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Introduction 

The impact of fine sediments on salmonid egg incubation habitat in the Cowichan River is an 
ongoing concern among members of the Cowichan Stewardship Roundtable.  High inputs of 
fine sediments, typically from excessive bank erosion, may infiltrate the interstices of the 
riverbed spawning gravel and reduce egg-to-fry survivals.  Although sediment inputs from 
naturally eroding banks are apparent along the mainstem, several sites stand out as having 
larger areas of fine sediments and which are or have the potential to be significant sources of 
fine sediments to the river.  For example, Stoltz Bluff has been identified as the most 
significant single source of fine sediments to the river (LGL and KWL 2005; KWL 2005).  
Rehabilitation measures were constructed at Stoltz Bluff in 2006 to stabilize the toe of the 
Bluff thereby reducing sediment inputs from this chronic erosion site.   
 
Significant erosion sites have also been identified further upstream above Skutz Falls.  An 
assessment of these erosion sites was completed in 2008 (Gaboury et al. 2008).  In the 
assessment, the composition of the eroding banks, the mechanism of bank failure, the relative 
rate of bank erosion, and the existing or potential risk to downstream fish habitat was 
investigated and evaluated.  The recommendations from the report provided the basis for 
focused assessments that have followed in 2009.  The recommendations included:   
 

1. Investigate rehabilitation approaches that are less intrusive and less costly near Sites 5 
& 7 

2. Implement two activities at Site 9:  
a. characterize the unstable bluff to obtain a better understanding of the scale and 

potential impact of the hazard;  
b. explore rehabilitation opportunities for river re-alignment by moving the main 

river channel to the east (left bank) and away from the toe of the bluff; 
3. Investigate the feasibility, cost and benefits of re-aligning the river near Site 8.  

  
This memorandum addresses the recommendations 1, 2b and 3 from Gaboury et al. (2008) 
and presents the results of assessments that focused on identifying opportunities for 
implementing rehabilitation measures at sites where the existing or potential risk of negatively 
affecting fish and fish habitat was considered high.  The memo also presents conceptual 
rehabilitation designs to address these high risk sites in the Block 51 area.  For this project, 
the area under consideration is restricted to the Cowichan River mainstem and between Site 5 
and Site 9 (Broadway Run).  The objectives for this project are described below. 
 
Project Objectives 

1. Examine channel rehabilitation approaches to mitigate impacts caused by chronic 
erosion near Sites 5, 6 and 7 (i.e., Block 51 area; Figure 1).  Assessments will include 
options to improve flood conveyance and expand on wetted channel width during 
floods.  Potential assessment sites will include the floodplain and abandoned river 
channels on the east (left bank of the river looking downstream) near Site 5; historic 
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channels with instream flow blockages caused by large woody debris jams on the left 
bank upstream of Site 7.  One option for the abandoned entrance to the historic oxbow 
channel at Site 5 will consider the diversion of some portion of the mainstem flows 
during freshets. 

2. Examine in-channel rehabilitation and flood channel creation approaches to mitigate 
impacts caused by chronic erosion near Sites 8 and 9 (i.e., Three Firs and Broadway 
Run, respectively).  Assessments will include options to improve flood conveyance by 
creating overflow channels on the east floodplain that would be available during larger 
floods, and by removing the right bank gravel bar in the mainstem opposite Site 8. 

3. Based on level surveys made during the field assessments, preliminary conceptual 
designs will be prepared to examine the feasibility of the various channel 
rehabilitation and creation approaches.   

4. Prioritize channel rehabilitation and creation approaches based on their relative 
feasibility and benefits – High, Medium, and Low.   Feasibility and benefits will 
consider:  a) estimated volume and percent of flood flows that could be carried in the 
rehabilitated or created channels, b) likelihood of in-channel works being effective and 
persisting through time, c) estimated costs for works and ongoing maintenance, d) 
potential effect on bank erosion, e) potential effects on fish habitat (10) and water 
quality (20). 

5. Meet with contract manager and other BCCF staff to review preliminary 
prioritizations for various channel rehabilitation and creation approaches. 

6. Based on recommendations from review with BCCF staff, prepare final conceptual 
designs for the preferred options by overlaying the designs on surveyed cross sections 
of the channel and floodplain.  Calculate the estimated costs for construction of each 
option.  

7. Meet with Cowichan Tribes, BCCF, MOE (Parks, Fisheries, Habitat and DFO staff 
and other river stewards (i.e., pertinent members of Cowichan Stewardship Round 
Table) to discuss: 

a. General overview of objectives and activities under this feasibility assessment 
of potential channel and floodplain improvement projects; 

b. Discussion with meeting participants:   
i. Scope of study – e.g., spatial extent, objectives, assessments, 

involvement of other specialists, project deliverables, etc., 
ii. Pertinent historic and current information - reports, studies or remedial 

measures,  
iii. Prioritized rehabilitation / creation alternatives for the channel and 

floodplain, 
iv. Conceptual designs of preferred alternatives. 

8. Preparation of final report incorporating assessment results, stakeholder discussions, 
conceptual designs and estimated costs, recommended steps and schedule for 
implementation of channel rehabilitation and/or creation approaches. 
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Figure 1.  Map of Cowichan River showing channel changes from 1968-2005 and the six erosion sites investigated in the 2007/08 study by LGL 
Limited, BCCF, and Trow Associates Inc. 
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Previous Assessment of Sites 5, 6 and 7  

Background 
 
For Sites 5, 6 and 7, the interpretation of assessment findings from Gaboury et al. (2008) 
stated:  

 
The channel planform at Site 5 remained relatively stable between 1968 and 1984, prior 
to the avulsion.  The channel eroded and migrated significantly from its previous position 
during the early 1990s as a result of the avulsion.  However, erosion and lateral channel 
migration into the outside meander bend (right bank) at Site 5 appears to be occurring at 
a relatively natural rate since 1999, and the channel has remained relatively stable from 
1999-2005. 
 
Since 1999, the channel at Site 6 has eroded at a relatively low rate as it re-establishes a 
stable meander radius of curvature.  The radius of meander curvature between Sites 5 
and 6 appears to be close to a more natural condition. 
 
Site 7 remains in a very unstable condition as the channel has not established a stable 
planform with a smooth and natural radius of curvature.  It is expected that the channel in 
this area will continue to be unstable and significant bank erosion will occur until a 
stable planform is reached. 

 
Recommendations from Gaboury et al. (2008) were that:  
 

Other rehabilitation approaches that are less intrusive and less costly should be 
considered to mitigate impacts caused by chronic erosion near Sites 5 and 7.  As 
suggested by Trow Associates Inc. and D. Burt (pers. comm.), re-activating abandoned 
channels to the east (left bank of the river) would reduce water levels and velocities 
during high flows and potentially reduce the rate of channel migration and erosion at 
these two vulnerable sites. 

 
For sites 8 and 9, the interpretation of assessment findings from Gaboury et al. (2008) stated:  
 

Our interpretation is that the slope is marginally stable and has reached a delicate 
balance of forces.  Changes in this balance resulting from increased runoff, upslope 
infiltration, modification of slope geometry, removal of vegetation/tree cover could 
activate larger scale slope movement (veneer slides) that would remove vegetation cover 
in larger areas exposing the underlying silt/clay soils.  This process would generate 
debris and fine sediment loads to the river, and may lead to erosion gullies similar to the 
Stoltz Bluff area.  In view of the size of the predominantly silt and clay slope above Site 9 
and the potentially serious impact to the river and downstream fish habitats if a large 
scale slope movement occurs, we suggest that further site assessment and monitoring 
occur.   
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Recommendations from Gaboury et al. (2008) were that:  
 
Site 9 has the greatest potential of having an impact on fish habitat in the Cowichan River 
and therefore the highest priority for rehabilitation…..  The preparation of preliminary 
rehabilitation designs could also be considered to provide some readiness if sediment 
loading becomes serious in the future. 

 
Based on further discussions with BCCF and TROW Associates it was recommended that 
further investigations be completed on an alternative of re-aligning the river near Site 8 to 
improve the alignment of the channel, reduce erosion on the left bank at Site 8 and redirect 
the energy of river flows away from the toe of the slope at Site 9 (Broadway Run).  The 
channel re-alignment investigations were initiated in this project. 

Assessment of Rehabilitation Opportunities 

Topographic surveys using an engineer’s level were undertaken in 2009 to assess the 
feasibility and benefits of:  1) providing some flood relief by lowering the elevation of the left 
bank floodplain at Site 5 to reduce water levels and velocities on the right bank during high 
flows; and 2) excavating the mid-channel gravel bar at Site 8 to improve the alignment of the 
channel, reduce erosion on the left bank at Site 8 and redirect the flow away from the toe of 
the slope at Site 9.  Measurements were also taken at Site 7 to assess the feasibility of 
increasing flood conveyance in the existing overflow channels.  To develop rehabilitation 
concepts further, LIDAR mapping of the Block 51 area was obtained (Figure 2).  The LIDAR 
surveys were undertaken by Terra Remote Sensing for BCCF and the Department of 
Geography at the University of Victoria.  Cross sections for the candidate rehabilitation sites 
were interpolated from the LIDAR mapping.      
 
Site 5 
 
Feasibility Assessment 
Topographic surveys of the channel and left bank floodplain at Site 5 were conducted on 29 
June 2009.  Cross section plots at Site 5 (Figure 3) indicated that the floodplain was <1 m 
above the low summer water surface at Cross Section A but considerably perched above the 
river mainstem by ~2.5-3.5 m at Cross Section B (Figure 4).  Channel slope at Site 5 was 
0.8% based on LIDAR data.  Under current conditions, a berm on the left bank prevents flood 
flows from entering the Trestle Side Channel near Cross Sections A and B.  The berm is ~4 m 
higher than the surveyed (2009) summer water level in the Cowichan River.  During an 
overbank flood event that would inundate the river to the base of the side channel berm, 
channel width at Site 5 would be ~125 m.  This channel width would provide capacity for 
>450 cms which exceeds the capacity for a 100 yr flood event, estimated at 368 cms at 
Cowichan Lake gauge station 08HA002 (Chapman Geoscience 1999; Figure 5).
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Figure 2.  LIDAR image of Cowichan River in Block 51 area.
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Figure 3.  Aerial photo of Cowichan River at Site 5 showing the location of surveyed cross sections.
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Figure 4.  Plots of surveyed cross sections at Site 5.  
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Figure 5.  Flood frequency plot of maximum instantaneous peak discharges for Cowichan River at outlet 
of Cowichan Lake, WSC gauge 08HA002, 1913-2007. 

 
The floodplain at Site 5, as shown on Cross Section A (Figure 3 and Figure 4), appears to be 
at an elevation that would allow for inundation only at an extremely high flood.  The channel 
width at Cross Section A is ~61 m and gradient is 0.8%.   Based on Manning’s equation, the 
predicted flood discharge within the active channel at an average water depth of 1.7 m would 
be ~440 cms.  The flood capacity at Cross Section A would exceed the 100 yr flood event in 
the Cowichan River. 
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The active channel width below the floodplain elevation at Cross Section B is >96 m.  At a 
channel width of 96 m, gradient of 0.9%, and an average depth of 1.5 m, calculated flood 
capacity using Manning’s equation would be >590 cms.  The flood capacity at Cross Section 
B would far exceed the 100 yr flood event in the Cowichan River.   
 
Recommendation 

The existing channel sections at Site 5 appear wide and deep enough to convey a >100 yr 
flood event in the Cowichan River.  Lowering the floodplain elevation at Site 5 by excavating 
the left bank lower does not appear to provide significant benefits relative to dispersing flood 
flows over a wider channel cross section and thus reducing hydraulic forces on the eroding 
right bank at Site 5.   
 
 
Site 7 
 
Feasibility Assessment 
The feasibility of re-establishing an abandoned river channel on the left bank of the river 
upstream of Site 7 to provide some flood relief and reduce the erosive forces attacking the 
right bank at Site 7 was assessed.  The abandoned channel site was assessed on the ground on 
29 June 2009.   
 
The site assessed is located immediately downstream of the outlet of the Trestle Side Channel 
along the left bank of a short radius meander curve.  The radius of curvature for the meander 
is not similar to the more typical meanders in this reach of the river.  The meanders within 
Sites 5-7 are re-adjusting their planform as a result of the channel avulsion that occurred in 
the early 1990’s (Gaboury et al. 2008).  Prior to the avulsion river flows were conveyed down 
a channel through this location (Figure 1).  Since 1999, large woody debris and sediments 
have accumulated along the left bank and blocked all but higher flows from entering the 
historic river channels.  Downstream of the left bank woody debris accumulations we found 
active overflow channels on the floodplain.  It appeared that flows probably overtop the left 
bank at least once a year.   
 
Recommendation  

Our observations suggested the connection to the overflow channels could be improved to 
provide conveyance at more frequent flood events and the overflow channels could be 
enlarged to convey greater volumes of flood flows.  Therefore, there appears to be an 
opportunity to improve the abandoned river channel on the left bank upstream of Site 7 to 
provide some flood relief and reduce the erosive forces attacking the right bank further 
downstream at Site 7.   
 
Conceptual Rehabilitation Design 
The rehabilitation concept would include excavating a 280 m long channel, 15-20 m wide and 
up to 1.6 m deep (Figure 6 to Figure 9; Table 1).  In addition, the upstream inlet would be 



Cowichan River – Channel Improvements    January 2010 

LGL Limited    11 

lowered to convey more frequent flood events.  A riprap weir structure (20 m wide by 20 m 
long) would be constructed at the upstream inlet to ensure the base level of the channel does 
not change significantly.  For a 20 m wide channel with a depth of 1.5 m and slope of 0.92%, 
the channel would have the capacity to convey ~125 cms.  In the concept rehabilitation plan, 
the inlet elevation has been set to allow flood waters to enter the overflow channel at 
discharges greater than average summer flows.  This elevation can be adjusted upwards or 
downwards depending on the objectives for the overflow channel. 
 
Benefits to Rehabilitation 

Under existing conditions, chronic erosion occurs at and adjacent to Site 7.  Subsequent 
deposition of silts, sands and gravels further downstream affects channel morphology by 
increasing channel width, decreasing mean and maximum depths, filling interstitial spaces, 
and potentially affecting channel planform.  As a consequence, there is a significant impact on 
the quality and quantity of spawning, incubation, rearing and overwintering habitats for native 
and introduced salmonid species in the Cowichan River.   
 
By improving the overflow channel on the left bank upstream of Site 7, additional flood 
capacity to convey up to ~125 cms will be consistently provided.  The overflow channel 
would significantly reduce discharges in the mainstem during the 2 yr (~180 cms), 10 yr 
(~271 cms; Chapman Geoscience 1999) and greater flood events.  The benefits of improving 
this flood relief channel will accrue primarily to the reduction of the erosion rate on the right 
bank at Site 7 and the resultant reduction in the transport volume of silts, clays, sand and 
gravel to downstream habitats.  Improving the flood relief channel would reduce erosion at 
Site 7 and potentially reduce the rate of channel migration and erosion.  With the improved 
overflow channel, water levels and velocities during high flows would be reduced which 
would reduce the erosion rate at Site 7 and as a consequence sediment transport and 
deposition from Site 7 will also be reduced.  Habitat quality downstream over the long term 
should improve as this source of sediment becomes less prevalent and the substrates are 
cleansed by natural flood events. 
 
Improving the overflow channel may also provide an opportunity for the main channel to 
recapture, over time, its historic alignment which was through the proposed overflow channel 
alignment.  The restoration of the historic alignment would further reduce or eliminate the 
erosion at Site 7 and re-establish a planform and meander radius of curvature that is similar to 
other more stable portions of the river.  
 
Estimated Cost 

The estimated cost for construction of the channel and inlet structure at Site 7 has been 
estimated at ~$105,000 (Table 2).  Estimated costs include a cost contingency of +30% for 
construction, which is typically applied for preliminary to feasibility level cost estimates.  The 
cost contingency would be expected to decrease as more detailed construction plans and 
specifications were developed. 
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Figure 6.  LIDAR map of Cowichan River showing location of interpolated profile and cross sections at Site 7. 
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Figure 7.  LIDAR map of Cowichan River showing plan view of rehabilitation concept at Site 7. 
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Figure 8.  Proposed channel profile for Site 7 rehabilitation concept. 



Cowichan River – Channel Improvements      January 2010 

LGL Limited      15 

 
Figure 9.  Plots of typical cross sections for Site 7 rehabilitation concept.
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Table 1.  Summary of extent of treatments and material volumes for three rehabilitation projects (Sites 7, 9 and 9) on the Cowichan River. 

Length 
(m)

Width 
(m)

Rate of Cut 
Required 
(m2/linear 

m)

Cut 
Volume 

(m3)

Rate of 
Gravel/ 

Cobble Fill 
Required 

(m2/linear m)

Gravel/ 
Cobble 

Fill 
Volume 

(m3)

Gravel/ 
Cobble 
Balance 

(m3)

Riprap 
(m3)

Bioengineering 
Treatment (m)

Site 7 Rehab Channel 280 15-20 7.2-16 2,000 400

Upstream Portion of Site 8 Gravel Bar 90 35 54.5 5,000
Downstream Portion of Site 8 Gravel Bar (Vegetated) 130 20 45 6,000

Site 8 Rehab Structure 270 27.0 7,300 1060 150
Site 9 Rehab Structure 240 17.0 4,100 1800 240

Site 9 Channel Construction (Left Bank Excavation)
240 4-18 7-50 7,300

Total & Balance:  Sites 8 and 9 18,300 11,400 6,900 2,860 390

Total and Balance: Sites 7, 8 & 9 20,300 11,400 8,900 3,260 390
1) Channel base width of 10 m for cross section near Site 7
2) Channel base width of 20 m for gravel bar excavation near Site 8
3) Channel base width of 25 m adjacent to Site 9
4) Minimum channel width of 40 m at Sites 8 & 9
5) Riprap size: 0.3-1.0 m; D50=0.7 m

Notes: 
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Table 2.  Time and materials construction budget estimate for Cowichan River – Site 7 Rehabilitation Project (based on rates from 2009, J. Sandhu, 
Johel Bros. Contracting Ltd. pers. comm.).  

 
Task Description Lump Sum Total

Exc. 1: 
Model 330

Exc. 2:  
Model 320

Rock Truck 
6WD 

Articulated
Rock Truck 

Tandem Supervisor Labour Riprap Materials
Day / Unit Rates $1,800.00 $1,250.00 $1,400.00 $850.00 $500.00 $300.00 $28.00

1 Mobilize, survey, mark proposed 
works in channel $5,000 2 2 $6,600

2 Develop access to proposed channel 1 1 2 $2,900

3 Excavation of channel 6 11 8 3 $1,000 $32,100

4 Build riprap entrance structure at 
upstream end

3 3 10 2
400 $1,000

$30,850

5 De-mobilize from site $6,000 3 2 $8,100
Sub-totals (days/Lump Sum) $11,000 10 3 11 10 16 9 400 $2,000
Sub-totals ($) $11,000 $18,000 $3,750 $15,400 $8,500 $8,000 $2,700 $11,200 $2,000
TOTAL $80,550
CONTINGENCY (+30%) $24,165
GRAND TOTAL $104,715
Notes:

4. Assume 12 trips per day per 6WD articulated truck during Task 3 - 'Excavation of channel'.  Assume 2 6WD trucks.
5. Assume 5 trips per day per truck during Task 4 - 'Build riprap entrance structure…..'  Assume 4 tandem trucks.
6. Assume second excavator is loading riprap at quarry during Task 4.

1. Materials include filter cloth, bulk bags, misc.

7. Assume one excavator can place a minimum of 160 cu m of riprap or excavate a minimum of 380 cu m of gravel per 10 hour day.  

Equipment and Labour

2. Assume total "Rock Truck" time for each task divided by number of tandem trucks (10 cu yds or 8 cu m) or 6WD trucks (21.6 cu yds or 16.5 cu m).
3. Assume bulk of excavated material is hauled or side-casted to nearby floodplain.

Materials
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Sites 8 and 9 
 

Feasibility Assessment 
The mid-channel gravel bar at Site 8 is believed to have formed after and as a result of the 
early 1990’s channel avulsion further upstream.  As indicated in Gaboury et al. (2008): 
  

It is likely that significant erosion at Sites 5-7 in the Block 51 area resulted in the 
transport of coarse bed and bank materials a short distance downstream where they 
settled opposite to Site 8 and created a bar that extends from the right bank to beyond 
mid-channel…Erosion along the left bank (at Site 8) may have resulted from flows 
being deflected away from a cobble/boulder bar. 

As a consequence of bar formation near Site 8 the channel alignment is changed (Figure 1) 
and flows are now being directed towards the toe of the slope at Site 9.   
 
The feasibility of excavating the mid-channel gravel bar at Site 8 (Three Firs) to improve the 
alignment of the channel, reduce erosion on the left bank at Site 8 and redirect the flow away 
from the toe of the slope at Site 9 (Broadway Run) was assessed.  Topographic surveys of the 
channel and left bank floodplain at Site 8 were conducted on 6 July 2009.  A cross section 
was surveyed at Site 8 to assess the aerial extent of the gravel bar and to determine river 
channel morphometry (see Cross Section 2.7 location on Figure 10).  The surveyed cross 
section was similar to the LIDAR interpolated section (Figure 11).  Channel characteristics 
based on the field survey are shown in Table 3.   
Table 3.  Summary of channel characteristics at Site 8 (Three Firs), Cowichan River. 

Present Wetted Width 12.3 m
Present Wetted Depth 0.55 m
Bankfull Width 23.1 m
Bankfull Depth 0.77 m
Riffle Slope (head of bar) 1.2 %
Glide Slope (adjacent bar) 0.03 %
Average Reach Slope 0.32 %

Gravel Bar Length 220 m
Gravel Bar Width 20-48 m  

 

Recommendation  
Our assessment of Sites 8 and 9 suggested that re-alignment of the channel could reduce 
erosion on the left bank at Site 8, inhibit the creation of a meander at Site 8 and as a 
consequence reduce the impact of river flows over the long term on the toe of the slope at Site 
9 (Broadway Run).  The development, discussion and selection of preferred rehabilitation 
measures now by Cowichan River stewards would ensure readiness if slope stability begins to 
degrade significantly at Site 9 in the future.  Alternatively, implementation of preferred 
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rehabilitation measures before slope stability degrades would prevent potential impacts to 
aquatic habitats downstream as a result of significant sediment inputs from Site 9.  As a 
fundamental step in the process of following these rehabilitation approaches, we have 
prepared a conceptual rehabilitation design for Sites 8 and 9.  
 
Conceptual Rehabilitation Design 

The primary objective of the conceptual rehabilitation design is to stabilize the right bank at 
Site 9 by:  1) realigning the river planform near Site 8 thereby reducing the direct impact of 
the river flows on the toe of the bank slope at Site 9, and 2) constructing a riprap revetment at 
Site 9 to further stabilize the bank toe.  As an additional option, during the channel re-
alignment step gravel from the mid-channel bar excavation would be placed along the bank at 
Site 8 and the bank would then be stabilized using a series of riprap groin structures. 
 
The rehabilitation concept would include excavating ~11,000 m3 of gravel and cobble from 
the mid-channel bar and placing this material along the 270 m long left bank at Site 8 and 240 
m long right bank at Site 9 (Table 1; Figure 12).  It is expected that ~7,300 m3 of gravel and 
cobble fill will be placed at Site 8 and ~4,100 m3 at Site 9.   
 
The new channel constructed adjacent to Site 8 would have a base width of 20 m and be ~40 
m wide at the top of bank with an average depth of 1.3 m (at a max depth of 1.7 m) (Figure 
13).  The 40 m wide channel at a shallow gradient of 0.32% would have capacity to convey 
~120 cms.  Larger flood flows would extend beyond the 40 m wide main channel and onto the 
floodplain.  Nine riprap groins with a projection length of 9 m would be placed 30 m apart 
along the left bank at Site 8 (Figure 14).  Bioengineering treatments using suitable vegetation 
treatments such as willow plantings, soil wraps, and reclamation seeding would be applied 
near the banks at each of the groin structures.  Riprap transition structures would be 
constructed at the upstream and downstream ends of rehabilitation section at Site 8 (Figure 
12).   
 
The existing channel at Site 9 has a wetted width of ~23-31 m.  The new channel constructed 
adjacent to Site 9 would have a base width of 25 m and be ~40 m wide at the top of bank 
(Figure 15).  The 40 m wide channel with an average water depth of 2.5 m and gradient of 
0.32% would have capacity to convey ~350 cms.  A riprap revetment would be constructed 
along the 240 m long right bank adjacent to the gravel and cobble fill.  The left bank of the 
channel would be excavated to ensure a channel width of 40 m is maintained.  Bioengineering 
treatments using suitable vegetation treatments such as willow plantings, soil wraps, and 
reclamation seeding would be applied on the top surface of the gravel fill. 
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Figure 10.  LIDAR map of Cowichan River showing location of interpolated cross sections at Sites 8 and 9. 
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Figure 11.  Comparison of surveyed cross section and interpolated section using LIDAR data at Cross Section 2.7, Site 8 (Three Firs).
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Figure 12.  LIDAR map of Cowichan River showing plan view of rehabilitation concept at Sites 8 and 9. 
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Figure 13.  Plots of typical cross sections for Site 8 (Three Firs) rehabilitation concept. 
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Figure 14.  Typical cross section and plan view of groin for Site 8 (Three Firs) rehabilitation concept. 
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Figure 15.  Plots of typical cross sections for Site 9 (Broadway Run) rehabilitation concept.



Cowichan River – Channel Improvements    January 2010 

LGL Limited    26 

Benefits to Rehabilitation 

As stated in Gaboury et al. (2008), “Site 9 has the greatest potential of having an impact on 
fish habitat in the Cowichan River and therefore the highest priority for rehabilitation”.  
Furthermore, the authors state “the preparation of design alternatives would ensure 
preliminary designs are in-hand to react in a timely manner to potentially significant failures 
that are forecasted or that do occur in the future”. 
 
Under the current condition, erosion is occurring at Site 8 which is leading to the eventual 
creation of a meander bend.  Up to 35 m of lateral channel migration has occurred at Site 8 
between 1984 and 2005 (Gaboury et al. 2008).  The developing meander will over time have a 
greater influence on directing river flows directly at the toe of the bank at Site 9.   The 
conceptual rehabilitation design as proposed would re-align the channel at Site 8, re-
establishing the historic alignment in the main channel prior to the avulsion that occurred at 
Block 51 in the late 1990’s.  The straighter channel along with bank stabilization measures at 
Site 8 would prevent a meander from forming and consequently reduce the direct impact of 
moderate and high discharges on the toe of the slope at Site 9.     
 
The slope at Site 9 is comprised of >99% of soils <2 mm, with the largest components being 
silts and clays (Gaboury et al. 2008).  Impacts of this potential sediment loading on fish 
habitats, should a significant slope failure occur, would be primarily to the quality and 
quantity of downstream spawning and incubation habitats.  It is expected that the impact on 
salmon incubation would be similar to that found for the impacts from deposition of 
sediments from Stoltz Bluff.  In 2004/05, field assessments by Fisheries and Oceans Canada 
determined that salmon egg-to-fry survival rates in the lower river reaches were dramatically 
lower than those in the upper river reaches.  Test incubators installed in the upper and lower 
mainstem (over ~40 km) found a mean egg-to-fry survival rate of 86% at the uppermost site 
near Cowichan Lake, compared with mean survivals ranging from 0.7 to 6.8% at three sample 
sites in the lower river (Burt et al. 2005).  Proposed rehabilitation works at Site 8 as well as 
the riprap revetment and toe protection at Site 9 would stabilize the currently unstable slope at 
Site 9 and reduce or prevent the potentially significant silt loadings to the river from this 
source. 
 

Estimated Cost 

The estimated cost for construction of the channel and inlet structure at Sites 8 and 9 has been 
estimated at ~$802,000 (Table 4).  Estimated costs include a cost contingency of +30% for 
construction, which is typically applied for preliminary to feasibility level cost estimates.  The 
cost contingency would be expected to decrease as more detailed construction plans and 
specifications were developed.  Rehabilitation efforts at Sites 8 and 9 are constrained by the 
logistical difficulty of implementing bank stabilization works on both the right and left banks 
of the river.  These logistical difficulties tend to increase the cost of rehabilitation. 
 
If the project was phased over two years, the cost +30% contingency for constructing the 
rehabilitation works at Site 9 in the first year would be ~$514,000 and the cost at Site 8 would 
be ~$354,000.  The additional cost of construction over two years is about $66,000.  The 
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advantage of staging the project over two years is that the priority objective for the project, 
i.e., to stabilize Site 9, is achieved in the first year.  The approach could be that once Site 9 is 
stabilized, the effects are monitored for several years and based on the effectiveness 
monitoring results the works at Site 8 are or are not constructed.  
 
Alternative options in the design to reduce excavation volumes from the left bank at Site 9 to 
help reduce costs include:  i) reducing the width of the active channel at Site 9; ii) adjusting 
the base width for the channel cross section to 20 m; or iii) constructing a benched channel 
that is similar in shape to Site 8.
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Table 4.  Time and materials construction budget estimate for Cowichan River – Sites 8 and 9 Rehabilitation Project (based on rates from 2009, J. 
Sandhu, Johel Bros. Contracting Ltd. pers. comm.).  

 
Task Description Lump Sum Total

Excavator 1: 
Model 330

Excavator 2: 
Model 330

Exc. 3:  
Model 320

Rock Truck 
6WD 

Articulated
Rock Truck 

Tandem
Cat. Dozer: 
Model D8 Supervisor Labour

Bioengineering 
($/linear m) Riprap Materials

10 Hour Day & Unit Rates $1,800.00 $1,800.00 $1,250.00 $1,400.00 $850.00 $2,100.00 $500.00 $300.00 $155.00 $28.00

1 Mobilize, survey, mark proposed 
works in channel $8,000 2 2 $9,600

2 Flow Diversion/ Fish Salvage/ 
Machine Access Development $30,000 4 $32,000

3 Develop accesses to gravel bar; to 
Three Firs and to Broadway Run 4 4 160 $5,000 $18,680

4
Excavation of gravel bar and filling of 
channel along Three Firs and 
Broadway Run

17 17 50 10 17 2 $161,300

5
Build rock groins and riprap transition 
structures at Three Firs 7 7 27 7 1050 $1,000 $78,200

6 Riprap placement at Broadway Run 12 12 45 12 1800 $1,000 $132,250

7
Channel Excavation on Left Bank at 
Broadway Run 11 11 35 11 $94,100

8 Bioengineering  390 $60,450

9 Remove access structures in river and 
clean up site  5 5 5 $13,000

10 De-mobilize from site $15,000 3 3 $17,400
Sub-totals (days/Lump Sum) $53,000 56 28 19 85 72 10 65 12 390 3,010 $7,000
Sub-totals ($) $53,000 $100,800 $50,400 $23,750 $119,000 $61,200 $21,000 $32,500 $3,600 $60,450 $84,280 $7,000
TOTAL $616,980
CONTINGENCY (+30%) $185,094
GRAND TOTAL $802,074
Notes:
1. Materials include filter cloth, bulk bags, misc.
2. Assume total "Rock Truck" time for each task divided by two tandem trucks (10 cu yds or 8 cu m). Alternatively, 6WD trucks (21.6 cu yds or 16.5 cu m) could be used for gravel and riprap hauling

Equipment and Labour Materials

6. Assume two excavators during excavation of gravel bar and filling of channel, and three during riprap works.  One of the three excavators would be loading rock in the quarry.

3. Assume 20 trips per day per 6WD articulated truck during Task 4 - 'Excavation of gravel bar and filling….'  Assume 3 6WD trucks.

7. Assume one excavator can place a minimum of 160 cu m of riprap or excavate a minimum of 360 cu m of gravel per 10 hour day.  

5. Assume 5 trips per day per tandem truck during Task 6 - 'Riprap placement at Broadway Run'.  Assume 4 tandem trucks
4. Assume 5 trips per day per tandem truck during Task 5 - 'Build rock groins...'  Assume 4 tandem trucks.

8. Assume bioengineering treatments are soil wrap and shrub treatments for 3 m width and broadcast seeding for balance. 
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