
 
 

 
 
 
Re: Lower Cheakamus River Habitat Restoration Phase II Project 2008  
 
 
 
Project Location  
This habitat restoration project will be conducted on the lower Cheakamus River, located 
approximately 10 km north of the city of Squamish, BC.  The work will occur within a 
1.5 km section of the river with the upstream-most structure being located in at the 
southern end of North Vancouver Outdoor School property.  Approximately 450 m 
downstream from the first three structures will be 7 additional structures distributed over 
250 m of stream bank.  The coordinates of the upstream-most structure location is 
49.812196 & -123.150786 while the furthest downstream structure is located at 
49.805874 & -123.147844.  The landmark that will be used as a reference point and for 
numbering the structures will be a semi-permanent, large, natural log jam located 102m 
downstream from the last structure at the coordinates (49.810381 & -123.147671).  
Attached are overview, property and reach maps (Appendix I to IV) which identify the 
project location and provide further details. 
 
 
Impacts to Fish Habitat 
Recent and historic anthropogenic impacts that have resulted in an overall reduction of 
the quantity and quality of available fish habitat in the Cheakamus River include: (1) 
forest harvesting practices, (2) hydroelectric development, (3) erosion control measures 
(dyking), and (4) the recent train derailment and subsequent toxic spill in mid-summer 
2005. 
 
 
Rationale for Restoration 
Resident species and anadromous species with the longest stream residency periods stand 
to benefit the most from the installation of habitat structures (Triton 2006).  Prior to the 
impacts on lower reach fish populations associated with the train derailment, Golder 
(2005) rated the placement of large woody debris (LWD) in glides and riffles lacking 
depth and cover as a medium to high priority to improve channel complexity for the 
enhancement of existing juvenile salmonid winter and summer habitat.  Furthermore, 
Triton (2006), working for CN Railway Company, identified structural habitat 
improvements, such as LWD, as an effective restoration strategy, while adding LWD was 
discussed as an option for improvements for the Cheakamus River (Labelle 2006).  Off-
channel and tributary habitats were least affected overall by the spill (McCubbing et al. 
2005), and considerable off-channel habitat rehabilitation projects have already been 
constructed over the past two decades (Elderton and Melville, 2003).  Accordingly, it is 
the mainstem river habitats that need to be the focus of compensation projects in the 
Cheakamus River watershed.  
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The Cheakamus Ecosystem Recovery Technical Committee (CERTC), composed of 
representatives from Fisheries and Oceans Canada, Squamish First Nation, District of 
Squamish, CN Railway Company, and Ministry of Environment oversee and coordinate 
recovery and monitoring efforts from the 2005 chemical spill.  The committee agreed to 
address historic anthropogenic habitat impacts and the recent impacts of the toxic spill on 
the fish populations of the lower Cheakamus River, by initiating river habitat restoration 
work involving LWD structures.  As an initial pilot demonstration phase, 11 LWD 
structures were constructed during the 2007 fisheries window.  The CERTC committee 
and stakeholder groups involved in the work are pleased with the performance of these 
structures, and have requested one additional phase of LWD placement in 2008. 
 
 
Proposed Work 
 
Project Objectives: 
 
1. Install 8 LWD structures designed to: 

·  improve juvenile summer and winter-rearing habitat to increase summer and over-
wintering survivals of the species most affected by the spill, 

·  improve adult spawning habitat through LWD-induced substrate deposition, 
·  create sound wood structures to accelerate the natural recovery of fish habitat and 

improve ecological processes (i.e. carcass retention and nutrient cycling) for long-
term sustainability; 

2. Provide for safe paddling conditions:  
·  through design modifications,  
·  by ensuring that structures are close to the banks on straight sections, and  
·  river-level signage to make paddlers and anglers well aware of habitat structures; 
 

3. Conduct initial post-construction effectiveness monitoring of structural stability and 
salmonid utilization (compared to untreated spatial controls) during autumn to spring 
of 2008-2009. 

 
 
Project Area and Reach Location 
Overview maps of the project area are provided in Appendix I and II, with references to 
local landmarks including the North Vancouver Outdoor School, the Bailey bridge and 
the natural log jam.  Reach 1 is comprised of three triangulated structure that are 
complementary to the structures that were constructed last summer. The remaining LWD 
structures are proposed for the right bank of Reach 2 (looking downstream) along an 
eroded bank on Squamish First Nation’s IR # 11.  Seven individual habitat units are 
proposed for this 250 m section, 7 LWD triangulated “W” type structures (Appendix VI).   
 
Machine and material access has been designed to minimize impacts to the riparian area 
and existing restoration channels, while avoiding the creation of any type of path for the 
river to take during high flow, bank surpassing events.  A remnant tote trail extends from 
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the Paradise Valley Road to the river’s edge and will be used to transport material, 
personnel and equipment to and from the river.  Immediately following instream 
restoration activities (structure construction), the road will be deactivated and any 
denuded areas will be rehabilitated through methods such as replanting with species 
native to the area, and spreading seed and straw to minimize erosion and initiate 
regeneration.  Residual LWD will be left on the disturbed floodplain to enhance stability 
and re-vegetation.  
 
 
 
Habitat Structure Design 
Wood structures have been designed to increase instream complexity, create scour and 
therefore increase pool depth, trap drift wood, create cover for summer and winter rearing 
juveniles, and create cover for adult salmonids.  Additionally, structures will collect 
spawned out carcasses and hence, retain organic nutrients in the system for longer periods 
of time.  
 
The LWD structure designed for implementation 2008 is the ballasted, bank-attached, 
log-rootwad triangulated structures (Appendix VI).  These structures are attached to 
riparian trees (large conifers) or very large boulders buried in the ground, as “deadmen” 
(Appendix VI & VIII) to resist frontal hydraulic drag forces, and sufficient boulder 
ballast on the apex offsets buoyancy forces.  Deadmen will form the primary on-shore 
ballast as most riparian trees are not mature.  In a study of 3,946 instream structures, 
Roper et al. (1998) found that structures designed with connections to the streambank had 
greater durability following floods.  Structures will be cabled according to an epoxy 
adhesive methodology outlined in the Watershed Restoration Plan Technical Circular No. 
9 (Slaney and Zaldokas 1997). 
 
The project coordinator will direct the excavator operators as well as the cabling crew 
members to construct and secure the large woody debris structures as per the designs 
found in the 2003 habitat restoration prescription report, including the recent (April 21, 
2008) revisions.  A hydraulic engineer will conduct a desktop and on-site review of the 
LWD structures to ensure adequate boulder ballasting and suitable structure locations 
have been considered.  A crew of four, including members from BCCF and a member of 
the Squamish Nation, will secure the structures to ballast rock and deadmen using 
galvanized steel cable, epoxy, and cable clamps.   
 
Minor design modifications reflect more recent experience gained with these and related 
structures at the West Kettle, Keogh, Silverhope and Seymour rivers.  For example, in 
addition to two rootwad-log primaries that form the triangle or ‘V’ of the structure, one or 
two additional logs are employed to provide a ballasted ramp to collect driftwood, which 
further increases steelhead and coho overwintering refugia.  Boulder clusters installed 
directly upstream and downstream are designed as steelhead parr and pre-smolt habitat 
and double as deflector guard boulders for paddler safety.  To compensate for reduced 
habitat values in removing the frontal rootwads (for paddler safety), stumps are ballasted 
into the center of the structure to provide ideal foraging and cover for juveniles.  Parallel 
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LWD structures are used in instances when the construction of triangulated structures is 
difficult, such as at a location where the streambank is excessively high or steep. 
 
To provide safe river navigation while maintaining structural integrity and functionality, 
potential design modifications include:  
 

·  Securing structures closer to the streambank to ensure adequate thalweg water for 
navigation, 

·  Installing frontal upstream facing logs without rootwads, 
·  Cutting off the upper roots of the rear logs,  
·  Setting 3-4 boulders as a deflector cluster (guard boulders) directly upstream of 

the large wood habitat structures 
·  Keeping boulder ballasting cables very short and ‘hidden’ (they are passed 

through log surfaces) and pre-loading the structures with smaller diameter woody 
debris provide further safety for recreational paddlers and drifters, and 

·  Providing high visibility signage on the river bank to advise water navigators of 
log structures and maps submitted to local recreational shops detailing structure 
locations. 

 
Conceptual drawings of a typical and a modified triangulated LWD structure is provided 
in Appendix VI, and a photo of reach 2 where structures would be embedded along the 
streambank is provided in Appendix VII. 
 
The greatest risk that would be incurred during this type of project is the potential loss of 
a LWD structure. To reduce the possibility of this happening, all structures will be 
properly ballasted to a 2.5 to 3 times safety factor, meaning each structure will have 2.5-3 
times the required amount of ballast needed to weigh it down as outlined by D’Aoust and 
Millar (1999 and 2000).  Secondly, the LWD structures will be properly cabled to buried 
deadman anchors to prevent structure loss, and finally, all cable attachments will be 
duplicated to provided redundant safety measures.  BCCF staff members have five 
seasons of LWD restoration experience in Lower Mainland river systems and draw from 
another 30+ years of direct fish habitat restoration experience through professional 
biologists and engineers subcontracted for instream activities. 
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Appendices 
 
 
 
 

APPENDIX I:  OVERVIEW MAP OF PROJECT AREA IN REFERENCE TO LOCAL 
LANDMARKS6 

APPENDIX II:  OVERVIEW MAP HIGHLIGHTING STRUCTURE LOCATIONS7 

APPENDIX III:  PROPERTY MAP WITH SURVEY PARCEL LOTS HIGHLIGHTED8 

APPENDIX IV:  SURVEY PARCEL LEGAL DESCRIPTIONS 

APPENDIX V:  REACH 2 EMBEDDED STRUCTURE LOCATIONS 

APPENDIX VI:  TYPICAL AND MODIFIED STRUCTURE DESIGNS 

APPENDIX VII:  CONCEPTUAL LWD STRUCTURE POSITIONING AND PARALLEL 
STRUCTURE DESIGN 

APPENDIX VIII:  PHOTO EXAMPLES OF DEADMAN ANCHORING AND RIVER-
LEVEL SIGNAGE 

APPENDIX IX:  LITERATURE CITED 

 
 
 
 



 

 
Overview map highlighting the 2007 restoration reach and the 2008 proposed reach with the structure 
locations identified.  A thumbnail map in the legend shows the project area in relation to the town of 

Squamish and the Squamish River.

Appendix I 
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Overview map identifying the proposed restoration on the lower Cheakamus River.  Area landmarks 
such as the North Vancouver Outdoor School property and the rotary screw traps are highlighted on 

the map and identified in the legend.

Appendix II 
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Property map showing the lots associated with the proposed project area.  Further details (survey parcels/lot descriptions) are provided next page (Appendix 

4).

 

Appendix III 
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District Lot #1243: 
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Photo of Reach 1 downstream of the rotary screw traps showing the proposed structure locations in the right bank.  Triangulated LWD 

structures are shown in red.  Note the ample room remaining for river navigation and the easy of which paddlers will be able to navigate to 
avoid the structures. 

 

 

 

Appendix V Appendix V 
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Photo of Reach 2 showing the proposed structure locations in the eroding right bank triangulated LWD structures are shown in red.  Note the 

ample room remaining for river navigation and the easy of which paddlers will be able to navigate to avoid the structures. 
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Conceptual drawing of a modified version of the typical structure.  Cutting off or trimming the rootwads 
on the upstream-facing primary log and placing large guard boulders to deflect some of the flow are 

design modifications that accommodate safe river passage.  Securing a stump centrally in the structure, 
as compensation for trimming/removing the rootwad, increases habitat complexity and provides prime 
cover habitat.  Implementing a boulder cluster downstream of the structure further increases habitat.  

Buried deadmen (light gray with dashed outline) provide secure attachment to the streambank. 

 

 

 

 

 

 

 
 

Example of what a structure could look like embedded into the streambank at Reach 2.  The features 
displayed in this conceptual drawing include 3 guard boulders upstream of the structure, 1 ramp log, 1 

stump centrally secured in the structure, a habitat boulder cluster located downstream of the structure, and 
buried deadmen positioning (light gray with dashed outline). 

 

 

 

Appendix VI 
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Appendix VII 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conceptual drawing of the proposed LWD structures to be installed in the second restoration reach on the Cheakamus 
River.  
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Photo showing a BCCF crew member drilling the streambank end of a primary log for fastening 
to the buried deadman anchor ballast rock.  Two rocks are positioned on either side of the log, 

cables are wrapped around and through the log to form a ‘bight’, and then securely anchored into 
the rocks using epoxy.  In this photo, the crew member is standing on the top of one of two 

mostly buried deadman boulders. 

  

Photo showing the warning sign posted on a bridge to inform river users of the downstream habitat 
structures.  In addition to these signs being designed with high visibility characteristics, the sign measure 3’ 

by 3’, features large print, and are strategically placed making them clearly visible from a significant 
distance upstream.  Text on the sign reads: “Warning: Fish Habitat Structures Have Been Constructed 

Along The Streambank.  Please Use Caution.” 

Appendix VII 
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