Re: Lower Cheakamus River Habitat Restoration Phasé Project 2008

Project Location

This habitat restoration project will be conductedthe lower Cheakamus River, located
approximately 10 km north of the city of SquamiBK;,. The work will occur within a
1.5 km section of the river with the upstream-nsisicture being located in at the
southern end of North Vancouver Outdoor School griyp Approximately 450 m
downstream from the first three structures will/badditional structures distributed over
250 m of stream bank. The coordinates of the epstrmost structure location is
49.812196 & -123.150786 while the furthest dowrestrestructure is located at
49.805874 & -123.147844. The landmark that wiluised as a reference point and for
numbering the structures will be a semi-permararge, natural log jam located 102m
downstream from the last structure at the coordsé49.810381 & -123.147671).
Attached are overview, property and reach maps €Agix | to IV) which identify the
project location and provide further details.

Impacts to Fish Habitat

Recent and historic anthropogenic impacts that heselted in an overall reduction of
the quantity and quality of available fish habitathe Cheakamus Rivarclude: (1)
forest harvesting practices, (2) hydroelectric digweent, (3) erosion control measures
(dyking), and (4) the recent train derailment anbdsgquent toxic spill in mid-summer
2005.

Rationale for Restoration

Resident species and anadromous species withrigedbstream residency periods stand
to benefit the most from the installation of habgfuctures (Triton 2006). Prior to the
impacts on lower reach fish populations associatéiu the train derailment, Golder
(2005) rated the placement of large woody debM&[) in glides and riffles lacking
depth and cover as a medium to high priority torimwp channel complexity for the
enhancement of existing juvenile salmonid winted anmmer habitat. Furthermore,
Triton (2006), working for CN Railway Company, idéied structural habitat
improvements, such as LWD, as an effective restoratrategy, while adding LWD was
discussed as an option for improvements for theakdraus River (Labelle 2006). Off-
channel and tributary habitats were least affeotegtall by the spill (McCubbing et al.
2005), and considerable off-channel habitat reltabdn projects have already been
constructed over the past two decades (Eldertorivaaidlle, 2003). Accordingly, it is
the mainstem river habitats that need to be thesa¢ compensation projects in the
Cheakamus River watershed.



The Cheakamus Ecosystem Recovery Technical Conenf{ftERTC), composed of
representatives from Fisheries and Oceans Cangdan®sh First Nation, District of
Squamish, CN Railway Company, and Ministry of Eamiment oversee and coordinate
recovery and monitoring efforts from the 2005 cheahspill. The committee agreed to
address historic anthropogenic habitat impactstl@decent impacts of the toxic spill on
the fish populations of the lower Cheakamus Rilgnnitiating river habitat restoration
work involving LWD structures. As an initial pilolemonstration phase, 11 LWD
structures were constructed during the 2007 fissasindow. The CERTC committee
and stakeholder groups involved in the work aragee with the performance of these
structures, and have requested one additional pfd3&'D placement in 2008.

Proposed Work
Project Objectives:

1. Install 8 LWD structures designed to:
- improve juvenile summer and winter-rearing haliitathcrease summer and over-

wintering survivals of the species most affectedhzyspill,
improve adult spawning habitat through LWD-indusethstrate deposition,
create sound wood structures to accelerate theahaticovery of fish habitat and
improve ecological processes (i.e. carcass reteatal nutrient cycling) for long-
term sustainability;

2. Provide for safe paddling conditions:
through design modifications,
by ensuring that structures are close to the banksdraight sections, and
river-level signage to make paddlers and angletsamgare of habitat structures;

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

Project Area and Reach Location

Overview maps of the project area are providedppexdix | and II, with references to
local landmarks including the North Vancouver Owd8chool, the Bailey bridge and
the natural log jam. Reach 1 is comprised of threagulated structure that are
complementary to the structures that were con&tduetst summer. The remaining LWD
structures are proposed for the right bank of R&agboking downstream) along an
eroded bank on Squamish First Nation’s IR # 11lve8endividual habitat units are
proposed for this 250 m section, 7 LWD trianguldd type structures (Appendix VI).

Machine and material access has been designechiming impacts to the riparian area
and existing restoration channels, while avoidimgdreation of any type of path for the
river to take during high flow, bank surpassingrége A remnant tote trail extends from



the Paradise Valley Road to the river's edge aridoeiused to transport material,
personnel and equipment to and from the river. édliately following instream
restoration activities (structure constructiong thad will be deactivated and any
denuded areas will be rehabilitated through metlsods as replanting with species
native to the area, and spreading seed and stremnimize erosion and initiate
regeneration. Residual LWD will be left on thetdibed floodplain to enhance stability
and re-vegetation.

Habitat Structure Design

Wood structures have been designed to increageanstcomplexity, create scour and
therefore increase pool depth, trap drift woodat¥eover for summer and winter rearing
juveniles, and create cover for adult salmonidddifionally, structures will collect
spawned out carcasses and hence, retain organiemsiin the system for longer periods
of time.

The LWD structure designed for implementation 280@e ballasted, bank-attached,
log-rootwad triangulated structures (Appendix VThese structures are attached to
riparian trees (large conifers) or very large beutdouried in the ground, as “deadmen”
(Appendix VI & V1) to resist frontal hydraulic @ég forces, and sufficient boulder
ballast on the apex offsets buoyancy forces. Deadwill form the primary on-shore
ballast as most riparian trees are not mature study of 3,946 instream structures,
Roper et al. (1998) found that structures desigm#d connections to the streambank had
greater durability following floods. StructureslMae cabled according to an epoxy
adhesive methodology outlined in the WatersheddRatsbn Plan Technical Circular No.
9 (Slaney and Zaldokas 1997).

The project coordinator will direct the excavatpeators as well as the cabling crew
members to construct and secure the large woodysd&huctures as per the designs
found in the 2003 habitat restoration prescriptigport, including the recent (April 21,
2008) revisions. A hydraulic engineer will condaaiesktop and on-site review of the
LWD structures to ensure adequate boulder ballgsiivd suitable structure locations
have been considered. A crew of four, includingrmbers from BCCF and a member of
the Squamish Nation, will secure the structurdsatitast rock and deadmen using
galvanized steel cable, epoxy, and cable clamps.

Minor design modifications reflect more recent exgrece gained with these and related
structures at the West Kettle, Keogh, Silverhope @@ymour rivers. For example, in
addition to two rootwad-log primaries that form thiengle or ‘V’ of the structure, one or
two additional logs are employed to provide a Isaéld ramp to collect driftwood, which
further increases steelhead and coho overwinteefugia. Boulder clusters installed
directly upstream and downstream are designeceathstid parr and pre-smolt habitat
and double as deflector guard boulders for pads#iéaty. To compensate for reduced
habitat values in removing the frontal rootwads (faddler safety), stumps are ballasted
into the center of the structure to provide ideahfiing and cover for juveniles. Parallel



LWD structures are used in instances when the ngoigin of triangulated structures is
difficult, such as at a location where the streamklia excessively high or steep.

To provide safe river navigation while maintainstguctural integrity and functionality,
potential design modifications include:

Securing structures closer to the streambank torersglequate thalweg water for
navigation,

Installing frontal upstream facing logs without teads,

Cutting off the upper roots of the rear logs,

Setting 3-4 boulders as a deflector cluster (gbaulders) directly upstream of
the large wood habitat structures

Keeping boulder ballasting cables very short andidén’ (they are passed
through log surfaces) and pre-loading the strusturi¢h smaller diameter woody
debris provide further safety for recreational daddand drifters, and

Providing high visibility signage on the river battkadvise water navigators of
log structures and maps submitted to local rearatishops detailing structure
locations.

Conceptual drawings of a typical and a modifiedrigulated LWD structure is provided
in Appendix VI, and a photo of reach 2 where stites would be embedded along the
streambank is provided in Appendix VII.

The greatest risk that would be incurred during tipe of project is the potential loss of
a LWD structure. To reduce the possibility of thegopening, all structures will be
properly ballasted to a 2.5 to 3 times safety fiacteeaning each structure will have 2.5-3
times the required amount of ballast needed to hvigidown as outlined by D’Aoust and
Millar (1999 and 2000). Secondly, the LWD struesiwill be properly cabled to buried
deadman anchors to prevent structure loss, anlliyfial cable attachments will be
duplicated to provided redundant safety measuB&3CF staff members have five
seasons of LWD restoration experience in Lower Maid river systems and draw from
another 30+ years of direct fish habitat restoraéigperience through professional
biologists and engineers subcontracted for instractimities.
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Appendix |

| Lower Cheakamus River Habitat Restoration Phase Il Project 2008 |
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Overview map highlighting the 2007 restoration reand the 2008 proposed reach with the structure
locations identified. A thumbnail map in the ledeshows the project area in relation to the town of
Squamish and the Squamish River.



Appendix Il

Overview Map for Cheakamus LWD Phase Il Project 2008
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Overview map identifying the proposed restoratiarttte lower Cheakamus River. Area landmarks
such as the North Vancouver Outdoor School propartythe rotary screw traps are highlighted on
the map and identified in the legend.
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Property map showing the lots associated with tbpgsed project area. Further details (surveygbsitot descriptions) are provided next page (Apiden
4).
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Appendix V

Main Objectives:
Instream complexity
Bank stabilization

Reach Description:
Flat, confined glide void of wood or boulder cover
Shallow laminar depth over entire reach
No juvenile or adult refuge habitat
Large width allows for ample paddlrng space

Photo of Reach 1 downstream of the rotary screpstaaowrng the proposed structure Iocatlos mnjhet bank Trrangulated LWD
structures are shown in red. Note the ample raamaming for river navigation and the easy of wipeldlers will be able to navigate to
avoid the structures.
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Reach 2:
7 LWD
Main Objectives:
Instream complexity
Bank stabilization
Reach Description:
Flat, confined glide void of boulder cover
Eroding Bank
Little juvenile or adult refuge habitat
Large width allows for ample paddling space

L P ERLy W g R e i Bt ak g ML

Photo of Reach 2 showing the proposed structuaitmts in the eroding right bank triangulated LWtEustures are shown in red. Note the
ample room remaining for river navigation and theyeof which paddlers will be able to navigatetoid the structures.
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Appendix VI

Flow

Conceptual drawing of a modified version of thei¢gbstructure. Cutting off or trimming the rootuisa
on the upstream-facing primary log and placingdaggard boulders to deflect some of the flow are
design modifications that accommodate safe rives@ge. Securing a stump centrally in the structure
as compensation for trimming/removing the rootwadreases habitat complexity and provides prime
cover habitat. Implementing a boulder cluster detweam of the structure further increases habitat.
Buried deadmen (light gray with dashed outline)vpie secure attachment to the streambank.

Example of what a structure could look like embeblishto the streambank at Reach 2. The features
displayed in this conceptual drawing include 3 guawulders upstream of the structure, 1 ramp log, 1
stump centrally secured in the structure, a habiatder cluster located downstream of the strectand
buried deadmen positioning (light gray with dasbatline).
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Appendix VI

Motes:
Diarmeter of treas 0.7 meter (base).
Length of frees — 9 meters,

Sope of W structures 50 degrees.
Deadrmen fo be buted a minirmurn of 2 meters, --.,__.
-
L]
«]

SECTION A-A

W-triangular structures
for bank erosion control

Conceptual drawing of the proposed LWD structuodset installed in the second restoration reactherCheakamus
River.
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Appendix VII

Photo showing a BCCF crew member drilling the stte@nk end of a primary log for fastening
to the buried deadman anchor ballast rock. Twks@ee positioned on either side of the log,
cables are wrapped around and through the logto &'bight’, and then securely anchored into
the rocks using epoxy. In this photo, the crew fmenis standing on the top of one of two
mostly buried deadman boulders.

Photo showing the warning sign posted on a bridgeform river users of the downstream habitat
structures. In addition to these signs being aesigvith high visibility characteristics, the sigreasure 3’
by 3', features large print, and are strategicplaced making them clearly visible from a signifita
distance upstream. Text on the sign reads: “Wagrrkish Habitat Structures Have Been Constructed
Along The Streambank. Please Use Caution.”
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