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1.0 INTRODUCTION

In 1961 the British Columbia government issued a water licence which authorized
the construction of the Mica Dam on the Columbia River 135 km north of
Revelstoke. The construction began in 1965 and the facilities were declared
operational in May 1973 with a total generating capacity of 1736 megawatts. The
reservoir behind the dam has a total storage of 24.6 trillion cubic metres and
flooded approximately 116 km of the Columbia River and 100 km of the Canoe
River. The reservoir has a maximum surface area of 43,200 ha. The formation of
the Kinbasket reservoir eliminated or reduced approximately 586 km of riverine
habitat in the upper Columbia basin.

The original water license included a requirement for B.C. Hydro to compensate for
any negative effects to fish and wildlife. In September 1990 the B.C. Ministry of "
Environment (MOE) and B.C. Hydro jointly formed a steering committee to
provide overall guidance and direction in the development of a long term strategic
management program for fish and wildlife in that portion of the Columbia River
Basin affected by the Mica Dam and the creation of the Kinbasket Lake reservoir.
Reporting to the steering committee are two technical committees; one for wildlife
and one for fish. In 1991-1992 the technical committees undertook to develop
management plans that will outline programs to be conducted over the next five
years.

To facilitate the development of the management plans, Triton Environmental
Consultants Ltd. was contracted in June 1991 to carry out a biophysical survey to
identify present use and distribution of migratory and resident fish stocks and
document potential enhancement opportunities for increasing the carrying capacity
of six upper Columbia River tributaries. The tributaries included Blackwater Creek,
Blaeberry River, Bluewater Creek, Beaverfoot River, Camp Creek, and the
Spillimacheen River (Figure 1). Bobbie Burns Creek is the largest tributary to the
Spillimacheen River and due to its size it will be discussed as a seventh tributary
throughout this report.

Triton Environmental Consultants Ltd. 2099/WP# 4559
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2.0 METHODS

Bio-reconnaissances were carried out in each of the six tributaries to collect the
necessary fish and habitat information. Prior to going into the field 1:50,000 maps
were used to develop longitudinal profiles and to roughly establish reach breaks. In
the field, attempts were made to sample each reach to develop a profile of stream
characteristics. For each sample site a DFO/MOE stream survey form was
completed and for a majority of sample sites a Smith Root electroshocker was used
to collect fish. Time did not allow for the application of multiple removal
techniques to develop population estimates of fish at each sampling site. However,
electrofishing was done as systematically as possible to allow comparisons of fish
abundance between reaches and tributaries. Each fish collected was counted and
identified to species. The sport fish species were measured for fork length and
weighed to the nearest 10th of a gram. Scale samples were taken from fish over 60
mmn long for aging. Appendix I provides a listing of all fish caught with lengths and
weights of the sport fish, and the ages of the fish from which scales were taken. The
field program took place between September 28 and October 30, 1991.

In the office the information recorded on the stream survey forms was transferred to
dBase IV files to facilitate sorting and manipulation of the collected information.
Appendix II contains a summary of the information recorded on the stream survey
cards for each site sampled. Digitized "blue lines" showing all the rivers and streams
on 1:50,000 NTS maps were provided by the Fisheries Branch (Inventory and Data
Systems Unit) of the Ministry of Environment. "QuikMap" software was used to
integrate the stream survey files and the blue lines, providing a geo-referenced
database of all the sites sampled during the field program.

3.0 FISH DISTRIBUTION AND HABITAT ASSESSMENT

During the first part of the field program the weather was warm and water
temperatures ranged from 5° to 7° C. However, during the last 10 days of the study
the weather cooled and water temperatures dropped to between 0° and 5° C on the
Beaverfoot and Spillimacheen Rivers. During this field study the stream waters

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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were generally clear but any rainfall quickly resulted in sediments entering the
stream and the water became very coloured.

Fish captured in the course of the field program consisted of salmonids, sculpins,
burbot, minnows and suckers. Specifically:

Rainbow Trout (Oncorhiynchus mykiss)

Bull Trout (Salvelinus confluentus)
Cutthroat Trout (Oncorhynchus clarki lewisi)
Eastern Brook Trout (Salvelinus fontinalis)
Mountain Whitefish (Prosopium williamsoni)
Pygmy Whitefish (Prosopium coulteri)
Burbot (Lota lota)

Slimy Sculpin (Cortus cognatus)

Torrent Sculpin (Cottus rhotheus)

Longnose Dace (Rhinichthys cataractoe)
Redsided Shinner (Richardsonius balteatus)
Coarsescale Sucker (Catastomus macroheilus)

It was not possible to develop population estimates from the fish sampling program.
However, the sampling was carried out systematically so that comparisons could be
made among tributaries. The following table lists the average catch per unit area
and catch per second for each of the major tributaries. Catch success for individual
sampling site is presented in Appendix IIL

Tributary Catch per Catch per
second m?
Beaverfoot R. , 0.013 0.09
Blaeberry R. 0.030 0.10
Bluewater Cr. 0.012 0.10
Blackwater Cr. 0.04 0.33
Camp Cr. 0.012 0.17
Spillimacheen R. 0.015 0.11
Triton Environmental Consultants Ltd. 2099/ WP# 4559

Page 4



Throughout the study area the highest catch per m? came from Blackwater Creek
site 5 in reach 3 (Figure 10) with 0.8 fish per m2. Blackwater Creek, reach 1 (site 8)
and Camp Creek, reach 5 (site 11) Figure 12 had the next highest concentrations at
approximately 0.4 fish per m2. The highest catches per second were observed at the
same site 5 on Blackwater Creek with 0.06 fish per second. This was followed by a
catch success of 0.04 fish per second at the #2 site on the Blaeberry River, reach 5
and at its tributary Willowbank Creek Figure 6. The same catch rate was recorded
on Whitepine Creek, a tributary of Bluewater Creek Figure 8. The descriptions and
maps of the location of these sites follow in the stream by stream descriptions.

The maps provided for each river indicate the species of fish caught at each
sampling site. The abbreviations used to indicate each species is taken from the
Stream Survey Field Guide prepared by the Canada Dept. of Fisheries and Oceans
and the B.C. Ministry of Environment (1989) except bull trout which is indicated by
BT.

3.1 BEAVERFOOT RIVER
3.1.1 Introduction

This river flows approximately 33 km in generally a northerly direction into the
Kicking Horse River. At the headwaters the Beaverfoot branches into Moose and
Dinard Creeks with the longer, Moose Creek, extending another 11 km into the
Vermillion Range. The stream profile (Figure 2) shows the confluence of the
Beaverfoot River, Moose and Dinard Creeks at an elevation of 1400 m and the
mainstem entering the Kicking Horse River at 1112 m. Moose Creek originates at
an elevation of 2286 m. The Beaverfoot joins the Kicking Horse River
approximately 300 m upstream of Wapta Falls, a 28 m high falls on the Kicking
Horse River. The major tributaries include the above mentioned creeks as well as
Fraser Creek and Ice River. The first 15 km of the Beaverfoot River and part of Ice
River is boardered on the east and north bank by Yoho National Park with the rest
of Ice River completely inside the park. There are no major barriers on the
Beaverfoot River. There is a small lake not far from the junction of Moose and
Dinard Creeks known as Moose Lake. The local guide/outfitter frequently takes

Triton Environmental Consultants Ltd. 2099/ WP# 4539
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clients to this lake for fishing in the summer months and the Fish and Wildlife
Branch has stocked the lake with rainbow trout in recent years.

A rough estimate of discharge was taken approximately 5.5 km upstream from the
confluence. In mid-October, 1991 the flow was estimated to be 2.3 m3/s. The Ice
River contributes approximately 30% to the flow in the Beaverfoot River. During
the latter part of October the air temperature dropped significantly at night and as a
consequence the water temperature dropped to between 2.5° and 4.0° C while
working on this river. The capture efficiency of electrofishing is reduced at
temperatures below 4° as fish pass more quickly into a state of immobilization and
are not as readily "drawn" by the electric field (Cowx and Lamarque 1990). Figure 3
shows the location of reach breaks and sample sites and Table 1 summarizes the
main parametres of each reach sampled.

3.1.2 Summary by Reach
Reach 1 (1- 11 km)

The first reach extends approximately 11 km upstream from the confluence with the
Kicking Horse River. It is generally a low gradient (0.5%), meandering section with
deep runs (Photo 1). The right bank is vegetated by mature fir forest as this bank
forms the boundary to Yoho National Park (Photo 2). The left bank has been
logged in most areas or consists of open grass, shrub communities in low lying areas
prone to flooding from beaver activity. There are many small side channels created
by beaver activity in the deltas of the small creeks that flow into the Beaverfoot
River (Photo 3).

This reach contains sections of suitable gravel for spawning although there are areas
where fine sediment dominate in the slower deeper sections. There is considerable
instream debris and cut banks to provide rearing habitat. Shocking in this reach
(site 2) produced one 1+ eastern brook trout, whitefish, and torrent sculpins.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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Photo 3. Beaver pond at site 5, reach 1 of the Beaverfoot River.

Photo 4. Riffle /run section of reach 2 at site 3, Beaverfoot River.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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Reach 2 (11 - 29 km)

This section extends approximately 18 km upstream from the top of reach 1 and is
very similar to the first reach but the gradient is somewhat steeper at 1.4%. The
main channel is shallower, a greater percentage of riffle area, and higher water
velocities (Photo 4). The stream channel meanders along the valley bottom and is
generally boardered by older fir forest with some areas of extensive beaver activity
that has resulted in flooded areas with small channels (Photo 5). The substrate in
the main channel tends to slightly larger gravel and cobble than reach 1.

At the observed flow level there was considerable edge habitat consisting of LOD
and cut banks. Electroshocking in the main channel produced bull trout and
sculpins. The char ranged between 93 and 159 mm and 1 to 2+ in age. Two bull
trout escaped capture, both between 200 to 250 mm. Only sculpins were taken from
the side channel pictured in Photo 5.

Reach 3 (29 - 34.5 km)

This reach extends 5.5 km from the top of reach 2;beyond the confluence of Dinard
and Moose Creeks, extending approximately 1.5 km into Moose Creek. In this area
the creek is generally more confined, with a more riffle/run/pool character. The
substrate is larger with greater occurrences of large cobble and boulders and in
some spots bedrock is exposed. With greater down cutting that has created higher
banks there are more sections of unstable banks. However, there is less
accumulation of fines in this reach and there are sections of suitable spawning
gravel (Photo 6).

Boulders, pools, with some LOD and cut banks along the margins provide fish
habitat and in some areas there is crown closure. Local information suggests that
bull trout utilize the first 2-3 km of Moose Creek, the top part of this reach, for
spawning. Fish collection produced 4 bull trout between 53 and 96 mm with the
largest being 1+. the four fish had an average condition factor of 1.2.

Triton Environmental Consultants Ltd. 2099/WP# 4559
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Photo 5. Swamp area created by beaver activity, site 4, reach 2,
Beaverfoot River.
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Photo 6. Riffle area of reach 3 (technically in Moose Creek). Bull trout
reportedly spawn in this area.
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Major Tributaries:
Fraser Creek.

Fraser Creek enters the Beaverfoot River approximately 2 km upstream of the
confluence with the Kicking Horse River. The lower one kilometer of Fraser Creek
is accessible to fish from the Beaverfoot. Three culverts placed for the logging road
create a one metre high barrier blocking further upstream movement of fish (Photo
7). Bull trout and mountain whitefish were collected below the culverts but no fish
were found upstream of the barrier. The lower section of this creek may provide
spawning habitat for bull trout however, observations suggest that lower sections of
this stream may be unstable during high spring flows (Photo 8).

Ice River:

Is the longest tributary flowing generally south for approximately 20 km through
Yoho National Park entering the Beaverfoot River in the lower section of reach 2
(Photo 9). During this strvey ohly the mouth and a location 4 km upstream were
visited. In the lower 1.2 km, or the first reach of the Ice River the gradient is 3%
and the stream is primarily tumbling riffle with large cobble and boulders. This is
followed by a 1.7 km section of slower water with a 1.5% slope. At the point where
the stream survey card was completed the stream gradient increased to 3.4% and
was similar to the first reach. Since this river is primarily under the jurisdiction of
Parks Canada a detailed study was not done, however studies by Parks Canada
(Murdy 1975, Pole 1991) reported finding bull trout, pygmy whitefish, mountain
whitefish, eastern brook trout, and slimy and torrent sculpins in the Ice River. Bull
trout captured near the mouth of Ice River were between 98 and 196 mm and
further upstream char up to 229 mm were captured along with mountain whitefish
up to 258 mm (Pole 1991).

Triton Environmental Consultants Ltd. 2099/WP# 4559
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Photo 7. Culverts on Fraser Creek.

Photo 8. Fraser Creek at site 2.
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Moose Creek:

The lower section of Moose Creek has been described as part of reach 3 of the
Beaverfoot River. Moose Creek begins at the 2286 m elevation and drops to 1676
in the upper 6 km with stream gradients between 4 and 19% and from there siowly
drops to 1112 m elevation (Figure 2). There is no road access to the upper section
of Moose Creek so there was only a cursory evaluation of this area by helicopter.
For approximately 5 km upstream of reach 3 the creek meanders through a forested
valley with some open meadows with a gradient of 1 to 1.6%. The stream has
sections of overstory cover and LOD is evident in the stream channel (Photo 10).

3.1.1 Resource Development

Logging and mining are the two main activities that are or will impact on the
fisheries resource in this watershed. The Beaverfoot valley has been extensively
logged along its length except for the majority of the Ice River watershed which is in
Yoho National Park. Evans Forest Products holds the cutting rights for most of this
valley and a review of their S year cutting plan is summarized in Table 2. Between
1991 and 1986 a total of 172 ha will be logged primarily in the Moose Creek
drainage.

Mining has not been active in this watershed historically, but there are now 3-4
mineral claims in the area which may be potential sources of impacts on the
Beaverfoot River fisheries resource. Currently there is a proposal to develop a
magnetite/titanium mine in the headwaters of Moose Creek. Development of this
mine would require upgrading existing logging roads and an extension of the roads
into the headwaters of Moose Creek. With logging planned for the upper part of
the Moose Creek drainage in 1995 and 1996 the extended logging roads will
facilitate further mining exploration and the development of the mine in this area.

Triton Environmental Consultants Ltd. 2009/ WP# 4559
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Photo 10. Meandering Section of Moose Creek.
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3.2 BLAEBERRY RIVER
3.2.1 Introduction

The Blaeberry River flows approximately 64 km in a south westerly direction from
the Waputik Mountains on the western edge of Banff National Park, into the
Columbia River 18 km north of Golden, British Columbia. The total drainage area
is approximately 738 km? beginning at an elevation of 1341 m and dropping to 790
m at the mouth (Figure 4). The river is relatively cold with much of the flow in the
upper reaches coming from glacially fed streams. During this study the water was
clear and cold, ranging between 3.5 and 7°C. At the time of this field study the WSC
gauge near Ensign Creek (approximately 46 km upstream from the confluence)
recorded discharges of approximately 3.2 m3/s and at the gauge near Willowbank
Creek the discharge was 7.6 m3/s. The annual discharge profile based on 19 years
of data (Environment Canada 1989) is presented in Figure 5.

The lower Blaeberry River is accessible to fish in the Columbia River but the upper
reaches are cutoff by a canyon area that contains a falls 9 metres high. There has
been considerable logging activity in the watershed with logging roads extending
approximately 50 km up the valley. Figure 6 show the location of reach breaks and
sample sites and Table 3 provides a summary of the characteristics of the reaches
surveyed,

3.2.2 Summary by Reach
Reach 1 (0 - 5.5 km)

The first reach extends approximately 6 km upstream with an average gradient of
less than 1% and generally exhibits long glides with riffle sections (Photo 11). Deep
water in some of the glide sections, submerged LOD, and small boulders provide
habitat for fish, however, the riffle sections tend to be wide and shallow with little
cover for fish. There are deposits of clean gravels that would be suitable for

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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Table 2. Summary of logging activity in the Beaverfoot River watershed®*.

{Area proposed for cutting in hectares)

Location Year of Cut Totals
1991 1992| 1993 1994| 1995| 1996
Dinard Cr. 9 0 0 0 0 0 9
Moose Cr. 0 0 0 0 58 45 103
Mid-Section 0 30 30 0 0 0 60
Total g 30 30 0 58 45 172

*The areas presented here are estimates taken from five year development plans

and some of the cutting plans are not approved at this time {Nov. 1991},
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Photo 11.  Run section of reach 1 of Blaeberry River.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
Page 24



spawning. Only one site was electroshocked in this reach producing only one
sculpin.

Reach 2 (5.5 - 14 km)

Reach 2 extends approximately 8.5 km from the top of reach 1. This also has a low
gradient but the valley is much wider where the stream is depositing gravels and in
some sections is very braided with the wetted channel consisting primarily of shallow
riffles (Photo 12). Most of the fish habitat in this section is associated with the
stream banks where woody debris has fallen into the channel, cut banks or
overhanging vegetation could be utilized. However, this covers only a small fraction
of the wetted stream. LOD in mid-channel was sitting out of the water on gravel
bars at the time of this survey.

A 26 m section of river bank and organic debris was shocked in this reach (Photo
13). Two rainbow trout and six sculpins were captured. Both trout were young of
the year. Kokanee where observed migrating through and spawning in this reach.

Reach 3 (14 - 25 km)

This section of the river extends upstream for 11 km with an average gradient of
1.2%. This section flows through a more confined valley than the lower reaches and
includes several areas where the channel cuts through bedrock forming canyon like
sections (Photo 14). One such section includes Blaeberry Falls which is 9 m high.
Between the sections of falls, chutes and deep pools, the stream consists of riffles
separated by short runs and the stream channel predominantly consists of cobble
and boulders (Photo 15).

Kokanee utilize the river up to the canyon section at Blaeberry Falls and were
observed spawning in side channels. Electroshocking 29 m of edge habitat in the
mainstem downstream of the falls produced 2 sculpins. Forty-six meters of an
adjacent side channel was shocked and 1 bull trout 183 mm long and 10 sculpins
were captured. The side channel contained greater proportion of gravels than the
main channel which were being utilized by the spawning kokanee.

Triton Environmental Consultants Litd. 2099/ WP# 4559
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Photo 12.

Photo 13. Area electroshocked at site 5, reach 2, Blaeberry River.
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Photo 14. Section of canyon in reach 3, Blaeberry River.

Photo 15. Riffle section of reach 3, at site 4, Blaeberry River.
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Reach 4 (25 - 46 km)

This is the longest reach on the stream, extending for 21 km with a wide, low
gradient valley. The stream channel is very wide and braided in this area (Photo
16). At the time of this survey an average of 30% of the stream channel was wetted,
the rest consisted of dewatered bars. There was little habitat in the channels with
considerable amounts of LOD deposited on the bars similar to reach 2. The
substrate consisted of gravels and small cobble and the main fish cover was provided
by the little LOD that was actually in the wetted channel, however, in some areas
small boulders also provided fish habitat. The stream channel in this area was
generally unstable.

Three sites were sampled in this reach capturing bull trout and mountain whitefish.
Most of the fish were taken from quiet side channels and from a small tributary
stream that meandered through a grassy meadow to the mainstem. 48 m of
mainstem was shocked at site 3 but no fish were captured which was consistent with
the minimal amount of fish habitat found in the mainstem (Photo 17). The bull
trout ranged from 70 to 160 mm and 0+ to 3+ in age. The whitefish were all
between 40 and 60 mm.

Reach 5 (46 - 50 km)

'This reach is a relatively steep section with a gradient of 3.5% and approximately 3.6
km long. The substrate consists of mostly cobbles and boulders with some pockets
of gravel. The stream is primarily riffles with some run and pool areas {(Photo 18).
Fish habitat is available in the form of LOD, boulders, and some cutbanks.

This section of stream seems to be prone to significant annual movements of bed
material. Collie Creek which enters at the upstream end of this reach appears to
have deposited a large volume of cobble and gravel into the Blaeberry River
sometime in the past year (Photo 19). A bulldozer had been used to establish a new
channel to divert the river away from the logging road on the right bank and a berm
of loose cobble and gravel was built up possibly to try and minimize future damage
to the logging road.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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Photo 16. Braided section of reach 4, Blaeberry River.
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Photo 17. Side-channel at site 1, Blaeberry River, where bull trout were
captured.
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Electroshocking was carried out at the mouth of Ensign Creek, the side-channel that
the creek flows into, and a 22 m section of the main channel. Two bull trout were
taken from the mouth of Ensign Creek and 7 from the side channel but no fish were
collected from the mainstem. The fish ranged from 50 to 200 mm fork length and
ages 0+ to 3+.

Reach 6 (50 - 53 km)

This section of river is 2.7 km long with a low gradient of just over 1%. The valley is
wide and the channel becomes very braided in this reach (Photo 20). The substrate
consists of gravel, cobble, and sand with less LOD in the channel due to the reduced
amount of logging in this upper section of the river. No electrofishing was carried
out in this section and no fish were seen.

Reach 7 (53 - 65 km)

This reach appears to extend the final 10+ km up to the headwaters of the
Blaeberry River. This section is fairly confined, primarily riffle with large substrate.
The gradient is generally greater than 2% and there is a small falls approximately 2
km upstream of Wildcat Creek. The logging road extends only a short distance into
this section of the valley which is generally unlogged. No electrofishing was done in
this reach.

Tributaries
Split Creek:

Split Creek enters the Blaeberry River 24 km upstream of the Columbia River. The
stream flows approximately 14 km originating at an elevation of 1900 m near the
boundary to Yoho National Park. At the point where the logging road crosses this
creek, approximately 200 m upstream from the Blaeberry River, the stream appears
to be very unstable (Photo 21). There has been considerable instream work with
heavy equipment to channelize the stream and protect the bridge crossing. This
lower section of Split Creek contained minimal fish habitat.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
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Photo 20. Aerial view of braided channel in reach 6 of Blaeberry River.

Photo 21. Split Cr. just upstream of logging road crossing.
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Redburn Creek

This creek flows 12 km from its headwaters entering the Blaeberry River 13 km
upstream from its confluence with the Columbia River. The lower section of this
creek was accessible and observed. It contained mostly cobble and boulders with
small areas of gravel. The banks obviously erode during high water although at this
time the stream flow was generally confined to a small channel away from the main
streamn banks. The gradient in this area was 3%. This lower section of the creek did
not contain much suitable fish habitat although fish would be able to migrate
through here.

Hedberg Creek

This small creek is 8 km long entering Blaeberry River 9 km upstream from its
confluence with the Columbia River. At the time of this study this creek had almost
no flow. The channel indicates that it is subjected to high flood flows and the
channel configuration probably changes significantly during flood events. There
appears to be little fisheries potential in this creek (Photo 22).

H

Willowbank Creek

This small creek is approximately 10 km long, entering Blaeberry River 14 km
upstream of the confluence with the Columbia River. The lower 1 km of the creek
remains unlogged and it was this section of stream that was surveyed. The wetted
stream channel was 4 m across with complexes of LOD and boulders and stream
side vegetation overhanging the channel. In one area just upstream from the
logging road bridge crossing, a series of man-made pools had been created with
small weirs of rocks and logs. Two of the pools were shocked and 12 rainbow trout
between 38 and 125 mm were taken. These fish were 0+ t0 2+ in age and had an
average condition factor of 1.3. A riffle/pool area was shocked downstream of the
bridge and 4 rainbow and 3 bull trout were collected (Photo 23). The bull trout
were all young of the year while the largest rainbow, 208 mm, was 3+. These fish
also had condition factors over 1. The rainbow trout showed some evidence of
hybridization with cutthroat trout with characteristics such as spotted tails and
yellowish marks on the throat but teeth were not evident on the base of the tongue.

Triton Environmental Consultants Ltd. 2099/ WP+# 4559
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Photo 22.  Hedberg Creek just upstream of road crossing.

Photo 23. Willowbank Creek; section of creek that was electrofished.
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3.2.3 Resource Development

Contemporary resource development in this watershed is centered around logging.
The main logging road extends up to Collie Creek along the right bank of the river,
The majority of the logging in this watershed has occurred on the north side of the
valley. However areas have been logged along the south side of the valley up to
Blaeberry Falls. Logging by independent contractors has focused on the area
between Split and Redburn Creeks, which in the last 3 years accounted for
approximately 150 ha being logged. According to the 5 year development plan,
small business logging will continue to be focused on the lower half of the river with
a total of 166 ha to be logged mostly from 1993 to 1996 (Table 4).

Evans Forest Products holds timber rights to land upstream of Split Creek as well as
land in the Willowbank Creek drainage where 30 ha was logged in 1991. According
to the development plan a greater amount of land was logged over the last few years
than will be over the next 5. Most of the proposed logging will occur between 1993
and 1996 when approximately 331 ha will be logged above Split Creek. In total
527 ha or 0.7% of the entire land area of the watershed will be logged over the next
five years.

3.3 BLUEWATER CREEK
3.3.1 Introduction

The lower 20 km of Bluewater Creek flows in a southerly direction, entering the
Columbia River approximately 33 km north of Golden, British Columbia. The
upper 23 km of the creek flows in a westerly direction, originating in the Campbell
Ice Field at an elevation of 1980 m. The mouth of Bluewater Creek is
approximately 777 m elevation. Water temperatures ranged between 3.5 and 7°C.
The discharge in Bluewater Creek approximately 31 km upstream from the mouth
was estimated to be 1.1 m3/s and 800 m from the mouth the flow was approximately
3.9 m3/s,

Triton Environmental Consultants Litd. 2099/ WP# 4559
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Table 4. Summary of logging activity in the Blaeberry River watershed*.

(Area proposed for cutting in hectares)

Organization Location Year of Cut Totals
1991 1992| 1993| 1994 1995 1996
0 12 78 0 16 60 166
Small Business |Split - Ensign 0 0 59 22 116 0 197
Evans Forest  [Above Ensign Nt 0 0 0 50 66 116
Products Willowbank Cr. 30 0 0 0 0 18 48
Total 30 12 137 22 182 144 527

*The areas presented here are estimates taken from five year development plans

1
and some of the cutting plans are not approved at this time (Nov. 1891).



Much of the creek flows through a well defined valley and is very confined in some
areas producing chutes and sections of high velocities. The stream profile is
presented in Figure 7. Figure 8 is a map of Bluewater Creek showing the location of
reach breaks and sample sites, and major tributaries. Table 5 summarizes stream
characteristics on a reach by reach basis.

Kokanee were observed spawning through the lower section of this creek. The
study team worked in this area from October 6 to 12, 1991 and it appeared that the
kokanee run in Bluewater Creek peaked around October 9th.

3.3.2 Summary by Reach
Reach 1 (0 - 4.5 km)

This reach extends 4.5 km up from the confluence with the Columbia River.
Blackwater Creek empties into the Bluewater near the top of this section. This
reach begins as a wide, braided channel at the confluence and proceeding upstream
the stream character becomes primarily run/riffle with gravel and cobble substrate
and has a gradient of approximately 0.5% (Photo 24 and 25). Cover for fish is
provided primarily by boulders which are more numerous in the upper section of
this reach than near the mouth. LOD has been deposited on the banks and provides
some habitat along the margins of the stream channel.

Kokanee where observed throughout this reach during the survey between October
8 and 11, 1991. Fish were spawning and migrating through to the Blackwater and
further up the Bluewater. Electroshocking captured 0+ and 1+ rainbow trout
ranging between 35 and 95 mm as well as numerous sculpins, The condition factor
of the rainbow caught in this reach ranged between 0.87 and 1.3 with a mean of 1.1.

Reach 2 (4.5 - 26 km)

This reach extends for 21 km through a fairly deep and steep sided valley so that the
stream channel is generally well confined with numerous areas where the stream
cuts through bedrock. There are two points where bedrock constrictions form falls
and chutes. The falls, observed from helicopter, appeared to be in excess of 1 m

Triton Environmental Consultants Litd, 2099/ WP# 4559
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Photo 24. Looking downstream to the confluence of Bluewater Creek
and the Columbia River,

Photo 25. Riffle section of reach 1 (site 7) of Bluewater Creek with LOD
accumulation on left bank.
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high and kokanee were holding below the falls (Photo 26). Kokanee were not
observed upstream of this barrier. The gradient in this reach averaged 1.6%. The
substrate consisted primarily of cobble, boulders, and bedrock with occasional
pockets of gravel. The stream character was primarily riffle/run with pools (Photos
27 & 28). While there was not a lot of LOD, cutbanks, or overhanging vegetation to
provide cover for fish there were large boulders scattered throughout the stream
channel and deep pools.

Kokanee where observed spawning in this reach. Electroshocking was done at 4
sites with rainbow, bull trout, and sculpins found below the falls and only bull trout
upstream of the falls. The rainbow trout were age 2+ between 100 and 130 mm
with condition factors around 1.0. The bull trout were between 0+ and 3+, 40 and
200 mm long and the condition factors ranged between 0.83 and 1.26 (mean value =
0.96).

Reach 3 (26 - 33 km)

This reach extends for approximately 7.3 km through a wide, flat valley giving the
stream a gradient of approximately 1.2%. The stream meanders down the valley
with grassy, marsh areas on the inside of the major bends. Beaver activity has
produced swamp and pool areas where small tributaries flow into the Bluewater
(Photo 29). In the main channel the stream consists of long runs with shorter riffle
areas and deep pools (Photo 30). The substrate is primarily gravel and cobble with
deposits of sediment in the pools. Cover for fish is provided mainly by deep pools
and L.OD.

Only bull trout were captured in this reach, ranging from 40 to 140 mm, ages 0+ and
1+ and the condition factors ranged from 0.75 to 1.43 with a mean of 1.01 (Photo
31). The flow of Bluewater Creek in this reach was estimated to be 1.1 m3/s with an
average velocity of 0.8 m/s.

Reach 4 (33 - 40 km)

This reach is 7.1 km long with an average gradient of 2%. The logging road in this
valley ends at the mid-point of this reach. The stream channel is more confined
than the previous reach consisting primarily of riffles with small chutes and pools
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Photo 27.  Run/riffle  section  of
Bluewater Creek reach 2,
site 9 with boulder habitat.

Photo 26.

Approximately 2m high
waterfall in middle of reach
2 of Bluewater Creek.
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Photo 28.  Typical stream character at the top of reach 2, site 5,
Bluewater Creek.
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Photo 29. Tributary channels enhanced by beaver activity, site 4, reach 3,
Bluewater Creek.
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Photo 30. Run/riffle and LOD in reach 3, site 4, Bluewater Creek.

Photo 31. Side channel in reach 3, Bluewater Creek, where bull trout
were collected.
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around boulders and short glide sections (Photo 32). The substrate is mostly cobble
and boulder with smaller gravels in the side-channels. The majority of cover for fish
is provided by instream boulders and to a much lesser extent, LOD and cutbanks.

The only fish observed in this reach were bull trout. These fish ranged between 40
and 90 mm with condition factors around 1.0. The density of fish in this area was
much less than in the reach immediately downstream.

Reach 5 (40 - 44.5 km)

This reach was not sampled. From the top of Reach 4 the gradient increases sharply
and averages 25% over the next 4.5 km to the headwaters. This section of stream
has minimal fish habitat.

Major Tributaries:
Whitepine Creek

This creek flows for 12 km before entering the Bluewater in the lower third of reach
2. Because of the general steep nature of the valley sides of Bluewater Creek the
lower section of Whitepine Creek is very steep with the slope in the first 300 m
averaging approximately 18%. The lower section was observed from a helicopter
and appeared to consist of a series of stepped pools. Above this area the stream
gradient decreases to less than 5% over the next 5 km. At the site sampled the
gradient was 2% and the stream character was shallow riffle/glide with a gravel
substrate (Photo 33). Algae was present on the rocks and overhanging vegetation
covered much of the stream channel.

This stream appears to be very productive as 22 trout were collected from 34 m of
pool/riffle section of stream. These fish appeared to be hybrids of cutthroat and
rainbow trout. They had characteristics of both species but in fish over 100 mm long
teeth on the back of the tongue were evident. On the smaller fish this characteristic
was not as easily detected and there was a mix of fish with a red slash on the throat
and those without. The fish captured ranged between 0+ and 3+ and 50 to 165 mm
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Photo 32.  Typical stream character of reach 4, Bluewater Creek.
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Photo 33.  Sample site, typical of lower section of Whitepine Creek.
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in fork length. The condition factor was between 0.77 and 1.25 with an average of
1.02.

3.3.3 Resource Development

The major resource development in this area is associated with logging. The
provincial Forest Service has recently completed a logging road that extends up the
valley for 38 km. Previous logging in the Bluewater Creek watershed has occurred
around the lower 17 km with the upper areas so far being relatively untouched. All
the logging planned for this watershed for the next five years will be carried out by
independent contractors. Table 6 summarizes the annual logging activity with an
anticipated total of 389 ha to be cleared by 1996 with the majority occurring in the
top end of reach 2.

3.4 BLACKWATER CREEK

3.4.1 Introduction

This creek is the largest tributary to Bluewater Creek. It flows in a southerly
direction for approximately 23 km entering Bluewater Creek 4 km upstream from
the Columbia River at an elevation of 800 m. Sixteen kilometres upstream is
Blackwater Lake which is fairly shallow, 1 km long by approximately 100 m wide at
950 m elevation. The watershed has been extensively logged. The provincial
fisheries branch has stocked Blackwater Lake with rainbow trout beginning in 1939.
From 1980 to 1990 the lake has been stocked annually with an average of 4400 fry or
yearlings. In 1991 the lake was stocked with 2000 four gram, yearlings. The creek
has been stocked with approximately 2000 yearling Gerrard strain rainbow trout
annually between 1984 and 1989. In 1985 approximately 200,000 kokanee fry were
released into the creek. In conjunction with stocking, the falls and chutes at the
mouth of the Blackwater were reduced in height to facilitate access for returning
spawners. The gradient profile is provided in Figure 9, reach breaks and sample
sites are indicated on Figure 10 and a reach by reach summary of stream
characteristics are provided in Table 7.
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Table 6. Summary of logging activity in the Bluewater Creek watershed*.
(Area proposed for cutting in hectares)

Location Year of Cut Totals
1991] 1992 1993 1994] 1995 1996
Mid-section 40 102 0] 0 0 o 142
Top end 0 0 77 41 6t 68 247
Total 40 102 77 41 61 68 389

*The areas presented here are estimates taken from five year development plans
and some of the cutting plans are not approved at this #ime (Nov. 1991).
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Photo 34.

Photo 35. Chutes in reach 1 of Blackwater Creek.
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Photo 37. L.OD and boulders in riffle section, site 5, reach 3, Blackwater
Creek.
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gravels. Fish habitat throughout the section is provided by boulders, LOD, and to a
lesser extent, instream and overstream vegetation (Photo 37).

Fish sampling was done upstream of the beaver dam and rainbow trout and sculpins
were collected. A small school of approximately 15 trout (probably rainbow)
between 100 and 200 mm were observed in the pool created by the beaver dam.
The fish collected by electroshocking ranged between 35 and 104 mm and 0+ and
2+ in age. Condition factors were generally good, between 0.96 and 1.4 with a
mean of 1.2, '

Reach 4 (5 - 16.5 km)

This is a very low gradient section of the river with an average slope of 0.5% over its
11.5 km. In this section the valley is very wide and flat with the stream meandering
through grassy, marsh areas. There is a lot of beaver activity in the area that has
caused flooding and the creek flows unconfined through the trees and grass in
several areas (Photo 38). Many of the trees on the valley floor have died or are
dying from exposure to water from long term flooding. The stream consists of
mostly deep glides connected by short, deep riffle sections (Photo 39). In the glide
areas the substrate is fine, soft sediment with evidence of considerable biological
decomposition occurring within the substrate based on the observed release of
gasses while working in these areas. The substrate in the riffle sections is made up
primarily of gravel with some fines.

A 30 m section of a deep glide was electroshocked (Photo 40). One 37 mm rainbow
trout was captured and a salmonid approximately 100 mm long was observed. A
second site in this reach representing the riffle character was shocked. This
sampling collected 5 rainbow fry, all in the 0+ age group.

A third site was shocked at the upstream end of this reach just below the outlet of
Blackwater Lake, where Clearwater Creek enters Blackwater Creek. While this
area had a similar gradient to the rest of reach 3 the influence of Clearwater Creek
has resulted in an increase in substrate size and there are more established side
channels (Photo 41). Twenty-two rainbow trout and 6 sculpins were captured in this
area. The condition factor of these trout ranged from 0.9 to 1.4 with a mean of 1.2.
The largest fish, 134 and 152 mm long, were 2 +.
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Photo 38, Beaver activity in reach 4 causing flooding in Blackwater
Creek.

Photo 39. Section of faster water in reach 4, site 3, Blackwater Creek.
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Photo 40. Section of stream electrofished at site 2, Blackwater Creek where
one rainbow trout was collected.
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Photo 41. Blackwater Creek just below Blackwater Lake at site 1.
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Reach 5 (16.5 - 23 km)

This section of stream was not sampled. Immediately upstream of the lake the
stream gradient increases up to 50% as it flows out of the Blackwater Range.

Blackwater Lake:

This lake appears to be relatively shallow and approximately 1.1 km long. The lake
contains aquatic vegetation along with grassy edge habitat at either end. The
surrounding area has been logged and there is some old logging debris in the lake.
A minnow trap was set over night at the south end of the lake but no fish were
captured.

Major Tributaries.
Clearwater Creeck

Clearwater Creek flows 10 km from small lakes on Blackwaier Mountain entering
Blackwater Creek just downstream of Blackwater Lake. The 200 m of Clearwater
Creek just upstream of Blackwater Creek has a low gradient and substrate of gravel
and cobble. Above this is a steep impassable section and a further 1 km upstream
the creek opens out into a flat swampy area where the stream channel is very
braided and unconfined. Specific observation were made at a logging road crossing
3 km upstream from Blackwater Creek. The substrate was primarily gravel and
cobble and the stream channel was generally unconfined and unstable (Photo 42).

3.4.3 Resource Development

Logging is the primary activity in this watershed. The entire area has an extensive
network of active and old logging roads and it appears that most of the drainage has
been logged in the last 50 years. The five year development plans showed that very
little logging is scheduled for this area. |
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Photo 42. Braided channel of Clearwater Creek.
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3.5 CAMP CREEK
3.5.1 Introduction

Camp Creek is a tributary to the Canoe River which flows into Canoe Reach at the
north end of Kinbasket Lake. Camp Creek flows in an easterly direction from its
origin for 12 km and then turns to a northerly flow for the remaining 18 km to
Canoe River. The lower 18 km is a fairly low gradient, meandering channel
accessible to migrating fish species and ranges in elevation between 775 and 915 m
(Figure 11).

This creek is generally stable and in several sections has been confined by the
Yellow Head Highway and the CN railway right-of-ways that boarder most of the
lower 18 km of the creek. Logging has been carried out along the west side of the
valley, however, in conjunction with the highway there is generally a good leave strip
along most of the creek. Figure 12 shows the location of the major tributaries, reach
breaks and sample sites and Table 8 summarizes information on each of the reaches
sampled.

Prior to the construction of the Mica Dam large rainbow trout, between 4.5 and 9
kg, were known to spawn in Camp Creek. Peterson and Withler (1965) speculated
that these trout were probably migrants known as the Arrow Lakes yellow fin
rainbow trout. This report (Peterson and Withler 1965) does not provide details on
the timing or numbers of fish that spawned in the creek but locals would fish for
these trout in May and early June,

3.5.2 Summary by Reach
Reach 1 (0-9 km)

This reach is approximately 9 km long with an average gradient of 1.0%. The flow
character is run-riffle with a substrate of gravel and cobble in sand. The channel
appears to be stable with sections of cutbanks and overhanging vegetation.
Boulders are also in the stream channel and provide habitat for fish. LOD is found
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mostly on the banks and margins providing cover for fish. However, there is not an
over abundance of cover for larger fish in this reach. A 35 m section of run/riffle
edge habitat was electroshocked for fish (Photo 43). This produced four sculpins,
one bull trout and one rainbow trout both less than 50 mm fork length., Several
kokanee were also seen in this area.

Reach 2 (9 - 13 k)

Reach 2 is 3.5 km long with less gradient than the first reach and consists of riffle
sections between long, slow meandering glide sections (Photo 44 & 45). In the glide
areas the substrate was predominantly sand or sand over gravel while the riffle areas
tended to gravel and some cobble. The stream channel is stable. LOD and large
cobble or boulders and to a lesser extent overhanging vegetation provide cover for
fish .

Despite sampling sections of this reach that contained suitable habitat for rearing
trout, electrofishing produced only sculpins and one trout was observed but not
captured.

Reach 3 (13 - 14 km)

This is a very short reach and is not evident from gradient analysis based on 1:50,000
maps. This section is 1 km long with a gradient of 3%. The flow character is
primarily rolling white water and riffle (Photo 46). The substrate consists of cobble
and boulder and overhanging vegetation lines the margins of the stream. While the
water velocity in this area is fairly high it does not prohibit fish passage. No
sampling was done in this reach.

Reach 4 (14 - 19 km)

This 5 km stretch of creek is generally low gradient with an average slope of less
than 1% consisting of slow deep, meandering sections, and straight, steeper riffle
areas (Photo 47). The presence of the railroad through this reach has confined the
channel on the east bank as the grade is built up of rip~rép and gravel forming a
berm through the marshy low land. The railroad grade has caused flooding on the
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Photo 43. Run/riffle section of reach 1, site 3, Camp Creek. This site
was electrofished.

. 5

Photo 44. Representative glide section of reach 2 (sité ‘1\0), .Camp Creek.
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Photo 45. Riffle section in reach 2, site 9, Camp Creek.

Photo 46. Reach 3 of Camp Creek.
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Photo 47. Straight glide in reach 4, Camp Creek.
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Photo 48. Ponds on east side of Camp Creek in reach 4.
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east side of the berm creating a large pond (Photo 48) connected to the main
channe] through culverts passing under the right-of-way.

The substrate in this area consists of gravel and cobble with sediment build up in
slow moving areas. Boulders, LOD, deep pools, and cutbanks are the primary types
of cover available in this area (Photo 49). Bull trout (52 - 89 mm FL) and rainbow
trout (63 - 73 mm FL) and sculpins were captured in this section of stream. One of
the trout collected showed evidence of hybridization with cutthroat trout with a faint
red slash under the chin but teeth at the base of the tongue were not evident,
however, at this size they are sometimes difficult to detect. The trout had an
average condition factor of 1.1.

Reach 5 (19 - 33 km)

This section of stream extends to the headwaters of the creek. The slope is
relatively steep with a gradient ranging between 3 and 9% in the lower 10 km and
increasing to 13 to 40% in the headwaters. Near the downstream end of this reach a
natural gas pipeline crossing has been recently constructed. There is no road access
to the upper parts of the reach. It appears that fish access and suitable habitat in
this upper reach is somewhat limited.

One sample site was established in the lower section of this reach where the stream
was tumbling/riffle with boulders and cobble substrate (Photo 50). Flood signs
indicated that there is a fair amount of flood flow outside the main channel of the
stream in this area. There also existed small side channels that contained small
pools and flowing water where small fry were observed, possibly bull trout.
Electroshocking was not done at this site.

Major Tributaries
Gold Creek

This creek enters Camp Creek 7.5 km upstream from the Camp Creek/Canoe River
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Bull trout fry were collected from this edge habitat in reach 4,
site 11, Camp Creek.

Photo 50. Representative stream channel at the io{#ér end of reach 3,
Camp Creek.
Triton Environmental Consultants Ltd. 2099/ WP# 4559
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confluence. Gold Creek is 8 km long and for the most part is steep and unsuitable
for fish. However the lower 300 m of the stream has a gradient of 2 - 3% and has
not been logged. In this section the 3 m wide stream channel is riffle/pool with
gravel and small cobble substrate (Photo 51). LOD in the stream channel,
overhanging vegetation, and sections of cutbanks provide cover for fish. This
section of stream also has significant crown closure. Electroshocking produced one
120 mm bull trout and a 100 mm cutthroat trout. ‘

3.53 Resource Development

Development of the Camp Creek valley has included logging, and the construction
of railway right-of-way, gas pipeline, telephone light guide, and a highway. All of
these activities have had an impact on the creek through the construction of bridges
and buried crossings and of right-of-ways that force stream channelization and
restricts the flow of water between tributaries and the main channel resulting in the
formation of marshy areas and ponds.

Logging has occurred along most of the lower 18 km of the creek and has left
buffers zones of uiicut trees to protect the stream channel. Further logging in the
watershed is planned for the lower reaches where there will be a few cut blocks of
24 ha or less cleared in the next two years. There has been limited logging in the
upper section of the creek.

There have been several water licences granted to land owners along Camp Creek,
generally within the first reach. The total allowable water abstraction from Camp
Creek is approximately 2.6 X 10~ m3/s and, according to the water licence summary
provided by the Water Management Branch of the Ministry of Environment, the
water is generally being used for agricultural purposes. Observations of the creek
suggest that farming activity in the first few kilometres of reach 1 may be
responsible for sections of unstable stream banks.
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Photo 51. Lower section of Gold Creek.
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3.6 SPILLIMACHEEN RIVER
3.6.1 Introduction

The Spillimacheen River flows south easterly through the Purcell Mountains
draining 1430 km? which includes the drainages of the major tributaries such as
Bobbie Burns and Vowell Creeks. The Spillimacheen enters the Columbia River
approximately 61 km south of Golden and extends approximately 95 km upstream to
Copperstain Mountain. At the time of the study the water was cold and clear
ranging between 0° and 3° C, with ice forming along the margins of the main
channel during the last days of the field study. This river was surveyed between
October 24 and 29th, 1991. The profile of the Spillimacheen River is shown in
Figure 13 and a map showing reach breaks, sample sites and barriers is provided on
the maps in Figure 14a and 14b. Table 9 summarizes stream characteristics for each
reach while details of specific sample sites can be found in Appendix II. The
average annual discharge curve for the Spillimacheen River near its mouth is shown
in Figure 15.

Logging, mining, and hydroelectric power generation are the main resource uses in
this watershed. 2084 ha of the total 1430 km? will be logged throughout the
Spillimacheen/Bobbie Burns watershed Between 1991 and 1995. The dam used to
create a headpond for a run-of-the-river power generating station is situated 6 km
upstream from the confluence. Mining activity is scattered throughout and in 1991
all mines were inactive however, there has been a long history of mining in the area.

3.6.2 Summary by Reach
Reach 1 (0 - 4.8 km)

This reach extends 4.8 km up to the B.C. Hydro powerhouse and is the only section
accessible to migratory fish. In this section the river slowly meanders through the
Columbia River valley to its confluence with the Columbia River (Photo 52). There
are many side-channels branching off the main channel, some of which are quite
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Reach 2 of Vowell Creek contains a 7 m high falls and the creek above this point
has been significantly impacted by logging with many sections where trees have been
removed right to the stream edge. Stream gradients in the upper reaches are not
high (Photo 75) but there are several areas where the stream channel does not
appear to be very stable and are perhaps susceptible to considerable movement
during floods. It is not until the last 4 km of the creek that the gradient increases
above 5%.

Malachite Creek

This creek enters Bobbie Burns 5.5 km upstream from Vowell Creek and is
approximately 15 km long. A site was sampled 150 m upstream of the confluence.
In this area the stream gradient was 3% but just upstream the gradient increases to
15% before flattening out again. At the sample site the stream was characterized by
run/riffle with pools scattered throughout (Photo 76). The substrate was mainly
cobble and boulder with gravel and very little fine material. There was considerable
overhanging vegetation in the form of salix sp. No fish were observed in this creek.

!
3.7.3 Resource Development

'The Bobbie Burns Creek watershed is primarily exploited for mineral and forestry
resources. The watershed is also part of TFL 14 managed by Crestbrook Forest
Industries and has already been subjected to considerable logging. Logging from
1991 to 1995 will focus primarily on the upper areas of the drainage and in
particular Vowell Creek. Logging in Vowell Creek and its tributaries will account
for an estimated 329 ha of the expected 404 ha that will be logged between 1991 and
1995 (see Table 10).

There are three mines that have been active in the watershed (Figure 17). The
longest operating mine is situated in the headwaters of Vermont Creek and has
been active between 1892 and 1981 with the development of extensive underground
workings. In 1981 the mine produced over 1.7 million grams of silver, 6521 kg of
copper and 297,874 kg of lead as well as gold, cadmium, and zinc from 12,829 tonnes
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Photo 75.  Typical stream character in reach 3 of Vowell Creek.
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Photo 76. Lower section of Malachite Creek.
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of ore (B.C. Min. Energy, Mines and Resources 1991). The other two mines are
situated on the north side of Bobbie Burns Creek approximately half way up the
valley at an elevation of 1800 m. Both mines only operated for a short period of
time into the early 1900s.

4,0 ENHANCEMENT OPPORTUNITIES
4.1 Introduction

Approximately 586 km of riverine habitat was lost by the formation of the
McNaughton Reservoir reducing spawniﬂg and rearing habitat for the riverine fish
species that were frequently fished in the Columbia River. The 1963 water licence
issued to B.C. Hydro approving the use of the water in the Columbia River above
Mica stipulated that B.C. Hydro was responsible for offsetting impacts on fish and
wildlife as a result of the Mica Dam project. The recently formed Mica Technical
Committee has identified the need to increase fish production in the remaining
riverine habitat as a strategy for mitigating the impact of the reservoir formation.
Up to this point efforts have focused on providing sport fishing opportunities in the
reservoir but this has not prdven to be effective.

The terms of reference state that one of the objectives of this project is to identify
potential enhancement opportunities to increase the carrying capacity of the study
streams. The focus of this component has been on enhancement strategies that
would result in increased production of riverine species of sport fish. The general
opportunities for-increasing production in This section of the Columbia River
drainage could be achieved by accessing under utilized habitat or by increasing the
carrying capacity of the existing habitat. However, other than in a few instances, it is
difficult to recommend specific enhancement programs on the basis of a one time
overview field study. The field program provided a general inventory of habitat
availability and a distribution of fish in the study streams that allows for a basic
identification of what could be done to increase production. However, there are
inherent risks in proceeding with enhancement programs without further studies to
accurately identify factors limiting production of resident and migratory sport fish.
Components such as water quality, habitat availability at low water, and stream
stability at high flows have a significant bearing on the type of enhancement
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opportunities that would increase the carrying capacity of a stream but the scope of
this project did not include the collection of this information.

4.1.1 Identification of Limiting Factors

To ensure the effectiveness of enhancement programs it is necessary to identify the
factors limiting production of the sport fish. Generally there are several potential
limiting factors that can be identified from the field observations including:

e overwinter, low flow conditions;

= nutrient loadings;

w water temperatures during the primary growing season,

m  barriers restricting access to upstream areas; and

s lack of diversity of instream habitat in some sections of stream.

A review of the annual discharge of the gauged study streams, Blaeberry and
Spillimacheen Rivers (Figures 5 and 15) and of gauged streams in the general
vicinity indicate that the periods of lowest flow are February and March. In these
months the mean monthly discharge is betweer 8 and 13% of the mean annual
discharge. Raleigh et al. (1984) reported that, as a rule, streams with low flows that
are less than 25% of the mean annual discharge are considered poor for maintaining
good trout habitat. Therefore, habitat in these streams may be limiting during the
winter low flow period.- However, Blackwater Creek may maintain flows in late
winter that are greater than 13% of the mean annual discharge because of the lake
in the upper reach.

All the streams, except Blackwater Creek, are fed by snow and glacial melt water,
particularly the streams on the west side of the Spillimacheen drainage. The
contribution of glacial meltwater to the stream flow may also be responsible for
maintaining low water temperatures in the stream even in the late summer. Cold
water will limit the growth rate of fish even in conditions where there is good food
sources. In the early days of October 1991 the water temperatures ranged between
5° and 7° C in Blaeberry River, Bluewater Creek, and Camp Creek despite the
unusually warm weather, however, overnight air temperatures did drop below
freezing. Blackwater Creek had slightly warmer water temperatures between 7° and
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10° C which would be due to the influence of water stored in Blackwater Lake. For
the sport fish encountered in the study area the optimal temperature for growth
ranges between 12° and 15° C (Ford et al. 1992).

All the tributaries studied had partial or complete barriers that restricted access to
stream sections that contained suitable trout habitat. The Beaverfoot River is just
upstream of Wapta falls on the Kicking Horse River, there is a dam near the mouth
of the Spillimacheen, and Blaeberry, Bluewater and Blackwater all have natural
mainstem, barriers several kilometers upstream of the Columbia River that limit the
utility of all streams to serve as spawning and rearing areas for trout populations in
‘the Columbia River mainstem.

The fish sampling that was carried out for this study in October 1991, resulted in the
capture of salmonids between the ages of 0+ and 3+. The largest 3+ fish caught
was a 208 mm rainbow trout and the largest 2+ fish was a 159 mm bull trout, All
fish captured generally had condition factors around one suggesting that growing
conditions are sufficient for the number of fish currently in the streams. However,
the lengths of rainbow at age where significantly less than the mean lengths given by
Andrusak and Parkinson (1984) for rainbow trout from Kootenay Lake and
Carlander (1969) for rainbow trout generally. This suggests that, while there are
sufficient nutrients in the streams for the number of fish present, nutrient levels
and/or water temperatures could be limiting the production of total numbers and
growth rates of the sport fish in the streams.

Instream habitat for spawning and rearing is present in all streams in various mixes
and concentrations but there are some sections that could accommodate more
variation in habitat and perhaps support more fish. While it is possible to
hypothesize which conditions are limiting production more data is required to
confirm this. Also more details are required on river hydraulics to determine if it is
feasible to install instream structures that would have a good chance of remaining in
place long enough to have an impact on the stream carrying capacity. If an
equilibrium between fish production and nutrients has been established then
increasing the size or number of fish may require augmentation of factors associated
with the stream’s primary level of production. |
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4.1.2 Stream Rankings

Not all the streams studied are equally suited for enhancement requiring that some
sort of priority be given to each of the streams. Factors considered in ranking the
streams included access both to carry out instream work and for anglers, stability in
flow regime and stream channel, existing fish populations, presence of barriers, and
level of resource development activity in the watershed. Priority is given to those
streams with potential for enhancing riverine populations of sport fish, thus
opportunities that would improve kokanee production have not been considered
although such opportunities do exist.

Mining has been active in several areas and as recently as 1981, but at this time
there are no active mines in the watersheds under stuady. Mining exploration is
ongoing throughout the area and there is the possibility of an old mine reopening
but this depends primarily on the price of metals. There is a proposal to develop a
magnetite/titanium mine in the headwaters of Moose Creek but it is only in the
early proposal stages and no approvals have been issued at this time.

Even though the mines are not active it is possible that leechates from underground
facilities and waste rock can enter creeks and impact water quality. Therefore, the
seven creeks surveyed have been ranked below, from high to low, as to their risk
from old mining activity or future mining activities:

1) Bobbie Burns Creek;

2) Beaverfoot River (proposed mine on Moose Creek);

3) Spillimacheen River; and

4) Blackwater Creek, Camp Creek, Bluewater Creek, and Blaeberry
River (no mining activity on these creeks).

Logging is the most extensive resource use in all watersheds. During the field survey
there were only a few areas where logging or associated activities appeared to have
significant impacts on streams including removal of trees right up to the stream edge
and increased sediment loadings from roads and stream crossings. In some areas
enhancement should be avoided because of potential impacts from logging that
could minimize effectiveness of enhancement. While in others a logged area may
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benefit from instream habitat complexing to mitigate from such impacts as reduced
instream LOD that is necessary to provide suitable fish cover. The foliowing is a
ranking of streams based on the negative impact current and future logging may
have on the streams’ productive capacity with streams at the top of the list having
been subjected to the greatest amount of logging activity.

1) Blaeberry River

2) Blackwater Creek (primarily past logging)
3) Spillimacheen River

4) Bobbie Burns Creek

5) Camp Creek

6) Beaverfoot River (mostly past logging)

7) Bluewater Creek '

42 Recommendations

Based on the above resource use rankings and the factors listed at the beginning of
this section the tributary streams are listed below in order of preference for
receiving further attention for enhancement.

Bluewater Creek

This stream was given top priority for potential enhancement as the stream
character is generally run/riffle in a fairly confined, stable channel with substrates
ranging from gravel to boulder. Past logging along this creek has been minimal and
over the next five years is limited. Only bull trout were found above the barrier in
the middle of the second reach and both rainbow and bull trout existed the barrier.
At the time of this study kokanee were extensively using this part of the creek. One
drawback with this creek is the deep and steep sided valley which makes access to
much of the second reach difficult for anglers.

This creek is only 10 km upstream of the south end of Kinbasket Lake and
accessible to migratory fish. Reach 1 and 2 would be suitable areas for
enhancement as they have a low gradient and in some areas a fairly stable channel.
There are sections of these first 2 reaches, particularly in the lower 10 km of the
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creek that could benefit from improved spawning or rearing habitat. Possible
enhancement activities that might increase rainbow and bull trout production
include the installation of structures that increase habitat complexity (root wads or
debris catchers) and those that could increase pool habitat. Reach 4 would be
another area where habitat manipulation may be useful. The substrate is primarily
boulders and cobble so the development of side channels that could provide
additional areas for spawning and rearing may contribute to increased production of
bull trout.

Camp Creek

The lower 18 km of this creek currently supports populations of rainbow, cutthroat,
bull trout, and kokanee. Historically the large Arrow Lake yellow fin rainbow trout
spawned in this creek (Peterson and Withler 1965). Logging appears to have been
responsibly carried out in this watershed. There are sections of this stream where
sand and silt have been deposited over gravels and cobbles, however, it was not
possible to determine the source of these fines or if they are natural or man induced.

This stream appears to provide opportunities for enhancing fish production. The
Mica Dam was probably responsible for the loss of the large rainbow trout that were
known to spawn in Camp Creek. There does not appear to be any significant
changes in this creek since the reconnaissance study by Tredger (1977) and the
stream may still have the capacity to provide spawning and rearing habitat for the
yellow fin rainbow trout. However, before steps are taken to introduce such a type
of fish it is necessary to determine if Kinbasket Lake has the potential to support a
population of trophy rainbow trout. The other question that would have to be
addressed is the creek’s ability to suppert egg production and juvenile rearing.
Since the demise of the larger rainbow spawners the surviving resident populations
may have increased to fill under utilized habitat. It may be necessary to augment
rearing habitat to support resident and non-resident populations. If the reservoir is
no longer capable of supporting Arrow Lake yellow fin rainbow trout, the creek
could still be assessed for opportunities to increase production of resident trout.
Spawning and rearing channels and increasing instream habitat complexity,
particularly in reach 1 and 4 my be necessary if the creek is to produce more fish.
This creek is close to Valemount and there is good access along the lower 18 km
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that may make this creek an attractive opportunity for developing a river sport
fishery.

Beaverfoot River

This river appears to have good potential for fish production with a mix of
riffle/run/pool and LOD spread out over a relatively low gradient channel., Bull
trout were found throughout and while no rainbow trout were collected local
information suggests that they are found in the system. Eastern Brook trout were
also captured. The lower 29 km has a good mix of fish habitat however, glacial
inputs may keep water temperatures below optimum for most of the year. Logging
has been extensive in the watershed but over the next five years only small areas will
be logged in the upper areas of the Beaverfoot and into Moose Creek. Extensive
areas will be left unlogged because Yoho National Park covers the north east
section of the watershed. There is a mine development proposed for the headwaters
of Moose Creek that could have impact on lower Moose Creek and upper
Beaverfoot River. For most of the length of this river access is good.

Increasing habitat complexity in reach one is the most obvious enhancement
opportunity. The long glides in this reach may benefit from the placement of debris
catchers or other instream works that would increase habitat for juvenile and adult
trout. Revetments may also be necessary to ensure bank stability in area where new
structures are placed.

Blackwater Creek

This creek may have a more stable flow regime than the other 7 streams and water
temperatures during the summer growing season may be closer to optimal because
of Blackwater Lake. The watershed of this creek has been extensively logged but
there is very little logging planned for the next five years. There is a log jam in
reach 3 that restricts upstream movement of fish. However, reach 4 the longest
reach in this stream (11.5 km), contains little habitat for rainbow trout and is not
well suited for instream habitat development. Past enhancement in this creek has
included reduction in the height of the falls at the mouth of the creek and rainbow
trout have been stocked into the creek and lake however, there has been ﬁo
assessment of these activities.
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The falls and chutes in the first 200 m of this creek from the confluence upstream
probably still impede access particularly during periods of high discharge in the
spring when rainbow trout would be trying to migrate into Blackwater Creek for
spawning. The falls and chutes could be reduced further. Also the beaver dam and
chute in reach 3 could be modified to provide access to the entire stream up to
Blackwater Lake.

Spillimacheen River

The Spillimacheen River had the greatest diversity of fish species including rainbow,
eastern brook, and bull trout, mountain whitefish, and burbot. However, the river
did not appear to be very productive with only a few fish captured during sampling,
particularly upstream of the dam. Logging is active throughout the watershed
providing easy access to most areas of the river. Only the first reach is accessible to
migratory fish and there may be opportunities to increase the carrying capacity of
spawning and rearing habitat of these fish species. However, there were also a
number of course fish found in this reach which may also benefit from enhancement
activities. Careful planning of enhancement options is required to ensure that
habitat is created only for the target species.

Upstream of the dam enhancement opportunities for rainbow and bull trout exist.
For the most part the stream channel is stable and would support instream
enhancement activities. The long third reach which has a mix of run/riffle habitat
where deflectors, boulder groupings, debris catchers or the placement of root wads
could increase instream habitat in some areas. However, require careful review of
location and design is necessary to ensure that structures will not be lost in high flow
conditions. At the time of this field study no specific limiting factors where
identified so that further study is required to focus any enhancement program. The
areas of active logging should also be considered when determining the location and
type of enhancement program.

Blaeberry River

Blaeberry River currently supports bull trout, rainbow trout and mountain whitefish
below the falls and only rainbow trout are not found upstream of the falls.. The
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extent of logging in this watershed and the length of unstable, braided stream
channel detract from the potential to enhance the carrying capacity of this river.
Reach 2 and 4 are very braided with unstable stream channels. These two reaches
account for a large amount of the wetted area of this river and both have limited
opportunity for enhancement. A subjective rating developed by Rosgen and
Fittante (1986) suggest that the success of habitat improvement structures in a
braided stream channel is only fair to poor and requires careful evaluation before
installation. However, in reach 2 the use of revetments on major bends in the
channel may help stabilize the stream and provide the basis for other structures that
would supply instream habitat.

There are sections of stream in reach 1 and reach 3 below the falls where
enhancement could improve production of fish species that could utilize the
Columbia River mainstem or Kinbasket Lake for rearing. Increased habitat
complexity could be achieved through boulder placement or debris structures.
There are also sections of reach 5 above the falls that could contribute to increased
production of bull trout through similar enhancement. However, given the peak
discharges recorded in this system careful consideration must be given to design and
location of instream habitat complexing to ensure they are not destroyed during
peak freshet flows. '

Bobbie Burns Creek

Ounly one whitefish was caught in this creek, however, increased turbidity following a
rainstorm may have reduced sampling effectiveness but only on one of the three
days of sampling. Fish habitat conditions in Bobbie Burns Creek did not appear to
be significantly different from the Spillimacheen River and further study would be
required to confirm the reasons for the lack of fish found in this system. Logging
and mining have impacted the watershed and could be contributing to the lack of
fish found in the system. There was an unsubstantiated report that a tailings pond
spilled contaminated water into Vowell Creek several years ago. However, because
so few fish where sampled throughout Bobbie Burns Creek during the field study
suggests that there may be some additional factors limiting production. There is
considerable glacial input to this stream, particularly through Vowell Creek and
overall productivity could be restricted by cold water temperatures, restricted
nutrient levels and wide fluctuations in flow relative to the mean annual discharge.
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Generally, Bobbie Burns Creek does not appear to be a good candidate for
enhancement and should be considered a low priority for further work.

4.2.1 Detailed inventories

‘This project’s one time observations of the study streams, in October 1991, provided
only a limited assessment of the fisheries potential of the rivers. The field program
provided the opportunity to identify fairly simple enhancement opportunities such
as barrier removal but activities such as the above proposed inmstream habitat
complexing or stream fertilization will require more detailed background
information. Water quality (overall and seasonal), habitat availability at low water,
and stream stability at high flows are a few parameters that could not be studied in
this project but will have a significant bearing on the determination of appropriate
enhancement opportunities necessary to increase stream carrying capacity.
Therefore, more specific biological and physical data will be required before
specific enhancement actions can be recommended and properly planned.

Detailed studies would be required to:

= identify the species/lifestage that would be targetted for enhancement;

e identify the specific factors limiting the carrying capacity within selected
streams or reaches; and '

w develop sufficient baseline data from which to monitor and assess the
effectiveness of the chosen enhancement program and to make
subsequent changes in strategies if necessary.

The following is a list of streams or stream sections that should receive detailed
study to determine specific enhancement opportunities. The list is prioritized based
on the 1991 field observations of existing fish populations and the potential for a
stream to support enhancement activities.

1) Bluewater Creek - potential for enhancing resident rainbow and bull
trout and migratory rainbow trout populations particularly in reaches 1
and 2.
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2) Camp Creek - focus on determining potential to support a population of
large rainbow trout and in particular, the ability of the reservoir to
support such a population. If enhancement of trophy rainbow trout is
not practical resident fish may be targeted.

3) Blackwater Creek - while this stream may have a better flow regime and
water temperature than the others, the length of stream suitable for
enhancement is much shorter than in other tributaries.

3) Beaverfoot River - potential for enhancing resident sport fish along its
entire length.

4) Spillimacheen River - there appears to be substantial lengths of river (i.e.
reach 3) that would be suitable for instream habitat improvement to
enhance resident sport fish.

5) Blaeberry River - further study could be used to identify enhancement
opportunities and suitability of stream sections for instream habitat
development in the river below the falls.

4.2.2 Barrier Removal

The removal of barriers may help rainbow and bull trout access more spawning and
rearing habitat, however, in all streams resident species of fish were found above
and below the barriers. Removal, by itself, may not result in any improvement for
river resident fish populations and there is the potential for natural populations
upstream of a barrier to be displaced by fish from downstream areas. Barriers also
blocked the upstream migration of the lake rearing kokanee and the removal of the
blockages will definitely open up more area to kokanee for spawning. Tempered by
the above comments, the following is a list of streams where barrier removal would
be practical and may have an enhancement effect particularly for fish that utilize
these creeks for spawning after maturing in the Columbia River.

1) Blackwater Creek - reduction of falls and chutes at the confluence with
Bluewater Creek to improve access for rainbow trout.

2) Blackwater Creek - reduction of log jam/beaver dam in reach 3 to
improve passage for rainbow trout.

3) Bluewater Creek - reduction of falls and chute in middle of reach 2 to
improve access for rainbow and bull trout.
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Note that since Blackwater Creek has been stocked with rainbow trout for many
years, there is no concern of displacing natural populations by removing these
barriers.

The bio-reconnaissance of the six main tributaries of the upper Columbia River has
provided an overview of the stream characteristics of each tributary, the general
distribution of fish species, and the location of barriers that . influence the
distribution. All study streams, with the exception of a few sites and small tributary
creeks, supported relatively sparse populations of sport fish. Undoubtedly man’s
intervention through such activities as instream habitat improvement, stream
fertilization, and barrier removal will increase the carrying capacity of the study
streams. There did not appear to be any one stream or reach that could be modified
to generate a significant increase in production in sport fish. Increasing the
availability of sport fish in this area of the Columbia River will probably have to be
accomplished through marginal increases in each stream. To choose the most
appropriate enhancement options more detailed biological and physical information
is required. This will ensure that monies will be spent effectively on the appropriate
enhancement actions resulting in a long term benefit to the fisheries in the area.

Triton Environmental Consultants Ltd. 2099/ WP# 4559
Page 119



6.0 REFERENCES

Allan, J.H. 1987. Fisheries investigations in Line Creek - 1987. Consultant’s report
prepared for Crows Nest Resources Ltd. by Pices Environmental Consulting
Services LTd., Red Deer, Alberta. 67 p. + appendices.

Andrusak, H. and E.A. Parkinson. 1984. Food habits of Gerrard stock rainbow
trout in Kootenay Lake, British Columbia. B.C. Min. Environment, Fisheries
Tech. Circ. No. 60. 14 p.

B.C. Ministry of Energy, Mines, and Petroleum Resources. 1991. Minfile.
Geological Survey Branch. Mineral Resources Division. Victoria, B.C.

Canada Dept. of Fisheries and Oceans and B.C. Ministry of Environment. 1989.
Stream survey field guide. Fish Habitat Inventory and Information Program.
33 p.

Carlander, K.D. 1969. Handbook of freshwater fishery biology. Vol. 1: Life history
data on freshewater fishes of United States and Canada, exclusive of
Perciforms. Iowa State Univ. Press, Ames, lowa. 752 p.

Cowx, L.G. and P. Lamarque. 1990. Fishing With Electricity. Applications in
Freshwater Fisheries Managment. Fishing News Books. 248 pp.

Environment Canada. 1989. Historical streamflow summary British Columbia to
1988. Water Survey of Canada, Inland Waters Directorate, Ottawa.

Ford, B.S., P.S. Higgins, A.F.Lewis, K.L. Cooper, T.A. Watson, G.L. Ennis and R.L.
Sweeting. 1992. Literature reviews of life history, habitat requirments and
mitigation/compensation stategies for 13 species of sport fish in the Peace
and Columbia River drainages of British Columbia. Can. MS. Rep. Fish
Aquat. Sci. xxx, (in prep.).

Hirst, S.M. 1991. Impacts of the operation of existing hydroelectric development on
fishery resources in British Columbia. Volume II. Inland fisheries. Can.
Manuscr. Rep. Fish. Aquat. Sci. 2093:200 p.

Mason, B.C. 1985. Revelstoke project aquatic monitoring program. Interim report.
Prepared for B.C. Hydro and Power Authority.

Triton Environmental Consultants Ltd. 2009 /WP# 4559
‘ Page 120



Murdy, D.R. And R.S. Anderson. 1975. Agquatic Resources Inventory. Vol. I, II,
and III. Yoho National Park. prepared for National and Historic Parks
Branch by Canadian Wildlife Service.

Peterson, G.R. and LL. Withler. 1965. Effects of fish and game species of
development of Mica Dam for hydro-electric purposes. British Columbia
Fish and Wildlife Branch, Management Publication No. 10. 67 p.

Pole, M.J. 1991. Inventory and Assessment of Amiskwi, Ice, Otterhead, Ottertail,
and Porcupine Rivers - Yoho National Park, 1990. unpbl. report,
Environment Canada.

Rosgen, D. and B. Fittante. 1986. Fish habitat structures: A selection guide using
stream classification. in Fifth Trout Stream Habitat Improvement Workshop,
ed. J. Miller, J. Arway, and R. Carline. pp. 163-79. Loch Haven, PA.

Tredger, D. 1977. Reconnaisance Report (Fish Habitat Improvement) Camp
Creek. B.C. Fish and Wildlife Branch internal report.

Triton Environmental Consultants Ltd. 2099/WP# 4559
Page 121



APPENDIX I
Lengths, Weights, Ages, and Condition Factors of Fish Sampled
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Columbia River Tributaries Study (2099)

BEAVERFOOT RIVER
Fraser 1 Oct 17/91| shocked 260 sec = 0 fish
note: this site above impassable culverts at logging rd.
Beaverfoot 1 2 Oct 17/91 EB 105 114 22 1 1+
Beaverfoot 1 2 Oct 17 /91 PW 105 10.8 - -
Beaverfoot 1 2 Oct 17/91 PW 111 2.1 - -
Beaverfoot 1 2 Qct 17/91 PW 104 10.1 - -
Beaverfoot 1 2 Oct 17/91 PW 58 1.6 - -
Beaverfoot 1 2 Oct 17 /91 PW 59 1.7 - -
Beaverfoot 1 2 Oct 17/91| 6 x Torrent CC - -
Moose 3 1 Qct 17 /91 BT 96 9.6 22 2 1+
Moose 3 1 Oct 17/91 BT 59 23 - - 0+
Moose 3 1 Oct 17/91 BT 57 23 - - 0+
Moose 3 1 Oct 17/91 BT 53 1.7 - - 0+
Beaverfoct 2 3 Oct 18/91 BT 159 375 23 1 2+
Beaverfoot 2 3 Oct 18/91 BT 164 39.8 23 2 2+
Beaverfoot 2 3 Oct 18/91 BT 93 85 23 3 1+
Beaverfoot 2 3 Oct 18/91| 1 x Torrent CC - -
wte: 2 BT escaped (approx. 25cm)
dlso... all fish from complex LOD; none from riffle or deep pool
Beaverfoot 2 4 Oct 19/91 2xCC - - -
iote: observed one RB? in beaver channel.
Fraser 2 Oct 19/91 WF 51 1.5 - - 0+ 1.13
Fraser 2 Oct 19/91 WF 53 1.8 - - 0+ 1.21
Fraser 2 Oct 19/91 WF 62 2.3 - - 0+ 0.97
Fraser 2 Oct 19/91 BT 49 1.2 - - 0+ 1.02
ote: all fish from 1st pool.
Beaverfoot 1 5 Oct 19/91 BT 55 - -

10te: 2 Gee traps set = 1 CCG (1 dragonfly nymph: 3 water beetles)

i

l

|
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Columbia River Tributaries Study (2099)

BLAEBERRY RIVER
Blaeberry 4 1 Oct 11/91 BT 153 36.5 15 1 2+ 1.02
Blaeherry 4 1 Oct 11/91 BT 152 376 15 2 2+ 1.07
Blaeberry 4 1 Oct 11/91 BT 135 27.1 15 3 2+ 1.10
Blaeberry 4 1 Cct 11/91 =1} 158 42.2 16 1 2+ 1.07
Blaeberry 4 1 Oct 11/91 BT 121 17.4 16 2 1+ 0.98
Blaeberry 4 1 Oct 11/91 8T 104 11.7 16 3 1+ 1.04
Blaeberry 5 2 Oct 13/91 BT 166 475 17 1 2+ 1.04
Blaeberry 5 2 Oct 13/91 BT 206 75.6 17 2 3+ 0.86
Blaeberry 5 2 Oct 13/91 BT 139 26.3 17 3 2+ 0.98
Blaeberry 5 2 Oct 13/91 BT 125 17.9 18 1 1+ 0.92
Blaeberry 5 2 Oct 13/91 BT 83 6.4 18 2 1+ 1.12
Blaeberry 5 2 Oct 13/91 BT 92 7.7 18 3 1+ 0.99
Blaeberry 5 2 Oct 13/91 BT 54 1.8 - - 0+ 1.14
Blaeberry 5 2 Oct 13/91 BT 83 5.3 - - - 0.93
Blaeberry 5 2 |Oct13/91 BT 90 6.8 - - - 0.93
Blaeberry > Oct 13/91 WF 53 - - -
Blaeberry i Oct 13/91 WF 50 - - -
Biacberry w* Oct 13/91 WF 46 - - -
Blagberry * Oct 13/91 WF 45 - - -
Blaeberry **  |0ct 13/91 WF 44 - - -
Blaeberry ** Oct 13/91 WF 55 - - -
** taken from quiet silty backwater... mid braided reach
Jagherry 4 3 Oct 13/91| shocked 250 sec = 0 fish
Blaeberry 3 da  |Oct 13/91 2xCC - - - -
.2ft bank edge habitat
Biaeberry 3 4b Oct 13/91 BT 183 - - -
Blaeberry 3 4b Oct 13/91| 10xCC - - - -
side channel = pool/riffle (KO spawning d/s from shacking site)
Willowbank 1a Oct 14/81 RB 158 48.2 19 1 r 1.22
Willowbank 1a Oct 14/91 RB 123 23.0 19 2 2+ 1.24
Willowbank ia Oct 14/91 RB 208 112.0 19 3 3+ 1.24
Willowbank ta Oct 14/91 TR? 44 1.0 - - 0+ 1.17
Willowbank 1a Oct 14/91 BT 48 1.3 - - 0+ 1.18
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Columbia River Tributaries Study (2099)
Willowbank 1a Oct 14/91 BT 40 1.2 - - 0+ 1.88
Willowbank 1a Oct 14/91 BT 80 26 - - 0+ 1.20
rom d/s of bridge... riffle/pool.
Willowbank 1b Oct 14/91 RB 125 19.8 20 1 2+ 1.01
- Willowbank 1b Oct 14/91 RB 118 23.2 20 2 1+ 141
Willowbank ib Oct 14/91 RB 114 20.8 20 3 2+ 1.40
Willowbank 1b Oct 14/91 RB 124 26.3 21 1 2+ 1.38
_ Willowbank 1b Oct 14/91 RB 93 11.0 21 2 1+ 1.37
Willowbank 1b Oct 14/ RB 97 13.1 21 3 2+ 1.44
Willowbank 1b Oct 14/91 RB 43 0.8 - - 0+ 1.01
- Willowbank 1b Oct 14/91 RB 95 9.3 - - 1.05
Willowbank 1b Oct 14/91 RB 37 0.8 - - 0+ 1.58
Willowhank ih Oct 14/91 RB 74 52 - - 0+ 1.28
Willowbank 1b Oct 14/91 RB 38 0.8 - - 0+ 1.46
Willowbank 1b Oct 14/91 RB 48 1.4 - - 0+ 1.27
rom u/s of bridge... pools
Blaeberry 2 5 Oct 14/91 RB 48 1.6 - - 0+ 1.45
Blaeberry 2 5 Oct 14/91 RB 73 5.1 - - 0+ 1.31
Blaeberry 2 5 Oct 14/91 6xCC - - -
Blacberry Ist bridge u/s of Trans Cdn Hwy... approx 50 WF range (5-8cm)
Blaeberry 3 6 Oct 14/91 BT 153 35.2 - - 0.98
Blaeberry 3 6 QOct 14/91 BT 120 17.3 - - 1.00
Blaeberry 3 6 Gct 14/91 BT 68 3.3 - - 1.05
Blaeberry 3 6 Gt 14/91 WF 45 0.9 - - 0.92
Blaeberry 1 7 Oct 15/91 1xCC - - -
BLUEWATER CREEK
Bluewater 4 2 Oct 08/91 BT 83 5.3 - - - 0.93
Bluewater 4 2 Oct 08/91 BT 72 3.6 - - 0+ 0.96
Bluewater 4 2 Oct 08/91 BT 54 1.7 - - 0+ 1.08
Bluewater 4 2 Oct 08/91 BT 39 0.6 - - 0+ 1.01
- Bluewater 3 3 Oct 09/91 BT 73 4.8 - - 0+ 1.23
Bluewater 3 3 Oct 09/91 BT 43 0.8 - - 0+ 1.01
Bluewater 3 3 Oct 09/91 BY 44 0.9 - - 0+ 1.06
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Columbia River Tributaries Study (2099)
1
Bluewater 3 3 Oct 09/91 BT 4 0.6 - - 0+ 0.87
Bluewater 3 3 QOct 09/91 BT 79 48 6 1 0+ 0.97
Bluewater 3 3 Qct 09/91 BT 89 7.7 6 2 1+ 1.09
Bluewater 3 3 Oct 09/91 BT 133 21.6 6 3 1+ 0.92
Bluewater 3 3 Qct 09/91 BT 137 25.9 7 1 ur 1.01
Bluewater 3 4 Oct 08/91 BT 89 6.3 7 2 0+ 0.89
Bluewater 3 4 Oct 09/91 BT 83 6.2 7 3 0+ 1.08
Bluewater 3 4 Oct 09,/91 BT 86 6.3 8 1 1+ 0.89
Bluewater 3 4 Oct 09/91 BY 57 1.8 - - 0+ 0.97
Bluewater 3 4 Oct 09/91 BT 61 2.6 - - 0+ 1.15
Bluewater 3 4 Oct 09/ BT 63 2.7 - - 0+ 1.08
Bluewater 3 4 Oct 09/91 BT 47 1.0 - - 0+ 0.96
Bluewater 3 4 Oct 09/91 BT 58 21 - - 0+ 1.08
. Bluewater 3 4 Oct 09/91 BT 63 2.3 - - 0+ 0.92
Bluewater 3 4 Oct 09/91 BT 45 09 - - O+ 0.92
Biuewater 3 4 QOct 09/91 BT 43 0.6 - - 0+ 0.75
Bluewater 3 4 Qct 09/91 BT 52 1.4 - - 0+ 1.00
Bluewater 3 4 QOct 09/91 BT 51 1.9 - - 0+ 1.43
Bluewater 3 4 Qct 09/91 BT 49 1.1 - - 0+ 0.83
Bluewater 2 5 Oct 09/91 BT 135 222 8 2 2+ 0.90
Bluewater 2 5 Oct 09/91 BT 44 0.8 - - 0+ 0.94
Bluewater 2 6 Oct 09/91 BT 97 10.5 9 1 T+ 1.15
Bluewater 2 6 Oct 08/91 8T 113 14.0 9 2 1+ 0.97
Bluewater 2 6 Oct 09/91 BT 51 1.1 - - 0+ 0.83
Bluewater 2 6 Qct 09/91 BT 122 17.8 g 3 2+ 0.8
Biuewater 2 6 Oct 09/91 BT 82 5.0 - - 0+ 0.91
Bluewater 2 6 Oct 09/91 BT 49 1.1 - - 0+ 0.93
Biuewater 2 6 Oct 08/91 BT 53 1.4 - - 0+ 0.94
Bluewater 2 6 Oct 09/91 BT 55 1.5 - - 0+ 0.80
Bluewater 2 6 Oct 08/91 BT 46 0.9 - - 0+ 0.2
Bluewater 2 6 Oct 09/91 BT 49 1.3 - - 0+ 1.10
Bluewater 2 6 Oct 08/91 BT 42 0.7 - - O+ 0.94
Whitepine 1 Oct 10/91 CT 17 124 10 1 2+ 0.77
Whitepine 1 Oct 10/91 CcT 106 1.5 10 2 2+ 0.97
Whitepine 1 Oct 10/91 Ct 82 59 10 3 0+ 1.07
Whitepine 1 Cet 10/91 CT 165 55.7 11 1 2+ 1.24
Whitepine 1 Cct 10/91 CT 166 57.4 11 2 3+ 1.25
Whitepine 1 Oct 10/91 CT 148 26.9 11 3 ur 0.96
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] |

Whitepine 1 |Oct10/91] RB/CT 49 14 - - 0+ - 1.19
Whitepine 1 Oct 10/91| RB/CT 82 5.2 - - 0+ 0.94
Whitepine 1 Oct10/91| RB/CT 74 3.6 - - 0+ 0.89
Whitepine : 1 Oct10/91; RB/CT 83 6.2 - - 0+ 1.08
rom pool below culvert
Whitepine 1 Oct 10/91 ) 107 11.5 12 1 1+ 0.94
Whitepine 1 Oct 10,/91 CT a5 8.8 12 2 1+ 1.03
Whitepine 1 Oct 10/91 ) 122 17.6 12 3 2+ 0.97
Whitepine 1 Oct10/91| RB/CT 51 4.3 - - 0+ 3.24
Whitepine 1 Oct 10/91] RB/CT 80 4.9 - e - 0.96
Whitepine 1 Oct 10/91| RB/CT 57 1.7 - - 0+ 0.92
Whitepine 1 Oct10/91| RB/CT 50 1.4 - - 0+ 1.12
Whitepine 1 |Oct10/91| RB/CT 55 1.8 - - 0+ 1.08
Whitepine 1 Oct10/91| RB/CT 54 1.4 - - 0+ 0.89
Whitepine 1 Oct10/91| RB/CT 52 1.5 - - 0+ 1.07
Whitepine 1 Oct10/91] RB/CT 67 3.0 - - 0+ 1.00
Whitepine 1 Oct 10/91 RB/CT 44 1.0 - - 0+ 1.17
Whitepine 1 Oct 10/91 RB/CT 50 1.3 - - 0+ 1.04
Whitepine 1 Oct 10/91| RB/CT 52 15 - - 0+ 1.07
Whitepine 1 Oct 10/91| RB/CT 52 1.3 - - 0+ 0.92

B/CT hybrid - no hyoid teeth detected on the smaller fish

Bluewater 1 7a Oct 10/91 RB 96 11.4 13 1 1+ 1.28
Bluewater 1 7a Oct 10/91 RB 93 9.5 13 2 1+ 1.18
Bluewater i 7a Oct 10/91 RB 71 3.6 13 3 1+ 1.01
Bluewater 1 7a  |Oct10/91 RB 51 1.4 - - 0+ 1.06
Bluewater 1 7a Oct 10/91 RB 43 0.9 - - O+ 1.13
Bluewater 1 7a Oct 10/91 RB 42 0.9 - - O+ 1.21
Bluewater 1 7a Oct 10/91 RB 49 1.2 - - 0+ 1.02
Bluewater 1 7a Oct 10/91 RB 44 0.8 - - 0+ 0.94
Bluewater 1 7a Oct 10/91 RB 42 0.8 - - 0+ 1.08
Bluewater 1 7a Oct 10/81 RB 39 0.6 - - 0+ 1.01
Bluewater 1 7a Cct 10/91 BB 46 1.1 - - 0+ 1.13
Bluewater 1 7a Oct 10/81 BB 47 1.0 - - 0+ 0.96
Bluewater 1 7a Oct 10/91 RB 41 0.9 - - 0+ 1.31
Bluewater 1 7a Oct 10/91 RB 41 0.6 - - 0+ 0.87
Bluewater 1 73 Oct 10/91 RB 35 0.4 - - 0+ 0.93
Bluewater 1 7a Oct 10/91 RB 42 0.7 - - 0+ .94
Bluewater 1 7a Oct 10/91 RB 42 0.9 - - 0+ 1.21
Bluewater 1 7a Oct 10/91 RB ) 46 1.0 - - 0+ 1.03
Bluewater 1 7a Oct 10/91 RB 42 0.7 - - 0+ 0.94
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Bluewater 1 7a  |Oct 10/91 RB 36| 06| - - 0+ 1.29
Biluewater 1 7a Qct 10/91 RB 51 1.6 - - 0+ 1.21
Bluewater 1 7a Oct 10/91 RB 50 1.4 - - 0+ 1.12
Bluewater 1 7a Oct 10/91 RB 36 0.5 - - 0+ 1.07
Bluewater 1 7a QOct 10/91 RB 47 1.0 - - 0+ 0.96
Bluewater 1 7a Oct 10/91 RB 40 0.7 - - 0+ 1.089
Bluewater 1 7a Qct 10/ RB 35 0.5 - - 0+ 1.17
Bluewater 1 7a Oct 10/ RB 50 1.2 - - 0+ 0.96
Bluewater 1 7a Oct 10/91 RB 37 0.6 - - 0+ 1.18
Bluewater 1 7a Oct 10/91 RB 34 0.4 - - 0+ 1.02
Bluewater 1 7a Oct 10/91 RB 36 0.5 - - 0+ 1.07
Bluewater 1 7a Oct 10/91 5xCC - - - -

rom isolated pool laterally fed through ground from mainstem
Bluewater 1 7b Oct 10/91 RB 96 14.0 - - - 1.58
Bluewater 1 7b Qct 10/91 RB 42 0.9 - - 0+ 1.21
Bluewater 1 7b Oct 10/91 RB 45 1.0 - - 0+ 1.10
Bluewater 1 7b Oct 10/91 RB 46 1.0 - - 0+ 1.03
Bluewater 1 76 |Oct 10/91 RB 36 0.6 - - 0+ 1.29
Bluewater 1 7b Oct 10/91| 3 x Torrent CC - - -

from left bank of mainstem (run/riffle)
Bluewater 1 8 Oct10/01| 2xCCG - - - -
Bluewater 1 8 Oct 10/01} 3 x Torrent CC - - -
Bluewater 2 9 Oct 11/91 BT 204 88.0 14 1 3+ 1.04
Bluewater 2 9 Oct 11/91 RB 127 21.2 14 2 2+ 1.03
Bluewater 2 9 Oct 11/91 RB 111 17.3 14 3 2+ 1.26
Bluewater 2 9 Oct 11/91| 1 x Torrent CC - - -
Bluewater 2 T0 Cct16/91 BT 87 - - - -

“elicopter drop-in

|

Page 6



Columbia River Tributaries Study {(2099)
BLACKWATER CREEK

Blackwater 4 1 Oct 06/91 RB 53 1.5 - - 0+ 1.01
Blackwater 4 1 Oct 06/91 RB 44 0.8 - - 0+ 0.94
Blackwater 4 1 Oct 06/91 . RB 51 1.6 - - 0+ 1.21
Blackwater 4 1 Oct 06/91 RB 49 1.3 - - 0+ 1.10
Blackwater 4 . 1 Qct 06/91 RB 57 2.1 - - 0+ 1.13
Blackwater 4 1 Qct 06/91 RB 46 1.1 - - 0+ 1.13
Blackwater 4 1 Oct 06,/91 RB 45 1.2 - - 0+ 1.32
Blackwater 4 1 Oct 06,/91 RB 62 2.4 - - 0+ 1.01
Blackwater 4 1 Oct 06/91 RB ' 65 3.0 - - 0+ 1.09
Blackwater 4 1 Oct 06,/91 RB 43 0.8 - - 0+ 1.01
Blackwater 4 1 Oct 06/91 RB 48 1.0 - - O+ 0.80
Blackwater 4 1 Oct 06/91 RB 57 2.6 - - 0+ 1.40
Blackwater 4 1 Oct 06/ RB 52 1.7 - - 0+ 1.21
Blackwater 4 1 Oct 06/91 AB 49 1.5 - - 0+ 1.27
Blackwater 4 1 Oct 06/91 RB 54 1.8 - - 0+ 1.14
Blackwater 4 1 Oct 06/91 RB 134 32.8 2 1 2+ 1.36
Blackwater 4 1 Oct 06/91 RB 152 40.1 2 2 2+ 1.14
Blackwater 4 1 Oct 06/91 RB 77 8.0 2 3 1+ 1.31
Blackwater 4. 1 Oct06/91| RB 100 12.6 3 1 ur 1.26
Blackwater 4 1 Oct 06/91 RB 49 1.5 - - 0+ 1.27
Blackwater 4 1 Oct 06/91 RB 51 1.9 - 0+ 1.43
Blackwater 4 1 Oct 06/91 RB 66 3.8 - - 0+ 1.32
Blackwater 4 1 Qct 068/91 6xCC - - -
Blackwater 4 1 Oct06/91; 1xCCG - - -

10te: see field notes for capture area breakdown

ilso: approx 10 x RB (15cm) seen u/s of site, in Ig beaver pool
Blackwater 4 2 Oct 06/91 RB 37 - - 0+

note: cbserved 10cm salmonid
Blackwater - 4 3 Oct 06/91 RB 43 1.1 - - 0+ 1.38
Blackwater 4 3 Qct 06/91 RB 41 0.8 - - 0+ 1.16
Blackwater 4 3 Oct 06/91 RB 49 1.4 - - O+ 119
Blackwater 4 3 Oct 06/91 RB 47 1.2 - - o+ 1.16
Blackwater 4 3 Oct 06/91 RB 46 1.3 - - 0+ 1.34
Blackwater 4 3 Oct 06/91 3xCC - - -
Blackwater 3 4 Oct 7/91 10xRB |C. 80-150 - -

wote: RB Observed in pool u/s of beaver dam. No card for these fish.
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Columbia River Tributaries Study (2099)
|

Blackwater 3 5 Oct 07 /91 RB 94 9.5 3 2 1+ 1.14
Blackwater 3 5 Oct 07/91 RB 88 8.4 3 3 1+ 1.23
Blackwater 3 5 Oct 07/ RB 99 1.7 4 1 1+ 1.21
Blackwater 3 5 Oct 07/91 RB 104 13.6 4 2 2+ ' 1.21
Blackwater 3 5 Oct 07/91 RB 51 1.5 - - 0+ 1.13
Blackwater 3 5 Oct 07/91 RB 55 1.9 - - 0+ 1.14
Blackwater 3 5 Oct 07/91 RB 42 1.0 - - 0+ 1.35

. Blackwater 3 5 Qct 07/91 RB 46 1.2 - - 04 1.23
Blackwater 3 5 Qct 07 /91 RB 34 0.4 - - 0+ 1.02
Blackwater 3 5 QOct 07 /91 RB 58 2.5 - - O+ 1.28
Blackwater 3 5 Qct 07/ RB 62 25 - - 0+ 1.05
Blackwater 3 5 Oct 07 /91 RB 52 1.4 - - 0+ 1.00
Blackwater 3 5 Oct 07/91 RB 55 1.6 - - 0+ 0.95
Blackwater 3 5 Oct 07 /91 AB 57 25 - - 0+ 1.35
Blackwater 3 5 Oct 07 /91 AB 61 3.0 - - 0+ 1.32
Blackwater 3 5 Oct 07 /91 RB 62 2.8 - - 0+ 1.17
Blackwater 3 5 Oct 07 /91 RB 56 2.2 - - 0+ 1.25
Blackwater 3 5 Oct 07/91 RB 50 1.7 - - 0+ 1.36
Blackwater 3 5 Oct 07/91 RB 44 1.2 - - 0+ 1.41
Blackwater 3 , 5 Oct 07 /91 RB 38 0.6 - - o+ 1.09
Blackwater 3 5 Oct 07/91 RB 39 0.7 - - 0+ 1,18
Blackwater 3 5 Cct 07/91 RB 43 1.0 - - 0+ 1.26
Blackwater 3 5 Oct07/91| 6xCCG - - -
Blackwater 3 5 Oct 07/91| 4 x Torrent CC - - -

and first pass site #5
Blackwater 3 5 Oct 07/9 RB 43 1.0 - - 0+ 1.26
Blackwater 3 5 Oct 07/91 RB 48 1.2 - - 0+ 1.09
Blackwater 3 5 Oct 07 /91 RB 50 1.6 - - 0+ 1.28
Blackwater 3 5 Oct07/91] - RB 48 1.3 - - 0+ 1.18
Blackwater 3 5 Oct 07 /91 RB 47 1.5 - - 0+ 1.44
Blackwater - 3 5 |Octo7/91 RB 39 0.7 - s 0+ 1.18
Blackwater 3 5 Oct 07/91 BB 42 1.4 - - 0+ 1.89
Blackwater 3 5 Oct 07/01 RB 46 1.0 - - 0+ 1.03
Blackwater 3 5 Oct 07 /91 RB 40 0.8 - - 0+ 1.25
Blackwater 3 5 Oct07/91| 5xCCG - - -
Blackwater 3 5 Oct 07/91| 3 x Torrent CC - - -

:nd second pass site #5 '
Blackwater 1 8 Oct 08/91 RB 106 15.3 5 1 2+ 1.28
Blackwater 1 8 Oct 08/91 RB 100 12.9 5 2 1+ 1.29
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o

Blackwater 1 8 Oct 08/91]

Blackwater 1 8 Oct 08/91

Blackwater 1 8 Oct 08/91

Blackwater 1 8 Oct 08/91

Blackwater 1 8 QOct 08/91

Blackwater 1 8 Qct 08/91 RB 51 1.8 - o+ 1.36

Blackwater 1 8 Oct 08/91. RB 47 1.3 - 0+ 1.25

Blackwater 1 8 Oct 08/91 RBE 47 1.3 - 0+ 1.25

Blackwater 1 8 Oct 08/91 RB 53 1.9 - 0+ 1.28

Blackwater 1 8 Oct 08/91 RB 40 0.7 - 0+ 1.09

Blackwater 1 8 Oct 08/91 RB 29 0.2 - 0+ 0.82

CAMP CREEK
Camp 1 3 Oct 01/91 RB 3 0.3 - 0+ 1.01
Camp 1 3 Oct 01/91 BT 50 1.1 - 0+ 0.88
Camp 1 3 Oct 01/91 4xCC - -
note: ohserved 2 KO holding in area
Gold 1 Oct 01/91 BT 120 -
Gold 1 Oct 01/91 CT 70 -
Camp 4 5 Cct 10/91 CT 73 5.5 1 1+ 1.41
Camp 4 5 Oct 10/91 BT 89 5.7 2 1+ 0.81
Camp 4 5 Oct 10/91 RB 63 2.8 3 0+ 1.12
Camp 4 5 Oct 10/91 BT 52 1.5 - 0+ 1.07
Camp 2 9 Oct 03/91; 2xCCG - -
Camp 2 10 Oct 03/91 3xCC - -
note: 1 salmonid escaped

Camp 4 11 Oct 03/91 BT 43 0.8 - 0+ 1.01
Camp 4 11 Oct 03/91 BT 44 0.8 - 0+ 0.84
Camp 4 11 Oct 03/91 BT 44 0.9 - 0+ 1.06
Camp 4 11 Oct 03 /91 BT 47 1.0 - 0+ 0.96
Camp 4 11 Oct 03/91 BT 43 0.8 - 0+ 1.01
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SPILLIMACHEEN RIVER

Spillimacheen 5 1 Qct 23 /91 RB 90 2.0 24 1 1+ 1.23
Spillimacheen 5 1 Cct 23/91 RB 93 8.5 24 2 1+ 1.06
Spillimacheen 5 1 QOct 23 /91 RB 103 12.7 24 3 2+ 1.16
Spillimacheen 5 1 Oct 23 /91 RB 73 4.1 - - 1.05
Spillimacheen 3 2 Oct24/91) . EB 100 10.2 25 1 1+ 1.02
Spillimacheen 3 2 Oct 24/91 PW 91 5.9 - - 0.78
Spillimacheen 3 2 Oct 24/91] 3xCCG - - -

3pillimacheen 3 3 Oct24/91] 3xCC - - -

Spillimacheen 3 3 Oct 24/91 5xWF |5mm: 4 @ 50mm) -

3pillimacheen 3 5 Oct 25 /91 EB 113 16.7 25 2 1+ 1.16
Spillimacheen 3 5 Oct 25/91 BT 111 14.5 25 3 1+ 1.06
Spillimacheen 3 5 Qct 25/91 Mw © 62 2.0 - - 0.84
Spitimacheen 3 5 Oct 25 /91 MW 59 1.8 - - 0.88
3piflimacheen 3 5 QOct 25 /91 2xCC - - -

10te; Brook Trout taken from pool at mouth of small tributary

3pillimacheen 1 6 Oct 26/91| 3 x M (range 50 - 100mm) - -

Spillimacheen 1 6 Oct 26/91|1 x SU (Coarse Scale) - -

Spillimacheen 1 6 Oct 26/91|2x CC  (Torrent) - - -

{elicopter drop-in

spillimacheen 1 7 Oct 27/91| shocked: 95 sec = 0 fish

Spillimacheen 1 8 Oct 27/91] x CC (Torrent) - - -

Spillimacheen 1 8 Qct 27/91] 1 x SU (Coarse Scale ™ 140mm) -

wote: shocked 405 sec

3pillimacheen 1 9 Oct 27/91 MW 80 - - -

pillimacheen 1 g Oct 27 /91 Mw 80 - - -

Spillimacheen 1 9 Oct 27/H MW 50 - - -

spillimacheen 1 9 Oct27/91| 3xRSC jrange (50 - 90mm) - -

3pillimacheen 1 10 Oct 28/91| shocked: 110 sec = 0 fish

iote: side channel with slush forming throughout instream

Spillimacheen 1 11 Cet 28/91 Mw 291 - 26 i 7+
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Spilimacheen | 1 11 |Oct28/91] MW 171 - 26 2 3+
Spillimacheen 1 11 Oct 28/91 Mw 195 69.4 26 3 ur 0.94
Spillimacheen 1 11 Oct 28/91 MW 142 28.4 27 1 2+ 0.99
3pillimacheen 1 11 Oct 28/91 MW 132 20.1 27 2 ur 0.87
Spillimacheen 1 11 Oct 28/91 EB g9 111 27 3 14 1.14
Spillimacheen 1 11 Oct 28/91 MW 121 17.9 - - 1.01
Spillimacheen 1 11 Oct 28/91 MW 97 8.0 - - 0.88
3pillimacheen 1 11 Oct 28/91 MW 104 8.2 - - 0.73
Spiliimacheen |. 1 11 Oct 28/91 MW 153 31.3 ~ .- 0.87
Spillimacheen 1 11 Oct 28/91 MW 111 i1.6 - - 0.85
aote: larger MW found mid-channel /faster water... spawners??? .
Spillimacheen 1 12 |Oct 28/91 BB 119 10.5 - - 0.62
Spillimacheen 1 12 Oct 28/91 BB 144 17.5 - - 0.59
Spillimacheen 1 12 Oct 28/91 BB 130 - - -
Spillimacheen 1 12 Oct 28/91 BB 167 26.3 - - 0.56
Spillimacheen 1 12 QOct 28/91 3xDC |(Longnose) - -
Spillimacheen 1 i2 Oct28/91| 6xCCG - - - -
yotg: BB found below fast water in Ig boulders/shallow water
|
BOBBIE BURNS CREEK ;

Bohbie Burns 2 1 Oct 21/91 PW | 50 - - -
Sobbie Burns 6 3 Oct 22/91| shocked: 288 sec = 0 fish

t f

McMurdo 1 Oct 22/91| shocked: 550 sec = no fish caught*
 observed 2 fish (salmonids?) | |
Chrystalline 1 Oct 26/91| shocked: 250 sec = Q fish

| |
3obbie Burns 3 4 Oct 29/91| shocked: 224 sec = 0 fish
iote: heave ice forming throughout. Edge iced with slush instream
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APPENDIX 11

Summary of DFO/MOEP Stream Survey Forms for Each Site
(Note that 999’s are default values for ficlds with no recorded value)

Triton Environmental Consultants Ltd. A 2099/WP# 4559
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APPENDIX HI
Catch per Unit Effort at Each Fish Sampling Site

7

Triton Environmental Consultants Led. 2009/ WP# 4559



COLUMBIA RIVER TRIBUTARY STUDY

|

Electrofishing catch and effort

|

. 1
BEAVERFOOT RIVER
Beaver-1 1 no shocking
Beaver-2 1 6 6 400 73 0.03 0.16
Beaver-3 2 3 1 352 58 0.01 0.07
Beaver-4 2 1 2 570 0.01
Beaver-6 1 1 350 0.60
Fraser-1 0 0 260 _
Fraser-2 4 0 248 64 0.02 0.06
lce -1 no shaocking
Moose-1 4 0 3N 79 0.01 0.05
BLACKWATER CREEK
Blkwtr-1 4
pass #1 13 1 217 46.5 0.06 0.30
pass #2 3 0 237
total 16 1 454 46.5 0.04 0.37
Blkwtr-1a 4
pass #1 4 0 206 26.3 0.02 0.15
pass #2 3 6 194
total 7 6 400 26.3 0.03 0.49
Blkwtr-2 4 2 0 170 60 0.01 0.03
Blkwtr-3. 4 5 33.8 0.15
Blkwtr-5 3
pass #1 22 10 500 40.5 0.06 0.79
pass #2 9 8 400
total 31 18 900 40.5 0.05 1.21
Blkwtr-6 1 no shocking
Blkowtr-7 1 no shocking
Blkwtr-8 1 13 0 33.8 0.38
BLAEBERRY RIVER
Blae-1 4 6 0 180 0.03
Blae-2 5 9 0 200 44 0.05 0.20
Blae-3 4 0 0 250 96 0.00 0.00

Page 1




COLUMBIA RIVER TRIBUTARY STUDY
| | |
Electrofishing catch and effort
Blae-4 3 1 12 258 58 0.05] 0.22
Blae-5 2 2 6 276 51 0.03 0.16
Blae-6 3 4 0 225 68 0.02 0.06
Blae-7 1 0 1 42 0.02
Willow-1(pool) 12 0 350 60 0.03 0.20
Willow-1 {rifle) 7 0 166 55.2 0.04 0.13
Mumm-1 no shocking
Redburn-1 ' no shacking
BLUEWATER CREEK

Blue-1 4 1 0 _ not from shocking
Blue-2 4 4 0 26.5 0.15
Blue-3 3 :

pass #1 5 0 335 64 0.01 0.08

pass #2 3 0 253

total 8 0 588 64 0.01 0.13
Blue-4a 3 14 0 40 0.35
Blue-4b 3 1 0 32 0.03
Blue-5 2 5 0 586 64 0.01 0.08
Blue-6 2 13 0 620 76.5 0.02 017
Blue-7 1 5 3 521 56.3 0.02 0.14|only frorm main channel

|
Blue-8 1 0 5 31 0.16
Blue-9 2 3 1 43.5 0.09
Blue-10 2 1 ¢ 360 74 0.00 0.01
Whtpne-1(riffie) '

pass #1 14 0 280 56 0.05 0.25

pass #2 1 0 308

total 15 0 588 56 0.03 .27
Whipne-1 (pool) 10 4] 224 28 0.04 0.36

|

Page 2



COLUMBIA RIVER TRIBUTARY STUDY
| | |
Electrofishing catch and effort
| l
CAMP CREEK

Camp-1 1 no shocking
Camp-2 . i no shocking
Camp-3 1 .

pass #1 1 3 281 70 0.01 0.06

pass #2 i} 1 318

total 2 4 599 70 0.01 0.09
Camp-4 4 no shocking
Camp-5 4

pass #1 4 0 424 56 0.01 0.07

pass #2 0 0 360

total 4 : 0 784 56 0.01 0.07
Camp-6 4 no shocking
Camp-7 5 no shocking
Camp-8 4 0 2 248 15 0.01 0.13
Camp-9 2 1 3 440 24 0.01 0.17
Camp-10 2 no shocking
Camp-11 4 5 0 200 12| 0.03 0.42
Gold-1 2 0 50 0.04

SPILLIMACHEEN RIVER

Spitti-1 5 4 0 254 25 0.02 0.18
Spilli-2 3 2 3 374 80 0.01 C.06
Spilli-3 3 5 3 380 80 0.02 0.10
Spitti-4 3 no shocking
Spilli-5 3 3 0 480 126 0.01 0.02(from main channel
Spilli-5 3 3 0 100 5 0.03 0.60|from mouth of trib,
Spilli-6 1 0 6 454 180 0.01 0.03
Spilli-7 i a 0 95 20 0.00 0.00
Spilli-8 1 0] 2 405 258 0.00 0.01
Spilli-g 1 3 3 237 66 0.03 0.09
Spilli-10 1 from side-channel
Spilli-11a 1 11 0 532 270 0.02 0.04|More MW not captured
Spilli-11b 1 no shocking
Spilli-12 i 4 6 477 69 0.02 0.14
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COLUMBIA RIVER TRIBUTARY STUDY

|

Electrofishing catch and effort

" {McMurdo-1

2 0 550 50 0.00 0.04|2 fish seen but not captured
BOBBIE BURNS CREEK
BB-1 2 1
[BB-2 3 no shocking
BB-3 6 0 0 280 46 0.00 0.00
BB4 3 0 0 224 - 44 0.00 0.00
Crystatine -1 0 0 250
Malachite-1 0 no shocking
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