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Abstract

Burns, T., E.A. Harding, and B.D. Tutty. Cowichan River Assessment {1987): The influence of river
discharge on sidechannel fish habitats. Can. MS Rep. Aquat. Sci. No. 1999: v + 24p.

The Cowichan - Koksilah Water Management Plan - Final Report (MOE&P, 1986) recommended
that flow releases from the Cowichan Lake weir be studied and alternative operational strategies be
examined to optimize storage release flows to the Cowichan River for the most beneficial use of all
species of salmonids while meeting the existing water license requirements. On February 12, 1987,
the Regional Water Manager ( B. Hollingshead) invited the Department of Fisheries and Oceans and
the Provincial Fisheries Branch to undertake joint flow regime studies during that year. The Provin-
cial Fisheries Branch carried out selected studies on the Cowichan mainstem while the Department
of Fisheries and Oceans responsibility was to determine the influence of river discharge on sidechan-
nel fish habitats of which this study reports.

The present rule curve for the Cowichan lake weir is operated to provide a minimum river flow of
7.08 m°/s. (250 cfs.) and 9.91 m/s. (350 cfs.) after September 15 from a storage supply of ap-
proximately 61 million m/s. (49,700 acre/ft.). The duration of flow release begins when weir con-
trol of the lake is accomplished (spring) through to fall when the storage is exhausted and lake in-
flow equals outflow, or fall rains recharge the watershed.

This report identifies 142 sidechannels and classifies them into four categories defined as flood
channels, active channels, back channels, and relic channels. Field assessments during 1987
at flows of 20 mafs., 7.08 rna.fs., and 4.48m°/s. were conducted to ascertain the amount of wetted
sidechannel fisheries habitat that was lost as discharge to the Cowichan River was reduced.

The loss of 17,897 m. of active sidechannel habitat of the sidechannels selected for analysis is
considered significant when flows were reduced from 7.08 m%/s. to 4.48 m%s. and represented an
average loss of 12 - 17% of the total wetted area of this sidechannel type in the upper, middle and
lower Cowichan River sidechannel zones. The flood, back and rellc sidechannel categories did not
appear to sustain significant losses.

The report recommends against reduction of flow below 7.08 m°/s. and conclude optimum wetted
area in sidechannels cannot be satisfied from the existing lake storage capacity. The report also
recommends individual enhancement strategies be developed for each sidechannel as part of a
comprehensive multi-species salmonid production plan for this watershed.




Résumeé

Burns, T., E.A. Harding, et B.D. Tutty. Effet produit par le débit de la reviére Cowichan sur I'habitat
halieutique de ses canaux latéraux d'aprés une étude faite en 1987. Can. MS Rep. Aquat. Sci. No:
1999: V +24p.

Le rapport final du projet d’aménagement des eaux des riviéres Cowichan et Kokallah (MOE&P,
1988) recommandait I'étude des cycles d'écoulement du barrage du lac Cowichan et I'examen de
stratégies opérationnelles de rechange visant & l'utilisation maximale de I'écoulement des eaux de
réserve dans la riviére Cowichan, ceci afin de permettre une production accrue de toutes les espéces
de salmonidés, tout en satisfaisant les exigences du permis d'exploitation hydraulique. Le 12 février
1987, le gestionnaire des eaux régionales, M.B. Hollingshead, invita le ministére des Péches et des
Océans et la direction provinciale des Péches a mettre sur pied au cours de l'année un programme
d'études commun ayant pour objet le régime d'écoulement des eaux. La direction provinciale des
Péches fit des études sur le cours d'eau principal de la Cowichan alors qu'il incombait au ministere
des Péches et des Océans de déterminer les incidences du débit de la riviére sur I'habitat halieuti-
que de ses canaux latéraux. D'est ce dernier point qui fait l'objet du présent rapport.

La courbe actuelle des niveauax optimaué( du barrage du lac Ggwichan eat réglée de maniere a four-
nir un débit minimal de 7.08 m*/s. (250 p*/s.) passant 2 9,91 m /5. (350 p/s.) aprés le 15 septembre,
au moyen d'une réserve contenant environ 61 millions de m*/s. ou 49 700 acres/p d'eau. L'écoule-
ment du lac est contrdlé a I'aide du barrage du printemps jusqu'en automne. A ce moment-a, soit
que la réserve est épuisée et que la venue d'eau du lac est égale & I'écoulement, soit que les pluies
d'automne ont recommencé a remplir le bassin hydrographique.

Dans le présent rapport, on dénombre 142 canaux latéraux appartenant aux quatre catégories
suivantes ; canaux de crue, canaux de retenue, canaux actifs et canaux résidugls. Des egtimatir:ms
suyr le terrain ont &té faites alors que I'écoulement était respectivement de 20 m™/s, 7.08 m™/s et 4.48
m°/s. Elles avaient pour but d'évaluer la perte d'habitat halieutique enregistrée dans les canaux
latéraux a la suite de la baisse du débit de la reviére Cowichan.

Une perte de 17 897 me. en habitat enregistrée dans les canaux latéraux actifs, pris séparéqlent.
est cnn;idérée comme importante, compte tenu de ce gue I'écoulement est passe de 7.08 m™/s. a
4.48 m°/s. La superficie perdue représentait une perte moyenne de 12 & 17 % de |'étendue d'eau
totale des canaux latéraux actifs contenus dans les zones de canaux latéraux superieure, moyenne
gt inférieure de la reviére Cowichan. En revanche, ni les canaux de crue, de retenue ou résiduels
n'accusaient de perte importante.

Le rapport recommande de ne pas diminuer I'écoulement a moins de 7.08 ms. et conclut que la
réserve en eau du lac est actuellement insuffisante pour recouvrir au maximum la surface des canaux
latéraux. Le rapport recommande aussi I'élaboration de stratégies individuelles de mise en valeur
pour chacun des canaux latéraux, dans le cadre d'un projet global de production des diverses
espécas de salmonidés dans ce bassin hydrographique.




1.0 Introduction

The Cowichan watershed, located on the southeastern portion of Vancouver Island, (Figures 1 and
2) is a major salmonid producing stream for commercial, Indian and recreational fisheries. Since
1958 the Cowichan River discharge has been regulated by a weir at the outlet of Cowichan Lake,
50 km. upstream from the mouth of the river. The discharge is controlled to meet the water licence
requirements of Fletcher Challenge Ltd.; water is withdrawn from the river at a pumphouse 10 km.
upstream from the mouth for use at the Crofton pulpmill. The rule curve requirements established
in 1958 to manage river flows were amended in 1974 (DeBeck, 1974) and these amendments are
still in effect. The Cowichan Water Management Plan - Final Report (MOE&P 1986) recom-
mended that flow releases from the Cowichan Lake weir be re-examined and operational strategies
be reviewed to optimize fisheries management objectives while meeting the water licence require-
ments of B.C. Forest Products Ltd.

On February 16, 1287, Dr. B. Hollingshead, of the Provincial Ministry of Environment and Parks
(MOE&P), Water Management Branch invited the Federal Department of Fisheries and Oceans
{DFQ) and the Provincial Fisheries Branch to conduct joint flow regime studies to examine fisheries
flow requirements in the Cowichan River and its sidechannels. The Provincial Fisheries Branch car-
ried out selected studies on the mainstem while the Federal Department of Fisheries and Oceans
undertook the sidechannel assessments. This report summarizes the sidechannel studies. The
Cowichan River studies will be reported separately by the Provincial Fisheries Branch.

Key concems to the federal and provincial fisheries agencies are the effects the timing and rate of
waterreleases fromthe Cowichan Lake weir have downstreamon egg incubation, rearing and growth
of fry and juvenile salmonids, and adult migration and spawning. The objective of the combined study
was to review the operational rule curve for Cowichan Lake weir so that the release of the 49,700
acre feet of existing storage from the lake to the river would provide the most economical and social
benefits for fish production while still fulfilling the licence requirements of Fletcher Challenge Ltd.
and other water users.

The present operational rule curve for the weir (Appendix 2) provides a minimum spring and sum-
mer flow of 7.08 m°/s., (250 cubic feet per second). If there is adequate storage the rule curve
specifies an increase to 9.91 m°/s. {350 cfs.) on September 15 each year to assist the movement of
chinook salmon from the estuary to their spawning grounds. In dry years when the water storage is
exhausted in late fall, Cowichan Lake inflow equals outflow to the river and this increase is impos-
sible.




British Columbia

Cowichan watershed.

Figure 1. Location of the Cowichan watershed

Fisheries Branch South Coast Division Cowichan River Assessment
3225 Stephenson Point Road, Nanaimo, B.C. VAT 1K3 Department of Fisharies & Ccaans
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2.0 Methodology

2.1 Study Plan

The existing rule curve for the Cowichan Lake weir provides a minimum summer maintenance flow
of 7.08 m°/s. to the Cowichan River. However, it was unknown whether the sidechannel habitat
was sensitive to a reduction in flow below 7.08 m°/s. If sidechannels were insensitive to flow reduc-
tion, and the Cowichan mainstem would not be negatively influenced, available water storage in the
lake might be conserved in summer for augmented flows during fall salmon spawning periods.

This study monitored the wetted area of selected sidechannels in 1987 as the natural spring flows
dropped from 20 m®/s. to 7.08 m°/s.; then these selected sidechannels were measured at 7.08 m°/s.
discharge; and finally examined at a reduced 4.48 m/s. discharge. Conclusions on the best use of
the available storage as it relates to sidechannels would be based on the amount of wetted habitat
area lost at the maintenance flow of 7.08 m%s. and the lower flow of 4.48 m°/s. and compared to
other possible uses of that water.

2.2 Preassessment

The sidechannels were identified on a 1:25,000 scale air photo mosaic (June, 1979 photography)
and enumerated beginning at the estuary and classified as a Cowichan sidechannel catalogue,
Figure 3: (Sheets 1,2, and 3).

The channels were classified into the following four categories:

Flood Channels (F). Flood channels are intermittently flowing channels that usually
dewater in the summer. They are found in association with gravel bars adjacent to the
main stem. These channels usually have little debris or vegetative cover and are sub-
ject to the flushing effect of winter flood discharges .

= In the lower Cowichan River, an old flood d'lanne_lc[éﬁtl:l{upper;l] located behind dykes has been dwelnpg;:_l (1988)

as @s %naihanmd semi-natural salmon spawning sidechannel and represents the first one constructed in this
wa u
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Active Channels (A). Active channels are typically perennially flowing channels that
maintain some flow in the summer. The channels are usually well vegetated and con-
tain debris cover and are often protected from the full effect of winter floods by the
presence of a log jam or a natural gravel berm at their inlets. Active channels have
flow all year round and their water level is usually influenced by that of the main stem.

Back Channels (B). Back channels are perennial channels that contain standing
water during the dry summer period. The connection with the main channel is at the
downstream end where the back channel and river level are at the same elevation.
The back channels are submerged as a result of the following influences:

g = groundwater
t = tributary
T = Tidal

Relic Channels (R). Relic channels represent historic locations of the main channel.
Inthis study, relic channels specifically refer to channels that no longer directly respond
to the water level fluctuations in the main river. Because of their isolation from the
river, water levels are commonly controlled by tributary streams and/or ground water
levels.

2.3 Field Assessment (1987)

Field assessment and measurement of available habitat (expressed as wetted surface area in ma.}
was undertaken during 1987.

The sidechannels were surveyed during the spring-fall hydrographic period. The Cowichan R. flow
was managed at 7.08 m/s. (250 cfs.) until August 5, 1987. The Vancouver Island Region Water
Manager (B. Hollingshead) ordered the flow reduced to 4.48 m*/s. (160 cfs.) for a period between
August 8 - 10, 1987 to accomodate this study. Discharge was returned to 7.08 ms. (250 cfs.) by
August 13, 1987 and maintained at that level. Increased flows prescribed in the rule curve unfor-
tunately was not available for spawning chinook salmon on or after September 15, 1987. Fall rains
began to recharge the Cowichan River on November 4, 1987.




Field inspections took place during a range of discharges from a high of 42.5 m°/s. (1500 cfs.) to a
low of 4.45 m%/s. {160 cfs.). The following data were collected for each sidechannel selected.

« Sidechannel length and average channel width, measured in meters by a belt chain.
« Average sidechannel wetted width, measured in meters by a belt chain.
« Discharge, estimated by the standard float method, using the formula:

[@ =VA]
where V = average velocity calculated from the surface velocity (length/time)
corrected by 0.8 for bottom roughness.
whare A = channel area
= width x average depth

+ Bed material composition, estimated per cent (%) composition of fines, gravels, cob-
bles, boulders and bedrock.

» Compaction of bed material [nil, light, moderate, heavy].
» Fish utilization: species and life history phases present.
« Fisheries enhancement suggestions.

The information was compiled on a sidechannel inspection form designed for this study and included
diagrams of plan and cross sectional views and a longitudinal profile sketch, Appendix 1.

Sidechannel wetted area estimates were obtained from measured lengths and average widths
(Figure 4) measured for each channel.

Appendix 2 contains the existing Cowichan weir operational rule curve. Appendix 3 contains his-
toric weir levels and river discharge data for the period 1982 - 87 from Water Survey of Canada
records of gauge #HA 009 (lake levels) and gauge #08 HA 002 (river levels) at Lake Cowichan, B.C.
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3.0 Resulits

A total of 142 sidechannels were identified, classified, mapped, and field inspected in 1987. The
results are compiled in Appendix 1. All sidechannels are identified in Figure 3, the sidechannel areas
are compiled in Table 1 (p. 15), and flow regime and sidechannel wetted areas displayed in Figure
5 (p. 21), Sheets 1,2 and 3.

The total channel area of each Cowichan sidechannel type was summarized (Table 2, p. 21). The
reduction in the wetted area of the sidechannels was measured over the summer of 1987 for each
category of sidechannel: Active, Back, Flood and Relic channels. These data were included in the
analysis only if the following criteria were met:

1. The sidechannel contained fish at some period during the summer.

2. Sidechannel habitat wetted area measurements were available for all three discharge levels
of this study (i.e., 20, 7.08 and 4.48 m/s.).

The sidechannels that met the criteria are identified in Table 1 and are identified with a [ o ] notation.

3.1 Active Sidechannels

The active channels are the most important summer fish rearing habitat and many are also utilized
for adult spawning and juvenile salmonid over-wintering requirements. The total area of active chan-
nels was measured at three discharge levels and represents 33 channels noted in Table 1 that fit
the analysis criteria outlined above. The results were:

Active Channels (Fig. 5) Discharge Level  Total Wetted Area (m®?)
20 AR 148,839 m°.
TR ol 120,831 m?,
08 I8 s 102,934 m°,

There was a 28,008 sq. meter (19%) reduction of active channel wetted area when flow was reduced
from 20 m%/s. to 7.0 m°/s. A further 17,897 sq. meter (15%) reduction of wetted area occurred be-
tween 7.0 m%/s. to 4.45 m°/s. The reduction of wetted area from 7.0 m°/s. to 4.45 m°/s. in the ac-
tive sidechannels that met the criteria was significant and unexpected, therefore, a more detailed
analysis was undertaken to determine whether these losses cccurred disproportionately in Sheet 1,
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2 or 3 (lower, middle, and upper Cowichan River). The active sidechannels on Sheets 1, 2 and 3
were analyzed as three separate groups.

3.1.1 Lower Active Sidechannels (Figure 5, Sheet 1 - Lower Cowichan Sidechannels)

The following total wetted areas were calculated for the lower active sidechannels.

Active Channels (Fig 5, Sheat 1) Discharge Laval Total Wetted Area
20 M¥Sumoorerrerrsiinns 73,215 m°
TR IR 59,390 m
4.48 M8 oo, 49,445

There was a 13,825 sq. meter (18%) reduction of sidechannel wetted area between 20 m/s. to 7.0
m°/s. Between 7.08 m°/s. to 4.48 m°/s., there was a 9,945 sq. meter {17%) reduction in sidechan-
nel wetted area.

3.1.2 Middle Active Sidechannels (Figure 5, Sheet 2 - Middle Cowichan Sidechannels)

The total wetted areas were calculated for the middle active sidechannels. The results were:

Active Channels (Fig 5, Shest 2) Discharge Level Total Wetted Area

R 15,774 m2.
Aol o T 9,845 m°.
845 MPIS. corererreerserrenns 8,161 me,

There was a 5,327 sq. meter (38%) reduction in wetted area between 20 m°/s. to 7.08 m’/s. Bet-
ween 7.0 m%/s. and 4.48 m°/s., there was 1,684 sq. meter (17%) reduction in sidechannel wetted
area.
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3.1.3 Active Sidechannels (Figure 5, Sheet 3 - Upper Cowichan Sidechannels)

The following total wetted areas were calculated for the upper active sidechannels. The results
were:

Active Sidechannels (Fig 5, Sheet 3) Discharge Level  Total Wetted Area

20 MYSuvninnn.. 59,852 Mm°
7.08 MYS v 51,506 Mm°
A8 O i 45,329 m*

There was a 8,256 sq. meter (14%) reduction in wetted area between 20 m®/s. and 7.08 m°/s. Bet-
ween 7.08 m%/s. and 4.48 m°/s., there was a 6,267 sq. meter (12%) reduction in sidechannel wetted
area.

3.2 Flood Sidechannels

The flood channels support spawning in the fall and may support overwintering juvenile coho and
trout. These flood channels have limited use as rearing channels in the summer since most are dry.
The reductions in wetted area of flood channels is tabulated below. These calculations represent
only 6 channels that conform to the criteria outlined in Section 3.0. The results were:

Flood Channels (Fig 5, Sheets 1-3)  Discharge Total Wetted Area
o 1 R 1,539 m?,
T8 BESS s 1,021 m?,
445 M8, .oovvmrerrmrirerssenenn 766 m

This represents a 518 sq. meter (34%) reduction of wetted area between 20 m*/s. and 7.0 m*/s. dis-
charge and a 255 sq. meter (25%) reduction between the 7.0 m°/s. and 4.48 m’/s. discharges. Most
of this reduction is attributed to two of the five channels examined.

3.3 Back Sidechannels

Back channels are important rearing areas particularly for coho salmon since they contain standing
water throughout the year. They can also be important chum salmon spawning areas. Only 3 back
channels met the analysis criteria outlined in Section 3.0,
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The results were:

Back Channels (Fig 5, Sheats 1-3) Discharge Total Wetted Area
200 M8t oo, 7,682 mZ.
7.08 MS. oo 4,925 m°.
M T G chsinsaiasssss 4,397 m°.

This represents a 2,757 sq. meter (36%%) reduction in wetted area between 20 m¥s. and 7.0 m%/s.
discharges, and 528 sq. meter (11%) reduction in wetted area between 7.08 m°/s. and 4.48 m%/s.
discharges. Most of this reduction is attributed to one of the three back channels examined.

3.4 Relic Sidechannels

Four (4) relic channels did fit the criteria for analysis between 7.08 m°/s. and 4.48 m*/s. The results
were:

Relic Channals (Fig 5, Sheets 1-3) Discharge Total Wetted Area
7.08 M¥S..ieiressssesninns 14,267 m=.
AAB IS i 13,897 m2.

This indicates a 370 sq. meter (2.5%) reduction of wetted area which occurs in one of the four chan-
nels examined. It was not possible to determine whether this reduction was a response to lowering
of the water table or directly related to reduced river discharge.
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4.0 Discussion and Conclusions

4.1 Sidechannels - General Discussion

The sidechannels occur in three distinct zones in the Cowichan River below the weir and are parti-
tioned into three zones (lower, middle, upper) in the sidechannel catalogue. There are four
categories of sidechannels: Flood, Active, Back and Relic. The reduction of wetted area between
7.08 and 4.48 m°/s. for flood channels (255 mz.], back channels (528 mz,} and relic channels (370
mz.} that met the selection criteria for this study was not considered significant. However, the reduc-
tion of 17,897 m?Z. of wetted area in active sidechannels that met the criteria appeared significant.
A detailed analysis of active sidechannels revealed there was 9,945 me. of wetted area (17%) lost
in the lower Cowichan, 1,684 me. (179%) lost in the middle Cowichan River, and 6,267 me. (12%)
lost in upper Cowichan River between 7.08 and 4.48 m/s. discharge. However, the distribution of
active sidechannels between each of these three sidechannel zones was not equal (i.e., there are
more active channels in one zone than another). However, the losses of wetted area in the active
sidechannels averaged 12 - 17% in the three zones which indicated the habitat losses were propor-
tional within the three sidechannel zones.

4.2 Active Sidechannels

The loss of active channel habitat appeared significant. Since the mainstem Cowichan River below
the weir is 50 km. long and averages 30 m. wide, the 17,897 m°. of lost wetted area of the selected
active sidechannel habitat represents approximately 1 - 2% of the 1.5 million m=. of wetted area con-
tained in the mainstem. Of course, only a fraction of this main river wetted area is comparable as
high quality rearing habitat and the actual proportion and significance to fisheries production is, there-
fore, much higher since not all sidechannels were measured at the three discharge levels in this

study.

A principal concern associated with reducing summer flow is whether active channels dewater com-
pletely, which result in direct fish mortality. There was a reduction in wetted area in many active
channels; however, major stranding of rearing salmonids was not observed. It was observed that
fish were concentrated into higher population densities within the remaining wetted habitats, which
likely increases stress and competition for food and space. Increased susceptibility to predation
could not be assessed in this study.

Approximately 75% of the loss of wetted area in active channels is attributed to nine cirannels; (A5,
AB, A10, A35, AT72, ABS, AS7, A115, A131). There is a natural lowering of the water table each
season, and the estimated losses in wetted area contain an unknown proportion that cannot be at-
tributed to the effect of reduction in river discharge per se.
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The authors conclude that active sidechannels were significantly affected by the reduction of sum-
mer flow between 7.08 and 4.48 m°/s. Specific sidechannels that would be susceptible could be ex-
amined to determine if groundwater or river inflow could be augmented to mitigate habitat losses in
the event flows are reduced. The active channels averaged between 12% and 172 loss in wetted
area in the upper, middle and lower Cowichan River. Since 2.8 m¥/s. (100 cfs.) of the Cowichan
River is withdrawn above Duncan for the Crofton pulp mill, increased sensitivity of the sidechannels
to flow reduction below the point of diversion was expected. However, this did not appear to be the
case. This result may be associated with the presence of a higher summer water table in the lower
river area adjacent to the estuary.

The authors conclude that sidechannel habitat cannot be maintained by available storage in
Cowichan Lake and its release from the weir throughout the summer estimated to be in the order of
42 m¥s, (1500 cfs.) to provide optimum wetted area in sidechannels. Such a flow may not be ideal
for the Cowichan R. mainstem. The current Cowichan Lake storage would be exhausted in ap-
proximately one month at such high flows (Burns, 1987).

Due to the significant loss of active sidechannel rearing habitat between 7.08 and 4.48 m°/s., the
authors do not recommend reductions of summer flows below 7.08 m®/s.

Finally, the authors recommend individual enhancement strategies should be developed for each
sidechannel that has significant potential for increased salmonid production as part of a comprehen-
sive multi-species salmonid production plan for this watershed.




Table 1 . COWICHAN RIVER SIDE CHAMMEL CLASSIFICATION IMDEX (1987)
Side Channel Distance Side Side Channel Other water Side Channel Wetted Area (Square Meters) at discharges of:
Number from the Channel Length Sources 42 cms 30 cms 20 cms 7 oms 4.48 cms Salmon
mouth Class {m) na (1470 cf=} | (1050 cfs) | (700 cfs) | (245 cfs) | (156 cfs) Spawning
{km]l # i
South Fork (sf)
sf B 1 0.52 Back 1,100 Tidal 0 to 11,000 depending on the tide level
sfF B 2 0.74 Back 340 Tidal 0 to 2,720 depending an the tide level
sf B 3 1.55 Back 840 Tidal, Wt 0 to 6,720 depending an the tide level
sf B 4 1.61 Back 220 Tidal 0 to 1,760 depending an the tide level
sfF B & 1.84 Back 155 Tidal 0 to 1,550 depending on the tide level
sf B 6 2,03 Back 480 Tidal 0 to 3,600 depending on the tide level
sf F 7 2.45 Flood 100 it - - 17 0 0 Yes
sf A 8 2,46 o Active THS Trib, Grd 11,775 11,775 1,75 9,420 8,635 Yes
sf B 9 2.80 Back 150 Mone - - 800 600 -
sf F 10 2.98 Flood 150 None 00 - 30 - 45 Yes
sf A1 2.99 e Active 610 Wk, Trib 3,080 2,754 2,440 G610 a Yes
Main Channel
B 1 1.36 Back 350 Tidal 0 to 5,250 depending on the tide lavel
B 2 2.04 Back 210 Tidal 0 to 3,150 depending on  the tide level
F 3 2.1 Flood 160 Tidal 0 to 1,600 depending on  the tide level |
B 4 2.29 Back 200 Tidal - to 6,000 depending on  the tide level
A 5 2.57 e Active 1,500 Grd, Wt 45,000 45,000 45,000 42,000 37,500
R 6 3.49 Relic 750 Grd, Wit 3,500 90 - - 20
AT .21 o Active 400 it 6,000 6,000 5,600 1,260 B10 Yes
B B 4.36 o Back 583 Trib, Ut 12,264 7,008 6,570 4,000 3,572 Yes
R 9 4,41 Relic 1,000 Wt - 1,600 1,200 - 0
A 10 lower 4.94 o Active 1,200 Trib, Grd 12,000 9,600 7,200 6,000 2,400 Yes
A 10 upper ¢ Active G600 None 2,400 2,400 1,200 100 100 Yes
L 5,36 fictive 1,600 Trib, Wt 8,000 8,000 8,000 - 3,200 Yes
Io1e 5.7 Flood 138 More - 966 922 = 0 Yes
! 5.42 Flood 300 None 2,400 Ta0 0 o 0 Yes
| 5.49 Flood 190 None 21 0 0 0 0
I 5.63 Flood 220 Mo - 0 1] 0 1] Yes
F 16 5.68 o Flood 60 Wt - 300 135 B0 54
PN L
* Met the criteria for analysis.
® See side channel defintions in this report.
# Other sources of water rather than the mainstem of the Cowichan River.
Abbreviations Trib.= Tributary, Grd.= Ground Water, Bd.= Beaver Dams, Wt.= Water Tahle
¥#¥ ons = cubic meters per second, ofs = cubic feet per second, - = no measurement taken, 0 = no water present.

-sl-



Table 1. COWICHAN RIVER SIDE CHAWNNEL CLASSIFICATION INDEX (1987) {F‘ﬂge 2}
Side Channel Distance Side Side Channel Other water Side Channel Wetted Area (Square Meters) at discharges of:
Number from the Channel Length Sources 42 cms 30 cms 20 cms 7 cms 4.48 cms Salmon
mouth Class {m) i (1470 cfs) | (1050 efs) | (700 cfs) | (245 cfs) | (156 cfs) || Spawning
{ km} * 2HE

B 17 5.83 Back 100 Wt - 600 600 600 500
R 18 6.19 Relic 00 Wt 16,200 = - 13,500 13,500
R 19 6.96 Relic 325 it 0 1] 0 ) 0
R 20 T.39 Relic 500 MNone 0 a 0 0 0
F 21 T.52 Flood B4 Nane 200 200 35 - 130
R 22 7.60 Relic 320 None 1] a 0 1] 0
B 23 9.02 Back 2004+ Grd, Wt - 3,000 2,800 - - Yes
F 24 11.490 Flood 135 Mone - 1] 0 0 0
F 25 12.10 Flood 113 Mane - 0 ] ] 1]
F 26 18.13 Flood g8 None - o 0 1] 0
R 27 18.17 Relic 320 Grd 320 320 a - 1]
A 28 18.35 Active Ji0 None - 6,290 2,590 1,850 1,480 Yes
A 28 18.51 Active 500 Grd, Wt 3,400 3,400 2,000 = 1,000 Yes
R 30 18.98 Relic 550 Grd 550 550 250 110 50
A 3 19.05 Active 400 None - 4,000 3,600 2,800 2,800 Yes
F 32 19.14 Flood 160 None 1] 1] 1] 0 0
A 33 20.29 Active 270 Grd, Wt 2,430 1,620 GaA - 437 Yes
R34 20.54 Relic 210 None 0 1] 0 1] 0
A 35 20.70 Active T30 Grd, Wt 2,920 2,180 1,300 1,300 560 Yes
A 35 lower Active 100 Grd, Ut - 1,000 550 - 810 Yes
F 36 20,77 Flood 350 Wt 50 300 160 - 50 Yes
R 37 20.87 Relic 415 None 0 1] 0 1] 0
F 38 20.99 Flaod 100 None 0 1] 0 0 0
F 38 21.14 Flood 360 Wt 120 60 - - 0 Yfes
R 40 21.19 Relic 2580 Wt 0 0 0 1] 0
F & 21.41 Flood 200 Trib, Wt 800 360 200 = 21 Yes
A 4z 21.53 Active 250 None - 1,250 1,250 1,000 GOD Yes
R 43 21.95 Relic 70 Wt - 50 0 0 1]
F 44 22.04 Flood 120 None 650 - S00 345 345 Yes
A 45 22.19 Active a0 Trib/wt/Bd - 140 70 - 0 Yes
F 4B 22.20 Flood 200 Nona - a 0 0 0 Yes

L+]

Met the criteria for analysis.

¥ See side channel defintions in this report.

#% [Jther sources of water rather than the mainstem of the Cowichan River.

Abbreviations

Trib.= Tributary, Grd.= Ground Water, Bd.= Beaver Qams, Wt.= Water Table
E#* ons = cubic meters per second, cfs =

cubic feet per second, - = no measurement taken, 0 =

no water present.
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Table 1. COWICHAN RIVER SIDE CHAMNEL CLASSIFICATION INDEX (1987) (Page 3)
Side Channel Distance Side Side Channel Dther water Side Channel Wetted Area (Square Meters) at discharges of:
Mumber from the Channel Length Sources 42 cms 30 cms 20 cms T cms 4,48 oms Salmon
mouth Class {m) L (1470 cfs) | (1050 cfs) | (700 cfs) | (245 cfs) | (156 cfs) Spawning
(tam) o e

R 47 22.22 Relic 260 None 1] ] 1] 1] 0

R 48 22.70 Relic 452 Wt 360 - 180 62 -

F 49 22.86 Flood 140 None 0 0 1] 1] 1}

A 50 23.03 ¢ Active GO0 Grd, Wt 4,800 3,600 - 720 720 Yes
R 51 23.09 » Relie 370 Grd - 183 122 a5 a5

F 52 23.13 Flood 230 ut S6 30 10 - o

F &3 23.40 Flood 200 None o 1] 1] 1] o

R 54 23.86 Relic 310 Wt - - - 4 [}

A 55 24.04 Active 610 Trib, Wt 3,050 2,440 1,500 100 100

R S8 24.11 Relic 200 Mone 1} o 1] ] 0

F 57 24,29 Flood 265 None - 225 0 0 0 Yes
F 58 25.59 Flood 194 None o 0 ] ] 1]

F 59 25.87 Flood 348 Mone - Thi 1] 0 0 Yes
R EO 26.04 Relic ann None 1] o 1] 0 1]

B 61 upper Z.70 Relie 180 Grd - 144 144 105

B 61 lower Back 70 Trib, Grd - 2,592 2,450 - 2,244

R 62 26.70 Relic 300 Grd, Wt - o 0 1] 0

F B3 26.79 Flood 65 None 1] 0 1] a 0

F G4 25.82 Flood 400 MNone 200 B0 a a 0 Yes
F 65 27.52 o fctive 435 None - 5,936 3,432 2,175 2,001 Yes
F 66 27.58 Flood 100 Mone - 0 o a 1] Yes
F &7 27.68 Flood 200 Mone 0 1] 1] 1] a

F E8 28.70 e Flood 140 Mone - 560 420 240 135 Yes
R 69 28.95 Relic 180 None 0 ] o o o

A TO 31.92 a Active 50 Grd - - 750 700 700 Yes
A 70 upper e Active 120 Grd, Ut - & 15 15 15 Yes
A 70 upper o Active 30 None - - B0 45 k3]

R T J2.00 Relic - Mone - - - - B

A 12 32.12 e fctive 34 None 3,140 1,570 1,413 1,413 a3s Yes
R 73 32.45 Relic 266 Mone 0 0 o 0 ]

A T4 32.66 e Pctive 250 3,000 1,500 1,500 1,250 1,250 Yes

Grd

® Met the criteria
* See side channel definitions in

for

analysis.

his report.

#% [Other sources of water rather than the mainstem of the Cowichan River.
Abbreviations Trib.= Tributary, Grd.= Ground Water, Bd.= Beaver Dams, Wt.= Water Table

##% ons = cublc meters per second, cofs = cubic feet per second, - = no measurement taken, O =

no water present.
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Table 1.

COWICHAN RIVER SIDE CHANMEL CLASSIFICATION INDEX (13987) (Page 4)

Side Channel Distance S5ide Side Channal Other water dide Channel Wetted Area (Square Meters) at discharges of:
Number from the Channel Length Sources 42 cms 30 cms 20 cms T cms 4.48 cms Salmon
mouth Class {m) i (1470 cfs) | (1050 cfs) | (700 cfs) | (245 cfs) | (156 cfs) Spawning
{ km} # (21
F 75 32.76 e Flond 150 Nane 900 300 300 300 150 Yos
F 76 33.08 Flond 130 None 1,300 - 34 - 0
R 77 34.19 Relic 500 Grd 500 - ] 0 0
R 78 34.17 Relic 236 Trib, Grd 165 142 47 118 118
F 7 34.55 Flood 265 it - 510 30 - a Yes
R 80 34.78 Relic 140 Grd, Wt - 1 0 0 0
A m 34.97 o Boctive 410 Grd - 3,630 3,485 3,280 3,075 Yes
F B2 35.11 Flood 215 None - 1,835 24 0 ] Yes
A B3 35.28 o Active 500 Trib, Grd - 2,006 2,000 2,000 2,000
F B4 35,45 Flood 110 None - 420 o i} 0
A BS 35.492 o Active 647 Trib, Grd = 5,823 3,802 3,882 3,235 Yes
F BB 35.94 Flood 180 None - 950 280 120 - Yes
F &7 36.20 Flood G0 Morne - 240 GO 40 - Yes
A B8 36.30 & Active 120 MNone - 1,200 1,080 840 600 Yes
R 89 36.57 Relic 1,700 Uit - 500 a 0 0
A 90 36,62 o Active 360 Mone 3,600 3,240 - 1,800 1,800 Yes
F o 36.70 e Flood B0 Mone 700 - 300 TG g2
R g9z 3r.08 Relic 360 llt. 0 a 0 0 a
R 493 37.34 Relic 115 k. 160 a0 - 21 10
R 94 lower f Relic 180 lt - 0 - - 9
R 94 upper Relic 289 MNone a 1] 0 1] 0
R 95 37.98 Flood 100 HNone = oo 1] 1] 0
A 95 38.05 o RActive 150 Grd - - 150 150 150
A a7 3B.28 e Active 1,300 Trib, Grd - 16,900 14,300 15,080 13,650 Yes
A 98 38.49 o Active 3497 None - 5,161 5,161 3,772 3,414 Yes
R 89 38.92 Relic 196 None B 240 - - 130 Yes
R 100 38.97 o Relic 210 Mone - 54 - 02 2
B 101 .06 Bachk 100 Trib, Grd 1,000 a0 - - A0 Yes
A 102 B3 o Actiuve 160 Mone 960 480 320 268 2688 Yes
R 103 39.45 Relic 120 e 8 B 0] ] 0
R 104 .7 Relic 130 lft - 260 = 260 - Yes

@ Met the criteria for amalysis.

* See side channel definitions in this report.

#% [ther sources of water rather than the mainstem of the Cowichan River.

Abbreviations Trib.= Tributary, Grd.= Ground Water, 8d.- Beaver Dams, Wt.= Water Table
B4 cms = cublc meters per second, cofs =

cubic feeb per second, - = no measurement taken, 0 =

no water present.
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Table 1. COWICHAN RIVER SIDE CHAMNEL CLASSIFICATION INDEX (1987) (Page 5)

Side Channel Distance Side Side Channel Other water Side Channel Wetted Area {Sguare Meters) at discharges of':
Number from the Channel Length Sources 42 cms 30 cms 20 cms T cms 4.48 cms Salmon
mouth Class (m) L (1470 cfs) | (1050 cf=) | (700 cfs) | (245 cfs) | (156 cfs) || Spawning
(km) # Hi
R 105 39.87 Relic 500 Trib, Grd 2,500 1,100 - - 1,100 Yes
R 106 3B.89 Relic 400 Wt o - 8,000 - - 0
R 107 39.94 Relic 370 Wt 1,100 - - - a
R 108 40,38 Relic 140 Grd, Wt - - 560 - 420 Yes
F 109 40.70 Flood 110 Trib  ° - - - 176 66 Yes
R 110 40,70 Relic 2,000 Grd - B0’ - 1] 1] Yes
A111 41,28 e Active 280 Mone - - 1,960 1,960 1,680 Yes
R 112 41.56 Relic g2 None - 0 ] 0 0
F 113 41.61 Flood 264 None - 65 0 0] 0
A 114 81.72 a Active 720 Trib, Grd 2,880 - 1,440 720 B35 Yes
A 115 41.689 o fctive 1,080 Grd 14,040 - 10,800 10,152 9,072 Yes
R 116 41.96 o Relic 960 Grd - 1,220 260 260 260 Yes
F 117 42.27 Flood 190 Lt - 420 - 53 1]
A 118 upper 42 .47 & Active 385 Wt - 1,540 1,540 1,540 1,155
118 lower Relic 200 None 0 1] 1] ] 1]
A 118 42,65 o Active T0 None - - 1,260 1,050 910 Yes
R 120 42,66 Relic 360 None 360 280 50 - 25
R 121 42,96 Relic 400 Wt 130 - 120 - 25
A 122 43.3% o Active 100 Grd 1,000 1,000 1,000 500 200 Yes
R 123 43.63 Relic 190 it 2 - 0 0 g
R 124 43,84 Relic 300 Wt - 1] o 0 a
B 125 44,30 & Back 25 Trib, Grd aao0 630 812 325 325
F 126 44,40 o Flood 105 Mone - a0 18 1] o
R 127 44.70 Relie 140 Wk - 110 a0 0 0
R 128 45.25 Relic 155 e - - E 1] 0
8129 lower 45.44 Back 70 Mone 1,750 1,70 1,300 - 600
B 129 upper Relic 360 e, a a 0 1] 1]
R 130 lower 45.96 Relic 360 Grd, Wt - - 200 150 150
R 130 upper Relic 250 Wi 2,500 a 0 1] 0
A 13 47.29 a Active 257 More 1,896 1,896 1,896 1,659 944 Yes

61 -

o

Met the criteria for analysis.
See side channel definitions in this report.

Other sources of water rather than the mainstem of the Cowichan River.
Abbreviations Trib.= Tributary, Grd.= Ground Water, Bd.= Beaver Dams, Wt.= Water Table
### cms = cubic meters per second, cfs = cubic feet per second, - = no measurement taken, 0 = no water present.

HE




TABLE 2 COWICHAN SIDECHANNEL: TOTAL AREA SUMMARIES
(compiled from Table 1)
FIGURE 5, Sheet1.
SIDE CHANNEL AREA SUMMARY
(SHEET 1) (SHEET 1+2+3) (SHEET 1)
SIDECHANNEL TOTAL AVERAGE TOTALAREA  TOTAL AREAOF PERCENT OF
TYPE LENGTH WIDTH ALL SIDE CHANNELS ~ TOTAL AREA
(km) {m) (m?) (m*) (%)
FLOOD 1.6 7.8 12,900 59,700 22
ACTIVE 6.7 8.6 57,300 193,800 30
BACK 4.9 11.0 54,400 65,600 83
RELIC 3.8 12.8 48,600 241,400 20
173,200 560,500 31
FIGURE5, Sheet 2.
SIDE CHANNEL AREA SUMMARY
(SHEET 2) (SHEET 1+2+2) (SHEET 2)
SIDECHANNEL TOTAL AVERAGE TOTALAREA  TOTAL AREA OF PERCENT OF
TYPE LENGTH WIDTH ALL SIDE CHANMNELS TOTAL AREA
(km) (m) (m®) m (%)
FLOOD 3.9 8.5 38,000 59,700 55
ACTIVE 5.8 10.5 60,300 193,800 31
BACK 0.1 72.0 7,200 65,600 11
RELIC 4.9 8.2 39,800 241,400 16
140,300 560,500 16
FIGURE 5, Sheet 3.
SIDE CHANNEL AREA SUMMARY
(SHEET 3) (SHEET 1+2+3) (SHEET 3)
SIDE CHANNEL TOTAL AVERAGE TOTALAREA  TOTAL AREA OF PERCENT OF
TYPE LENGTH WIDTH ALL SIDE CHANNELS TOTAL AREA
{km) {m) (m?) (m?) (3k)
FLOOD 1.7 8.2 13,800 59,700 23
ACTIVE 7.7 9.9 76,200 193,800 39
BACK 0.3 14.7 4,000 65,600 6
RELIC 12.5 12.2 153,000 241,400 63
247,000 560,500 44
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COWICHAN RIVER SIDE CHANNEL ASSESSMENT
sHEET ]

WETTED AREA / ISCHARGE COMPARISON

FIGURE 5
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APPENDIX
CONICHAN LAXE STORAGE

British Columbia Forest Products Limited is authorized by C.L.'s 23085 anc
29542, to store water in and to regulate the outflow of Cowichan Lake.

The licensed quantity is 49,700 acre feet (6.13 x 107 m?) which is
controlled over a live storage range of about 1 meter (full supply level fis
104.68 feet and the zero storage level 1is 101.50 feet; elevations refer to
an assumed local datum; 104.68 feet is 532.72 feet G.S5.C. datum).

The control structure consists of the following items, listed in order from
left bank to right bank.

1} boat lock structure - allows boat passage between the lake and the
river.

2} overflow weir - allows passage of winter flood flows, at water levels

above 104.68 feet.

an island, separating the weir from the control structure.

four control gates - allows control of outflow, and thus lake level.

fishway - allows free passage of fish between the lake and river,

L5, - N
e T

Normally operation of the control structure commences around mid April and
continues to mid October, at which time the gates and boat lock are left in
an open position to allow free passage of water.

The following provisional operating rules have been used since 1374:

1. The control of outflow through the dam may commence when tne lake level
reaches 104.68 feet on the lake gauge, corresponding to elevation 532.72
feet Geological Survey of Canada datum, on its falling stage, following
the winter hignh water season 1in each year.

2. After control commences the licensee shall maintain a minimum outflow
from the lake of 250 cubic feet per second except when release of a
lesser outflow is approved in writing by the Comptroller of Water
Rights. The storage in the lake shall be regulated so that its level
does not exceed the following gauge readings on the dates specified
except when higher levels occur under unregulated conditions:

June 30 104.4 feet
August 5 103.5 feet
September 15 102.5 feet
October 15 101.5 feet

3. After October 15 the gates of the dam shall be fully opened until
commencement of the next following operating season.



Regulation of storage releases must be controlled so that fluctuations
in river level as indicated on Water Survey of (Canada Gauge MNo. 84 A2
located at the highway bridge at Cowichan Lake VYillage are not greater
than 0.25 foot during any adjustment or in excess of 0.50 foot in any 24
hour period, except when outflow from the lake is less than 750 cubic
feet per second the licensee, so far as is practicable, shall control
further reductions in flow so that lowering of the water level at the
said gauge does not exceed 0.10 foot at any one time.

The provisional rule curve is shown attached. Also shown is the 1983 water
level data as an example operating year. The lake discharges for this same
period of record are also attached to demonstrate typical operations.

1983 OPERATION

DATE WATER LEVEL (ft.) FLOw COMMENTS
LAKE RIVER &, Fuli oS
15 April 104.46 101.23 1880 53.2 Control commences
20 April 104.20 100.64 660 18.7 Lake level below f.s.1.
30 April 104.30 100.61 610 17:3
10 May 104.30 100.61 610 17.3
20 May 104.18 100.52 485 137
30 May 104.27 100.32 265 7.50
10 June 104.39 100.32 265 7.50
20 June 104.62 100.33 275 7.79
30 June 104,59 100.52 485 1351
10 July 104.15 100.55 540 15:3 10-14 lake level rising
14 July 105.14 101.18 1780 50.4 sharply maximum lake level
20 July 104.57 101.07 1520 43.0
30 July 103.77 100.68 725 20.5
10 August 1€03.39 100.30 250 7.08
20 August 103.17 100.30 250 7.08
30 August 102.98 100.30 250 7.08
10 September 102.77 100.48 430 12.2
20 September 102.40 100.54 510 14.4
30 September 101.97 100.40 345 9.77
10 October 101.68 100. 36 305 8.64
15 October 101.51 100.32 265 7.50
23 October 101.86 100.46 405 11.5 Control ends.




Local Dalum 100.00-524 04" .G S C. Dalum

Lake Elevalion

108 7
10468 -JUNE 10m EyLL STORAGE LEVEL (CREST OF WEIRI104 BE
104 5 -
1683 Water Levels
104 45 = JUNE 301
104 ¢
Provisiona' Rule Curve as per
Comptrollars Order Mar. 21,1974
103 5 - 3 :
103 50'-ALUG 50
|
103 1
Drawdown Curve based on
conlinusus release ¢! 250:1s
ang Zero Storage on Segt 30in 102.50'-SEPT. 15n
1025 4 -
OCT. 24th 1983
OFF CONTRO.
GATES OPEN
LOCKS LIFTED
102 1
101.5 4 ELEVATION 101 82 CONSIDESED FERD STORAGE
101.50'-0CT. 15in
101.0 ' ‘ — ‘
May June July A ugus! September Oclober MNovember

Cowichan Lake Storage Provisional Rule Curve
and 1983 Waler Leveis.
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Appendix 4

FRESHWATER LIFE CYCLES FOR COWICHAN RIVER SALMON
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TO:Distribution: October 26,1987,

FROM:B.D.Tutty, r.Fields F/0, R.A.PFanms,
Habitat Biologist, Duncan subdistricet, Sclentist,
Fisheries Branch. Fisheries Branch. P. B. §.

COWICHAN WATERSHED FRY SALVAGE AND COHQO COLONIZATION OPERATIONS (1986):
A REVIEW AND PRELIMINARY RESULTS.
by
T'.Burns, R.A.Bams, T.Morris, T.Fields, and B.D.Tutty.
[Can. MS Rep. Aquat. Sci. No.1949: v + 68 p.]

On behalf of all the authors of this report, we offer it as an example
of how a cooperative effort can initiate positive change. We bellieve this
effort exemplifies the Regional Director's intended "New Directions" for
the teamwork approach needed to achieve effective resource management
(G.Jones Memo to Executive Committee, Aug. 20,1986).

Until 1986, some S50 years of sporadic fry salvage activity was
undertaken by our Department and various velunteer groups at significant
costs and with unknown benefits. In 1984 a strategic Cowichan watershed
habitat overview (Level 1) was produced utilizing a new habitat inventory
approach [Man.Rep.#1821]. Subsequently a reconnaisance survey (level 2)
was conducted in 1985 [Man.Rep.#1865]. Fisheries Branch Habitat and
Fishery Officer personnel recognized the significant potential of the coho
nursery habitats discovered above barriers through this process. An ad
hoc group representing diverse elements of the Department was formed ip
April, 1386, to create an operational plan that would include economic and
biological evaluation components. The plan was reviewed by Area Management
and Provincial fisheries staff, approved, and implemented starting in May,
1986.

This report summarizes the 1986 fry salvage results*, describes the .
promising survival rates from the selected coho colonization sites and
information from coded wire tagged coho from other colonization sites in
the Region: (Appendix 3). It outlines an economic model that supports an
annual fry salvage activity in the Cowichan watershed.

A vcompanion report iIs- in preparation describing how fry salvage
operations should be conducted efficiently to manage future volunteers and
resources with minimum effort. We believe this work will assist in the
integration of local enhancement society goals with the Department's
objective of optimum watershed production of all species.

Since this work represents one solution to cooperative watershed
planning at the subdistrict level, the authors offer the practical tools,
the process, and 1it's results, as a seemingly successful approach to
watershed production management.

B.D.TUTTY T.Field R.A.BAMS
ce. E.A. Wood.
. Sprout ;
.Deans / /d‘v* ‘ M

.Higgins

.Kadowaki

.Boland

Reid, MOE&P, Nanaimo.

Fry salvage results 1986 : 174,291 salmonids, Including 162,291 coho.
18987 : 296,812 salmonids, including 230,580 coho.
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FINDING FISH is easy along tributaries of Cowichan River - it's
saving them than keeps Ted Bums busy.

SAVING SALMON

Volunteers scoop fish

By DAVID MARSDEN

LAKE COWICHAN - Volunteers are rewriting the book on
salvaging salmon, making a substantial effort to restore dwindling fish
swpcks in the Cowichan River system.

Test sites revealed a full 13, 9 per cent of transplanted salmon fry
survived o the molt stage - almost twice the rane expens would expect
10 report.
“We fizh in linle ponds,” said biolegist Ted Bums this week, re-
ferring to both the group’s procedures and its funding. The Lake
Cowichan Salmonid Enhancement Society recently received 52,000
from B.C. Forest Products, and it's grants like these that funds the
salvaging of young (ish, he repored.

“In the summer we were able io hire some summer students under the
Challenge 87 program,” Bums continued. “They worked like horses and
wok 10 the job like ducks wo water. It's hard work. It's camying buckets
afvwater weighing up 1w 100 pounds over log jams on a hot summer
day.”

The society saved 286,077 salmon fry from drying tributaries of the
rver in 1986, The salvaged salmon, 3aid Bums, shouwld result in 3,477
adult Cobo — a product valeed at about 550,000 and generated for a
modest 55,000 o 510,000 in expenses,

“It's a great business,” he noted. "It makes real sense wo ook after the
resoumoe,”

Salvaging salmaon i3 something fishery officers have engaged in since
the 1930s, but mapping of the nver system has made the process much
more fraicful

“There were times when people would move fish from one pool
another, only to return and find it too had dried up a shon Gme later.”

In 1984 the sociery mapped the deying habiwg, recording areas whens
fish should be removed and kept clear of. A stody of the wet habitat -
offering good water and conlaining no compeling salmon - was
complewed the following year.

"A siream has a capacity for a cenain number of salmon it can
support,” nowsd Burns. "It doesn't make sense w0 move the fish where
there are already quite a number af salmon.”

The need for salvaging salmon is great in the Cowichan River
gysiem, he added. Iis gravel laden ributanies frequently leave young fry
high and dry, and heavy fishing is ancther enemy of the resource,

“The fish would not only be lost if they weren't removed, but the
harvest mte is so high. Eighty 10 %) per cent of the salmon are caught
by sport and commescial fishermen. Any thing you can do to help the
fish 15 necessary if you're going to maintain that kind of slaugheer,

“There has to be more conservation, The sports fishermen have o
take less.”






