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ever, where wil low mate ri als were not
handled properly, some plant
mortality resulted.

Importance of Geomorphology
No major inter ven tion to a river can
be done with out some upstream and
down stream adjust ment. A major con -
cern of the part ners, approval
agen cies, and the down stream com -
mu nity was the effects the Stoltz Bluff
pro ject may have else where on the
river due to energy trans fer. The
design con sid ered geomorphic pro -
cesses by incor po rat ing the fol low ing
steps to min i mize the poten tial for
down stream impacts:

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

l matching the radius of curvature to 
reference reaches;

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

l maximizing the roughness of the
river channel being constructed.

Even with these design fea tures it is
antic i pated that some wid en ing and
ero sion of the chan nel will occur into
the oppo site nat u ral river ter race, and
some chan nel deg ra da tion may occur
until the river again armours itself with 
larger cob ble mate rial.

Environmental Protection
during Construction
LGL pre pared and obtained required
approv als and per mits under the Water 
Act, Park Act, and Fish er ies Act
(Houwers and Gaboury 2006). The
selec tion of an expe ri enced and inno -
va tive con trac tor (Johel Broth ers
Con tract ing Ltd.) and the coop er a tion
of envi ron men tal agen cies (par tic u larly 
BC Parks and Fish er ies and Oceans
Can ada) enabled imple men ta tion of
mea sures that min i mized harm ful
effects to the flora and fauna of the
Cowichan River and its ripar ian cor ri -
dor. These included the fol low ing: 

1.  Instream con struc tion occurred
dur ing the rec om mended fish er ies
work win dow (July 10 to Sep tem -

ber 15, 2006), when flows were
expected to be low (approx. 7
m3/s). This con struc tion win dow
pro tected fall spawn ing salmon
and also newly hatched steelhead,
rain bow, and brown trout fry. The
con struc tion foot print was min i -
mized by restrict ing machin ery
traf fic to a sin gle nar row cor ri dor
in the park and along the river
floodplain. An Envi ron men tal Mon -
i tor was on site for any envi ron -
men tally sen si tive work. 

2.  A bulk bag dam of 1 × 1 m woven
bags filled with river grav els and
cob ble was con structed across the
mainstem to divert all river flows
through an exist ing floodplain side 
chan nel. This allowed the in-chan -
nel reha bil i ta tion works to be con -
structed in iso la tion of river flows.
River flows of 4–8 m3/s dur ing the
con struc tion period were eas ily
con veyed by the side chan nel, pro -
vid ing a safe route for rec re ational
users in watercraft to bypass the
con struc tion 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.  Sed i ment con trol works were
imple mented to min i mize the

input of sus pended sed i ments to
the Cowichan River below Stoltz
Bluff through out the con struc tion
phase. Sed i ment bar ri ers con -
structed near the down stream end
of the pro ject site from geotextile
fil ter fab ric were reg u larly cleaned
or replaced to ensure high water
qual ity. Sed i ment was con trolled
by pump ing silt-laden water from
the main sed i men ta tion pond onto 
veg e tated floodplains. In addi tion,
the bulk bag dam was removed
over a three-day period (Sep tem -
ber 6–8) to min i mize the sus -
pended sed i ment load gen er ated
from the re-watered mainstem
chan nel.

Upon com ple tion of con struc tion and
re-wet ting of the mainstem, side chan -
nel hab i tats and flow were
re-estab lished through the con struc -
tion of a low ele va tion rif fle at the
inlet. Five large woody debris struc -
tures were placed in the side chan nel
to pro vide instream cover in fish-rear -
ing pools. 

Lessons Learned and Value
Added
One pri mary les son learned on this
pro ject was how effec tive the con trac -
tor-pro ject man age ment team
rela tion ship can be when a spirit of
trust and co-oper a tion is pres ent. A
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Figure 3. Stoltz Bluff berm, terrace, and bendway weirs in summer of 2007, one year after
construction.
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time and mate ri als approach was used
to share the risk with the con trac tor.
Weekly cost con trol reports allowed
the BCCF to make crit i cal deci sions if
required and defer non-crit i cal items.
This, cou pled with a well-sea soned
con trac tor super vi sor, resulted in an
esti mated sav ings to the pro ject of
$300,000 below a fully ten dered con -
tract price. 

While the pro ject has been very suc -
cess ful to date, it was not with out its
chal lenges. The avail able mate ri als on
site did not allow for the access road
to be con structed up to the esti mated
200-year water level as desired. It was
not until a dona tion of fill from Island
Tim ber lands Lim ited Part ner ship and
TimberWest For est Corp. the fol low ing 
spring (April 2007) that the road was
raised.

The river works were com pleted on
time and within bud get even though
the TimberWest rock quarry was shut
down more than once, due to for est
fire con cerns, and rip rap sup plies
dwin dled. Dur ing these times, the BC
Min is try of Trans por ta tion kindly pro -
vided rock from its quarry. Both of
these dona tions show the impor tance
of broad part ner ships and com mu nity
involve ment in the suc cess of such
large-scale pro jects.

With the sud den onset of win ter and
the high river lev els from Novem ber to 
March, com plet ing the bio en gi neer ing 
works proved to be a chal lenge. Works 
were sus pended due to the extremely
high flows that pre cluded instal la tion
until late spring, which was out side of
the plant ing dor mancy win dow. The
lack of fine-grained soils in the berm
also made instal la tion dif fi cult. An irri -
ga tion sys tem, installed to avoid hand
water ing, proved to be too prob lem -
atic and prone to van dal ism and was
there fore dis carded in favour of a reg -
u lar hand-water ing pro gram.
Although the results of the bio en gi -
neer ing treat ments were mixed, with
suc cess rates for the brush lay er ing
and live stak ing about 50% and 80%,
respec tively, the pro ject team is
pleased with the suc cess and more
treat ments are planned.

A valu able side-ben e fit of the pro ject
to date has been the observed rec re -
ational use of the access road by park
vis i tors and rec re ational anglers. Vis i -
tors have com mented on the scale of
the con struc tion works and view ing
oppor tu ni ties of the impres sive bluff
for ma tion. Sport fish ers have bene fited 
by the cre ation of excel lent adult
steelhead hold ing water off the ends
of the bendway weirs. There has been

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

The Importance of Monitoring
An appar ent trend in the res to ra tion
indus try is to focus on the con struc -
tion of cap i tal works with out
com mit ting enough resources to
long-term mon i tor ing of a pro ject’s
effec tive ness. How do we deter mine
that con structed pro jects are effec tive? 
Pro jects like the Stoltz Bluff require a
well-designed mon i tor ing pro gram
that involves water qual ity sam pling,
hydrau lic sam pling of spawn ing redds, 
ben thic sam pling, sed i ment sam pling
in spawn ing gravel areas, and ongo ing 
bathymetric, orthophoto, and (or)
photopoint mon i tor ing. By mon i tor ing 
effec tive ness, it can be fully deter -
mined whether the $1 mil lion spent
for con struc tion in 2006 and 2007 has 
been the best use of lim ited resources.

Lim ited pre- and post-con struc tion
mon i tor ing in the river upstream and
down stream of Stoltz Bluff (win ter of
2006/07) has found that sus pended
sed i ment con cen tra tions down stream
of the bluff were much lower than
before the pro ject was con structed.
Fish ing guides have also reported
improved water clar ity in the Stoltz
Bluff and down stream areas. These
results are con sid ered anec dotal and
will be improved through a more rig -
or ous mon i tor ing pro gram in future

Fund ing lim i ta tions in 2008 will likely
restrict mon i tor ing to top o graphic sur -
veys and pho to graphic evi dence of the 
vol ume of new sed i ment “cap tured”
on the con structed ter race dur ing the
win ter of 2007/08. This was ini tially
done in the sum mer of 2007 when it
was deter mined that nearly 6800 m3

of sed i ment was retained on the ter -
race in the win ter of 2006/07. Plans
are under way to seek fund ing for a
more inten sive mon i tor ing pro gram in 
2009. With sup port, the hope is that
the river will be mon i tored over sev eral 
years to fully deter mine the level of
suc cess of the pro ject and refine plans
for future pro ject phases.
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Figure 4. Bioengineering bank stabilization treatments showing soil wrap, brush layering, live
staking, and erosion control matting. 
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Additional Information:
A two-part video that fol lows the plan -
ning and con struc tion phases of the
pro ject is avail able at: 

Part 1:
http://www.waterbucket.ca/wcp/sites
/wbcwcp/doc u ments/media/35.wmv

Part 2:
http://www.waterbucket.ca/wcp/sites
/wbcwcp/doc u ments/media/52.wmv

For further Information, contact: 

Craig Wightman
BC Min is try of Envi ron ment
3-1200 Prin cess Royal Ave nue
Nanaimo, BC  V9S 3Z7
Email: Craig.Wightman@gov.bc.ca

Marc Gaboury
LGL Ltd. Envi ron men tal Research 
Asso ci ates (LGL)
2459 Holyrood Drive
Nanaimo, BC  V9S 4K7
Email: mgaboury@lgl.com

Dave Murray
Kerr Wood Leidal Asso ci ates Ltd. 
Con sult ing Engi neers (KWL)
201-3045 Douglas Street
Vic to ria, BC  V8T 4N2
Email: dmurray@kwl.ca
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The FORREX Watershed
Management Extension

Program has recently conducted
Watershed Management
Information Needs Assessments for
the Southern and Northern Interior
regions of BC. The assessments
were conducted through
key-informant interviews with a
range of parties involved in
water-related issues in the
respective regions. Reports based
on both information needs
assessments (Redding and Nickurak
2008, Redding et al. 2008) are now
available on the FORREX Web site.
While there was considerable
overlap between information needs
in both regions, some differences
were apparent. Important themes
requiring research and extension
that emerged from these surveys
include:

l reducing uncertainty around
potential climate change impacts
on water; 

l quantifying the effects of forest
disturbance (especially the
mountain pine beetle infestation
and harvesting) on water
quantity and quality; 

l increasing hydrologic knowledge
and education for professional,
the public, and First Nations; 

l evaluating operational tools for
predicting the effects of forest
disturbance on water resources;

l increasing understanding of
groundwater resources
(inventory) and protection
(legislation);

l developing water resource
monitoring capacity. 

To access the reports, please see
the below links:
Redding, T. and K. Nickurak. 2008.
2007 North ern Inte rior needs assess -
ment for water shed man age ment.
FORREX For est Research and Exten sion
Part ner ship, Kamloops, B.C. File
Report No. 08–01.
URL: http://www.forrex.org
/publications/other/FileReports
/fr08-01.pdf

Redding, T., S. Lepsoe, and M. Laurie. 
2008. 2007 South ern Inte rior needs
assess ment for water shed man age -
ment. FORREX For est Research and
Exten sion Part ner ship, Kamloops, B.C. 
File Report No. 08–02.
URL: http://www.forrex.org
/publications/other/FileReports
/fr08-02.pdf

2007 Watershed Management Information
Needs Assessments Published

http://www.waterbucket.ca/wcp/sites/wbcwcp/documents/media/35.wmv
http://www.waterbucket.ca/wcp/sites/wbcwcp/documents/media/52.wmv
http://www.forrex.org/publications/other/FileReports/fr08-01.pdf
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New FORREX Publications
LINK Vol ume 9 Issue 2
http://www.forrex.org/link

JEM Vol ume 8 Num ber 3
http://www.forrex.org/jem
Snow accumulation and ablation in a
beetle-killed pine stand in Northern Interior
British Columbia
Sarah Boon
Dispersal-based indices and mapping of
landscape connectivity
David J. Huggard, Walt Klenner, Laurie
Kremsater, and Glen Dunsworth
Using avian species monitoring and
map-based data in a coarse-filter approach
to sustaining biodiversity
Pierre Vernier and Fred Bunnell

Old forest remnants contribute to sustaining
biodiversity: The case of the Albert River
valley
Isabelle Houde, Susan Leech, Fred L.
Bunnell, Toby Spribille, and Curtis Björk

Development and potential of the cultivated
and wild-harvested mushroom industries in
the Republic of Korea and British Columbia
Shannon M. Berch, Kang-Hyeon Ka, Hyun
Park, and Richard Winder

Pine mushroom habitat characteristics and
management strategies in the West
Kootenay region of British Columbia
Tyson Ehlers, Signy Fredrickson, and
Shannon Berch

Overcoming obstacles to variable retention
in forest management: Science to
Management Forum Proceedings

Sus tain able for estry benchmarks for Brit -
ish Colum bia: A geo graphic infor ma tion
sys tems assess ment of unde vel oped
water sheds as eco log i cal mon i tor ing
units
Mike Fenger and Matthew Wheatley. 2007.
FORREX Series 21.
Executive Summary:
http://www.forrex.org/publications
/forrexseries/fs21_ExecSumm.pdf
Full Document:
http://www.forrex.org/publications
/forrexseries/FS21.pdf

Upcoming Events
Chang ing Cli mate, Uncer tain Futures,
and Evolv ing Prac tices Sym po sium
April 21–23, 2008 
Vancouver, BC
One of the great est cli mate change chal -
lenges fac ing Brit ish Colum bia and the
Pacific North west is apply ing uncer tain pre -
dic tions to engi neer ing-type prob lems that
demand imme di ate anal y sis and deci sions
regard ing future impacts. In response to this 
chal lenge, local chap ters of the Air & Waste
Man age ment Asso ci a tion (A&WMA) and the 
Cana dian Water Resources Asso ci a tion
(CWRA) are orga niz ing a sym po sium to pro -
vide some guid ance to prac ti tio ners on
using the avail able data for deci sion-mak ing, 
and understanding its limitations.
For the symposium agenda, further
information, and registration, visit:
http://www.climatesymposium.com/

Moun tain Pine Bee tle: From Les sons
Learned to Com mu nity-based Solu tions
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:
http://www.forrex.org/events/MPBconference
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