-established natural drainage
patterns and with maintaining access requirements; in
addition we had concerns with safety for the excavator
operator who reduced fillslope pullback. In hindsight,
we concluded that the prescription was correct, but
some minor adjustments could have been made during
implementation.

Slide B had some minor instability after the completion
of deactivation. The major problem, however, was
associated with the lack of vegetation, rill erosion and
the transport of sediment that continued to occur.

Additional efforts focused on how to reduce the risk to
downstream resources. We considered mitigation
options that included bio-engineering (bio-technical
remediation), dry blasting, further pullback at the source
of sediment, and constructing sediment retention
structures (dams).

The best opportunity for success was determined to be
the construction of sediment retention structures. As
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The Willis Creek Project: Connecting
Restoration Works from Upslope

to Stream

Peter McDonald
Weyerhaeuser Canada

P.O. Box 550, Princeton, B.C.  V0X 1W0
Tel: 250-295-3287  Fax: 250-295-3287

Email: peter.mcdonald@ weyerhaeuser.com

With funding from Forest Renewal BC, Weyerhaeuser
Canada Ltd. has coordinated a multi-year restorative
effort  in a portion of the Willis Creek basin, south of
Princeton, B.C. Work has been carried out to rehabilitate
eight landslides and six sediment sources, all of which
formerly had a direct impact on Willis Creek.

The Willis Creek project is a good example of the
connection of restoration objectives from upslope areas
to streams. At the initial stage of the project, an overview
assessment was carried out. This  characterized the
site, set goals and priorities, and established the
framework for the detailed prescriptions and restorative
works to follow.  In this case, work commenced in the
upland plateau and upper hillslope areas. The aim was
to improve surface water management in areas
associated with relatively large openings resulting
from pest-control-directed harvesting. In subsequent
stages, improvements were made to the existing
mainline road. In addition, a segment of an old “valley
bottom” road on which the most persistent landslides

The Berry Messiter FSR: A Challenging
Upgrade To A Piece of Our Past

Greg Reid, P.Eng.
Golder Associates

100 – 388 First Avenue, Kamloops, B.C. V2C 6W3
Tel: 250-828-6116  Fax: 250-828-1215

Email: greid@golder.com

The Berry Messiter Forest Service Road is just one of
many “back-country” roads in routine use across the
province.  Unlike many, though, the Berry Messiter
has a past that can sometimes come forward to haunt
the present.  In this case, parts of the roadway contained
significant fills supported by old timber cribs, some of
which may have been installed when this road was
part of the “original” route of the North Thompson
(Yellowhead) Highway.  The main concern was that
the crib walls were at the end of their service life, and
had to be replaced in some manner.  In this part of the
North Thompson valley, the CN Rail mainline is
located just a short distance downslope from the road.
To further complicate matters at the site, the existing
road corridor is located on a steep, bedrock-controlled
hillside.

The location of the site imposed several challenging
constraints on formation of an appropriate work plan

they were built on the alluvial fan upstream of the key
resource to be protected (bull trout), they are easily
accessible for maintenance. The ultimate cost of
designing and constructing the structures was $34,000.

Lessons Learned

1. Evaluate where the values are: if correcting at
problem a source is not feasible, focus on mitigation
activities where the values can still be protected.

2. Ensure that the operator only hears one voice
during a project.

3. Spreading seed manually rather than by helicopter
would not have been dependent on weather, and
costs would have been reduced.

4. Where surface erosion could be a problem, remove
as much loose material as safety permits.

5. Be careful when re-establishing natural drainage
patterns and be sure to remove any loose fill
materials where the water is going to run.

6. Don’t set unrealistic goals for post-deactivation
access.

7. Continue with a re-vegetation program. In difficult
areas, implement an annual program with small test
sites to see what works.

for road upgrading.  Firstly, as the existing cut slopes
were already fairly high at parts of the site, one of the
requirements was that the conceptual design should
minimize excavation volumes.  A second consideration
was to minimize the height and extent of any
replacement retaining wall structures needed to support
the roadway.  A third and key requirement was to
determine whether any alternatives to blasting were
feasible, as any blasting activity next to a rail corridor
must be conducted in short/infrequent “work windows”
between trains.

To overcome these constraints, a work plan and
prescriptions were developed which relied on mechanical
breakage of the rock with a large hydraulic hammer,
and lowering of the road grade rather than movement
of the road alignment into the slope.  This methodology
had the effect of providing added width for the road
and ditchline, with only a few short sections of low
lock-block walls required.  In summary, the development
of an upgrading strategy that included selection of the
appropriate methods and equipment, contractor and
operators, played a very large part in the successful
completion of this challenging project.
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Seller Creek Sedimentation Study

Timothy Smith, P.Geo.
Westrek Geotechnical Services

15839 Cliff Avenue, White Rock, B.C. V4B 1W7
Tel: 604-535-7699  Fax: 604-535-7699

Email: tsmith.westrek@home.com

A detailed study of the sediment delivery potential, with
respect to soil erosion and potential mass wasting, was
completed in the lower reaches of Seller Creek in the
Cariboo Forest Region. Seller Creek is a tributary to
the Cariboo River, with the confluence located
approximately 6 km downstream from Cariboo Lake.

The lower Seller Creek drainage is a geomorphically
active area with respect to landslide activity. Large-
scale debris slumps and debris slides are thought to
have occurred since the last period of glaciation. The
air photo history for this area shows evidence of these
debris slumps before any logging development in
the area.

A total of nineteen landslides were identified in the
field during this study. Eight of these landslides are
considered naturally occurring, while the remaining
eleven are thought to have been influenced by the
logging activities in the area. Historically, the natural
landslides have been occurring in the lower reaches of
Seller Creek. These landslides have varying levels of
stability and revegetation. An estimated 99% of the
total volume of sediment delivered by these landslides
was derived from the naturally occurring events.

The sediment delivery potential with respect to surface
erosion was assessed on these landslides and four had
a high potential, one had a moderate potential, and the
remaining six had a low potential. The sediment
delivery potential, with respect to future mass wasting,
was assessed: six had a high potential, two had a
moderate potential and the remaining three had a low
potential. Assumptions on the downstream consequence
to the fishery resource were made, due to concerns
with “actual” impacts to this resource and the history
of large scale, natural instabilities in this area. From
this it was determined that seven events had a moderate
to very high risk with respect to the downstream
fishery values and these hazards.

The McKinley Creek Slide:
A Phased Stabilization

Rob Wilson, P.Eng., P.Geo.
Weldwood of Canada

P.O. Box 4509, Williams Lake, B.C. V2G 2V5
Tel: 250-392-1337  Fax: 250-398-6535

Email: rob_wilson@weldwood.com

The McKinley Creek WRP slide stabilization project
had several key components that led to the success of
the stabilization works. Close monitoring was done to
help understand the physical constraints of the slide,
and to evaluate and/or modify the remedial works.
Proactive discussions with various referral agencies
allowed suitable strategies to be developed and
evaluated. Access to information and on-the-job
training gave excellent completion results for the
stabilization works.

The site is located approximately 40 km east of the
community of Horsefly, in the Horsefly Forest District,
Cariboo Forest Region. The slide is just outside the
edge of a cut block boundary, defining a break in slope
between moderate in-block terrain and steeper slopes
leading down to the riparian zone of a high value fish
stream. A combined 1000 m3 of debris had accumulated
in the gentle slopes of the riparian area over the past
four or five years. The slide debris was estimated to
accumulate annually at a rate of about 10 to 25% of
the combined total volume. The slide was brought to
the attention of the Weldwood of Canada Forest
Renewal BC WRP program in fall of 1997.

During the next year (1998), Weldwood and consultants
discussed several options to stabilize the slide site with
input from various referral agencies including Forest
Renewal BC, MoF, DFO, and MELP. Phase I
stabilization works were done in the fall of 1998 and
consisted of subsurface flow control above the head-
scarp and transport zone stabilization. Phase I works
cost $33,277. The results of these works were
monitored by Weldwood during the winter/spring of
1999.

Phase II objectives for further reducing potential
sediment delivery to McKinley Creek were defined in
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were occurring, was permanently deactivated. Most
recently, site restoration has focused on stream habitat
enhancement and stabilization of the channel banks in
the areas of greatest disturbance.

This overview of the project describes the results we
achieved, highlights the range of methods and techniques
we used, and offers some insight into the practical
aspects of site restoration work that we learned along
the way.

May of 1999. Blasting was done to remove and terrace
overhanging steep portions of the head wall. Bio-
technical slope stabilization was done using willow
collected and stored the previous winter. A team of
local workers were trained on the job. Over the first
growing season the willow had good growth and low
mortality. Phase II works cost $16,923. The total cost
to date for stabilization measures has been $50,200.
Monitoring and maintenance is continuing at this site.
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Willow Watershed Effectiveness
Monitoring: Did it Work?

Shannon Sterling
Northwest Hydraulic Consultants

2 – 40 Gostick Place, North Vancouver, B.C. V7M 3G2
Tel: 604-980-6011  Fax: 604-980-9264

Email: ssterling@nhc-van.com

The Willow Watershed WRP Effectiveness Evaluation
is completing its third  year.

The goals of the Willow Effectiveness Monitoring
Strategy (EMS) are:
• To optimize WRP work in its enhancement of

environmental values and cost efficiency,
• To alert managers to sites where work has failed

and needs repair,
• To identify the success of treatments in addressing

watershed level objectives.

Routine evaluation has provided initial results on the
success of instream and hillslope works. Results are
initial because most sites have not been through a
post-work snowmelt freshet. Work done in the Willow
Watershed in 1998-99 includes installation of cross-
ditches to reduce surface erosion and to address peak
flow, installation of log spur and riffle structures to
increase pool frequency and depth in streams, and soil
bioengineering and pullback to reduce slope instability.
Most of these treatments had initial success, with some
exceptions. For example, some cross-ditches installed
in fine materials during wet conditions required repair.
In addition, some cross-ditches were installed too far
apart to return water intercepted by road cutslopes
back into groundwater.

Success of WRP activities was evaluated at each site
through 1) the identification of the site-objective,
2) the selection of monitoring variables that directly
measure the impact of the treatment on the site-objective,
3) the measurement of monitoring variables before and
after work, and 4) the evaluation of success through
comparison of pre- and post-work monitoring, and
through comparison with any available bio-indicators.

Success at the site scale was related to the watershed
scale through hierarchies of objectives that connect the
site-level objectives to the watershed-level objective,
and also by placing the evaluated sites into context
with those treated but not evaluated, and with those
not yet treated.

Outputs for adaptive management have been provided.
These include a list of areas where things could have
been done better, with recommendations for improvement.

 Planning and Monitoring

Protection vs. Restoration: Copying Na-
ture and Correct Techniques

Allen Isaacson
Spokane Community College

C/o 3023 Westwood Court, Couer d’Alene, ID 83814
Tel: 208-765-2417 Fax: 208-765-2417

Email: isaac@iea.com

The following notes from this presentation of Mr.
Isaacson’s perspective on protection vs. restoration
were transcribed by Donna Underhill.

In Idaho, restoration work began in the late 1960’s, as
did monitoring of sediment and flow. The restoration
work began, in part, as a response to two 1-in-200 year
flood events that occurred in 1964 and 1965. At this
time the restoration involved cleaning up the area,
removing all the wood, and trying to put the stream
back where it belonged. These restoration projects were
large and engineered. In 1974 there was a large rain-
on-snow event that resulted in $22 million of
restoration. It was a turning point in restoration planning.
People began to realize that, prior to restoration, the
stream hydraulics should be studied and the system
treated as a whole, including the forests and roads
within the watershed. The Clean Water Act was passed,
and at this time protection became a key part of
planning in development projects. Restoration work
began to put wood and boulders back into streams. Then
in the 1980’s forestry harvesting was accelerated, and
restoration work declined. 1990’s brought a halting of new
road construction, the Endangered Species Act now
protects species such as bull trout, trees are salvaged,
etc. Looking back after many hundreds and thousands
of dollars have been spent on restoration, are we any
further ahead? Often, those sites that were not restored
are better off than those that were restored. A graduate
student can still receive a PhD in fisheries without a
course in fluvial processes. We should be paying
attention in our design to the stream width and
gradient; we need to design according to meander
pattern and width/depth ratio. We tend to overbuild,
which encourages deposition. We need to remember
that restoration is more an art than a science. Mr.
Isaacson advised using stream typing (Rosgen) and
identifying the proper type of restoration for each
reach type.

Priorities for additional work to be completed and
rehabilitation strategies were developed: these were
based on the reduction in risk and the cost-effectiveness.
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Streamline 7

Figure 2.  Steps 1 through 8 of the construction of a multiple-log debris catcher.

D
ire

ct
io

n

of
 F

lo
w

Base
Log

To
p 

of
 B

an
k

STEP 1

Place base log
adjacent to edge
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Bank Anchor Log

STEP 2

Place bank anchor log
on top of base log.

Third
Log

1/2” SS
Wire Rope

STEP 3

Place third log on
top. Tie using 1/2”
SS wire rope.

Narrow Trench

STEP 4

Excavate narrow
trench and place
three log structure.

Fourth Log

STEP 5

Fill trench and place
fourth log on top.

STEP 6

Place top ramp logs
as shown.

Top ramp logs

Boulder
Ballast

STEP 7

Add boulder ballast to
structure.

STEP 8

Preload log structure with
locally available wood debris.
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Mineral Tenures and Road Deactivation

This article outlines two key aspects of mineral
tenures and road deactivations: mineral exploration
impacts in coastal watersheds, and identifying active
mineral tenures in a specific watershed.

Mineral exploration impacts in coastal watersheds
The Mineral Tenure Act and Regulations govern
mineral exploration and the Mineral Exploration Code
sets the guidelines for acceptable practices in British
Columbia. Mineral exploration is a success-contingent,
progressive business. The first task is to locate and
acquire a property of merit, which may be either a
previously known occurrence, or a new occurrence.
The latter is located by grassroots exploration of areas
of known exploration potential, government surveys
(e.g. for regional geochemistry programs and regional
mapping programs) or prospecting of new road
construction, primarily by forest industry.

Mineral exploration usually takes place in stages;
positive results in each phase of exploration are required
to initiate the next phase. Four-by-four road access is
required at all stages. Stage I (Preliminary) involves
prospecting, geological mapping photographs, and
sampling rocks, silts and soils for analysis, as well as
preliminary ground geophysical surveys, including
VLF-EM and magnometer. Ground disturbance is
minimal, and the only direct impact on the watershed
is the establishment of cut grids.

Stage II (Initial Advance Exploration) involves
detailed sampling of occurrence at regular intervals,
and possible use of plugger and explosives to loosen
surface materials. Ground disturbance remains
minimal in stage II. The area disturbed by blasting
would be less than 10 m2 and only 10 to 20 cm deep.

Stage III (Trenching) involves excavator or backhoe

R.Tim Henneberry

The proposed conceptual design and sequence of
construction for the Horsefly debris groins are shown
in Figure 2. Several debris groins will be spaced
evenly along the actively eroding outside bank of the
river. The groins will be spaced at intervals of
approximately four times the distance that the
individual structures extend out into the river.

Noteworthy items and features regarding debris groins
are:
• Individual structural members (logs) of debris

groins and necessary ballast can be easily
maneuvered into place using readily available
machinery.

• The top logs are positioned so as to capture
submerged and floating debris carried by the stream
during storm events.

• Properly constructed debris groins will eventually
capture sufficient floating debris to function
similarly to natural large wood debris structures.

• In time, smaller wood debris captured in debris
groins will decay and become ineffective, but
subsequent floods will deliver a new supply of
wood debris to the debris groins.

• Smaller wood debris captured by the structural
members provides a significant degree of
protection to the structural members themselves.

• The top logs are arrange in such a manner as to
redirect the horizontal forces (created by the water
pressure) downwards, thereby significantly
reducing the amount of ballasting required to
stabilize the structures. This principle is similar to
that employed when constructing typical “A-
frames” which are frequently used to support fish
fences.

• Appropriately located and spaced, debris groins in
series can be used to provide bank protection
where desirable and are a more “fish-friendly”
alternative to conventional shot-rock.

• Debris groins should be constructed so as not to
be overtopped during extreme flood events.
Otherwise, smaller debris accumulated at lower
discharges may be washed downstream during
extreme floods and groins may not function as
well as intended.

For more information, contact:
Rheal Finnigan

1056 Quadling Ave., Coquitlam, B.C. V3K 2B2
Tel: 604-939-0854 Fax: 604-939-0854
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trenching to test zone of mineralization along strike.
These trenches are dug to bedrock, mapped, sampled,
photographed, refilled, and reseeded. Ground
disturbance ranges from minimal to moderate. An
access trail may be required that could require the
cutting of some mature timber.

Stage IV (Drilling) involves percussion, churn, or
diamond drilling depending on exploration target.
Ground disturbance is moderate, and includes
construction of cat trails to move drill into site and
between sites, clearing of an area of up to 15 m by 15 m
for drill and support equipment. This can require
timber to be cut; in addition, a sump must be
established for wastewater. Upon completion of
drilling program all sites must be leveled, contoured as
necessary, and reseeded. Access trails must also be
reseeded. Negative exploration results from this phase
do not necessarily result in abandonment of tenures.

Stage V (Bulk testing) will involve underground
development through adits or shafts, and surface
development through open cuts. Up to 10,000 tonnes
may be taken in a bulk sample. A performance bond
will be required before work can commence. Ground
disturbance is moderate to significant, and includes the
establishment of access roads for equipment and
materials and clearing of the site for equipment,
supplies, and stockpiles of materials. Upon completion
of bulk sampling program the site is leveled, contoured
if required, reseeded and replanted. Equipment,
supplies, and materials are removed. Negative
exploration results from this phase do not necessarily
result in abandonment of tenures. Positive results will
lead to feasibility study and possibly production.

Production is the final stage; however, it is beyond the
scope of this report to outline the requirements for a
fully producing mine. The preceding discussion clearly
shows the need for road access to move in personnel,
equipment, and supplies, and to move out supplies and
materials. Access is a key requirement for initiating
and undertaking exploration programs. Without roads,
costs for access alone can increase to a point at which
exploration is no longer feasible. However, it is
possible for cost-effective exploration to proceed
when roads established by the forest community can
be maintained in a semi-serviceable state, i.e., to allow
four-by-four access.

Identifying active mineral tenures in a specific
watershed
All watershed deactivation proposals must include
information on active mineral tenures in the watershed.
Most of this information can be readily obtained from

the Ministry of Energy and Mines web site, by following
these steps:

Step 1 - Identify the map sheets hosting the watershed.
At present the Mineral Tenure Branch of Energy and
Mines uses the 1:50,000 NTS maps, although some
areas use the 1:20,000 TRIM maps. A copy of the map
showing the province divided into 1:50,000 or 1:20,000
sheets is available from the Gold Commissioner in
Victoria, Vancouver, or Kamloops. This map is not yet
on the ministry web site.

Step 2 - Enter the Mineral Tenure Branch web site at
www.em.gov.bc.ca/MiDA/mguide1.htm. Search the
database for active tenures in the watershed. All
1:50,000 sheets are divided into an east and west
section. You then enter the full sheet information in
the sheet to search box (092L08W). You click the
active tenures only box and click the all tenures box as
you are looking for all tenures: placer, mineral, and coal.

Step 3 - The database lists a table of all active tenures
on map sheet 092L08W.  The tenures are listed
numerically by record number. The table can be
downloaded as a comma delimited file for any popular
spreadsheet. The table lists: record number, claim
name, client number, percentage owned, claim sheet,
good to date, status, mining division number, mining
division name, number of units, and tag number.

Step 4 - Identify the tenure holders of individual
tenures. The client number column lists the
identification number of each tenure holder of each
active tenure on the map sheet. Double click on the
number to bring up the current contact information for
the tenure holder. Regulations prohibit the downloading
of a complete table, so each tenure holder must be
downloaded as a separate text file.

Step 5 - Eliminate all tenures outside the watershed by
consulting the placer, mineral, and coal tenure maps.
This can be done at another location in the Mineral
Tenure Branch web site (the Map Place). Crown
granted mineral claims are not listed with mineral
tenures and are not shown on the Map Place maps.
The only way to check for crown grants is to examine
printed copies of the maps. The Mineral Titles Branch
is gradually adding maps to its web site, a process that
may take several years to complete.

Step 6 - Create a sublist that shows only the active
tenures in the watershed. Contact information for
crown grants must be obtained from the Resource
Revenue Branch of the Ministry of Energy and Mines
in Victoria. At present, active tenures and crown grants
have to be manually plotted onto the watershed
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deactivation proposal maps. When checking mineral
tenure maps on the Map Place, note that the maps can
be up to 30 days out of date and do not yet show
crown granted mineral claims. These cannot yet be
printed off as full copies; rather, it is possible to print
only the information in the window.

Provincial Contacts:
Mineral Tenure: Gold Commissioners
Vancouver Island
3rd Floor - 1810 Blanshard Street
Victoria, B.C.  V8V 1X4
Kim Stone - 250 952 0542
Coast / Liard
300 - 865 Hornby Street, Vancouver, B.C.  V6C 2Z5
Byron Hosking - 604 660-2672

Kamloops / Okanagan
250 - 455 Columbia Street, Kamloops, B.C.  V2C 6K4
Walter Poohachoff - 250 828-4540

Crown grants: For ownership
Resource Revue Branch
7th Floor - 1810 Blanshard Street
Victoria, B.C.  V8V 1X4
Cindy Head - 250 952-0192

Restoration vs. Rehabilitation
I must first admit to being a recent migrant back here
to Lotus-land from Ontario, returning to my roots
where I went to grade school in North Vancouver.  My
22+-year career as a biologist in Ontario includes over
14 years in the public sector and another 8 in the private
sector.  More recently I have become an R.P.Bio. in
B.C. and have spent the last two years here, undertaking
several stream enhancement projects on the north shore.

My perspective involves my personal semantic issue
with the term watershed restoration.  I am quite familiar
with opportunities that are possible with stream
enhancement and rehabilitation but remain perplexed
on restoration. Can someone provide me with a rationale
for the use of this term?

I can understand that one can restore things that have
aged such as antiques or old cars, but how is this possible
in the watershed context?  Streams are dynamic
geomorphologic features that are under a continual
state of change. Riparian habitat is always under a
state of growth and bed loads continue to move in a
downstream fashion so how is it possible to restore
this?

I would suggest that we become more accountable in
our description of stream enhancement and
rehabilitation and avoid the use of the term restoration.
The public may be more on side with the understanding
that watersheds cannot be restored since they are
continually under a state of change. We must ensure
the public have the understanding that the best we can

Perspectives

Wanted: your perspective on various controversies in
the field of “watershed restoration.”  This is a new
column in Streamline, suggested by our readers, and we
encourage you to submit your ideas. Your perspective
should be a short dialogue of approximately 500 words.
Send it to Donna Underhill at dbuirinc@ axion.net, or
fax to 604-224-6880.  Thanks to Gerry Leering for
sending in the first perspective.  We include a response
by Pat Slaney of the Watershed Restoration Program.

Mineral Exploration Code: District Engineers
Vancouver Island
2080B Labieux Road, Nanaimo, B.C.  V9T 6J9
Greg Carriere, P.Eng.  250 751-7372
Coast
2080B Labieux Road, Nanaimo, B.C.  V9T 6J9
Vacant 250 751-7377
Kamloops / Okanagan
200 - 2895 Airport Drive, Kamloops, B.C.  V2B 7W8
Al Ludwig, P.Eng. 250-751-7377

Publications:
Mineral Exploration Code
Mineral Title Staking Guide
Index to Mineral Title Reference Map at 1:2,000,000

For further information, contact:
R.Tim Henneberry, P.Geo.
Mammoth Geological Ltd.

604 Noowick Road, R.R.#1, Mill Bay, B.C.  V0R 2P0
Tel/Fax: 250 743-8228 Cell: 250 715-5329
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rather than depending only on site engineering
solutions. For example we can use large wood for bar
or bank stabilization of channels widened by
degradation of the riparian zone. We recognize the
semantic problem you describe, and we have opted for
the use of the term “fish habitat rehabilitation” instead
of “fish habitat restoration” in Technical Circular No.
9. Rehabilitation also facilitates use of alternative
approaches and materials. For example, throughout the
Chilliwack River system, we have attempted habitat
rehabilitation by extensive off-channel habitat work as
a cost-effective way to off-set fish habitat degradation
caused by past channel instability. This would be a
good example of engaging in rehabilitation while
facilitating longer term recovery by restoration of
natural drainages and woody debris recruitment from
riparian areas.

Pat Slaney

Perspectives
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International Conference on
Restoring Nutrients to Salmonid
Ecosystems.  April 24-26, 2001,
Eugene, Oregon, USA. Around the
North Pacific Rim, the ocean is
productive yet rivers tend to be
naturally oligotrophic. Salmon are a
unique vector by which marine
nutrients and carbon are captured and
carried against the force of gravity far
into freshwater ecosystems.  Although
this “anadromous nutrient pump” has
been recognized for decades, its
importance – not just to fish
production, but to the entire ecology
of the Northwest — is just coming into
focus with the application of new
research questions and techniques.

If the inland spread of nutrients by
salmon is imagined as a shadow over
the landscape, that shadow has been

severely truncated and faded by
anthropogenic impacts such as dams,
roads, resource extraction, and
overfishing.  Can managers restore this
landscape and its functions without
somehow compensating for diminished
nutrient inputs?  When and where is it
appropriate to add nutrients?  What
techniques are best for restoring natural
nutrient regimes in aquatic ecosystems,
now and into the future? Can we
eventually rebuild the “anadromous
nutrient pump”?  This conference will
provide insight and answers to these
questions.

The International Conference on
Restoring Nutrients to Salmonid
Ecosystems is hosted by the Oregon
Chapter of the American Fisheries
Society and sponsored by other
regional AFS chapters and agencies.  Its
purpose is to capture and showcase the
latest information on one of the most
pressing issues affecting the recovery
of Pacific salmon and their ecosystems.

Proposals for contributed papers (oral
presentations) and posters must be
received by December 1, 2000.

Proposals should be prepared in 10-pt
Times New Roman font, left-justified,
without special formatting, and
submitted as a digital file (MS Word
or “RTF”) on a 3.5-inch disk or via
email (if email, attach the file and also
embed the text within the email
message).

You must include:
• a brief, descriptive title
• a list of all authors, their

addresses, telephone and
fax numbers, and

• email addresses (clearly identify
the presenter with an “*”)

• an abstract, including brief
methods and results, not
exceeding 300 words

• indication of preference for oral
or poster presentation

• type of projection equipment
needed (slide, overhead, or
computer [bring your own])

Proposers will be notified by January
15, 2001, as to the disposition of their
proposal.  Accepted abstracts will be
compiled in a booklet for conference
registrants.  Please note that authors of

do is to try and mitigate our intrusive impacts and our
best efforts can only attempt to enhance or rehabilitate
degraded watersheds.

Our track record for ensuring no net loss of fisheries
habitat has been poor with numerous documented
publications detailing our failures.  I believe that more
public support to protect our sensitive riparian habitats
may be attainable if we avoid the use of the term
restoration and inform the public of our enhancement
and rehabilitation efforts are not guaranteed but are
our best efforts to mimic the stream dynamics in a
natural channel design manner.

Gerry Leering, R.P.Bio.

Another Perspective
“Watershed Restoration” is the ideal, and although
rarely attainable, the term at least sets us in the desired
direction of thinking of the whole watershed. It
ensures that we strive for natural-process solutions

Update

International Conference on Wood
inWorld Rivers. October 23 -27,
2000. Corvallis, Oregon. For further
information, tel: 541-737-1091

Conferences
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Streamline’s goals are to communicate
information on practical approaches to
watershed restoration including the
rehabilitation of stream channels,
riparian zones and hillslopes, and to act
as a link between geographically
separated WRP proponents and their
contractors by facilitating the sharing of
information and ideas between the
regions of B.C.  We rely on our readers’
participation.  Please send articles and
project descriptions (with relevant
photos and drawings), as well as
information for our “Update” section.
We reserve the right to edit submissions
for appropriate content, style, and
relevance to the Technical Bulletin.

Funding provided by
Forest Renewal BC

Published and Produced by:
Watershed Restoration Program

B.C. Ministry of Environment,
2204 Main Mall, Vancouver, B.C.
V6T 1Z4         Fax: 604-660-1849

Editor: Donna Underhill
Fax: 604-224-6880
E-mail: dbuirinc@axion.net

Streamline

WRP Publications, Technical Circulars
and Videos may be ordered from:
Queens Printer
PO Box 9452 Stn Prov Govt
Victoria B.C. V8W 9V7
Tel: 1-800-663-6105; or 250-387-6409
Fax: 250-387-0388

Websites:
WRP/FRMB: www.elp.gov.bc.ca/frco/

frphome.html
MOF: www.for.gov.bc.ca/
MELP: www.env.gov.bc.ca
FRBC: www.forestrenewal.bc.ca

Update
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Websites

Workshops

For courses and workshops, bookmark
the Forestry Continuing Studies
Network at: fcsn.bc.ca

The web address for the DFO / Min.
of Fisheries Fisheries Project Registry
website is: http://www.canbcfpr.
pac.dfo-mpo.gc.ca/fpr. A good starting
point is to set the query with Forest
Renewal BC as the organization, and
select all the restoration activity types.
This should return approx. 613 projects
and 3258 activities. You can refine
your search as required, but this is the
closest match to the MS Access db. (It
is not an exact one to one match as this
query will also pick up non-WRP
restoration activities to which FRBC
is linked, such as Urban Salmon
Habitat etc.) http://www.fs.fed.us/fs/
directories

Forest Renewal Management Branch
(the headquarters office in Victoria)
has changed their web site address
from: http://www.env.gov.bc.ca/frco to
http://www.elp.gov.bc.ca/frco . This is
the site where people can download
WRP publications, find out about WRP
with links to Queen’s Printer. Both of
the above addresses work, but the
bottom one is most current.

The Water Environment Federation’s
Website is: http://www.wef.org

2000 Coastal Forest Site
Rehabilitation Workshop will be held
Dec. 6 – 8 in Nanaimo at the Port
Theatre. Registration information can
be found on the fcsn.bc.ca website.

Courses

contributed papers or posters are
required to register for the conference.

Presentations must be no longer than
25 minutes to allow for audience
questions.  Graphics must be crisp and
clear, so they can be read at a distance
of 50 ft when projected on an 8-ft
screen.  Posters must be no larger than
4 ft square, and be able to tack onto
vertical plywood boards.

Registration is $195 US ($75 US for
students and retirees), with a $25 US
late fee added after March 1, 2001.
Registration forms will be available in
October 2000.  Conference lodging, at
special rates, can be arranged at the
Eugene Hilton, 800-937-6660. Submit
all proposals to: Richard Grost, PO
Box 128, Idleyld Park, OR 97447 or
rgrost@compuserve.com. For more
information, call Richard Grost at 541-
496-4580,541-496-4580 or contact
him at the above address.

Midwest Fish and Wildlife
Conference. The 62nd Midwest Fish
and Wildlife Conference will be held
3-6 December 2000 in merry old
Minneapolis on the mighty
Mississippi. The first plenary session
is on Monday from 8-9 a.m., featuring
Bonnie McCay (Rutger’s University).
Come for the knowledge and stay for
the Holidazzle. Mingle with colleagues
and enjoy the festive atmosphere of
Nicollet Mall decked out for the
Holiday season.

The Forestry Continuing Studies
Network offers: WRP  Forest Worker
Training.  Nanaimo - Sept. 18-22, 2000.

Kamloops -  Sept. 25-29, 2000. Cost
$675.00 plus gst.  Instructors: Lloyd
Burroughs and Dick Yates for both
sessions.Visit their website for details,
f c s n . b c . c a / c a t a l o g u e / w o r k e r
training.htm

WRP Fish Habitat Rehabilitation:
In-Stream Structures - Large Woody
Debris and Boulders. October 25-27
at Big White Ski Resort, Kelowna.
Cost $350.00 plus gst. Visit their
website for details, fcsn.bc.ca/
catalogue/instream.htm

WRP Off-channel Habitat. Dates to
be set sometime this fall in Chilliwack.


