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Cowichan Lake Level and River FlowCowichan Lake Level and River Flow

SummarySummary
•• History of the weir and purposeHistory of the weir and purpose

•• How river flow and lake level are How river flow and lake level are 
managedmanaged

••How can water be better managed?How can water be better managed?

•• Rule Curve / Rule BandRule Curve / Rule Band

•• Example YearsExample Years
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Dynamic Environment Dynamic Environment 
Cowichan Lake and Cowichan RiverCowichan Lake and Cowichan River

Cowichan River Cowichan River 
Skutz FallsSkutz Falls

November November 
–– natural uncontrolled flow natural uncontrolled flow 

(200cms+)(200cms+)

AugustAugust
-- flow controlled by weirflow controlled by weir

(4(4--7cms)7cms)

This is what This is what 

we will be talking we will be talking 

about todayabout today
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Cowichan Lake WeirCowichan Lake Weir

History / BackgroundHistory / Background
Constructed in 1956 by BC Forest Products to Constructed in 1956 by BC Forest Products to 

supply water for Crofton Pulp/Paper Millsupply water for Crofton Pulp/Paper Mill

Operated by Catalyst Paper on behalf of many Operated by Catalyst Paper on behalf of many 
water users in the watershed:water users in the watershed:

-- IndustryIndustry

--Municipal treated sewage dilution and municipal Municipal treated sewage dilution and municipal 
water supplywater supply

--Fisheries / River Habitat HealthFisheries / River Habitat Health

-- First Nations/Cultural Importance and First Nations/Cultural Importance and 

-- Recreation (lake and river)Recreation (lake and river)
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What good does the weir do?What good does the weir do?
Summer river mean water flows have Summer river mean water flows have 
doubled since 1957doubled since 1957

08HA002 Cowichan River at Lake Cowichan  

0

1

2

3

4

5

6

7

8

9

10

19
13

19
16

19
19

19
22

19
25

19
28

19
31

19
34

19
37

19
40

19
43

19
46

19
49

19
52

19
55

19
58

19
61

19
64

19
67

19
70

19
73

19
76

19
79

19
82

19
85

19
88

19
91

19
94

19
97

20
00

30
-d

ay
 a

ve
ra

ge
 lo

w
 fl

ow
 (
m

3 /s
)

Mean before 
regulation = 3.67 
m³/sec

Mean after 
regulation = 
6.95 m³/sec

Water licence Target = 7.08 m³/sec



��

How are lake levels and river How are lake levels and river 
flows managed?flows managed?
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One thing to keep in mindOne thing to keep in mind ……

Change in lake level always depends on inflow Change in lake level always depends on inflow 
(flow from tributary streams and rainfall) and (flow from tributary streams and rainfall) and 
outflow (Cowichan River flow and evaporation)  outflow (Cowichan River flow and evaporation)  

When inflow larger than outflow => lake level When inflow larger than outflow => lake level 
increasesincreases

When inflow less than outflow => lake level fallsWhen inflow less than outflow => lake level falls

Weir typically controls spring/summer lake levels b y:Weir typically controls spring/summer lake levels b y:

1.1. Decreasing flow in spring to less than or equal Decreasing flow in spring to less than or equal 
to inflow to store water behind weir to inflow to store water behind weir 

2.2. Releasing flow in the summer greater than Releasing flow in the summer greater than 
inflow to maintain summer baseflow inflow to maintain summer baseflow 
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Some definitionsSome definitions

Full Storage Level (FSL) Full Storage Level (FSL) –– water level at top water level at top 
of the weirof the weir

Zero Storage Level (ZSL) Zero Storage Level (ZSL) –– below this lake below this lake 
level flow in the river would drop below level flow in the river would drop below 

7 m7 m33/s./s.

Control period Control period –– Typically April 1 to Typically April 1 to 
September/November depending on rainSeptember/November depending on rain



		

CourtenayCourtenay

Water levels at the Weir Water levels at the Weir 
during typical yearduring typical year

Direction of FlowDirection of Flow

April to Early JulyApril to Early July

Full Supply      Zero Storage     No ControlFull Supply      Zero Storage     No Control
End of End of 

OctoberOctober
NovemberNovember
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How is water managed?How is water managed?

Ideally:Ideally:

1.1. Lake at Full Supply Level on July 9Lake at Full Supply Level on July 9 thth

2.2. River flow 7 mRiver flow 7 m 33/s from June 15/s from June 15 thth until until 
return of fall rains (late September to return of fall rains (late September to 
early November)early November)

3.3. Also spring flows of 25 mAlso spring flows of 25 m 33/s and 15 m/s and 15 m 33/s /s 
prior to June 15prior to June 15 thth ..

But depends on inflowBut depends on inflow
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How is water managed: Rule How is water managed: Rule 
CurveCurve

Ideally lake level at FSL July 9 then falls along R ule CurveIdeally lake level at FSL July 9 then falls along R ule Curve

FSL FSL –– Top of WeirTop of Weir

Zero Storage LevelZero Storage Level

Average High Average High 

Lake LevelLake Level

Rule CurveRule Curve

Recorded Lake Levels (after weir construction)Recorded Lake Levels (after weir construction)

Lowest recorded lake level (160.03 m) prior to weirLowest recorded lake level (160.03 m) prior to weir
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How is water managed now: How is water managed now: 
Rule CurveRule Curve

What happens when lake levels do not What happens when lake levels do not 
follow rule curve because inflow is follow rule curve because inflow is 
below/above normal?below/above normal?

Cowichan River Cowichan River ““ AdAd --hochoc ”” Committee Committee 
makes recommendation on required makes recommendation on required 
change in river flowchange in river flow

Recommendation is submitted to MoE for Recommendation is submitted to MoE for 
approvalapproval
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Number of days Cowihan River Flow below 7 m 3/s
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How can water be better managedHow can water be better managed

1.1. Current tool (rule curve) developed in Current tool (rule curve) developed in 
the 1960s for managing water to the mill.the 1960s for managing water to the mill.

2.2. Many other factorMany other factor ’’s must now be s must now be 
considered:considered:

1 1 -- Fisheries requirements (spring flows, ramping rates ) Fisheries requirements (spring flows, ramping rates ) 

2 2 –– Recreation needs (river flow and summer lake levels )Recreation needs (river flow and summer lake levels )

3 3 –– Other uses (treated wastewater dilution, first nati ons Other uses (treated wastewater dilution, first nati ons 
cultural values cultural values –– bathing, etc.)bathing, etc.)

4 4 –– Changing pattern of inflowChanging pattern of inflow

Current rule curve is not flexible enoughCurrent rule curve is not flexible enough
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How can water be better managedHow can water be better managed

Rule curve defines Rule curve defines ““ idealideal ”” lake level over lake level over 
time needed to maintain minimum flow.time needed to maintain minimum flow.

Assumes normal summer inflow and lake Assumes normal summer inflow and lake 
level at FSL on July 9level at FSL on July 9 thth . . 

Does not provide any guidance when lake Does not provide any guidance when lake 
inflow is not normal and lake level is not inflow is not normal and lake level is not 
““ on the curveon the curve ”” ??

Approach Approach -- Rule Curve vs. Rule BandRule Curve vs. Rule Band
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How can water be better managedHow can water be better managed

Rule band allows lake levels to rise or fall Rule band allows lake levels to rise or fall 
within a specified range depending on within a specified range depending on 
inflow to the lake while attempting to inflow to the lake while attempting to 
maintain 7 mmaintain 7 m 33/s in the river.  /s in the river.  

Defines what is to happen when water Defines what is to happen when water 
levels are outside of the band based on levels are outside of the band based on 
defined risk and potential impacts to all defined risk and potential impacts to all 
stakeholders.stakeholders.

Approach Approach -- Rule Curve vs. Rule BandRule Curve vs. Rule Band
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How can water be better managedHow can water be better managed

Allows for capture of some summer rainfall Allows for capture of some summer rainfall 
(if it occurs) which provides:(if it occurs) which provides:

1.1. More water to support flows during More water to support flows during 
longer dry summerslonger dry summers

2.2. Water for optional fish pulses (short Water for optional fish pulses (short 
increases in river flow in the fall)increases in river flow in the fall)

Approach Approach -- Rule Curve vs. Rule BandRule Curve vs. Rule Band
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How can water be better managedHow can water be better managed

At the same time, better defines when river At the same time, better defines when river 
flows should be changedflows should be changed ……

increased to 9.0 mincreased to 9.0 m 33/s when lake levels /s when lake levels 
above the band above the band 

reduced to 5.0 mreduced to 5.0 m 33/s when lake levels below /s when lake levels below 
the band.the band.

Approach Approach -- Rule Curve vs. Rule BandRule Curve vs. Rule Band
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How can water be better managedHow can water be better managed

Finally,Finally,

Provides more flexibility in managing lake Provides more flexibility in managing lake 
level/river flow prior to July 9 (Earlylevel/river flow prior to July 9 (Early --
season) to better maintain lake levels season) to better maintain lake levels 
near FSL in most years.near FSL in most years.

Recognizes potential impacts of unlikely Recognizes potential impacts of unlikely 
high inflow and lake levels during this high inflow and lake levels during this 
period.period.

Approach Approach -- Rule Curve vs. Rule BandRule Curve vs. Rule Band
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EXAMPLE YEARSEXAMPLE YEARS

�� 2006 2006 –– Average YearAverage Year

�� 2003 2003 –– Dry YearDry Year

(Apr to Oct Inflow about  70% of (Apr to Oct Inflow about  70% of 
average with little snowpack)average with little snowpack)

�� 1999 1999 –– Wet YearWet Year

(About 160% of average with (About 160% of average with 
significant snowpack)significant snowpack)
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Cowichan Lake Water Levels
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Cowichan Lake Water Levels
2006  - Average Typical Year
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Cowichan Lake Water Levels
2003  - Very Dry Year

(Apr to Oct Inflow 70% below average)
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Cowichan Lake Water Levels
1999  - Very Wet Year
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SummarySummary

Rule Band allows:Rule Band allows:

1.1. Lake level to vary within specified band Lake level to vary within specified band 
rather than along defined curve.rather than along defined curve.

2.2. During normal (average) year lake level During normal (average) year lake level 
would still roughly follow the rule curve. would still roughly follow the rule curve. 

3.3. Would require river flows to be reduced in Would require river flows to be reduced in 
dry years to conserve storage.dry years to conserve storage.

4.4. During very wet years, lake levels could be During very wet years, lake levels could be 
up to 20 cm above weir on July 9up to 20 cm above weir on July 9 thth which which 
would allow summer release of 9 mwould allow summer release of 9 m 33/s/s

5.5. Spring/Summer Lake levels would not Spring/Summer Lake levels would not 
exceed what has been seen in the past.exceed what has been seen in the past.
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SummarySummary

1.1. Rule band would be used by AdRule band would be used by Ad --hoc hoc 
Committee to make inCommittee to make in --season flow season flow 
management decisions.management decisions.

2.2. MoE approval of Rule Band approach sp MoE approval of Rule Band approach sp 
that weir can be operated within the band that weir can be operated within the band 
without need for consultation.  Only if without need for consultation.  Only if 
water levels fall outside band would MoE water levels fall outside band would MoE 
need to be contacted.need to be contacted.

3.3. Part of a suite of water management Part of a suite of water management 
tools including inflow forecasting based tools including inflow forecasting based 
on snowpack and inflow monitoring.on snowpack and inflow monitoring.

4.4. Allows better use of existing Allows better use of existing 
infrastructure.infrastructure.
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Cowichan Lake OutletCowichan Lake Outlet

THANK THANK –– YOUYOU

QUESTIONS?QUESTIONS?
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How is the water is managedHow is the water is managed
(Spring Operation Protocols (Spring Operation Protocols ––
additional rules)additional rules)

1. A minimum of 25 m3/s prior to May 1;
2. A minimum of 15 m3/s prior to June 15; and
3. Ramping rate (how quickly flows can 

change in the river)

To protect river values (fisheries, To protect river values (fisheries, 
recreation, etc.)recreation, etc.)


