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Executive Summary  

2a_kranu 0h]jo ]na Ðherejc `k_qiajpÑ pkkho `arahkla` pk ]e` ej pda na_kranu kb ]mq]pe_ d]^ep]po¿ 4da 

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 address the 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.  Early remediation 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 above federal 

government water quality  targets, allowing current restoration efforts to shift focus on other factors 

supressing watershed health and limiting salmon and trout production.   

The Tsolum River Restoration Society and its partners in the Tsolum River Partnership (an interagency and 

multi -stakeholder partnership) have been working on the Tsolum River Watershed Assessment Strategy 

since 2010 when monitoring showed that the Ministry of Environment water quality copper objectives 

were being met consistently. 

The Tsolum River Recovery Plan (TRRP) represents the culmination of a series of technical assessments, 

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 clarify the 0]npjanodelÑo goals and 

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.  These impacts 

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 assessment basis for 

the TRRP include both 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 function æ develop watershed riparian prescription 

¶ Manage / monitor low summer flow and wetted areas  

¶ Enhance channel stability and increase channel complexity  

¶ Improve and protect fish rearing areas 

¶ 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 the barometer of the health of the 

Tsolum River ecosystem and are of critical socio-economic and cultural importance in the region . These 

species include:  

a. Chum Salmon (Oncorhynchus keta): spawning and holding habitat; 

b. Coho Salmon (Oncorhynchus kisutch): spawning, rearing, holding, overwintering and refuge 

habitat; 

c. Coastal Cutthroat Trout (Oncorhynchus clarkii clarkii): spawning, rearing, holding, overwintering 

and refuge habitat; 

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

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

refuge habitat. 
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Based on the work to date, TRRS recovery efforts 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.  The 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 assessment monitoring.  The results of 

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. 
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1.0 Introduction to Watershed Recovery Planning  

The Tsolum River Restoration Society (TRRS) was established in 1998 as the business agent of the 

Tsolum River Taskforce, a multi-stakeholder organization established to bring back the Tsolum River 

after it had been declared biologically dead due to long term mine pollution. After the TRTF dissolved 

the TRRS went on to organize the Tsolum River Partnership (TRP) to address the impacts from an 

abandoned copper mine in the headwaters. The old copper mine was covered with a geotextile 

membrane in 2009 and re-vegetated in 2010. 

Once the mine site was successfully restored the TRP moved on to the other issues facing the recovery 

of fish stocks in the Tsolum. The TRP now includes representation from the YΩƽƳƻƪǎ First Nation, 

Timberwest, Comox Valley Farmers' Institute, the City of Courtenay, the Comox Valley Regional District, 

the BC Ministry of Forest, Lands and Natural Resources Operations, the BC Ministry of Agriculture, 

Fisheries and Oceans Canada, the BC Conservation Foundation and the TRRS.  

The TRP works on a consensus model to share information, identify communities of interest, rank 

projects at a watershed scale, pool resources, attract partners, seek funders, and enable a new way of 

conducting stewardship business in the Tsolum River watershed.  Its primary interests include salmonid 

stock and habitat assessment, public education and outreach.   

This living document, the Tsolum River Recovery Plan, is the final stage of the Tsolum River Assessment 

Framework, as described in the Tsolum River Recovery Strategy (TRRS, 2014).   This plan has been based 

on fieldwork and outcomes from the following supporting assessments and planning documents:  

1. The Tsolum River Habitat Status Report (Remillard & Clough, 2015),  

2. The Tsolum River Fish Habitat Assessment Report (FHAP) (Clough, 2015),  

3. Tsolum Watershed Habitat Restoration Planning (Clough, 2015), 

4. Channel Morphology and Bedload Assessment (Gooding, 2015),  

5. Tsolum River Overview Assessment (Gooding, 2013),  

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

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

The first four of the reports listed above are supported by a GIS database which is displayed on the 

Tsolum River GIS Mapping system which will be available from the TRRS website: www.tsolumriver.org. 

Recovery Plans are a ΨƭƛǾƛƴƎ ŘƻŎǳƳŜƴǘΩ tool developed to aid in the recovery of aquatic habitats.  The 

purpose of this Recovery Plan is to identify and set priorities for activities that intend to achieve the 

recovery goals for the watershed and its fish stocks.  In order for the plan to be effective, all relevant 

factors must be considered.  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 (Nehlsen et al., 1991; Frissell, 1993).  This Recovery Plan measures the impacts on the 

ecosystem of the freshwater habitat through the components of upslope activities, riparian areas, and 
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streams and their inter-connection or connectivity.  It does not address management issues associated 

with fisheries harvest, global climate change or variable ocean conditions. 

Stream recovery should be planned and managed at a watershed scale.  Relationships between habitat 

condition and individual salmonid response has been well documented within the habitat unit 

(Nickelson et al., 1992; 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 recovery program (Thomas et al., 1993) and as 

such, the entire watershed should be managed for recovery.  Biologically based restoration goal efforts 

will be more effective with a basic understanding of the morphological processes occurring in each 

reach.  This being understood, there is still the need to distinguish between physical/natural process 

restoration and the restoration of habitat/biologically limiting factors.  While these attributes are linked 

(the former being a result of land use/climate change and the latter a symptom and response) both 

contribute to variation in observed productivity. Therefore, in prioritizing resources, effectiveness and 

effort the Recovery Plan may hold off on some habitat-based projects when the risk of stability and 

failure are greater due to broader physical situations that may not be feasibly addressed (pers. 

communication, Nick Leone, April, 2015).  

The Tsolum River Recovery Plan (TRRP) is intended to identify a prioritized list of restoration projects 

and monitoring requirements that are specific to recovery of the river and its salmonids based on 

historical and recently collected field data.  The plan will present; a summary of detailed studies on 

priority reaches to determine prescriptions and recommendations on the resources necessary to 

achieve the restoration objectives.  This plan will be updated as 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 is a sum 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 the components and guiding principles adopted by the Pacific Salmon Endowment 

Fund and the Wild Salmon Policy, in order to determine and assess watershed recovery successes, the 

core values and objectives approach to the Tsolum River Recovery Planning is defined by the following 

Guiding Principles: 

Principle 1 - Use of evidence-based approaches that maintains information and data integrity; 

Principle 2 - Knowledge of watershed land-use history and influence; 

Principle 3 - Knowledge of watershed natural/physical processes and temporal shifts linked to 

Climate Change; 

Principle 4 - Knowledge of impacts of land-use on changes to natural/physical processes including 

water quality; 



6 
Tsolum River Recovery Plan - 2016 
 

Principle 5 - Knowledge of physical process changes in watershed natural processes as they 

influence channel condition/integrity, habitat diversity and ultimately, productive 

capacity; 

Principle 6 - Identification of factors limiting the productivity of fish populations and supporting 

habitats including: assessments of key factors such as hydrology/flow, riparian 

health/function, channel morphology and bedload, habitat diversity and stock 

abundance; 

Principle 7 ς Development of key planning elements:  Monitoring, Restoration, Public Awareness 

and Outreach, Land-use Governance, Adaptive Management, and Stewardship. 

1.2 Study Area - Tsolum River Watershed  

1.2.1 Physical Features  

The Tsolum River (watershed code 920-553200-94100) is the largest tributary of the 

Courtenay/Puntledge River Watershed.  It is located on the eastern coast of Vancouver Island in the 

traditional lands of the YΩƽƳƻƪǎ CƛǊǎǘ bŀǘƛƻƴ ƛƴ ǘƘŜ /ƻƳƻȄ ±ŀƭƭŜȅ wŜƎƛƻƴŀƭ 5ƛǎǘǊƛŎǘ ŀǘ ǘƘŜ ƴƻǊǘƘwest limit 

of the City of Courtenay, British Columbia (Figure 1).  The mainstem drains the east side of Mount 

Washington (elevation 1585 m) while other low gradient branches are spread across the lower lying, 

approximately 20 km wide, glacio-marine floodplain from Courtenay to Black Creek (Figures 2 & 3).  The 

Tsolum Watershed area is 248 km2 within the 859 km2 area of the Courtenay/Puntledge watershed.  The 

mainstem Tsolum River is approximately 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 includes many significant (3rd order or greater) salmon bearing tributaries; Dove, 

Murex, Headquarters, Hell Diver, Constitution and Portuguese.  There are many other smaller stream 

channels in the watershed which are identified on the community stream atlas (Project Watershed 

SHIM, 1999-2005).  The Tsolum watershed consists of a long low gradient mainstem along the base of 

Mount Washington from Helldiver Lake to the Puntledge confluence, with the steeper headwaters 

(upper Tsolum) and tributaries (Murex Creek, Headquarters Creek, and Dove Creek) entering the low 

gradient Tsolum 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 river (Figure 4). 

Headquarters Creek, due to Wolf Lake moderating peak flows and cutting 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 carried 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 1 ï Courtenay BC and the Tsolum Watershed location on Vancouver Island, BC   
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Figure 2  - Tsolum River Watershed Survey Area  
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Figure 3 ï Tsolum Watershed showing Reach Designations (from the TRRS Mapping Tool at www.tsolumriver.org) 


























































































