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Executive Summary 

Changes in water demand, land use, and a shifting hydrological cycle from climate change are placing 
increasing pressures on the availability of water resources in the Cowichan Watershed to meet current 
and future water use needs of residents, businesses and the environment.  

In response, the Cowichan Valley Regional District (CVRD), Cowichan Tribes, the Cowichan Watershed 
Board (CWB), and Catalyst Paper, partnered to initiate a community planning process to explore future 
water use needs and a range of different potential water supply and storage options. The goal of the 
planning process was to seek agreement on a long-term solution to ensure water resources are 
sustainable and available to better meet the region’s current and future water use requirements, while 
finding an acceptable balance across the different water use interests. The process produced a set of 
consensus recommendations on water use, including proposed new infrastructure and operational 
requirements for the Cowichan water management system at the outlet of Cowichan Lake. These 
recommendations are expected to guide the development of a Cowichan Water Use Plan (WUP), which 
may ultimately be submitted to the provincial government. 

To develop recommendations for a Cowichan WUP, a Public Advisory Group (PAG) was established in 
2017. The PAG included representatives from the Cowichan Valley Regional District, First Nations, Catalyst 
Paper, residents, local community and interest groups (e.g., lakefront property owners, environmental, 
recreation, agriculture, etc.), local municipal governments, provincial and federal governments, and the 
Cowichan Watershed Board (CWB). The PAG worked together through a series of planning steps 
consistent with the Province of British Columbia’s Water Use Plan Guidelines (1998). This report 
documents the 8-month planning process carried out by the PAG to conduct a comprehensive evaluation 
of different water use alternatives to inform their recommendations. 

The PAG began by identifying a range of water use interests and objectives. It identified and evaluated a 
range of water use alternatives for addressing the projected water shortfall, including the “do nothing” 
option (no changes to the weir or its operation), and carefully considered key trade-offs. Climate change 
and associated changes in hydrology for the Cowichan Watershed by the 2050s (or sooner) are projected 
to have significant impacts on water use interests whether management action is taken or not, making 
the do-nothing option particularly unattractive. In May 2018, the PAG reached a consensus agreement on 
the following preferred water use alternative and supporting recommendations for a Cowichan WUP. A 
key factor in reaching agreement was in a preliminary assessment of where lakefront property rights are 
beginning to be impacted in relation to higher operating levels (i.e., a higher weir height) during the 
control period1. The preliminary assessment estimated that the ‘natural boundary’2 was likely at least 
+0.3m above the top of the existing weir height, but given that there was some uncertainty with this 
estimate the consensus recommendations are predicated on a more detailed assessment of the natural 
boundary. If a more detailed assessment shows that the natural boundary lies below the current weir 
height +0.3m, then a compensation mechanism would need to be developed and implemented sooner 
with lakefront property owners to operate up to +0.3m. 

The consensus agreement relates to recommendations for new water control infrastructure, changes to 
how water control facilities are operated, and new studies and other conditions, as summarized below:   

                                                             

1 The control period relates to when lake levels are regulated by the control facilities (i.e., weir, boat lock), which 
generally occur after the spring freshet (early to late spring) until the fall rains (late October to early November).  
2 Note. The ‘natural boundary’ defines the point where lakefront properties begin.  
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Infrastructure  

The PAG recommends:  

• Constructing new infrastructure to accommodate up to a maximum increase of 70cm in the weir 
height (crest elevation to 163.07m); 

• Operating this new storage at an elevation of no more than +30cm (i.e., crest elevation of 
162.67m) on an interim basis, until a more detailed assessment3 confirms that lakefront property 
rights are not impacted with the new interim operating level of up to +0.3m4; 

• Developing and implementing a compensation mechanism with lakefront property owners 
associated with higher lake levels above the new interim operating level of +0.3m during the 
control period up to the new maximum weir height of +0.7m (i.e., 163.07m). The development of 
an appropriate compensation mechanism will be informed through a detailed assessment of the 
natural boundary and property rights; 

• Once potential compensation issues have been addressed with lakefront property owners, 
operating the weir up to the new crest elevation of +0.7m (i.e., 163.07m) during the control 
period;  

• Allowing for temporary pumping to be used as an emergency measure to maintain a minimum 
flow of 5cms down the Cowichan River during future severe summer droughts (up to the 
recommended maximum drawdown limit of 20cm)5. 

Operations 

The PAG recommends: 

• Starting to store water and control outflows to the Cowichan River one month earlier than 
current start date. Timing of control may be modified based on a review of in-season hydrological 
conditions. This recommendation is conditional that control should start no earlier than March 1 
unless a detailed flood risk analysis concludes that there would be no increased flood risk 
associated with an earlier start date. 

• Adjusting the magnitude and timing of spring flows, to incorporate: 
o Minimum flow targets, including “hard” targets, to meet in all years, and “soft” targets, to 

meet in wetter springs and summers when water is available6; and 
o Lake level targets, including a target date of April 1st for when water should be stored to the 

top of the weir and a drawdown limit of no more than 20cm below historical “zero storage” 
level of 161.4m. 

o These flows may be modified based on in-season hydrological conditions. 
o This recommendation is conditional that a detailed assessment of flood risk demonstrates 

there no increase in spring flood risk over the current weir and operations. 

                                                             

3 To assess where the natural boundary range lies in relation to an increase of +0.3m in lake levels during the control 
period (Supporting Recommendation and Study #3).  
4 Note. If a more detailed assessment shows that the natural boundary lies below the current weir height +0.3m, 
then a compensation mechanism would need to be developed and implemented sooner with lakefront property 
owners to operate up to +0.3m. 
5 DFO highlighted that the use of negative storage of -0.2 meters is a mitigation option that is only used under 
drought conditions and is considered to not impact SARA listed lamprey species. Specific conditions would need to 
be defined when negative storage is triggered by the respective parties including what the management actions 
would be if/when the -0.2 meter target is reached. 
6 DFO noted that specific conditions that trigger a management decision to go from Soft to Hard targets need to be 
identified and agreed to by respective parties. 
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• Modifying the rule curve to ensure that lake levels are targeted to reach close to the zero storage 
by the end of the control period (to avoid increased flood risk associated with fall storms). 

Supporting Recommendations and Studies 

The PAG made eight related recommendations that should be considered conditions for the proposed 
water use infrastructure and operations, as summarized below, as well as a series of proposed 
Environmental Monitoring and Studies (provided in Appendix J) for the Cowichan WUP. 

1. The selected alternative be refined using updated projected future climate change inflow record 
including a longer time series (more than 10 years) and using most recent downscaled climate 
change projection data, 

2. More detailed flood risk analysis be carried out using a longer projected inflow time series to 
ensure no incremental increase in flood risk as a result of weir operations, 

3. A more detailed assessment of the natural boundary be carried out to determine the elevation 
range in relation to any changes in the weir height; and, depending on the results, development of 
a preliminary compensation framework to be implemented with the alternative, 

4. An adaptation plan be developed to assess how the selected alternative is to be implemented 
over the following 30-year period (until 2050s) including adjustments to operating guidelines, the 
timing of physical upgrades to the weir and adaptive measures within the proposed weir design 
(such as an adjustable crest weir), 

5. The selected alternative be operationalized to allow for in-season management within the 
parameters of better meeting the defined target levels and with consideration to snow pack 
monitoring, seasonal forecasting, weather forecasting, environmental field work, etc., which may 
include mandatory pre-spilling criteria being developed, 

6. A more detailed erosion assessment and mitigation mechanism be developed should it be 
demonstrated that adverse erosion impacts are occurring around the lakeshore as a result of the 
operations of any new alternative, 

7. The selected alternative should have a review period of no more than 10-15 years once 
implemented and based on the necessary environmental field work and monitoring being carried 
out, 

8. The PAG recommends that the Partner Organizations petition the provincial and federal 
governments to take responsibility and follow through with the consensus recommendations 
reached by the PAG during the Cowichan WUP planning process.  

Benefits of the proposed alternative 

Relative to maintaining the existing weir and its current operations, the PAG’s recommended alternative 
is expected to provide the following benefits given the forecast hydrology expected by the 2050s (or 
sooner): 

• Base river flows in the summer will be more than doubled in most years and provide better 
support to passage flows in the spring and early fall for returning spawning salmon; accordingly, 
these species will be more resilient to climate change effects and their populations would not be 
expected to reach a threatened status; 

• Significant improvements to rearing, spawning, and side channel habitat critical for salmon 
survival; 
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• Improved passage conditions for returning adult salmon to spawn and for juvenile salmon to 
return to the ocean; 

• Maintained present summer and fall level flows to the estuary; accordingly, aquatic and 
terrestrial ecosystems in the estuary are not expected to be impacted from a water quantity 
perspective; 

• Maintained minimum lake levels, which are not projected to fall below the normal minimum 
summer time level in most years (9 out of 10) or to drop by more than 20cm in driest summers; 
accordingly, no significant impacts are expected to aquatic and threatened species relying on 
nearshore habitats around Cowichan Lake; 

• No impacts to community water supply, upgrades to the Town of Lake Cowichan’s current water 
intake infrastructure or adverse impacts to boating / navigation, dock access, wharves and 
docks, and no visual impacts associated with lower lake levels are expected because minimum 
lake levels are maintained; 

• No incremental increase in flood risk (relative to existing conditions) are expected as a result of 
operation of the upgraded weir or flood gates; 

• No impacts on property rights are expected without a resolution being reached on the issue of 
compensation; 

• Maintained river flows needed to meet projected waste water dilution requirements and 
withdrawals for industrial operation needs at Catalyst mill in future years; 

• Maintained suitable river flows for tubing throughout all summers in the 2050s. 

 

Costs of the proposed alternative 

Relative to maintaining the existing weir and its current operations, the PAG’s recommended alternative 
is expected to incur the following costs: 

• Once the weir height is increased on an interim basis by +0.3m, lake levels are expected to be 
about 15cm higher through May and June on average and unchanged from current levels 
through the remainder of the summer and fall. These higher lake levels are not expected to 
affect property rights (i.e., below the ‘natural boundary’ elevation). 

• Once compensation is resolved with lakefront property owners and the weir height is operated 
to its full increased height of +0.7m, lake levels will be up to 45cm higher at the beginning of 
May and then drop to 0cm higher by the end of July in most summers by the 2050s. 

• There are costs associated with building new water management infrastructure. Based on 
previous studies, capital costs are expected to be in the range of $15 million. This does not 
include potential compensation costs for any affected property rights or other non-capital costs. 

• There will be operating costs required to mobilize and operate emergency pumps (in 1 out of 10 
years).  
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1 Introduction 

The Cowichan Valley Regional District (CVRD), Cowichan Tribes, the Cowichan Watershed Board (CWB), 
and Catalyst Paper, partnered to initiate a community planning process that explored future water use 
needs alongside a range of different potential water supply and storage options. The goal was to seek 
agreement on a long-term solution to ensure water resources are sustainable and available to better 
meet the region’s current and future water use requirements. The initiative was financially supported by 
the provincial and federal governments7.  

This report documents the 8-month planning process carried out by the Public Advisory Group (PAG) for 
the Cowichan Water Use Plan (WUP). The planning followed a structured process consistent with the 
Province of BC’s Water Use Plan Guidelines (1998). Membership on the PAG represented a broad cross 
section of all the water use interests that may be affected through future potential changes in the water 
control facilities or their operations at the outlet of Cowichan Lake and included representatives from 
the CVRD, Cowichan Tribes, Lake Cowichan First Nation, Catalyst Paper, Cowichan Watershed Board, 
lakefront property owners, residents, local community groups (environmental, recreation, agriculture, 
etc.), industry, local municipal governments, provincial and federal governments. The PAG provided 
input into the overall design of the broader community engagement process and was invited to attend 
the public meetings with the general public. The PAG’s mandate was to identify and assess different 
water use alternatives and seek agreement on a balanced long-term solution to meet the region’s water 
use needs into the future, taking into account social, economic and environmental values. The PAG’s 
recommendations are to be forwarded to the partner organizations (CVRD, Cowichan Tribes, Catalyst 
Paper and the Cowichan Watershed Board) for their consideration and to determine whatever next 
steps may be appropriate.  

The purpose of this report is to summarize the consultative process of the PAG and to document the 
main conclusions and recommendations that were reached.  

This document has the following structure:  

• Section 1 provides an introduction to the Cowichan Watershed, Provincial water use planning, 
and outlines the purpose, goals and process for the Cowichan WUP. 

• Section 2 describes the community planning process, including the broader public engagement 
activities and the structure of the Public Advisory Group for the Cowichan WUP. 

• Section 3 documents key aspects of the planning scope and context, including geographic scope, 
significance of the Cowichan Watershed, a description of the existing water management 
system, scope of the planning process and linkages to other regional planning processes, and 
planning time horizon. 

• Section 4 describes the decision making process that was used to clarify objectives for the plan, 
develop water use alternatives to assess, evaluate how well the objectives were met by 
different alternatives, understand and balance trade-offs, and ultimately select a preferred 
alternative. 

• Section 5 provides a summary of the final package of recommendations endorsed by the PAG 
for the Cowichan WUP. 

 

                                                             

7 Canada and British Columbia Clean Water and Wastewater Fund 

https://www2.gov.bc.ca/gov/content/governments/local-governments/environmental-infrastructure/local-government-grants/clean-water-and-wastewater-fund
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1.1 Cowichan Watershed 

The Cowichan Watershed provides many important values that rely on a secure source of water. It is the 
largest of the CVRD’s 16 watersheds and supplies 30% of the region’s fresh water needs for drinking, 
irrigation, sewage effluent dilution and other uses, including drinking water for around 25,000 people in 
three municipalities (Duncan, Lake Cowichan, and North Cowichan), five electoral areas, and two First 
Nations. The river and the ecosystems that it supports are culturally significant to First Nations for 
maintaining and carrying out their Constitutionally protected rights and title. 

Cowichan River is one of three rivers in BC designated as a Canadian Heritage River by the Canadian 
Heritage Rivers System (CHRS), based on its outstanding natural, cultural, and recreational values. The 
river provides habitat for a range of important salmonid species, including Chinook Salmon 
(Oncorhynchus tshawytscha), Coho Salmon (O. kisutch), Chum Salmon (O. keta), resident Rainbow Trout 
(O. mykiss), and winter-run steelhead (O. mykiss). Historically, the river supported one of the largest 
Chinook Salmon runs in the Georgia Basin (CVRD 2010). The abundance of Chinook Salmon and other 
species has declined markedly from historical levels; however, the river continues to provide a 
productive fishery that is highly valued by First Nations and river users such as anglers. The greatest 
threat to fisheries in the river is low flows; high summer water temperatures and sediment erosion are 
also problematic at times (CVRD 2010). In addition to fish, the river provides important habitat for 
aquatic and semi-aquatic species such as amphibians and River Otter (Lontra canadensis), as well as 
terrestrial species such as Roosevelt Elk (Cervus canadensis roosevelti) that use riparian habitats along 
the river. 

Cowichan Lake has good water quality (Epps and Phippen 2011), typical of clear, unproductive lakes on 
Vancouver Island. The lake provides important habitat for resident and anadromous salmonids, 
including those present in the river and resident kokanee (O. nerka). The lake also supports Vancouver 
Lamprey (Entosphenus macrostomus), which only occurs in the upper Cowichan watershed. Vancouver 
Lamprey was assessed as Threatened by COSEWIC and it has a status of Schedule 1, Threatened under 
the Species at Risk Act (COSEWIC 2008). Coastal Cutthroat Trout (O. clarkii clarkii) are relatively 
abundant in the lake and are important prey for lamprey. Wildlife dependent on the lake include 
amphibians and waterfowl. 

The Cowichan Watershed also supports key economic sectors, including tourism, agriculture and food 
production, industrial and business processes (e.g. forestry, pulp mill, fish hatcheries, golf courses), and 
key salmon fisheries with economic impacts along the coast of BC, Washington and Alaska. The weir and 
related facilities at the outlet of Cowichan Lake was originally built in the late 1950s to supply water 
used at the Crofton pulp mill for industrial processes and to augment summer low flows in the river for 
conservation purposes.   

There are several communities around Cowichan Lake, including the Town of Lake Cowichan, Mesachie 
Lake, Honeymoon Bay, and Youbou. There are approximately 650 private residential lakeshore 
properties located around the lake with a mix of seasonal and year-round residents. Many of the legal 
property boundaries extend below the natural high water mark of the lake and properties experience 
flooding in the winter months. 

The watershed provides for an extensive range of tourism and recreation activities for both local 
residents and visitors to the area throughout the year, including camping, hiking, boating, kayaking, 
canoeing, rafting, sports fishing, swimming and tubing. Most tourism and recreation in the Cowichan 
Watershed is focused on natural features, which rely heavily on water as a key input. 

https://en.wikipedia.org/wiki/Lake_Cowichan,_British_Columbia
https://en.wikipedia.org/wiki/Mesachie_Lake,_British_Columbia
https://en.wikipedia.org/wiki/Mesachie_Lake,_British_Columbia
https://en.wikipedia.org/wiki/Honeymoon_Bay,_British_Columbia
https://en.wikipedia.org/wiki/Youbou,_British_Columbia
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1.2 Water Use Planning 

Water use planning was first introduced in the province of BC in 1996 as a way to help clarify how non-
indigenous rights8 to provincial water resources should be exercised and to ensure provincial water 
management decisions reflect current public values related to social, environmental, and financial 
priorities. The province developed Water Use Plan Guidelines9 in 1998 to serve as a template for 
carrying out public planning and meeting the regulatory requirements towards a possible future water 
license application.  

The product, a Water Use Plan (WUP), is a technical document that, once authorized by the Comptroller 
of Water Rights (under the Water Sustainability Act), defines the operating parameters for existing or 
new water management facilities. Other elements typically found within a WUP include a research and 
monitoring program, an implementation schedule, a review period for when the WUP should be 
revisited, and there may be opportunities to identify physical works projects (i.e. non-flow options) that 
provide a substitute to making changes to flows or water levels. WUPs must recognize existing legal and 
constitutional rights and responsibilities, as set out in legislation and court decisions (for more 
information, please refer to the Province’s Water Use Planning website).Water control facilities are 
subject to the federal Fisheries Act, which governs the protection of fish and fish habitat in Canada.  

A WUP follows a 13-step process that includes a core community planning stage (steps 4 through 8 in 
the WUP Guidelines). The other planning steps involve regulatory requirements on the part of provincial 
and federal government agencies or on a water licensee or proponent. The process described in the 
guidelines is designed to seek consensus on a set of operating rules and, in some cases, proposed 
changes to the water control facilities in order to better satisfy the full range of water use interests at 
stake. The planning process seeks input from the full range of water use interests relevant at each 
facility through the initiation of a consultative committee. The plan’s development is typically quite 
flexible and tailored to suit the scale and other circumstances of each facility and operator. 

As specified in the Guidelines, the WUP process is intended to “address issues related to the operation 
of facilities as they currently exist, and incremental changes to operations to accommodate other water 
uses.” The focus is on the identification and evaluation of water use alternatives, primarily consisting of 
flow changes (i.e. dam releases) and reservoir levels. Water Use Plans are not intended to be 
comprehensive watershed management plans or to deal with water management issues associated with 
other activities in the watershed such as forestry or mining. First Nations rights and title issues and 
historic grievances arising from the initial construction of the facilities are specifically excluded from 
WUPs but can be considered as part of other processes.  

While the public planning process and the PAG’s proposal that is documented in this summary report is 
an important milestone, it is just one step toward a potential Cowichan WUP. The PAG process was 
limited to exploring whether a viable solution could be identified that would be broadly supported in the 
community. No application for a water license has yet been made. The PAG’s recommendations are 
contingent on a number of conditions, which define a series of next steps in the water use planning 
process that the Partner Organizations may want to move forward with. A decision still needs to be 
made by the Partner Organizations on whether or not to proceed with these recommendations from the 
PAG. 

                                                             

8 These rights are not in relation to aboriginal rights and title which are protected under Section 35 of Canada’s 
Constitution (refer to Section 3.4 of the BC Provincial WUP Guidelines for more detail on this).  
9 Provincial Water Use Plan Guidelines (1998).  

http://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-planning-strategies/water-use-planning
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-planning/water_use_plan_guidelines.pdf
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1.3 Purpose, Goals and Outcomes 

Changes in water demand, land use, and a shifting hydrological cycle from climate change are placing 
increasing pressures on the availability of water resources in the Cowichan Watershed to meet current 
and future water use needs of residents, businesses and the environment. Water scarcity and 
summertime droughts have increased significantly over past years (e.g., average spring and summer 
inflows to Cowichan Lake have decreased by about a third since the 1960s) and these conditions are 
projected to worsen10 with longer drier periods and warmer summer temperatures.  

The current Cowichan water management system, which includes a weir at the outlet of Cowichan Lake, 
was designed in the 1950s to store additional water and supplement flows down the Cowichan River 
through the summer and early fall. These designs were based on conditions that are no longer relevant 
and the system no longer has the capability to reliably support the varied water uses that have come to 
be expected. According to Catalyst Paper (who own and operate the weir), 8 out of the last 15 years 
have been drought summers (including three of the last four). In 2016, extreme measures were needed 
to reduce flows from the weir throughout the entire late spring and summer period; water levels on 
Cowichan Lake were so low in September that pumps were installed with the anticipation of having to 
pump water over the weir to keep the Cowichan River flowing.  

The current situation is expected to lead to more intense and frequent water insecurity problems that 
will threaten the long-term supply of water from Cowichan Lake to the Cowichan River and associated 
groundwater aquifers to meet the region’s needs. These events will directly and indirectly impact the 
interests of residents, businesses, industries and community groups.  

The purpose of the Cowichan WUP community planning process was to explore future water use needs 
alongside a range of different potential water supply and storage options to identify a preferred water 
use alternative for the Cowichan water management system. All the options that were identified to 
address the shortfall in water availability have undesirable consequences for different water use issues 
that needed to be weighed and considered. The goal of the planning process was to seek agreement on 
a long-term solution to ensure water resources are sustainable and available to better meet the region’s 
current and future water use requirements, while finding an acceptable balance in impacts across the 
different water use interests. 

The process produced a water use proposal that involves new infrastructure and operational 
requirements for the Cowichan water management system. The water use proposal and supporting 
recommendations may be used to guide the development of a draft Cowichan WUP. No decision has yet 
been made by the Partner Organization about whether to proceed with a water license application. 

2 Community Planning Process 

This section provides an overview of the Cowichan WUP public planning process, which was made up of 
the following parties and components: 

• Broader public engagement that was ongoing throughout the process and consisted of two 
public information meetings, advertising, a public website, regular project updates and 

                                                             

10 According to the CVRD’s recent climate change study, “Climate Projections for the Cowichan Valley Regional 
District” (2017), it is projected that by the 2050s the April 1 snowpack depth will decrease by 85%, the amount of 
summer rain will decrease by 17%, and the duration of dry spells will be lengthened by about 20%.  
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announcements (via website and participants), and direct communications by the partner 
organizations. 

• A core Public Advisory Group (PAG), selected to represent the main interests in the region, 
worked together through the initial WUP planning steps towards a recommended water use 
alternative. 

• A Steering Committee, comprised of the Partner Organizations and provincial and federal 
regulatory agencies, which provided oversight to the process scope and design. 

• Technical Sub-Groups, which undertook specified technical work between PAG meetings to 
support the PAG throughout the planning process. 

• Engagement with First Nations, which included meetings and correspondence with Cowichan 
Tribes, Cowichan Lake First Nation, and Halalt First Nation during the process. 

• A consulting team, which served as an independent resource and support to the PAG 
throughout the planning process. The consulting team played the dual role of providing 
technical support and managing and facilitating the public process. 

2.1 Public Engagement and Consultation Process 

The Cowichan WUP engagement and consultation program for the Cowichan WUP followed the 
provincial guidelines and included outreach to the following audiences: government agencies and 
ministries, potentially affected First Nations, the public, and local municipalities. To meaningfully engage 
these audiences, the Partner Organizations11 completed the following key activities throughout the 
process: 

• In September 2017, a Steering Committee was established to initiate the planning process with 
a mandate to provide advice to the Partner Organizations on the content and process for 
developing the Cowichan WUP.  

• In October 2017, the Partner Organizations announced the Cowichan WUP process, launched a 
public website (www.cowichanwup.ca) to provide background information and updates on 
planning activities, and held a public meeting that was attended by approximately 70 people. 

• At the October 2017 public meeting, individuals interested in volunteering to the Cowichan 
WUP PAG were invited to submit an application form. The application form was made available 
through the Cowichan WUP public website during the week following the public meeting and 
applications were accepted from people who were not in attendance. 

• In November 2017, the Cowichan WUP Steering Committee selected the members of the 
Cowichan WUP PAG based on a set of selection criteria. The Steering committee developed a 
draft Terms of Reference (TOR) and Process Guidelines to guide the planning process. 

• In November 2017, the Cowichan WUP Public Advisory Group was formed with a mandate to 
identify and assess different water use alternatives12 for the Cowichan system and 
collaboratively develop recommendations for consideration by the Partner Organizations which 
may lead to submission a WUP to the provincial government. The PAG has representatives from 
government agencies; First Nations; industry stakeholders, community, recreational and 
environmental associations; and relevant local municipalities. 

                                                             

11 Cowichan Valley Regional District (CVRD), Catalyst Paper, Cowichan Tribes and Cowichan Watershed Board. 
12 Water use alternatives include potential changes to minimum flow requirements for the Cowichan River, rule 
curve and water levels for Cowichan Lake, water storage capacity in Cowichan Lake, and potential enhancement 
projects to mitigate adverse effects. 

http://www.cowichanwup.ca/


 

 
 

   Page 6 
 

• From November 2017 until May 2018, the PAG held four meetings and was supported by eight 
technical sub-group working meetings during that same period (for a complete listing of all the 
meetings refer to Appendix A). As well, the Steering Committee met on an as needs basis 
throughout the Cowichan WUP planning period to discuss and provide direction on scope and 
schedule issues that emerged during the project. 

• A final public meeting was held on June 11th, 2018 to present information and seek input on the 
key elements recommended and reached during the consultative Cowichan WUP process.  

In addition to the specific public engagement and communication activities described above, the 
following activities were completed throughout the process to keep the broader public informed and to 
provide them with an opportunity to provide input to the process. 

• Project website: Throughout the planning process, the partners hosted the Cowichan WUP 
website (www.CowichanWUP.ca) which was regularly updated and reported on the progress of 
the consultative process. The website included a description of the planning process and 
provided access to the PAG Process Guidelines and Terms of Reference planning documents. 

• Project updates: Updates were posted to the planning website at key points in the process, 
including overview summaries for each of the PAG meetings following the PAG’s approval of the 
meeting minutes. Briefings were provided to the CVRD, Cowichan Tribes Environment 
Committee and Council as well as the CWB by staff and in some cases supported by the 
consulting team (Compass Resource Management and Ecofish). 

• Press releases: Two press releases were issued at the beginning and conclusion of the planning 
process to raise awareness of the planning process. 

• News and radio ads: Advertisements for the two public meetings were placed in local 
newsletters and newspapers in the weeks leading up to the meetings. Details for the June public 
meeting was broadcasted repeatedly over radio in the days leading up to the meeting. 

• Other web and social media: The Partner Organizations and PAG members shared notices for 
the public meetings and links to the Cowichan WUP website on their respective websites and 
through social media (e.g., Facebook events, Twitter). 

• Email distributions: The Partner Organizations and PAG members shared notices of the public 
meetings and other key points in the process through their existing email distribution. 

• Project email. An online contact form and project specific email (info@cowichanwup.ca) were 
maintained and monitored throughout the planning process. 

2.2 Public Advisory Group (PAG) Structure, Roles and Responsibilities  

The purpose, mandate, roles and responsibilities, and ground rules for the PAG were outlined in the 
Terms of Reference and Process Guidelines (Appendix B and Appendix C) that were developed for 
guiding the planning process.  

The mandate of the PAG was to work through the planning steps as outlined in the Cowichan WUP 
Process Guidelines. Central to this mandate is for the PAG to identify and explore different water use 
alternatives for the Cowichan Lake system and collaboratively develop recommendations for 
consideration to the Partner Organizations which may lead to submission a WUP to the provincial 
government.  

The role of the PAG was advisory. The PAG reports to the Partner Organizations on the content of the 
WUP (through this summary report). Should the Partner Organizations move forward with an 
application of a WUP, the PAG recommendations will be included with the submission to the provincial 
and federal agencies.  

http://www.cowichanwup.ca/
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Membership on the PAG consisted of a diverse range of water use interests and include representatives 
from the CVRD, First Nations, Catalyst Paper, residents, local community and interest groups (e.g., 
lakefront property owners, environmental, recreation, agriculture, etc.), and provincial and federal 
governments. Membership of the PAG was established in accordance with Steps 2 and 3 of the 
Provincial WUP Guidelines. The PAG was comprised of 19 community members. The following 
organizations had members on the PAG for the duration of the planning process: 

• Catalyst Pulp & Paper 

• City of Duncan 

• Cowichan Lake and River Stewardship Society (CLRSS) 

• Cowichan Tribes 

• Cowichan Valley Regional District (CVRD) 

• Cowichan Valley Naturalists Society 

• Cowichan Watershed Board 

• Department of Fisheries and Oceans Canada (DFO) 

• FLNRORD (Water Authorizations) 

• FLNRORD (Fisheries) 

• Lake Cowichan First Nation 

• Municipality of North Cowichan 

• Town of Lake Cowichan 

• TimberWest 

PAG membership is listed in Appendix D along with project and technical support staff.  

PAG members agreed to represent the interests of their agency or constituents and to ensure that 
solutions or recommendations proposed were acceptable to their organization. PAG members agreed to 
strive for consensus based decision making for all issues including meeting agenda items, alternative 
options, scenarios identified and the final recommendations.  

2.2.1 Steering Committee 

A multi-agency steering committee provided guidance on matters related to the scope of the planning 
process. Membership on the Steering Committee consisted of representatives from the Partner 
Organizations and applicable provincial and federal regulatory agencies and ministries, including the BC 
Ministry of Forest, Lands, Natural Resource Operation and Rural Development (FLNRORD) Water 
Authorizations branch, the BC Ministry of Agriculture, and the Department of Fisheries and Oceans 
(DFO)13. 

The Steering Committee’s mandate included to support the PAG through: 

• Initiating a selection process for membership on the PAG that is diverse and representative of 
the water use interests in the region; 

• Providing advice and direction on matters of scope, process, and future regulatory requirements 
related to a water use plan; 

• Clarifying the scope of the water use alternatives that can be considered during the public 
planning process; 

                                                             

13 The composition of the Steering Committee also included representation from the Partner Organizations who 
initiated the planning process and provided supportive funding along with the Federal and Provincial Governments 
who have provided grant funding through the Clean Water and Waste Water Program. 
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• Moderating conflicts around process issues and/or personality differences between 
stakeholders or PAG members that could not be fully addressed during meetings by the 
Facilitator or consulting team; 

2.2.2 Technical Sub-Groups (TSGs) 

The PAG established technical sub-groups to assist in the planning process. TSG meetings: 

• Were open to all PAG members; 

• Included non-PAG members, such as technical or scientific experts, as appropriate; 

• Included a Facilitator from the consulting team to support their meetings and work;  

• Abided by Terms of Reference established by the PAG; and  

• Undertook work and make recommendations as defined through PAG instructions.  

Two TSGs were established for the PAG planning process, an Aquatic and Riparian Technical Sub-Group 
(ARTSG) and a Lakefront Technical Sub-Group (LTSG). A list of the technical support members on the two 
TSGs are provided in Appendix D. 

Aquatic and Riparian Technical Sub-Group (ARTSG) 

The mandate of the Aquatic and Riparian Technical Sub-Group (ARTSG) was to respond to technical 
information needs of the PAG, which generally consisted of:  

• Assisting with identifying key environmental issues and objectives; 

• Developing performance measures and using them to estimate outcomes of alternatives; 

• Describing data gaps and needs; 

• Providing input to alternatives if requested, and; 

• Providing input to the design of future studies and monitoring to reduce outstanding 
uncertainties. 

The ARTSG took the lead role in identifying and developing methods for assessing aquatic and riparian 
ecosystem objectives. The ARTSG was composed of PAG members as well as other technical 
representatives from the organizations represented on the PAG and other organizations active in the 
Cowichan Watershed. 

ARTSG membership included individuals who were affiliated with Cowichan Tribes, regulatory agencies, 
Catalyst, and non-governmental organizations. Qualified candidates were identified based on 
discussions with representatives from the Cowichan Watershed Board, FLNRORD, DFO and the CVRD. An 
independent facilitator and environmental professionals supported the work of the ARTSG. The ARTSG 
held 4 meetings over the course of the planning process. A detailed summary on the role and activities 
completed by the ARTSG is provided in Appendix E. 

Lakefront Technical Sub-Group (LTSG) 

The Lakefront Technical Sub-Group (LTSG) was established to support the PAG on lakefront issues. The 
role of the LTSG was to help identify and characterize lakefront issues and interests and to support in 
developing methods for assessing impacts to lakefront properties and recreational values. 

The LTSG was formed at the first PAG meeting from interested volunteers from the PAG. Members were 
asked to suggest additional people not on the PAG who might be interested to participate and provide 
addition perspective to the lakefront issues. The LTSG membership consisted of individuals who 
identified as lakefront property owners and included representative from the CVRD (Environmental 
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Services, Parks and Trails). An independent facilitator and hydrologist supported the work of the LTSG. 
The LTSG held four meetings over the course of the planning process.  

2.2.3 First Nations Involvement 

The planning area for a Cowichan WUP is primarily in the Cowichan Tribes’ and Cowichan Lake First 
Nations’ traditional territories. Both Cowichan Tribes and Cowichan Lake First Nations participated on 
the PAG and Cowichan Tribes was a Partner Organization and participated on the Steering Committee. 

There are a number of other First Nations with traditional territories that overlap with parts of the 
watershed. The Steering Committee discussed the best approach to reach out to other neighbouring 
First Nations and how they would like to be kept informed and/or provide input into the process. 
Invitations were extended to neighbouring first nation communities with core territories in the 
watershed to see whether they wanted to be participate and/or be kept informed during the process. 
Given substantial workloads of many of the first nations communities technical staff, additional briefings 
were provided where possible to assess interest in participating and address any question on the 
objectives of the WUP process. A representative from the Halalt First Nation attended the second PAG 
meeting as an observer. 

2.2.4 Process and Facilitation Support 

An independent consulting team was hired to support and facilitate the public planning process. 
Compass Resource Management Ltd. designed and facilitated the multi-stakeholder SDM process and 
provided the SDM expertise to assess options. Ecofish Research Ltd. were the environmental lead 
responsible for supporting the ARTSG to estimate potential impacts to aquatic and terrestrial habitats. 
Kerr Wood Leidal Associates (KWL) provided water resources engineering and hydrological modeling. 

2.2.5 Structured Decision Making 

The community planning process for the Cowichan WUP followed a Structured Decision Making (SDM) 
approach, consistent with Steps 4 through 8 in the provincial Water Use Plan Guideline. SDM is an 
organized framework for making defensible choices in situations where there are multiple interests, 
high stakes, and uncertainty. It is designed to provide stakeholders and decision makers with insight 
about the decision by clarifying objectives, identifying creative alternatives, evaluating how well 
different objectives are satisfied by different alternatives, exploring how risky some alternatives are 
relative to others, and exposing the fundamental trade-offs or choices that need to be made. It is 
particularly useful for groups working together on complicated planning and decision-making projects. 
 
SDM helps people make decisions that are defensible (based on sound technical information), value-
based (based on “what matters” to people), transparent (based on clearly communicated reasons), and 
efficient (with people’s time and resources). It estimates impacts based on best available information, 
which can include both science and traditional and local knowledge, and it actively deals with 
uncertainty. The collaborative process promotes dialogue and constructive debate and helps people 
focus on interests rather than positions.  

SDM is based on well-recognized methods developed in the decision sciences. It has formed the basis 
for Water Use Planning processes in British Columbia over the past twenty years, has been formally 
adopted by provincial and federal agencies in Canada and in the United States (USEPA, USFW, USACE, 
etc.). 
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SDM is centred on a set of core steps, supported by structuring tools and methods. The PAG followed 
and worked through these steps with an aim of reaching consensus towards a recommendation for the 
partnership organizations. 

3 Planning Context 

3.1 Geographic Scope 

The geographic scope for the Cowichan WUP is the Cowichan Watershed. The PAG planning process 
primarily focused on water related uses and issues directly related to potential changes in lake levels on 
Cowichan Lake and potential changes in flows down the Cowichan River. Other tributary rivers off the 
Cowichan River or above Cowichan Lake were considered within the scope of the Cowichan WUP, 
depending on the relationship of a particular issue/interest with changes in water management at the 
outlet of Cowichan Lake. 
 

Figure 1: Cowichan Watershed and Water Systems 

 

The Cowichan Watershed is the geographic area that drains into Cowichan Lake and Cowichan River, is 
located within the Cowichan Valley Regional District (CVRD) on southern Vancouver Island, BC (see 
Figure 1). Cowichan Lake is the source of the Cowichan River which flows 47km from the lake near the 
town of Lake Cowichan to tidewater at Cowichan Bay near Duncan, BC. The lake is the second largest on 
Vancouver Island, having a surface area of about 62km2 and a maximum depth of 152m. There are 
several tributary streams that flow into Cowichan Lake which flow from mountainous watersheds having 
a combined watershed area of 590km2, including the lake surface. Several of the mountain peaks above 
the lake exceed 1,000m in elevation. 
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Downstream of Cowichan Lake, the river flows along the length of the Cowichan Valley where several 
other smaller tributaries flow into the Cowichan River. At Duncan, the river flows across the Vancouver 
Island coastal lowlands and the floodplain of the Cowichan River and Koksilah River. The total size of the 
Cowichan River watershed is 939km2. 

Current and Future Climate 

The climate of the Cowichan Valley is similar to other parts of east coast of Vancouver Island with a cool 
wet season between October to March and a warm dry season from April to September. Climate 
normals (1971 to 2000) for the Town of Lake Cowichan indicate average monthly temperatures ranging 
from 17.8°C in August and 2.5°C in December. However, given that Lake Cowichan is located in the 
valley bottom, the higher elevations in the watershed will have colder temperatures.  

The recorded total annual average precipitation ranges from 1,169mm in Duncan to 2,022mm in Lake 
Cowichan. Total annual precipitation in the mountains surrounding the lake is estimated to be greater 
than 3,000mm. In the mountains, a portion of the precipitation falls as snow with snowpack 
accumulating in the highest portions of the watershed exceeding 1,000mm of snow water equivalent in 
some years.  

About 75% of the total annual precipitation falls over the six month period from October to March with 
the remaining 25% falling over the drier period from April to September.  

The mean annual discharge recorded at the Cowichan River at Lake Cowichan (08HB002) and Cowichan 
River near Duncan (08HA011) hydrometric gauges since the 1960s are 44.8cms and 52.8cms, 
respectively. The seasonal variation in precipitation results in large fluctuation in river flows and lake 
levels. At Lake Cowichan, average monthly flow in the Cowichan River ranges from 7cms in summer to 
125cms in November. Winter storms can result in very high discharge in the river. The highest flood 
discharge recorded at Cowichan River at Lake Cowichan is 326cms. The records indicate that summer 
inflows (July to September) to the lake have dropped by about 33% since the 1960s. 

The large fluctuation in seasonal flows also result in large fluctuation in lake levels in Cowichan Lake. 
Lake level records collected since the 1950s indicate that average lake levels vary from an elevation of 
about 162.9m in winter to a low of 161.4m in late summer. The average annual peak water level is 
164.0m with the highest recorded water level of 165.27m in October 1961. 

By the 2050s, the climate is projected to become warmer with drier summers and wetter winters. Global 
climate models project that the that average annual temperatures in the Cowichan Valley will increase 
by about 3°C by the 2050s with 5% increase in winter precipitation and 17% decrease in summer 
precipitation. The projected changes in annual temperature and precipitation by the 2050s will have a 
significant impact to the availability and timing of runoff into Cowichan Lake and Cowichan River. The 
increase in temperature, especially in winter and early spring, will result in average minimum winter 
temperatures being above freezing over most of the watershed for the majority of the year. Figure 2 
shows the change in temperature across the region. 

 



 

 
 

   Page 12 
 

Figure 2: Past (1971-2000) and future projected (2041-2070) average minimum winter temperatures  

 

This change in temperature will dramatically decrease the amount of precipitation falling as snow and 
reduce the volume of snowpack in the watershed. By the 2050s, the volume of water in snowpack is 
projected to decrease by 85%. This will change the timing and volume of winter and spring runoff with 
more runoff in winter in future and significantly less runoff in spring. In addition, projected future higher 
temperatures, longer dry periods and less rainfall will also reduce inflow to the lake and river during 
summer. 

Historical inflow records indicate that the trend in decreased spring and summer runoff is already 
occurring. Over the past 60 years, summer inflow has reduced by approximately 33%; in future, summer 
inflow is expected to decrease a further 74% by 2050s (see Figure 3). This decrease in spring and 
summer runoff means that a year having about a 1 in 10 chance of occurring (10th percentile inflow) 
under current climate will become an average year in future. This will have a significant impact on water 
availability and emphasizes the need for changes to water management in the Cowichan Watershed in 
future. 
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Figure 3: Historical and future projected weekly average inflows 

 

3.2 Cowichan Water Management System 

3.2.1 Cowichan Lake Weir 

Given the relatively large surface area of the lake, the lake offers the potential to effect significant 
change in the river flow with relatively small changes in lake level. This feature prompted British 
Columbia Forest Products Ltd to build a weir at the lake outlet in 1957 (Figure 4). The objective of the 
weir was to increase river flows during the warm and dry summer period to ensure adequate water 
supply for their mill in Crofton. An additional benefit of this operation was increased summer baseflows 
along nearly 40km of the river from the weir to the mill’s pump station (located upstream of Duncan, 
see Figure 1).  

The weir is made up of the following elements: 

• a timber crib and rubble weir structure supported by sheetpiles, with a concrete cap, 

• a concrete boat lock with steel slide gates (located on the river’s left bank, looking downstream), 
and 

• a control gate structure consisting of four steel overshot gates (located on the right bank of the 
river, looking downstream). 

As shown in Figure 4, the weir and the control gate structure are separated by a low concrete sill which 
passes over a low-lying island. This prevents water from flowing between the weir and the control gate 
structure when the lake level is at full supply. 

The weir was originally designed to support three objectives: 

1. Maintain minimum flow of 250cfs (7.08cms) in the Cowichan River below the weir; 
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2. Provide up to 100cfs (2.83cms) to supply the Crofton Pulp and Paper Mill now operated by 
Catalyst Paper; and, 

3. Maintain minimum flow of 100cfs below the mill pump station upstream of Duncan.  

The weir structure can store up to 60 million m3 of water between the crest of the weir at the Full 
Supply Level (FSL) of 162.37m and the Zero Storage Level (ZSL) at 161.4m. The ZSL is defined as the 
lowest lake level at which the minimum flow of 7.08cms can be released from the lake by gravity with 
the control gates fully lowered (open). The available storage can support the minimum flow for about 97 
days assuming no inflow to the lake. 

Figure 4: View of the Cowichan Lake weir, boat lock and control gates from the air 

 

Cowichan Weir Operating Regime 

Since construction of the weir, there have been changes to the operation and objectives. The following 
are the primary objectives for the current operation of the Cowichan Lake weir. 

1. Maintain lake levels as close as possible to the Full Supply Level while maintaining spring 
conservation flows in the river downstream of the weir during spring period. 

2. Maintain minimum river flow in the river downstream of the weir by releasing water from 
storage in the lake through summer months. 

3. Minimize incremental increase in peak lake levels as a result of weir operations in early spring 
and in fall. 

Over the years, the Comptroller provided the licensee with direction regarding how the water 
management system is to be operated, sometimes referred to as the operating regime. The current 
operating regime for Cowichan Lake storage is governed by a “rule curve” which has been in place since 
1990. The 1990 rule curve called for drawdown of the lake level from FSL to start no later than July 9 
each year. The 1990 rule curve was amended in 2013 to allow the release of water stored in the lake to 
be delayed until July 31 of each year when natural conditions permit, to allow for improved flows in 
Cowichan River during mid to late summer and fall. 

The current conservation flow release schedule for Cowichan Lake is: 
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• 25cms from April 1 to April 30 

• 15cms from May 1 to June 14 

• 7.1cms from June 15 until the return of fall rains in September or October 

Although not included as part of the water licence requirements, these flows have been selected with to 
provide adequate spring and summer flows for conservation purposes. The current operation of the 
weir, including weir start up, flow release schedule, ramping rates, and weir shut down protocols were 
defined in the operation protocol. This set of guidelines for weir operation was developed in 2008 by the 
Cowichan Adhoc committee consisting of representation from First Nations, Catalyst Paper, federal and 
provincial fisheries agencies and local stewardship groups.  

During years with low inflow, the summer conservation flow is reduced from 7.1cms to 5cms. The timing 
of when flows are reduced is based on in-season management decisions carried out by the Ad-hoc Flows 
Committee. In-season water management decisions are based on the current state of remaining 
storage, snowpack levels, weather forecasts and understanding of conservation flow needs in the river.  

In spring, the Cowichan Lake weir is operational when lake levels drop below the FSL but no earlier than 
April 1st. The April 1st date has been selected as there may be risk of incremental increase to peak lake 
water levels if the weir is operated prior to April 1st. On or after April 1st, when lake levels are at or 
below the FSL, the boat lock is closed and the control gates are raised to maintain lake level near FSL. 
Generally, at this time of year inflows to the lake are large enough to allow spring conservation flows to 
be maintained without using lake storage. However, if lake inflows drop then lake storage is used to 
supplement spring conservation flows. 

After June 15th, stored water in Cowichan Lake is used to augment natural summer baseflows in the 
Cowichan River. During this period, lake water levels drop a rate of approximately 1cm per day. As 
mentioned previously, during low flow years lake levels may drop too quickly in the early part of the 
season. In order to conserve water stored in Cowichan Lake during low flow years, the minimum 
conservation flows may be reduced to 5cms. At the lower conservation flow release (5cms), lake levels 
drop at approximately 0.7cm per day.  

In early fall, lake levels reach the lowest point of the year, often nearing the ZSL. The lake level begins to 
rise again when rainfall starts in the fall. This has historically occurred any time in September or October. 
Given the uncertainty of the timing of the return of fall rainfall, the operation in the summer period is 
precautionary and conservative: reducing flows early in the summer to conserve flows until the end of 
the summer period. Once fall rains return and lake levels begin to recover, the boat lock is opened and 
the control gates are fully lowered. 

During the winter period, with the boat lock open and the control gates fully lowered, the weir structure 
does not control lake levels or river discharges. During this period, the lake level (and river flows) are 
controlled by a natural constriction in the channel downstream of the weir. The boat lock remains open 
and the control gates remain lowered through the winter period, until after April 1st the following year 
when lake levels are at or below the FSL. 

Figure 5 shows a series of photos of the weir operation through the year. Note the sign mounted to the 
weir crest to indicate relative elevation of the lake level throughout the year. 
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Figure 5: Operation of the Cowichan Lake weir throughout the year 

 

3.3 Scope of the Planning Process 

Scope of the Cowichan WUP planning process and PAG deliberations included those issues that are 
related to a water use issues that are affected by water control facilities at the outlet of Cowichan Lake. 
The PAG considered: 

a) alternatives to how water is stored and released from Cowichan Lake and this includes 
consideration of flow releases down the Cowichan River, lake levels and the rule curve for 
Cowichan Lake, and potential new storage options (e.g., weir modifications, pumps, etc.); 

b) potentially new mitigation measures or programs (in lieu of flow alterations), such as habitat 
enhancement; 

c) monitoring or research studies to address any critical data gaps during the implementation of 
any new recommended changes.  

Issues involving broader topics such as watershed management issues (e.g., forestry and land use 
practices, development applications, environmental management) that are beyond the scope of what 
can be addressed through the Water Sustainability Act, were documented during the process but were 
otherwise considered outside the scope to be discussed during the meetings. 

3.3.1 Regional Planning Context 

In 2007, the Cowichan Basin Water Management Plan (WMP) was developed to provide actions to 
manage water and its use that meet the vision of a desirable future condition of water in the Cowichan 
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Watershed. The WMP process was completed over a 3 year period with substantial public input and 
resulted in 89 key recommendations in the final 2007 plan. Included in the WMP recommendations was 
the core goal to manage water supply to meet human needs while minimizing impacts of low water 
levels. This goal was supported by the following objective and action: 

• Objective 2a: Store sufficient spring runoff to support human use and sustain river flows during 
summer and fall 

• Action 2a-1: Increase the weir height by 30 cm and install pumps below the zero storage 
elevation to pump water from the Cowichan Lake to Cowichan River when required.  

The Cowichan WUP planning process addressed this core recommendation of the WMP. 

3.3.2 Supporting Studies and Information 

Information from a variety sources was used during evaluation, PM development, and to assess the 
impacts of water use alternatives. Information from past studies, public planning initiatives, and 
monitoring carried out by the Partner Organizations and other parties was used. No new field work or 
studies were specifically carried out for the Cowichan WUP, with a reliance placed on the environmental 
research and monitoring that has been undertaken over the last 20 years, in particular much of the work 
assembled and developed by the CWB’s Flows and Fish Working Group. Key information sources used in 
the Cowichan WUP process include: 

• Cowichan Basin Water Management Plan and the supporting Water Issues and Water Facts 
reports (Westland Resources Group, 2005a, 2005b and 2005c). 

• Cowichan Lake Storage Options Review (KWL, 2015), which summarized and compared previous 
water availability and storage assessments carried out for Cowichan Lake and Cowichan River. 

• Catalyst’s 2016 Environmental Management Plan for the Pump Out of Lake Cowichan during 
Drought Conditions, which considered potential adverse impacts to the environment during the 
operation of the Lake Cowichan pump-out project. 

• Determining Cowichan River Flows for Fish in 2017 and Beyond (Ayers et al. 2017), a report on 
the results of the process to define minimum and target flows to support fish and fish habitat in 
the Cowichan River, produced for the Cowichan Watershed Board, Flows and Fish Working 
Group.  

• Cowichan Lake Shoreline Habitat Assessment Foreshore Inventory and Mapping Project (Law et 
al., 2012), a report providing a baseline overview of the shoreline habitat attributes of Cowichan 
Lake. 

• Cowichan Lake Erosion Assessment (KWL, 2011), a report reviewing the natural and man-made 
causes of erosion on the lakeshore. 

• Results of the 2013 Environmental Appeal Board Decision on a new operating rule curve for the 
control and release of water from Cowichan Lake into the Cowichan River (MOE, 2015). 

• Previous GIS and mapping work completed by CVRD to characterize impacts to lakefront 
properties. 

3.4 Planning Time Horizon 

The Cowichan WUP process focused on a long-term solution for the Cowichan water management 
system to ensure water resources are sustainable and available to meet the region’s current and future 
water use requirements. A 30 year time frame was agreed to as the basis for the planning and this 
coincided with the best available information to assess projected hydrology changes as a result of 
climate change in the 2050s. 
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4 Public Advisory Group Process   

Over the course of four meetings in 2017/2018, the PAG identified water use issues and objectives, and 
worked through three rounds of iteratively refined alternatives to understand the range of 
consequences at stake and to come to consensus on a recommended water use alternative. The 
following section provides details on the PAG methods and process to assess the water use alternatives. 

4.1 Issues, Objectives and Performance Measures 

4.1.1 Issues and Interests 

The first step of the community planning process was to identify and scope possible interests and issues 
for the Cowichan WUP process, with a focus on water use related to potential changes in lake levels on 
Cowichan Lake and potential changes in flows down the Cowichan River. The PAG explored and 
considered the full range of potential water use effects in developing a list of issues and interests, which 
was updated and refined throughout the planning process. 

The comprehensive scoping of issues started with a literature review of existing information from a 
variety of sources, including past studies and monitoring in the Cowichan system and previous planning 
resources, from which a preliminary list of potential issues and interest was developed. This preliminary 
list was added to through consultations with the Steering Committee and Partner Organizations, based 
on input received during the Public Information Meeting held in October 2017, and in initial 
conversations with PAG members prior to the first PAG Meeting. This preliminary list included a list of 
important aquatic and riparian issues developed by the ARTSG at their initial meeting. The initial issues 
list was organized according to the following topic areas: 

• Culture and Heritage 

• Environment – Cowichan River 

• Environment – Cowichan Lake 

• Flooding, Inundation and Lakefront Properties 

• Industry and Commercial 

• Municipal Water Supply 

• Tourism and Recreation 

• Water Management 

The list of potential issues was updated based on PAG member input provided through a review of the 
preliminary list and a brainstorming exercise completed at PAG Meeting #1. Written input was provided 
by the PAG members at the meeting and in emails subsequent to the meeting. The LTSG was convened 
at this meeting and the list of potential lakefront issues was confirmed and added to at the first LTSG 
meeting.  

The list of potential issues was then screened to identify those that were in scope for the Cowichan 
WUP. This included interests that may be affected as a result of proposed changes to minimum flow 
requirements to the Cowichan River, the existing rule curve (and water levels) for Cowichan Lake, and 
water storage capacity of Cowichan Lake (e.g., weir modifications, permanent pump station, etc.). Figure 
6 presents a screening framework that was used to assess each issue according to its relationship to 
potential changes in water management. 
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Figure 6: Issues and interests screening framework 

 
 

Finally, the list of potential issues was further scoped to account for sensitivity to changes when 
compared to a set of “bookend” alternatives designed to represent the full range of alternatives. 
Appendix F provides a summary of the issues raised during the planning process and their relevance to 
the Cowichan WUP. 

4.1.2 Objectives and Performance Measures (PMs) 

From the list of water use issues considered in scope for the Cowichan WUP, a set of decision objectives 
were developed and used to compare the effects of different water use alternatives. Issues were further 
sorted into sub-areas under each of the objective categories (e.g. “Environment (Cowichan River)” as an 
objective, “Fish Passage” as a sub-objective). Table 1 summarizes the eight high level objectives and 30 
sub-objectives that were identified through the PAG process as having the potential to be affected by 
different water use alternatives and that were evaluated through the PAG process. 

 

Table 1: Objectives and sub-objectives 

Objective Sub-Objective Description 
Culture & Heritage First Nations Salmon 

Harvesting Rights (FSC) 
 

Represents First Nations Aboriginal rights to access and 
harvest salmon for food, social and ceremonial purposes 
(FSC). This right is directly tied to river flows and conditions 
that support healthy fish populations.  

Traditional Knowledge 
Transfer & Generation  

Represents First Nations interest in maintaining 
opportunities to generate and transfer traditional 
knowledge to community members by carrying out cultural 
practices and activities (e.g., spear fishing) 
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Objective Sub-Objective Description 
Ceremonial Bathing (and 
Cultural Practices) 

Represents First Nations interest in maintaining river flows 
in order to carry out ceremonial bathing (and other cultural 
practices). 

Archaeological Sites 
(Cowichan River) 

Represents an interest in avoiding the frequency and 
duration of high river flows that would lead to increased 
erosion of archaeological sites 

Environment – 
Cowichan River 

Geomorphology Represents an interest in maintaining the frequency and 
duration of high river flows for channel maintenance and 
flushing of fine sediments to maintain fish habitat. 

Connectivity (lateral) Represents an interest in maintaining river flows to provide 
hydrological connection of side channels for access to 
spawning habitats / rearing & overwintering habitat for 
salmonids. 

Water Quality Represents an interest in maintaining river water quality 
(NB. river temperatures are considered insensitive to the 
current alternatives).  
[NB. If alternatives included a deep-water intake, water 
temperature may be positively affected downstream] 

Fish Passage Represents an interest in maintaining river flows to provide 
fish passage for upstream and downstream migration.  

Salmonid Rearing Represents an interest in maintaining optimum river flow 
range to provide for fish rearing habitat.  

Salmonid Spawning Represents an interest in maintaining river flow to provide 
for spawning and incubation habitat for fish in the Cowichan 
River.  

Wildlife and Riparian Represents an interest in maintaining river riparian habitat 
for other aquatic (non-fish) and terrestrial species, including 
species at risk (SAR), other high value species and 
vegetation. Considerations include how river flow may affect 
spread of invasive plants.  

Environment – 
Cowichan Lake 

Water Quality Represents an interest in minimizing the risk to water 
quality from changes in lake levels (i.e., duration and 
magnitude of drawdowns). Fluctuation of lake levels below 
the annual minimum level (i.e., lake drawdown below the 
zero-storage elevation) can influence water quality (e.g., 
turbidity), most notably by causing erosion of fine 
unconsolidated sediments deposited along the shoreline, 
which can influence aquatic species. 

Vancouver Lamprey Represents an interest in maintaining available Vancouver 
Lamprey spawning and rearing habitat area. The Vancouver 
Lamprey was assessed as Threatened by COSEWIC and has a 
SARA Status of Schedule 1, Threatened. 

Lake Littoral Habitat Represents an interest in the timing, magnitude, and 
fluctuations on lake levels to maintain littoral rearing habitat 
for fish (particularly juveniles).  

Wildlife and Riparian Represents an interest in maintaining lake riparian habitat 
for other aquatic (non-fish) and terrestrial species, including 
species at risk (SAR), other high value species, and 
vegetation. 

Industry & 
Commercial 

Catalyst Paper  Represents an interest in maintaining river flows to enable 
their mill to withdraw water for their operations 
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Objective Sub-Objective Description 
Agriculture (Irrigation / 
GW Wells) 

Represents an interest in maintaining river flows to support 
recharge of aquifers used by agriculture (i.e., GW wells) 

Commercial Fisheries This represents an interest in maintaining healthy fish 
populations through meeting environmental flow 
requirements in Cowichan River. 

Lakefront Private 
Properties 

Flooding and Inundation  Represents an interest minimizing impacts associated with 
higher lake levels that may cause loss of property use and/or 
property damage.  

Private Property Lakefront 
Areas  

Represents an interest in maintaining existing exposed 
lakefront areas for aesthetic and property value 
considerations. This includes lakefront areas within or 
adjacent to private properties. 

Docks / Wharves Represents an interest that changes in lake levels should not 
require modifications or damage to lakefront structures 
including docks and wharves. 

Private water pump 
intakes 

Represents an interest in keeping lake levels at sufficient 
elevation for operation of private pumps that withdraw 
water from the lake. 

Municipal  Waste Water Represents an interest in maintaining suitable river flows to 
meet wastewater dilution requirements (upper river for 
Cowichan Lake; and lower river for JUB sewerage treatment)  

Water Supply - Lake Represents an interest in maintaining suitable lake level 
elevations for the Town of Lake Cowichan’s water supply 
system (i.e., water levels above functional intake elevation) 

Water Supply - River Represents an interest in maintaining river flows to support 
recharge of aquifers used by community water supply wells 

Recreation & 
Tourism 

Lake - Recreational Beach 
Use 

Represents an interest in maintaining usable lakefront and 
beach areas for access and use for recreational purposes, for 
both private and public lakefront areas. 

Lake –  
Boat Access / Navigation 

Represents an interest in maintaining suitable lake levels to 
support safe water – based recreation (includes access and 
usability docks/wharves, swimming infrastructure, 
navigation issues associated with lower levels) 

River –  
Boating and Tubing 

Represents an interest in maintaining suitable river flows to 
support water-based recreation down the river (i.e., tubing 
and boating).  

Angling / Fishing This represents an interest in maintaining healthy fish 
populations for angling / fishing through meeting 
environmental flow requirements in Cowichan River. 

Water 
Management 

Infrastructure Capital and 
Operating Costs 

This represents an interest in minimizing costs associated 
any new capital costs or any increases in ongoing operating 
costs required for new water management infrastructure. 

 

From these objectives, evaluation criteria or performance measures (PMs) were defined in order to 
report how well different water use alternatives performed with respect to the objectives. PMs are the 
specific metrics for comparing the predicted impacts or consequences of the water use alternatives on 
the objectives (the things that matter).  

For this process, PMs were designed to capture how changes to lake levels and river flows affect the 
interest that is valued. As for the objectives, the PMs were updated as needed throughout the process 
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to better show differences as the range of alternatives narrowed and as the PAG members provided 
feedback, to ensure they are representative of the underlying interests and how they may be affected. 

Each objective may have one or more sub-objectives and each sub-objective may in turn have one or 
more PM. For some objectives, PMs that were developed for other objectives were used as a proxy 
measurement. For example, environmental performance measures were used as a surrogate to assess 
how well some of the other sub-objectives were being met or not across the alternatives (e.g., fish PMs 
were used to capture potential First Nations FSC Rights, recreational angling opportunity, and 
commercial fishing impacts), and the Town of Lake Cowichan community water supply PMs were used 
as a proxy for private water intakes on private lakefront properties around the lake. 

Table 2 provides a summary of the PMs used by the PAG. A complete list of environmental performance 
measures developed for the process is provided in the ARTSG summary in Appendix E. Detailed PM 
Information Sheets are provided for all objective areas in Appendix G. 

 

Table 2: Performance measures summary table from the PAG process 

 

Environment14 

Performance Measure 

Name Units 
Preferred 
Direction Description 

Cowichan River PMs 

Fish Passage 

Adult summer-
run Chinook 
Salmon migration 

Habitat 
suitability 

index 
 

Provides a measure of habitat suitability based on 
estimated relationships between flow and suitability 
for fish passage. Relationships and calculation periods 
vary among species and life history stages. The adult 
summer-run Chinook Salmon PM is calculated for the 
period from April 1 to July 31 and adult fall-run 
Chinook Salmon PM is calculated for the period from 
September 1 to November 30. This PM is calculated as 
the median and 10th percentile values for each year to 
characterize fish passage during relatively low flow 
conditions for that period of the year.  

Adult fall-run 
Chinook Salmon 
migration 

Lateral 
Connectivity  

Side channel 
connectivity 
(juvenile Chinook 
Salmon and Coho 
Salmon) 

%  

Estimated proportion of side channels that are 
connected to the mainstem at a specific flow, based 
on surveys. This PM relates to the requirement for 
side channel connectivity during Chinook Salmon and 
Coho Salmon smolt outmigration in the spring for the 
period from April 1 to June 15 and. During this period, 

                                                             

14 For a complete list of environmental performance measures refer to the ARTSG summary in Appendix E and the 
detailed PM Information Sheets in Appendix G. 

Culture & 
Heritage 

Performance Measure 

Name Units 
Preferred 
Direction Description 

 FSC Harvesting 
Not developed but identified for potential future use 

Traditional Knowledge 

Ceremonial Bathing Not developed but identified as a potential cultural interest 
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Environment14 

Performance Measure 

Name Units 
Preferred 
Direction Description 

emergent Chinook Salmon fry are rearing in lateral 
habitats and Coho Salmon smolts are migrating from 
lateral habitats to the mainstem. This PM is calculated 
as the median and 10th percentile values for each year 
to characterize lateral connectivity during relatively 
low flow conditions for that period of the year. 

Rearing 

Steelhead parr 

Habitat 
suitability 

index 
 

Provides a measure of habitat suitability based on 
estimated relationships between flow and suitability 
of rearing habitat. Relationships and calculation 
periods vary among species and life history stages. 
The steelhead parr PM is calculated for the period 
March 1 to December 31 and the Chinook Salmon fry 
PM is calculated for the period March 1 to April 30. 
These PMs are calculated as the median and 10th 
percentile of the HSI values for each year to provide a 
focus on periods when habitat is likely to be limiting; 
however, fish are expected to tolerate short periods 
of more restricted rearing habitat availability. 

Chinook Salmon 
fry 

Spawning  

Early steelhead 
incubation 

Habitat 
suitability 

index 
 

Provides a measure of habitat suitability based on 
estimated relationships between flow and suitability 
of spawning/incubation habitat. This PM relates to 
incubation habitat constraints to the progeny of early-
spawning steelhead. This curve spans flows that are 
sufficiently high for redds to remain wetted and 
maintain suitable hydraulic habitat characteristics. 
This PM is calculated for the period January 15 to 
March 31 and as the median and 10th percentile of the 
HSI values for each year.  

Cowichan Lake PMs 

Vancouver 
Lamprey 
(Lake) 

Lamprey rearing 
habitat 

N/A  

Vancouver Lamprey productivity is assumed to be 
proportional to the area of lamprey rearing habitat in 
Cowichan Lake. Higher lake levels are assumed to 
provide more habitat and lower lake levels less 
habitat. There is not enough known about the specific 
habitat use and influences of reduced habitat value on 
the overall abundance of Vancouver Lamprey and so 
potential impacts to lamprey were considered 
qualitatively when comparing alternatives. 

Littoral 
Habitat  

Productivity of 
littoral rearing 
habitat 

Relative 
Productivi

ty score 
 

Relative Productivity score that provides an index of 
littoral habitat productivity based on lake elevation. 
This PM is calculated for the control period from April 
1 to November 5. The minimum value is used to 
provide a measure of the ecologically poorest 
conditions that occur each year.  
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15 Honeymoon Bay (which had an un-vegetated and relatively moderate slope compared to other beach reaches) 
was selected as a representative site to calculate this PM. The PM was also calculated for other representative 
sites including with a vegetated shoreline and moderate slope and an un-vegetated steeper slope, but showed 
similar sensitivity across the alternatives. The Honeymoon Bay site was selected as it represented a private 
property (over the public Gordon Bay Provincial Park) and because the Youbou/Sasseenos site had a retaining wall 
which would hold back water from being stored on people’s property. 

 

Industry & 
Commercial 

Performance Measure 

Name Units 
Preferred 
Direction 

Geographic 
Scope Description 

Catalyst 
Paper 

Impacted 
operations 
days 

days/yr  

Lower 
Cowichan 
River 

Reports the average number of days river flows 
are below 4.5cms. Assuming an average daily 
withdrawal of 1.7cms by the mill, withdrawals 
would need to be cut back or stopped in order to 
maintain adequate flows in the lower river to 
meet environmental and community water supply 
needs. This assumes that any license priority 
would be given up in order to avoid impacts to 
community water supply. 

Agriculture  [Placeholder] Depends on differences in average seasonal river flows across alternatives 

Commercial 
Fisheries 

Used Fish PMs as an interim proxy 

Lakefront 

Properties  

Performance Measure 

Name Units 
Preferred 
Direction 

Geographic 
Scope Description 

Flooding 
and 
inundation  

Maximum 
high water 
event 

meters  
Cowichan 

Lake 

Reports the maximum daily lake elevation over 
the entire dataset (2050s, and 1953-2016) during 
the spring control period from March 1 to April 
30.  

Private 
Property 
Lakefront 
Areas  

Frontage 
length  

meters  

Representative 
areas15 around 
Cowichan Lake 

Reports the daily average lake frontage slope 
length for the lake elevation time series (2051-
2060). Frontage length is calculated starting from 
the normal high-water mark (164m) as a proxy. It 
was agreed to use a representative 
vegetated/shallow slope site from Honeymoon 
Bay as a PM.  

Docks and 
Wharves 

[Placeholder] Depends on the degree to which lake levels drop below zero storage. In the interim, can 
use the boat access / navigation PM (under Tourism and Recreation). 

Private 
water pump 
intakes 

PM developed for the Town of Lake Cowichan intake will be used as a proxy for private water lines. 
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Municipal 

Performance Measure 

Name Units 
Preferred 
Direction 

Geographic 
Scope Description 

Waste 
water 
dilution Effluent 

dilution 
ratio 
objective 
(200:1) – 
Upper 
River 

days/yr  

Upper 
Cowichan 
River 

Reports the average number of days river flows 
are below the minimum threshold needed to 
meet the effluent dilution ratio objective (of 
200:1) for the Town of Lake Cowichan. The PM 
is calculated using the projected 2050s 
minimum effluent river flows based on average 
monthly flow. The required minimum monthly 
flow for October was assumed to be the same 
as for August in order to represent a drier year 
(when the river is still being controlled by the 
weir).  

Effluent 
dilution 
ratio 
guidelines 
(40:1) – 
Lower 
River 

days/yr  

Lower 
Cowichan 
River 

Reports the average number of days river flows 
are below the minimum threshold needed to 
meet the effluent dilution ratio (40:1) 
guidelines for treated effluent discharged from 
the existing Joint Utility Board Sewage 
Treatment Plant (JUB STP) outfall. This includes 
waste water dilution needs for the Municipality 
of North Cowichan, the City of Duncan, 
Cowichan Tribes, and Areas D and E of the 
CVRD. 

Community 
water 
supply 

Intake 
pumping 
capacity – 
Town of 
Lake 
Cowichan 

days/yr  
Cowichan 
Lake 

Reports the average number of days lake levels 
are below the 161.15m, the minimum elevation 
for the Town of Lake Cowichan pump station to 
function. The minimum pumping rate is met 
when intake pipe at the wet well is at least half 
full. At lake elevations below 161.15m, the 
Town of Lake Cowichan will not meet its lowest 
pumping capacity. 

Intake 
invert 
elevation -  
Town of 
Lake 
Cowichan 

days/yr  
Cowichan 
Lake 

Reports the average number of days lake levels 
are below 160.80m, the elevation of the Town 
of Lake Cowichan water pump station 
intake invert (inlet pipe to pump station). If 
the lake goes down to 160.80m the Town is 
effectively out of water.  

Community water supply for the communities of North Cowichan and Duncan is captured in minimum 
river flow requirements for lower Cowichan River effluent dilution. 
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16 Youbou/Sasseenos Point (which had an unvegetated and relatively steep slope compared to other beach 
reaches) was selected as a representative site to calculate this PM. Other sites with shallower slopes were also 
calculated for this PM, but the Youbou/Sasseenos Point location was considered the most sensitive across the 
three locations considered 

Recreation 
& Tourism 

Performance Measure 

Name Units 
Preferred 
Direction Geographic Scope Description 

Lake 
Beach Use 
Areas 

Beach User 
Days 

wt 
days 

 

Representative 
areas16 around 
Cowichan Lake 

Reports the average number of weighted beach 
user days during the recreational season, using 
a preferred beach slope length of 3m (from the 
water’s edge to the crest of the beach slope), 
which was considered the optimal beach access 
and recreation functionality. Each beach user 
day has two utility weighting factors (U1 & U2) 
which are applied, as follows: 

U1 – Length of Beach (slope length – BSL) 

• If beach length (BSL) = 0m: U1 = 0 

• If BSL = >0m to 3m: U1 = >0 to 1 

• If BSL = 3m: U1 = 1  

U2 – Recreation Period 

• During peak summer season - Canada Day 
weekend to Labour Day weekends: U2 = 1 

• Spring shoulder seasons - May Long weekend 
to Canada Day weekend: U2 = 0.5 

Fall shoulder season - Labour Day weekend to 
Thanksgiving weekend: U2 = 0.75 

Lake Boat 
Access / 
Navigation 

Decrease in 
dock use 
days 

days  

Representative 
docks around 
Cowichan Lake 

Reports the average number of days during the 
recreational season where the water depth at 
docks is less than 1m at different lake 
elevations. 1m was agreed to as a depth of 
water that would provide for sufficient boat 
draft for an average boat used for recreational 
purposes. The PM was developed and 
calculated for Point Ideal and Pine Point as two 
representative sites known to be sensitive to 
low lake levels as observed in recent drier 
years. While the Pine Point Site was the most 
sensitive of the two sites, an average of the 
shallowest docks at Point Ideal were used as 
the lakebed elevation data were better quality 
at this location. 

Boating 
and 
Tubing - 
River 

Decrease in 
summer 
tubing days 

days  Cowichan River 

Reports the average number of days during the 
summer recreation season when river flows are 
less than 5cms and not suitable for tubing 
activities or impact the quality of recreational 
experience. The summer tubing season is 
defined from Canada Day weekend to the 
Labour Day weekend. 
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4.2 Water Use Alternatives 

The Cowichan WUP is largely focused on the identification and evaluation of creative water use 
alternatives that could be broadly supported and will provide increased water security to the region in 
face of decreasing summertime inflows into Cowichan Lake as a result of climate change. This section 
provides a summary of the options identified and considered during the planning process by the PAG.  

For the Cowichan WUP, the water use alternatives consisted of a range of different physical works to 
increase storage (i.e., weir height changes or pumping) and/or different flow scenarios each with 
different rules governing how much water is released into the Cowichan River at different times of the 
year. Each alternative in the Cowichan WUP process had one or some combination of the following 
pieces: 

• Minimum flow requirements for the Cowichan River (i.e. targets for preferred flow release into the 
Cowichan River),  

• Rule curve requirements, which govern the operation of the weir and therefore water levels in 
Cowichan Lake (i.e. targets for preferred water levels in Cowichan Lake), and 

• Water storage capacity of Cowichan Lake (e.g., weir modifications, permanent pump station, etc.) 

A total of 16 water use alternatives were developed and considered for the Cowichan water 
management system during the Cowichan WUP process, as follows:  

• Alternatives 1 and 2 relate to the status quo (current infrastructure and operations) and the status 
quo if Catalyst’s 10-year interim water license application is approved which will include up to 5cms 
of pumping in times of emergency to maintain a minimum flow at the lake outlet of 5cms. They 
served as a basis of comparison for the other alternatives. 

Decrease in 
river boating 
days 

Days  Cowichan River 

Reports the average number of days the year 
when river flows are less than 7cms and greatly 
impact small boat use on the river (kayak, 
canoe, drift boats). 

Angling / 
Fishing - 
River 

Use fish PMs 

Water 
Management 

Performance Measure 

Name Units 
Preferred 
Direction 

Geographic 
Scope Description 

Water 
Management 

Capital costs 

$ 

 

Cowichan 
Lake and 
River 

Reports the approximate capital costs (estimated to 
an order of magnitude) to build new or modify 
existing water management infrastructure, 
including to raise the weir or install a permanent 
pump house. 

Operational 
costs 

 

Cowichan 
Lake and 
River 

Reports the approximate operational costs 
(estimated to an order of magnitude) to operate 
any new or modified water management 
infrastructure. Operational costs include costs to 
mobilize temporary pumps one time per year, 
estimated from the 2016 assembly of emergency 
pumps. 
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• Alternatives 3 to 7 were developed as bookend alternatives to learn about the availability of water 
resources, help screen issues and to gain insight about new hybrid alternatives that sought to meet 
multiple objectives. 

• Alternatives 10 to 13 were developed to explore ways to better meet the multiple objectives for the 
different water use interests while highlighting differences between alternatives and potential 
trade-offs. 

• Alternatives 20 to 24 were designed to try and better balance the residual trade-offs and avoid any 
potential incremental increase in flooding. 

A summary of the general physical and operational parameters for these alternatives is summarized in 
Table 3.  

Table 3: Summary of water use alternatives for the Cowichan WUP 

Alternative 
Name 

Description Short Name 

Bookend Alternatives (PAG Mtg 2) 

Alt 1 

Status Quo  

• Status Quo 

• Current infrastructure  

• Current rule curve 

ALT1_SQ 

Alt 2  

Status Quo 
(with Pumps) 

Same as Status Quo (Alt 1) except: 

• Temporary pumps installed (as per Catalyst’s proposed 10yr interim 
license) 

• Pumping capacity = up to 5cms when needed 

ALT2_P5 

Alt 3 

Increased 
Weir Ht 
+~1.0m 

• Increased weir height +1m 

• Current rule curve 

ALT3_W+1 

Alt 4 

Permanent 
Pump House 

• Permanent pump house built in order to pump up to 7cms (when 
needed) 

• Current rule curve 

• Maximum drawdown up to 1m below ‘0’ supply level in reservoir 

ALT4_P7 

Alt 5 – 
Modified Rule 
Curve 117 

• Current infrastructure 

• Modified Rule Curve (MRC) 

• Reduce spring flows (25cms/15cms) as needed to meet 7cms target 
flows in 9 out of 10 years 

ALT5_MRC1 

Alt 6 

Modified Rule 
Curve 2 

• Current infrastructure 

• Modified Rule Curve (MRC) 

• Eliminate increased spring flows of 25 & 15cms each year and instead 
target 7cms throughout control period (i.e., from April 1 to Nov 5) 

ALT6_MRC2 

Alt 7 

Modified Rule 
Curve 

• Increased weir height +1m 

• Modified Rule Curve (MRC) 
o Start control period on March 1 (instead of April 1) to be better able 

to fill lake up to the top of the existing weir 

ALT7_W1M 

                                                             

17 Note. Alternative 5 and the elimination of the 25 & 15cms spring flow releases to better meet late summer 7cms 
target flows did not show any real benefits. Accordingly, this alternative was dropped from further consideration 
and Alternative 6 was developed.  
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o Target 25cms spring flow release starting on March 1 until April 30 
(each year) 

• Target 15cms spring flow release is unchanged (from May 1 to June 15) 

Round 2 Alternatives (PAG Mtg 3) 

Alt 10 

Weir Ht 
+0.5m, 5cms 
Pumps 

• Increased weir height +0.5m (i.e., 162.9m) 

• Control Period: Starts on February 1, but restricts water levels to no 
more than the top of the existing weir height (i.e., 162.4m) until Feb 28; 
on March 1 allow water levels to rise to the full weir height (162.9m)  

• Target flows: 
o 7cms throughout control period 
o 25cms from April 1 to June 15 
o 15cms from May 1 to June 15 

• Pumping capacity = up to 5cms when needed 

ALT10_W0.5P5 

Alt 11  

Weir Ht +1m, 
Fish 
Optimized 
Flows 

• Increased weir height +1m (i.e., 163.4m) 

• Control Period: Starts on February 1, but restricts water levels to no 
more than half the increased weir height (i.e., 162.9m) until Feb 28; on 
March 1 allow water levels to rise to the full weir height (163.4m) 

• Target flows – hard targets (every year): 
o 7cms throughout control period 
o 25cms from February 1 to March 31 
o 15cms from April 1 to May 15 

• Target flows – soft targets (wet years with sufficient inflow – lake level 
within 30cm full storage): 
o 25cms from February 1 to May 15 

• Pumping capacity = up to 7cms when needed 

ALT11_W1P7F  

Alt 12  

Weir Ht 
+0.7m, 
Hydrology 
Optimized 
Flows  

• Increased weir height +0.7m 

• Control Period: Starts on February 1, but restricts water levels to no 
more than the top of the existing weir height (162.4m); on March 1 
allow levels to fill to the full weir height (163.1m) 

• Target flows: 
o 7cms throughout control period 
o 15cms February 1 to April 30 

• No pumps 

ALT12_W0.7H1 

Alt 13  

Increased 
Weir Ht 
+0.7m, 
Hydrology 
Optimized 
Flows 

• Increased weir height +0.7m 

• Control Period: Starts on February 1, but restricts water levels to no 
more than the top of the existing weir height (162.4m), on March 1 
allow level to rise to the full weir height (163.1m) 

• Target flows - hard targets (dry years – meet 9 out of 10 years): 
o 7cms throughout control period 
o 15cms from February 1 to April 30  

• Target flows - soft targets (wetter years – meet for above average 
years): 
o 25cms from February 1 to April 30 

• Pumping capacity = up to 7cms as required 

ALT13_W0.7H2 

Round 3 Alternatives  

Alt 20  
Weir Ht +0.3m 

• Increased weir height 
+0.3m (i.e., 162.67m) 

• Control Period: Starts on March 1. Uses 
162.2m as low water level trigger to reduce 
flows. Off control when water levels are 
above 162.62m. 

ALT20_W0.3 

Alt 21 –  
Weir Ht +0.4m 

• Increased weir height 
+0.4m (i.e., 162.77m) 

ALT21_W0.4 
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Alt 22 
Weir Ht +0.5m 

• Increased weir height 
+0.5m (i.e., 162.87m) 

• Target flows - hard targets: 
o 15cms from March 1 to April 30 
o 7cms from May 1 to May 15 
o 5cms from May 16 to end of control 

period 

• Target flows - soft targets: 
o 25cms from March 1 to April 30 
o 15cms from May 1 to May 15 
o 7cms from May 16 to end of control 

period 

• Pumping capacity = up to 5cms as required 

ALT22_W0.5 

Alt 23  
Weir Ht +0.6m 

• Increased weir height 
+0.6m (i.e., 162.97m) 

ALT23_W0.6 

Alt 24  
Weir Ht +0.7m 

• Increased weir height 
+0.7m (i.e., 163.07m) 

ALT24_W0.7 

 

The PAG reviewed water use alternatives during their planning process. The majority of their 
deliberations and effort were focused on learning and gaining insight during the early rounds of 
evaluation in order to build options that would better meet competing water use interests. The 
alternatives assessment was an interactive process that began with the evaluation of modeled 
alternatives followed by a discussion towards new and improved alternatives to be modeled for the next 
meeting. Three rounds of alternatives assessment were carried out during the Cowichan WUP process. 
During each round of assessment, alternatives that were not performing well were dropped and those 
that were performing well were held over to the next round of assessment or improved upon. Figure 7 
summarizes the water use alternatives that were assessed and reviewed during deliberations on a 
preferred alternative at each PAG meeting. 

 

Figure 7: Water use alternatives reviewed at PAG Meetings 
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4.3 Estimating Consequences 

A number of tools were used to estimate and characterize the consequences of the water use 
alternatives and to support the PAG in building a common understanding of the performance of 
different options. These tools include: 

• Hydrology modelling and data models (hydrographs) of water level and flow based on the 
variables for each alternative; 

• Performance measures summarized through consequence tables and detailed graphs; 

• Other information and supplemental analyses, including existing operations and facilities, 
characterization of potential effects on lakefront areas, research and monitoring studies. 

4.3.1 Hydrology Modelling 

In order to assess the possible consequences of the various water use alternatives, reservoir operation 
modeling was done to estimate the changes to lake levels and river flows under different water use 
alternatives. Modelling was completed using the Cowichan Lake Operational Model, an existing a 
spreadsheet (MS-Excel) based hydrological model developed by KWL which calculates daily water 
balance through the lake (KWL, 2010). The model uses net-inflows to the lake (surface/groundwater 
runoff and direct precipitation on the lake, minus evaporation from the lake), and simulates how 
changes to the physical and operational parameters of the water management system impact lake levels 
and discharges throughout the year. It can be used to assess how lake levels and river flows change as a 
result of:  

1. changes in weir operation and prescribed outflow schedule;  
2. increasing storage by either raising weir structure and/or pumping; and 
3. projected future changes in inflow to the lake.  

The model output includes two daily average time-series outputs: water levels for Cowichan Lake and 
discharges (flows) in Cowichan River immediately downstream of the weir18. The model runs 
continuously such that it calculates water levels and river discharges throughout the year over the 
period of the net-inflow time series. A technical memo that describes the methods and assumptions 
used in the Cowichan Lake Operation Model is available in Appendix H. 

Two different inflow datasets were used in the process to model and estimate consequences for the 
different alternatives: 

• a 64-year historical natural inflow dataset (from 1953 to 2016), back-calculated from daily discharge 
and lake level records collected since 1953 by the Water Survey of Canada; and, 

• a simulated 10-year future net-inflow dataset for the 2050s (2050-2059) that incorporates projected 
changes in climate (including lower seasonal flows). This data set is based on hydrological modelling 

                                                             

18 Currently, the model does not calculate discharge along the length of the Cowichan River; river flow 
downstream of the weir is assumed to be constant along the length of the river during spring/summer 
period. River flow records at Duncan indicate that during summer period, there are no significant 
changes in river flow between the lake and the pump station (taking withdrawals at the pump station 
into account). 
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of the Cowichan Lake and Cowichan River watershed completed by Simon Fraser University (Foster 
& Allen, 2015)19.   

 

The PAG chose to use the future projected dataset for the 2050s as it may be more relevant given 
climate change projections for the Cowichan system show significant changes from historical conditions, 
while recognizing limitations of the future dataset (fewer years and is therefore less representative of 
natural variability)20. Modeling was also carried out using the historical dataset to ground truth potential 
impacts. 

The lake level and river flow outputs of the Cowichan Lake Operation Model were then used as key 
inputs for calculating PMs. The resulting information was summarized through a variety of forms 
including the use of hydrographs, consequence tables, detailed performance measure graphs, and 
professional judgements. In general, the assessment of the water use alternatives during each meeting 
consisted of a review of the modeled hydrographs for the lake and river, then a review of the calculated 
performance measures summarized through consequence tables and PM graphs, and lastly through 
structured discussions by the PAG. Figure 8 provides a conceptual framework for the iterative options 
assessment process.  

 

                                                             

19 The Foster and Allen (2015) modelling is based on downscaled global circulation model (GCM) 
temperature and precipitation projections using the Pacific Climate Impacts Consortium (PCIC) BC 
Regional Analysis Tool. Specifically, the results of the GCMs used in the TreeGen Ensemble (Cannon, 
2008) and the Special Report on Emmisions Scenarios from the Forth Assessment Report( SRES AR4) 
prepared by UN International Panel on Climate Change (IPCC) in 2007 which represents future emissions 
for business as usual case. 
20 Additional data based on updated climate change projections for the 2080s were raised in relation to 
any next steps that look into a conceptual design for new infrastructure but were not used for modeling. 
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Figure 8: Conceptual framework for the water use alternatives assessment process 

 

 

4.3.2 Hydrographs 

Hydrographs were used for characterizing predicted lake levels and river flows and for understanding 
the consequences of the modeled water use alternatives. These hydrographs summarized the average 
daily conditions in Cowichan Lake and Cowichan River based on the output from the Cowichan Lake 
Operational Model. An Excel based compiler was developed to easily and interactively summarize daily 
flows and water levels on an daily, monthly, yearly, or statistical basis such as: 

 50th percentile (median inflows, representative of an “average-ish” year), 10th percentile (drier year with 
lower river flow or lake level occurring approximately 1 out of 10 years across the dataset) or 90th 
percentile (wetter year with higher river flow or lake occurring approximately 1 out of 10 of the years in 
the dataset). Figure 9 shows the interface of the compiler that was used to generate the hydrographs 
from the model outputs. 
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Figure 9: Screenshot of the compiler interface used to generate water use alternative hydrographs 

 

 

4.3.3 Consequence Tables 

Consequence tables were used to summarize and compare the expected performance of each water use 
alternative according to the affected interest areas (as estimated through the calculated performance 
measures). To better highlight significant and relative differences across the alternatives an interactive 
colour coded consequence table was used. Figure 10 provides an illustration of the consequence table 
used for the Cowichan water use alternatives. 
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Figure 10: Interactive colour coded consequence table used for the water use alternatives 

 

The blue column is the reference alternative that all the other ones are compared against. If an adjacent 
cell is highlighted green, it indicates that that alternative performs better for that PM relative to the 
reference alternative. If an adjacent cell is highlighted red, it indicates that that alternative performs 
worse for that PM relative to the reference alternative. If an adjacent cell is not shaded, it indicates that 
that alternative performs about equally (within +/- 10%) to the reference alternative 

4.3.4 Detailed PM Graphs 

The consequence tables, for the most part, only showed the median values of the performance 
measures averaged over the modeled 10-year 2050s dataset and 64-year historical dataset, and this can 
hide important information associated with the natural variability between years. It was therefore 
helpful for some of the performance measures to also summarize the 10th percentile (9 out of 10 years 
will be better than this value) and 90th percentile (1 out of 10 years will be better than this value), as 
well as the minimum and maximum (best and worst years). These statistical summaries were shown 
through the use of detailed PM graphs to visualize distribution across the data series. A simple way to 
consider these plots is that the areas within the boxes contain the estimated values in 8 out of 10 years.  
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Industry and Commercial

Catalyst Paper Impacted operations days days/yr L 74 0 0 0 23

Lakefront Properties and Flooding

Flooding and innundation High water days (total during control period - 63yr historical data series)days L 12 12 15 12 -

High water events (total during control period - 63yr historical data series)events L 3 3 4 3 -

Private Property Lakefront Areas Frontage slope length - Un-veg/Steep Slope m H 6.2 6.5 3.5 6.7 5.1

Frontage slope length - Veg/Moderate Slope m H 31.6 31.9 29.1 32.3 30.8

Docks and Wharves PM 0.0 0.0 0.0 0.0 0.0

Private Water Pump Intakes PM 0.0 0.0 0.0 0.0 0.0

Municipal

Community Water Supply Intake pumping capacity – Town of Lake Cowichan days/yr L 45.5 59.5 0 69 0

Intake invert elevation -  Town of Lake Cowichan days/yr L 0 16.5 0 30 0

Waste Water Dilution Effluent dilution ratio (200:1) – Upper River days/yr L 72 0 0 0 13.5

Effluent dilution ratio (200:1) – Lower River days/yr L 73.5 0 0 0 22.5

Water Management Capital costs M$ L 0 0 20 6 0

Operating costs M$ L 0 0.5 0 0 0

Recreation and Tourism

Beach Use Areas - Lake Beach slope length - Un-veg/Steep Slope m H 9.1 9.6 4.2 9.9 8

Beach user days (BSL >3m) - Un-veg/Steep Slope wt days H 113.8 113.8 95.9 113.8 113.4

Beach slope length - Veg/Moderate Slope m H 20.4 20.8 15.6 21.2 18.1

Beach user days (BSL >3m) - Veg/Moderate Slope wt days H 113.8 113.8 113.8 113.8 113.8

Boat Access and Navigation - Lake PM 0 0 0 0 0

Boating and Tubing - River Summer tubing days days L 36 0 0 0 3

Angling and Fishing PM 0 0 0 0 0
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Figure 11: Illustrative frontage length PM graph showing minimum, maximum, 10th, 50th, and 90th 
values 

  

 

Max The highest value in dataset (i.e., 10 years for the 2050s data)  

90th %tile Expect this value or higher one year in ten 

Median If all years were arranged in order of value, this would be the middle 

Mean The mean average value 

10th %tile Expect this value or lower one year in ten 

Min The lowest value in dataset 

4.3.5 Supplemental Information 

Supporting presentations and additional analyses were completed to contribute to the PAG’s 
understanding of the process and planning context, as well as to provided further support the PAG 
discussions and deliberations, including: 

• An overview introduction to SDM and the methods used by the PAG; 

• Overviews of the water management system, including the existing infrastructure and management 
regime (rule curve), and how the current weir and its operations contribute to seasonal flood levels 
on Cowichan Lake; 

• An overview of the important environmental values in Cowichan Lake and Cowichan River; 

• Detailed summaries of PM results and the process used to winnow the environmental PMs 
(Appendix E); and, 

• A lakefront properties assessment of potential flood risks, inundation effects and erosion risk to 
lakefront properties (see Section 4.4.4). 
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4.4 PAG Meetings 

Starting in November 2017, the PAG commenced a structured decision making (SDM) community 
planning process with the goal of reaching a consensus agreement on a preferred water use alternative. 
Four PAG meetings were completed over a period of seven months. The SDM process was supported by 
Compass Resource Management, who facilitated the meetings and worked with a team of consultants 
to prepare for the meetings. 

The meetings brought all the information assembled together to evaluate water use alternatives and 
support PAG deliberations. Prior to each PAG meeting a pre-reading package was prepared and 
distributed to PAG members. The package included meeting details, updates from the technical working 
groups, an overview of any new issues or analyses, a review of the current status of the performance 
measures, and a preliminary assessment of the water use alternatives that included hydrographs, 
calculated performance measures summarised in a consequence table and detailed PM graphs, and 
sometimes a commentary to help interpret the implications of the analysis. 

The first meeting focused on confirming the scope of the SDM process, confirming the objectives and 
PMs, discussing the structure of water use alternatives, determining the range of water use alternatives 
that would be evaluated through the SDM workshop process, and determining to use a climate change 
forecast dataset (as opposed a historical dataset) for evaluating alternatives. The second meeting 
focused on a review of estimated consequences for a wide range of “bookend” water use alternatives 
and water conditions under a future climate change scenario. PAG discussions focused on identifying 
key trade-offs and elements of the water use alternatives to use in building better alternatives. The third 
meeting focused on a review of estimated consequences for a set of refined alternatives. Discussion 
were aided by ranking exercises to better understand the objectives to be balanced in the design of a 
final set of alternatives. 

At the fourth and final meeting, a final round of water use alternatives was presented along with 
supplemental information and analysis on lakefront property impacts to assist with the interpretation of 
consequences. None of these alternatives were broadly supported as is, as many PAG members strongly 
opposed multiple alternatives. A new adaptive alternative was proposed that bridged the main 
concerns. The PAG reached a conditional consensus agreement on the new water use alternative and 
recommended it for inclusion in a potential future Cowichan WUP. Eight supporting recommendations 
were included as conditions for acceptance of the selected alternative. The following sections detail the 
information and key discussions at each PAG meeting.  

 

Table 4: PAG meeting dates and objectives 

Meeting Date Meeting Objectives 

#1 November 
22, 2017 

• Review planning context and scope (i.e., water use planning, hydrology, existing 
water control facilities, operations, available modeling tools, aquatic ecosystems) 

• Review and confirm Process Guidelines, Terms of Reference (TORs), and overall 
work plan 

• Identify water use interests / issues and develop preliminary planning objectives 

• Agree to a preliminary set of “bookend” alternatives to be modelled 

• Confirm and convene technical sub-groups 

#2 February 1, 
2018 

• Review modeling results of preliminary alternatives 

• Review and confirm water use issues, objectives and PMs 
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Meeting Date Meeting Objectives 

• Review an assessment of the preliminary alternatives 

• Discuss and agree to new alternatives for analysis 

#3 March 8, 
2018 

• Review and discuss updates to PMs and performance of the new alternatives  

• Undertake values-based exercises to identify emerging and preferred alternatives 

• Develop and agree to new and improved alternatives 

#4 May 8, 2018 • Discuss the characterization and significance of potential effects on lakefront 
properties 

• Deliberate on a short-list of alternatives with the goal of reaching agreement on a 
preferred alternative. 

• Confirm PAG recommendations for the Cowichan WUP 

 

4.4.1 PAG Meeting #1 

At PAG Meeting #1, the draft TOR and Process Guidelines were agreed to and approved by the PAG to 
guide the process and deliberations of the PAG (Appendix B and Appendix C). The PAG agreed to the 
scope of information that would be considered to inform the recommendation of a water use 
alternative for a Cowichan WUP. The following key scoping issues were agreed to at this meeting: 

• Primary focus of the PAG meetings will be on the identification of broadly supported water use 
alternative for the Cowichan Water Management System. The outcome of this process is a 
Water Use Plan (WUP). 

• Scope is constrained by issues that can be addressed under the Water Sustainability Act, will be 
limited to how water is managed and what can be ordered through a water licence, and is 
focused on the control period (late spring to the fall) when water is managed (i.e., when lake 
levels are below the top of the crest of the weir). Recommendations that fall outside of the 
immediate scope of what can be ordered in a water license can be documented throughout the 
process. 

• The planning boundary for the WUP is the Cowichan Watershed but the primary focus will be on 
water use related to potential changes in lake levels and flows down the Cowichan river. 

• A wide range of water use alternatives will be explored and assessed for seeking agreement 
toward a recommendation for the Cowichan WUP. The structure for water use alternatives was 
confirmed and scoped to include: minimum flow requirements for the Cowichan River, rule 
curve requirements (which govern weir operations and water levels in Cowichan Lake, and 
water storage capacity of Cowichan Lake (e.g., weir modifications, pumping, etc.). A number of 
“bookend” alternatives were agreed to be modelled for PAG Meeting #2. 

• A simulated 2050s 10-year hydrological dataset will be used for modeling the effects of the 
water use alternatives in order to account for future climate change projections. Sensitivity 
assessments may be carried out using specific outlier years (i.e., extreme years/events) from a 
64-year historical dataset for the Cowichan Watershed to ground truth potential impacts as 
needed. 

• First Nations consultation by appropriate federal and provincial regulatory agencies would be 
separate from this process and would be carried out typically when a water license application 
has been applied (if this were to happen in the future).  
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• This process will not involve new field studies. The PAG will be supported by technical sub-
groups and the process will rely on the best available information from existing studies, 
traditional knowledge, local knowledge, and expert judgement. 

• A preliminary list of issues and interests was confirmed and agreed to use in the process of 
developing objectives and performance measures. 

4.4.2 PAG Meeting #2 

The main goal of PAG Meeting #2 was to review a preliminary assessment of the bookend alternatives in 
order to seek direction from the PAG on the next round of alternatives to be modelled and evaluated. 
The four main meeting tasks that contributed to this goal were: (1) review of a screening assessment of 
water use issues and draft objectives, (2) review of draft performance measures, (3) review of a partial 
assessment of the preliminary bookend alternatives, and (4) facilitated break-out groups and discussions 
to brainstorm new alternatives or strategies to be modeled. 

The PAG reviewed and agreed to a preliminary scoping assessment of the issues and interests, how they 
would be incorporated into the Cowichan WUP process through a preliminary organization of issues into 
different planning objective categories. The PAG also reviewed the draft performance measures that 
were in development to assess the water use alternatives. 

Bookend Water Use Alternatives 

The “bookend” alternatives were designed to represent the full range of alternatives. The bookend 
alternatives were not proposed as viable solutions, rather were intended as a starting point to screen 
and scope issues, facilitate initial learning and early discussions on the significance and acceptability of 
different consequences, and provide insight into building better alternatives. 

A total of seven bookend alternatives were developed for the meeting (ALT 1, 2, 3, 4, 5, 6, 7), six of 
which were included in the review of alternatives at the meeting21. Two reference alternatives were 
included, a status quo or ‘do nothing’ alternative that assumed the current infrastructure and 
operations, and a status quo with temporary pumping capacity up to 5cms, which assumed an 
application by Catalyst for a 10 year interim license for emergency pumping was successful. The other 
bookend alternatives were designed to explore an increased weir height of +1m, permanent pumping 
up to 7cms (with drawdown limited to 1m), an earlier control date to start storing water in the lake, and 
changes to the existing rule curve. To understand how the influence of climate change on future water 
supply, the bookend alternative were assessed using both the historical and 2050s datasets.  

Alternatives Results Summary 

The PAG reviewed and discussed the hydrological modelling results of the ‘bookend’ alternatives. Some 
key insights and observations that were highlighted during the review of the bookend alternatives 
include: 

                                                             

21 Alternative 5, which eliminated the 25 & 15cms spring flow releases to better meet late summer 7cms 
target flows, did not show any real benefits. Accordingly, this alternative was dropped from further 
consideration and Alternative 6 was developed. Alternative 5 was not included in the review of 
alternatives.  
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• The results of the assessment highlighted how water conditions in the future are going to 
worsen considerably when it comes to summer droughts and the challenges this will impose on 
trying to maintain river flows. When compared to the historical dataset, the future simulated 
conditions show much drier summer conditions than current experienced in the region, 
presenting challenges in trying to maintain river flows. 

• Raising the weir alone does little to increase storage in the system during dry springs / summers. 
In 4 out of 10 years, lake levels do not reach the top of the existing weir, let alone any increases 
in weir height. Moving the control period earlier by one month still results in 2 out of 10 years 
not filling the lake to the top of the weir. This makes sense as the snowpack will be smaller and 
will melt much earlier in the season in the future. 

• Only the bookend alternative that rely on pumping were able to meet the target river flows into 
the summer and early fall, however lake levels for these alternatives dropped by as much as 
1.4m below the existing zero storage level on the driest summers. Even in average’y’ spring and 
summer years, lake levels would be expected to drop between 0.6m and 1.0m for these 
alternatives.  

• Providing the 25cms and 15cms higher spring releases into the Cowichan River will make it 
increasingly difficult to store enough water for later releases to meet the target river flows later 
in the summer and fall for some alternatives. 

• Not much is gained through moving the control period up by one month to March 1 to capture 
more water if the weir height is increased – in drier summers – if the 25cms spring flow release 
starts earlier on March 1. But there is an increased risk of higher lake levels (above 164m) in 
high inflow springs with an earlier control period for this operation (where the maximum level in 
the lake increased by about 0.5m (from 164.3m to 164.8m). 

 

The following consequence table summarizes the calculated values for each of the PMs across the water 
use alternatives considered at PAG Meeting #2. The table is incomplete with blank cells for those 
objectives for which PMs were still being developed or included as placeholders at the time of the 
meeting. See Section 4.1.2 for background on the PMs presented in this table.  
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Table 5: Consequence table summarizing performance of alternatives at PAG Meeting #2 

(“Dir” column indicates preferred direction of PM; “L” indicates preferred direction is lower and “H” 
indicates preferred direction is higher) 

 

The PAG members used the consequence table and supplementary information to discuss the 
alternatives. None of the bookend alternatives were viewed as viable options for further consideration 
at PAG Meeting #3 as potential preferred alternatives to recommend for the Cowichan WUP. 

New Alternatives to Explore 

The PAG discussed the results from the hydrological modeling and preliminary PM values and during a 
brainstorming exercise came up with new and creative (hybrid) water use alternatives that considered 
different combinations of weir modifications, pumping options, and changes to Cowichan River target 
flows. The hybrid options that were suggested by the PAG to explore included: 

• Raising the weir by 1m and starting control earlier (February 1) to maximize lake storage and 
maintaining existing target river flows and timing, with no pumping or negative storage. The 
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intent of this suggestion was to explore if river flows for fish values could be maintained through 
increased storage and without reliance on pumping. 

• Raising the weir by 0.5m and maintaining the existing target environmental river flows with any 
shortfall to be made up through pumping. The intent of this suggestion was to explore if existing 
environmental flows could be maintained through increased storage while limiting the 
magnitude of peak spring flood levels to below 164m. 

• Adjusting river flow targets based on spring lake levels and snowpack, using “hard” targets 
(meet in all years), “intermediate” targets (meet in 9 out of 10 years), and “soft” targets (meet 
in wetter years if water is available). The intent of this suggestion was to explore future storage 
needs based on the 2050s inflow conditions. This alternative also identified that lake level 
drawdown should be limited based on results environmental lake PMs that were still in 
development at the time of the meeting. 

The PAG agreed to give the consulting team permission to incorporate the different elements identified 
in building a next round of alternatives for PAG Meeting #3. 

4.4.3 PAG Meeting #3 

The main goals of PAG Meeting #3 was to review an assessment of the Round 2 alternatives in order to 
seek direction from the PAG on the final round of alternatives to be modelled and evaluated. The four 
main meeting tasks that contributed to this goal were: (1) review and discuss any updates to the 
performance measures, (2) review and discuss the Round 2 water use alternatives and their 
performance, (3) undertake values-based exercises to identify emerging and preferred alternatives, and 
(4) develop new and improved alternatives for PAG Meeting #4. 

Round 2 Water Use Alternatives 

The consulting team identified four new alternatives (ALT 10, 11, 12, 13) which were modelled and 
compared to the bookend alternatives. In defining these alternatives some of the parameters suggested 
by the PAG were modified to make a more coherent alternative, better show differences, and highlight 
potential trade-offs. The new alternatives were intended to explore ways to better meet the multiple 
objectives that were trying to be achieved. These new alternatives aimed to:   

• Increase storage potential in the lake in drier years through raising the weir and through an 
earlier control period (starting as early as February 1); 

• Minimize the frequency and magnitude of higher lake level events in the early spring by 
restricting the rate at which lake levels rise (i.e., releasing higher flows to the river even though 
water levels may not be at the top of the weir);  

• Optimize the rule curve based on meeting river environmental flow targets for fish, including 
hard targets (must be met) and soft targets (meet in wetter years when water is available)22; 
and, 

• Adjust the rule curve and set variable minimum river flow targets based on the available water 
in the system using the forecasted inflow in wetter and drier years from the 2050s dataset 
(hydrology optimized flows). 

Alternatives Assessment Results Summary 

                                                             

22 While it was suggested by the PAG to include “intermediate” targets, it was only possible to build 
alternatives which incorporated “hard” and “soft” targets due to constraints with the model 
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The PAG reviewed and discussed the hydrological modelling and assessment results for the Round 2 
alternatives, which included some of the original bookend alternatives to provide context (ALT 1, 2 and 
7). Some key insights gained and observations that were highlighted during the review of the 
assessment includes: 

• The new alternatives did well at meeting their intended spring flows during average inflow years 
(median), however the higher spring flows were not always met with some of the alternatives 
(in at least 1 out of every 5th year). 

• The new alternatives were generally better at meeting the desired target base flow of 7cms 
without having to rely much on pumping in the summer and early fall during average inflow 
years. The exception is ALT 10 which only pumps to 5cms and is not able to maintain the 7cms 
target in the early fall in most years. 

• The new alternatives were able to meet the 7cms target flows in drier summers, except for 
ALT 10 and to a lesser extent ALT 12. However, the new alternatives relied on pumping in order 
to meet the desired base flows down the river in drier summers which resulted in lake levels 
dropping by as much as 1m below the historical levels in the lake (i.e., 160.4m). This drop in lake 
levels below historical levels was associated with a lot of uncertainty in terms of the resulting 
environmental impacts, especially for the threatened Vancouver Lamprey. 

• The new alternatives were better at keeping lake levels lower during the highest lake level event 
in the spring over the 10-year dataset (in the 2050s) compared with the ‘bookend’ alternatives. 
However, the new alternatives still had increased lake levels of between 0.1m to 0.4m (164.4m 
to 164.7m) during the worst winter / spring inflow event across the dataset relative to ALT 1 
(the status quo alternative). 

 

The following consequence table summarizes the calculated values for each of the PMs across the 
Round 2 water use alternatives considered at PAG Meeting #3 (including the ALT 2 bookend alternative 
for a relative comparison). See Section 4.1.2 for background on the PMs presented in this table. The 
table does not include the objectives which were reliant on using other PMs as proxies, or PMs that are 
insensitive (showed no difference) across this suite of alternatives presented. 
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Table 6: Consequence table summarizing performance of alternatives at PAG Meeting #3 

 

 

Ranking Exercises and Discussions on Preferred Alternatives 

PAG members carried out two ranking exercises (direct ranking of alternatives and swing weighting of 
objectives and sub-objectives) to gain insight towards identifying their preferred alternatives and to 
better understand the objectives to be balanced in the design of a final set of alternatives. The ranking 
exercises showed mixed support for the alternatives according to one of the methods used; however, 
Alternatives 10 and 12 appeared to be the most preferred according to the other method that was used. 

There were concerns with an error in the adult chinook passage PM that may have discounted the 
performance of ALT 11 (given that it has higher spring passage flows). The PM was adjusted to use a 
more accurate value in the swing weighting calculations; the results did not show a significant change in 
order of preference for this alternative. As well, it was highlighted that given some of the higher lake 
levels in relation to the natural boundary level around the lake, the new alternatives were not 
characterizing the actual potential impacts to lakefront property owners. 

Some feedback and considerations from group discussions on the alternatives and the results of the 
ranking exercise included: 

• Several PAG members preferred ALT 11 as having the best “tool box”, which combined all three 
management levels with the highest storage and maximum pumping potentials, as providing for 
flexible in season management and resilience given an unpredictable climate future (i.e. “build it 
right the first time”, build the weir high and manage with least effects). 

• Several members expressed support for the hard and soft targets which was perceived as being 
a “smarter” tool. One member expressed that a key driver was to try and limit as much change 
as possible, with the preferred option being that with the least increase in weir height (at a 
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certain point should look beyond increasing storage in the lake at completely alternative 
solutions). 

• Several PAG members expressed concern and reluctance for relying on negative storage 
(through pumps) and struggled with weighing the trade-offs of low river flows with the potential 
negative impacts of drawing down the lake to unprecedented levels and the associated 
uncertainty. 

• Several members stated that they preferred alternatives that would benefit life stage periods or 
address limiting factors that they considered to be particularly important, e.g., alternatives that 
provided improved passage conditions for adult summer-run Chinook Salmon. 

• One member expressed their feeling that the river is the foundation of the ecosystem and 
should be kept as healthy as possible. 

• One member expressed a preference for ALT 13 over ALT 11 as it eliminated the 25cms except 
in years where water is available. This was based on experience in previous years when too 
much water was released early in the season. 

• One member expressed that they approached their priorities through the lens of having a 
balance to satisfy all needs in the region. 

• Several PAG members expressed that they were interested to see options that were 
represented by the suite of new alternatives. A specific option that was articulated was to 
increase the existing weir height by 30cm, with more reliance on pumping/negative storage and 
a modified rule curve. The intention behind this recommendation was to avoid the issue of the 
potential cost associated with compensation to lakefront property owners by attempting to 
keep lake levels below the natural boundary. 

• One member expressed that there is a need to take forward a recommendation that will be 
palatable to the broader public. 

• One member expressed concern with taking of private property without consideration of how 
owners will be compensated. 

• One member expressed concern over the lifespan of weir. 

• Several members expressed that human water uses include drinking water of good quality are of 
high importance when weighing negative storage alternatives. 

 

Characterization of Lakefront Issues 

The issue of private property inundation, including specific concerns relating to property rights and the 
natural boundary definition, was raised and further discussed by PAG members. A recent Environmental 
Review Board decision defined impacts to private property in relation to the natural boundary. As 
inundation of property above this boundary may require consideration of compensation or other 
mitigation requirements, which could become a factor on a future license decision, PAG members felt 
that the issue of compensation and associated costs should be considered when comparing across the 
alternatives. 

It was noted that there are challenges in using the natural boundary given the variation around the lake. 
The initial rounds of alternatives were focused on mitigating high lake levels as much as possible using 
the average high water mark (164m) lake elevation as a reference point. It was agreed for the consulting 
team to explore better characterization of the potential effect of increased lake levels on lakefront 
property owners in relation to property rights for developing the next round of alternatives and for 
consideration by the PAG at Meeting #4. 

New Alternatives to Explore 
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The PAG discussed options for a next round of modelling with the aim to provide direction to the 
consulting team on elements of new alternatives that should be explored at the final PAG meeting, 
including potential changes to river ramping rates and more flexibility in river flows. It was agreed for 
the consulting team to explore a next round of alternatives with the aim to avoid or minimize reliance 
on pumping, provide spring flows, maintain river flows as much as possible, and avoid high lake levels as 
much as possible. 

4.4.4 PAG Meeting #4 

The focus and goal for the fourth and final meeting was to seek a consensus agreement on a preferred 
water use alternative and a series of supporting recommendations23 for the Cowichan WUP. The four 
main meeting tasks that contributed to this goal were: (1) review and discuss the rationale and 
performance of the new water use alternatives, (2) review and discuss the characterization and 
significance of potential effects on lakefront properties, (3) review and assess a series of related 
recommendations for the Cowichan WUP, and (4) undertake a level of support exercise with the aim to 
reach agreement on a preferred and recommended water use alternative. 

Round 3 Water Use Alternatives 

The goal for the Round 3 alternatives was to balance the pinch points between the desired higher spring 
flow releases, saving enough water for later in the summer in order to meet the desired base flows to 
the river, trying to minimize the reliance on pumping during summer droughts to avoid lake levels 
dropping too much below historical levels, and trying to minimize incremental increases in lake levels 
during high inflow/flooding events during the control period (generally late winter, early spring 
storms/freshet flows). Results from a preliminary assessment of potential lakefront property impacts 
was also accounted for in the development of the new alternatives. 

The consulting team identified five new alternatives (ALT 20, 21, 22, 23, 24) which were modelled and 
assessed using the 2050s datasets. In defining these alternatives some of the parameters suggested by 
the PAG were modified to make a more coherent alternative, better show differences, and highlight 
potential trade-offs. The new alternatives were intended to explore ways to better meet the multiple 
objectives that were trying to be achieved. In general, the five new alternatives had a number of 
objectives that were being aimed for, as follows: 

• Provide spring target flows of 25cms and 15cms when inflows would permit;  

• Provide target base flows of 7cms through the summer and early fall periods; 

• Avoid any net incremental increase (i.e., 10cm or less) in lake levels during spring flooding which 
occur during the control period;  

• Limit the height of the weir to minimize inundation effects on lakefront property owners (i.e., a 
wider and shorter range of increases to the weir height were considered for this reason); 

• Avoid base flows from dropping below 5cms in the latter part of the summer and into the fall; and, 

• Avoid lake levels from dropping more than 15cm below the zero storage elevation (of 161.4m) with 
an absolute hard limit of no more than 30cm drop in the worst year (i.e., a reliance on negative 

                                                             

23 Suggestions for supporting recommendations were provided in the PAG Meeting #4 Pre-read Package based on 
recommendations highlighted throughout the planning process and included additional studies or monitoring 
associated with an implemented water use plan to address important assumptions or data gaps that were 
highlighted during the planning process 
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storage was greatly reduced in this new round of alternatives based on feedback at PAG Meeting 
#3). 

Alternatives Results Summary 

The PAG reviewed and discussed the results of the hydrological modelling and assessment for the 
Round 3 alternatives. The assessment review included some of the bookend and Round 2 alternatives to 
provide context (ALT 1, 2, 11 and 12). The two status quo bookend alternatives (ALT 1 and 2) were 
included as they served as helpful reference points to compare the new alternatives against the existing 
weir and operations. The two Round 2 alternatives (ALT 11 and 12) that were performing fairly well 
according to the ranking exercises and facilitated discussions at PAG Meeting #3 were also carried 
forward to this round24. Some key insights gained and observations that were highlighted during the 
review of the assessment include: 

• A cursory look at the hydrographs in the future (2050s) as compared to the historical conditions 
highlights that the point at which lake storage begins to get relied upon will begin approximately 
8 to 12 weeks earlier in the future (generally by mid-April instead of mid-July as it is now). 
Assuming 1cm of storage is required for each 7cms day of outflows to the river, this will 
translate into about 70cm+ of additional storage needed just as a result of an earlier snow melt 
in the future.  

• The new alternatives (ALT 20, 21, 22, 23, 24) did a good job at meeting their intended spring 
flows till about the 3rd week in April in average’y years (median), but with differences in the 
magnitude and duration of flows that were targeted across the alternatives. All the new 
alternatives improved upon ALT 11 in this regard, but do not match ALT 11 in being able to 
provide the 25cms till about the beginning of May. 

• In the driest spring, ALT 12 and all the new alternatives are mostly at their minimum spring flow 
of 15cms with the exception of ALT 20 because lake levels reached the top of the new weir 
height (and spilled for a bit) and ALT 21 almost did and so it released the higher target flow of 
25cms. The other alternatives were all filling up and had not reached their target point to jump 
to the 25cms flow.   

• During average’y’ years in the summer and early fall the new alternatives did a good job at 
meeting the 7cms base flows, except for ALT 20 & 21 which drop down to the minimum base 
flow sometime in August on average. 

• During the driest summer in 2054, the new alternatives do a good job at limiting drawdowns of 
lake levels to no more than 30cm for ALT 21 and no more than 15cm for the other new 
alternatives below the zero storage line of 161.4m. By comparison, ALT 1 and 11 draw down the 
lake by about 45cm below the zero storage line. However, the new alternatives drop to the 
minimum 5cms base flow by as early mid / late June for the lower weir height alternatives. 

• The other driest summer in 2056 shows a similar pattern for the new alternatives, except the 
drawdowns for the new alternatives and Alt 12 are less 15cm, but for Alt 11 lake levels drop by 
over a metre.  

• The new Round 3 alternatives were successful in avoiding any net incremental increased flood 
risk during the spring control period (March 1 to April 15), based on lake level targets that were 
set in combination with the later date of March 1 to begin the control period. This is compared 

                                                             

24 Note: Alternative 10 from the Round 2 alternatives was not carried forward as this was effectively updated with 
the new Alternative 22. 
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to the Round 2 alternatives, where lake levels increased during the highest spring inflow event 
by as much as 40cm. As a reference point, the preliminary lakefront properties assessment 
(summarize below and described in detail in Appendix I) indicated a potential break point when 
flood risk seemed to increase when lake levels were in the range of 164.5 to 165m. 

• The hydrographs showed that for all alternatives the lake levels that occurred during the highest 
spring inflow event would be less than the highest lake level events that occurred in the later 
fall/winter (November) where lake levels reached 165m. This is during the off control period 
when the gates and boat lock are left fully open and lake levels are governed by the capacity of 
the river to pass flows about a kilometer or so downstream by the trestle bridge. 

• The hydrology modelling showed a difference in the peak lake levels in one year of the 
hydrographs during an early fall storm, but this was based on a comparison with lake levels in 
the status quo (ALT 1) which had dropped well below the zero storage level in this year (which 
would have never occurred) and as a result of modeling parameters which did not integrate a 
rule curve into the operations to force lake levels to empty towards the beginning of the fall. 
While this event highlights that the end of control period could influence the first fall peak (if 
lake levels were much higher than the zero storage line), this was not considered an issue and 
would not result in an incremental risk of flooding as compared to current conditions 

Performance Measures and Consequence Table 

The following section provides a review of the estimated PM values for each of the main categories of 
water use issues identified as potentially being affected across the Round 3 water use alternatives. Key 
points on the PMs evaluation included: 

• The results of the environmental PMs values for the 2050s scenarios are provided in Figure 12 
(10th percentiles, or a particularly dry year) and Figure 13 (median values, or a moderate year). 
While the connectivity PM varies the least among alternatives, the remaining PMs vary to a 
greater extent among the alternatives with no clear “winner” that obviously provides a 
biologically optimum outcome. As a reference, alternatives that involve negative storage, or 
starting the control period earlier, generally provide better outcomes for rearing PMs. However, 
pumping alternatives tend to provide poorer outcomes for the littoral PM that represents 
shallow rearing habitats in the lake. Passage PM values are consistently low, with multiple 10th 
percentile values of zero (Figure 12), indicating poor conditions for summer-run (PM1b) and fall-
run (PM1c) Chinook Salmon passage. 

• A qualitative ranking of the alternatives to indicate effects to Vancouver Lamprey was also 
provided, based on a review of the 10th%ile hydrograph of Cowichan Lake Levels. The 
alternatives from best to worst are as follows: 

 

Alternative Ranking (1-Best, 9-Worst) 

ALT 12 1 

ALT 24 2 

ALT 23 3 

ALT 22 4 

ALT 21 5 

ALT 20 6 

ALT 1 7 

ALT 11 8 

ALT 2 9 
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Figure 12: Environmental PMs for 2050s scenarios (10th percentile values or the second driest year) 

 

 

Figure 13: Environmental PMs for 2050s scenarios (median values or a moderate year) 
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• As discussed above, the new Round 3 alternatives were designed to limit the spring flood 
magnitude during the highest inflow spring. All of the new alternatives were on average equal to 
or lower than the four Round 2 alternatives (including Alt 10 and Alt 13 not shown in the figure 
above). The maximum high water event in the wettest year (during the control period) was 
lower for the new alternatives than the Round 2 alternatives by 0.1m to 0.4m and within a 1cm 
or 2cm of the elevations for the status quo alternative (ALT11). 

• The property frontage length PM values show an annual reduction for the new Round 3 
alternatives when compared to the status quo (ALT), with Alt 20 performing the best and ALT 24 
performing the worst (see below for more context relative to the lakefront properties 
supplemental assessment). These alternatives perform better on average than the Round 2 
alternatives. 

• The weighted recreational beach use day PM values show impacts by all alternatives which hold 
water at higher elevations for longer into recreational season. The new Round 3 alternatives 
show an annual loss of weighted beach user when compared to the status quo, with ALT 20 
performing the best and Alt 24 performing the worst, and all performing better on average than 
ALT 12. The dock use PM shows the opposite trend and performs better under conditions that 
hold water at higher elevations throughout the recreational use season. The new alternatives all 
perform better on average than the status quo (ALT 1), with Alt 24 performing the best and Alt 
20 performing the worst. This particular pair of PMs results highlights the trade-off that exists 
just within the recreational lake use PMs across the different alternatives. 

• The community water supply PM values show that the new Round 3 alternatives, which hold 
water at higher elevations for longer periods and minimize lake level drawdowns, show better 
performance when compared with alternatives that rely on pumping (ALT 2 and 11) and to the 
status quo (ALT 1). Of the new alternatives, the Intake Pumping Capacity PM is sensitive only for 
ALT 21 in the driest year which has 15 days where pumping capacity is reduced. 

• The Catalyst Paper, waste water effluent, and river recreational tubing and boating PMs were all 
based on minimum river thresholds and were considered insensitive across the new alternatives 
(Alts 20, 21, 22, 23, 24) which all seek to meet a minimum environmental flow targets of 5cms. 

A summary of the PM results for the Round 3 alternatives is provided in Figure 14. This table does not 
include results for PMs that were not calculated or for water use objectives which were reliant on using 
other PMs as proxies (refer to Section 4.1.2 for a summary of all PMs). The table is colour-coded (as 
described in Section 4.3.3) so that it is easier to compare the alternatives, with the blue column (ALT 1) 
selected as the reference alternative that all the other alternatives are compared against.
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Figure 14: Consequence table of PM results for Round 3 alternatives 
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Supplemental Lakefront Properties Information  

In addition to the PMs used to characterize the lakefront property impacts, the consulting team 
completed a preliminary assessment characterizing the potential flooding and inundation effects to 
lakefront properties associated with the Round 3 alternatives. The preliminary assessment was completed 
as a desktop exercise and no field work was carried out; accordingly, this work was considered cursory 
based on data and information that was readily available. The information was not used to develop any 
new PMs, but rather to provide supplemental information to help characterize and compare the options. 

The preliminary assessment, which is described in detail in Appendix I, included an assessment of three 
components: 1) potential incremental flooding risks to lakefront homes; 2) potential inundation of 
lakefront properties and in relation to the natural boundary; and 3) potential risks of increased erosion. A 
summary of the assessment and discussion on the performance of the Round 3 alternatives in relation to 
the main potential lakefront property effect areas was presented, as follows: 

1) Characterizing Potential Incremental Flooding Effects during the Control Period 

To better understand if there could be incremental increases in flood risk during the control period, a 
distribution of the number of lakefront homes within specified elevation bands was developed using 
available topographic data. The assessment showed that a net increase in lake levels by as much as 40cm 
would increase the number of homes at potential risk of flooding from maybe 10 or so to maybe about 30 
or 40. While the significance of this incremental increase in flood risk and whether more damage would 
occur to these homes is unknown, the consulting team felt it is reasonable to assume that there would be 
increased risk. Accordingly, the consulting team recommended that all new water use alternatives be 
designed to limit increases in the peak lake levels of no more than 10cm25 during the control period. 
This recommendation was applied in the design of the five new Round 3 alternatives (ALT 20 to 24), all of 
which were successful at avoiding any incremental increase in lake levels during the early control period 
(March 1 to April 15) during the highest inflow event in the 2050s 10-year dataset relative to the current 
weir and operations (ALT 1). ALT 11 increased lake levels during this event by about +35cm to EL 164.7 
and ALT 12 was associated with a lower increase of about +20cm to EL 164.5m. The incremental increase 
of +35cm (ALT 11) raises lake levels into the elevation range of 164.5m to 165.0m when the number of 
homes at risk increased from 18 to 58 based on the cursory assessment. Whether there would be flooding 
and damage to habitable areas of lakefront homes is unknown and would have to be assessed through a 
more comprehensive assessment. 

2) Characterizing Inundation of Lakefront Properties and the Natural Boundary 

A recent Environmental Appeal Board confirmed that “property rights end at the ‘natural boundary’ of 
the lake, which is close to the high water mark of the lake. Below the natural boundary, the property 
belongs to others.” (MOE 2015). This component of the assessment aimed to better understand the 
elevation of the natural boundary for determining where lakefront property rights begin and where 
compensation may be warranted if water were to be stored above this elevation. Part of this assessment 
was estimating a reasonable lower elevation range for the natural boundary. While more work is still 
needed here, a variety of different methods were used to estimate that a lower bound estimate for the 
natural boundary is probably in the range of 162.7m to 163.0m, which leads to a weir height of around 
+0.3m to +0.4m above the top of the existing weir before lakefront property rights may be affected. The 

                                                             

25 The 10cm threshold was selected because the consulting team was confident that a modeled increase in lake 
levels could be avoided through in-season management by taking into account snow pack levels, weather 
forecasting and potentially new increased capacity to pre-spill through the control gates, if they were redesigned 
with a higher weir. 



 

 

  53 
 

assessment also included characterization of an inundation profile (the number of lakefront properties 
and the horizontal length of inundation) associated with varying increases in weir height ranging from 
30cm to 1m. 
 
A review of the hydrographs for dry, average and wet years provided more context and better help 
characterize potential inundation effects specific to summer lake levels of the different alternatives. The 
duration of these effects were estimated in relation to the amount of time levels were higher than the 
existing weir elevation of 162.4m and starting after freshet flows ended in the status quo alternative 
(ALT 1). Using the median values, 

• The maximum lake level inundation usually ranges from at least 15cm to 30cm below the top of 
the weir heights. The duration of these higher lakes vary across the alternatives (by weir height) 
from about 7 or 8 weeks to 11 or 12 week duration. 

• For ALT 22 (weir +0.5m), the increased lake level of up to 30cm for 8 weeks would inundate a 
lakefront area with a horizontal length of 3m or greater for about 80 properties; the remaining 
~660 properties would have an inundation area with a horizontal length less than 3m. 

3) Potential Risk of Increased Erosion during the Control Period 

The consulting team reviewed the results of a 2014 shoreline erosion assessment for Cowichan Lake to 
better understand potential erosion impacts as a result of the different water use alternatives. Higher lake 
levels in the range from the top of the weir to 162.9m could increase exposure to wave action, which 
could result in shoreline reshaping over years. This change in the beach slope is unlikely to result in any 
recreational impacts but could have negative impacts to some structures and vegetation while having 
improved conditions at other structures. A review of the hydrograph shows that most of the incremental 
changes in higher summer lake levels occur in this elevation range. 

Given a number of uncertainties with respect to increased risk of erosion, a post WUP study to assess and 
address this potential area was recommended.  
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Discussions on a Preferred Water Use Alternatives  

PAG members were asked to complete a preliminary poll of the Round 3 alternatives to express their level 
of support according to endorse, accept, accept with conditions, or oppose. The results were summarized 
in Figure 15 below.  

Figure 15: Summary of level of support results for Round 3 alternatives 

 

The preliminary poll showed mixed support across the alternatives with no clear preferred alternative(s). 
Every alternative was opposed by at least four or more PAG members. During the review of the group 
results, PAG members offered a number of comments on their rationale for their level of support of 
different alternatives, including: 

• All PAG members were opposed ALT 1 as the current infrastructure and operations do not meet 
water storage needs for both the current or predicted future conditions. 

• A number of PAG members were willing to accept ALT 2, recognizing that it is likely reasonable to 
expect pumping in the near future if Catalyst’s interim pumping license is successful, however 
with the condition that it is a temporary shot-term solution. Other members opposed ALT 2 for 
reasons including that it would not provide a permanent or long-term solution and because 
pumping and lake level drawdowns would be potentially damaging to the lake and including to 
the littoral habitat and Vancouver lamprey environmental values. 

• PAG members provided a variety of reasons for opposing different alternatives, including: too 
many or too much uncertainty in lakefront property implications due to higher lake levels 
(including due to potential for wind action augmenting flood impacts), impacts to lake 
environmental values from pumping and lake level drawdowns, inadequate flows provided for 
salmon, potentially high capital costs, impacts to drinking water supply due to relating to lake 
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levels drawdowns, the alternative did not use the full suite of tools available (i.e. did not include 
pumping), and the alternative did not provide a long-term solution as currently scoped. 

• One PAG member felt that an increase in weir height of 0.4m or greater was too high, and 
expressed concerns that additional storage would be legislated in resulting in an incremental loss 
of land and in a lack of trust that there will be compensation. 

• PAG members provided a variety of reason for endorsing, accepting, or accepting with conditions 
the different alternatives, including the alternative was felt to provide better values for the 
environmental river fish objectives, balanced trade-offs between impacts to lakefront properties 
(floods fish and inundation) with impacts to environmental values, and was perceived as a viable 
long-term solution. 

• A number of PAG members expressed preference for alternatives which applied all three tools 
available (incremental weir increase, negative storage, and operating rule curve changes) as a way 
to maximize storage. 

• PAG members who accepted the alternatives with conditions included conditions that overlapped 
with the recommendations in the pre-read package. In particular, specific reference was made to 
recommendations for a natural boundary and compensation study, studies to better understand 
impacts to Vancouver lamprey, that a selected alternative be operationalized to allow for in-
season management practices, and that the system be managed adaptively to minimize flooding. 
One PAG member expressed that all the recommendations proposed in the pre-read package 
were necessary regardless of the alternative selected. None of the PAG members opposed any of 
the recommendations included in the pre-read package.  

• The suggestion was made by several PAG members that any new infrastructure be designed and 
built to accommodate a higher weir height in the future. 

 

Reaching Agreement on an Adaptive Water Use Alternative 

Because none of the Round 3 alternatives was supported by the Public Advisory Group, and based on the 
discussions resulting from the preliminary poll results, a new ‘Alternative X’ was proposed that aimed to 
bridge the remaining differences of opinion. Alternative X is an adaptive option that establishes an interim 
increase in the weir height followed by an upper limit on the weir height after further assessments have 
been carried out to define the natural boundary / property rights’ impacts AND once compensation 
agreements are reached with lakefront property owners. New infrastructure would be built to 
accommodate up to a +70cm increase in storage capacity but be operated up to +30cm until such time as 
the compensation issues are resolved. 

During the PAG deliberations on the proposed alternative, the FLNRORD Water Authorization 
representative provided clarification that it would be possible to apply for a conditional licence to store 
up to the full future weir height of +0.7m contingent on the terms and recommendations being dealt with 
prior to utilizing that storage (e.g., only store to the interim storage height until compensation issues for 
any storage level above that are resolved). 

After a review and discussion of this new alternative, each PAG member was asked to indicate their level 
of support for it (according to endorse, accept, accept w/conditions, or oppose). Alternative X was broadly 
supported and considered a reasonable path forward, given the uncertainty of potential lakefront 
property rights needing to be clarified and addressed. PAG members liked the adaptive nature of the new 
alternative where there was a reliance on building in-season management conditions into the operations, 
but within certain parameters and conditions (including the recommendations summarized in Section 5.2 
below). 
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5 Summary of PAG Recommendations 

5.1 Recommended Water Use Alternative 

The PAG reached conditional agreement (i.e., “consensus”) on Alternative X and recommended it as an 
outcome to be included in the Cowichan WUP, along with a series of eight related supporting 
recommendations as provided in Section 5.2 and a series of proposed Environmental Monitoring and 
Studies as provided in Appendix J. The main elements of Alternative X (as drafted during the meeting) are 
summarized in Table 7 below. A key factor in reaching agreement was the preliminary assessment of 
where lakefront property rights are beginning to be impacted in relation to higher operating levels during 
the control period, which estimated that the ‘natural boundary’ was likely at least +0.3m above the top of 
the existing weir height. Given that there was some uncertainty with this estimate the consensus 
recommendations are predicated on a more detailed assessment of the natural boundary. If a more 
detailed assessment shows that the natural boundary lies below the current weir height +0.3m, then a 
compensation mechanism would need to be developed and implemented sooner with lakefront property 
owners to operate up to +0.3m. 
 

Table 7: Summary of recommended water use alternative for the Cowichan WUP (‘Alternative X’) 

Alternative X 

Infrastructure Conditions / Comments 

• Interim Weir Height +0.3m 

• Max Weir Height +0.7m 
(with conditions) 

• Prelim weir height of +0.3m is recommended as an interim height until a more 
detailed assessment is carried out to confirm that the height of the weir is below 
the minimum elevation range of the natural boundary. 

• A longer term maximum weir height of +0.7m would be allowed only after a 
compensation mechanism was established and agreed to by individual property 
owners. The development of an appropriate compensation mechanism will be 
informed through a detailed assessment of the natural boundary and property 
rights. 

• Pumping Cap. = 5cms • The new alternative should have temporary pumping capacity of 5cms to be used 
as an emergency measure during future severe summer droughts 

Operations Conditions / Comments 

Control Period 
• Start Date – Mar 1 

• End Date – Nov 5 

• The timing of the control period may be modified based on a review of in-season 
hydrological conditions (i.e., snow pack levels, short term weather forecast, long 
range seasonal forecast, environ monitoring (e.g., snorkel surveys), etc.) BUT no 
earlier than March 1 unless a detailed flood risk analysis concludes that there 
would be no increased flood risk associated with an earlier start date 

Flow Releases 
Target “Soft” Flows 

• 25cms: Mar 1 – Apr 30 

• 15cms: May 1 – May 15 

• 7cms: May 16 – Nov 5 

• Flow Pulses: Sep-Nov* 
 

Minimum “Hard” Releases 

• 15cms: Mar 1 – Apr 30 

• 7cms: May 1 – May 15 

• 5cms: May 16 – Nov 5 

The magnitude and duration of spring flows of 25cms and 15cms to the Cowichan 
River may be modified based on in-season hydrological conditions (i.e., snow pack 
levels, short term weather forecast, long range seasonal forecast, environ 
monitoring (e.g., snorkel surveys), etc.) as long as: 

• Lake levels are targeted to reach full pool (i.e., top of the weir) by April 1 each 
year 

• Lake levels are targeted to drop by NO more than 20cm below the zero storage 
elevation of 161.4m 

• A detailed assessment of flood risk demonstrates there would not be any 
incremental increase in flood risk in March. 

* Flow pulses as lake levels and inflows permit and as potentially required by the 
rule curve 
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Rule Curve Updates • Rule curve is modified to ensure that lake levels are targeted to reach close to the 
zero storage by the end of the control period (to avoid increased flood risk 
associated with fall storms) 

Other Features Conditions / Comments 
See recommendations in Section 5.2. 

5.2 Recommendations to Support the Cowichan WUP 

Associated with the PAG’s recommendation for Alternative X were a number of related recommendations 
that should be considered conditions for the new alternative, as summarized in the following 8 
recommendations: 

1. The selected alternative be refined using updated projected future climate change inflow record 
including a longer time series (more than 10 years) and using most recent downscaled climate 
change projection data, 

2. More detailed flood risk analysis be carried out using a longer projected inflow time series to 
ensure no incremental increase in flood risk as a result of weir operations, 

3. A more detailed assessment of the natural boundary be carried out to determine the elevation 
range in relation to any changes in the weir height; and, depending on the results, development of 
a preliminary compensation framework to be implemented with the alternative, 

4. An adaptation plan be developed to assess how the selected alternative is to be implemented 
over the following 30-year period (until 2050s) including adjustments to operating guidelines, the 
timing of physical upgrades to the weir and adaptive measures within the proposed weir design 
(such as a flexible crest weir), 

5. The selected alternative be operationalized to allow for in-season management within the 
parameters of better meeting the defined target levels and with consideration to snow pack 
monitoring, seasonal forecasting, weather forecasting, environmental field work, etc., which may 
include mandatory pre-spilling criteria being developed, 

6. A more detailed erosion assessment and mitigation mechanism be developed should it be 
demonstrated that adverse erosion impacts are occurring as a result of the operations of any new 
alternative, 

7. The selected alternative should have a review period of no more than 10-15 years once 
implemented and based on the necessary environmental field work and monitoring being carried 
out, 

8. The PAG recommends that the Partner Organizations petition the provincial and federal 
governments to take responsibility and follow through with the consensus recommendations 
reached by the PAG during the Cowichan WUP planning process.  

Subsequent to the final PAG Meeting, the DFO PAG member provided the following additional comments 
and questions on Alternative X and the supporting recommendations: 

• Specific conditions that trigger a management decision to go from Soft to Hard targets need to 
be identified and agreed to by respective parties. 

• Use of negative storage of -0.2 meters is a mitigation option that is only used under drought 
conditions and is considered to not impact SARA listed lamprey species (based on information 
available). Specific conditions that would trigger use of negative storage need to identified and 
agreed to by respective parties including what the management actions would be if/when the -
0.2 meter target is reached. 

• The model should be rerun utilizing the most up to date climate data that is available to affirm 
and refine flow control periods and operating rules (consistent with recommendation #1).  
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