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Riparian Rehabilitation

Techniques and Approachesto Riparian
Restor ation

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 isto 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 aresult, 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 provideslittle
benefit to the stream itself. Fish usage of this type of
siteis 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 aso
been used in many areas and are effectivein 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 arip-
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 projectsisthe
establishment of awell-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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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 arefuge during extreme flow
conditions (both high and low) and also offer a stable
areafor the fish while the main stem is recovering. A

Getting On With Restoring
Riparian Stands

Vince Poulin, RP.Bio.

V.A. Poulin & Associates

2153 West 46 Avenue, Vancouver, B.C. V6M 2L.2
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 afew 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 agood start. This method appears to be an
excellent mid-term solution to inadequate conifer
stocking. A

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
tablein ameadow, 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
abutmentsthat 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 amore
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 asto
restore riparian environments as properly functioning
systems. A

Fish Habitat Rehabilitation

Barriere River Off-Channdl
Habitat Development

Bill Rublee, B.&c., 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.&c., 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 sitesfor
cost-effective stream restoration. Therefore, ARC
Environmental Ltd., under contract to Tolko Industries
Ltd., Louis Creek Division, undertook awatershed-scale
survey to identify meaningful stream restoration options.
While not directly related to individual site impacts,




these would serve to provide increased fish habitat
capacity to mitigate cumulative resource-rel ated 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 provincia agency staff, a
construction plan was devel oped. 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. A

Channel Stabilization on Three
Interior Creeks

Alan Bates, P.Eng.

Slvatech 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

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. Severa 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 km? of forested
and cultivated land into Skwaam Bay on Adams Lake
in theinterior 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 plansin 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 L ake 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 modificationsto the sit€'sdrainage,
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. Thiskilled 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 L ake to assist in the establishment of asingle
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 isan 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 viaanetwork of wetlands which appearsto 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 severa 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. A

L arge Woody DebrisAnchoring System
for SitesWith 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.

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 km?, the estimated i nstantaneous discharges were
160m ¥/s, for an average annual flood, and 218m /s,
for a 10-year return period flood. Using river cross-
sections provided by MEL P together with these design
floods, we estimated that the Little Slocan River water
levelswould 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 bein therange 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 bouldersto 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. Dueto
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
dueto along, 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. A




Rehabilitation of Upslope

Disturbed Sites

A New Proactive Risk-based Procedure for
M anaging I mpacts from Forest Develop-
ment Related L andslides on | dentified
Downstream Resour ces

Bill Grainger, P.Geo.
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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 devel oped and implemented an innovetive,
risk-based procedure that is able to manage the potential
for landslides that may start from existing roads and
trails and descend to downs ope 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 apriority for professional
field assessment. Of these 130 sites, 30 were confirmed

after field assessment to be high risk, 20 moderate risk
and therest 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. A

Lessons L earned in Stegp Slope
Road Deactivation

Steve Henderson, R.P.F.

Integrated Wbods Services

1425 Hugh Allen Drive, Kamloops, B.C. V1S1J3
Tel: 250-828-7977 Fax: 250-828-2183

Email: steve.hender son@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
theinitial 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 abull 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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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 asourceis 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 materia 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 are-vegetation program. In difficult
areas, implement an annual program with small test
sites to see what works. A

TheBerry 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. Inthiscase, 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 mainlineis
located just a short distance downslope from the road.
To further complicate matters at the site, the existing
road corridor islocated on a steep, bedrock-controlled
hillside.

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

for road upgrading. Firstly, as the existing cut slopes
were aready 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 arail corridor
must be conducted in short/infrequent “work windows”
between trains.

To overcome these constraints, awork plan and
prescriptions were devel oped which relied on mechanica
breakage of the rock with alarge hydraulic hammer,
and lowering of the road grade rather than movement
of theroad alignment into the dlope. This methodology
had the effect of providing added width for the road
and ditchline, with only afew short sections of low
lock-block wallsrequired. In summary, the devel opment
of an upgrading strategy that included selection of the
appropriate methods and equipment, contractor and
operators, played avery large part in the successful
completion of this challenging project. A

TheWillis Creek Project: Connecting
Restoration Wor ks from Upslope
to Stream

Peter McDonald

Weyerhaeuser Canada

P.O. Box 550, Princeton, B.C. VOX 1W0O
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 aportion 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 adirect impact on Willis Creek.

The Willis Creek project is agood example of the
connection of restoration objectives from ups ope areas
to streams. At theinitial 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, improverments were made to the existing
mainline road. In addition, a segment of an old “valley
bottom” road on which the most persistent landslides




were occurring, was permanently deactivated. M ost
recently, site restoration has focused on stream habitat
enhancement and stabilization of the channel banksin
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. A

TheMcKinley Creek Slide:
A Phased Stabilization

Rob Wilson, P.Eng., P.Geo.

W&l dwood 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 dlide 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 remedia 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 slideisjust outside the
edge of acut block boundary, defining abreak 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 m?® 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 arate 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), Wel dwood and consultants
discussed several options to stabilize the slide site with
input from various referral agencies including Forest
Renewa BC, MoF, DFO, and MELP. Phase |
stabilization works were done in thefall of 1998 and
consisted of subsurface flow control above the head-
scarp and transport zone stabilization. Phase | works
cost $33,277. The results of these works were
monitored by Weldwood during the winter/spring of
1999.

Phase 11 objectives for further reducing potential
sediment delivery to McKinley Creek were defined in

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 Il works cost $16,923. The total cost

to date for stabilization measures has been $50,200.
Monitoring and maintenance is continuing at this site. A

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 isatributary to
the Cariboo River, with the confluence located
approximately 6 km downstream from Cariboo Lake.

The lower Seller Creek drainage is a geomorphically
active areawith 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 activitiesin the area. Historically, the natural
landslides have been occurring in the lower reaches of
Seller Creek. These landdlides 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
ahigh potential, one had a moderate potential, and the
remaining six had alow 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 alow
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 instabilitiesin this area. From
thisit was determined that seven events had amoderate
to very high risk with respect to the downstream
fishery values and these hazards.
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Priorities for additional work to be completed and
rehabilitation strategies were developed: these were
based on the reduction in risk and the cost-effectiveness. A

Planning and Monitoring

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

Allen | saacson

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 per spective 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 aresponse 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 projectswere
large and engineered. In 1974 there was alarge rain-
on-snow event that resulted in $22 million of
restoration. It was aturning 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 devel opment projects. Restoration work
began to put wood and boulders back into streams. Then
in the 1980's forestry harvesting was accel erated, and
restoration work declined. 1990's brought ahdting of new
road congtruction, 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 wererestored. A graduate
student can still receive a PhD in fisheries without a
coursein 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. A

Willow Water shed 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 itsthird year.

The goals of the Willow Effectiveness Monitoring

Strategy (EMS) are:

e To optimize WRPwork in its enhancement of
environmental values and cost efficiency,

e To aert managersto sites where work has failed
and needs repair,

e Toidentify 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
bi oengineering and pullback to reduce slopeinstability.
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 alist of areas where things could have
been done better, with recommendationsfor improvement. A




