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Introduction

Three fisheries consultants were retained by the Ministry of Transportation and Highways
to provide assessment services for the Cache Creek to Rockies Program. The firms and
their areas of responsibility for the program are as follows:

e LGL Ltd. Environmental Research Associates - Cache Creek to Canoe

e P. A Harder and Associates Ltd. — Canoe to Mt. Revelstoke Park West Gate

e C(Coast River Environmental Services Ltd. - Mr. Revelstoke Park West Gate to Yoho
Park West Boundary.

Their first deliverable was to provide an overview of sensitivities and habitat conditions
along this portion of the Trans Canada corridor. This appendix is a compilation of the
reports prepared to document existing conditions. The information provided in this
appendix is supplemental to the fisheries information presented in the main existing
conditions photo-mosaic report.

In this appendix, the fisheries consultants have ranked point-specific sensitivities, such as
a stream crossing either high, moderate or low. Ranking criteria for high, moderate and
low sensitivity were developed in consultation with recognized standards and with each
other, to provide a consistent ranking of sensitivities along the corridor. Any variation in
the criteria used to establish a ranking level is attributable to the differing regional
fisheries 1ssues and levels of available information regarding the resource. For example,
fish resources are relatively well documented in the Cache Creek to Canoe program area,
but very little documentation exists for fish resources between Mt. Revelstoke Park and
the Columbia River. Therefore, the level of effort in original fieldwork was much higher
in the latter area than in the former, and is reflected in the documentation provided in this
report.

In the Mt. Revelstoke Park West Gate to Yoho Park West Boundary area, corridor level
fisheries sensitivities were also documented. Corridor features were mapped on the basis
of general fish habitat sensitivity within 100m of the highway.
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1.0 Introduction

The Thompson River system is a very important salmon producing area and is a major
contributor to the total Fraser River salmon production and to genetic diversity of Fraser
salmon. Salmon use the watercourses in the North and South Thompson River basins for
rearing, migration and spawning. This includes the major river systems and the small
tributaries to these larger rivers. Resident fish species are also found throughout the basin.

The Trans Canada Highway between Cache Creek and Canoe Creek is often within 500m
of the Thompson River and South Thompson River for most of the highway’s length. In
several places, the highway is within 100m of the Thompson River, South Thompson River,
or Shuswap Lake. There are numerous crossings by the highway of tributary streams to the
Thompson or South Thompson, many of which are important fish streams.

This report summarizes existing conditions of fish habitat and aquatic stream environments
along the Trans Canada Highway from Cache Creek to Canoe. Sensitivity ratings for these
habitats were developed to distinguish sensitive habitats from non-sensitive habitats. The
results are portrayed on the 11x17 photomosaics in this Existing Conditions report with
supporting information provided in the tables to this appendix. Additional information was
collected at important stream crossings and these data are provided in a separate database
that is not directly part of this report.

2.0 Methods

A reconnaissance level assessment of important fish and aquatic habitats was undertaken
during the week of November 9, 1998. The assessment included a brief field visit and
collection of baseline data within a 100m section of each stream, aquatic feature, or shoreline
encroachment. This was augmented by a review of existing literature and interviews with
Department of Fisheries and Oceans staff and Ministry of Environment, Lands and Parks
staff in Kamloops.

The data collected was compiled and synthesized into a table of 5 summary variables:
Location Kilometre Inventory (LKI) point, aquatic feature name, road feature, habitat use,
and sensitivity rating.

Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
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Aquatic Feature Name

The aquatic feature name was obtained from 1:20,000 TRIM mapping and cross-referenced
to gazetted names where possible.

Road Feature

The road feature at each stream crossing or encroachment by the alignment was identified
as either: bridge (BR), box culvert (BC), round culvert (RC), or none in the case of
encroachments. A subscript denoting culvert material (concrete or metal) was also included.

Habitat Use

Habitat use was defined as rearing (R), spawning (S), or migration (M). Habitat use was
recorded for either known or potential for each category.

Sensitivity Rating

A simple rating of high (H), Moderate (M) or low (L) was used to describe existing fish
values (termed sensitivity) at point features (stream crossing) and corridor features (areas of
encroachment parallel to the highway). The sensitivity ratings are defined in the table below.
The category Low includes all non-fish bearing streams, tributary to the Thompson or South
Thompson system, that are illustrated on 1:20,000 TRIM maps.

Sensitivity Rating | Definition

High denotes a well-defined aquatic feature, such as a stream or lake that
supports anadromous, resident trout, char, or other provincially
significant species, where access is not restricted by a natural barrier,
or there is high fisheries potential

Moderate denotes an aquatic feature that has limited fish use by resident species
only (not salmon, trout or char), with limited potential for fish
production, but has strong linkages to downstream important fish
habitat (i.e. provides food, nutrients, and quality water to downstream
habitats)

Low denotes an aquatic feature that may or may not be well defined, has
no fish species present, poor fisheries potential, but may have
seasonal linkages to downstream fish habitat

Cache Creek to Rockies Program — Existing Conditions Report Fail, 1998
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3.0 Results
3.1 Cache Creek to Monte Creek

Eighteen streams (all named on TRIM) were assessed along the section of the highway,
between Cache Creek and Monte Creek (Table Al). Of these, eight are known to currently
have, or have the potential to support anadromous salmon as well as resident species of fish:
Bonaparte River, Cache Creek, Deadman River, Thompson River, South Thompson River,
Campbell Creek and Monte Creek. An additional four streams are suspected to support
limited resident trout populations. These are Cherry Creek, Peterson Creek, Bathe Creek and
Durand Creek.

Along the corridor, eight aquatic features within the highway right-of-way (50m either side
of the centreline) were identified as having high fish sensitivity. Six of these are existing
stream crossings and two are encroachments by the highway within 50m of the waterbody.
Four streams and one encroachment have moderate fish sensitivity because of a suspected
but limited presence of small trout populations. The remaining three streams and three
“ditches” all have low fish sensitivity as do the numerous other crossings of small water
courses by the highway.

Four of the stream crossings have spanning bridges and four have culverts in varying states
of conditions. The culverts at Cherry Creek and Monte Creek are perched and not
functioning well from a fisheries perspective. The two linear encroachments within 50m of
an aquatic feature are along lower Cache Creek (LKI 0.2 to 1.2, west bound) and along
Cherry Creek (LKI 59.7 to 60.0 and 62.0 to 64.4, east bound).

3.2 Monte Creek to Sorrento West

Eleven aquatic features {all named on TRIM) were assessed along this section of the
highway, between Monte Creek and Sorrento West (Table A2). Of these, two are lakes
(Little Shuswap and Shuswap) and three are streams known to support, or have the potential
to support anadromous salmon as well as resident species of fish: Harper Creek, Chase Creek
and Little River (South Thompson).

Along the corridor, four aquatic features within the highway right-of-way (50m either side
of the centreline) were identified as having high fish sensitivity. One of the features is an
existing stream crossing and three are encroachments by the highway within 50m of the
water body. The stream crossing of Chase Creek is a spanning bridge. Harper Creek was
identified as having moderate sensitivity because of the presence of rearing chinook
downstream of the crossing. The remaining creeks in this section all received a moderate
sensitivity rating due to the suspected presence of resident species, including rainbow trout.
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The three linear encroachments within 50m of an aquatic feature include the south shore of
Little Shuswap Lake (LKI 34 to 37, west bound), the south shore of Little River (LKI 38
to 41; west bound) and the south shore of Shuswap Lake (LKI 41 to 44.2; west bound).

3.3  Sorrento West to Balmoral (Ford Road)

Four streams (all named on TRIM) were assessed along the section of the highway, between
Sorrento West and Balmoral (Ford Road) (Table A3). These four aquatic features within the
highway right-of-way (50m either side of the centreline) were identified as having moderate
fish sensitivity as they support (or are suspected to support) small populations of resident
trout species.

34 Balmoral to Canoe

Six streams (all named on TRIM) were assessed along the section of the highway, between
Balmoral and the mouth of Canoe Creek (Table A4). All of these are known to support
anadromous salmon and/or resident trout

Along the corridor itself, six stream crossings were identified as having high fish sensitivity
and two have moderate fish sensitivity. One of the stream crossings has a spanning bridge,
two have round culverts and four have box culverts. Two of the box culverts on Canoe
Creek are perched. The crossing of White Creek at LKI 66.4 was rated as high sensitivity.
The culvert at this crossing is a box culvert in good condition.
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Table Al. Existing aquatic features along Trans Canada Highway between Cache

Creek and Monte Creek
Segment LKI Aquatic Feature | Road Feature | Habitat Use [Sensitivity
920 -0.25-0.15 | Bonaparte River none M,R,S H
920 0.1-1.2 Cache Creek none M,R.,S H
920 154 Battle Creek RCm M,R,S M
920 323 Deadman River BR M,R,S H
G20 36.0 Thompson River BR MRS H
920 41.0 Durand Creek RCc NONE M
920 53.1 Brussels Creek RCc NONE L
920 55.4 Duffy Creek RCc NONE L
920. 55.8 Cherry Creek 2RCc M,R,S M
920 59.7-60.0, | Cherry Creek None M,R,S M
62.0-64.4
2050 6.0 Guering Creek BCc NONE L
2060 3.2 Peterson Creek BR R M
925 0.5-1.1, |South Thompson None S.RM H
2.4-4.0 River
925 7.0 McCrachen RCm NONE L
925 7.4 McCrachen RCm NONE L
925 8.2 Juniper Ditches RCm NONE L
925 16.5 Campbell Creek BCc RM,S H
925 25.1 Monte Creek RCm R.M,S H

Table A2. Existing aquatic features along Trans Canada Highway between Monte
Creek and Sorrento West

Segment LKI Aquatic Feature | Road Feature | Habitat Use |Sensitivity
935 6.5 Dry Creek RCm SUSPECTED M
935 82 Neds Creek RCc SUSPECTED M
935 12.8 Martin Creek RCm SUSPECTED M
935 13.8 Laveau Creek RCm NONE L
935 15.7 Harper Creek RCm R M
935 29.5 Chase Creek BR M,R,S H
935 34 -37 Little Shuswap None M,R.S H

Lake
935 374 Chum Creek RCc SUSPECTED M
935 38t0 41 Little River None M,R,S H
935 41 ~44.2 | Shuswap Lake none M,R.S H
935 45.2 Poster Creek - RCm SUSPECTED M
Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
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Table A3. Existing aquatic features along Trans Canada Highway between
Sorrento West and Balmoral.

Segment
935
935
935
935

LKI
46.9
48.06
60.8
61.1

Aquatic Feature
Unnamed Creek
McEwan Brook
Broderick Creek
White Creek

Road Feature

RCc
RCc
RCm
BCc

Habitat Use
R
R
M,R,S
M,R,S

Sensitivity

TR

Table A4. Existing aquatic features along Trans Canada Highway between
Balmoral and Canoe Creek.

Segment LKI Aquatic Feature | Road Feature | Habitat Use | Sensitivity

935 66.4 White Creek BCc RM,S H

935 68.1 Tappen Creek BCc R.M.,S H

935 72.8 Syphon Creek RCm R, M H

935 78.1 Salmon River BR R.M H

935 85.5 Canoe Creek RCc R M

950 0.8 East Canoe Creek BCc R M

950 2.1 Canoe Creek BCc M,R,S H

950 5.0 Canoe Creek BCc¢ M,R,S H
Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
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1.0 Overview

The study area extends from the eastern municipal boundary of Canoe east along the Trans
Canada Highway (TCH) over a distance of approximately 48 km to the Crazy Creek crossing
located east of Perry River. The western portion of the highway between Canoe and
Sicamous is located high up on the valley wall along the south shore of Shuswap Lake. The
remaining segments of the highway parallel the Eagle River. The highway crosses the Eagle
River to the north side of the valley near Malakwa. Shuswap Lake and the Eagle River
provide highly important fish habitats and are considered Class | habitats. The major
watercourse crossings along this section of the highway include Sicamous Narrows (LKI
25.75), Owlhead Creek (LKI 2.81), Yard Creek (LKI 15.0), Gorge Creek (LKI 25.32), Perry
River (LKI 29.00) and Crazy Creek (LKl 32.50). These are all important fish bearing
streams or migration corridors (Sicamous Narrows). There are also a number of unnamed
tributaries to the Eagle River which provide moderate to high habitat values.

2.0 Methods and Approach

A preliminary assessment of fish habitat capabilities and environmental sensitivity was made
for all of the watercourses crossed by or located within 50 m of the TCH. This preliminary
habitat assessment was based on a cursory examination of habitat conditions as observed
during October 1998. Existing information was used when available. Watercourses were
classified into five stream types based on the following criteria:

Class 1. Water runs characterized by a poorly defined stream channel and
ephemeral flow characteristics. These streams would not be capable
of supporting fish and have a minor contribution to downstream
habitats.

Class 2. Small defined stream channels (less than 1 m) which do not provide
fish habitat but may contribute significant quantities of nutrients,
invertebrates and/or water to downstream habitats.

Class 3. Small creek channels which may provide low to moderate fish habitat
capabilities. Fish access may be limited to high flow conditions.

Class 4. Aquatic habitats which could support salmonid fish and provide
moderate to high habitat capabilities for spawning, rearing and/or
over-wintering use. These would include large streams (greater than
10 m wide), rivers, lakes and wetland areas.
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Class 5. Aquatic habitats which support salmonid fish and provide high habitat
capabilities for spawning, rearing and/or over-wintering use. These
would include large streams (greater than 10 m wide), rivers, lakes
and wetland areas.

An environmental sensitivity rating of low, moderate or high was applied to each
watercourse. These sensitivity ratings were based on an assessment of habitat capabilities,
known or suspected fish use, and a general consideration of erosion potential and sediment
transport capabilities and possible aquatic impacts. The criteria used for these sensitivity
ratings are described below:

Low: Typically applied to Class | and 2 streams with no significant fish
habitat capabilities and low potential for sediment erosion or
transport.

Moderate: Applied to those watercourses which could affect downstream fish
habitat due to high erosion or sediment transport potential at the TCH
crossing.

High: Applied to watercourses with high fish habitat values including those
systems supporting salmonid species and/or rare or endangered fish
species, and/or areas with significant habitat enhancement potential.

Fish Resources

Shuswap Lake and the Eagle River support major populations of sockeye, kokanee, coho and
chinook salmon as well as bull trout, west slope cutthroat, rainbow trout and mountain
whitefish. There are also a number of non-salmonid species including sculpins, shiner,
sucker, dace and carp. The Eagle River is the main spawning area for the Shuswap Lake
kokanee population.

3.0 Preliminary Assessment

3.1 Section 1: Canoe to Sicamous Narrows

Highway Segment 960 - LKI 6.51 to 25.73

The TCH route follows the south shore of Shuswap Lake in this segment. The highway
crosses a total of 23 unnamed water courses in this section (Table B1). Most of these were
classified as water runs with no fish habitat capabilities. There were four unnamed tributaries
which may provide limited fish habitat capabilities in this section. The first 4 km of highway
to the east of Canoe is located close to the edge of Shuswap Lake. For the rest of the section
the highway 1s located high up on the valley wall and there is a good buffer zone between
the highway and the lake shore.
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Environmental sensitivities in this section are low to moderate. There are no significant
habitat capabilities at the unnamed watercourse crossings. Higher habitat values may exist
in the lower reaches (near Shuswap Lake) in some of these watercourses. The Shuswap Lake
shoreline provides high value fish habitat. Controlling slope erosion and sediment transport
in the unnamed water courses would be important for the protection of these habitat values.

32 Section 2: Sicamous Narrows

Highway Segment 960 - LKTI 25.73 to 25.83

Sicamous Narrows has an existing highway bridge crossing, plus two other bridges in the
same vicinity. The banks of Sicamous Narrows have been modified by previous bridge
construction work in the area. Sicamous Narrows is an important migration corridor for
salmon en route to their spawning grounds (Table B1).

33 Section 3: Sicamous Narrows to the Upgraded Section of Highway near Yard
Creek
Highway Segment 960 - LK] 0.00 to 11.65
This section of the TCH is 11.65 km long and is located on the south side of the Eagle River
valley. The highway encroaches on the Eagle River in five locations in this section. The
river banks are characterized by rip rap fills in these areas. The highway also encroaches on
two relic oxbow habitats which provide moderately high fish habitat capabilities. These
areas could also provide significant habitat mitigation/compensation opportunities. There
are 10 watercourse crossings in this section (Table B2). Seven of these provide sigmficant
fish habitat capabilities and have a moderate to high rating for environmental sensitivity.
The most important of these water courses are Owihead Creek (LK1 2.81) and the unnamed
tributaries at LKI 3.93, 7.12 and 11.53.

3.4  Section 4;: Malakwa to Crazy Creek

Highway Segment 960 - LKI 20.40 to 32.50

This section extends over a distance of 12.10 km from the east end of the recently completed
highway upgrade work near Malakwa to the TCH crossing of Crazy Creek. The highway
route crosses from the south side of the Eagle River valley to the north side near Malakwa
(LKI 20.85). There are 12 tributary crossings in this section (Table B2). The named
tributaries include Legerwood and Gorge creeks, Perry River and Crazy Creek. With the
exception of Legerwood Creek, all of these systems have high fish habitat values and
environmental sensitivity ratings. Fish habitat capabilities are low to moderate in Legerwood
Creek. There are four unnamed wetland tributaries which have moderate to high
environmental sensitivity ratings. These are located at LKI 20.50, 25.80, 26.00 and 29.40.
Adult coho salmon were observed in one of these tributaries (LKI 26.00) during November
1998.
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From the Eagle River crossing at LKI 20.85 to a short distance west of the Craigallachie
Overhead the highway is located well back from the active portion of the Eagle River
floodplain. Environmental sensitivities are low in this section. There is a 200m section
immediately east of the Craigallachie Overhead where the highway is close to wetland
habitats in the active portion of the Eagle River floodplain. Highway improvement work
in this area could affect existing fish habitat production capabilities. The CPR track is located
between the Eagle River and the TCH from the Craigallachie Overhead east to the Perry
River crossing. The location of the CPR track between the highway and river reduces the risk
of direct environmental impact to the Eagle River in this section. The CPR track crosses
back to the south side of the valley to the east of Perry River. The section of the TCH
located on the north side of the valley to the east of Perry River encroaches on the active
portion of the Eagle River floodplain in one location (LKI 30.10 to 30.26). Environmental
sensitivities were rated as high in this section.
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ABLE BI.

L.isting of aquatic habitat Tfeatures and preliminary sensitivity ratings for TCH Segment 950 between
‘anoce {LKI 6.50) and Sicamous (LLKI 27.10) - Existing Conditions Report: Graeme and Murray

Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
ISystem Segment Zone Site Feature Class Sensitivity - Preliminary
IShuswap Lake Shore 950 6.5 10 25.73 Shuswap Lake Shore 3 HIGH: Not directly affected by TCH
Shuswap l.ake Tributary 950 6.94 Drainage ditch 1 L.OW: Powential sediment source
Shuswap Lake Tributary 9350 7.38 Water Run 1 LOW: Potential sediment source
Shuswap |.ake Tributary 950 8.34 Drainage ditch and slope crosion 1 LOW: Potential sediment source
Shuswap Lake Tributary 9350 9.48 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 9 64 Drainage ditch and stope erosion 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 10.54 Water Run ] LOW: Potential sediment source
Shuswap Lake Tributary 950 11.78 Water Run | LLOW: Petential sediment source
Shuswap Lake Tributary 930 13.34 Unnamed Tributary 2 LOW: Potential minor habitat concern
Shuswap Lake Tributary 930 13.88 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 1464  Unnamed Tributary 2 LOW: Potential sediment source
Shuswap Lake Tributary 930 14.74 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 930 1554 Water Run 1 1YW Potential sediment source
Shuswap Lake Tributary 950 16.04  Water Run 1 [OW: Potential sediment source
Shuswap Lake Tributary 930 16.44 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 16.93 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 17.24 Walter Run | L.OW: Polential sediment source
Shuswap Lake Tributary 930 17.44 Unnamed Tributary 2 LOW: Potential minor habitat concern
Shuswap Lake Tributary 930 17.74 Unnamed Tributary 2 LOW: Potential minor habitat concern
Shuswap Lake Tributary 950 20.05 Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 930 21.18 Water Run 1 1L.OW: Polential sediment source
Shuswap Lake Tributary 950 21.87  Water Run 1 LOW: Potential sediment source
Shuswap Lake Tributary 950 22.35 Water Run {dry) | 1.OW: Potential sediment source
Shuswap Lake Tributary 930 2334 Water Run 1 LOW: Potential sediment source
Sicamous Narrows 950 237310 23.83 Sicamous Narrow s 3 HIGH: Important fish migration corridor
Shuswap Lake Tributary 930 26.40 Water Run {dny} 1 1LOW: Potential sediment sourge
iEagle River Drainuge 950
Eagle River 930/960 27.16 1o (1.050 Eagle River Encroachmert #1 3 HIGH: Migratien and rearing use
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EABLE B2.
Listing of aquatic habitat features and preliminary sensitivity ratings for TCH Segment 960 between
icamous (LK1 0.00} and Crazy Creek (I.LK1 32.50) - Existing Conditions Report: Graeme and Murray
[Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Feature Class Sensitivity - Preliminary
iEagle River Drainage 960 06.00 10 32.50 Lower Eagle River Valiey
Eagle River Tributary 960 0.50 Water Run (dry) 1 LOW: Potential sediment source
Eagle River 960 02.10 10 02.44 Eagle River Encroachment #2 5 HIGH: Migration and rearing use
Eagle River Tributary 960 2.81 Owlhead Creek 4/5 HIGH: Good habitat potential
Eagle River 960 03.70 to 04.00 Eagle River Encroachment #3 3 HIGH: Migration and rearing use
Eagle River Tributary 960 3.26 Unnamed Tributary 2 LOW: Potential sediment source
Eagle River Tributary 960 393 Unnamed Tributary HIGH: Important habitat values and
possible enhancement site
Eagie River 960 04.30t0 04.76 Eagle River Encroachment #4 3 HIGH: Migration and rearing use
Eagle River Tributary 960 4.70 Unnamed Tributary 2 MOD: High potential sediment source;
existing erosion
Eagle River Tributary 960 5.45 Unnamed Tributary 2 MO Potential sediment source;
possible enhancement site
Eagle River 960 06.10 to 06.30 Relic Ox Bow Channel 4 HIGH: Possible enhancement site
Eagle River 960 06.60 10 06.90 Relic Ox Bow Channel 4 HIGH: Possible enhancement site
Eagle River Tributary 960 7.12 Wetland Area in remnant channel 4 HIGH: Possible enhancement site
Eagle River Tributary 960 8.05 Unnamed Tributary 2 LOW: Potential sediment source
Eaple River Tributary 960 8.30 Unpamed Wetland Tributary 3 MOD: Potential sediment source;
possible habitat impacts
Eagle River Tributary 960 945 Unnamed Tributary 2 LLOW: Potential sediment source
Eagle River 360 11.00 10 11.38 Eagle River Encroachment #3 3 HIGH: Migration and rearing use
Eagle River 960 11.33 Wetland Area in remnant channel 4 HIGH: Possible enhancement site
Eagle River Drainage 960 11.65to 20.40 Completed TCH Upgrade Not evaluated in this study
Eagle River Tributary 960 20.50 Wetland tributary Channel & MOD: Potemtial habitat impacts
Eagle River 960 20.85 Eagle River Bridge Crossing 3 HIGH: Migration and rearing use
Eagle River Tributary 960 2132 Unnamed Tributary 2 LOW: Potential sediment source
Eagle River Tributary 960 22.83 Water Run {dry) | LOW: Potential sediment souwrce
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icamous (LK1 0.00) and Crazy Creek {LKI 32.50} - Existing Conditions Report: Graeme and Murray

ABLE B2.
E.isling of aquatic habitat features and preliminary sensitivity ratings for TCH Segment 960 between

[Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental

System Segment Zone Site Feature Class Sensitivity - Preliminary

Fagle River Tributary 960 23.20 lL.egerwood Creek 2 MOI): Possible impacts.

Eagle River Tributary 960 2532 Gorge Creek ] HIGH: Migration. spawning and rearing

Eagle River Tributary 960 Last Spike 25.80 Unnamed Wetland Tributary 4 HIGH: Migration and rearing use

Eagle River Tributary 960 26.00 10 26.47 26.00 Unnamed Wetland Tributary 3 HICGH: Migration. spawning and rearing

tagle River Tributary 960 29.00 Perry River Crossing 3 HIGH: Migration. spawning and rearing

Eagle River Tributary 960 2940 Unnamed Wetland Tributary 4 MOD: Potential sediment source:

possible habitat impacts

Eagle River 960 30.10 10 30.26 Floodplain habitat 3 HICGH: Fish use data required

Eagle River Tributary 960 30.50 Water Run (dry) ] 1.OW: Potential sediment source

Eagle River Tributary 960 30.90 Water Run (dry) 1 1.OW: Potential sediment source

izagle River Tributary 960 32.50 Crazy Creck 3 HIGH: Migration. spawning and rearing
Cache Creek to Rockies Program - Existing Conditions Report Fall 1998
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1.0 Overview

This section of the project extends over a distance of 23.4 km from Crazy Creek to the west
end of Victor Lake. The entire project area is within the upper reaches of the Eagle River
watershed. The Eagle River drainage is part of the Shuswap Lake and Thompson/Fraser
River system.

The Trans Canada Highway (TCH) is routed through the Eagle River valley from the Crazy
Creek crossing upstream to Victor Lake which is located near the headwater divide of the
Eagle and Tonkawatla river drainages. There are three major lake systems in this section:
Griffin, Three Valley and Victor lakes. Downstream (west) of Griffin Lake, the TCH route
alternates from the north side of the Eagle River valley to the south and then back to the
north side, crossing the Eagle River twice. The highway route then follows along the north
shore of Griffin Lake and the north side of the valley upstream to Three Valley Lake. The
highway crosses the Eagle River immediately downstream of the Three Valley Lake and
continues along the lakes’ south shore. Upstream of Three Valley Lake the highway follows
the south side of the river valley for a short distance before crossing over to the north side
of the valley at the Three Valiey Overhead (LKI 53.70). The highway continues along the
north side of the valley past Victor Lake.

2.0  Methods and Approach

A preliminary assessment of fish habitat capabilities and environmental sensitivity was made
for all of the watercourses crossed by or located within 50 m of the TCH. This preliminary
habitat assessment was based on a cursory examination of habitat conditions as observed
during October 1998. Existing information was used when available. Watercourses were
classified into five stream types based on the following criteria:

Class 1. Water runs characterized by a poorly defined stream channel and
ephemeral flow characteristics. These streams would not be capable of
supporting fish and have a minor contribution to downstream habitats.

Class 2. Small defined stream channels (less than 1 m) which do not provide
fish habitat but may contribute significant quantities of nutrients,
invertebrates and/or water to downstream habitats.

Class 3. Small creek channels which may provide low to moderate fish habitat
capabilities. Fish access may be limited to high flow conditions.

Class 4. Aquatic habitats which could support salmonid fish and provide
moderate to high habitat capabilities for spawning, rearing and/or
over-wintering use. These would include large streams (greater than
10 m wide), rivers, lakes and wetland areas.
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Class 5. Aquatic habitats which support salmonid fish and provide high habitat
capabilities for spawning, rearing and/or over-wintering use. These
would include large streams (greater than 10 m wide), rivers, lakes and
wetland areas.

An environmental sensitivity rating of low, moderate or high was applied to each
watercourse. These sensitivity ratings were based on an assessment of habitat capabilities,
known or suspected fish use, and a general consideration of erosion potential and sediment
transport capabilities and possible aquatic impacts. The criteria used for these sensitivity
ratings are described below:

Low: Typically applied to Class 1 and 2 streams with no significant fish
habrtat capabilities and low potential for sediment erosion or transport.

Moderate:  Applied to those watercourses which could affect downstream fish
habitat due to high erosion or sediment transport potential at the TCH
crossing.

High: Applied to watercourses with high fish habitat values including those
systems supporting salmonid species and/or rare or endangered fish
species, and/or areas with significant habitat enhancement potential.

Fish Resources

The Eagle River drainage supports large populations of sockeye (Onchorynchus nerka) and
coho (O, kisutch) salmon as well as several resident fish species including rainbow trout (O,
mykiss), bull trout (Salvelinus maima), mountain whitefish (Prosopium williamsoni), and
the land locked kokanee salmon (O. nerka). Some of the non-salmonid species found in this
section of the drainage may include prickly (Coftus asper) and slimy sculpin (C. cognatus),
redside shiner (Richardsoni balteatus), longnose dace (Rhinichthys cataractae), large scale
sucker (Catostomus macrocheilus), and peamouth chub (Mylocheilus caurinus). The
mainstem Eagle River is used as a migration corridor for adult and juvenile fish and also
provides spawning and rearing habitat. The Department of Fisheries and Oceans (DFO)
operates a hatchery near Perry River and routinely releases juvenile coho into this section of
the Eagle River. DFO also operates a counting fence on the lower Eagle River.

Griffin and Three Valley lakes serve as migration corridors for adult sockeye and coho
salmon en route to upstream spawning areas. The lakes also support resident populations of
rainbow trout (stocked on an annual basis), lake trout and kokanee salmon and a number of
non-salmonid fish species. Similar fish species are likely present in Victor Lake.

The fisheries database has been organized by these dramnage areas and all information has
been referenced to the LKI system developed by the B.C. Ministry of Transportation and
Highways (MOTH).
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3.0 Preliminary Assessment

3.1  Section 1: Crazy Creek to Eagle River Bridge

Highway Segment 170 - LKI 32.76 to 36.35

To the east of Crazy Creek (LKI 32.76), the Trans Canada Highway (TCH) follows along
the north side of the Eagle River valley for approximately 5 km before crossing the river to
the south side of the valley. The highway encroaches onto the bank of the river in three
locations along this section. The CPR track is located up slope of the TCH throughout most
of this segment except the first 0.7 km to the east of Crazy Creek. There are three unnamed
tributary crossings and one water run in this section (Table B3). These water courses do not
provide significant fish habitat capabilities.

Any highway encroachments affecting the mainstem Eagle River or adjacent riparian marsh
areas could have a significant impact on fish production capabilities. Any highway work
affecting the wetted portion of the river or the riparian areas would likely require habitat
mitigation and/or compensation. Highway work affecting the tributary habitats would need
to be designed to minimize erosion and sediment transport.

3.2 Section 2: Eagle River Bridge to Enchanted Forest

Highway Segment 170 - LKI 36.35 to 39.51

The TCH route is located on the south side of the Eagle River valley against the toe of the
valley wall in this section. The river valley bottom is approximately 160 to 240 m wide with
a low gradient, meandering channel. The riparian zone is a well developed wetland marsh
with some back channel areas. There are four water runs and two unnamed tributaries which
are crossed by the TCH in this section (Table B3). These water courses have low fish habitat
capabilities.

Spawning sockeye salmon were observed at the Eagle River bridge immediately upstream
of the Enchanted Forest attraction in mid-November 1998.

Any highway encroachments affecting the mainstem Eagle River or adjacent riparian marsh
areas could have a significant impact on fish production capabilities. Any highway work
affecting the wetted portion of the river or the riparian areas would likely require habitat
mitigation and/or compensation. Potential sediment production in the numerous water runs
and unnamed tributaries would also be a concern to downstream habitats. Highway work
affecting the tributary habitats would need to be designed to minimize erosion and sediment
transport.

3.3 Section 3: Enchanted Forest to West End of Griffin Lake

Highway Segment 170 - LKI 39.51 t0 43.50

This section of the highway is located on the north side of the valley wall and is situated well
back from the Eagle River flood plain. The CPR track is located between the TCH and the
river throughout this section except for the last 350 m of the section near the outlet of Griffin
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Lake. The highway crosses Camp Creek and one unnamed tributary (Table B3). It is likely
that Camp Creek provides significant fish habitat capabilities.

It is unlikely that highway widening work on the existing alignment would have any major
impact on the Eagle River due to the wide riparian buffer present. Highway work affecting
Camp Creek would have to be designed to allow fish passage and preserve existing habitat
capabilities in the creek. Erosion and sediment control would be an important consideration
for all highway work in this section.

34 Section 4: Griffin Lake

Highway Segment 170 - LKI 43.50 to 45.50

Griffin Lake is approximately 2 km long and 0.5 km wide. Bathymetric data for the lake has
not yet been obtained. The Eagle River outlet is located at the south west corner of the lake
between the edge of the Camp Creek fan and the toe of the CPR track. The Eagle River inlet
is situated on the east end of the lake and there is a well developed network of secondary
channels in an extensive wetland marsh. The TCH route is situated along the north shore of
the lake. The highway encroaches on the lake shore in two areas. There is a buffer of riparian
trees approximately 40 m wide between the TCH and the wetland marsh at the inlet of the

lake. The highway crosses an unnamed tributary and two water runs in this section (Tables
B3 and B4).

All of the north shore tributaries have low fish habitat capabilities at the TCH crossings.
Some habitat capabilities may exist near the outlets of the larger streams. Highway
encroachments into Griffin Lake would likely require habitat compensation.

35 Section 5: East End of Griffin Lake to Three Valley Lake (West End)
Highway Segment 170 - LK1 45.50 to 47.70

The TCH route is situated on the north side of the valley and is approximately 300 m back
from the edge of the active portion of the Eagle River flood plain. There are three unnamed
tributary crossings in this section, all of which have low fish habitat capabilities and low
environmental sensitivities. There is one crossing of the mainstem Eagle River immediately
downstream of Three Valley Lake (Table B4). This is a highly sensitive crossing.

3.6 Section 6: Three Valley Lake

Highway Segment 180 - LK1 47.70 to 51.70

There are two unnamed tributary crossings and a number of small water run crossings in this
section, all of which have low environmental sensitivities (Table B4). The TCH crossing
of South Pass Creek has a high sensitivity due to spawning and rearing habitat capabilities
in this system. East of South Pass Creek, the highway has been built on fill which has
encroached into Three Valley Lake over a distance of approximately 2 km. Lake trout are
present in Three Valley Lake and there is evidence that spawning occurs along the west shore
of the lake between South Pass Creek and the deep “U shaped” bay located approximately
1 km from the outlet of the Eagle River. Other fall spawning fish species which are present
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in Three Valley Lake and are known to use lake shore spawning habitats are sockeye and
kokanee salmon. Habitat capabilities along the existing lake shore encroachment range from
moderate to low.

3.7  Section 7: Eagle River Valley to Victor Lake

Highway Segment 180 - LKI 51.70 to 56.15

There is one potential encroachment to the Eagle River in the lower portion of this section
immediately east of the Three Valley Resort. The highway crosses the Eagle River once and
there are 11 water course crossings in this section (Table B4).

Most of the tributary streams have low fish habitat capabilities at the TCH crossings. Victor
Creek has the most significant tributary habitat potential in this section. Upstream of the
existing Eagle River crossing located at LKI 53.26, the TCH is situated on the up-slope side
of the CPR and is outside of the active portion of the Eagle River flood plain. Environmental
sensitivities are generally low in this area.
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TABLE B3.

Listing of aquatic habitat features and preliminary sensitivity ratings between Crazy Creek (LK1 32.76)
And Griffin Lake (LK1 44.61) - Existing Conditions Report: Associated Engineering Ltd.

IDrainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Zone Site Feature Class Sensitivity — Preliminary
Fraser/Eagle River 170 32.76 to 56.15 Eugle River Drainage 5 Major salmon stream: Extremely sensitive
habitats
Eagle River 170 32.76 10 33.50 Eagle River 3 CPR track between TCH and Eagle River
Eagle River Tributary 170 3276 Crazy Creek 4 HIGH: Fish use data required
Eagle River 170 33500 3635 Eagle River 3 TCH follows north side of Eagle River valley
Eagle River Tributary 170 3450 Unnamed Tributary 2 1.OW: Poiential sediment source
Eagle River Tributary 170 34.86 Water run I LOW: Potential sediment source
Eagle River Tributary 170 3518 Unnamed Tributary 2 LOW: Potential sediment source
Eagle River Fributary 170 3541 Unnamed Tributary P LLOW: Potential sediment source
Eagle River Encroachment 170 35.60 to 36.50 Eagle River - encroachments 3 HIGH: Migration. spawning and rearing
Eagle River Crossing 170 3635 Eagle River - TCH Crossing 5 HIGH: Migration, spawning and rearing
Eagle River 170 36.3510 39.51 Eagle River 3 TCH foliows south side of Eagle River valley
Eagle River Tributary 170 37.11 Water run 1 LOW: Potential sediment source
Eagle River Tributary 170 37.79 Unnamed Tributary ] E.OW: Potential sediment source
Eagle River Tributary 170 38.52 Unnamed Tributary 1 LOW: Potential sediment source
Eagte River Tributary 170 39.03 Water run 1 LOW: Potential sediment source
Eagle River Tributary 170 39.11 Water run 1 L.LOW: Potential sediment source
Eagle River Tributary 170 39.21 Water run 1 LOW: Potential sediment source
Eagle River 170 3951 Eagle River - TCIH Crossing 5 HIGH: Migration, spawning and rearing
Eagle River 170 3951104361 Eagle River 3 TCH follows north side of Eagle River valtey
Eagle River Encroachment 170 3951 10 40.13 Eagle River Encroachment 3 HIGH: Migration. spawning and rearing
170 41.01 Not Applicable na CPR track traverses across valley to south side
Eagle River Tributary 170 42.09 Unnanted Tributary 2 MOD: Potential sediment source; rearing
habitats
Eagle River Tributary 170 4330  Camp Creck 4 HIGH: Fish use data required
Griftin Lake 170 43.61 West end of Gritfin Lake 3 HIGH: Fish use data required
Griftin Lake 170 43.61 to 4548 Griffin Lake 3 HIGH: Fish use data required
Gritfin Lake 170 4361 10 43.96 Griffin Lake Encroachment 5 HIGH: Fish use data required
Gritfin Lake Tributary 170 4396 Water run 1 LOW: Potential sediment source
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isting of aquatic habitat features and preliminary sensitivity ratings between Crazy Creek (LK1 32.76)

ITABLE B3.
L

And Griffin Lake (LKI 44.61) - Existing Conditions Report: Associated Engineering Lid.

Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental

[System Segment Zone Site Feature Class Sensitivity — Preliminary
Griffin Lake Tributary 170 44.22 Water run 1 LOW: Potential sediment source
Griffin Lake 170 44.22 to 44.61 Griffin Lake encroachment 3 HIGH: Fish use data reguired

ITABLE B4.

Listing of aquatic habitat features and preliminary sensitivity ratings between Griffin Lake (LK1 44.61)

And the west end of Victor Lake (LKI 56.15) - Existing Conditions Report: Associated Engineering Ltd.

Drainage Highway LKI ﬁﬁiﬁRENCE: Agquatic Habitat Stream Environmental

Lyslem Segment Zone Site Feature Class Sensitivity - Preliminary

JEagle River Drainage 170 4461104532 Griffin Lake riparian zone 3 MOD: Vegetated buffer between TCH and take.
Eagle River Tributary 170 44.72 Unnamed Tributary 1 LOW: Potential sediment source
Eagle River Tributary 170 45.94 Unnamed Tributary | LOW: Poiential sediment source; flows into

wetland
Eagle River Tributary 170 46.76  Unnamed Tributary 1 LOW: Potential sediment source
Eagie River Tributary 170 46.94 Unnamed Tributary | LOW: Potential sediment source
Eagle River 170 47.69 Eagle River - TCH Crossing 3 HIGH: Migration corridor; spawning and rearing
Three Valley Lake 180 47.69 to 43.40 West end of Three Valley Lake 3 HIGH: Lake trout spawning area
Three Valley Lake Tributary 180. 48.32 Unnamed Tributary 2 LLOW: Seasonal flow; rearing in lower reach
Three Valley Lake Tributary 180 48.40 Unnamed Tributary 2 1.OW: Seasonal flow: rearing in lower reach
Three Valley Lake 180 49.7110 51.69 Three Valley Lake - 3 MODERATE TO HIGH: known fish use
Encroachment
Three Valley Lake Tributary 180 49.71 South Pass Creek 3 HIGH: Spawning and rearing habitats
Three Valley Lake Tributary 180 51.69 Water run - avalanche track 1 LOW: Potential sediment source
Eagle River 180 51.691t0 53.26 Eagle River on nonth side of TCH 3 HIGH: Migration. spawning and rearing habitats
Eagte River Tributary 180 52.48 Unnamed Tributary 1 LOW: Potential sediment source
Eagle River Tributary 180 5278 Unnamed Tributary 1 LOW: Potential sediment source
Eagle River 180 33.26 Eagle River - TCH Crossing 5 HIGH: Migration. spawning and rearing habitats
180 3326105520 CPR between TCH and Eagle 3 LOW: TCH expansion constrained by CPR
River

Eagle River Tributary 180 33.71 Water run i LOW: Potential sediment source
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ABLE B4.
Listing of aquatic habitat features and preliminary sensitivity ratings between Griffin Lake (LKI 44.61)
And the west end of Victor Lake (LK1 56.15) - Existing Conditions Report; Associated Engineering Ltd.

[prainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Zone Site Feature Class Sensitivity - Preliminary
Eagle River Tributary 180 52.48 Unnamed Tributary 2 LOW: Potential sediment source; rearing use?
Eagle River Tributary 180 5278 Unnamed Tributary 2 L.OW: Potential sediment source; rearing use?
Eagie River Tributary 180 3371 Water run 1 LOW: Potential sediment source
Eagle River Tributary 180 34.50 Unnamed Tributary 2 LOW: Potential sediment source: rearing use?
Eagle River Tributary 180 34.79 Water run 1 LLOW: Potential sediment source
Eagle River Tributary 180 3490 Walter run 1 LOW: Potential sediment source
Eagle River 180 332010 56.15 Eagle River between TCH and 3 HIGH: Migration. spawning and rearing habitats
CPR
Eagle River 180 552010 35.41 Eagle River Encroachment 3 HIGH: Migration, spawning and rearing habitats
Eagle River Tributary 180 3541 Unnamed Tributary - "Victor 3 MOD: Potential sediment source: rearing
Creek” habitats
Victor Lake Tributary I80 36.15 Distributary Channel of Victor 2 1 OW: Potential sediment source
Creek
Victor Lake 180 36.15 West end of Victor Lake 3 HIGH: Fish use data required
Cuache Creek to Rockies Program - Existing Conditions Report Fall 1998
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1.0 Overview

This section of the project extends over a distance of 30.5 km from the west end of Victor
Lake to the west gate of Revelstoke National Park. The project area affects the headwaters
of the Eagle River which flows into Shuswap Lake and the Thompson/Fraser River system.
From the headwater divide, located to the east of Clanwilliam (Summit) Lake, the existing
Trans Canada Highway (TCH) route parallels the north side of the Tonkawatia Creek valiey.
Tonkawatla Creek flows east into the Columbia River at Revelstoke. To the east of
Revelstoke the TCH is routed across the north side of the Illecillewaet River valiey. The
Illecillewaet River flows into the Columbia River at Revelstoke.

The fisheries database has been organized by these drainage areas and all information has
been referenced to the LKI system developed by the B.C. Ministry of Transportation and
Highways (MOTH).

2.0  Methods and Approach

A preliminary assessment of fish habitat capabilities and environmental sensitivity was made
for all of the watercourses crossed by or located within 50 m of the TCH. This preliminary
habitat assessment was based on a cursory examination of habitat conditions as observed
during October 1998. Existing information was used when available. Watercourses were
classified into five stream types based on the following criteria:

Class 1. Water runs characterized by a poorly defined stream channel and
ephemeral flow characteristics. These streams would not be capable
of supporting fish and have a minor contribution to downstream
habitats.

Class 2. Small defined stream channels (less than 1 m) which do not provide
fish habitat but may contribute significant quantities of nutrients,
invertebrates and/or water to downstream habitats.

Class 3. Small creek channels which may provide low to moderate fish habitat
capabilities. Fish access may be limited to high flow conditions.

Class 4. Aquatic habitats which could support salmonid fish and provide
moderate to high habitat capabilities for spawning, rearing and/or
over-wintering use. These would include large streams (greater than
10 m wide), rivers, lakes and wetland areas.
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Class 5. Aquatic habitats which support salmonid fish and provide high habitat
capabilities for spawning, rearing and/or over-wintering use. These
would include large streams (greater than 10 m wide), rivers, lakes
and wetland areas.

An environmental sensitivity rating of low, moderate of high was applied to each
watercourse. These sensitivity ratings were based on an assessment of habitat capabilities,
known or suspected fish use, and a general consideration of erosion potential and sediment
transport capabilities and possible aquatic impacts. The criteria used for these sensitivity
ratings are described below:

Low: Typically applied to Class 1 and 2 streams with no significant fish
habitat capabilities and low potential for sediment erosion or
transport.

Moderate: Applied to those watercourses which could affect downstream fish
habitat due to high erosion or sediment transport potential at the TCH
crossing.

High: Applied to watercourses with high fish habitat values including those
systems supporting salmonid species and/or rare or endangered fish
species, and/or areas with significant habitat enhancement potential.

3.0 Preliminary Assessment

3.1 Section 1: West end of Victor Lake to Clanwilliam Lake Headwaters
Highway Segment 960 - LKI 56.16 to 59.45

The existing TCH route follows the north shore of Victor Lake and then continues east along
the base of the north wall of the Eagle River valley up to the Clanwilliam Overhead. The
highway then parallels the south side of Clanwilliam Lake and the headwater divide of the
Eagle River. The Canadian Pacific Railroad (CPR) is located on the opposite side of the
Eagle River valley throughout this section. There are two highway crossings of unnamed
tributaries and one crossing of the mainstem Eagle River in this section. Habitat capabilities
in the tributaries are low to moderate while there are high habitat capabilities in the Eagle
River (Table BS).

This portion of the Eagle River drainage supports large populations of sockeye
{Onchorynchus nerka) and coho (O. kisutch) salmon as well as several resident fish species
including rainbow trout (O. mykiss), bull trout (Salvelinus malma), lake trout (Salvelinus
namaycush), mountain whitefish (Prosopium williamsoni), and the land locked kokanee
salmon (O. nerka). Some of the non-salmonid species found in this section of the drainage
include prickly (Cottus asper) and slimy sculpin (C. cognatus), redside shiner (Richardsoni
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balteatus), longnose dace (Rhinichthys cataractae), large-scale sucker (Catostomus
macrocheilus), and peamouth chub (Mylocheilus caurinus). The mainstem Eagle River is
used as a migration corridor for adult and juvenile fish and also provides spawning and
rearing habitat. Adult coho and sockeye salmon have been reported in the headwater sections
of the system upstream of Clanwilliam Lake. The Department of Fisheries and Oceans
(DFO) routinely releases juvenile coho into the Eagle River and consider the headwater areas
of Clanwilliam Lake as an important nursery area for coho salmon. The Ministry of
Environment Lands and Parks (MoELP) releases rainbow trout (fry and yearling stages) into
Victor and Clanwilliam lakes on an annual basis. These fish support important recreational
fisheries in the area.

Any highway encroachments into Victor or Clanwilliam Lakes or the wetland marshes
found along the Eagle River could have a significant impact on fish habitat production
capabilities. Tributary crossing work in this section would need to be designed to ensure
channel and bank stability so as to minimize sediment production to downstream habitats.

32 SECTION 2. Headwaters of Tonkawatla Creek to Columbia River

Highway Segment 960 - LKI 59.45 to 70.15

To the east of the Clanwilliam Lake divide, the TCH follows along the north side of the
Tonkawatla Creek valley. With the exception of the headwater portion (LKI 60.00 to 62.00)
the highway is situated well back from the mainstem Tonkawatla Creek. The CPR track is
located between the TCH and Tonkawatla Creek throughout this section. The TCH crosses
11 water courses between the Tonkawatla Creek headwaters and the Columbia River. Four
of these water courses were classified as water runs with seasonal flow characteristics and
no direct fish habitat values. The other 7 water courses were unnamed tributaries to
Tonkawatla Creek. Four of the unnamed tributaries have low fish habitat values and low
environmental sensitivity ratings. Three other of the unnamed tributaries (LKI 62.41, 62.86
and 63.34) have moderate fish habitat capabilities and environmental sensitivities (Table
B5).

Fish species found in the Tonkawatla Creek drainage include rainbow, bull and eastern brook
trout (Safvelinus fontinalis) and kokanee salmon. A rare variety of yellow fin rainbow trout
is also found in the Tonkawatla drainage. Sculpin are also found in the drainage. Stream
habitat restoration and enhancement work has occurred in the drainage. Some of this work
has been funded through the Watershed Restoration Program of Forest Renewal BC.
(FRBC).

The above fish species could be expected in the lower reaches of some of the larger tributary
streams crossed by the TCH. A preliminary assessment of habitat capabilities suggest that
there would be little or no fish use in most, if not all, of the tributary streams upstream of the
TCH in this section. Higher habitat capabilities exist downstream of the TCH.
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The presence of the CPR track between the mainstem Tonkawatla Creek and the TCH will
largely limit the potential for direct impacts to the active portion of the Tonkawatla Creek
floodplain. However, any de-stabilization of the steep embankment slopes or disturbances
to the tributary habitats could affect fish habitat capabilities in the lower reaches of some of
the larger tributaries. Potential sediment production in the numerous water runs and unnamed
tributaries would also be a concern to downstream habitats,

3.3  SECTION 3. Mainstem Columbia River

Highway Segment 960 - LK1 70.15to 71.13

This section encompasses the mainstem crossing of the Columbia River at Revelstoke (Table
B5). The river is confined to a single channel with a wetted width of approximately 370 m.
There are three existing bridge crossings at this location; the TCH bridge is located on the
upstream side of the CPR and secondary road bridges. The TCH bridge has three piers in the
river. The right bank is characterized by shallow shoal area with extensive marsh and riparian
plant growth while the left bank has been modified by rip rap.

The Columbia River supports populations of bull and rainbow trout, west slope cutthroat
trout, kokanee salmon and mountain whitefish. White sturgeon are present in the lower
reaches of the Columbia River downstream of the Keenleyside Dam and it 1s possible that
remnant populations are present in the upper reaches of the watershed, including the
Revelstoke area. However, the presence of sturgeon in this area has not been confirmed.

Non-salmonid species reported in the area include northern squawtish (Prychocheilus
oregonensis), suckers, and sculpin (Enkon 1997 and Acres 1998). Habitats in the Columbia
River are highly productive and would be sensitive to environmental impacts.

Any highway work affecting the wetted portion of the river or the riparian areas would
likely require habitat mitigation and/or compensation.

3.4  SECTION 4. Mouth of Illecillewaet River upstream to West Gate of Revelstoke
Park

Highway Segments 230 and 240 - LKI 00.00 to 15.24

After crossing the Columbia River at Revelstoke, the TCH follows the north side of the
[llecillewaet River valley upstream past the West Gate of Reveistoke National Park. From
the Columbia River upstream to LKI 7.00 the CPR track is situated between the highway and
the Illecillewaet River. Between LKI 7.00 and 15.50 the CPR track is situated opposite of
the TCH on the south side of the river valley. The highway does not cross the Illecillewaet
River in this section of the project. The TCH encroaches onto or near to the Illecillewaet
River floodplain in three areas (refer to photo mosaic in the main report). These areas would
be highly sensitive to highway upgrade work.
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Twelve unnamed tributary streams and 11 water runs are crossed by the TCH in this section
(Table B6). Nine of the 12 unnamed tributaries were rated as moderately sensitive to
environmental disturbance. In most cases, fish habitat capabilities are restricted to the portion
of the drainage located downstream of the TCH on the Illeciliewaet River floodplain.

The Illecillewaet River supports bull and rainbow trout, west slope cutthroat trout and
mountain whitefish. The only non-salmonid species reported in the Environmental Overview
Assessment report (Acres 1998) was sculpin. These fish are found in the mainstem of the
IHecillewaet River and could be found in the lower reaches of the some of the larger tributary
streams in this section,

Recent highway upgrade work at the east of end of this section (LKI 15.00) has affected back
channel habitat of the Illecillewaet River.
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ABLE BS.

Listing of aquatic habitat features and preliminary sensitivity ratings between Victor Lake (west end)
nd the Columbia River at Revelstoke - Existing Conditions Report: Delcan Engineering Corporation.

'Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Zone Feature Class Sensitivity - Preliminary
Fraser/Eagle River 960 52.48 10 39.50 Eagle River Drainage 3 Major salmon stream: sockeye and coho salmon
Eagle River Tributary 960 3248 Unnamed Tributary 3 MOD: Potential sediment source/habitat impacts
Eagle River Tributary 960 52.78 Unnamed Tributary 3 MOD: Potential sediment source/habitat impacts
Eagle River Tributary 960 5371 Water Run 1 LOW: Potential sediment source
Eagle River Tributary 960 34.50 Umamed Tributary 2 LOW: Potential sediment source
Eagle River Tributary 960 54.79 Water Run 1 LOW: Potential sediment source
Eagle River Tributary 360 54.90 Water Run | LOW: Potential sediment source
960 35.70 to 35.80 Eagle River floodplain 5 HIGH: River channe is close to TCH
Eagle River Tributary 960 55.80 Victor Creek 3 MO Potential sediment source/habitat impacts
Victor Lake 960 36.15 to 36.79 Victor L.ake 3 HIGH: Spawning. rearing; overwintering
Eagle River 960 56.79to 57.83 Eagle River - south of TCH 3 HIGIH: Multiple channels in wetland marsh
Eagie River Tributary 960 57.43 Unnamed Tributary 1 LOW: Intermittent flows: high gradient: high
cnergy
Eagle River 960 57.83 tagle River - 1CH crossing 3 HIGE: Migration corridor: spawning and rearing
habitat
Eagle River 960 57.83 t0 58.07 Eagle River - north of TCH 5 HIGH: Migration and rearing; possibly spawning
Clanwilliam Lake 960 380710 39.13 Clanwilliam Lake - north of TCH 3 UNDETERMINED: High to Moderate
Clanwilliam Tributary 60 38.15 Unnamed Trib to Clanwilliam 2 MOD: Intenmittent; seasonal rearing
Clanwilliam Tributary 960 58.57 Unnamed Trib to Clanwilliam 2 LOW. Potential sediment source
Eagle River 960 39.13 to 59.50 Eagle River headwater marsh 4 HIGH: Salmon spawning reported in some years
VColumbia/Tonkawatla 960 39.50te 70113 Tonkawatta Creek Drainage 3 Residem trout stream: rare vellow fin rainbow
resent
Tonkawatla Tributary 960 60.01 Unnamed Tributary 2 ]EOW: Potential sed. source: high energy;
seasonal
‘Tonkawatla Tributary 960 60.73 Water Run 1 [.OW: Potential sediment source
Tonkawatla Tributary 960 61.08 Water Run | LOW: Potential sediment source
l'onkawatla Tributary 960 61.30 Wetask Lake 3 MOID: Located on opposite side of CPR track.
Tonkawatla Tributary 960 62.41 Unnamed Tributan 2 MOLD: Potent. sed. source/habitat impacts;d/s of
TCH
Tonkawatla Tributary 960 62.54 Walter Run i LOW: Potential sediment source

Cache Creek to Rockies Program — Existing Conditions Report

Appendix 3 - Fisheries, Section B3: Victor Lake to Revelstoke Park (West Gate)

26

Fall, 1998



' [ . ¢ [ . ' . . . . ' . |
[ABLE BS5.
Listing of aquatic habitat features and preliminary seasitivity ratings between Victor Lake (west end)
nd the Columbia River at Revelstoke - Existing Conditions Report: Delcan Engineering Corporation.
IDrainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Zone Feature Class Sensitivity - Preliminary
Tonkawatla Tributary 960 62.86 Unnamed Tributary 2 MOD: Petent. sed. source/habitat
impacts;avalanche
Tonkawatla Tribuary 960 63.34 Unnamed Tributary 2 MOD: Potential sediment source/habitat impacts
Unnamed Lake 960 63.63 10 63.79 Unnamed Lake south of TCH 3 UNDETERMINED: between TCH and CPR
Tonkawatla Tributary 960 63.74 Water Run 1 L.LOW: Potential sediment source
Tonkawatla Fributary 960 64.49 Water Run | LOW: Potential sediment source
Tonkawatla Tributary 960 65.86 Unnamed Tributary | LOW: Potential sediment source; flows into
wetland
Tonkawatla Tributary 960 66.57 Unnamed Tributary 1 LOW: Potential sediment source
Tonkawatta Tributary 960 68.77 Unnamed Tributary i LOW: Potential sediment source
lCqumbia River 960 70.15 to 70.88 Columbia River at TCH crossing 3 HIGH: Migration corridor; spawning and rearing
I’: ABLE B6.
Listing of aquatic habitat features and preliminary sensitivity ratings between Columbia River at Revelstoke
id the West Gate of Revelstoke National Park - Existing Conditions Report: Delcan Engineering Corporation.
Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
ISystem Segment Zone Feature Class Sensitivity — Preliminary
|Cotumbia/lllecillewaet 00.00 to 15.50 HHecillewaet River Valley 3 Resident trout stream
llecillewaet River 230 00.00 1o 7.00 CPR track between river and TCH 3 LOW: No potential for direct impact 10 river
Illecillewaet Tributary 230 1.34 Unnamed Tributary 1 MOD: Potential habitat impacts
IHeciliewaet Tributary 230 2.06 Water Run ! LOW: Potential sediment source
{llecillewaet Tributary 230 3.46 Water Run l LLOW: Potential sediment source
illecitlewaet Tributary 230 376 Unnamed Tributary | MOD: Potential sediment source/habitat impacts
[lleciliewaet Tributary 230 4.26 Unnamed Tribuary 2 LOW: Possible habitat impacts
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ABLE Bé.

Listing of aguatic habitat features and preliminary sensitivity ratings between Columbia River at Revelstoke
nd the West Gate of Revelstoke National Park - Existing Conditions Report: Delcan Engineering Corporation.

[Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
[System Segment Zone Feature Class Sensitivity — Preliminary
Iliecillewaet Tributary 230 4.75 Wetland Marsh Area - KOA 3 MOD: Could serve as a water treatment site
Illecillewaet Tributary 230 373 Water Run | LOW: Potential sediment source
lllecillewaet Tributary 230 6.55 Water Run 1 LOW: Potential sediment source
Illecitlewaet River 240 08.30 to 09.50 River in close proximity to TCH 3 HIGH: Important habitat values
1Hlecillewaet Tributary 240 7.17 Unnamed Tributary 2 MOD: Potential habitat impacts
itlecillewaet Tributary 240 8.62 Water Run i [LOW: Potential sediment source/habitat impacts
[lieciillewaet Tributary 240 8.72 Unnamed Tributary 2 MOD: Potential sediment source/habitat impacts
[lecillewaet Tributary 240 9.24 Unnamed Tribulary 2 MOD: Potential sediment source/habitat impacts
Illeciliewaet River 240 09.80to 10.53 River in close proximily to TCH 5 HIGH: important habitat values
Illecillewaet Tributary 240 9.81 Linnamed Tributary 2 MOD: Potential sediment source/habitat impacts
Hlecitlewaet Tributary 240 10.13 Hamilton Creek 2 MOL): Potential sediment source/habitat impacts
Hlecillewaet Tributary 240 1111 Water Run 1 LOW: Potential sediment source
1lleciilewaet Tributary 240 11.16 Water Run | LOW: Potential sediment source
tlecillewaet Tributary 240 11.31 Unnamed Tributary 2 LOW: Potential sediment source/habitat impacts
Illecillewaet Tributary 240 11.58 Water Run | LOW: Potential sediment source
Illecillewaet Tributary 240 12.27 Water Run 1 L.OW: Potential sediment source
Illecitlewaet Tributary 240 12.81 Water Run 1 LOW: Potential sediment source
Itlecillewaet River 240 133210 13.98 River in ctose proximity to TCH 3 HIGH: Important habitat values
Hiecillewaet Tributary 240 13.64 Water Run i [.LOW: Potential sediment source
Hlecillewaet Tributary 240 13.86 Unnamed Tributary 2 MOD: Potential sediment source/habitat impacts
[lecillewaet Tributary 240 14.08 Unnamed Tributary 2 1.OW: Potential sediment source/habitat impacts
Illecitlewact River 240 14.50 10 15.50 River in close proximity to TCH 3 HIGH: Important habitat values
IHlecitlewaet Tributary 240 14.63 Unnamed Tributary 2 LOW: Potential sediment source
Hlecillewaet Back Channel 240 15.24 Back Channel of lllecillewaet H HIGH: Previous TCH work has atfected a back
River
channel of the Rlecillewaet River
Haneer Lake Tributary 240 16.00 Tributary to Hanner 1.ake 3 MOD: Potential sediment source/habitat impacts
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ABLE Bé.
Listing of aquatic habitat features and preliminary sensitivity ratings between Columbia River at Revelstoke
nd the West Gate of Revelstoke National Park - Existing Conditions Report: Delcan Engineering Corporation.

[Drainage Highway LKI REFERENCE: Aquatic Habitat Stream Environmental
System Segment Zone Site Feature Class Sensitivity — Preliminary
Hanner Lake Tributary 240 16.29 Tributary to Hanner Lake 3 MOD: Potential sediment source/habitat impacts
Ilkecillewaet Tributary 240 17.90 Clachnacudainn Creek q HIGH: Previous TCH work has affected a back
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1.0 Introduction

Coast River Environmental Services Ltd. (Coast River) was retained by the Ministry of
Transportation and Highways (MoTH) to undertake an overview assessment of potential
fish habitat and watercourse sensitivities along a portion of the Trans Canada Highway
(TCH). This fisheries overview information is intended to assist the planning and early
design phases of the proposed functional upgrade to portions of the TCH between Mt.
Revelstoke Park and Yoho National Park in British Columbia. Specific study sections
assigned to Coast River are indicated in Table C1.

This report provides an overview of the existing fisheries habitat conditions and
sensitivities for these project sections. It will be likely appended to a formal existing
conditions report to be prepared by the respective design engineering firms.

2.0 Study Area

The linear extent of our study area is briefly summarized in Table C1. These corridor
segments are defined in the MoTH’s Corridor Management Plan for the Cache Creek to
Rockies Highway Improvement Program. It should be noted that as directed by the
MoTH, fisheries assessment work was not conducted along the TCH within any national
parks. For the purposes of the existing conditions report, the MoTH asked the consultants
to confine their examination to the highway right-of-way along the existing alignment of
the TCH. In the study area, the TCH right-of-way between Revelstoke and Yoho
National Park averages about 100 m in total width, with some four-lane or three-lane
sections already in place.

3.0 Methods

31 General

The assessment of fish habitat sensitivity along these corridor segments is largely based
on existing background information and reports, much of which was provided by the
MoTH. In addition, several other information sources were used to complete this
overview fisheries assessment, including:

e Initial contacts with regional resource agency personnel
Airphotos, TRIM maps, MoTH alignment drawings, MoTH culvert crossing
lists
A drive-through and video reconnaissance of these corridor segments

e Brief site inspections at significant watercourses in areas immediately
adjacent to the highway.
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Table C1. Corridor Boundaries

Corridor Beginning Ending Design Length
Segment Name Engineering
Company

260 - Mt. Mt. Revelstoke Glacier Nat, Park UMA 17.80 km
Revelstoke Park East Boundary | West Boundary -
National Park to | - LKI Segment LKI Segment
Glacier National | #0975, offset 30.55 | #0975, offset
Park km 48.35 km
280 - Glacier Glacier Nat. Park E. | Columbia River UMA 29.66 km
National Park to | Boundary - LKI Bridge - LKI
Columbia River | Segment #0985, Segment #0985,
Bridge offset 0.00 km offset 29.66 km
290 - Donald to | Columbia River Anderson Road - SNC! 24.19 km
Anderson Road | Bridge - LKI LKI Segment
(West of Segment #0985, #0985, offset
Golden) offset 29.66 km 53.85km
300 - Anderson | Anderson Road - Junction Route 95 SNC 2.21 km
Rd to Jet. LKI Segment - LKI Segment
Highway 95 #0985, offset 53.85 | #0985, offset
(Golden) km 56.06 km
310 - Jet Junction Route 95 - | Golden View SNC 2.4 km
Highway 95 to LKI Segment Road - LKI
Golden View #0990, offset 0.00 | Segment #0990,
Road km offset 2.4 km
320 - Golden Golden View Road | Ycho National SNC/ND | 23.53 ki
View Rd to - LKI Segment Park West Lea’
Yoho National #0990, offset 2.4 Boundary - LKI ND
Park West km Segment #0990 3

’ MoTH
Boundary offset 25.93 km Lea/Mo

| As the boundary between the UMA and SNC project sections are not finalized, several streams just east
of the Columbia River Bridge at Donald are included in both the UMA and SNC Existing Conditions
Reports for Fisheries.

2 The boundary between the SNC and ND Lea project sections falls within this corridor segment and is
situated near Roth Creek (approximately LKI 11.7 km}, just east of Yoho (5 Mile) Bridge.

3 The castern portion of this section between the Brake Check truck stop (LKI 16.74) and the Yoho Park
West Boundary may be advanced through the design phases by Region 3 of the MoTH.
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Coast River personnel, in association with a fisheries biologist from Mirkwood
Ecological Consultants Ltd. conducted the field work for this fisheries overview
assessment along the TCH right-of-way between the eastern boundary of Mt. Revelstoke
National Park and the western boundary of Yoho National Park, during the November § -
13, 1998 period. This assessment included an examination of potential fish habitat along
each of the three major design sections (i.e., UMA, SNC-Lavalin, and ND Lea/MoTH
Region 3).

The overall fisheries sensitivity of each highway corridor segment was prepared on the
basis of our review of available fisheries information, a drive along the highway to note
obvious stretches with fisheries sensitivities, and a brief site inspection at significant
stream crossings. Existing information was collected from local resource managers, and
from the MELP FISS database. Major fisheries constraints were assessed by driving the
highway corridor segments and mapping areas of apparent high, moderate, and low
fisheries sensitivities. Existing fisheries information and TRIM maps were used to
prioritize stream crossings for assessment. Significant stream crossings were visited
within each corridor segment. We also inspected any significant stream crossings that
were encountered while driving along the highway even if they were not indicated on
existing maps or reports. [n many cases, watercourse crossings are not readily evident as
one drives along the TCH. In order to locate a known watercourse crossing in the field.
we had to rely on the following sources:

TRIM mapping (1:20,000 scale) and engineering drawings

MoTH culvert lists

Fisheries reports (e.g., MoTH 1997 and MoTH 1998b)

MoTH Landmark Kilometer Inventory (LKI) with identified features
referenced by distances from known points along the TCH.

During the field trip, distances recorded on the vehicle odometer were used in
conjunction with the culvert and LKI lists to locate known aquatic features along the
TCH, such as wetlands or watercourses. Some of the major fisheries-related features,
such as bridges were identified in a MoTH report (1998a). In addition, during the field
trip, Coast River and Mirkwood staff identified many other fisheries-related features
while driving along the TCH.

The following information was collected at each stream crossing: corridor segment
number, LKI segment number, LKI, stream number within each corridor segment (as
assigned by Coast River), feature description (i.e., bridge, culvert or wetland), location
(LKI), potential fish habitat rating, potential for providing fish habitat immediately
upstream and downstream of the crossing, and general stream characteristics (i.e., stream
width, gradient, condition of crossing, and preferred side of the highway for widening).
This information was compiled after the field trip and is presented in the attached
summary of point features and fisheries information Table C4. In addition, a detailed
photographic catalogue of ail visited watercourses was assembled. To facilitate our data
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reporting and to collate photographs with each fisheries-related feature, each was given a
unique feature identifier number (i.¢., corridor segment, LKI segment, I.D. number).

Once the tables were initially drafted, the general corridor and point features were
transferred onto maps provided by the design engineers. Corridor features were mapped
on the basis of general fish habitat sensitivity in areas adjacent to each side of the
highway within approximately 100 m of the highway. The sensitivities for broad areas
(i.e. corridor features) are represented graphically on a bar at the bottom of the photo
mosaics and are summarized in Table C5. Point features are indicated on the bar as
symbols, which represent sensitivity values.

32 Fish Habitat Rating Criteria

Aquatic features such as watercourses and wetlands within our study area were assessed
on the basis of potential fish habitat and then given a classification of 1 to 5, with 5 being
assigned to the highest value features in terms of fish habitat potential and 1 being
assigned to lowest value features, such as a dry swale with no habitat potential. The
classification criteria for this assignment was devised on the basis of the DFO/MoELP
classification system for lower mainland region watercourses, which was originally
developed by the City of Surrey and Envirowest Consultants Limited. The lower
mainland classification system was modified to reflect differences in the nature of the
stream systems and the composition of fish species in the interior/central portion of B.C.
The potential fish habitat classification system was based on several key factors, such as
the quality of fish habitat, the accessibility of the stream to migrating fish, and general
stream characteristics. The wetted width, stream gradient, channel characteristics and
relative flow volume of each stream also influenced our classification.

The MoTH required that environmental sensitivities for each environmental discipline be
ranked as high, moderate, low or nil. Table C2 presents our aquatic feature rating system
and the criteria used to classify aquatic features. For MoTH planning purposes, class 1
and 2 fish habitat features were generally assigned a rating of “low” sensitivity (in terms
of potential fish habitat values), class 3 features were rated as “moderate”, and class 4 or
5 features were rated as “high” sensitivity. Since almost all of the drainages in the study
area flow into major fish-bearing systems, and the existing TCH is located in close
proximity to those major systems, a “nil” rating was not deemed applicable in the rating
of aquatic features in this portion of the study area.

[t should be emphasized that the fish habitat rating system was developed specifically for
this fisheries overview assessment. It proved to be a useful tool to ensure that the study
area watercourses were rated consistently. The criteria we used are appropriate given the
nature of the streams encountered during the field work, the limited amount of existing
information about the systems and our inability to conduct detailed stream walks or direct
fish sampling.
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Table C2.

Potential Fish Habitat Rating System for Streams and other

Aquatic Features®

4

Fish Potential Fish Habitat Classification Criteria MoTH
Habitat Environmental
Class Sensitivity Rating
5 Inhabited by salmonids and/or other provincially significant fish species year-
round or potentially inhabited year-round with access enhancement
Large well deftned stream channel. side channels may be common
Streamn width greater than 10 m or high potential (ish productivity
Provides high value fish habitat
Fish access gencrally not restricted High
+ i.ikely inhabited by salmonids and/or other provinciatly signiticant fish species
year-round or potentially inhabited year-round with access enhancement
Well defined stream channel present
Stream widths less than 10 m or lower fish productivity than level 5 class
stream
Provides moderate to high value potential fish habitat
FFish access generally not restricted
Signittcant source or potentially signilicant source of water, food and nutrients
to downstream fish communities
3 inhabited by salmonids on a seasonal basis. such as during the overwintering
period. or potentiafly inhabited on a seasonal basis with access enhancement
Fish usage may be restricted by obstruction. temperature and/or dissotved
oxygen levels
Stream channel present but may be small (< 1.0 m wide) Modcrate
Fish habitat potential low to moderate
Fish access may be limited to periods of high tlow levels
Stgnilicant source or potentially significant source of clean water, food and
nuirients to downstream tish communities
2 No documented fish presence and no reasonable potential tor tish presence
through flow or access enhancement
Stream channel present but may be poorly deveioped
Limited fish habitat potential
Fish access unlikely at any flow levels
Likely contains natural or man-made barriers to upstream or downstream
migration
May provide clean water, food and nutrients to downstream fish communities Low
| No documented fish presence and no reasonable potential for fish presence
through flow or access enhancement
No detined stream channei
Generally inadequate tlows to support fish species
No fish habitat potential and/or lack of adequate flow to support fish species
No fish access at any flow levels
Limited benefits to lower reaches - insignificant water, food and nutrients to
downstream fish communities
Adapted from the MoELP/DFO Classification System for Lower Mainland Region Watercourses,
initially developed by the City of Surrey and Envirowest Consultants Limited. We have added some
additional criteria to reflect attributes of watercourses in central and southeastern BC,
Cache Creek to Rockies Program — Existing Conditions Report Full, 1998
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Our initial assessment of fish habitat sensitivity of the study area watercourses was based
on limited background information and brief site visits. Due to the limited period for
field reconnaissance and inclement weather conditions, few streams were inspected
beyond the edge of the existing highway right-of-way. As a result, stream habitat within
the highway right-of-way was examined in isolation of its upstream and downstream
characteristics. Important aquatic features such as downstream obstructions to fish
passage, upstream lakes with resident or stocked fish populations, other physical habitat
constraints or enhancement opportunities remain undetermined for many of these
systems. Therefore, the sensitivity assessment was based on our present preliminary
knowledge of the systems. As a result, specific sensitivity ratings may change during the
course of the present assignment, following more thorough stream sampling in the spring.

4.0  Findings

As noted previously, Table C4 summarizes fisheries information regarding point-specific
features, such as watercourse crossings, that were identified and examined within the
study area. Table C5 provides a preliminary summary of corridor aquatic and riparian
features within the study area. An overview regarding fisheries information for corridor
segments within the study area, as well as our initial results from a preliminary
investigation of the corridor segments, is provided below.

CORRIDOR SEGMENT 260
(LKI Segment #0975: LKI 30.55 to 48.35)

Background/Existing Fisheries Information

Corridor Segment 260 parallels the mid to upper reaches of the [llecillewaet River. The
Illecillewaet River is a 4th order stream’ with an average gradient of approximately 5%
(Alger and Donald 1984). The lllecillewaet drainage is characterized by cold, low
productivity streams that support low to moderately productive fish populations. The
[llecillewaet River flows into the Columbia River at Revelstoke and is known to support
the following species: bridgelip sucker (Catostomus columbianus), bull trout (Safvelinus
confluentus), kokanee (Oncorhynchus nerka), lake chub (Couesus plumbeus), mountain
whitefish (Prosopium williamsoni), rainbow trout (Oncorhynchus mykiss), torrent sculpin
(Cottus rhotheus), and westslope cutthroat trout (Oncorhynchus clarki lewisi) (Alger and
Donald 1984, MELP, 1998). Bull trout are reported to be the most widely distributed
species in Revelstoke and Glacier National Parks frequenting the upper reaches of
Nlecillewaet River tributaries (Alger and Donald 1984).

5 Based on 1:30,000 NTS maps.
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Results

There are at least 26 stream crossings along the Trans Canada Highway in Corridor
Segment 260. Table C3 summarizes the total number of streams examined during the
field reconnaissance in terms of MoTH sensitivity ratings. The majority of these streams
are small order streams that have steep gradients, poorly defined channels, ephemeral
flows, and provide no or limited fish habitat. Through most of Corridor Segment 260, the
highway is situated on a narrow bench above the Illecillewaet River and stream gradients
north and south of the highway often exceed 30-40%.

In summary, eight stream crossings (examined during the field visit) in this section
appear to have moderate to high sensitivity. Three of these are bridge crossings over the
Illecillewaet River mainstem (LKI 33.76, 35.47, 48.35%), one is a bridge crossing over
Woolsey Creek (30.55), and three unnamed streams cross through culverts (LKI 33.5,
42.08, ~42.4) (Table C4).

Table C3. Summary of Streams and MoTH Sensitivity Ratings for Corridor

Segments 260 and 280
Corridor Number of Streams by Sensitivity Rating
Segment
Low* Moderate High Total
260 18 3 5 26
280 12 13 5 30
Total 30 16 10 56

*  Note: Due to time constraints and inclement weather, we only sampled a portion of

the low sensitivity stream crossings (4 in Corndor Segment 260 and 6 in Corridor
Segment 280). The count in this table represents a combination of stream crossings
that were inspected in the field and stream crossings that were noted during highway
surveys and from maps).

Pool/riffle and run habitat dominates at the three Illecillewaet River crossings, providing
a combination of suitable potential spawning, rearing and overwintering habitat for all
life stages of resident fish species, particularly adult salmonids. The Illecillewaet River
crossing at LKI 35.47 appears particularly sensitive to disturbance as the confluence with
Tangiers Creek is only 100 m downstream of the crossing. Tangiers Creek is one of the
larger tributaries to the Illecillewaet River and is known to have resident populations of

6 The bridge at approximately LK1 48.35 is just within Glacier National Park (Corridor Segment 270).
However, for planning purposes this bridge site is included in our study as part of Corridor 260 because
work on the adjacent section of highway just west of the park boundary may influence what is done at the
bridge crossing site.
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bull trout and west slope cutthroat trout (MELP 1998). The habitat at the Woolsey Creek
crossing is cascading and provides good rearing and overwintering habitat for juvenile
salmonids.

The unnamed streams in this corridor segment judged to offer potential fish habitat have
low to moderate flows and high gradients (>40%) upstream of the highway. Downstream
from the highway their gradients are more moderate (< 20%) and fish habitat potentiai of
these streams is highest near their confluence with the Illecillewaet. The lower reaches of
these streams likely provide good feeding areas and offer high water refuge to fish from
the Illecillewaet River during high water events.

CORRIDOR SEGMENT 28()
(LKI Segment #0985: LKI 0 to 29.66)

Background/Existing Fisheries Information

The Corridor Segment 280 study section begins at the eastern boundary of Glacier
National Park and follows the eastern side of the Beaver River valley for approximately 5
to 6 km. The Beaver River is a 5th order feeder stream for the Kinbasket Reservoir,
meandering through a wide valley for most of its length, except for the lower 2.0 km
where it enters a canyon. The Beaver River’s watershed is characterized by cold, low
nutrient streams that offer low to moderate productivity for their fish populations. The
Beaver River is known to support the following species: bull trout, eastern brook trout
(Salvelinus fontinalis), longnose sucker (Catostomus catostomus), mountain whitefish,
and slimy sculpin (Cottus cognatus) (Alger and Donald 1984, MELP, 1998).

The TCH enters the Columbia River valley at approximately LKI 5.0 to 6.0 and is
situated on a wide bench approximately 200 to 300 m above the Columbia River.
Numerous wetlands and small ponds are perched on the bench along this section of
highway offering good potential fish habitat and high wildlife values. The Columbia
River is the third largest drainage in BC and originates from Columbia Lake near Canal
Flats and has the highest number of introduced and endemic fish species of any river
system in BC (McPhail and Carveth 1992).

Corridor Segment 280 is situated in the “upper” Columbia River. The upper Columbia
River and its major tributaries arise from glacially fed systems in the Purcell and Rocky
mountain ranges and are typically cold, turbulent, and silt-laden streams supporting fewer
fish species than the lower Columbia River reflecting their harsher, less productive
conditions. This section of the upper Columbia River can be periodically influenced by
the Kinbasket Reservoir at high storage levels.

The following 18 fish species are reported to occur in the upper Columbia River: bull
trout, burbot (Lota lota), chiselmouth (Acrocheilus alutaceau), eastern brook trout,
kokanee, largescale sucker (Carostomus macrocheilus), longnose dace (Rhinichthys
cataractae), longnose sucker (Catostomus catostomus), mountain whitefish, northern
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squawfish (Ptychocheilus oregonensis), peamouth (Mylochelius caurinus), pygmy
whitefish (Prosopium coulteri), rainbow trout, redside shiner (Richardsonius balteatus),
slimy sculpin, small mouth bass (Micropterus dolomieui), torrent sculpin, and westslope
cutthroat trout (McPhail and Carveth 1992, MoTH 1998b, MELP 1998).

Results

There are at least 30 stream crossings along the Trans Canada Highway in the Corridor
Segment 280 study area (see Table C4). The majority of these streams are small 2nd and
3rd order streams that have moderate gradients, moderate to well defined stream
channels, year round flow, and good potential fish habitat. Streams from LKI 0.00 to 5.45
flow into the Beaver River. Gradients north of the highway exceed 40% which likely
prevents upstream migration from the Beaver River. However, streams #2, 3, 5, and 6
appear large enough to support resident populations and should be sampled to confirm
presence / absence of fish above the highway.

The streams crossing the highway from LKI 5.45 to 29.66 flow into the Columbia River.
No fish inventories are known to have been conducted on these streams. however, local
resource managers and consultants report bull trout and west slope cutthroat trout in
Quartz Creek and eastern brook trout in Wiseman Lake, which lies at the headwaters of
stream #21 (LKI 23.9) (T. Dods, Pers. Comm., P. Corbett, Pers. Comm.). Streams #8, 9.
10 (Heather Creek), and 11 are tributaries to Quartz Creek and cross the highway in the
area LKI 9.95 to 12.6. These streams have moderate gradients, good flow, and appear to
offer good potential fish habitat and it is assumed that fish can migrate into them from
Quartz Creek.

Wiseman Creek crosses the highway at about LKI 16.0, where the creek displays good
cascading habitat. The lower reaches of Wiseman are steep where it enters a canyon
before flowing into the Columbia River. Wiseman Creek appears large enough to support
a resident fish population in its upper lower gradient reach and is therefore assumed to be
fish bearing. The highway culvert, which is approximately 75-100 m long with a gradient
of 15%, may present a barrier to upstream migration.

Eight streams with moderate to high sensitivity cross the highway between LK1 17.2 to
23.9. Most of these watercourses have low gradients, good flows, and good physical fish
habitat characteristics, particularly streams #19 (Oldman Creek), 20, and 21. Streams #19
and 20 join stream 21 approximately 200 m and 500 m north of the highway,
respectively. We assume that fish are present in streams #19 and 20 since Wiseman Lake.
at the headwaters of stream 21, is stocked with eastern brook trout and the gradients of ail
three streams north and south of the highway are < 5%. Other fish species may be present
in all three streams as the gradient of stream 21 does not appear to exceed 20%
downstream of the highway to its confluence with the Columbia River, which would
undoubtedly allow adfluvial fish (from Columbia River and Kinbasket Reservoir) to
access the upper reaches of these streams.
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Between LKI 23.9 and 29.3 stream gradients north and south of the highway increase
dramatically. As a result, only one “moderate” sensitivity stream crossing was
encountered among the several steep ravine systems typified by poorly developed stream
channels and no potential to offer meaningful fish habitat. At LKI 29.66 the highway

crosses the upper Columbia River, which is rated as a high fisheries value feature. The

river provides excellent spawning, rearing and overwintering habitat for a wide variety of
fish species and life history stages.
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Table C4.

Summary of Point Features and Fisheries Information

Corridor LKI LKI Project | Feature | Point Feature - Description Fish MoTH Fish Species - Source’ | Comments* Photo Roll /
(Offset LD. No.! Habitat | Sensitivity Potentially Frame
Segment km)' Class® Rating Present*
Start 0975 30.55 - UMA o Mt. Reveistoke National Park to Glacier National Park Segment Length 17.80 km. Rated in MoTH report’ (MoTH 1998) as poor candidate
260 4835 applicable | (comment refers to entirc corridor segment). for upgrading on the basis of overall environmental sensitivity.
(na)
260 0975 30.55 UMA 1 M. Revelstoke National Park - East Boundary. s High 8T, WCT MELP' [* 20 m+ wide stream, cascading habitat providing good rearing and spawning R3/8-9
Woolsey Creck bridge; clear span over Woolsey Creek; habitat
1.5 km E. of Giant Cedars Rest area. ® Prefer highway expansion to S. to minimize span width
260 0975 ~33.29 UMA 2 Culvert - crossing location undetermined, obscured by 3 Moderate | unknown ®  Sweam channei to N. of highway disturbed by clearcut R3/10-11
snow and potential blockage (may be obstructed by e Riparian forest of Aspen and Cottonwood to NW.
highway fill), ~2.8 km E. of Woolsey Creek. *  Ulecillewaet River within 50 m on south side of highway
®  Prefer highway expansion to N. but need to mitigate for infringement on
riparian forest
260 0975 3376 UMA 3 Albert Canyon Bridge West - West End 1546. Clear [ High BT, BSU, CRH, MELP | * 30m+ wide stream, good pool riffle habitat R3/12-13
span bridge over lliecillewact River 3.15 km E. of KO, LKC, MW, e Prefer highway expansion o S. to impact on riparian vegetation
Woolsey Creek RB, WCT
260 0975 35.47 UMA 4 Albert Canyon Bridge East - West End 1545. Clear 5 High BT, BSU, CRH, MELP ® 50 m+ wide stream, good pool riffle habitat R3/14-15
span bridge over Iliccillewaet River, ~4.9 km E. of KO, LKC, MW, *  Prefer highway expansion to S. to minimize impact on Tangiers River, which
Woolscy Creek RB, WCT flows into Hiecillewact River 100 m downstream of bridge site
260 0975 ~39.21 UMA 5 Culvert - 1200 mm Corrugated Steel Pipe (CSP), ~8.9 2 Low unknown ¢ 1.5 m wide stream with good flow observed but inaccessible due to steep R3/16-18
km E. of Woolsey Creek channel gradient (70% to N. and 45% t0 S.)
®  May provide downstream fish habitat (¢.g., high water refuge habitar)
o Prefer highway expansion to N. due to proximity to lllecillewaet River
260 0975 | 4208 | UMA 6 Culvert - 1300 mm CSP, ~T1.45km E. of Woolscy 3 Moderate | unknown *  20m wide stream with good flow observed R3/19-21
Creek *  70% channel gradient on N. limits fish access but channe! gradient on S. < 20%
®  Good fish habitat potential S. of highway
e Culvert outlet perched, with ~1.5 m drop
®  Prefer highway expansion to N. due to proximity to Hiccillewaet River
260 0975 ~4235 | UMA 7 Culvert - 900 mm CSP, ~11.8 km E. of Woolscy Creek 3 Moderate | unknown * 1.5 m wide stream with moderate flow observed R3/22-23
(culvert # 607) *  50% stream channel gradient to N. but mod fish habitat p ialto S.,
<10% channel gradient
e Prefer highway expansion to N. duc to proximity to iilecitlewaet River and fish
habitat p ialto S.
260 0975 -43.92 UMA 3 Culvert - 1500 mm CSP, 13.4 km E. of Woolsey Creek | Low / *  Poorly developed stream channci, 75% stream channel gradient N. and S, R3/24-25
(culvent # 610) ®  May be significant water source to wetland habitat in valley bottom
e highway expansion preferred to N. duc to p to [lleciliewaet River and
wetland habitat to S.
260 0975 ~44.78 UMA 9 Culvert - 900? mm CSP; ~14.25 E. of Woolscy Creck 2 Low / e < 1.0 m wide stream, not ible to fish b of 75%+ gradients N. and S. R4/1-2
(culvert # 616) e May provide some high water refuge habitat at the confluence with Hiecillewaet
River and clear water feeding sources
e Prefer highway to N. to minimi h on Illecillewaet
River
260 0975 ~46.00 UMA 10 Culvert and stream under MacDonald Snowshed; [5.25 2 e / e Steep and narrow drainage / debris torrent R4/3-7
km E. of Woolsey Creek e Likely inaccessible to fish
®  May provide some high water refuge habitat at the confluence with Illecillewaet
River and clear water feeding sources
¢ Prefer highway expansion to N. to minimize encroachment on Iilecillewaet
River
260 0975 48.35 UMA na Glacier National Park West Boundary - End Corridor
260 Segment
270 0980 0.0 UMA na Glacier National Park West Boundary - Start Corridor Segment Length 43 81 km.
Section Segment 270
to W,
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Table C4. Summary of Point Features and Fisheries Information (continued)
Corridor LK1 LK1 Project | Feature | Point Feature - Description Fish MoTH Fish Species - Source® | Comments* Photo Roll /
(Offset LD. No. Habi Sensitivity P ialk Frame
Segment | )t Class’ Rating Present’
270 0980 03 Within 1l Upper Bridge over Hliecillewaet River, 0.3 km inside 5 High BT, BSU, CRH, MELP ¢ 50 m+ wide stream R4/8-10
Glacier Glacier National Park Boundary KO, LKC, MW, e Good riffle, pool, and run habitat
Nat. RB, WCT e  highway expansi ined b bridge atan ‘S’ in river
Park
270 0980 43.81 UMA na Glacier National Park East Boundary - End Corridor
toE. 270 Segment
280 0985 0.00 UMA na Glacicr National Park East Boundary - Begin Comridor o Segment Length 29.66 km. Rated in MoTH report (MoTH 1998) as fair
Segment 280 (Glacier National Park to Columbia River candidate for upgrading, based on overall environmental values (location within
Bridge) Beaver River valley).
280 0985 0.0} UMA 1 Culvert - 1500 mm CSP, 0.01 km E. of Glacier Park E. 1 Low *  Poorly defined stream channel and atmost no flow observed R4/11-12
Boundary e Very limited fish habitat potential
®  75%t stream channel gradient N. and §.
o Prefer highway expansion to S.
280 0985 ~225 | uma 2 Culvert ~ 1000 mm concrete pipe, ~2.25 km E. of 3 Moderate | unknown * 1.5 m wide stream with good flow obscrved R4/13
Glacier Park E. Boundary o Good fish habitat potential. < 10% channel gradient to N. and < 20% channel
gradient to S.; high value riparian forest to N.
e Prefer highway 10 S. to avoid potential fish habitat and riparian forest
280 0985 325 UMA 3 Culvert - 1200 mm CSP, 3.25 km E. of Glacier Park E. 3 Moderate | unknown ® 1.0 m wide stream with low flow observed, good fish habitat potential R4/14-15
Boundary e Lower reach may be gradient barrier
o Prefer highway 08,
280 0985 3.8 UMA 4 Culvert - 1000 mm CSP, 3.8 km E. of Glacier Park E. 2 Low unknown ® 1.0 m wide stream with low flow observed during field reconnaissance R4/16
Boundary : e Not accessible to fish and poor habitat, 45% channel gradient N. and S.
»  Prefer highway expansion to S.
280 0985 ~485 | UMA 5 Unknown crossing structure, ~4.85 km E. of Glacier 3 Moderate | unknown * 1.5 wide stream with good flows obscrved R4/17
Park E. Boundary o Good potential fish habitat but may not be accessible due to gradient barriers in
lower reach, good riparian habitat on S.
o Prefer high pansion to N. to avoid riparian habitat
280 0985 ~5.45 UMA 6 Culvert - 1800 mm concrete pipe, ~5.45 km E. of 3 Moderate | unknown e 2.0 m wide stream with good flow observed R4/18-19
Glacier Park E. Boundary e Good fish habitat potential, joins with stream § ~ 500 m downstream
e Potential barrier to upstream migration at N. end of culvert
e Prefer high pansion 10 S.
280 0985 ~8.6 UMA 7 Unknown crossing structure, ~8.6 km E. of Glacier na High unknown «  No strcam identified but a receiving sitc obscrved on the N. side of highway R4/20
Park E. Boundary e Potentially high wetland value including several cottonwood snags
o Prefer highway to south side
280 0985 ~9.95 UMA 8 Culvert 1200 mm concrete pipe, ~9.95 km E. of 4 High unknown *  3-4 m wide stream with good flow observed R4/21-23
Glacier Park E. Boundary e Low channel gradient N. and S. (< 5%) and good spawning and rearing habitat
e Streams flows into Quartz Creck
e Prefer symmetrical lane additions
280 0985 ~10.45 UMA 9 Culvert - 1200 mm concrete pipe, ~10.45 km E. of 4 High unknown ® 2.0 m wide strecam with no flow observed R4/24-25
Glacier Park E. Boundary o Good habitat potential; flows into Quartz Creck
o Prefer symmetrical lane additions
280 0985 ~10.85 UMA 10 Heather Creek. Culvert - 1500 mm concrete pipe, 4 High unknown *  3-4m wide stream with good flow observed R5/1-2
~10.85 km E. of Glacier Park E. Boundary e Good fish habitat and low channel gradient N. and S ; strcam flows into Quartz
Creck
o Prefer symmetrical lane additions
280 0985 ~12.63 UMA 11 Culvert - 1500 mm concrete pipe, ~12.6 km E. of 4 High unknown e 2.3 m wide stream with low flow observed RS/34
Glacier Park E. Boundary o Good fish habitat and low channel gradient N. and S., flows into Quartz Creek
e  Prefer symmetrical tane additions
280 0985 1328 | uma 12 Quantz Creck Bridge West End 1607. Clear span 5 High | unknown *  5-7m wide stream with good flow observed RS/5-7
bridge. o Good cascading fish habitat < 15% channet gradient
Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
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Table C4.

Summary of Point Features and Fisheries Information (continued)

Corridor LKt LKI Project | Feature | Point Feature - Description Fish MoTH Fish Species - Source’ | Comments* Photo Roll /
(Oftset 1.D. No.! Habi Sensitivity Potentially Frame
Segment km)' Class’ Rating Present’
280 0985 ~16.0 UMA 13 Wiseman Creek. Culvert -2.0m + CSP; ~16.0km E. 4 High unknown *  3-5 wide stream with good flow obscrved R5/8-10
of Glacier Park E. Boundary ®  Good fish habitat and moderate channel gradient, 5% 10 S. and 10%to N.
®  Culven likely prevents upstream fish migration duc cxcessive length and
channel gradient; slight preference for expansion to the S.
280 0985 <172 UMA 14 Culvert - 900 mm concrete pipe, ~17.2 km E. of 4 High unknown * 20 m wide stream with low flow observed; 5% channel gradient N. and S. RS/11
Glacier Park E. Boundary *  May be accessible to fish at higher flows
®  May provide significant water flow to wetland 200 m downstream
e Prefer highway expansion to S.
280 0985 ~18.25 UMA 15 Culvert - 900 mm concrete pipe, ~18.25 km E. of 4 High unknown ¢ 20m wide stream with low flow observed, 5% channel gradient N. and S. RS/12-13
Glacier Park E. Boundary ®  May be accessible to fish at higher flows
¢ May provide significant water flow to wetland 100 m downstream; prefer
highway expansion to S.
280 0985 ~19.4 UMA 16 Culvert - 900 mm CSP, ~19.4 km E. of Glacier Park E. 3 Moderate | unknown ¢ 1.0 m wide stream with low flow observed RS/14-15
Boundary *  Poorly defined channel, steep channel gradient to S. prevents fish access
o Prefer highway ion to S.
280 0985 ~20.78 UMA 17 Culvert - 1500 mm CSP, ~20.78 km E. of Glacier Park 4 High unknown ® 1.5 m wide stream with low flow observed 100 dark for photo
E. Boundary ®  May have seasonal use by fish
® 70 m + culven length likely prevents upstream migration
o Prefer highway 10 S.
280 0985 ~213 UMA 18 Culvert - 600 mm CSP, ~21.3 km E. of Glacier Park 4 High unknown * 1.5 m wide stream with good flow observed RS/16-17
E. Boundary ¢ Good potential fish habitat
*  Not marked on the TRIM map
e  Wetland areasto N.
o Prefer highway expansion to S.
280 0985 2292 UMA 19 Oldman Creek crossing, 3.5 m pipe arch with open 4 High unknown e 3-5m wide stream R6/1-3
bottom?, ~22.92 km E. of Glacier Park E. Boundary ¢ 20 m upstream 35-40% channel gradicent; downstream < 10% channel gradient
®  Good fish habitat; wetland areas to N.
o Prefer highway expansion to S.
280 0985 | ~2365 | uma 20 Culvert - 600 mm CSP, ~23.65 km E. of Glacier Park 4 High | unknown ¢ 3-5m wide siream with good flow obscrved R5/18-20
E. Boundary s Excellent fish habitat potential
e  Flows into stream no. 21 about 200 to 300 m downstream of highway
e High constraints on both sides of highway duc to riparian and fish habitat
280 0985 ~239 UMA 21 Culvert - approx. 2.5 to 3.0 m wide pipe arch multi- 5 High unknown ¢ 3-5m wide stream with good flow observed R5121-23
plate, ~23.9 km E. of Glacier Park E. Boundary e 50 m + floodplain and wetland habitat associated with stream
*  Excellent fish habitat potential; high value wildlife movement comidor and
riparian habitat
¢ Consider installing bridge in upgrading this area
* _ High constraints on both sides of highway due to riparian and fish habitat
280 0985 ~245 | UMA 2 Culvert - 600 mm CSP, ~24.5 km E. of Glacier Park E. 1 Low unknown *  Ravine/gully system, poorly defined channel R5/24-25
Boundary e No flow observed during field inspection
e  Fish habitat unlikely
o Prefer symmetrical lane additions
280 0985 ~28.97 UMA 23 Culvert - 900 mm concrete pipe, ~28.97 km E. of 2 Low unknown e 1.5 wide stream with poorly defined channel R6/4-S
Glacier Park E. Boundary e No flow observed during field inspection
¢ 60% channel gradient to S., 10% channel gradient to N.
s Low potential for fish habitat
e Prefer highway expansion to S. 1o avoid effects on habitat close to Columbia
River
280 0985 ~29.26 UMA 24 Culvert - 900 mm concrete pipe, ~29.26 km E. of 3 Moderate | unknown ® 1.5 wide stream with poorly defined channel and no flow observed R6/6-7
Glacier Park E. Boundary ¢ Low fish habitat potential S. but moderate to N.
¢ Prefer highway expansion to S. to avoid effects on habitat close to Columbia
River
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Table C4. Summary of Point Features and Fisheries Information (continued)

Corridor LKI LKI Project | Feature | Point Feature - Description Fish MoTH Fish Species - Source® | Comments* Photo Roll /
(Offset I.D. No. Habitat | Sensitivity Patentially Frame
Segment km)' Class® Rating Present!

280/290 098$ 29.66 UMA 25 Columbia River Bridge West End 1605 - End 280 5 High BB, BSU, BT, MELP Columbia River mainstem observed at low flow during ficld inspection R6/8-12
Segment, end 3 lanc section; Clear span bridge over CAS, CCG, CP, e 2 piers in the river channel

Columbia River CRH, CSU, EB, s Prefer highway ion to S. to minimize span width and reduce disturbance

KO, LDC, LKC, of riparian vegetation (west bank)
End of Corridor Segment 280. Start of new Corridor LNC, LSU, LW,

Segment 290. MW, NSC

Swart290 | 0985 29.66 - na g‘ﬂ_: °f&=W %ng(‘)f(‘g’:::l‘dﬁ” :“‘ ;3°'“'“l;'§"°f Segment Length 24.19 km. Rated in MoTH report (1998) as fair candidate for
$3.85 ridge West En o Anderson Ro:

upgrading in terms of overall environmental values (route traverses Columbia River
West of Golden) valley).
290 0985 | -31.448 | umas 1 Culver - 600 mm CSP, 0.458 km E. of Dejordie Rd. 2 Low unknown e 1.0 m wide stream with low flow observed and poorly defined channel, R1/6-7

SNC® especially N. of highway

Channel gradient 2.0% with moderate fish habitat potential at high flows
Railway stream ing may be ob ing up fish passage
Lower reach may provide mainstem refuge habitat
Some iron oxide staining observed at stream area
Prefer highway expansion to N. to avoid loss of river valley vegetation

290 0985 ~31.945 UMA/ 2 Culvert - 900 mm CSP, 0.955 km E. of Dejordic Rd. 2 Low unknown 1.0 m wide stream with no flow observed and poorly defined channel, especially R1/89
SNC N. of highway.

Channel gradient 4.0% and moderate ﬁsh habitat potential at high flows

Railway stream ing may be ob g up fish passage

Lower reach may prowde mainstem refuge habitat.

Some iron oxide staining at stream area

Prefer highway expansion to N. to avoid loss of river valley veg

290 0985 ~32.106 | UMA/ 3 Culvert - 600 mm CSP, 1.116 km E. of Dejordic Rd. 2 Low unknown 1.0 m wide stream with low flow observed and poorly defined channcl, R1/10-12
SNC especially N. of highway

Channel gradient 4.0% with moderate ﬁsh habitat potential at high flows

Railway stream ing may be ob g up! fish passags

Lower reach may pmv:d: mainstem refuge habitat

Some iron oxide staining at stream area

Prefer highway expansion 1o N. to avoid loss of river valley vegetation

End Notes:

! Please note that most pomt and comdor feature LKIs are not exact except where referenced to bridges or other major landmarks in the LKI inventory listed provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using
vehicle od T in conjunction with estimates of distances from known LKI landmarks.

2 Refers to point or s:te—spemﬁc landmarks examined in the field. Such features may include culverts, bridges, or wetlands.

> Sensitivity fating is from 1 (lowest potenual value fish habitat) to 5 (highest).

* See attached Table C6 for fish species abbreviations.

$ Reference source for fish presence information.

¢ Comments regarding attributes of aquatic features, such as flow conditions, were based on observations from our preliminary field r i which was conducted during seasonal low flow conditions between November 8 to 13, 1998.

7 Ministry of Transportation and Highways (MoTH). 1998. Environmental Overview Assessment: Trans Canada Highway Corridor (Kamloops to Alberta Border). Report prepared by Acres International Limited. Kamloops, B.C.

* MELP - Ministry of Environment, Lands and Parks.

% Note: Since the actual boundary between the UMA and SNC design sections is not finalized, we have provided information regarding three culverts in the section of highway between the Columbia River Bridge and Big Bend Highway in both the UMA and SNC
existing conditions reports for fisheries information.
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Table CS5.

Summary of Corridor Features and Potential Fish Habitat Sensitivity Rating

Corridor LKI Zones (LK1 | Corridor Feature - Description MoTH Sensitivity | More Sensitive Side Comments Regarding Seasitivity and
Segment Offsets)’ Rating’ of Highway Fish Habitat Issues
260 0975 30.55 - South side of highway parallels [llecillewaet River. High South & Close proximity of lllecillewaet River to south side of existing highway
34.00 o Important riparian and fish habitat values
o This section includes approaches to and crossing of the Illecillewaet River via the Alberta Canyon
West Bridge
260 0975 34.00 - 35.4 | Minor drainages along the TCH. Low Notth & Potential erosion and sediment control
e Prefer expansion to the south 1o retain existing vegetation and forest
260 0975 35.4 - 42.85 | TCH crosses the [llecillewaet River and remains close to the High South & Close proximity of lilecillewaet River to south side of existing highway
river along this section of highway. & In portions of this section, TCH built on narrow bench with steep slopes above and below; steep
drop-off 1o Illecillewaet River
% Section includes approaches to and crossing of the Iilecillewaet River via the Alberta Canyon East
Bridge
o Prefer expansion to the north side of highway
260 0975 4235 - [llecillewact River meanders away from the TCH on the south Moderate South o Potential i to Hlecill River valley bottom and riparian vegetation
4327 side of highway. o Prefer expansion to the north
260 0975 43.27- 44.12 | TCH is located adjacent to Illecillewact River and floodplain. High South & Close proximity of Illecillewact River to south side of existing highway
» TCH built on narrow bench with steep slopes above highway, steep drop-off to [llecillewaet River
« Important habitat values
% Prefer expansion to the north
260 0975 44.12 - Nlecillewaet River meanders away from the TCH in this Moderate South « Potentia) impacts to Hlecillewaet River valley bottom, wetland area and riparian vegetation
44.47 section. « Prefer expansion to the north
260 0975 44.47 - Highway is located adjacent to Illecillewaet River. High South & Close proximity of lllecillewaet River to south side of existing highway
48.35 & TCH built on narrow bench with steep slopes above highway, steep drop-off to Illecillewaet River
& Prefer expansion to the north
260 0975 4835 Glacier National Park West Boundary - End 260 Segment.
270 0980 0.0 Glacier National Park West Boundary - Start Corridor Segment Length 43 81 km.
Segment 270.
280 0985 0.00 Glacier National Park East Boundary - Start Corridor % Segment Length 29.66 km. Rated in MoTH report (MoTH 1998) as fair candidate for upgrading,
Segment 280 (Glacier National Park to Columbia River based on overall environmental values (location within Beaver River valley).
Bridge).
280 0985 0.00 to 1.30 | Beaver River parallels north side of TCH. High North & Close proximity of Beaver River to north side of existing highway
o Prefer expansion to the south
280 0985 1.30 to 2.87 | Beaver River is situated further away from the TCH in this Moderate North & TCH situated on a wide bench with TCH further away from Beaver River
section. TCH traverses a wide valley bench at this point. o Potential wetland and riparian forest values to the north
o, Prefer expansion to the south
280 0985 2.87-6.05 | Beaver River parallels north side of TCH. High Both & Proximity of Beaver River to north side of existing highway.
» Steep, well-vegetated slope down to Beaver River Valley on N. side of highway
& Highway expansion from LK12.87 to 4.1 preferred to the south to avoid potential fish habitat,
wetland area and riparian forest
s, Highway expansion from 4.1 to 6.05 preferred to be symmetrical with wildlife wetland sensitivity
on south side of highway and proximity of highway to Beaver River on north side
280 0985 6.05 - 8.14 | TCH traverses the bottom of 2 wide valley in an area well Low North o Potential erosion and sediment concerns
separated from the Beaver River. o Potential encroachment into wetlands on south side
% Prefer expansion to the south to avoid disturbance of wetlands
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Table C5. Summary of Corridor Features and Potential Fish Habitat Sensitivity Rating (continued)
Corridor LK1 Zones (LK1 | Corridor Feature - Description MoTH Sensitivity More Sensitive Side Comments Regarding Sensitivity and
Segment Offsets)’ Rating’ of Highway Fish Habitat Issues
280 0985 8.14- 11.15 | Approaching Quartz Creek wetland and stream complex High Both « Highway expansion from LKI 8.14 to 8.75 preferred to the north. Large wetland situated
immediately adjacent to north side of TCH. immediately adjacent to south side of highway.
e LKI8.75 - 11.15 section - wetland habitat sensitivity on both sides of highway. Prefer symmetrical
expansion in this section.
280 0985 11.15 - TCH alignment traverses a broad, relatively flat river valley Moderate North « Prefer expansion to the south to avoid disturbance of wetland areas
12.85 bench, some distance from Quartz Creek. & Major realignment of the highway through this section would be of concem
280 0985 12.85 - Quartz Creek crossing with adjacent wetland and riparian High Both Sides o High value potential fish habitat at Quariz Creek on N. and S. side of highway
13.80 habitats in this section. o Significant fisheries concerns
280 0985 13.8-15.6 | TCH traverses a broad, flat valley bottom bench through this Low Neither e Potential erosion and sediment control
section. e  Maintenance of existing drainage patterns
280 0985 156- 164 | Strcam, wetland riparian complex on south side of highway. High Both e Significant potential high value fisheries habitat adjacent to Wiseman Creck on north side in this
Section includes Wiseman Creek crossing. short section
e Prefer symmetrical widening or expansion to the south.
280 0985 16.4-22.2 | TCH traverses very long stretch along valley bottom with High North ® Arca contains large complex of and wetland riparian areas on both sides of highway
streams, wetlands and riparian features. ®  Most important habitat values likely on the north side of TCH
e Prefer expansion to the south
280 0985 222.24.24 | Very large stream, wetland, riparian complex on both sides of High Both e Important habitat values on both sides of TCH
highway. o Critical wetlands and riparian vegetation
280 0985 24.24 -27.5 | Large wetland complex on the south side of the TCH. Moderate South e  Prefer expansion to the north, although section likely contains steep downhili slopes to Columbia
River
e Potential erosion and scdiment concerns with proximity of Columbia River
280 0985 27.5-29.24 | TCHaligr pproaches Columbia River. Moderate North e Prefer expansion to the south
e  Steep downhill slopes towards the Columbia River on the north side
280 0985 2924 - Riparian area adjacent to Columbia River Bridge crossing on High North s Valuable riparian habitat
29.61 north side of highway. o Significant habitat values
e Prefer new bridge on south side of existing bridge to reduce disturbance of riparian vegetation
280 0985 29.61 - Riparian area adjacent to Columbia River Bridge crossing on High Both e Valuable riparian habitat
30.26 south side of highway. e Significant habitat values
o  Prefer new bridge on south side of existing bridge to reduce disturbance of riparian vegetation
Start 290 0985 29.66- | Columbia River Bridge West End 1605 - Start Corridor Segment Length 24.19 km. Rated in MoTH report (1998) as fair candidate for upgrading in terms of
53.85 Segment 290 (Donald to Anderson Road, West of Golden). overall environmental values (route traverses Columbia River valley).
290 0985 30.26 - 31.3 | Minor drainages along TCH. Columbia River located near Low South e Potential erosion and sediment concerns
the TCH on south side of highway. e Maintenance of existing drainage pattems
e  Prefer highway expansion to north to avoid loss of biofiltration buffer between railway and
highway
250 0985 31.3-35.5 | Columbia River located near the TCH on the south side of the Moderate South o Fisheries sensitivity alternates from one side of the highway to the other
highway, with river valley vegetation on south side of e In general, prefer highway expansion to north to avoid loss of biofiltration buffer between railway
highway. and TCH, river valley vegetation and downstream vegetative buffer
o Potential habitat impact and sediment source
End Notes:

! Please note that most point and corridor feature LKIs are not exact except where referenced to bridges or other major landmarks in the LKI inventory listed provided by design engineer. LKIs were determined in  the field by extrapolation from maps and by using
vehicle odometer readings in conjunction with estimates of distances from known LKI landmarks.

? 1t is important to note that these ratings are based on preliminary information and may be changed as more information and field sampling data become available. These ratings were applied from an overview perspective and apply to areas within 100 m of the existing
TCH.
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Table C6.  Scientific names and abbreviations for fish species known to occur
within streams in Corridor Segments 260 and 280
COMMON NAME SCIENTIFIC NAME CODE CORRIDOR
260 280
bridgelip sucker Catostomus columbianus | BSU X X
bull trout Salvelinus confluentus BT X X
burbot Lota lota BB X
eastern brook trout Salvelinus fontinalis EB X
kokanee Oncorhynchus nerka KO X X
lake chub Couesus plumbeus LKC X X
largescale sucker Catostomus columbianus | LSU X
longnose dace Rhinichthys cataractae LNC X
longnose suckers Catostomus catostomus LSU X
northern squawfish Ptychocheilus oregonensis | NSC X
Mountain whitefish Prosopium williamsoni MW X X
Rainbow trout Oncorhynchus mykiss RB X X
Slimy sculpin Cottus cognatus CCG X
Torrent sculpin Cottus rhotheus CRH X X
Westslope cutthroat trout | Oncorhynchus clarki WCT X X
lewisi
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1.6 Introduction

Coast River Environmental Services Ltd. (Coast River) was retained by the Ministry of
Transportation and Highways (MoTH) to undertake an overview assessment of potential
fish habitat and watercourse sensitivities along a portion of the Trans Canada Highway
(TCH). This fisheries overview information is intended to assist the planning and early
design phases of the proposed functional upgrade to portions of the TCH between Mt.
Revelstoke Park and Yoho National Park in British Columbia. Specific study sections
assigned to Coast River are indicated in Table C1.

This report provides an overview of the existing fisheries habitat conditions and
sensitivities for Donald to the Kicking Horse Canyon.

2.0 Study Area

The linear extent of our study area is briefly summarized in Table C1. These corridor
segments are defined in the MoTH’s Corridor Management Plan for the Cache Creek to
Rockies Highway Improvement Program. It should be noted that as directed by the
MoTH, fisheries assessment work was not conducted along the TCH within any national
parks. For the purposes of the existing conditions report, the MoTH asked the consultants
to confine their examination to the highway right-of-way along the existing alignment of
the TCH. The TCH right-of-way between Revelstoke and Yoho National Park averages
about 100 m in total width, with some four-lane or three-lane sections already in place.

3.0 Methods

3.1 General

The assessment of fish habitat sensitivity along these corridor segments is largely based
on existing background information and reports, much of which was provided by the
MoTH. In addition, several other information sources were used to complete this
overview fisheries assessment, including:

e Initial contacts with regional resource agency personnel

e Airphotos, TRIM maps, MoTH alignment drawings, MoTH culvert crossing
lists

e A drive-through and an 8§ mm video reconnaissance of these corridor
segments during an eastbound traverse of the highway

e Brief site inspections at significant watercourses in areas immediately
adjacent to the highway.
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Coast River personnel, in association with a fisheries biologist from Mirkwood
Ecological Consultants Ltd. conducted the field work for this fisheries overview
assessment along the TCH right-of-way between the eastern boundary of Mt. Revelstoke
National Park and the western boundary of Yoho National Park, during the November 8 -
13, 1998 period. This assessment included an examination of potential fish habitat along
each of the three major design sections (i.e., UMA, SNC-Lavalin, and ND Lea/MoTH
Region 3).

The overali fisheries sensitivity of each highway corridor segment was prepared on the
basis of our review of available fisheries information, a drive along the highway to note
obvious stretches with fisheries sensitivities, and a brief site inspection at significant
streamn crossings. Existing information was collected from local resource managers, and
from the MELP FISS database. Major fisheries constraints were assessed by driving the
highway corridor segments and mapping arcas of apparent high, moderate, and low
fisheries sensitivities. Existing fisheries information and TRIM maps were used to
prioritize stream crossings for assessment. Significant stream crossings were visited
within each corridor segment. We also inspected any significant stream crossings that
were encountered while driving along the highway even if they were not indicated on
existing maps or reports. In many cases, watercourse crossings are not readily evident as
one drives along the TCH. In order to locate a known watercourse crossing in the field.
we had to rely on the following sources:

TRIM mapping (1:20,000 scale) and engineering drawings

MoTH culvert lists

Fisheries reports (MoTH 1998b)

MoTH Landmark Kilometer Inventory (LKI) with identified features
referenced by distances from known points along the TCH.

During the field trip, distances recorded on the vehicle odometer were used in
conjunction with the culvert and LKI lists to locate known aguatic features along the
TCH, such as wetlands or watercourses. Some of the major fisheries-related features.
such as bridges were identified in a MoTH report (1998a). In addition, during the field
trip, Coast River and Mirkwood staff identified many other fisheries-related features
while driving along the TCH.

The following information was collected at each stream crossing: corridor segment
number, LKI segment number, LKI, stream number within each corridor segment (as
assigned by Coast River), feature description (i.e., bridge. culvert or wetland), location
(LKI), fish habitat rating, potential for providing fish habitat immediately upstream and
downstream of the crossing, and general stream characteristics (i.e., stream width,
gradient, condition of crossing, and preferred side of the highway for widening). This
information was compiled after the field trip and is presented in the findings. in addition,
a detailed photographic catalogue of all visited watercourses was assembled. To facilitate
our data reporting and to collate photographs with each fisheries-related feature, each was
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given a unique feature identifier number (i.e., corridor segment, LKI segment, 1.D.
number).

Once the data tables were initially drafted, the general corridor and point features were
transferred onto maps and/or photo mosaics provided by the design engineers. Corridor
features were mapped on the basis of general fish habitat sensitivity in areas adjacent to
gach side of the highway within approximately 100 m of the highway. The sensitivities
for broad zones of corridor features are represented graphically as a bar at the bottom of
the photo mosaic maps and are summarized in the findings. Point features are indicated
on the bar as symbols, which represent sensitivity values.

3.2 Fish Habitat and Other Aquatic Features Rating Criteria

Aquatic features such as watercourses and wetlands within our study area were assessed
on the basis of potential fish habitat and then given a classification of 1 to 5, with 5 being
assigned to the highest value features in terms of fish habitat potential and 1 being
assigned to lowest value features, such as a dry swale with no habitat potential. The
classification criteria for this assignment was devised on the basis of the DFO/MoELP
classification system for lower mainland region watercourses, which was originally
developed by the City of Surrey and Envirowest Consultants Limited. The lower
mainland classification system was modified to reflect differences in the nature of the
stream systems and the composition of fish species in the interior/central portion of B.C.
The potential fish habitat classification system was based on several key factors, such as
the quality of fish habitat, the accessibility of the stream to migrating fish, and general
stream characteristics. The wetted width, stream gradient, channel characteristics and
relative flow volume of each stream also influenced our classification.

The MoTH required that environmental sensitivities for each environmental discipline be
ranked as high, moderate, low or nil. Table C2 presents our aquatic feature rating system
and the criteria used to classify aquatic features. For MoTH planning purposes, class 1
and 2 fish habitat features were generally assigned a rating of “low™ sensitivity (in terms
of potential fish habitat values), class 3 features were rated as “moderate”, and class 4 or
5 features were rated as “high” sensitivity. Since almost all of the drainages in the study
area flow into major fish-bearing systems, and the existing TCH is located in close
proximity to those major systems, a “nil” rating was not deemed applicable in the rating
of aquatic features.

It should be emphasized that this fish habitat rating system was developed specifically for
this fisheries overview assessment. It proved to be a useful tool to ensure that the study
area watercourses were rated consistently. The criteria we used seem appropriate given
the nature of the streams encountered during the field work, the limited amount of
existing information about the systemns and our inability to conduct detailed stream walks
or direct fish sampling.
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Our initial assessment of fish habitat sensitivity of the study area watercourses is based
on limited background information and brief site visits. Due to the limited period for
field reconnaissance and inclement weather conditions, few streams were inspected
beyond the edge of the existing highway right-of-way. As a result, stream habitat within
the highway right-of-way was examined in isolation of its upstream and downstream
characteristics. Important aquatic features such as downstream obstructions to fish
passage, upstream lakes with resident or stocked fish populations, other physical habitat
constraints or enhancement opportunities remain undetermined for many of these
systems. Therefore, the sensitivity assessment is based on our present preliminary
knowledge of the systems. As a result, specific sensitivity ratings may change during the
course of the present assignment, following more thorough stream sampling in the spring.

4.0 Findings

Table C8 summarizes fisheries information regarding point-specific features, such as
watercourse crossings, that were identified and examined within the study area. Table C9
provides a preliminary summary of corridor aquatic and riparian features within the study
area. An overview regarding fisheries information for corridor segments within the study
area, as well as our initial results from a preliminary investigation of the corridor
segments, is provided below.

CORRIDOR SEGMENT 290
(LKI Segment #0985: LKI 29.66 to 53.85)

Background/Existing Fisheries Information

Corridor Segment 290 1s a 24.19 km long section of the TCH that follows the eastern side
of the upper Columbia River. The highway is situated on a relatively narrow bench
approximately 2 to 20 m above the valley bottom through this corridor section which
extends from Donald Road to Anderson Road {(LLKI 29.66 to 53.85). The upper Columbia
River in this area meanders through a relatively wide floodplain, which contains
numerous wetlands, beaver ponds, and side channels. The railway lies between the
highway and the Columbia River from Donald Station to Golden and presents a severe
constraint to further expansion of the highway towards the Columbia River. The slopes
above the highway are generally steep (> 20% gradient), rocky and forested with mature
conifers.

The Columbia River is the third largest drainage in BC and originates from Columbia
Lake near Canal Flats (McPhail and Carveth 1992). The Columbia River is documented
to have the highest number of introduced and endemic fish species of any of river system
in BC (McPhail and Carveth 1992). The upper Columbia River and its major tributaries,
which arise from glacially fed systems in the Purcell and Rocky mountains, and are
typically cold, turbulent and silt-laden, supporting fewer fish species than the lower
Columbia River due to their harsh, nutrient poor conditions. The following 18 species
are reported to occur in the upper Columbia River in the vicinity of Corridor Segment
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290: bull trout, burbot (Lota lota), chiselmouth (Acrocheilus alutaceau), eastern brook
trout, kokanee, largescale sucker (Catostomus macrocheilus), longnose dace (Rhinichthys
cataractae), longnose sucker (Catostomus catostomus), mountain whitefish, northern
squawfish (Ptychocheilus oregonensis), peamouth (Mylochelius caurinus), pygmy
whitefish (Prosopium coulteri), rainbow trout, redside shiner (Richardsonius balteatus),
slimy sculpin (Cottus cognatus), small mouth bass (Micropterus dolomieui), torrent
sculpin, and westslope cutthroat trout (Alger and Donald 1984, McPhail and Carveth
1992, MoTH 1997, MELP 1998).

Results

In collecting data for the existing conditions report, Coast River was asked to rely
primarily on existing fish assessment information to assist in the initial identification of
significant streams (i.c., those with potential fish habitat). Therefore, our field work
focused mainly on those streams previously identified as possibly fish-bearing. As noted
in a previous fish assessment report (MoTH 1997), of the total 75 culverts under the TCH
and one clear span bridge over the Blaeberry River in the section from Donald to Golden,
there were 11 streams were identified or expected to contain fish at the highway crossing.
During our field inspection, we observed at least 11 stream crossings along the TCH in
Corridor Segment 290 (see Table C7). Six low to moderate sensitivity 2nd and 3rd order
streams cross the highway from between LKI 29.66 to approximately LKI 35.705. These
streams have steep gradients and/or poorly defined stream channels with ephemeral
flows, and offer limited fish habitat potential. Five high sensitivity streams cross the
highway between LKI 37.705 and LKI 53.85 including the Blaeberry River, Doyle
Creek, Moberly Creek, Neale Creek and one unnamed creek. At all of these high
sensitivity crossings, the railway and Columbia River constrain expansion opportunities
along the south side of the highway and the steep, rocky, relatively unstable slopes may
constrain expansion opportunities along the north side of the highway.

Table C7. Number of High, Medium, and Low Sensitivity Streams within each
Corridor Segment

Corridor Segment Number of Streams by Sensitivity Rating
Low* Medium High Total
290 5 1 5 11
300 / / 3 3
310 / / / 0
320 5 / 1 6
Total 10 1 9 20

* We only sampled a portion of the low sensitivity stream crossings in the corridor segments along the
TCH. The count in this table represents a combination of stream crossings that were sampled and stream
crossings that were noted during highway surveys or on maps.

Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
Appendixd - Fisheries, Section C2; Donald to Roth Creek

25



CORRIDOR SEGMENT 300
(LKI Segment #0985: LKI 53.85 to 56.06)

Background/Existing Fisheries Information

Corridor Segment 300 is a 2.21 km section of the TCH that roughly parallels the
Columbia River from Anderson Road to the junction of Highway 95 in Golden (LKI
53.85 to LKI 56.06). Corridor Segment 300 follows the eastern side of the upper
Columbia River along a relatively narrow bench close to the valley bottom. The same
fish species listed as present in our description of the Columbia River along Corridor
Segment 290 of the TCH occur in this Corridor Segment (see discussion above).

Results

There are at least 3 stream crossings along Corridor Segment 300 of the TCH (see Table
C7 above). Three high sensitivity streams cross the highway between LKI 53.897 and
LKI 54.083. This section of highway is severely constrained by high value wetlands to
the south of the highway and somewhat constrained by the steep slopes to the north of the
highway. Eastern brook trout in bright spawning coloration were observed below
highway culvert outlets in streams 10 and 11 (LKI 53.897 and LKI 54.032 respectively).
The very high value of the wetland. beaver pond. stream system complex associated with
these three stream crossings pose as a major constraint, from a fish habitat perspective, to
highway improvement on the south side of the TCH in this area.

CORRIDOR SEGMENT 310
(LKI Segment #0990: LKI 0.60 to 2.40)

Background/Existing Fisheries Information

Corridor Segment 310 is a 2.4 km section of the TCH that extends through the town of
Golden from the junction of Highway 95 to Golden View Road (LKI 0.00 to LK1 2.40).
No significant stream crossings were observed in this section.

CORRIDOR SEGMENT 320
(LKI Segment #0990: LK1 2.4 to ~11.7)

Background/Existing Fisheries Information

The entire study area for Corridor Segment 320 extends from LKI 2.4 to LKI 25.93.
Within this corridor segment, the SNC-LAVALIN design section is situated between LKI
2.4 and approximately LKI 11.7. This 9.3 km section of the TCH follows the Kicking
Horse River from Golden View Road to a pullout near Roth Creek. The western portion
of the highway in Corridor Segment 320 (i.e., west of the Yoho or 5 Mile bridge) is
perched along the northern side of the lower Kicking Horse River on a road cut high
above the river. The valley slopes are steep and very rocky with patchy forest cover.
Gradients north and south of the highway often exceed 75% with rock falls common
along this section of highway.
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The Kicking Horse River is a major tributary to the Columbia River that enters the
Columbia at Golden, B.C. The Kicking Horse River originates in the Wapta and
Waputik Icefields of the Rocky Mountains which generate very turbid, cold, and nutrient
poor waters resulting in relatively slow production for fish populations in these
conditions. The following fish species are reported to occur in the Kicking Horse River:
bull trout, eastern brook trout, mountain whitefish, pygmy whitefish, slimy sculpin, and
torrent sculpin (MoTH 1998b, MELP 1998).

Results

Six stream crossings were examined along the TCH in the SNC-LAVALIN section of
Corridor Segment 320 (Table C9). There are three low sensitivity 2nd and 3rd order
streams, including Dart Creek, which cross the highway between LKI 2.62 and LKI 6.23.
These streams have steep gradients, poorly defined stream channels, ephemeral flows,
and offer limited fish habitat potential. However, all three streams may provide off-
channel refuge habitat at their confluence with the Kicking Horse River.

The highway crosses over the Kicking Horse River at LKI 9.45 (Yoho/5 Mile Bridge).
This site is considered to be sensitive from a fish habitat perspective because the valley is
narrow (< 150 m) and there is high potential for highways expansion to adversely affect
the existing stream channel through further encroachment. There are two more low
sensitivity 2nd and 3rd order streams that cross the highway between LKI ~10.21 to LKI
~10.9. These streams have steep gradients, poorly defined stream channels, ephemeral
flows, and offer limited fish habitat potential. These streams do not provide refuge habitat
potential in their lower reaches as their stream gradients exceed 40% at their confluence
with the Kicking Horse River.
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Table C8.

Summary of Point Features and Fisheries Information

Corridor

Start 290

LKI
Segment

LKI
(Offset
km)'

Project

Feature
LD. No.}

Feature - Description

Fish

MoTH

ity

Fish Species -

Rating’

Rating*

L] ¢4
Present’

Source’

Comments

Photo Roll /
Frame

0985

29.66 -
5385

Start of new cotridor segment 290 at
Columbia River Bridge West End 1605
{Donaid to Anderson Road, West of Golden)

Segment Length 24.19 km. Rated in MoTH report” (1998a) as fair candidate for upgrading (route
traverses Columbia River valley).

290

0985

~31.448

UMA/
SNC*

Culvert - 600 mm CSP, 0.458 km E. of
Dejordie Rd.

unknown

¢ 1.0.m wide stream with low flow and poorly defined channel, especially N. of highway
e Gradient 2.0° with moderate fish habitat potential at high flows

0, Railway stream crossing may be obstructing upstream fish passage

o] Lower reach may provide mainstem refuge habitat

»_ Some iron oxide staining observed at stream area

.

® Prefer highway expansion 1o N. to avoid loss of river valley

R1/6-7

290

4

0985

~31.945

UMA/
SNC

Culvert - 900 mm CSP, 0955 km E. of
Dejordic Rd.

unknown

* 1.0 m wide stream with no flow observed and poorly defined channel, especially N. of
highway.

Gradient 4.0% and moderate fish habitat potential at high flows.
Railway stream ing may be ob ing up: fish p
Lower reach may provide mainstem refuge habitat.

Some iron oxide staining at stream arca

Prefer highway expansion to N. to avoid loss of river valley vegetation

R13-9

0985

~32.106

UMA/
SNC

Culvert - 600 mm CSP, 1.116 km E. of
Dcjordie Rd.

unknown

1.0 m widc stream with low flow and poorly defined channel, especially N. of highway
Gradient 4.0% with moderate fish habitat potential at high flows

Railway stream ing may be ob iRg up: fish passage

Lower reach may provide mainstem refuge habitat

Some iron oxide staining at stream arca

Prefer high pansion o N. to avoid loss of river valley vegetation

R1/10-12

290

0985

~33.831

SNC

Culvert - 600 mm CSP, 1.03} km E. of Big
Bend highway.

unknown

Dry cross ditch drainage

Fish habitat unlikely upstream from highway (N. of hwy)

Very limited fish habitat potential within right-of-way at any flow level
Joins stream #5 about 50 m downstream

Prefer highway expansion 1o S. in area of existing di:

0985

~33.833

SNC

Culvert - 600 mm CSP, 1.033 km E. of Big
Bend highway.

Moderate

unknown

2.0 m wide stream channel with low flow observed
. 5% gradient S. of highway and 12%to N.
Good fish habitat potential
Lower reach provides mainstem refuge habitat
Wide railway grade downstream from highway (on S. side) may obstruct upstream fish
migration
Prefer highway expansion to S. in area of existing disturb

e ¢ o o ela o ¢ a ale e a s s sle s s 0 »
- o o o

R1/13-14

290

0985

~34.773

SNC

Culvert - 600 mm CSP with drop structure to
south of highway

unknown

* 1.5 m wide stream channel with low flow observed

¢ Highly disturbed stream channel to S. of highway with outlet drop structure obstructing
upstream fish migration

o Potential mainstem high water refuge habitat

o _Prefer highway expansion ta S. in area of existing disturbance

2%

0985

~37.705

SNC

20

Culvert - 1800 mm CSP. Neale Creek stream
crossing.

High

unknown

MoTH 1997

e Identified in MoTH repont as fish-bearing

* Not included in sampled streams in MoTH report, consequently not examined during initial
field reconnaissance

* _Further fish habitat in quired during

bsequent ficld li in 1999

0985

~38.405

SNC

Culverts - Doyle Cr., 600 mm and 900 mm
CSP, 0.175 km E. of Doyle Cr. rest area.

High

unknown

P prog!

2-3 m wide stream with low flow observed

Gradient 4%a10 S. and 15% to N. of highway

Mature ripanan forest 10 S. of highway

Railway stream crossing may be a barrier to upstream fish migration S. of highway
Prefer highway expansion to N. to avoid riparian loss

R1/15-16
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Table C8. Summary of Point Features and Fisheries Information (continued)
Corridor LK1 LKI Project | Feature Feature - Description Fish MoTH Fish Species - Source’ Comments Photo Roll /
Segment | (Offset L.D. No} Habitat Potentially Frame
km)' Rating’ Present®
290 0985 40.60 SNC 7 Blaeberry River Bridge North End 1394 - 5 High BT, CC, KO, MELP & 40+ m wide stream channel with moderaic flow observed RI/17-19
Clear span bridge. MW, RB 1998, & Gradient 2% 10 S. and 4% to N. of highway
MoTH 1997 | & Excellent spawning and rearing habitat, especially for salmonids
& 4 kokanee salmon in spawn coloration observed holding in a pool under the bridge
& Prefer high 10 S. to avoid riparian loss
290 0985 ~46.226 SNC 8 Moberly Cr. - Culvert: 900 mm concrete pipe, 4 High unknown « 1.5 m wide stream with moderate flow observed R1/21-23
0.006 km E. of Hartley Rd. *  5-10% gradient N. and S. of highway
& Moderate fish habitat value S. of highway
& Poorly defined channel to N.
» Culvert in highway likely obstructing fish passage
e Possible sediment source from clay bank 10 NW of crossing may be a concern during
construction
e Prefer highway expansion to N. to avoid loss of riparian veg and pocket wetland areas
290 0985 ~47.533 SNC 9 Culvert - 600 mm CSP; 1.313 km E. of 4 High unknown & 1.0 m wide stream with moderate flow obscrved R1/24-25
Hartley Rd. & 5-10% gradient N. and S. of highway
& Moderate fish habitat potential
& Highway culvert likely obstructing fish passage
& Good riparian habitat to S.
& Prefer high pansion to N. to avoid loss of riparian
290 0985 5385 SNC And Road - End 290 Segment
300 0985 53.85 SNC Anderson Road - Begin 300 Segment Segment Length 2.21 km. Rated in MoTH report (1998a) as fair candidate for ding (p
(And Road to Highway 95 Junction at of wetlands and confinement of highway between wetlands and highway).
Golden)
300 0985 ~53.897 SNC 10 Culvert - 600 mm CSP, 0.04 km E. of 5 High EB & <1.0 m wide stream channel with moderate flow observed R2/1-3
Anderson Rd. o Gradient > 20% N. of highway and 1% S.
o Excellent wetland/beaver pond habitat to S.
& 50+ adult EB seen in side channels
& Prefer highway expansion to N. to avoid wetlands
s Major to highway imp: to the south side of existing TCH in this arca
300 0985 ~54.032 SNC 1 Culvert - 900 mm CSP, 0.182 km E. of 5 High EB « 3.0 m wide stream channel with moderate flow observed R2/4-8
Anderson Rd. o Gradient > 20% N. of highway and 2% S.
» Excellent spawning gravel and wetland/beaver pond habitat to S.
& 35+ adult EB seen in spawning coloration S. of highway just downstream of culvert outlet in
stream area of gravel/shale substrate
&  Prefer highway expansion o N. to avoid critical wetlands and spawning arcas
« Major constraint to highway improvement to the S. side of existing TCH in this arca
300 0985 ~54.083 SNC 12 Culvert - 1200 mm concrete pipe, 0.233 km E. 5 High unknown & 3-5 m wide stream channel with moderate flow observed R2/9-11
of Anderson Rd. « Gradient > 20% N. of highway and 2% S.
& Excellent wetland/beaver pond habitat 10 S.
& Spawning p ial low just d of TCH ing at present due to lack of suitable
substrate
& Prefer highway expansion to N. to avoid wetlands
& Major constraint to highway improvement to the S. side of existing TCH in this area
300 0985 56.06 SNC Junction of Route 95/Route 1 Goiden - End
3008
310 0990 0.00 SNC Junction of Route 95/Route | Golden - Begin Corridor Segment Length 2.40 km. Rated in MoTH report (1998a) as good candidate for
310 Seg (highway 95 } ion to Golden upgrading.
View Road)
Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998

Appendix5 - Fisheries, Section C2: Donald to Roth Creek

29




Table C8. Summary of Point Features and Fisheries Information (continued)

Corridor LK1 LKI Project | Feature Feature - Description Fish MoTH Fish Species - Source” Comments Photo Rall /
Segment | (Offset LD. No.! Habi Sensitivity P ially Frame
km)' Rating’ Rating' Present’
310 0990 2.40 SNC Golden View Road East End - End 310
Segment
320 0990 24 SNC Golden View Road East End - Begin 320 Cormidor Segment Length 23.53 km. Rated in MoTH (1998a} report as poor candidate for
Segment (Golden View Road to Yoho upgrading (route within Kicking Horse canyon may prove most chalienging section of corridor
National Park) segments Lo upgrade — signifi envi | concerns, particularly in westem section).
320 09%0 -~2.62 SNC 13 Culvert - 600 mm CSP, 2.62 km E. of 2 Low unknown « | 0 m stream with no flow observed R6/13-14
Junction of Route 95/Route 1 Golden e Gradient 5% on N. and 80% + on S. of highway
«° Prefer expansion to N. to avoid encroaching into Kicking Horse River
320 0990 ~4.75 SNC 14 Culvert - 600 mm CSP, 475 km E. of 2 Low unknown s Undefined channei/drainage area R6&/15-17
Junction of Route 95/Route 1 Golden «° No flow observed
-: Erosion scars obscrved S. of highway
o2 Gradient >30% N. and S. of highway
o Prefer highway expansion to N. to avoid encroaching into Kicking Horse River
320 0990 6.23 SNC 15 Culvert ~ Dart Creek: two 600 mm CSPs 2 Low unknown o 1-2 m wide strcam channel with moderaic flow observed R6/18-19
ol ® 40% gradient N. and S. of highway
s 100 m downstream may be accessible 1o fish and likely provides high water mainstem refuge
» Significant erosion scars observed S. of highway
e Prefer highway ion to N. to avoid encroaching into Kicking Horse River
320 0990 945 SNC 16 Yoho (Five Mile) Bridge West End 1358 - 5 High BT, CCG, CRH, MELP *  20-25 m wide river channel at moderate stage observed R6/20-21
Clear span 2 lane bridge over Kicking Horse EB, MW, PW 1998, e > 5% gradient N. and S. of highway
R. MOTH «° Good overwintering and spawning habitat for adults
1998b «° Large pools likely offer cover for adult residents
o: Veiocity obstruction or barrier to upstream migration present under bridge
o Valley narrows and highway will likely have to be realigned to avoid h on river
® channel
320 0990 ~10.21 SNC 17 Culvert - 1200 mm CSP, ~10.21 km E. of 2 Low unknown + Braided stream channels S. of highway R6/22-24
Junction of Route 95/Raute | Golden «° Gradient 60% S. of highway and 80% to N.
«* No refuge potential at confluence with Kicking Horse R.
o Prefer highway expansion to S. to avoid h on Kicking Horse River
320 ~10.37 SNC 18 Culvert ~ 1200 mm CSP, ~10.87 km E. of 2 Low unknown e 2.3 m wide channel stream with good flow observed R6/25
Junction of Route 95/Route 1 Goiden «* Gradient 15% S. of highway R7/1
o Culvert outlet perched 2 m
o No refuge potential in lower reach
e May be resident trout population S. of highway
» Prefer highway expansion to S. to avoid encroachment on Kicking Horse River
320 0990 ~117 SNC/ Roth Creek Pullout Note: Boundary between
ND Lea SNC and ND Lea sections.
End Notes:

! Please note that most of the LKIs for point features are not exact except where referenced to bridges or other major landmarks in the LK1 inventory listed provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using vehicle
odometer readings in conjunction with estimates of distances from known LKI landmarks.

? Refers to point or site-specific landmarks ined in the field. Such features may include culverts, bridges, or wetlands.

3 Rating system is from 1 (lowest potential value fish habitat) to 5 (highest value).

*It is important to note that these ratings are based on preliminary information and may be changed as more information and field sampling data become available.

* See Table'C10 for fish species abbreviations.

¢ Reference source for fish presence information.

7 Ministry of Transportation and Highways. 1998a. Envir | Overview A Trans Canada Highway Corridor (Kamloops to Alberta Border). Report prepared by Acres International Limited. Kamloops, B.C.

¥ Note: Since the actual boundary between the UMA and SNC sections is not finalized, we have provided information regarding three culverts in the section of highway between the Columbia River Bridge and Big Bend Highway in both the UMA and SNC existing
conditions reports for fisheries information.
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Table C8. Summary of Point Features and Fisheries Information (continued)

® Ministry of Transportation and Highways. 1997. Fish and Wildlife Assessment for the Proposed Highway #1 Upgrade: Donald to Golden. Report prepared by ENKON Environmental Limited. Kamloops, B.C.
' Ministry of Transportation and Highways. 1998b. Fisheries Assessment of the Kicking Horse River and Tributaries: Golden to Yoho National Park. Report prepared by ENKON Environmental Limited. Kamloops, B.C.
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Table C9. Summary of Corridor Aquatic and Riparian Features

Corridor LKI Zone (LKI Feature - Description MoTH Sensitivity | More Sensitive Comments Regarding Aquatic
Segment Offsets)’ Rating’ Side of and Riparian Issues
Highway
280/290 0985 29.24-30.26 | Riparian area adjacent to Columbia River Bridge crossing, on High North - Valuable riparian habitat
north side of TCH. . Significant habitat values
280/290 0985 29.61 -30.26 | Riparian area adjacent to Columbia River Bridge crossing, on High South . Valuable riparian habitat
south side of TCH. - Significant habitat values
290 0985 30.26-31.3 Minor drainages along TCH. Columbia River located near Low South . Potential erosion and sediment control concerns
the TCH on the south side of highway. . Maintenance of existing drainage pattems
. Prefer highway expansion to north to avoid loss of biofiltration buffer between railway and TCH
290 0985 113-355 Columbia River located near the TCH on south side of Moderate South - Fisheries sensitivity alternates from one side of the highway to the other.
highway; river valley vegetation on south side of highway. - In general, prefer highway expansion to north to avoid loss of biofiltration buffer between railway and TCH,
river valley vegetation and downstream vegetative buffer
- Potential habitat impact and sediment source
290 0985 355-374 Columbia River adjacent to TCH on south side of highway. High South . Proximity of TCH to the Columbia River
- Potential loss of riparian vegetation and wetlands, as well biofiltration strip between TCH and raitway
. Significant habitat values
290 0985 37.4-38.5 Columbia River near the TCH on south side of highway; river Moderate North - Prefer highway expansion to south to enable construction in disturbed areas along TCH and reduce loss of
valley vegetation on south side of highway. existing vegetation
- Potential habitat impact and sediment source
290 0985 18.5-39.8 Columbia River adjacent to TCH on south side of highway. High South - Proximity of TCH to the Columbia River
- Potential loss of riparian vegetation and wetlands, as well biofiltration strip between TCH and railway
. Significant habitat values
290 0985 39.8-405 Columbia River near the TCH on south side of highway; river Moderate South - Prefer highway expansion to north to avoid loss of river valley vegetation and downstream vegetative buffer
valley ion on south side of highway. . Potential habitat impact and sedi source
290 0985 40.5-40.75 | Riparian arca adjacent to Blaeberry River Bridge crossing. High Both - Riparian and stream channel sensitivities when approaching Blaeberry River
« Valuable riparian habitat
. Significant habitat values
290 0985 40.75-418 | Vegetation area along south side of TCH. Moderate South . Prefer highway expansion to north to avoid loss of vegetation and disturbance of wetlands on south side of
highway
- Potential habitat impact and sediment source
290 0985 41.8-440 Extensive wetland adjacent to the south side of the TCH with High South - TCH parallels an extensive wetland complex, which is the site of the Ducks Unlimited habitat enh
majority of wetland south of the raitway. project
« A narrow strip of wetland between the TCH and the railway serves as a biofiltration swale
« Prefer expansion to north to retain biofiltration vegetative strip
. Significant habitat values in this area
290 0985 44.0-46.0 Wetland area adjacent to south side of TCH Moderate South . TCH parallels wetland area, most of which is situated south of the highway and railway
- - Prefer expansion to north to retain biofiltration vegetative strip
. Potential habitat impact and sediment source
290 0985 46.0-478 Columbia River adjacent to TCH on south side of highway. High South LKI146.0 to 47.0 area:
- Proximity of TCH to the Columbia River
. Potentiat loss of riparian vegetation, as well as biofiltration strip between TCH and railway
. Significant habitat values
LKI 47.0to 47.8 area:
. Concern with loss of riparian vegetation, pocket wetlands and biofiltration features between TCH and railway
. Significant habitat values
- Prefer expansion to the north
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Table C9.  Summary of Corrider Aquatic and Riparian Features (continued)

Corridor LK1 Zone (LK1 Feature - Description MoTH Sensitivity | More Sensitive Comments Regarding Aquatic
Segment Offsets)" Rating’ Side of and Riparian Issues
Highway
290 0985 47.8-48.15 | Columbia near the TCH on south side of highway. Moderate South « Prefer expansion to the north to retain biofiltration vegetative strip
. Potential habitat impact and sediment source
290 0985 48.15-52.6 | Columbia River in close proximity to TCH on south side of High South + Prefer expansion to the north
highway. . Concemn with loss of riparian vegetation and pocket wetlands and biofiltration features between TCH and
railway
. Significant habitat values
290/300 0985 52.6-54.5 Major wetland complex lies immediately south of the TCH High South + Prefer expansion to the north
along this section. . Concern with loss of riparian vegetation, pocket wetlands and biofiltration features between TCH and railway
. Major wetland immediately adjacent to the TCH along the south side near the town of Golden is considered
highly sensitive to h This valuabl land plex likely supports a variety of fish species.
Highway encroachment into this wetland area may not be granted approval by the envir | agenci
. Very significant habitat values
300 0985 54.5-56.06 | Minor drainages along TCH Low Both « Potential erosion and sedi control concerns
. Maintenance of existing drainage patterns
310/ 0990 0-2.30 Minor drainages along TCH Low Both . P ial erosion and sedi control concerns
320 . Maintenance of existing drainage patterns
. Preference to expand to north at eastern end of this section to avoid loss of river valley vegetation
310/ 0990 23-945 TCH is located on a high bench through the Kicking Horse High South « Prefer expansion to the north
320 Canyon with steep slopes down to the Kicking Horse River. . Concern with loss of vegetation within the Kicking Horse Canyon
« Potential sediment and erosion concemns
+ Potential encroachment into the river
- Significant habitat values
320 0990 945-1300 | The Kicking Horse River is situated just north of the TCH High North « Prefer expansion to the south
(End of SNC | through this section. - Close proximity of the Kicking Horse River to the north side of the TCH in this section
Map Sheet 13) . Kicking Horse River would be sensitive to any encroachment or loss of riparian vegetation
. Potential sediment and erosion concerns which may result from creation of new cut and fill slopes
. Significant habitat values
Eund Notes:

! Please note that most of the LKIs for corridor and point features are not exact except where referenced to bridges or other major landmarks in the LKI inventory listed provided by design engineer. LKIs were determined in the field by extrapolation from maps and by
using vehicle od dings in conjunction with esti of di from known LK1 tandmarks.

2 It is important to note that these ratings are based on preliminary information and may be changed as more information and field sampling data become available. These ratings were applied from an overview perspective and refer to areas within 100 m of the existing
TCH.
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Table C10

within the Upper Columbia River

Scientific Names and Abbreviations for Fish Species Known to Occur

COMMON NAME SCIENTIFIC NAME CODE
bull trout Salvelinus confluentus BT
burbot Lota lota BB
chiselmouth Acrocheilus alutaceau CMC
eastern brook trout Salvelinus fontinalis EB
kokanee Oncorhynchus nerka KO
largescale sucker Catostomus columbianus LSU
longnose dace Rhinichthys cataractae LNC
longnose sucker Catostomus catostomus LSU
northern squawfish Ptychocheilus oregonensis NSC
mountain whitefish Prosopium williamsoni MW
peamouth Mylochelius caurinus PCC
Pygmy whitefish Prosopium coulteri PW
Redside shinner Richardsonius balteatus RSC
Rainbow trout Oncorhynchus mykiss RB
Slimy sculpin Cottus cognatus CCG
Small mouth bass Micropterus dolomieui SMB
Torrent sculpin Cottus rhotheus CRH
Westslope cutthroat trout Oncorhynchus clarki lewisi | WCT
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1.0 Introduction

Coast River Environmental Services Ltd. (Coast River) was retained by the Ministry of
Transportation and Highways (MoTH) to undertake an overview assessment of potential
fish habitat and watercourse sensitivities along a portion of the Trans Canada Highway
(TCH). This fisheries overview information is intended to assist the planning and early
design phases of the proposed functional upgrade to portions of the TCH between Mt.
Revelstoke Park and Yoho National Park in British Columbia. Specific study sections
assigned to Coast River are indicated in Table C1.

This report provides an overview of the existing fisheries habitat conditions and
sensitivities for these project sections. It will be likely appended to a formal existing
conditions report to be prepared by the respective design engineering firms.

2.0 Study Area

The linear extent of our study area is briefly summarized in Table C1. These corridor
segments are defined in the MoTH’s Corridor Management Plan for the Cache Creek to
Rockies Highway Improvement Program. It should be noted that as directed by the
MoTH, fisheries assessment work was not conducted along the TCH within any national
parks. For the purposes of the existing conditions report, the MoTH asked the consultants
to confine their examination to the highway right-of-way along the existing alignment of
the TCH. In the study area, the TCH right-of-way between Revelstoke and Yoho
National Park averages about 100 m in total width, with some four-lane or three-lane
secttons already in place.

3.0 Methods

31 General

The assessment of fish habitat sensitivity along these corridor segments is largely based
on existing background information and reports, much of which was provided by the
MoTH. In addition, several other information sources were used to complete this
overview fisheries assessment, including:

Initial contacts with regional resource agency personnel

e Airphotos, TRIM maps, MoTH alignment drawings, MoTH culvert crossing
lists

e A drive-through and an 8 mm video reconnaissance of these corndor
segments during an eastbound traverse of the highway

e Brief site inspections at significant watercourses in areas immediately
adjacent to the highway.

Cache Creek to Rockies Program — Existing Conditions Report Fall, 1998
Appendix 3 - Fisheries, Section C3: Roth Creek to Brake Check

37



Coast River personnel, in association with a fisheries biologist from Mirkwood
Ecological Consultants Ltd. conducted the field work for this fisheries overview
assessment along the TCH right-of-way between the eastern boundary of Mt. Revelstoke
National Park and the western boundary of Yoho National Park, during the November 8 -
13, 1998 period. This assessment included an examination of potential fish habitat along
each of the three major design sections (i.e., UMA, SNC-Lavalin, and ND Lea/MoTH
Region 3).

The overall fisheries sensitivity of each highway corridor segment was prepared on the
basis of our review of available fisheries information, a drive along the highway to note
obvious stretches with fisheries sensitivities, and a brief site inspection at significant
stream crossings. Existing information was collected from local resource managers, and
from the MELP FISS database. Major fisheries constraints were assessed by driving the
highway corridor segments and mapping areas of apparent high. moderate, and low
fisheries sensitivities. Existing fisheries information and TRIM maps were used to
prioritize stream crossings for assessment. Significant stream crossings were visited
within each corridor segment. We also inspected any significant stream crossings that
were encountered while driving along the highway even if they were not indicated on
existing maps or reports. In many cases, watercourse crossings are not readily evident as
one drives along the TCH. In order to locate a known watercourse crossing in the field.
we had to rely on the following sources:

TRIM mapping {1:20,000 scale) and engineering drawings

MoTH culvert lists

Fisheries reports (MoTH 1998b)

MoTH Landmark Kilometer Inventory (LKI) with identified features
referenced by distances from known points along the TCH.

During the field trip, distances recorded on the vehicle odometer were used in
conjunction with the culvert and LKI lists to locate known aquatic features along the
TCH, such as wetlands or watercourses, Some of the major fisheries-related features,
such as bridges were identified in a MoTH report (1998a). In addition, during the field
trip, Coast River and Mirkwood staff identified many other fisheries-related features
while driving along the TCH.

The following information was collected at each stream crossing: corridor segment
number, LKI segment number, LKI, stream number within each corridor segment (as
assigned by Coast River), feature description (i.e., bridge, culvert or wetland), location
(LKD), fish habitat rating, potential for providing fish habitat immediately upstream and
downstream of the crossing, and general stream characteristics (l.e., stream width,
gradient, condition of crossing, and preferred side of the highway for widening). This
information was compiled after the field trip and is presented in our findings below. In
addition, a detailed photographic catalogue of all visited watercourses was assembled.
To facilitate our data reporting and to collate photographs with each fisheries-related
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feature, each was given a unique feature identifier number (i.e., corridor segment, LKI
segment, [.D. number).

Once the data tables were initially drafted, the general corridor and point features were
transferred onto maps and/or photo mosaics provided by the design engineers. Corridor
features were mapped on the basis of general fish habitat sensitivity in areas adjacent to
each side of the highway within approximately 100 m of the highway. The sensitivities
for broad areas are represented graphically on a bar at the bottom of the photo mosaic
maps and are summarized in our findings below. Point features are indicated on the bar
as symbols, which represent sensitivity values.

3.2 Fish Habitat Rating Criteria

Aquatic features such as watercourses and wetlands within our study area were assessed
on the basis of potential fish habitat and then given a classification of 1 to 5, with 5 being
assigned to the highest value features in terms of fish habitat potential and | being
assigned to lowest value features, such as a dry swale with no habitat potential. The
classification criteria for this assignment was devised on the basis of the DFO/MoELP
classification system for lower mainland region watercourses, which was originally
developed by the City of Surrey and Envirowest Consultants Limited. The lower
mainland classification system was modified to reflect differences in the nature of the
stream systems and the composition of fish species in the interior/central portion of B.C.
The potential fish habitat classification system was based on several key factors, such as
the quality of fish habitat, the accessibility of the stream to migrating fish, and general
stream characteristics. The wetted width, stream gradient, channel characteristics and
relative flow volume of each stream also influenced our classification.

The MoTH required that environmental sensitivities for each environmental discipline be
ranked as high, moderate, low or nil. Table C2 presents our aquatic feature rating system
and the criteria used to classify aquatic features. For MoTH planning purposes, class 1
and 2 fish habitat features were generally assigned a rating of “low” sensitivity (in terms
of potential fish habitat values), class 3 features were rated as “moderate”, and class 4 or
5 features were rated as “high” sensitivity. Since almost all of the drainages in the study
area flow into major fish-bearing systems, and the existing TCH is located in close
proximity to those major systems, a “nil” rating was not deemed applicable in the rating
of aquatic features.

It should be emphasized that the fish habitat rating system was developed specifically for
this fisheries overview assessment. [t proved to be a useful tool to ensure that the study
area watercourses were rated consistently. The criteria we used seem appropriate given
the nature of the streams encountered during the field work, the limited amount of
existing information about the systems and our inability to conduct detailed stream walks
or direct fish sampling.
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Our initial assessment of fish habitat sensitivity of the study area watercourses is based
on limited background information and brief site visits. Due to the limited period for
field reconnaissance and inclement weather conditions, few streams were inspected
beyond the edge of the existing highway right-of-way. As a result, stream habitat within
the highway right-of-way was examined in isolation of its upstream and downstream
characteristics. Important aquatic features such as downstream obstructions to fish
passage, upstream lakes with resident or stocked fish populations, other physical habitat
constraints or enhancement opportunities remain undetermined for many of these
systems. Therefore, the sensitivity assessment is based on our present preliminary
knowledge of the systems. As a result, specific sensitivity ratings may change during the
course of the present assignment, following more thorough stream sampling in the spring.

4.0 Findings

As noted previously, Table C11 summarizes fisheries information regarding point-
specific features, such as watercourse crossings, that were identified and examined within
the study area. Table C12 provides a preliminary summary of corridor aquatic and
riparian features within the study area. An overview regarding fisheries information for
corridor segments within the study area, as well as our initial results from a prehminary
investigation of the corridor segments, is provided below.

CORRIDOR 320 (ND Lea Section)
LKI Segment #0990: LK1 ~11.7 to ~17.2

Background/Existing Fisheries Information

The entire study area for Corridor Segment 320 extends from LKI 2.4 to LKI 25.93.
Within this corridor segment, the ND Lea design section is situated from approximately
LKI 11.7 to 17.2, and includes a design/build area at the 10 Mile bridge crossing. This
5.5 km stretch of the TCH runs adjacent to the Kicking Horse River from the western end
of the ND Lea section to an area just east of the Brake Check truck stop.

Highway expansion of the TCH in the first 2.5 km of the ND Lea/Highways section
(from about LK1 11.7 to LKI 14.2 - just east of 10 Mile bridge) is constrained because the
highway is located alongside the Kicking Horse River with steep, somewhat unstable
slopes above the highway. The remainder of TCH in the ND Lea section traverses the
northern side of the lower Kicking Horse River on moderately steep to steep south-facing
slopes, 500-1000 m back from the Kicking Horse River on a mid-slope bench.

The Kicking Horse River is a tributary to the Columbia River flowing into the Columbia
in Golden. The source of the Kicking Horse River is the Wapta and Waputik [cefields in
the Rocky Mountains, which results in the river being very turbid, cold, and limited in
tish productivity. The following fish species are known to occur in the Kicking Horse:
bull trout (Salvelinus confluentus), eastern brook trout (Salvelinus fontinalis), mountain
whitefish (Prosopium williamsoni), pygmy whitefish (Prosopium coulteri), rainbow trout
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(Onchorhynchus mykiss), slimy sculpin (Cottus cognatus), and torrent sculpin (Cottus
rhotheus) (MoTH 1998b, MELP 1998).

Results

We examined three stream crossings along the TCH in the ND Lea section (Table C13).
Two low sensitivity streams were surveyed (i.e., at LKI ~13.84 and ~16.84). These
streams have steep gradients, poorly defined stream channels, ephemeral flows, and
limited fish habitat where they cross the highway. However, both these streams may
provide valuable refuge habitat in their lower reaches.

There is one high sensitivity crossing in the ND Lea section, located where the highway
crosses the Kicking Horse River at LKI 14.20. The 10 Mile bridge is considered a high
sensitivity crossing because the valley is narrow (< 100 m), there are steep unstable
slopes above the river, there is important fish habitat at this site, and there is a high
potential for highways expansion to encroach on the existing river channel.
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Table C11.  Summary of Point Features and Fisheries Information

Corridor LKI LKI Project | Feature Point Feature - Description Fish MoTH Fish Species - Source’ | Comments Photo Roll / Frame
Segment | (Offset LD. Ne!? Habitat Sensitivity Potentially
km)' Class® Rating' Present’
320 0990 ~1.7 SNC/ na Approximate boundary between end of SNC
ND Lea section and start of ND Lea.
320 0990 ~13.84 ND Lea 1 Culvert - 1800 mm CSP ~13.84 km E. of Junction 2 Low unknown *  3-5 m wide stream channel with moderate flow observed R7/2-6
of Route 95/Route | Golden. * Gradient 60% (0 S. and 45% to N.
* No refuge habitat potential in lower reach and not accessible to fish
o: Prefer highway expansion to S. to avoid encroachment into the Kicking Horse
River
320 0990 1420 ND Lea 2 Park (10 Mile) Bridge West End 1357 - Clear s High BT, CCG, CRH, MELP ¢ 20-25 m wide stream channel with moderate flow observed R7/7-10
span 2 lane bridge over Kicking Horse River EB, MW, PW, 1998, 1 +° >5%gradient N. and S. of Hwy
RB MoTH' | ,* Good overwintering and spawning habitat potential for adult salmonid:
1998 e Valley narrows and highway will likely have to be realigned to avoid
* hment on stream channel
320 0990 ~16.84 ND Lea 3 Culvert - 900 mm CSP, ~2.84 km E. of 10 Mile 2 Low unknown ¢ 2 m wide stream channel with no flow observed R2/14-16
bridge. e GradienttoN.and S. > 10%
-: Lower reach likely presents a barrier to upstream fish migration
o Prefer highway expansion to N. to avoid encroachment or loss of stream and/or
riparian vegetation downhill from TCH.
»  Note: Creek § in MoTH 1998 report.
320 0990 ~17.2 Approxil Boundary b end of ND Lea
Section and start of MoTH Region 3 Section

End Notes:

! Please note that most point feature LKIs are not exact except where referenced to bridges or other major landmarks in the LKI inventory lists provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using vehicle odometer
dings in conjunction with esti of di from known LKI landmarks.

2 Refers to point or site-specific landmark ined in the field. Such features may include culverts, bridges, or wetlands.

? Sensitivity rating system is from 1 (lowest potential value fish habitat) to 5 (highest value).

: 1t is important to note that these ratings are based on preliminary information and may be changed as more information and field

pling data b ilable.
Fish species abbreviations: BT - bull trout, CCG - slimy sculpin, CRH — torrent sculpin, EB — eastern brook trout, MW — mountain whitefish, PW — pigmy whitefish, RB — rainbow trout.

¢ Reference source for fish presence information.

” MELP - Ministry of Environment, Lands and Parks

* Ministry of Transportation and Highways. 1998. Fisheries Assessment of the Kicking Horse River and Tributaries: Golden to Yoho National Park. Report prepared by ENKON Envirc | Limited. Kaml B.C.

P
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Table C12.  Summary of Corridor Features and Potential Fish Habitat Sensitivity Rating

Corridor LKI Zone (LKI Corridor Feature - Description MoTH Sensitivity | More Sensitive Comments Regarding Sensitivity and
Segment Offsets)" Rating’ Side of Fish Habitat [ssues
Highway
320 0990 12.00 - 142 | Kicking Horse River is situated just north of the TCH along High North - This section is confined by rock bluffs to the south and the Kicking Horse River to the north
(Start of ND | this section. . High sensitivity along the N. side of the highway due to p ial encroach in river and loss of riparian
Lea Map Sheet) vegetation

. Close proximity of the Kicking Horse River to the TCH in this section

. Potential sediment and erosion concemns, which may result from creation of new cut and fill slopes

. Significant habitat values

- Riparian vegetation as one approaches the 10 Mile (Park) Bridge crossing

. Prefer expansion to the south to avoid encroachment into Kicking Horse River, loss of river valley vegetation or
disturbance of vegetative buffer

320 0990 142- 143 Riparian area adjacent to 10 Mile (Park) Bridge. High Both . This section is confined by steep bluffs and the Kicking Horse River

. High sensitivity along the both sides of the highway

. Riparian and stream channel sensitivities when approaching Kicking Horse River

- Significant habitat values

320 0990 143-148 Kicking Horse River is situated just south of the TCH along High South « This section is confined by steep slopes to the north and the Kicking Horse River to the south

this section. Steep downhill slopes from south side of TCH High sensitivity along the S. side of the highway due to potential encroachment in river and loss of riparian

down to Kicking Horse River. vegetation

Close proximity of the Kicking Horse River to the TCH in this section

- Potentiat sediment and erosion concerns, which may result from creation of new cut and fill slopes, particularly
at the western end of this section

- Significant habitat values

Riparian vegetation as one approaches the 10 Mile (Park) Bridge crossing

Prefer highway expansion to the north to avoid river encroachment, loss of river valicy vegetation, disturbance of

downslope vegetative buffer

320 0990 14.8-15.7 Kicking Horse River near the TCH on the south side of the Moderate South . Prefer highway expansion to the north to avoid loss of river valley vegetation and d lope vegetative buffer

highway; river valley vegetation on south sided of highway Potential habitat impact and sediment source

Potential concerns with loss of riparian vegetation and/or fill encroachment into river or onto floodplain

320 0990 15.7-16.5 Steep highway fill slope on south side of TCH with toe High South . This steep fill slope may be a potential sediment and erosion source for discharge into the Kicking Horse River
encroaching on the Kicking Horse River channel. + Remaining riparian and valley wall vegetation should be retained, and if possible, this area should be
rehabilitated

. Widening on the south side of the highway would be severely constrained by the risk of adversely affecting fish
habitat in the Kicking Horse River

320 0990 16.5-17.2 Minor drainages along TCH. Low Neither + Potential erosion and sediment control concerns
- Mai of existing drainage patte
320 0990 172-179 Kicking Horse River located near the TCH on south side of Moderate South + Prefer highway expansion to the north to avoid loss of river valley vegetation and downslope vegetative buffer
highway in this section; river valley vegetation on south side . Potential habitat impact and sediment source
of highway.
End Notes:

* Please note that most of the LKIs for point features are not exact except where referenced to bridges or other major landmarks in the LK1 inventory listed provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using vehicle
d dings in conjunction with esti of di from known LKI landmarks.

21t is important t; note that these ratings are based on preliminary information and may be changed as more information and field sampling data b ilable. These ratings were applied from an overview perspective and apply to areas within 100 m of the existing
TCH.
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Table C13. Number of High, Moderate, and Low Sensitivity Streams

Corridor Segment Number of Streams by Sensitivity Rating
(ND Lea Section)
Low* Moderate High Total
320 2 / 1 3

*  We only sampled a portion of the low sensitivity stream crossings in the corridor segments along the

TCH. The count in this table represents a combination of stream crossings that were sampled and
stream crossings that were noted during highway surveys or on maps.

5.0 References

MELP, 1998. Fisheries Information Summary System, Ministry of Environment, Lands
and Parks, Kootenay Region, Nelson, BC.

Ministry of Transportation and Highways. 1998a. Environmental Overview Assessment:

Trans Canada Highway Corridor (Kamloops to Alberta Border). Report prepared
by Acres International Limited. Kamloops, BC.

Ministry of Transportation and Highways. 1998b. Fisheries Assessment of the Kicking

Horse River and Tributaries: Golden to Yoho National Park. Report prepared by
ENKON Environmental Ltd., Kamloops, BC.
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1.0 Introduction

Coast River Environmental Services Ltd. (Coast River) was retained by the Ministry of
Transportation and Highways (MoTH) to undertake an overview assessment of potential
fish habitat and watercourse sensitivities along a portion of the Trans Canada Highway
(TCH). This fisheries overview information is intended to assist the planning and early
design phases of the proposed functional upgrade to portions of the TCH between Mt.
Revelstoke Park and Yoho National Park in British Columbia. Specific study sections
assigned to Coast River are indicated in Table C1.

This report provides an overview of the existing fishertes habitat conditions and
sensitivities for these project sections. [t will be likely appended to a formal existing
conditions report to be prepared by the respective design engineering firms.

2.0  Study Area

The linear extent of our study area is briefly summarized in Table C1. These corridor
segments are defined in the MoTH’s Corridor Management Plan for the Cache Creek to
Rockies Highway Improvement Program. It should be noted that as directed by the
MoTH, fisheries assessment work was not conducted along the TCH within any national
parks. For the purposes of the existing conditions report, the MoTH asked the consultants
to confine their examination to the highway right-of-way along the existing alighment of
the TCH. In the study area, the TCH right-of-way between Revelstoke and Yoho
National Park averages about 100 m in total width, with some four-lane or three-lane
sections already in place.

3.0 Methods

3.1  General

The assessment of fish habitat sensitivity along these corridor segments is largely based
on existing background information and reports, much of which was provided by the
MoTH. In addition, several other information sources were used to complete this
overview fisheries assessment, including:

o Initial contacts with regional resource agency personnel

e Airphotos, TRIM maps, MoTH alignment drawings, MoTH culvert crossing
lists

e A drive-through and an 8 mm video reconnaissance of these corridor
segments during an eastbound traverse of the highway

o Brief site inspections at significant watercourses in areas immediately
adjacent to the highway.
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Coast River personnel, in association with a fisheries biologist from Mirkwood
Ecological Consultants Ltd. conducted the field work for this fisheries overview
assessment along the TCH right-of-way between the eastern boundary of Mt. Revelstoke
National Park and the western boundary of Yoho National Park, during the November 8 -
13, 1998 period. This assessment included an examination of potential fish habitat along
each of the three major design sections (i.e., UMA, SNC-Lavalin, and ND Lea/MoTH
Region 3).

The overall fisheries sensitivity of each highway corridor segment was prepared on the
basis of our review of available fisheries information, a drive along the highway to note
obvious stretches with fisheries sensitivities, and a brief site inspection at significant
stream crossings. Existing information was collected from local resource managers, and
from the MELP FISS database. Major fisheries constraints were assessed by driving the
highway corridor segments and mapping areas of apparent high, moderate, and low
fisheries sensitivities. Existing fisheries information and TRIM maps were used to
prioritize stream crossings for assessment. Significant stream crossings were visited
within each corridor segment. We also inspected any significant stream crossings that
were encountered while driving along the highway even if they were not indicated on
existing maps or reports. In many cases, watercourse crossings are not readily evident as
one drives along the TCH. In order to locate a known watercourse crossing in the field,
we had to rely on the following sources:

TRIM mapping (1:20,000 scale) and engineering drawings
MoTH culvert lists
Fisheries reports (MoTH 1998b)

MoTH Landmark Kilometer Inventory (LKI) with identified features
referenced by distances from known points along the TCH.

During the field trip, distances recorded on the vehicle odometer were used in
conjunction with the culvert and LKI lists to locate known aquatic features along the
TCH, such as wetlands or watercourses. Some of the major fisheries-related features,
such as bridges were identified in a MoTH report (1998a). In addition, during the field
trip, Coast River and Mirkwood staff identified many other fisheries-related features
while driving along the TCH.

The following information was collected at each stream crossing: corridor segment
number, LKI segment number, LKI, stream number within each corridor segment (as
assigned by Coast River), feature description (i.e., bridge, culvert or wetland), location
(LK), fish habitat rating, potential for providing fish habitat immediately upstream and
downstream of the crossing, and general stream characteristics (i.e., stream width,
gradient, condition of crossing, and preferred side of the highway for widening). This
information was compiled after the field trip. In addition, a detailed photographic
catalogue of all visited watercourses was assembled. To facilitate our data reporting and

Cache Creek to Rockies Program — Existing Conditions Report Fali 1998
Appendix 5 - Fisheries, Section C4: Brake Check to Yoho Park West Boundary

47



to collate photographs with each fisheries-related feature, each was given a unique
feature identifier number (i.e., corridor segment, LKI segment, [.D. number).

Once the data tables were initially drafted, the general corridor and point features were
transferred onto maps and/or photo mosaics provided by the design engineers. Corridor
features were mapped on the basis of general fish habitat sensitivity in areas adjacent to
each side of the highway within approximately 100 m of the highway. The sensitivities
for broad areas are represented graphically as a bar at the bottom of the photo mosaic
maps and are summarized in our findings below. Point features are indicated on the
fisheries bar as symbols, which represent sensitivity values.

3.2  Fish Habitat Rating Criteria

Aquatic features such as watercourses and wetlands within our study area were assessed
on the basis of potential fish habitat and then given a classification of 1 to 5, with 5 being
assigned to the highest value features in terms of fish habitat potential and 1 being
assigned to lowest value features, such as a dry swale with no habitat potential. The
classification criteria for this assignment was devised on the basis of the DFO/MoELP
classification system for lower mainland region watercourses, which was originally
developed by the City of Surrey and Envirowest Consultants Limited. The lower
mainland classification system was modified to reflect differences in the nature of the
stream systems and the composition of fish species in the interior/central portion of BC.
The potential fish habitat classification system was based on several key factors, such as
the quality of fish habitat, the accessibility of the stream to migrating fish, and general
stream characteristics. The wetted width, stream gradient, channel characteristics and
relative flow volume of each stream also influenced our classification.

The MoTH required that environmental sensitivities for each environmental discipline be
ranked as high, moderate, low or nil. Table C2 presents our aquatic feature rating system
and the criteria used to classify aquatic features. For MoTH planning purposes, class 1
and 2 fish habitat features were generally assigned a rating of “low” sensitivity (in terms
of potential fish habitat values), class 3 features were rated as “moderate”, and class 4 or
5 features were rated as “high” sensitivity. Since almost all of the drainages in the study
area flow into major fish-bearing systems, and the existing TCH is located in close
proximity to those major systems, a “nil” rating was not deemed applicable in the rating
of aquatic features.

It should be emphasized that the fish habitat rating system was developed specifically for
this fisheries overview assessment. It proved to be a useful tool to ensure that the study
area watercourses were rated consistently. The criteria we used seem appropriate given
the nature of the streams encountered during the field work, the limited amount of
existing information about the systems and our inability to conduct detailed stream walks
or direct fish sampling.
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Our initial assessment of fish habitat sensitivity of the study area watercourses is based
on limited background information and brief site visits. Due to the limited period for
field reconnaissance and inclement weather conditions, few streams were inspected
beyond the edge of the existing highway right-of-way. As a result, stream habitat within
the highway right-of-way was examined in isolation of its upstream and downstream
characteristics. Important aquatic features such as downstream obstructions to fish
passage, upstream lakes with resident or stocked fish populations, other physical habitat
constraints or enhancement opportunities remain undetermined for many of these
systems. Therefore, the sensitivity assessment is based on our present preliminary
knowledge of the systems. As a result, specific sensitivity ratings may change during the
course of the present assignment, following more thorough stream sampling in the spring.

4.0 Findings

CORRIDOR 320 (MoTH Region 3 Section)
LKI Segment #0990: LKI ~17.2 to ~25.93

Background/Existing Fisheries Information

The entire study area for Corridor Segment 320 extends from LKI 2.4 to LKI 25.93.
Within this corridor segment, the MoTH Region 3 design section extends from an area
just east of the Brake Check truck stop (i.e., at approximately LKI 17.2) to the western
boundary of Yoho National Park at LKI 25.93. This 8.73 km portion of the TCH runs
along the northern side of the lower Kicking Horse River, with the highway situated on
moderately steep south facing slopes, 200 to 1000 m away from the Kicking Horse River.
The Kicking Horse River is a major tributary of the Columbia River, and flows into the
Columbia River at Golden. The source of the Kicking Horse River is the Wapta and
Waputik Icefields in the Rocky Mountains, which results in the river being very turbid,
cold, and limited in fish productivity. The following fish species are known to occur in
the Kicking Horse River: bull trout (Salvelinus confluentus), eastern brook trout
(Salvelinus fontinalis), mountain whitefish (Prosopium williamsoni), pygmy whitefish
(Prosopium coulteri), rainbow trout (Onchorhynchus mykiss), slimy sculpin (Cottus
cognatus), and torrent sculpin (Cottus rhotheus) (MoTH 1998b, MELP 1998).

Results

There are at least eight stream crossings along the TCH in this design section (Table
C14). One low sensitivity stream was assessed at approximately LKI 24.6. This stream
had a steep gradient, poorly defined stream channel, ephemeral flow, and limited fish
habitat where it crossed the highway. However, this stream may provide valuable refuge
habitat in lower reaches. Table C15 summarizes the preliminary stream and fisheries
information for the MoTH Region 3 design section.
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We examined three high sensitivity crossings in the MoTH Region 3 design section,
located at about LKI 19.61 (Mt. Hunter Creek), LKI 21.8 (Vacation Creek) and LKI
25.39 (Wiedenman Creek). The high rating for these streams was attributed to the value

of potential fish habitat in the systems, the proximity of the Kicking Horse River to the
streams, and the potential for loss of riparian habitat with highway improvement. Tabie
C16 summarizes corridor features and potential fish habitat sensitivity ratings.

Table C14. Number of High, Moderate and Low Sensitivity Streams within
the MoTH Region 3 Design Section

Corridor Segment Number of Streams by Sensitivity Rating
(MoTH Region 3 Section)
Low* Moderate High Total
320 1 4 3 8

*

We only sampled a portion of the low sensitivity stream crossings in the corridor segments

along the TCH. The count in this table represents a combination of stream crossings that were

sampled and stream crossings that were noted during highway surveys or on maps.
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Table C15. Summary of Point Features and Fisheries Information
Corridor LK1 LK1 Project | Feature Point Feature - Description Fish MoTH Fish Species - Source’ Comments Phoeto Roll /
Segment | (Offset LD. No! Habitat Sensitivity Potentially Frame
km)' Class’ Rating* Present
320 0990 ~17.2 MoTH not Approxi Boundary b end of ND Lea
Region 3 | applicable | Section and start of MoTH Region 3 Section
(na)
320 0990 19.61 MoTH 4 Mt. Hunter Creck Bridge West End 1356, clear 4 High BT, EB,RB° MoTH 1998" [ ¢, ~3-5m wide stream channel with low flow observed R2/17-18
Region 3 span bridge, ~5.4 km E. of 10 Mile bridge. o, Channel gradient < 15%10 S. and N.
% Moderate spawning and rearing habitat potential
s,  Prefer highway 10 parallel existing TCH ali rather than major
realignment in this section
¢ Note: Creek 6 in MoTH report (ENKON maps).
¢, A clear span bridge will likely be required by the envi | ag
¢, Prefer new stream crossing to the north of existing bridge
320 0990 ~218 MoTH 5 Vacation Creck - Culvert, 1200 mm concrete 4 High unknown MoTH 1998 [ e, 3.5 m wide stream channe! with low flow observed R2/19-22
Region 3 pipe, ~7.6 km E. of 10 Mile bridge o, Channel gradient < 15% 1o N.and S.
s, Good cascading/cobble boulder fish habitat
% Culvert outlet perched 1.5 m to S. preventing fish passage
o,  Prefer highway expansion to N. as arca already disturbed
%, Note: Creck 7 in MoTH 1998 report (ENKON maps)
320 0990 ~23.1 MoTH 6 Culvert - 600 mm CSP. 3 Moderate unknown MoTH 1998 { o, 1.5-2.0 m wide stream channel with no flow observed R2723-24
Region 3 o, Channel gradient <20% to N. and S.
o, Low to moderate fish habitat potential
o, Culvert outlet perched L.Om 0 S.
o, Lower reach likely provides mainstem refuge habitat
%, Prefer highway expansion to N. to avoid loss of stream and riparian vegetation
downstream from TCH.
s, Note: Creck 8 in MoTH report (ENKON maps)
320 0990 ~23.94 MoTH 7 Culverts - two 600 mm CSP (600 mm CSP with 3 Moderate unknown MoTH 1998 | o,  3-4 m wide stream channel with no flow observed R2/28
Region 3 overflow), ~9.74 km E. of 10 Mile bridge. o Channel gradient <10%to S. and < 15% to N. R3/1-2
o, Moderate fish habitat potential
o, Culvert outlet perched 1.0mto S.
o, Lower reach likely provides mainstem refuge habitat
o, Prefer highway expansion to N. to avoid loss of stream and riparian vegetation downhill
from TCH
¢, Note: Creek 9 in MoTH report (ENKON maps)
320 0990 ~246 MoTH 8 Culvert - 600 mm CSP, ~10.4 km E. of 10 mile [ Low % Poorly defined stream channel R334
Region 3 bridge. & < 1.0 m wide drainage; fish habitat potential unlikely
s, Culvert outlet perched 20mto S.
%, Lower reach likely provides mainsiem refuge habitat
% Prefer highway expansion to N. to avoid loss of stream and riparian vegetation downhill
from TCH
s, Not sampled in MoTH report (1998)
320 0990 ~24.7 MoTH 9 Culvert - 600 mm CSP, ~1.23 km W. of Yoho 3 Moderate unknown MoTH 1998 | o, 1.5-2.0 m wide stream channel with low flow observed o0 dark
Region 3 National Park western boundary; ~10 m E. of % Channel gradient <10%to S. and < 15% to N.
Wapta Rd. west entrance. s, Moderate potential for fish habitat to S.
o, Lower reach likely provides mainstem refuge habitat
¢, Prefer highway expansion to N. to avoid loss of stream and riparian vegetation downhill
from TCH
s Note: Creek 10 in MoTH report (ENKON maps)
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Table C15. Summary of Point Features and Fisheries Information - continued

Corridor LK1 LKI Project | Feature Point Feature - Description Fish MoTH Fish Species - Source’ Comments Photo Roll /
Segment | (Offset LD. No.! Habi Sensitivity Potentialty Frame
km)* Class’ Rating* Present
320 0990 ~25.39 MoTH 10 Wiedenman Creek - two 600 mm CSPs, ~11.19 4 High unknowrt MoTH 1998 [ e  3-5m wide stream channel with low flow observed R3/5-6
Region 3 km E. of 10 Milc Bridge; just W. of Beaverfoot e Channel gradient to N. and S. < 5%
Rd. ¢ Moderate to high fish habitat potential; significant d fish habitat, particularly

on valley botom
®  Railway stream crossing S. of highway may be obstructing upstream fish migration
¢ Note: Creek 11 MoTH report (ENKON maps)
¢ Care must be taken in designing any re-alignment to preserve and/or improve existing

drainage patterns in this area; good p | to imp: or enh: fish access and
habitat in this area
320 0990 ~25.62 MoTH 11 Culvert - 600 mm CSP, ~11.42 km E. of 10 Mile 3 Moderate unknown e 1.5-2.0 m wide stream channel with low flow observed R3/7
Region 3 bridge, ~90 m W. of E. end of Wapta Rd e Channel gradient <15%to S. and >20% to N.
®  Moderate potential for fish habitat to S.
¢ Lower reach likely provides mainstem refuge habitat
®  Culvert between highway and Wapta Rd. is broken and likely obstructing upstream fish
migration
o Prefer highway expansion to N. to avoid loss of stream and riparian vegetation downhill
from TCH
*__Not sampled in MoTH report
320 0990 2593 MoTH na Yoho National Park Boundary - End 320
Region 3 Segment. End of MoTH Region 3 section.
End Notes:

1 Please note that most point feature LKIs are not exact except where referenced to bridges or other major landmarks in the LKI inventory lists provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using vehicle odometer
readings in conjunction with esti of di from known LK1 landmarks.

2 Refers to point or site-specific landmarks examined in the field. Such features may include culverts, bridges, or wetlands.

3 Sensitivity rating system is from 1 (lowest potential value fish habitat) to 5 (highest value).

4 Itis important to note that these ratings are based on preliminary information and may be changed as more information and field sampling data become available.

5 Reference source for fish presence information.

6 Fish species abbreviations: BT - bulltrout, EB - eastern brooktrout, RB — rainbow trout.

7 Ministry of Transportation and Highways. 1998. Fisheries Assessment of the Kicking Horse River and Tributaries: Golden to Yoho National Park. Report prepared by ENKON Environmental Limited. Kamloops, B.C.
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Table Cl6. Summary of Corridor Features and Potential Fish Habitat Sensitivity Rating
Corridor LK1 Zone (LK1 Corridor Feature - Description MoTH Sensitivity | More Sensitive Comments Regarding Sensitivity and Fish Habitat Issues
Segment Offsets)’ Rating® Side of
Highway
320 0990 172-179 Kicking Horse River located near the TCH on south side of Moderate South - Prefer highway expansion to the north to avoid loss of river valley vegetation and downslope vegetative buffer
highway in this section; river valley vegetation on south side - Potential habitat impact and sediment source
of highway.
320 0990 17.9-19.5 Minor drainages along TCH. Kicking Horse River veers Low South - Prefer highway expansion to the north to avoid loss of river valley vegetation and downslope vegetative buffer
south further away from the TCH along this section. - Potential erosion and sediment control concerns
- Mai of existing drainage patterns
320 0990 19.5-19.7 Bench and steep slopes adjacent to Mt. Hunter Creek within High Both sides + Surface water management concerns along approach area to Hunter Creek bridge
stream ravine « Loss of riparian vegetation within the ravine area
« Past evidence of debris torrent in creek, in area just upstreamn from the existing bridge
- Prefer exg to the north
320 0990 19.7-20.7 Kicking Horse River located near south side of TCH along High South « Section of TCH east of Mt. Hunter Creek bridge is in close proximity to Kicking Horse River with somewhat
this section with steep slopes leading down to river. steep slopes on south side of highway
- Prefer expansion to the north to avoid loss of river valley vegetation and downslope vegetative buffer
320 09%0 20.7-23.0 Minor drainages along TCH. Kicking Horse River veers Low South « Potential erosion and sediment control concerns
south further away from the TCH along this section. « Maintenance of existing drainage patterns
« Prefer highway expansion to the north to avoid loss of river valley v and d lope vegetative buffer
320 0990 23.0-25.93 Close proximity of TCH to Kicking Horse River along south High South + Kicking Horse River changes in character in this section to a braided, sinuous channel form with numerous
side of highway. Major reach break evident on Kicking vegetated islands
Horse River. - Section of river provides high value habitat with possible spawning and overwintering habitats
- River in this area is relatively low gradient with a wide valley floor profile (about 0.5 km wide)
- Prefer highway expansion to the north to protect sensitive valley fish habitat features, particularly in the
mainstem of the Kicking Horse River
End Notes:

1 Please note that most of the LKIs for point features are not exact except where referenced to bridges or other major landmarks in the LKI inventol

vehicle od

q

existing TCH.

gs in conjunction with estimates of distances from known LKI landmarks,
2 Itis important to note that these ratings are based on preliminary information and may

ry listed provided by design engineer. LKIs were determined in the field by extrapolation from maps and by using

be changed as more information and field sampling data become available. These ratings were applied from an overview perspective and apply to areas within 100 m of the
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