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EXECUTIVE SUMMARY 

A sediment stabilization strategy was proposed at Stoltz Bluff on the Cowichan River to 
address fisheries and water quality concerns related to excessive sediment loading.  
The target fish species to benefit from this project included fall Chinook, coho and chum 
salmon, as well as winter steelhead and resident trout species.  The strategy is being 
implemented in four distinct phases.  Phase 1 studies, completed in 2005, determined 
the relative contribution from Stoltz Bluff at 35-45% of the total estimated suspended 
sediment load in the Cowichan River measured at Vimy Road.  River-based 
rehabilitation measures were designed and constructed under Phase 2 in 2006.  
Regulatory approvals and permits to construct the instream rehabilitation works were 
obtained from Fisheries and Oceans Canada (DFO), BC Ministry of Environment (MOE) 
and Transport Canada.  The objective of the channel stabilization works was to limit 
lateral erosion and undercutting of the bluff by the river and included: 
 
a. Constructing a permanent access road for construction equipment beginning at the 

upstream end of the Stoltz Pool Campground and proceeding upstream along the 
left bank (when looking downstream) and along the toe of Stoltz Bluff.  The access 
road will also function over the long term to stabilize the toe of existing gullies on the 
Bluff;   

b. Constructing a berm and terrace primarily of gravels and cobbles excavated from the 
mainstem channel and protecting the berm with large rip-rap and bioengineering 
(i.e., soil wraps with willow cuttings); 

c. Establishing a new mainstem channel on the inside of the meander curve; 
d. Constructing 11 bendway weirs to reduce flow velocities and scour along the toe of 

the constructed berm; and 
e. Constructing bed-level rock sills at the upstream and downstream ends of the berm 

to provide grade control for the river channel. 
 
The proponents of the Stoltz Bluff Rehabilitation Project were:  MOE, DFO and BC 
Conservation Foundation.  Funding partners for Phase 2 of this project included:  BC 
Living Rivers Trust Fund, Pacific Salmon Commission Southern Fund, Ministry of 
Transportation Environmental Enhancement Fund, TimberWest Forest Ltd. (in-kind), 
Habitat Conservation Trust Fund, Catalyst Paper Corp.; Nilex Inc. (in-kind), DFO (in-
kind), and BC Conservation Foundation. 
 
Rainfall and flows in the Cowichan Valley were above normal during the first fall and 
winter after construction.  Discharges in the Cowichan River recorded at the hydrometric 
station at Cowichan Lake ranged from about 4 to 214 cms between 15 September 2006 
and 17 May 2007.  As a result of the heavy rainfall, a significant volume of sediment 
eroded from the bluff and settled on the terrace and lower portion of the access road.  
Topographic surveys conducted on 28 February 2007 determined a volume of 
approximately 7000 m3 of sediment had deposited on the terrace.  No significant impact 
to the structural integrity of the bendway weirs, berm or access road occurred as a 
result of these flood events.   
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Water quality upstream and downstream of Stoltz Bluff has continued to be monitored 
after construction under the supervision of DFO and MOE.  Fifteen (15) water quality 
measurements have been taken regularly between 10 November 2007 and 15 March 
2007 at each of six stations along the river.  When consecutive sampling station data 
are compared from upstream to downstream of Stoltz Bluff, there have been no 
significant increases in turbidity as a result of sediment inputs from the Bluff. 
 
Stabilization measures to address the seepage and overland flow related slope failures 
are planned for Phases 3 and 4.  These latter phases of the project will be pursued in 
2007-2010 and may include:  
 
a. Geotechnical surveys of the Bluff to determine slope failure mechanisms. Determine 

feasible slope stability measures and estimated costs; 
b. Stabilizing the toe of the silt Bluff by constructing containment berms to capture slide 

material on the terrace and to allow slide material to establish a stable slope close to 
the natural angle of repose at the base of the Bluff; 

c. Applying a combination of bioengineering treatments to the gullies, slope face and 
terrace that include gully check dams, live staking and willow wattles, and willow 
brush layers; and 

d. Establishing and implement a long-term monitoring and maintenance program for 
remedial measures. 
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1. INTRODUCTION 

A sediment stabilization strategy was proposed at Stoltz Bluff on the Cowichan River to 
address fisheries and water quality concerns related to excessive sediment loading.  
The strategy would be implemented in four distinct phases, as follows:   
 
Phase 1:  Fine sediment source tracking to determine the relative contribution from 

Stoltz and other significant erosion sites to the overall suspended sediment 
load in the river.   

 
Phase 2:  River-based measures that included excavating a new mainstem channel on 

the meander bend and constructing a terrace and berm with bank protection 
at the toe of the eroding cutbank. 

 
Phase 3:  Gully stabilization options that included placing an inverted filter of sand and 

gravel over the face of the silt, constructing horizontal drains on the face of 
the slope, and flattening the overall slope by bulldozing sand and gravel down 
from the crest of the slope.  

 
Phase 4:  Bioengineering treatments, to be used in conjunction with other measures 

that included:  gully check dams, live staking and willow wattles, willow brush 
layers, and anchored large woody debris.  

 
Phase I was completed in 2005 and involved a Preliminary Sediment Management 
Review (LGL and KWL 2005), and a report on Cowichan River Sediment Management 
(KWL 2005).  A conceptual instream rehabilitation design for Stoltz Bluff was prepared 
in late 2005. 
 
Phase 2 of the Stoltz Bluff Rehabilitation Works was completed in 2006/07.  This report 
describes the final design and construction stages of the channel stabilization works.  
The preparation of the final design involved detailed analyses in river and geotechnical 
engineering, hydraulic modeling, and fluvial geomorphology.  The project works 
included:  a) excavating a new main channel on the inside (south side) of the existing 
meander bend to reduce erosion on the toe of the major eroding Bluff; b) constructing 
control works to stabilize the new channel; and c) constructing a 2-3 m high berm and 
terrace with excavated gravels and cobbles along the toe of the eroding Bluff.  Also 
included in this report is a description of the environmental permits and approvals 
obtained for the construction project, and all management activities implemented during 
construction to protect habitat and water quality in the Cowichan River.   
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2. BACKGROUND 

2.1 SITE ANALYSIS AND CONCEPTUAL DESIGN 

Stoltz Bluff is located within Cowichan River Provincial Park, immediately upstream of 
Stoltz Pool Campground (Figure 1; Photo 1).  The Bluff is an extensive left bank deposit 
of glacial sediment that extends for approximately 600 m at the outside of a natural 
meander bend.  Total height of the exposed deposit is about 50–60 m and it consists of 
nine major strata of distinct sediment textures.  A pooled grain size distribution was 
estimated for this deposit and included 24% gravel and coarser material (>2mm), 21% 
sand, 37% silt and 17% clay (KWL 2005).   
 
From TSS (total suspended sediment in mg dry weight/L) and air photogrammetry 
analysis, it was estimated that Stoltz Bluff contributed 10,000-28,000 m3/year of fine 
sediment to the river between 1993 and 2004 (variation between years occurred as a 
result of precipitation and flows).  Contribution of suspended sediment from Stoltz alone 
comprised 35–45% of the total estimate sampled at Vimy Road, approximately 10 km 
further downstream (KWL 2005). 
 
There are fisheries concerns about the levels of fine sediment in Cowichan River and 
how fine sediment may be impacting spawning survival of fish in the river.  Fisheries 
and Oceans Canada (DFO) with D. Burt and Associates conducted a salmon egg-to-fry 
survival study in the Cowichan River during the winter of 2004/05.  Hydraulic sampling 
of redds from the upper to lower mainstem (over ~40 km) found a mean fry survival rate 
of 86% at the uppermost site near Cowichan Lake (Greendale Road), compared to 
mean survivals ranging from 0.7- 6.8% at three sample sites in the lower river.  This 
suggested extremely poor egg-to-fry survival in the lower half of the Cowichan River 
most influenced by Stoltz Bluff (Burt et al. 2005; Burt and Ellis 2006).  Recent work 
undertaken by Kerr Wood Leidal (KWL) on behalf of DFO has documented significantly 
higher levels of fine sediment (sand, silt and clay) in bed samples taken about 9 km 
downstream of Stoltz Bluff, compared with bed sediments taken at an upstream site, 
and a site further downstream near Duncan (KWL 2006).   
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Figure 1.  Index map of Cowichan River showing land ownership at Stoltz Bluff (Slide) project site. 
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It was clear from assessment studies that stabilization of Stoltz Bluff would result in a 
marked reduction in fine sediment inputs to the river.  Consequently, a sediment 
stabilization strategy was proposed at the Stoltz Bluff site that included instream works, 
and gully and slope stabilization measures.  For the instream works, KWL prepared a 
draft detailed design of channel stabilization works in 2005/06.  A generalized site plan 
of the proposed works is shown in (Figure 2).  The objective of the channel stabilization 
works was to limit lateral erosion and undercutting of the Bluff by the river and included: 

 
a. Constructing a permanent access road for construction equipment beginning at the 

upstream end of the Stoltz Pool Campground and proceeding upstream along the 
left bank (when looking downstream) and along the toe of Stoltz Bluff.  The access 
road will also function over the long term to stabilize the toe of existing gullies on the 
Bluff;   

b. Constructing a berm and terrace primarily of gravels and cobbles excavated from the 
mainstem channel and protecting the berm with large rip-rap and bioengineering 
(i.e., soil wraps with willow cuttings); 

c. Establishing a new mainstem channel on the inside of the meander curve; 
d. Constructing 11 bendway weirs to reduce flow velocities and scour along the toe of 

the constructed berm; and 
e. Constructing bed-level rock sills at the upstream and downstream ends of the berm 

and terrace to provide grade control for the river channel. 
 
Stabilization measures to address the seepage and overland flow related slope failures 
are planned for subsequent phases of the work.  These latter phases of the project will 
be pursued in 2007-2010 and may include:  
 
a. Geotechnical surveys of the Bluff to determine slope failure mechanisms. Determine 

feasible slope stability measures and estimated costs; 
b. Stabilizing the toe of the silt Bluffs by constructing containment berms to capture 

slide material on the terrace and to allow slide material to establish a stable slope 
close to the natural angle of repose at the base of the Bluff; 

c. Applying a combination of bioengineering treatments to the gullies, slope face and 
terrace that include gully check dams, live staking and willow wattles, and willow 
brush layers; and 

d. Establishing and implementing a long-term monitoring and maintenance program for 
remedial measures. 

 
2.2 LOCAL SUPPORT FOR THE PROJECT 

The stabilization strategy for Stoltz Bluff was endorsed by the Cowichan Stewardship 
Roundtable partners (i.e., Cowichan Tribes, BC Ministry of Environment, Fisheries and 
Oceans Canada, Catalyst Paper Corporation, BC Wildlife Federation, Cowichan Valley 
Regional District, Cowichan Valley Naturalists Society, Cowichan Lake Salmonid 
Enhancement Society, Cowichan Community Land Trust, and citizens of local 
communities).  It was identified as a high priority in the Cowichan Recovery Plan (LGL 
Limited 2005) prepared for the Cowichan Treaty Office.  It will also be relevant to water 
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quality discussions and recommendations from the Cowichan Basin Water Use Plan 
now underway, with sponsorship from the Cowichan Valley Regional District and 
funding partners.  Cowichan River has been identified as a high priority in the Greater 
Georgia Basin Steelhead Recovery Action Plan (Lill 2002). 
 
2.3 BENEFITS 

The target species to benefit from this project include fall Chinook, coho and chum 
salmon, as well as winter steelhead and resident trout species.  LGL Limited (2005) in 
their Cowichan Recovery Plan listed fall Chinook as the “number one priority species” 
for future recovery actions in this watershed.  Benefits of the remediation project will 
include:  increasing the productive capacity of the Cowichan River for Chinook, coho, 
chum, steelhead and resident trout; improving water quality over the long term by 
reducing TSS and fine sediment contamination of spawning habitats; and developing 
benchmarks of habitat quality that reflect degraded and restored conditions through 
objective monitoring practices and standards.  In addition to the biological and water 
quality benefits, the instream works will help to protect the streambank at the upstream 
end of the Stoltz Pool Campground, reducing chronic erosion and lateral channel 
migration towards the campground of about 1-2 m annually.  
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Figure 2.  Site plan of Cowichan River showing proposed instream rehabilitation works 
at Stoltz Bluff. 
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3. ENVIRONMENTAL APPROVALS 

Regulatory approvals and permits to construct the instream rehabilitation works were 
obtained from Fisheries and Oceans Canada (DFO), BC Ministry of Environment (MOE) 
and Transport Canada.  A summary of the agencies contacted, environmental 
legislation applicable to the construction project, and permits or approvals received are 
listed in Table 1.  As part of the approval requirements from MOE for work in BC Parks, 
a vegetation and wildlife assessment was undertaken for the potential area affected 
within the construction zone (Houwers and Gaboury 2006).  A digital copy of the 
application and approval documents and vegetation and wildlife assessment report is 
included in Adobe pdf format on a CD at the back of the report (Appendix A).  
 
Table 1.  Permits and approvals obtained from regulatory agencies for construction of 

instream rehabilitation works at Stoltz Bluff. 
 

Agency Environmental 
Legislation 

Permit / Approval Received 

Fisheries and Oceans 
Canada 

Fisheries Act Letter of Advice 

BC Ministry of Environment 
(MOE), Water Stewardship 
Division 

Water Act Section 9 – Works in and about a 
stream 

MOE, Environmental 
Stewardship Division 

Wildlife Act Fish Collection Permit (Fish 
Salvage) 

MOE, BC Parks  
 

Park Act Park Use Permit (Section 20); 
Level 1 & 2 Impact Assessment 

Transport Canada, Navigable 
Waters Protection Division 
 

Navigable 
Waters 
Protection Act 
(NWPA) 

Approval under NWPA 
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4. FINAL DESIGN OF CHANNEL STABILIZATION WORKS 

The final design of the channel stabilization works consisted of a realigned channel and 
a terrace at the base of the bluffs with bank protection in the form of bendway weirs and 
bioengineering erosion protection between each weir (Figure 3 to Figure 5).  A Design 
Brief was prepared that included the final design drawings for the channel stabilization 
works based on comprehensive hydrologic analyses and hydraulic modeling.  A digital 
copy of the Design Brief is included in Adobe pdf format on a CD at the back of the 
report (Appendix B).  Key features of the channel stabilization design are described 
below.    
4.1 CHANNEL RE-ALIGNMENT 

The existing channel, prior to construction of the berm and terrace, was divided around 
a mid-channel gravel bar at Stoltz Bluff.  Fill material for the terrace was excavated from 
the bar and right channel (looking downstream) and placed in the left channel at the 
base of the Bluff.  Based on an estimated bankfull width of between approximately 40 m 
and 45 m, most of the length of the realigned channel should be sufficiently wide to 
accommodate the entire flow without excavation into the floodplain, however, towards 
the downstream end of the proposed terrace, the existing channel narrows at the 
tightest part of the existing bend.  This section of channel was modified to a gentler 
bend and widened by excavating material from the right bank of the river into the 
floodplain.  
 
The re-aligned channel was 36 m wide at its base, approximately 49 m at bankfull 
height, and followed the existing thalweg slope.  A series of 11 bendway weirs along the 
toe of the terrace were designed to help maintain the new channel alignment and 
reduce scour along the toe of the terrace.   
 
The excavation work removed the thin layer of cobble that acted as the channel’s 
natural armour layer.  Some minor erosion of the bed in the area of the excavation was 
expected until a new armour layer formed from the native bed material.  A rock riffle was 
constructed at the upstream end of the channel excavation to limit channel degradation 
in the upstream vicinity of the work.  Limited excavation was undertaken at the inlet of 
the side channel to encourage more flow to enter the side channel.  A riffle was then 
constructed at the inlet to the side channel to minimize the likelihood of channel 
lowering in the side channel.  A bed level rock sill was also constructed at the 
downstream end of the project work to limit erosion of the bed downstream. 
4.2 TERRACE 

A terrace was constructed at the base of the actively eroding slope of the bluffs to move 
the channel away from the bluffs and provide some storage space for material that 
erodes or sloughs off the slope.  The volume of excavated material allowed the terrace 
to be built to the 2-year return period flood level and would be approximately 15 m wide 
at its narrowest.  The riverside edge of the terrace had a 5 m wide berm constructed 
from permeable river gravel at the 200-year return period level (plus 0.3 m freeboard).  



Cowichan River – Instream Stabilization at Stoltz Bluff                             2006-07 Report 

Kerr Wood Leidal / LGL Limited                                                                            Page 9 

The face of the berm was protected against erosion with bendway weirs, a longitudinal 
peaked riprap toe and bioengineering works. 
 
It was expected that water would seep through the berm and terrace fill and pond in the 
terrace area behind the berm when the river level exceeded the 2-year flood level.  The 
ponded water would be isolated from the river flow and would recede as the river level 
drops.  The berm was designed to exclude fish from the terrace area which would 
eliminate the likelihood of fish stranding as flood waters recede. 
4.3 BANK PROTECTION ALONG THE TERRACE 

A series of 11 low bendway weirs were designed along the toe of the terrace to 
encourage the river to concentrate flow away from the outside of the bend and provide 
erosion protection for the terrace.  They were designed to be between 30 and 50% of 
the 2-year depth, be beneath the average flow depth and be exposed at low flow.  The 
weirs projected 0.65 m above the bed of the realigned channel and 12 m into the 
channel cross-section, and angled upstream 20 degrees from perpendicular to the flow 
direction.  The weirs were buried 1.0 m into the bed and had a keyway (perpendicular to 
flow) extending to the landside edge of the terrace berm crest. 
 
The bank of the terrace berm between the weirs was protected with a combined hard 
engineering and bioengineering approach.  The toe of the slope was armoured with a 
longitudinal peaked riprap toe (LPRT) that was buried 1.0 m in the bed and extended to 
1.2 m above the bed (approximately the mean winter flow level).  The bioengineered 
section of the erosion protection started from the crest of the LPRT and extended to the 
crest of the berm.  It included layers of wrapped geotextile (coir and geogrid), soil, 
willow stakes and planting.  This provided erosion protection as well as riparian habitat 
and cover. 
 
At the upstream end of the terrace, riprap bank protection helped guide the channel to 
the new alignment.  The riprap was designed to the 200-year return period level plus a 
0.6 m freeboard.  The upstream transition section between the existing bank and the 
realigned channel would be more vulnerable to outflanking and overtopping hence a 
greater freeboard was used. 
4.4 SITE ACCESS ROAD 

A 3 m wide access road was proposed from the Stoltz Pool Campground site to the 
downstream end of the terrace on the left bank (looking downstream) of the river.  In 
addition to access requirements during construction, there would be a need in the future 
to access the site for inspections, maintenance and repair, and the subsequent phases 
of the work.  The crest of the road was designed to 0.75 m below the 2-year water level 
(approximately the mean winter flow level) with limited riprap protection along the face.  
The elevation of the road crest was raised to the estimated 1:200 year profile in 2007. 
4.5 POTENTIAL UPSTREAM AND DOWNSTREAM IMPACTS 

Several studies have been conducted on the Stoltz Bluff.  Bomford (1996) completed an 
analysis of meander patterns and natural erosion and cautioned on avoidance of 
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downstream impacts.  NHC (1996) looked at several remedial options including an 
excavated channel, a narrow toe berm, a series of spurs and diversion dyke options.  
Newbury Hydraulics (1997) provided recommendations on river alignment and planform 
parameters.  Newbury’s analysis included stabilization of gullies and restoration of a 
river bankfull width of 60 m, bank protection along the channel edge, some low 
riffles/weirs and the clearing of back channels to increase off-channel flows. 
 
The current design considers the work of others and optimizes a solution that maintains 
to the largest extent possible the existing geomorphology and maximizes river 
roughness to minimize upstream and downstream impacts of the proposed works.  
Long-term monitoring will incorporate a review of upstream and downstream impacts to 
ensure that required stream channel maintenance is completed in a timely manner. 
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Figure 3.  Site plan and location map of Stoltz Bluff stabilization works. 
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Figure 4.  Plan and profile of Stoltz Bluff stabilization works from Station 0+615 to 0+895 m. 
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Figure 5.  Plan and profile of Stoltz Bluff stabilization works from Station 0+915 to 1+220 m.
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5. CONSTRUCTION OF INSTREAM WORKS 

The instream stabilization project at Stoltz Bluff was implemented following the 
construction stages specified in the technical Design Brief by Kerr Wood Leidal of May 
2006 (Appendix B).  The construction contractors were Johel Brothers Contracting Ltd. 
in partnership with Khowutzun Mustimuhw Contractors.  The construction supervisor 
was John Walker.  The schedule of construction activities is shown in Figure 6.   
Specific mitigation measures to protect fish and fish habitat, as described in the ‘DFO 
Letter of Advice – Cowichan River, Stoltz Bluff Stabilization and River Erosion 
Protection Works’ from Mr. B. Adkins to Mr. C. Wightman, 12 May 2006, were adhered 
to during the construction period (Appendix A).  In addition, environmental protection 
during construction was maintained by meeting the conditions specified in permits under 
the Water Act, Parks Act, and Navigable Waters Protection Act (Appendix A).   
 
In summary, the general procedures and practices pertinent to the Cowichan River 
project that were implemented to ensure public safety and to mitigate potential impacts 
to the environment included: 
 

1. Closure of Stoltz Pool Campground including group site and day use areas from 
10 July to 30 September 2006 for public safety reasons. 

2. Regular security checks at the Campground over a 24 hour period to monitor BC 
Parks property and construction equipment. 

3. Instream construction during the summer fisheries window (1 July to 15 
September), when flows were expected to be low (approx. 7 cms).  

4. Diversion of all river flows during construction through an existing floodplain side 
channel.  The in-channel works were constructed in isolation of river flows. The 
flowing side channel provided a safe route for recreational users in watercraft to 
bypass the construction area.  

5. Sediment control works were implemented to minimize input of sediment to the 
river during construction phase. 

6. Fish salvage within the section of mainstem channel proposed for stabilization 
works was conducted at time of flow diversion to the side channel and prior to 
construction of the terrace and stabilization works.  Fish were relocated into the 
mainstem downstream of the construction area.  

7. Any machinery that worked within the wetted perimeter converted their hydraulic 
and lubrication oils to non-petroleum mineral hydraulic oils which were non-toxic 
and inherently biodegradable.  

8. An Environmental Monitor from LGL Limited was on-site for any environmentally 
sensitive work and regularly provided environmental checks during the 
construction work period.  The monitor remained on call during working periods 
to respond to any environmental emergencies.  The Environmental Monitor and 
Construction Superintendent were responsible for shutting down job activities if 
environmental damage appeared to or was likely to occur. 

9. Any environmental emergencies were reported immediately, according to the 
following guidelines: 
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Type of 
Emergency 

Reporting Order Required Action 

Hazardous Material 
Spill 

1. Provincial Emergency 
Program 
(1-800-663-3456) 

2. Emergency Contacts  

* Provide Spill Response 
* Shut down job activities 

if  necessary 
* If affecting water quality, 

sample water for 
analysis 

Emergency 
Affecting Water 
Quality 

1. Construction 
Superintendent or 
Environmental Monitor 

 2. Emergency Contacts  

* Shut down job activities 
if necessary 

* Sample water for 
analysis 

Other 
Environmental 
Emergency 

1. Construction 
Superintendent or 
Environmental Monitor 

2. Emergency Contacts 
3.   Conservation Officer 

* Shut down job activities 
if necessary 
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Figure 6.  Project schedule for Stoltz Bluff stabilization works, 2006. 
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Construction of the instream rehabilitation project proceeded in the following stages:  
 

Stage 1 – Site Mobilization and Initial Set-up 
 
 Mobilized large equipment to the designated location in the Stoltz Pool 

Campground on 10 July 2006. 
 

Stage 2 – Site Access, Initial Flow Diversion and Fish Salvage 
 
 Accessed the instream worksite by constructing a temporary crossing from 

the Campground to halfway across the mainstem towards the right bank 
(looking downstream) (Photo 2).  Constructed trail on right bank floodplain up 
location opposite mid-channel gravel bar.  

 
 Walked excavators along the top of the right bank and mid-channel gravel bar 

up to the entrance to the side channel.  The excavators walked in some 
wetted shallow channel areas for a short distance between the bank and 
gravel bar. 

 
 Initiated construction of a bulk bag dam across the mainstem immediately 

downstream of the side channel inlet using 1 m by 1 m woven bags filled with 
river gravels and cobbles (Photo 3 and Photo 4).  Excavated a limited area at 
the inlet of the side channel and removed all woody debris spanning the side 
channel that would be a hazard to recreational water users (Photo 5). 

 
• Completed construction of bulk bag dam and diverted all of the flow in the 

river into the side channel (Photo 6 and Photo 7).  The measured flow at 
Cowichan Lake outlet during the period of construction was between 4 and 8 
m3/s (Figure 7; Table 2).  The side channel easily conveyed this flow since the 
mean winter flow in the side channel is estimated to be approximately 14 
m3/s. 

 
 Conducted fish salvage in dewatered mainstem (Photo 8 and Photo 9).  An 

estimated 25,000-30,000 fish were captured and transferred into the 
mainstem below the construction worksite.  Fish species included:  
steelhead/rainbow trout fry and parr, brown trout fry, parr and adults, coho fry, 
and sculpins sp.  Fish were collected using seines, dip nets, Gee traps and 
electroshockers and transported in buckets of water using two ATVs with 
trailers.   
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Figure 7.  Mean daily discharge recorded at hydrometric station 08HA002, Cowichan 

River at Lake Cowichan during construction period, July 10-September 15. 
 
Table 2.  Minimum, maximum and mean daily discharges recorded at hydrometric 

station 08HA002 Cowichan River at Lake Cowichan during construction 
period, July 10-September 15 and post-construction. 

Period Minimum Maximum Mean 
July 10-Sept. 15 4.0 7.8 6.2 
Sept. 15-May 17 4.0 214.0 78.6 

 
 
Stage 3 – Access Trail Construction and Residual Flow and Sediment 
Management 

 
 Completed construction of access trail from Campground across dewatered 

mainstem using excavated material from the river channel and rock riprap 
imported to the site using rock trucks. 

 
 Constructed trail from right bank to mainstem gravel bar using a culvert 

crossing. 
 

 Created a small channel along the right bank to capture seepage flow through 
bulk bag dam and groundwater upwellings.  

 
 Constructed sedimentation pond upstream of lower access trail crossing by 

lining upstream face with geotextile (Photo 10).  Installed two geotextile 
curtains across the mainstem downstream of the lower trail crossing (Photo 
11). Installed additional geotextile curtains across seepage channels in upper 
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portion of work site (Photo 12).  (Geotextile curtains were replaced biweekly 
to ensure efficient capture of silts). 

 
 Maintained sediment control by pumping silt laden water from sedimentation 

pond onto vegetated floodplain.  
 

Stage 4 – Terrace and Bank Protection Construction and Completion of 
Excavation 
 
 Conducted a construction layout survey (flagging and stakes).  Surveyed 

checks were ongoing during the progress of the work. 
 

 Excavated channel on right side of gravel bar with bulldozer, excavator(s), 
and truck(s) and placed material in the terrace and berm (Photo 13 and Photo 
14).   

 
 Initiated construction of permanent access road on left bank.  

 
 Delivered riprap for the berm face, upstream bank protection, and rock riffles 

to the site by rock trucks using the constructed access road. 
 
 Constructed the upstream riprap and rock riffle with excavator.   

 
 Constructed longitudinal riprap toe works.  

  
 Constructed 11 bendway weirs using excavator(s) (Photo 15 and Photo 16).  

Riprap was brought to the site by rock trucks using the constructed access 
trail. 

 
 Completion of the excavation of the right side of the re-aligned channel 

(Photo 17). 
 

 Constructed downstream riffle with excavator. 
 

 Completion of access road along the left bank up to Campground (Photo 18). 
 

Stage 5 – Decommissioning of Dam and Complexing Side Channel Habitat 
 

 Bulk bag dam was removed over a three day period (6-8 September) to 
minimize the suspended sediment load in the re-watered mainstem channel 
(Photo 19 and Photo 20).  

 
 Constructed a low elevation riffle at the side channel inlet to maintain 

adequate baseflows and to restrict the amount of water entering the channel 
during floods (Photo 21).  Constructed five lateral large woody debris 
structures in the side channel (Photo 22).   

 



Cowichan River – Instream Stabilization at Stoltz Bluff                             2006-07 Report 

Kerr Wood Leidal / LGL Limited                                                                            Page 20 

 Site clean-up and de-mobilization completed by 15 September.  
 

 Conducted as-constructed survey of constructed works in mainstem.  As-built 
drawings of the constructed instream rehabilitation works are shown in Figure 
8 to Figure 10. 

 
Stage 6 – Bio-engineering Works on Berm 
 
 Construction of the bioengineering works between the bendway weirs was 

delayed until April 2007 due to extremely warm, dry weather during 
September and October 2006, which would have stressed new plantings and 
reduced the likelihood of survival.  The dry period was then followed by a 
wetter than normal winter period that raised river levels which further delayed 
construction of the bioengineering works.  Installation of soil wraps and 
planting of willow brush layers and stakes had to be delayed until April 2006 
once water levels were low enough to allow construction of the soil wraps 
outside of the wetted perimeter of the river.   

 Willows were stockpiled in the fall and refrigerated to ensure dormancy.  
Geotextile materials and plants used for the bio-engineering works were 
brought to the site using trucks traveling along the access road.  Seven 
sections of vegetated geogrid were installed along the berm face (Photo 23 to 
Photo 27).  Installation of the bioengineering works took approximately two 
weeks and was supervised by John Grindon of Brinkman and Associates. 

 Irrigation and fertilization of the plantings by hand watering using a portable 
pump will be continued throughout the summer of 2007 to allow plants to 
establish and improve survival. 
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Figure 8.  As-built survey of upstream section (0+520 to 0+880 m) of Stoltz Bluff stabilization works constructed in 2006. 



Cowichan River – Instream Stabilization at Stoltz Bluff                                                                                                                                                                                                                         2006-07 Report 

Kerr Wood Leidal / LGL Limited                                                                                                                                                                                                                                                                         Page 22 

 
Figure 9.  As-built survey of downstream section (0+900 to 1+240 m) of Stoltz Bluff stabilization works constructed in 2006. 
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Figure 10.  As-built cross sections of Stoltz Bluff stabilization works constructed in 2006.
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6. POST-CONSTRUCTION MONITORING 

Rainfall and flows in the Cowichan Valley were above normal during the first fall and 
winter after construction.  Discharges in the Cowichan River recorded at the hydrometric 
station at Cowichan Lake ranged from 4 to 214 cms between 15 September and 17 May 
2007 (Figure 11; Table 2; Photo 28).  As expected, floodwaters overtopped the 
downstream portion of the access road by about 0.6 m during the largest flood event 
(Photo 29).  As a result of the heavy rainfall, a significant volume of sediment eroded 
from the bluff and settled on the terrace and lower portion of the access road (Photo 30 
to Photo 32).  No significant impact to the structural integrity of the bendway weirs, berm 
or access road occurred as a result of these flood events (Photo 33).   
 
Topographic surveys conducted on 28 February 2007 determined a volume of 
approximately 7000 m3 of sediment had deposited on the terrace (KWL unpubl. data).  
The sediment accumulations will hasten the establishment of a stable angle of repose 
for the toe of the bluff.  As part of the geotechnical assessments of the bluff in 2007/08, 
structural design options to manage future sediment accumulations will be explored and 
preferential works constructed.  In addition, vegetation treatment options to accelerate 
the stabilization of the sediments will be examined. 
 
Water quality upstream and downstream of Stoltz Bluff has continued to be monitored 
after construction under the supervision of Fisheries and Oceans Canada (DFO) and 
BC Ministry of Environment (MOE).  Fifteen (15) water quality measurements have 
been taken regularly by K. Cuthbert between 10 November 2006 and 15 March 2007 at 
each of six stations along the river (Table 3; Appendix C).  When consecutive sampling 
station data are compared from upstream to downstream of Stoltz Bluff, there have 
been no significant increases in turbidity as a result of sediment inputs from the Bluff.  A 
complete analysis of the water quality results will be reported in a subsequent 
publication by DFO and MOE.  
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Figure 11.  Mean daily discharge recorded at hydrometric station 08HA002, Cowichan 

River at Lake Cowichan after construction period, 15 September 2006-17 
May 2007 (http://scitech.pyr.ec.gc.ca/waterweb/). 

Table 3.  Post-construction water quality monitoring results for Cowichan River, 10 
November 2006 to 15 March 2007.  Summary statistics for turbidity and total 
suspended solids (TSS) measurements for 15 samples from each of the 
following stations within Section A - above Block 51, Section B - between 
Block 51 and Stoltz Bluff, and Section C downstream of Stoltz Bluff.  See 
Appendix C for actual survey data.  Modified after data provided by D. Burt 
and Associates, Fisheries and Oceans Canada and BC Ministry of 
Environment. 

Parameter Statistic A 
Greendale Skutz Falls Upper Stoltz Lower Stoltz Sandy Pool White Bridge

Turbidity Mean 2.8 29.5 71.0 47.8 44.5 47.5
Minimum -2.0 2.1 3.0 3.8 4.2 4.8
Maximum 20.1 175.0 710.0 257.0 217.0 233.0

TSS Mean 2.8 25.5 72.0 52.3 42.7 45.9
Minimum 1.0 3.2 3.5 2.9 4.5 4.9
Maximum 5.3 120.0 710.0 290.0 260.0 240.0

B C
Section 

 
 
Potential maintenance of the terrace or the terrace bank protection will likely be required 
after construction.  It is difficult to predict the level of maintenance that would be 
required because this will in a large part depend on the magnitude of the high flows 
experienced in the first few years following construction (which will affect the ability of 
the bioengineering to become firmly established), as well as the rate of delivery of 
material to the terrace surface from the slopes above. 
 
The terrace and terrace bank protection should be assessed regularly following 
construction.  Suggested timing of assessments is as follows: 
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 during moderate fall/winter floods to assess how the terrace is functioning at 
higher flows; 

 
 following any extreme flood event, to assess potential damage; and 

 
 during the summer low flow period, when the entire site may be inspected. 

 
Site assessments would note: 
 

 any erosion of the terrace or bendway weirs; 
 

 establishment of the plantings in the bioengineered bank protection; 
 

 the remaining capacity of the terrace to contain material from upslope; 
 

 the condition of the left bank access road; 
 

 any significant channel adjustments (erosion, deposition, etc.); and 
 

 any other significant changes to the reach. 
 
It is also suggested that repeated cross-section and channel profile surveys be carried 
out for monitoring purposes.  These surveys can be compared with the pre-construction 
and as-built surveys in order to monitor channel adjustments.  Cross-section surveys 
should be repeated every two to five years.  Based on the results of these assessments, 
the need for remedial construction works could be considered (e.g. removal of material 
to restore storage capacity on the terrace, restoration of bank protection, etc.). 
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APPENDICES 
Appendix A, B and C 

(stored electronically on enclosed CD 
at the back of this report) 
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PHOTO PLATES 
 



Cowichan River – Instream Stabilization at Stoltz Bluff                             2006-07 Report 

Kerr Wood Leidal / LGL Limited                                                                            Page 30 

 
Photo 1.  Aerial photo of Stoltz Bluff on the Cowichan River, 2005. 

 
Photo 2.  Temporary crossing from Stoltz Pool Campground to right bank of Cowichan 

River mainstem July 11, 2006. 
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Photo 3.  Filling of bulk bags with river gravels for fullspanning dam across mainstem. 

 
Photo 4.  Construction of bulk bag dam across mainstem. 
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Photo 5.  Looking upstream to inlet of side channel.  Excavator widening side channel 

entrance to accommodate mainstem flows after diversion and to provide 
lower velocities for recreational water users. 

 
Photo 6.  Constructed bulk bag dam.   
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Photo 7.  Water level in Cowichan River mainstem after construction of fullspanning 

bulk bag dam.   

 
Photo 8.  Fish salvage from mainstem using seine nets. 



Cowichan River – Instream Stabilization at Stoltz Bluff                             2006-07 Report 

Kerr Wood Leidal / LGL Limited                                                                            Page 34 

 
Photo 9.  Typical fish capture from single seine haul.  

 
Photo 10.  Looking upstream from Stoltz Pool Campground at sedimentation pond and 

water pumps upstream of temporary access trail.   
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Photo 11.  Looking downstream from Stoltz Pool Campground at two geotextile curtains 

used to trap suspended sediments. 

 
Photo 12.  Looking downstream at channel constructed to manage residual seepage 

flows.  Geotextile curtains were placed across the channel to capture 
suspended sediments.  
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Photo 13.  Bulldozer and excavator constructing mainstem channel. 

 
Photo 14.  Looking upstream during construction of mainstem channel, berm and 

bendway weirs. 
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Photo 15.  Construction of bendway weir footing. 

 
Photo 16.  Looking downstream on mainstem channel at bendway weirs along the 

constructed berm, 1 August 2006. 
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Photo 17.  Looking upstream at constructed mainstem channel, berm, and bendway 

weirs. 

 
Photo 18.  Aerial view looking upstream of Cowichan River mainstem prior to removal of 

bulk bag dam.  Photo credit – Don Ford. 
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Photo 19.  Looking downstream at constructed works in Cowichan River mainstem 20 

September 2006. 

 
Photo 20.  Looking upstream at constructed bendway weir. 
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Photo 21.  Riffle structure with large woody debris constructed at inlet of side channel. 

 
Photo 22.  Large woody debris structure constructed on right bank of side channel. 
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Photo 23.  Installation of soil wraps above riprap on berm slope. Planting trench has 

been dug and technicians are pulling coir geogrid over first layer of coir 
matting. 

 
Photo 24.  Securing coir geogrid using wooden stakes.  
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Photo 25.  Completed section of vegetated geogrid showing coir geogrid, brush layers, 

and second layer of coir matting with live stakes. 

 
Photo 26.  Completed berm treatment showing riprap and vegetated geogrid. 
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Photo 27.  Completed sections of vegetated geogrid on April 25, 2007. 

 
Photo 28.  Looking upstream from access road at berm and submerged bendway weirs 

during high water period, 14 November 2006. 
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Photo 29.  Inundation of downstream portion of access road at high water flows, 19 

November 2006.  

 
Photo 30.  Looking upstream at surface run-off from bluffs flowing on inside of berm, 14 

November 2006. 
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Photo 31.  Fine sediment accumulation on the terrace as a result of erosion and 

sloughing of Stoltz Bluff, 1 February 2007.  

 
Photo 32.  Sediment and debris accumulations on lower portion of access road 

immediately upstream of Stoltz Pool Campground, 1 February 2007. 
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Photo 33.  Looking upstream under moderate river discharge at constructed berm, 

terrace and submerged bendway weirs, 1 February 2007.  
 


