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Cowichan Water Use Plan

Public Advisory Group Meeting 2
February 1st, 2018

A community planning initiative in partnership with:



Welcome
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Partner Organizations



Introductions
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Q Share one thing about yourself that probably nobody else in 
the room knows?



Meeting Objectives
• To review and provide an update since the last meeting

• To finalize the PAG Terms of Reference

• To review a screening assessment of water use issues and the 
drafting of some preliminary objectives

• To review a preliminary set of draft performance measures

• To review a partial assessment of the preliminary bookend 
alternatives 

• To discuss and agree to new alternatives (or strategies) to be 
modeled for PAG Mtg 3

• To review the next steps of the planning process
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Draft Agenda
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8:30am Welcome and Update

9:00am Issues Scoping, Objectives & Performance Measures (PMs)

10:15am Preliminary Bookend Alternatives 
• Primer on the facilities, operations, hydrology, and modeling
• Refresher on the bookend alternatives

10:45am Break – 15mins
11:00am Assessing the Bookend Alternatives - Hydrology

• Review Hydrology / HydroViz

12:00pm Lunch (Provided) – 45mins
12:45pm Assessing the Bookend Alternatives – Draft PMs

• Overview of Prelim PMs & Draft Results

2:30pm Break – 15mins
2:45pm Break-Out Groups: Creating New Alternatives

4:00pm Next Steps

4:30pm Adjourn



About Today

7



Ground Rules 
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• Come prepared

• Strive for Inclusion and Respect

• Challenge ideas, not people

• Speak in Terms of Interests, Not Positions

• Seek Common Ground

• Provide Rationale for Your Opinions

• Stay Focused

• Be Open-Minded, Participatory, and Concise



Update
• Lakefront Technical Sub-Group 

• Issues definition and scoping
• PM development

• Aquatic & Riparian Technical Sub-Group
• Issues definition and scoping
• PM development

• Steering Committee

• Hydrological Modeling and calculating some draft PMs

• Public Website (PAG Members listed, PAG ToR, Process Guidelines)

• Internal Website

• Other ?
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Past Action Items
• PAG members to send comments on Draft ToR and 

Draft Process Guidelines

• PAG members to send any additional water use 
issues / interests for the WUP

• Compass to review water use interests and frame 
into a set objective areas and a list of draft 
performance measures

• Compass to follow-up with volunteers to strike a 
TSG on lakefront property issues

• Schedule and confirm upcoming PAG Meetings, as 
follows:
• PAG Mtg 3 – March 8
• PAG Mtg 4 – May 8 (Final) 10



Cowichan WUP Planning Process 
Snapshot Overview
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Cowichan WUP Process
Snapshot Overview 
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Purpose
To explore and determine the best solution to meet the region’s long 
term water use requirements for Cowichan Lake’s water mgt system  

Schedule
• 4 Public Advisory Group meetings
• ~ 1 day meeting every 6 weeks
• Completion by Spring 2018

Planning Framework
Structured Decision Making (consistent with Provincial WUP Guidelines)

Public Advisory Group
To identify and assess different water use alternatives and collaboratively 
develop recommendations for consideration by the Partner Organization
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Cowichan WUP Process
Snapshot Overview 
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Process for developing the Cowichan WUP
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• The scope of options to be explored is constrained by those issues 
that can be addressed under the Water Sustainability Act, i.e., 
• Minimum flow requirements to the Cowichan River, 
• Rule Curve and water levels for Cowichan Lake,
• Water storage capacity of Cowichan Lake (e.g., weir modifications, 

permanent pump station, etc.)

• Datagaps will be addressed through a reliance of past studies, 
expert judgement, and future recommended monitoring 

Scope of the Planning:
• The planning boundary will encompass the 

Cowichan watershed, but the primary focus will 
be on water use related to potential changes in 
lake levels on Cowichan Lake and potential 
changes in flows down the Cowichan River. 

Cowichan WUP Process
Snapshot Overview 



Cowichan WUP
Issues Scoping 
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Cowichan WUP
Issues Scoping
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One of the first tasks of the 
PAG will be confirming the 
issues and interests to be 
included within the WUP 
planning process. 

A preliminary scoping 
assessment has been carried 
out on the issues previously 
identified, the PAG’s 
brainstormed list, and the 
issues that have been raised 
during the TSG discussions.



Cowichan WUP
Issues Scoping
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Issues Scoping 
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• Issues were organized into the following groups, as follows:
• Culture and Heritage
• Environment
• Industry and Commercial
• Lakefront Properties, Flooding, and Erosion
• Municipal
• Recreation and Tourism
• Water Management

• Appendix A in the pre-reading package summarized the results 
from the initial scoping of water use issues.
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Cowichan WUP
Objectives & Performance Measures
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Objective Areas
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• The next step is to organize the water 
use issues into objective and sub-
objective areas that the alternatives 
will be trying to achieve or avoid. 

• Together the objectives and 
performance measures represent 
“what matters” and “what can be 
affected” (and is in “scope”) for the 
Cowichan WUP

• The organization of the objective and PMs serve as the 
evaluation framework that we will use to assess different 
potential water use alternatives. 

• See following summary table..
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Hydrology & Operations Primer
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Bookend Alternatives
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Reminder:

Cowichan WUP
Bookend Alternatives
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The PAG agreed to a number of illustrative bookend alternative. 
The main purpose of these alterns were four-fold:

• Identify and screen potential water use interests
• Develop and test preliminary performance measures
• Facilitate early discussions on the significance and acceptability of 

different consequences
• Gain insight into building better alternatives



Cowichan WUP
Bookend Alternatives



Bookend Alternatives
Assessment
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Bookend Alternatives
Assessment
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Assessment based on a 3 step approach:
1. Review changes in hydrological conditions (i.e., water levels and flows)

2. Review preliminary performance measure values

3. Facilitated discussion



Bookend Alternatives
Hydrological Modeling

• Datasets matter
• Historical inflow 

dataset (1953 to 
2016)
• Simulated future 

10-yr dataset based 
on climate change 
projections (in the 
2050s)

A couple of points to highlight



Bookend Alternatives
Hydrological Modeling

• Statistical summaries are not as meaningful when working with 
small datasets (n=10)

A couple of points to highlight



Bookend Alternatives
Comparison of Historical vs Future Water Conditions

Note. Lake levels in the future will be slightly higher in the early winter (Jan) period as 
precipitation will more often be rain rather than snow at higher elevations.  



Note. While an increase in the weir height of 1m (Alt 3) would have dealt with past 
summer droughts, in the future this won’t be the case. 

Bookend Alternatives
Comparison of Historical vs Future Water Conditions



Note. In general, normal (50th%ile) spring/summer inflows in the future (2050s) will be 
equivalent to about 1 in 10 year spring/summer drought (10th%ile) today (based on last 30yrs)

Bookend Alternatives
Comparison of Historical vs Future Water Conditions



Bookend Alternatives
Comparison of Historical vs Future Water Conditions



Comparison of Bookend Alternatives
Future Simulated 2050s Dataset 
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Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 



Bookend Alternatives
Future Simulated 2050s Dataset 

Some observations:
• 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 height: Note: even moving the 
control period up 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 melt much earlier in the season in the future. 

• Negative storage bookends are the best at maintaining target rivers flows 
late into the summer and early fall, but lake levels will need to drop by as 
much as 1.4m to maintain a 7cms river flow. Even in average’y’ springs and 
summer years, lake levels would be expected to drop between 0.6m and 
1.0m for these alternatives. 

• 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 alterns. 



Not much is gained through 
moving the control period up by 
one month to Mar 1 to capture 
more water if the weir ht is 
increased – in dryer summers –
if the 25cms spring flow release 
starts earlier on Mar 1. 

And there is the unintended 
increased risk of higher lake 
levels (above 164m) in high 
inflow springs with an earlier  
control period of Mar 1

è The following hydrograph of 
the wettest winter/spring year 
(max level across the 10year 
dataset in the 2050s) shows an 
increase in lake levels in the 
spring by about 0.5m (from 
164.3m to 164.8m).  

Bookend Alternatives
Future Simulated 2050s Dataset 



Assessing Bookend Alternatives
Draft Performance Measures
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Performance Measures

Definition
• Specific metrics for comparing the predicted

consequences or impacts of the alternatives on the 
objectives. 
• Similar terms: attributes, decision criteria, indicators, 

evaluation criteria

How are they different from monitoring indicators?
• PMs are predictive and used prior to a decision
• Monitoring is empirical and done after
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Performance Measures

Characteristics of Good Performance Measures
• Complete but concise (count what counts, as few 

as possible)
• Understandable (to everyone)
• Accurate and Unambiguous (if possible)
• Practical (available resources)
• Sensitive to the Alternatives (useful)
• Explicit about uncertainty 
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Draft Performance Measures
Culture and Heritage

• Specific PMs have not been developed at this time
• Propose that the fish PMs be used as an interim 

proxy for FSC rights and transfer of traditional 
knowledge
• PMs for cultural practices (i.e. ceremonial bathing) 

to be explored with Cowichan Tribes and Lake 
Cowichan First Nation



Draft Performance Measures
Aquatic & Riparian Ecosystems



Draft Performance Measures
Industry and Commercial

• PM: Catalyst Paper - Impacted operation days
• Reports the average number of days per year that river 

flows are below 4.5cms.
• Assumes an average daily withdrawal of 1.7cms by the 

mill and a target flow of 2.8cms to meet environmental 
and community water supply needs in the lower river
• Assumes that any licence priority would be given up in 

order to avoid impacts to community water supply
• Specific PMs for Agriculture and Commercial fishing 

not been developed at this time



Draft Performance Measures
Industry and Commercial



Draft Performance Measures
Flooding and Inundation

• PM: High water days
• Report the number of days when lake levels are higher 

than the average winter high water mark (164m)
• PM: High water events
• Report the number of events (one or more consecutive 

days) when lake levels are higher than the average 
winter high water mark (164m)
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Draft Performance Measures
Flooding and Inundation

Note: PM calculated using historical dataset; Alt 6 was not modelled using this dataset



Draft Performance Measures
Private Property Lakefront Areas

• PM: Frontage Length
• Reports the daily average lake frontage length at 

different lake elevations
• Frontage length is defined as the distance from normal 

high water mark (164m) to the water’s edge
• Used representative sites to capture different lakefront 

area types



Draft Performance Measures
Private Property Lakefront Areas

Vegetated, Moderate Slope Type Un-Vegetated, Steep Slope Type



Draft Performance Measures
Private Property Lakefront Areas



Draft Performance Measures
Other Lakefront Issues

• Propose the community water supply PM for Town 
of Lake Cowichan be used as an interim proxy for 
private water pump intakes
• Placeholder PM for damage to lakefront structures 

(i.e. docks and wharves)



Draft Performance Measures
Waste Water Dilution

• PM: Effluent Dilution Ratio (200:1) -
Upper River 
• Reports the number of days river 

flows are below the minimum 
threshold to meet the Town of Lake 
Cowichan effluent dilution 
requirements

• Calculated using projected 2050s 
minimum effluent river flows based 
on average monthly flow

• Uses the August min monthly flow for 
October to represent a dryer year

Month

Min. River Flow Required for 
Dilution (Projected 2050s 
Effluent Flows) (m3/s)

January 6.4
February 6
March 6.7
April 3.8
May 3.6

June 3.3
July 4
August 4.2
September 4
October 6.6 (4.2)
November 6.2
December 4.5

• PM: Effluent Dilution Ratio (40:1) – Lower River
• Reports the number of days river flows are below the minimum threshold (2.8 cms) to 

meet the Joint Utility Board effluent dilution guidelines



Draft Performance Measures
Waste Water Dilution



Draft Performance Measures
Community Water Supply

• PM: Intake pumping capacity – Town of Lake Cowichan
• Reports the average number of days lake levels are below 161.15m, 

the minimum elevation for the pump station to function.

• PM: Intake invert elevation – Town of Lake Cowichan
• Reports the average number of days lake levels are below 160.80m, 

the elevation of the pump station intake invert.

• Captures water supply for the Town of Lake Cowichan and is 
a proxy for private pumps using the lake
• Water supply for Duncan and North Cowichan is captured in 

minimum flow requirements for lower Cowichan River 
effluent dilution



Draft Performance Measures
Community Water Supply



Draft Performance Measures
Recreational Beach Use - Lake

• PMs: Weighted Beach Slope Length 
& Weighted Beach User Days

• Representative lakefront areas as for 

the private property frontage PM

• Beach slope length is defined as the 

distance from the crest of beach to 

the water’s edge

• BSL Utility weighting (U1):

• 0m, U1 = 0

• >0m to 3m, U1 = 0 to 1

• ³ 3m, U1= 1

• Seasonal weighting:

• Peak summer season: July 1 to Sep 7

• Spring shoulder season: start May 18

• Fall shoulder season: end Oct 8

• Non-rec season



Draft Performance Measures
Recreational Beach Use - Lake



Draft Performance Measures
Recreational Beach Use - Lake

Season U2 Days Wt Days

Spring 0.5 44 22

Summer 1 67 24.75

Fall 0.75 33 67

Total 144 113.75



Draft Performance Measures
Recreational Beach Use - Lake

Season U2 Days Wt Days

Spring 0.5 44 22

Summer 1 67 24.75

Fall 0.75 33 67

Total 144 113.75



Draft Performance Measures
Boat Access and Navigation - Lake

• Proposed approach and PM in development 
incorporating input from LTSG
• Assess water depth against minimum boat draft 

and depth of water for diving
• Captures other issues including boat launches, 

swimming infrastructure, and shallow areas



Draft Performance Measures
Boating and Tubing - River

• PM: Decrease in tubing days
• Reports the number of days river flows are less than 

5cms and impact experience of tubing activities during 
the peak summer period (July 1 to Sept 7)

• PM: Decrease in boating days
• Still in development
• Reports the number of days river flows are less than 

7cms and impact experience of boating activities during 
the year



Draft Performance Measures
Boating and Tubing - River



Draft Performance Measures
Water Management

• PMs: Capital and Operational Costs
• Cost estimates:
• 2015 CVRD Cowichan Lake Storage Options Review
• Catalyst estimates for raising the weir 1m and to 

mobilize and operate temporary pumps

PM Units Dir. Alt1_SQ Alt2_P5 Alt3_W1 Alt4_P7
Alt6_MR
C2

Alt7_W1
M

Capital costs M$ ↓ 0 0 20 6 0 20
Operational costs 
(over 10yrs) M$ ↓ 0 4.5 0 0.1 0 0



Preliminary Consequence Table
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New Water Use Alternatives
Round 2
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Water Use Alternatives
Developing
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Purpose:
• Identify parameters and ideas towards improved alternatives

• Want clear direction from PAG members on elements of new 
alternatives that should be explored

• Idea is that these alternatives will be modelled and explored in 
detail at the March PAG Meeting

• Goal is to identify maybe 3 or 4 new hybrid alternatives



Alternative Description:
(describe alternative / what is the intent or theme)

Infrastructure Features
Weir Modifications (if any):
•
•
•

Pumps (if any): capacity / triggers
•
•
•

Operational Parameters (Rule Curve Changes)
River Flow Targets (Hard or Soft) Timing
[Target 1] [Timing Target 1]
[Target 2] 

Lake Level Targets Timing
[Target A] 
[Target B]

Other Features?
•
•



Water Use Alternatives
Break – Out Activity
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Break into 3 or 4 Groups
• Work together as a team to develop one or more creative 

(hybrid) alternatives to meet the multiple objectives that are 
trying to be achieved

• Start with a sentence that states the intent of the Alternative in 
general terms and what it consists of

• Describe any infrastructure components of the alternative

• Describe the desired operations / targets (start with defining the 
approx. control period)

• 45mins



Water Use Alternatives
Break – Out Activity
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Group 1 Group 2 Group 3
Kate Aaron Cheri

Graham Greg Dale

Shaun / Clay Michelle M Larry

Paul Carol Jaro

Joe Nagi Tom

Michelle G Leroy Sierra

Pam Daryl

Jen Craig Todd / Jonathan



Next Steps
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Tentative Schedule
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TASK SCHEDULE
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Week starting…

TASKS
2 Public Engagement and Communications 
2.1 Public Information Meeting #1
2.2 Project Websites - PAG and General Public
2.3 Public on-line survey
2.4 Public Information Meeting #2
3 Public Advisory Group (PAG) Process
3.1 PAG Meeting 1 1
3.2 PAG Meeting 2 2
3.3 PAG Meeting 3 3
3.4 PAG Meeting 4 4
4 Technical Sub-Groups
4.1 Socio-Econ TSG Meeting 1 1
4.2 Socio-Econ TSG Meeting 2 2
4.3 Socio-Econ TSG Meeting 3 (telecon) 3
4.4 Fish & Riparian TSG Meeting 1 1
4.5 Fish & Riparian TSG Meeting 2 (telecon) 2
4.6 Fish & Riparian TSG Meeting 3 3
4.7 Fish & Riparian TSG Meeting 4 4
4.8 Other TSG Meeting 1 ?



Upcoming Meetings
PAG Meetings
• PAG Meeting 3 – March 8
• PAG Meeting 4 – May 8

Aquatic & Riparian Technical SubGroup
• ARTSG Meeting 4 – ?

Lakefront Technical Sub-Group  
• LFTSG 3 – ?

90



Next Steps
• Draft Meeting notes
• Communication in between meetings 
• Access to presentation materials and other reference materials 
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Next Steps
Also regular updates to 
the public Cowichan WUP 
website at:

https://cowichanwup.ca/
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https://cowichanwup.ca/


Thanks!
Anything else?
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