































































































ever, where willow materials were not
handled properly, some plant
mortality resulted.

Importance of Geomorphology

No major intervention to a river can
be done without some upstream and
downstream adjustment. A major con-
cern of the partners, approval
agencies, and the downstream com-
munity was the effects the Stoltz Bluff
project may have elsewhere on the
river due to energy transfer. The
design considered geomorphic pro-
cesses by incorporating the following
steps to minimize the potential for
downstream impacts:

e maintaining a channel bankfull
width based on reference reaches
upstream and downstream of the
site;

e matching the radius of curvature to
reference reaches;

e maintaining a channel gradient
similar to the existing longitudinal
slope; and

e maximizing the roughness of the
river channel being constructed.

Even with these design features it is
anticipated that some widening and
erosion of the channel will occur into
the opposite natural river terrace, and
some channel degradation may occur
until the river again armours itself with
larger cobble material.

Environmental Protection
during Construction

LGL prepared and obtained required
approvals and permits under the Water
Act, Park Act, and Fisheries Act
(Houwers and Gaboury 2006). The
selection of an experienced and inno-
vative contractor (Johel Brothers
Contracting Ltd.) and the cooperation
of environmental agencies (particularly
BC Parks and Fisheries and Oceans
Canada) enabled implementation of
measures that minimized harmful
effects to the flora and fauna of the
Cowichan River and its riparian corri-
dor. These included the following:

1. Instream construction occurred
during the recommended fisheries
work window (July 10 to Septem-

Figure 3. Stoltz Bluff berm, terrace, and bendway weirs in summer of 2007, one year after

construction.

ber 15, 2006), when flows were
expected to be low (approx. 7
m’/s). This construction window
protected fall spawning salmon
and also newly hatched steelhead,
rainbow, and brown trout fry. The
construction footprint was mini-
mized by restricting machinery
traffic to a single narrow corridor
in the park and along the river
floodplain. An Environmental Mon-
itor was on site for any environ-
mentally sensitive work.

2. Abulk bag dam of 1 x 1 m woven
bags filled with river gravels and
cobble was constructed across the
mainstem to divert all river flows
through an existing floodplain side
channel. This allowed the in-chan-
nel rehabilitation works to be con-
structed in isolation of river flows.
River flows of 4-8 m’/s during the
construction period were easily
conveyed by the side channel, pro-
viding a safe route for recreational
users in watercraft to bypass the
construction area.

3. At the time of the flow diversion to
the side channel, an estimated
25 000-30 000 fish were salvaged
and transferred into the mainstem
below the construction worksite.

4. Sediment control works were
implemented to minimize the

input of suspended sediments to
the Cowichan River below Stoltz
Bluff throughout the construction
phase. Sediment barriers con-
structed near the downstream end
of the project site from geotextile
filter fabric were regularly cleaned
or replaced to ensure high water
quality. Sediment was controlled
by pumping silt-laden water from
the main sedimentation pond onto
vegetated floodplains. In addition,
the bulk bag dam was removed
over a three-day period (Septem-
ber 6-8) to minimize the sus-
pended sediment load generated
from the re-watered mainstem
channel.

Upon completion of construction and
re-wetting of the mainstem, side chan-
nel habitats and flow were
re-established through the construc-
tion of a low elevation riffle at the
inlet. Five large woody debris struc-
tures were placed in the side channel
to provide instream cover in fish-rear-
ing pools.

Lessons Learned and Value
Added

One primary lesson learned on this
project was how effective the contrac-
tor-project management team
relationship can be when a spirit of
trust and co-operation is present. A
Continued on page 34
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EROSION MATTING.
AND LIVE STAKES

Kerr Wood Leidal Associates Ltd.

staking, and erosion control matting.

Figure 4. Bioengineering bank stabilization treatments showing soil wrap, brush layering, live

- COIR MATTING

BRUSH LAYER

time and materials approach was used
to share the risk with the contractor.
Weekly cost control reports allowed
the BCCF to make critical decisions if
required and defer non-critical items.
This, coupled with a well-seasoned
contractor supervisor, resulted in an
estimated savings to the project of
$300,000 below a fully tendered con-
tract price.

While the project has been very suc-
cessful to date, it was not without its
challenges. The available materials on
site did not allow for the access road
to be constructed up to the estimated
200-year water level as desired. It was
not until a donation of fill from Island
Timberlands Limited Partnership and
TimberWest Forest Corp. the following
spring (April 2007) that the road was
raised.

The river works were completed on
time and within budget even though
the TimberWest rock quarry was shut
down more than once, due to forest
fire concerns, and riprap supplies
dwindled. During these times, the BC
Ministry of Transportation kindly pro-
vided rock from its quarry. Both of
these donations show the importance
of broad partnerships and community
involvement in the success of such
large-scale projects.

With the sudden onset of winter and
the high river levels from November to
March, completing the bioengineering
works proved to be a challenge. Works
were suspended due to the extremely
high flows that precluded installation
until late spring, which was outside of
the planting dormancy window. The
lack of fine-grained soils in the berm
also made installation difficult. An irri-
gation system, installed to avoid hand
watering, proved to be too problem-
atic and prone to vandalism and was
therefore discarded in favour of a reg-
ular hand-watering program.
Although the results of the bioengi-
neering treatments were mixed, with
success rates for the brush layering
and live staking about 50% and 80%,
respectively, the project team is
pleased with the success and more
treatments are planned.

A valuable side-benefit of the project
to date has been the observed recre-
ational use of the access road by park
visitors and recreational anglers. Visi-
tors have commented on the scale of
the construction works and viewing
opportunities of the impressive bluff
formation. Sport fishers have benefited
by the creation of excellent adult
steelhead holding water off the ends
of the bendway weirs. There has been

a noticeable increase in angling effort
and catch in this short reach of the
Cowichan River.

The Importance of Monitoring

An apparent trend in the restoration
industry is to focus on the construc-
tion of capital works without
committing enough resources to
long-term monitoring of a project’s
effectiveness. How do we determine
that constructed projects are effective?
Projects like the Stoltz Bluff require a
well-designed monitoring program
that involves water quality sampling,
hydraulic sampling of spawning redds,
benthic sampling, sediment sampling
in spawning gravel areas, and ongoing
bathymetric, orthophoto, and (or)
photopoint monitoring. By monitoring
effectiveness, it can be fully deter-
mined whether the $1 million spent
for construction in 2006 and 2007 has
been the best use of limited resources.

Limited pre- and post-construction
monitoring in the river upstream and
downstream of Stoltz Bluff (winter of
2006/07) has found that suspended
sediment concentrations downstream
of the bluff were much lower than
before the project was constructed.
Fishing guides have also reported
improved water clarity in the Stoltz
Bluff and downstream areas. These
results are considered anecdotal and
will be improved through a more rig-
orous monitoring program in future

Funding limitations in 2008 will likely
restrict monitoring to topographic sur-
veys and photographic evidence of the
volume of new sediment “captured”
on the constructed terrace during the
winter of 2007/08. This was initially
done in the summer of 2007 when it
was determined that nearly 6800 m?
of sediment was retained on the ter-
race in the winter of 2006/07. Plans
are underway to seek funding for a
more intensive monitoring program in
2009. With support, the hope is that
the river will be monitored over several
years to fully determine the level of
success of the project and refine plans
for future project phases.
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Additional Information:

A two-part video that follows the plan-
ning and construction phases of the
project is available at:

Part 1:
http://www.waterbucket.ca/wcp/sites
/wbewcp/documents/media/35.wmv

Part 2:
http://www.waterbucket.ca/wcp/sites
/wbewcp/documents/media/52.wmv~N\y

For further Information, contact:
v

Craig Wightman

BC Ministry of Environment
3-1200 Princess Royal Avenue
Nanaimo, BC V9S 377

Email: Craig.Wightman@gov.bc.ca

Marc Gaboury

LGL Ltd. Environmental Research
Associates (LGL)

2459 Holyrood Drive

Nanaimo, BC V9S 4K7

Email: mgaboury@Igl.com

Dave Murray

Kerr Wood Leidal Associates Ltd.
Consulting Engineers (KWL)
201-3045 Douglas Street
Victoria, BC V8T 4N2

Email: dmurray@kwl.ca
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One of the greatest climate change chal-
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and understanding its limitations.

For the symposium agenda, further
information, and registration, visit:
http://www.climatesymposium.com/

Mountain Pine Beetle: From Lessons
Learned to Community-based Solutions
June 10-11, 2008

Prince George, BC

This conference will highlight and provide a
bridge for socio-economic and ecological
innovations on managing for the mountain
pine beetle.

For more information, visit:
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