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Executive Summary

This project involved the trucking of approx. 6000 mS of alluvial gravel excavated during the
construction of agquatic habitat at the North Vancouver Outdoor School (NVOS) and gravel
placement on an active river bar in the Cheakamus River.

¢ (including linked project 02.Ch.6)

NV OS has worked with Fisheries and Oceans (DFO) to develop a number of similar salmon
habitat restoration projects on school property over the last two decades. Both parties have a
long- term interest in the overall health of the Cheakamus River and the salmon resource. DFO
agreed to provide the technical supervision and design required for a successful project.



Introduction

During the ongoing Water Use Planning (WUP) process undertaken by BC Hydro (BCH) for
the Cheakamus River atechnical report on the effects of hydroel ectric devel opment on the coarse
sediment supply and associated changes in river morphology was undertaken (Northwest
Hydraulics, 2000). From this report (NHC 2000) Analysis of Channel Morphology and Sediment
Transport Characteristics of the Cheakamus River, prepared for BC Hydro, (Burnaby. 40 p. +
appendices.) a number of conclusions were made relating to coarse sediment supply in the
Cheakamus River:

1 Page 16: "it seems likely that the quantity of bed sediment withdrawn from the lower
river (Daisy Lake dam) since 1957 has averaged not less than 2000 and possibly as much 5000
cubic meters per year."

2. Page 21: "It appears that the Daisy Lake Dam has reduced the coarse sediment to the
alluvia reach between Culliton Creek and Cheekye River to lessthan half of that prior to 1957".
Thisisthe major salmon producing section of the Cheakamus River.

3. Page 27: "Channel pattern in Reach 4 has changed much more than in reach 5 and 6.
Overadl, average channd width decreased from 175 min 1964 to 113 m in 1999" "and the length
of side and back channels connected to the main river declined substantially”. "Overall, the
channel has changed from a braided or wandering pattern to a sinuous, single channel one."
These physical changesin channel morphology have been implicated in the loss of pink, chinook
and steelhead riverine habitats in the Cheakamus River. The changes described have been
attributed partially to the reduction in coarse sediment supply.

4, Page 34: Mitigation for these impactsis discussed below:

(D) "Mitigation for reduced coarse sediment supply may involve supplying coarse sediment
stored on the Rubble Creek fan to the Cheakamus River or supplying gravel from other sources
at convenient sites along the river."

2 "Mitigation for simplification of the channel pattern might involve constructing side
channelsin Reaches 3 or 4, with appropriately-sized intakes from the main river and appropriate
bed material for rearing and spawning." (linked project 02.Ch.6).

The work will improve the maintenance and formation of suitable gravel beds in the Cheakamus
River and promote the creation of side channels. Thiswill have the effect of arresting and perhaps
reversing the decline in the amount of critical spawning habitat for pink salmon which is believed
to limit the ability of this species to recover their pre-hydro development levels of abundance
in the Cheakamus River (Appendix 2). There would be additional benefits to chinook salmon
who would access these habitats during their critical early rearing life stage. BCH monitoring
of out-migrating salmon smoltsin the spring of 2000 identified an eleven-fold decrease in chinook
smolt emigration from the Cheakamus River as compared to the out-migration of this species
observed in aDFO 1966 study. This decrease in smolt numbers was postul ated to be the result
of theloss of channel complexity and abandonment of important sidechannels by the Cheakamus
River from 1966-2000 as aresult of the effects of hydroelectric development in the watershed
(Méelville and M cCubbings, 2000). Coho and chum salmon and steelhead trout would also benefit
from the habitat created.



Study Area

The habitat restoration sites are located on the Cheakamus River downstream of the Cheakamus
River canyon. The gravel placement occurred on provincial un-surveyed crown lands.

Map reference Cheakamus. 92G/14. UTM Coordinates 10U 0487914 UTM 5522742, NAD27.
(N 49°51.537' W123°10.089)

All “recruitment gravel” was excavated from site on North Vancouver Outdoor School.

Approx. 4000 mS of the depostited alluvia gravel was excavated during construction on BCRP
project 02.Ch.6 Cheakamus Sde Channel Construction 2002, between (intake structure): N
49°49.596' W123°09.121' 10U 0489065 UTM 5519143 and (the channel exit): N 49°49.290'
W123°09.147' 10U 0489034 UTM 5518577

Approx. 1400 m® of aluvial gravel was excavated from the northeast end of the Kisutch Refuge
Channel (Site B — C) at 49°49.514' W123°09.116' 10U 0489192 UTM 5518991

Approx. 600 m® of aluvia gravel was excavated from the north end of the “Hydro Pond” (Site
A) at 49°49.422' W123°09.191' 10U 0489981 UTM 5518821

M ethods

Gravel was excavated during construction of the new Cheakamus River Sdechannel Restoration
Project (02.Ch.6), the northwest end of the existing Kisutch Refuge Channel and the existing
aguatic habitat “Hydro Pond” complex and stored on site at NVOS. The gravel was loaded into
trucks at the NV OS work site and transported upstream approximately 4.5 km. and deposited
on an existing active river bar where it would be recruited into the coarse sediment bedload of
the river during high water events. The timing of gravel placement on the active bar was
coordinated with the window for in-river works. Gravel was placed during relatively low flow
periods on the (then) dry main stem bar.

Results

Approximately 6000 md of spawning gravel excavated from the NV OS property was transported
approximately 4.5 km upstream and placed within the active channel of the Cheakamus River.
Further transport could occur over a period of two further years at arate of approximately 6000
m° per year, which iswithin the estimate for the annual gravel recruitment loss to the Daisy Lake
dam As of December 20. 2002 approx. 30% of this gravel had aready been moved by late fall
high water events.

Excavated gravel was the result of habitat construction at North Vancouver Outdoor School.
During construction of BCRP project 02.Ch.6 Cheakamus Sde Channel Restoration 2002
excavated gravel was stored on site for later use, both in channel construction and for this gravel
recruitment project. Further excavations resulted in approx. 2000 m® of gravel and the creation
of 780 m? of new habitat at three sites.



SiteAisan 180 m? extension of the existing amphibian habitat in the “Hydro Pond” area. Site
B and C resulted in an additional 600 m? of spawning habitat on the upstream end of the existing
Kisutch Refuge Channel complex. These last two excavations have the additional benefit of
supplementing groundwater flows into the Kisutch system.

All newly created pond habitat has been supplemented with large woody debris wads.
All margins were seeded to stabilize slopes and significant regeneration of native florais evident
by June 2003.

Discussion

Thefirst limiting factor addressed is the loss of smaller sized gravel from main river habitats
and the overall coarsening of the bed substrate. In addition riverine side channel formation
requires adequate coarse bedload for normal bar formation and migration which creates and
maintains this side channel habitat that is critically important for spawning pink and for rearing
0+ chinook salmon juveniles. Spawning surveys carried out in 1955 and 1957 confirm athat
much more extensive areas in the Cheakamus River supported important spawning populations
of pink, chum and coho salmon prior to hydroelectric development of the river (DFO, 1957).
D.B. Lister (2001) summarised the importance of these sidechannel habitats for sustaining pink
salmon populations in the Cheakamus River and suggested active restoration of these areas as
the only practicable means of recovering these populations (Appendix 2.). The addition of gravel
to mainstem areas will however prevent further erosion of existing spawning habitats and may
in itself lead to a partial recovery of some degraded habitats.

The second limiting factor addressed is loss of nutrients due to the effects of the Daisy Lake

Reservoir and diversion of nutrients out of the basin through the power tunnel to the Squamish
River. This project will increase the biomass of salmon produced by the lower Cheakamus River
and thereby increase the amount of marine derived nutrients that enter the ecosystem each year.

Gravel recruitment projects of this nature have several construction challenges.

Thefirst being an adequate supply of appropriate gravel. Gravel of this nature has significant
monetary value, and trucking cost can also be considerable. This project was fortunate in that
it islinked to habitat construction at North Vancouver Outdoor Schooal (particularly BCRP project
02.Ch.6 — Cheakamus Side Channel Construction) and that the material was in effect donated
by the school. Trucking costs were limited by the short haul distance.

The second considerable challenge is actual deposition of material into an active river system,
Site location must be chosen with care to ensure “recruitment” and to allow awider window
of activity on active river bars. The site chosen for this project is on avery sharp, left bank
corner with relatively high velocities. A secondary flood channel enters the site from the upstream
side and has created a bar that is dry during much of the season. This allowed materials to be
deposited on site during several low flow events, over the course of several months. Approx.
90% of deposited gravels had been recruited before the 2003 freshet.



Applicability to Program Objectives

Former spawning and rearing areas have been lost, primarily due to simplification of the
Cheakamus River in Reach 4 partially attributed to reduction in gravel recruitment below Daisy
Lake dam (Northwest Hydraulics, 2000). All these impacts are related to the footprint effects
of the Cheakamus River power project. These footprint impacts have resulted in less downstream
diversity such as side channels to the main river. The loss of riverine side channels critically
limits spawning and rearing habitat for pink and chinook salmon. Migrating pink fry provide a
major source of food for other species such as steelhead trout and chinook and coho pre-smolts
prior to their migration to saltwater in the spring.

Loss of nutrients due to the effects of the Daisy Lake reservoir and diversion tunnel will be
addressed by increasing the source of marine derived nutrients to the lower Cheakamus River.
The proposed gravel placement will increase salmon returns to the river, which will maximize
the value of the marine derived nutrients to the local ecosystem.

Recommendations

Ongoing- an annual visual assessment and photo documentation will take place carried out by
engineering staff of Fisheries and Oceans to allow for the assessment of gravel recruitment to
theriver at placement locations
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*Appendix A: Recognition of
BC Hydro Bridge Coastal Fish and Wildlife Restoration Program

« All publicity activitieswill be made in the name of the "BC Hydro Bridge Coastal Fish and
Wildlife Restoration Program.

* Information regarding the project will be communicated to members of the Squamish River
Watershed Society which include most of the groups in the area that are interested in fish and
wildlifeissues. NV OS also had representation on the Cheakamus Water Use Planning Committee.
 The North Vancouver Outdoor School produces a school newsletter, which goes out to awide
audience of staff, students, alumni and partners. Details of this project are included in that
newsletter.

« Signage explaining the history of the river and this project's gravel excavation and placement
has been developed and placed in the vicinity of the Paradise Valley Road Bailey Bridge.

Excavating for gravel - Hydro Pond - "Site A"



*Appendix B: Financial Statements

Cost Item[] Descriptionl] Unit cost[] PSTL GST
Channel construction — equipment(] Cat 225,235 excavator[] 17903.000 00 |1253.21
August 27 - September 7, 200200 | 966 loader, dump trucks
NVOS Invoice # 38535[] December 17, 20020 17903.000 1253.21
Channel construction — equipment(] Cat 225,235 excavator[] 5240.000 oo 366.80
September 30 - October 4, 200200 | 966 loader, dump trucks
NVOS Invoice # 38536[] December 17, 20020 5240.00] 00 366.80
Channel construction — equipment(] Cat 225,235 excavator[] 19354.00.[] 00 | 1354.78
February 18 - May 8, 20030 966 loader, dump trucks
Inhouse Studiosl] Warning signs/ Decals[] 824.0001] 618000 57.68
Evergro Canadall Seed[] 270.95[] 00 22.19
Evergro Canadall Freight Charges(] 46.00
NVOS Invoice # 375370 June 20, 20030 20494.95[]  61.800] 1434.65
NV OS Invoice # 38535[] December 17, 20020 17903.000] 00 | 1253.21
NV OS Invoice # 3853601 December 17, 20020 5240.00] 00 366.80
NV OS Invoice # 3753701 June 20, 20030 20494.95[]  61.800] 1434.65
Invoice Total sl 43637.95[]  61.800] 3054.66

I nvoicelll # 38535(11 # 385361 # 38537(1 Total spent in 2002 - 2003

Unit total ] 17903.000 5240.00(0] 20494.95[1 43637.95

PSTO od ot 61.800] 61.80

GSTO 1253.210] 366.80(] 1434.65[] 3054.66

TOTAL:[O 19156.210] 5606.80L 21991.40(] 46754.41011
Project Budget: [ 47640.00010
Budget Surplus:(] 885.59




In-Kind Contributions[l Supplied by:[J]  Unit Value: [ Total:
Project Design/ Approval / Engineering] DFOU 5 days @ $5000] 2500.00
Project Supervision / Biologist[] DFOU 13 days @ $5000] 6500.00
Contracting(] DFOO 2 days @ $4000] 800.00
Layoutl] DFO/NVOSO 6 days @ $5000] 3000.00
Construction Supervision[] DFOO 1 day @ $500C1 500.00
Construction supervision[! NVOSD 10 days @ $3000] 300.00
Labour: Landscaping / seeding] NVOSO 1 day @ $3000 300.00
Labour: Building trails[] NVOSO 1 days @ $3000 300.00
Labour / materials:Pond monitor gaugel] NVOS 1 day @ $3000J 300.00
Labour / materials: Pond monitor gaugel] NVOSs[ O 30.00
Large Woody Debris[] NVOS/ John [ 500.000
Hunter Ltd
10" culvertd NVOSII 100.00
Labour: Accounting, copies etc.[] NVOSD 5 days @ $300C] 1500.00
Gravel approx. market valuell NVOSI 25,000.000
Total In-Kind Contributions( $41,630.00

Appendix C: Construction Details/ I mages

(see attached files)

« Site plan (overall)

* Site plan (NV OS specific)

* Pond as-built sketches (2 sheets)
* Photo Pages (3)

» Main stem bar before deposition / during / after

 Excavation site A - "Hydro Ponds"
* Deposition bar March, May, June / Kisutch Channel excavations SiteB - C

Appendix D: Additional Information




