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Executive Summary

2a_kranu Oh]Jjo ]na DPherejc “k_qiajpN pkkho “arahkla> pl
purpose of the Recovery Plan is to identify and set priorities for activities that intend to achieve the

recovery goals for the watershed and its fish stocks. There are many factors associated with declines of

anadromous salmonids such as stream habitat loss and degradation, over exploitation in sport and

commercial fisheries and ocean survival. This Recovery Plan measures the impacts on the ecosystem of

the freshwater habitat through the components of upslope activities, riparian areas, and streams and their
inter-connection or connectivity. It does not addr ess management issues associated with fisheries harvest,

global climate change or variable ocean conditions.

Pink salmon production in the Tsolum River declined from an historical high of 100,000 pink salmon
adults returning per year in 1935-36 to a record low of ten pink salmon returning to spawn in 1984. Other
salmon and trout stocks followed this same trend. In view of declining returns, the Tsolum River Task
Force was formed to addressthe probable causes linked to problems of: mine site pollution, low summer
water flows in the river and restore fisheries habitat throughout the watershed. The 2015 return was a
record count of approximately 12 9 000 pink salmon. A cautious success resulting from all work done to
date since this population remains vulnerable due to many variables including: sediment loading, channel

instability, continued low flow levels, summer water temperature, food availability and marine survivability.

The Mount Washington Copper Mine, which only operated between 1960 and 1969, had long term
impacts on water quality in the Tsolum River due to acid rock drainage; resulting in the decimation of
these once-strong salmonid populations. Earlyremediation efforts began in the 1980s, eventually leading
to the installation of a geotextile cover over the abandoned mine site in the summer of 2009. This
remediation has led to vast improvements in water quality and levels are now measuring abovefederal
government water quality targets, allowing current restoration efforts to shift focus on other factors

supressing watershed health andlimiting salmon and trout production.

The Tsolum River Restoration Societyand its partners in the Tsolum River Partnership(an interagency and
multi -stakeholder partnership) have been working on the Tsolum River Watershed AssessmentStrategy
since 2010 when monitoring showed that the Ministry of Environment water quality copper objectives

were being met consistently.

The Tsolum River Recovery PlaifTRRPYepresents the culmination of a series of technical assessmats,
recommended and overseen by the TRRP, outlining a comprehensive watershed recovery plan that

systematically prioritizes the key watershed restoration and monitoring initiatives. The development of an
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Action Plan was founded on core principles that served to focus and clarifythe 0 ] n p j a goalslamd KN o
approach to watershed recovery. The Action Plan links determined impairments supressing watershed
health to habitat availability and function and ultimately fisheries productivity . Continued loss of habitat,

in particular spawning and summer rearing habitats due largely to worsening summer low flow

conditions, and excessive bedload transport are considered the most significant threats. Theseimpacts
appear to be directly related to land use development - in particular historic deforestation, increased
drainage and road development, and the degradation and loss of riparian areas. The assessmentbasis for
the TRRP includeboth the physical and biological attributes (characteristics, impairment, diversity, etc.) of
the entire watershed as expressed through the response of endemic fish populations to restorative efforts
over time.

Major recovery plan objectives are to:

Monitor acid rock drainage from an abandoned copper mine (which has been addressed)
Reduce sedimentation from upland sources

Reduce bank erosion along watershed length

Restore riparian areas and functionaedevelop watershed riparian prescription

Manage / monitor low summer flow and wetted areas

Enhance channel stability and ncrease channel @mplexity

Improve and protect fish rearing areas

=A =4 =4 -4 4 A4 -4 -4

Increase spawning gravel areas

The specific habitat objectives of the TRRP and its supporting assessments are formulated around the
critical requirements of five salmonid species that collectively act as thebarometer of the health of the
Tsolum River ecosystem and are of critical socieeconomic and cultural importance in the region . These

species include

a. Chum Salmon (Oncorhynchus ketd): spawning and holding habitat;
Coho Salmon (Oncorhynchus kisutch). spawning, rearing, holding, overwintering and refuge
habitat;

c. Coastal Cutthroat Trout (Oncorhynchus clarkii clarki): spawning, rearing, holding, overwintering
and refuge habitat;

d. Pink Salmon (Oncorhynchus gorbuschad: spawning and holding habitat;

e. Rainbow/Steelhead Trout (Oncorhynchus mykisg: spawning, rearing, holding, overwintering and

refuge habitat.
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Based on the work to date, TRRS recovergfforts have had a perceived focus or emphasis on pink salmon
stocks. However, it is recognized that the Tsolum River also supported once viable populations of both
Steelhead and coho salmon (and resident trout); with pink returns serving as a significant nutrient
foundation for the watershed . Although chinook salmon were also present, their numbers have historically
been low, primarily due to basin characteristics and an absence of suitable spawning habitats. Now that
The Tsolum River has experienced recent and significant increases in pink returns a highly positive
indicator - there is a cautious optimism for a full and sustained watershed recovery. he TRRS will
continue to have a restoration focus moving forward , with emphasis on channel condition and substrate
stability, riparian health and function, as well as, integrated stock assessmentmonitoring. The resultsof
the supporting assessment reports and the TRP will additionally serve as valuable tools to inform and
support discussion with local government and other response agencies concerning land use planning,
development and application of best management prac tices that support watershed sustainability and

resiliency.



Vi
Tsolum River Recovery P2016

Acknowledgements

The completion of The Tsolum River Recovery Planbiophysical report, The Tsolum River Habitat Status
Report, The Tsolum RiverFish Habitat Assessment ProcedureskRHAB Report, The Tsolum River Channel
Morphology and Base Load Assessment and the Tsolum River GIS Mapping System could not have been

accomplished without the support of the following funding agencies:

Environment Canada- Habitat Stewardship Program
The Pacific SalmonFoundation - Hungerford Award

BC Ministry of Environment - Tsolum River Legacy Fund
Mr. Richard Bradshaw- a private donor

Shell Canada- Fueling Change

Toronto Dominion Friends of the Environment Fund

N o g M wbd PR

The McLean Foundation- a private foundation

Many people played a key role by contributing key information, data, input and/or review providing this
document with clarity and comprehensiveness: Tsolum River Partnership members (Nick Leone (DFO),
Dave Davies (DFO), Mike Mcculloch (BC MLFNR), Chris Cole (TharWest), Wayne White (TRRS), Dave
Morwood (TRRS)and Cory Frank(+ N2 i k g o & @, andl pontradtopseDiorj Chamberlain (GIS
Specialist), Dave Gooding (P.Eng) and Dave Clough (RPBio).

This Recovery Plan is the final stage of the Tsolum River Assessment&mework, as described in the
Tsolum River Recovery Strategy (TRRS, 2014). The authors of the following documents are credited for

their supporting reports and studies:

The Tsolum River Habitat Status Report (Remillard & Clough, 2015),
The Tsolum Rive Fish Habitat Assessment Report (FHAP) (Clough, 2@&),
Tsolum Watershed Habitat Restoration Planning (Clough, 2015),
Channel Morphology and Bedload Assessment (Gooding, 2015),
Tsolum River Overview Assessment (Gooding, 2013),

Tsolum River Biophysical Asessment Hydrology and Channel Assessment (Gooding, 2010),

N o g M w P

Tsolum River Limiting Factors to Pink Salmon Production (Campbell, 2010).



Tsolum River Recovery P2016

Table of Contents

EXECULIVE SUMIMIALY... .o i ittt e e e e e e e e et e eeeaeaaaaaaeaeeaaaaeaeeaassaasaaasaasassnnssnsensensensrnnnnes iii
F ol [0 1T/ [=To [ 1= 1= £ PP Vi
TaADIE Of CONTENTS......eiiiiiiiii ettt e e e s et e e et e e s s b n e e e s anr e e e e e 1
LIST Of TADIES ...t e e e e e e e e e e e e e e e e e e e e e e n e 3
LIST Of FIQUIES. ...ttt e et e e e e e e e e e e e e e s e e e e e e e e b b e e e e e e e e s nnnnneeeeeas 3
1.0 Introduction to Watershed Recovery PIanning...........coocccuveiiiiiiniiiiiiiieee e 4
1.1  Guiding Principles faVatershed Recovery Planning...........cccccccviviiiiimiiiiiiieicecieeeeeeeeeeenn, 5
1.2  Study Area Tsolum River Watershed.............cccciiiiiiiiiiiiiieceeeeee e, 6
121 PRYSICAl FEATUIES......cci ittt e e 6
1.2.2 FISN SPECIES ... 10
1.2.3  SAIMON SIOCK STALUS......oceieeiiiie et e e e e e e e 11
1.2.4  Trout Status and ADUNCANCE..........coouiiiiiiii s 13
1.25  StoCK ENNANCEMENL . ....coiiiiiiiiiiiii et 14
T VL= To = = 1o o RPN 14
1.2.6 Human Activityg Historicand Current Land USE.........ooocvviiiiieiiiiiiiiiicce e 15
L.2.7  WWALEI USE ..ttt e e e e as 16
1.2.8  Water FIOW HYArOIOgY......ccooiiiiiiieee ettt e e 18

2.0 Habitat Restoration ObJECHVES.......uuuiiieiiiiiiiii e eeaees 19
2.1  Channel Restoration ASSESSMENL.......cccuuiiiiitiieeeiiiee et e et e e e e e e e s anee e 19
21.1 UPPEr TSOIUM RIVEL......cc i e e e e e e e e e e e e e e e e e e e e 20
2.1.2 MiddIE TSOIUM RIVEL.....cciiiiiiiiiiiii et e s eas 20
2.1.3 LOWET TSOIUM RIVEL ...ttt e e et e e e e e s 21

2.2 Potential Delays t0 ROUEIY........ccuuiiiiiieieiiie it re e s 22
2.3 Biological Restoration ASSESSIMENL. ... ....uuuuuuuiiiiiiiiieiieiiieeeeeeteeeaaeaaaeaaeaaaeaeaaaaaaaaaaaaannnnnes 22
2.4  Habitat Assessment Methodology..........oooiiiiiiiiiiiii e e e e 23
24.1 River and Fish Habitat Status ASSESSMENIS..........cccuiiiiiiiiiiieee e 23
2.4.2  Channel MOIrPROIOGY........c..uuiiiiieiiiiiee et e e e 23

P B 1 RN 1V =T o] o] o o T PP P PP PPPPP PP 24



Tsolum River Recovery P2016

2.5  REACKH SUMIMAIES... ..ottt e et a e s s 25
2.6 SEOCK ASSESSIMEIL. .. .eiiiiuiiiieiiiiiie ettt et e et e st e e s r e e e s e e e s anrne s 27
2.6.1  OUEMIGration COUNES......cceieiiiiiiiiiie e et e e e e e e e s e e e e e e e nnneneeas 27
2.6.2 SPAWNET COUNES....cei it r e e e e e e e e e e e e e e e e e e e eeeeeeeeaeaeesesaannaanns 30

3.0 Watershed Targets and Strategies..........coooeii oot cc e e e e e e e e e e e e 31
3.1  Function and Habitat Restoration Priorities for Recovery Rlans.........ccccccccvvvvviiinn. 31
3.2  Impacts and AChIEVEMENIS.......c.ooiiiiiiiie e 33
4.0 Limitations and INfOrmatie NEEAS. ..........oooiiiiiiiiii e 33
4.1  Changing Climate CONAITIONS..........cueriiieiiiiiiiieee e e e e e e e reeeeeas 33
4.2 SEOCK CONAITION . ...eeiiiiiiiiiiieii ettt e e e e e e et e e e e s s e e e e e e e annnneeeeas 34
4.3 MAFINE SUMNVIVAL. ..ottt e st e e annee e 35
4.4 Influence Of FISNEIES......ccooiii e 35
4.5  Stewardship and EAUCALION.............ooooiiiiiii e e e e e e e e e 35
4.6 Responding to Unplanned Natural EVENLS.............coooiiiiiiiiiiiieeee e 36
4.7 FULUrE DEVEIOPIMENT......uiiiiiiiiiiiiii ettt e s e e e e e e e e e e s snr e e e e e e e anne 36
5.0 Recovery Plan ODJECHVES..........couiiiiiiiiiei e e e 37
5.1 Riparian Restoration Work Plan.............cccco ittt 37
5.2  In-Stream Restoration WOrk PIAN..............ooooiiiiiiiiiiiiciiec e 37
6.0 Monitoring and Evaluation of Recovery Plan..............c.oooiiiiiiiiiereeer e 38
6.1 Recovery StOCKS MONITOMING.........iuuueriieeeiiiitee et e e e e eeeeees 39
6.2  Thalweg Depth MONITOMING.........uuiiiiiei it e e e e e e e e naeen 39
6.3  Project/ Activity Effectiveness MONITOMING ........oiuvuiiiiieeiiiiiiieee e 40
6.4  Water Quality MONItONNG.........cccoeeiiiiicitrirrrrrrrrer e eeeeereeeeeeeene e e e e e e e e e e e e e e e eneeen e D0
6.5  Water FIOW MONITOMING ... e e e e e e e e e e e e e e e e e e e 41
6.6 Watershed Recovery Evaluation...............ooooiiiiiciiiiiiiiiiiieiieereeeeree e eeeeaee e A2
6.7  Land USE MNITOTING. .. .uuiiiiiiiiiiiiiiiie ettt e e e e e e e e e nb e e e e e e e e anne 42
6.8  Indices of Level of ReSpPONSe EVAlUBLION..........coiiiiiiiiiiiiieeeiiieee e 42
7.0 Riparian PresSCriptiQn..........oooeeiiie i e e e e e e e e e e e e e e e e e e e e A
8.0 Recommended Rerary Plan PrOJECLS.........c.oociiiiiiieiiiiieiee et 43
9.0 Implementation Plan SUMMALY.........ccooi ittt e e e e e e e e e e e aaaaaaeaeaeeeas 48

R B I EINCES. ...ttt et 53



Tsolum River Recovery P2016

List of Tables

Table 1¢ Tsolum Salmon Escapes (spawning adwitimers) 2002012 ............cccvvvvvveeeriiiiinneeeeennnnns 12
Table 2 Prioritization Assessment of Identified Restoration Opportunitie$\(atershed order)......: A5
Table 3¢ 5 Year Instream Restoration Activities Implementation PRnority Projects..................... 49
Table 4 ShelfReady Project Plan(s) and Riparian Prescrigfido priorities assigned..................... 51
Table 5 Monitoring Implementation PIAN.............cooiiiiii e 52

List of Figures

Figure 1¢ Courtenay BC and the Tsolum Watershed location on Vancouver Island,.BC............... 7
Figure 2 Tsolum River Watershed SUIVEY AIBa.............uuuiiiiiiiiiiiiiiiiiieeeee et 8
Figure 3 Tsolum Watershed showirReachDesSignations.............cuiviiiiiiiiiieee i 9
Figure 4¢ Gradient profiles of Dove Creek, Murex Creek and the Upper Tsolum.............ceeveeeeee.. 10
Figure 5 Tsolum RivePink SaimonEscapements 1952 2015..........ccviiiiiiiiiieeeeeee e 12
Figure 6 Tsolum River Steelhead Catch and Effort, 3B@85..............cccoeviiiiimiiieeeiiiiiieeee e 14
Figure 7¢ Land Use within the Tsolum River Watershed...........ccccooviiiiiiiiiiiiieiceeceeeeeeeeeeeeeeeeeee 17
Figure & Daily Flows at the Tsolum River Water Stati@01L..........c.ccccceevvviiiiiiiei e 18
Figure ¢ High Flow Factor versus Pink Escapement Curve;A@BF..........cooooviiieieeiiiiiiiiieee e 19
Figure 10; RST at@ach T3 Tsolum River 2015..........oooiiiiiii e 28
Figure 11c Fish Fencedch PX; Portuguese Creek 2015.........ccooiiiiiiiiiiiiiiiiiereeeeeee e ee e e e 29
Figure 127 Gee Tap iN @SIMEAMN.......uiiiieiiiiiiiiee e e e ettt e e e e et e e e e e s e e e e e e s et e e e e e e e s s nnnneeeeeeeaann 30

Figure 13; Tsolum River Mean Monthly DiSCharge. ... 42



Tsolum River Recovery P2016

1.0 Introductionto Watershed Recovery Planning

The Tsolum River Restoration Society (TRRS) was estaliidl898 as the business agent of the
Tsolum River Taskforce, a migdtakeholder organization established to bring back the Tsolum River
after it had been declareliologicallydeaddue to long term mine pollutionAfter the TRTF dissolved
the TRRS went on tirganizethe Tsolum River Partnership (TRP) to address the impactsan
abandoned copper mine in the headwatefhe old copper mine was covered with a geotextile
membrane in 2009 and reegetated in 2010.

Once the mine site was successfully restored the TRP moved on to the other issues facing the recovery
of fish stock inthe Tsolum. The TRP now includegresentationfrom theY Q5 YFr§t Bation,

Timberwest Comox Vallefrarmers' Institutethe City of Courtenay, the Comox Valley Regional District,
the BC Ministry of Forest, Lands and Natural Resources OperatierBCt Ministry of Agriculture,

Fisheries and Oceans Canatltee BC Conservation Foundation and the TRRS.

The TRP works on a consas modeto share information, identify communities of interest, rank
projects at a watershed scale, pool resources, attpaatners, seek funders, and enable a new way of
conducting stewardship businessthe Tsolum River watershedts primary interests include salmonid
stock and habitat assessmeptbliceducation and outreach.

Thisliving documentthe TsolunRiverRecovery Plan, is the final stage of the Tsolum River Assessment
Framework, as described in the TsolRiverRecovery Strategff RRS2014). This plan has been based
on fieldwork and outcomefom the following supporting assessmeriisd planning documents

The Tsolum Rivedabitat Status RepofRemillard & Clough, 2015),

The Tsolum River Fish Habitat Assessment Report (FHAP) (Cloug)h, 201

Tsolum Watershed Habitat Restoration Planning (Clough, 2015),

Channel Morphology and Bedload Assessment (Goodiif),

Tsolum River Overview Assessment (Gooding, 2013),

Tsolum River Biophysical Assessment Hydrology and Channel Assessment (Gooding, 2010),
Tsolum River Limiting Factors to Pinkn®al Production (Campbell, 2010)

No gakswdpE

The first four of the reports lisd above are supported by a GIS database which is displayed on the
Tsolum RiveGIS Mapping system which will be available from the TRRS wetsitetsolumriver.org

Recovery Plans aredaf A @A y 3 toBl 2eValaped 16 @i@in the recovery afjuatichabitats. The
purpose of this Recovery Plan is to identify and set priorities for activities thatdtdeschieve the
recovery goals for the watershed and its fish stodksorder for the plan to be effective, all relevant
factors must be consideredlhere are many factors associated with declines of anadromous salmonids
such as stream habitat loss and degradation, over exploitation in sport and commercial fisheries and
ocean survival (Nehlsen et al., 1991, Frissell, 1993% Récovery Plameasureshe impacts on the
ecosystem of the freshwater habitat through the components of upslope activities, riparian arehs
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streamsand their interconnection or connectivity It does not address management issues associated
with fisheriesharvest, globallamate change or variable ocean conditions.

Stream recovery should be planned and managed at a watersladel sRelationships between habitat
condition and individual salmonid response has been well documented within the habitat unit
(Nickelson et al., 1¥2; Bisson et al., 1982), stream reach (Murphy et al., 1989) and at the watershed unit
levels (Schlosser, 1991). Consideration and restoration of upslope and fluvial processes that create and
maintain habitats should be integral components of a recoveogam (Thomas et al., 1993) and as

such, the entire watershed should be managed for recov&iglogically basedestoration goal efforts

will be more effective with a basic understanding of the morphological processes occurring in each
reach. This beiig understood, there is still the need to distingulstweenphysical/natural process
restoration and the restoration of habitat/biologically limiting factors. While these attributes are linked
(the former being aesultof land use/climate changend thelatter a symptomandresponsg both

contribute to variation in observed productivitytherefore, in prioritizing resources, effectiveness and
effort the Recovery Plan mdnpld off onsomehabitat-based projectsvhen therisk of stabilityand

failure are geater due tobroader physicasituations thatmay notbe feasilly addressedpers.
communication, Nick Lean April, 2015)

The TsolunRiverRecovery PlafTRRPis intended to identifya prioritized list of restoration projects
and monitoringrequiremerns that are specific to recovery ahe river and itssalmonids based on
historicaland recently collectefield data. The plamill present;a summary ofletailed studies on
priority reaches to determine prescriptions and recommendations on the resoumeesssaryo
achieve the restoratiombjectives This plan will be updateds projects are completed, resources are
secured and in response to the ever changing conditions in the watershed.

1.1 Guiding Principles for Watershed Recovery Planning

The TRRP #&ssum of the parts of all other Tsolum River Watershed assessments done to date and as
such, sets the foundation for the direction of the Tsolum River Restoration Society and the Tsolum River
Partners. Following thecomponents andjuiding principles adopd by the Pacific Salmon Endowment

Fund and the Wild Salmon Poliayarder to determine and assess watershed recovery succgsses

core values and objectivegpproach to theTsolum River &overyPlanningis defined by he following

Guiding Principles:

Principle 1- Useof evidencebased approacksthat maintainsinformation anddata integrity
Principle 2 Knowledge ofvatershedland-usehistory andinfluence

Principle 3- Knowledge ofvatershednatural/physicalprocessesand temporalshiftslinked
Climate Change

Principle 4 Knowledge of impacts odhd-use on changes toatural/physical processeasacluding
water quality;
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Principle 5 Knowledge ophysical processhanges in watershed natural processasthey
influence channel condition/integy, habitat diversityandultimately, productive
capacity

Principle 6 Identification of &ctorslimiting the productivity of fish populatiorsnd supporting
habitatsincluding: assessments ofkfactorssuch as fdrologyflow, riparian
health/function, channel nerphologyandbedload,habitat diversity andstock
abundance

Principle 7¢ Developnent ofkey planningelements: Monitoring, Restoration, Public Awareness
andOutreach, Landise Governance, Adaptive Management, and Stewardship

1.2 Study Area - Tsolum River Watershed

1.2.1 Physical Features

The Tsolum River (watershed code $B8320094100) is the largest tributary of the

Courtenay/Puntledge River Watersheld.is located on the eastern coast of Vancouver Island in the
traditional lands of the/ Qs Y21 & CANERG bl A2y Ay GKS /vexBnE =+ ff Sé
of the City of Courtenay, British Columbia (FigureThie mainstem drains theastside of Mount

Washington (eleation 1585m) while otherlow gradientbranches are spreaaicross the lowr lying,

approximately 2(km wide glaciemarine floodplain from Courtenay to Black CréElgures2 & 3). The

Tsolum Watershed area is 248 kwithin the 859 kmi area of the Courtenay/Puntledge watershed. The

mainstem Tsolum River is apgimately 40 km long originating from Mount Washington and joining the
Puntledge River to form the Courtenay River which enters the Comox estuary 1.0 km downstream.

The Tsolum Watershed includesny significant (3order or greater) salmon bearinglititaries; Dove,
Murex, Headquarters, Hell Diver, Constitution and Portugud$®re are many other smaller stream
channels in the watershed which adentified on the community stream atlas (Project Watershed
SHIM 19992005). The Tsolum watershed costs of a long low gradiemhainstemalong the base of
Mount Washington from Helldiver Lake to the Puntledge confluence, with the steeper headwaters
(upper Tsolumand tributaries(Murex Creek, Headquarters Creek, and Dove Qegkring the low
gradient Bolum off of the side of the mountain. Downstream on the floodplain, Portuguese Creek
brings in flow from the flatter, low elevation agricultural land on the east side of the (faigure 4.

Headquarters Creek, due to Wolf Lake moderating peak flowsattichg off bedload flow from

upstream of the lake, and Portuguese Creek, due to its lower gradient, have limited coarse bedload
transportation capacity. The Upper Tsolum (Blue Grouse), Murex Creek, and Dove Creek are the major
sources of bedload being e¢ad off the mountain and into the low gradient Tsolum mainstem. Some
additional bedload is added in the lower floodplain from bank erosion in the agricultural and residential
areas.
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Figure 37 Tsolum Watershed showing Reach Designations (from the TRRS Mapping Tool at www.tsolumriver.org)







































































































































