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Recovery Management

Recovery

Cheakamus Ecosystem Cheakamus Ecosystem
Recovery Technical Recovery Steering
Committee (CERTC) Committee (CERSC)

Stakeholder Team (ST)

October 25, 2007
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Committees

Cheakamus Ecosystem Restoration Technical (CERNG)Steering
(CERSC) Committees

Members:
— BC Ministry of Environment (MoE)
— Canadian National Railway (CN)
— District of Squamish (DoS)
— Fisheries and Oceans Canada (DFO)
— Squamish Nation (SN)

Stakeholder Team (ST)

— Non-profit organizations
— Individuals
— Other interested parties

October 25, 2007
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CERTC

CERTC strives for consensus among members on all
programs and reports

e CERTC (www.certc.ca)
* Monthly meetings (24)
e Open houses (3)

e Impact evaluation

 Recovery Plan (CERP) and projects
— Fish culture
— Habitat enhancement
— Monitoring programs

October 25, 2007

Slide 6



Recovery Projects

* Physical habitat enhancement
— Dave Marshall Salmon Reserve, 2006
— Large Woody Debris (LWD) demonstration, 2007
— Km 6.5 side channel, 2007
— Cheekye River bridge, 2007
— Wilson Slough reunion, 2007
— Km 8 side channel, 2008
 Cheakamus Ecosystem Recovery Fund (CERF)
e Fish culture (hatcheries)

October 25, 2007
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Dave Marshall Salmon Reserve

Fish access and habitat
enhancements

— Mile 49, Gorbuscha,
Gorbuscha East & Mykiss
channels

Target species

— Coho

— Chinook

— Rainbow (steelhead)

2290 nfof new or
Improved habitat

Report on CERTC website

October 25, 2007
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LWD Demonstration Project

Install mainstem habitat
structures
— Increase available habitat

Target species

— Rainbow (steelhead)
— Chinook

— Bull trout

— Cutthroat

550 n*of new or
Improved habitat
— 11 habitat structures

October 25, 2007
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Km 6.5 Side Channel

e Re-water side channel
— Install habitat structures
— Increase available habitat

o Target species
— Coho
— Rainbow (steelhead)
— Chinook
— Bull trout

e 1650 ¥ of new habitat
— 30 LWD structureg100n¥)
— 48 boulder cluster@.00n¥)

October 25, 2007
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Km 6.5 - Construction

October 25, 2007
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Cheekye River Bridge

e Improving access

— Increase available
habitat

e Target species
— Steelhead

— Cutthroat
— Bull trout

e Concrete apron
removal

October 25, 2007
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Wilson Slough Reunion

 Re-connect Wilson Slough
to Squamish Estuary
— Improving access and water
quality
— Increasing habitat
o Target species
— Pink
— Chinook
— Cutthroat

« Construction underway

October 25, 2007
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Wilson Slough - Construction

October 25, 2007
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Km 8 Side Channel

 Re-water side channel
— Reduce stranding
— Install habitat structures
— Increasing habitat

o Target species
— Rainbow (steelhead)
— Chinook
— Char

* Intake design underway

October 25, 2007
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Cheakamus Ecosystem Recovery Fund (CERF)

o Established and funded by CN

 CERF is additional to CN/CERTC Initiatives
e $400,000 per year / 5 years

 Encourage community involvement

* Focus on physical habitat projects

 Funded projects:
— New training dyke culvert
— Coho smolt POST tagging assessment
— Creel survey

October 25, 2007
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Fish Culture

Species

Targets

Status

Chinook

2006 — 100,000 eggs
2007 — 100,000 eggs

2007 —~ 114,000 fry released
2007 — ~108,000 eggs collected

Pink

2005 - 500,000 eggs
2007 — 1,000,000 eggs
2009 — 1,000,000 eggs

2006 — 574,533 fry released
2007 — ~442,000 eggs collected
2009 — scheduled for fall 2009

Steelhead

2007 — 20,000 smolts
2008 — 20,000 smolts

2007 — 21,480 smolts released
2007 —rearing 18,000 fry

Coho

2007 — 80,000 eggs

2007 —scheduled for fall 2007

October 25, 2007
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Recovery Targets - Juvenile Salmon Outmigrants

Species Recovery Target 2006 Status
Chinook Range: 60,000-222,000 2006 = no estimate - impact year
2007 — data under preparation
Coho Range: 39,000-128,000 2006 = 36,209 impact year
2007 — data under preparation
Pink Minimum 326,045 2006 = 296,405 impact year
2007 — off year (no adults expected)

October 25, 2007
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Recovery Targets — Other Species and Age Classes

Species Recovery Target 2007 Status

Steelhead | (range: 255-469 adults) Information pending from BC Hydro

Cutthroat | Equilibrium Few juveniles captured post-spill

Char Target under development | Adult and juveniles observed post-spill
2007 population estimate forthcoming

Stickleback| Equilibrium Adults and juveniles observed post-spill

Sculpin Equilibrium More abundant in lower four kilometres

Lamprey | Equilibrium Multiple age classes observed suggesting

spill impacts less than originally estimated

October 25, 2007
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Recovery Monitoring

October 25, 2007
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Recovery Monitoring

Resident fish abundance monitoring (RAMP)
Non-anadromous reach fish abundance
Off-channel habitat mark-recapture

Acoustic tracking of hatchery smolts

Char radio telemetry and enumeration
Chinook coded wire tagging

Information sharing — BC Hydro
— Juvenile salmon migration
— Steelhead adult enumeration

Other species

October 25, 2007
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Resident Fish Abundance Monitoring Program

* Monitoring abundance
— Below barrier
— Multiple methods
e Target species
— Bull trout
— Cutthroat trout
— Lamprey
— Sculpin
— Stickleback
e Ongoing Program

October 25, 2007
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Non-anadromous Reach Fish Sampling

* Monitoring abundance
— Above barrier
— Electrofishing and minnow
trapping
e Target species
— Trout
— Char
— Sculpin
— Stickleback
e Ongoing program

October 25, 2007
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Off-channel Habitat Mark-recapture

« Evaluated post-spill
abundance
— Capture and mark juveniles
— Size and density
— Population estimate

o Target species
— Coho
 Report on CERTC website

October 25, 2007
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Acoustic Tracking of Hatchery Smolts

e Monitor smolt
migration

— Track tagged smoilts in
Cheakamus River and
Georgia Strait

e Target species
— Steelhead
— Coho
e Ongoing programs

October 25, 2007
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Char Radio Telemetry and Enumeration

 Fill information gaps
— Radio tag adult char
— Monitor migration

— ldentify life history
strategies

— Snorkel surveys to
estimate population

e Target species
— Bull trout
e Ongoing program
October 25, 2007
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Chinook Coded Wire Tagging

* Fish culture evaluation
— Migration patterns

— Hatchery rearing
strategies

— 200,000 CWT in 2007

— Funded by CN &
Pacific Salmon
Foundation (PSF)

e Ongoing program

October 25, 2007
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Information Sharing - BC Hydro

e Juvenile salmon migration

— Population estimates for
chinook, coho, pink, chum
and steelhead

— 2000-2007 complete,
ongoing to 2014

 Steelhead adult
enumeration

— Snorkel surveys to estimate
population

— 2000-2007 complete,
ongoing to 2014

October 25, 2007
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Other Species

October 25, 2007
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Other Species, Cont'd:

Amphibian assessment

— Limited use of mainstem

— Indirect effects plausible

— Spring 2007 survey

— Successful breeding observed
Waterfowl observations

— Periodic use of mainstem

— Indirect effects plausible

— Documented since 2006

— Expected species present

— Successful breeding observed

Incidental wildlife observations
being documented

October 25, 2007
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Recovery Progress

Impact assessment accurate with exceptions
— Impact to lamprey may have been over estimated

Recovery targets refined based on information
from non-impact years

Recovery projects implemented
Multiple monitoring programs

Adaptive management principles applied to
address information gaps

October 25, 2007
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Adaptive Management

“Learning by doing”

Planning

Implementing
Monitoring

Adjusting and improving
Refinement

October 25, 2007
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Applying Adaptive Management

~N 7

—» RECOVERY <

Examples:

« RAMP - Adjusted sampling locations
« RAMP — Implemented marking and genetic sampling
o Char — Adjusted receiver locations based on telgmet

« Km 6.5 - Implemented based on monitoring advantages

collaboration with NVOS
October 25, 2007
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CERTC Status

Proposed project

Planned 2006

Implemented 2007

Fish culture (pink, chinook and steelhegdd)  Yes Yes
Remove Cheekye River apron Yes Yes
Wilson Slough reunion Yes Yes
LWD structures Yes Yes
Km 11 side channel Yes No
Km 6.5 side channel * No Yes

* Added through adaptive management

=

October 25, 2007
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CERTC Status

e Information gaps — 2006
— Non salmonid (resident) species
— Non anadromous reach
— Potential for natural recovery
— Ecological effects
o Steps taken - 2007
— Implemented RAMP
— Monitoring of non anadromous reach
— Improved understanding of natural recovery
— Amphibian assessment
— Considered overall ecological effects

Adaptive Management at Work

October 25, 2007
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CERTC Status

Communications and Consultation

« CERTC website
— Monthly meeting summaries
— Posted study outlines and technical reports
— Links to BC Hydro monitoring reports

e CERTC

— Regular monthly meetings, and other
correspondence

— Striving for consensus on programs and reports
— Attendance at ST meetings

October 25, 2007

Slide 36



CERTC Status

Consultations striving for consensus

Public communications, meetings, website
Implementing programs to fill information gaps
Implementing recovery strategies

Monitoring fish abundance and recovery strategies
Reviewing monitoring results

Applying adaptive management

October 25, 2007
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Recovery Review

How recovery Is being achieved
~ormation of CERTC, CERSC, ST
mpact evaluation
Recovery strategies identified and implemented
Monitoring programs identified and implemented

Monitoring, reviewing and adjusting targets and
strategies (annually, 3 year and 10 year)

Ongoing public meetings and consultation

October 25, 2007
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Cheakamus Ecosystem Recovery

Public Information Session

Thank-you for your Attendance
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