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Executive Summary

Introduction

Methods

The Ministry of Transportation and Highways (MoTH) retained
Acres Interational Limited (Acres) to conduct an overview level
environmental review of the Trans Canada Highway (TCH)
between Kamloops and the Alberta border. MoTH is anticipating
upgrading sections of the highway to meet increasing user demand
and this study identified potential environmental impacts of future
upgrading projects.

MoTH has initiated a Corridor Management Plan (CMP) to
develop a long-term investment and management strategy for the
Trans Canada Highway between Kamloops and the Alberta
border. The two main objectives in this planning process are:

1) to maintain safety and mobility; and

2) to protect the current investment in the highway infrastructure.

The analysis framework for developing the Trans Canada
Highway Corridor Management Plan includes a Multiple
Accounts Evaluation of economic, social, financial, technical, and
environmental factors related to highway upgrading. The Acres
study provides information for the environmental components of
this multiple accounts analysis.

The overview study was conducted from October 1997 to March
1998. The methods used in this study include reviewing existing
environmental studies, maps, and air photos on the TCH corridor,
interviewing provincial and federal regulatory agency staff and

conducting an overview-level reconnaissance of the TCH corridor.

Acres International
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MoTH has divided the 441 km TCH corridor between Kamloops
and the Alberta border into 33 corridor segments for planning
purposes. Each of these segments is further divided into smaller
sections called Landmark Kilometre Inventory (LKI) sections.
Each LKI section is demarcated by distinct features along the
highway such as intersections, overpasses, underpasses, highway
signs, rest areas, and bridges.

As a standard for evaluating the possible environmental impacts
of highway improvement, we chose to evaluate the environmental
constraints and impacts of adding one more lane in each direction
to each section of the existing highway. This “measuring stick™
of one additional lane on either side of the existing highway
allowed us to visualize the environmental constraints to upgrading
the highway. We also considered the potential impacts on natural
resources located 300 to 500 metres from either side of the
highway that could be affected by highway upgrading activities.

The information from the field reconnaissance, interviews, and
review of existing information are summarized as environmental
ratings for each corridor segment. Each corridor segment is rated
as being a good, fair, or poor candidate for highway upgrading.

Corridor Overview and Detailed Findings

Chapter three provides an overview of the natural resources and
land uses for each of the 33 corridor segments along the Trans
Canada Highway. The subject areas included:

ey Terrain and hydrology

s Soils and vegetation

, Fish and aquatic resources

s, Wildlife

»s Rare and endangered species

*, Archaeological resources

* Visual, tourism, and recreational resources

April 1998
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» Land and resource use

Detailed findings

The charactenistics and environmental resources of each segment
are described under the following headings:

general description;

terrain and geology;

fish and aquatic resources;

wildlife and wildlife habitat;

archaeological, cultural, and heritage resources;

visual, recreational, and tourism resources;

agricultural lands; and

mineral and petroleum resources.

& & & 0 & 0 0

Analysis

Ratings of Corridor Segments

Each of the 33 corridor segments was assigned an environmental
rating of good, fair, and poor based on environmental constraints
to upgrading such as potential impacts to fish bearing waters, fish
habitat, wetlands, and vegetation. The environmental ratings are
relative rankings of the suitability of each corridor segment for
upgrading (Table 1). There are 13 segments rated good, 13 rated
Jair, and 7 rated poor.
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Table 1.

Environmental Rating of Corridor Segments for Suitability for Highway

Upgrading
Corridor Segment Beginning Segment Ending Point Location Environmental Rating
Segment Point Good  Fair Poor
10 Afton Overpass Junction Route SA Kamloops .
20 Junction Route 5A Tanager Road Kamloops .
30 Tanager Road Junction Routz 97 Monte Creek c
40 Junction Route 97 West Exit to Chase Chase ®
50 West Exit to Chase Squilax Bridge Chase .
60 Squilax Bridge Cobaaux Road Shuswap Lake -
70 Cobeaux Road Eagle Bay Road Sorrento -
80 Eagle Bay Road Salmon River Bridge Salmon Arm C
20 Salmon River Bridge Salmon Arm Hwy Salmon Arm e
100 Salmon Arm Hwy Canoe Beach Drive Salmon Arm C
110 Canoe Beach Drive Bruhn Bridge Sicamous .
120 Bruhn Bridge Junction Route 97A Sicamous C
130 Junction Route 97A Kerr Road East Sicamous O
140 Kerr Road East Gravel Pit Malakwa .
150 Gravel Pit Malakwa Dump Rd. Malakwa c
160 Malakwa Dump Rd. Perry River Bridge Craigellachie -
170 Perry River Bridge Three Valley Bridge | Griffin Lake e
180 Three Valley Bridge Victor L. Picnic site Three Valley L. .
190 Victor L. Picnic site Clanwilliam Overhead | Summit Lake .
200 Clanwilliam Overhead | Big Eddy Road Revelsteke <
210 Big Eddy Road Junction Hwy 23 South | Revelstoke O
220 Junction Hwy 23 South | Junction Hwy 23 North | Revelstoke .
230 Junction Hwy 23 North | Revelstoke City Limit | Revelsioke C
240 Revelstoke City Limit | Mt. Revelstoke Nat’l Revelstoke C
Park - West entrance
250 Mt. Revelstoke Nat’l Mt. Revelstoke Nat'l Mt. Revelstoke C
Park - West entrance Park - East entrance National Park
260 Mt. Revelstoke Nat’l Glacier National Park - | Glacier .
Park - East entrance West entrance National Park
270 Glacier National Park - | Glacier National Park - | Glacier o
West entrance East entrance National Park
280 Glacier National Park - | Columbia River Bridge | Glacier C
East entrance National Park
290 Columbia River Bridge | Anderson Road Golden -
300 Anderson Road Junction Highway 95 Golden -
310 Junction Highway 95 Golden View Road Golden g
320 Golden View Road Yoho National Park - | Golden-Yoho i
West entrance National Park
330 Yoho National Park - Alberta border Yoho National C
West entrance Park
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Recommendations

Conclusion

The report makes recommendations applicable to both the entire
TCH corridor and to specific corridor segments.
Recommendations include suggestions for conserving fish habitat,
minimizing the impact of a highway upgrade on wildlife,

assessing archaeological resources, controlling sediment
production, identifying land within the ALR, reducing the accident
rate between vehicles and wildlife, and protecting rare and
endangered species.

This study provided an overview assessment of the environmental
resources along the TCH corridor and rated the individual
corridor segments as being good, fair, or poor candidates for
highway upgrading. We make recommendations for minimizing
potential negative impacts from highway upgrading.

Gaps in Information

This study was based on the existing information obtained from
documents, maps, air photos, the field reconnaissance and
interviews with agency staff. There are portions of the TCH for
which where there is little documented information on fish habitat,
wildlife and archaeological resources. These gaps in information
are described in the report with recommendations for further,
more detailed studies in high priority corridor segments,

The next steps for MoTH will be:

a) to conduct further studies to fill the gaps in the existing
information, particularly with respect to wildlife and
archaeological resources, and

b) conduct more detailed environmental studies on those corridor
segments given top priority for upgrading by the multiple
accounts evaluation.

Acres International
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Chapter 1

Introduction

The Ministry of Transportation and Highways (MoTH) retained Acres
International Limited (Acres) to conduct an environmental review of the Trans
Canada Highway (TCH) between Kamloops and the Alberta border. MoTH
is anticipating upgrading sections of the highway to meet growing traffic
demands. This report identifies, at an overview level, environmentally
sensitive areas along the highway corridor and rates segments of the highway
as being good, fair, and poor candidates for upgrading based on the expected
impacts on those sensitive areas.

The TCH stretches 441 km between Kamioops and the Alberta border (Figure
1). From Kamloops, the highway follows the south bank of the South
Thompson River and the southern shores of the Shuswap Lake system. From
the Shuswap Lake System, the highway passes through increasingly rugged
terrain before reaching Mount Revelstoke and Glacier National Parks, then
climbs to an elevation of 1,330 m at Rogers Pass. The highway then descends
into the Columbia River Valley from where it climbs to the summit of Kicking
Horse Pass (1647 m) before entering Yoho National Park and into Alberta.

The highway is a major transportation route used by long-hau! freight
truckers, local residents, and tourists. The length of highway reviewed in this
study serve the residents of Kamloops, Salmon Arm, Sicamous, Revelstoke,
Golden and many other smaller communities along the corridor. The highway
passes through three national parks and provides ready access to several
provincial parks. The highway is a principal east-west transportation route
within the Province of British Columbia and is a major link with the rest of
Canada.

1.1  MoTH Trans Canada Highway Corridor Management Plan

MoTH has initiated a Corridor Management Plan (CMP) to develop a long-
term investment and management plan for the Trans Canada Highway
between Kamloops and the Alberta border . The two main objectives of
MoTH in this planning process are to maintain the safety and mobility of the
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public and to protect the current investment in the highway infrastructure
(ADI Limited, 1997, MoTH, 1997). The plan will:

&

& & & O

define the role and function of the corridor;

assess its performance on technical, service, safety, and
environmental criteria;

identify problems;

develop and evaluate problem solving options;

develop an investment strategy; and

implement improvements.

The results of the Acres study described in this report will be incorporated into
the Trans Canada Highway Corridor Management Plan (TCH-CMP). The
TCH-CMP will then be integrated into regional and provincial highway plans.

1.2  Corridor Management Plan Analysis Framework

MoTH has implemented an analysis framework to assist staff in developing
the Trans Canada Highway Corridor Management Plan. The components of
the analysis framework include:

& & & & 2 2

dividing the corridor into planning segments (corridor segments);
defining and assessing performance measures;

conducting Benefit-Cost analyses;

conducting Multiple Accounts Evaluation;

forecasting population growth; and

assessing factors for reducing accidents.

This Acres study provides information for the Multiple Accounts Evaluation.
The accounts in the MoTH Multiple Accounts Analysis include:

financial (life cycle cost);

customer service (travel speed, safety, vehicle operating costs);
social/community (acsthetics, expropriations, bisection of
community, community needs);

community and provincial economic development; and

Acres Intemational
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1.3  Study objectives

* environment (land alienation, noise, energy consumption,
emissions, wildlife and fish, water pollution, ecosystems).

Some variables, such as life cycle cost, travel speed, and public safety are
expressed in monetary values. Other variables, such as wildlife values and
compliance with local community plans, are expressed qualitatively as good,
fair, poor. The Multiple Accounts Evaluation summarizes the various
accounts and currencies to show decision-makers the various trade-offs of
options for improving the highway. This Acres study provides qualitative

information for the emvironment account in that evaluation.

The objectives of the Acres Environmental Overview Assessment were:

s, to conduct an overview level reconnaissance of the TCH corridor,
noting environmentally sensitive resources that may be affected
by upgrading the highway,

¢, to review existing reports and documents on the TCH corridor;

s, to interview regulatory agency staff on specific environmental

concemns or sensitivities relevant to their jurisdictions; and

e 10 apply environmental criteria to rate sections of the highway for

suitability of upgrading the highway.

The scope for this project was the existing highway corridor. Alternative

highway routes and options outside the existing corridor were not included.

The width of corridor we evaluated depended upon the local topography. In
cases where the highway is confined between a rock face and a water course
or rail tracks, the width which we evaluated was relatively narrow and limited
by the distance between the physical barriers on either side of the highway. In
other cases where the topography did not confine the highway, we evaluated
the natural resources to a distance of approximately 300 m to 500 m on either
side of the centre line of the TCH.

April 1988
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Chapter 2

Methods

The methods employed in this study include:
» areview of existing environmental information on the Trans
Canada Highway Corridor (Kamloops to Alberta border),
& an overview-level reconnaissance of the Trans Canada Highway
Corridor; and
& interviews with provincial and federal agency representatives on

environmental issues and concemns regarding highway widening.

Acres conducted the study in the fall of 1997, with the field reconnaissance of
the corridor and personal interviews with agency representatives occurring
from 15 October to 20 October 1997. Weather conditions varied from dry
and sunny during the inspection of the western end of the corridor to cloudy
with light showers towards the Alberta border. Temperatures were above
freezing and there was no snow present at the elevation of the highway during

the field reconnaissance.

2.1 Corridor Segments

Observations and findings in this report are described in relation to Ministry
of Transportation and Highway planning units called corridor segments.

Each corridor segment 1s a length of the TCH that is relatively homogenous in
a combination of characteristics such as terrain, surrounding environments,
adjacent land use, and highway configuration. There are 33 corridor segments
between Kamloops and the Alberta border with segments ranging in length
from 1.5 km to 45 km. The corridor segments are numbered “10” through
“330” from west to east (Figure 1).

Each corridor segment is further divided into shorter sections with the dividing
points corresponding to landmark features along the highway such as
intersections, rest stops, highway information signs, culverts, over-passes, and
litter barrels. The length of highway between each landmark feature is called
a Landmark Kilometre Inventory (LKI) section and there are 689 LKI sections
along the study corridor. These range from 10 m to 4,730 m in length. The
landmarks and distances are documented in the MoTH Landmark Kilometre
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Invéntory (MoTH, 1995). Observations in this report are referenced to
MoTH corridor segments, LKI sections, and the LKI landmarks.

2.2 Review of Existing Information

Acres environmental specialists reviewed planning studies, resource
inventories, environmental impact assessments, maps, and air photos of the
corridor. These documents were received from the Ministry of Transportation
and Highways, Ministry of Environment, Lands and Parks, Ministry of
Employment and Investment (Mining), Britisk Columbia Agricultural Land
Commission, Parks Canada, and Fisheries and Oceans Canada. As part of
our review, we identified those sections of the TCH for which there is little or
no environmental information. These gaps in information are discussed in
Chapter 5. The content and findings of the docurnents are summarized in the
annotated bibliography in Appendix A.

2.3 Field Reconnaissance

The primary element of the study was the field reconnaissance of the highway
corridor. During the reconnaissance, the study team defined improvements to
the highway as projects such as constructing additional lanes, adding passing
lanes where needed, realigning short sections, and improving traffic flow and
safety at intersections. Each of these options will affect different sized areas
along the corridor. As a standard for evaluating the possible environmental
impacts of highway improvement, the study team chose to evaluate the effects
of adding one more lane in each direction. This “measuring stick” of one
additional lane on either side of the highway allowed the study team to
visualize the physical area potentially affected and the possible environmental
constraints resulting from upgrading. In addition, we observed the natural
resources within 300 to 500 metres on either side of the highway (depending
upon sight-lines and topography}) that could indirectly be affected by
upgrading.

The study team drove the TCH from Kamloops to the Alberta border and back
to Kamloops to complete the reconnaissance. The following four procedures
were employed to gather information on each segment of the highway:
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2.31 Rapid Environmental Appraisal

2.3.2 Video Recording

The Rapid Environmental Appraisal (REA) of the TCH identified
environmental constraints that could limit opportunities to widen the highway
to four lanes. During the eastbound traverse of the TCH, two team members
documented the physical features of the landscape and the resources that
would affect, or be affected by, a widening project. The observations were
referenced to landmarks corresponding to features in the MoTH Landmark
Kilometre Inventory. Where the environmental constraints appeared
significant, the team stopped for a closer inspection and discussed possible
mitigation options. The REA provided a preliminary assessment of the

environmental constraints to widening the highway in each corridor segment.

An 8 mm video camera, mounted inside the vehicle, recorded highway and
environmental features during the east bound traverse of the highway. The
study team later used the video tape to review the trip and verify observations

and specific features along the route.

233 Ratings of LKI Sections

The study team assigned a rating on a five-point scale to each of the 689 LKI
sections. These ratings formed a preliminary assessment of the environmental
constraints that limit the construction of additional lanes in that LKI section of
the TCH. These preliminary ratings for individual LKI sections were later
combined with information gathered from other sources to develop an overall

environmental rating for each corridor segment (see Section 2.5.4 and Chapter
5).

2.34 Corridor Segment Characterization

The study team characterized the general terrain, natural features, land
development and uses, recreational and visual resources, and other
characteristics of each corridor segment. These characterizations form the

introductory remarks about each corridor segment in Chapter 4.
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2.4 Agency Interviews

Interviews with representatives of provincial and federal agencies provided
additional detailed, though sometimes anecdotal, information on environmental
concerns and issues related to widening the highway. The Acres team met
with representatives of the following agencies.

&~ Ministry of Transportation and Highways (Kamloops);
Ministry of Environment Lands and Parks (Kamloops,
Cranbrook, Revelstoke);

Agricultural Land Commission (Burnaby);

Fisheries and Oceans Canada (Kamloops, Vancouver);
Parks Canada (Revelstoke); and

Columbia Basin Fish & Wildlife Compensation Program
(Revelstoke).

L

& & & O

In addition, Acres conducted telephone interviews with:

«» Parks Canada (Radium Hot Springs);
& Ministry of Environment, Lands, and Parks (Nelson, Golden); and
& Fisheries and Oceans (Salmon Arm).

Agency representatives were asked to describe environment-related concerns
they had with respect to widening the TCH between Kamloops and the Alberta
border. Representatives were also asked for recommendations for mitigating
the potential impacts of a highway upgrade and for improving on the
environmental performance of the TCH. Information from these interviews is

summarized in Chapter 4 and agency contacts are listed in Appendix B.

2.5 Preliminary Rating Scheme Used During Field Reconnaissance of Trans
Canada Highway Corridor

This section describes, the application of the five-point rating scale used

during the field reconnaissance to rate individual LKI sections.

April 1998 24 Acres Intemnational



2.5.1 Five-point Rating Scale

The seventy of the environmental constraints in each LKI section was rated
using a five point ordinal scale' (Table 2.1). A rating of “1” indicated a low
environmental concern to TCH widening while a rating of “5” indicated a
severe environmental constraint where mitigating the negative effects might be
difficult or costly. A rating of “3” indicated a moderate concern with a
reasonable opportunity to mitigate the negative effects. Ratings of 2 and 4
were used in rare cases when an LKI section did not clearly fit into a low,

moderate, or severe class.

Table 2.1. Scale Used During Field Reconnaissance to Rate Environmental
Constraints

Rating for
Environmental
Concem

Opportunity to expand | Relative Description
highway rating
(Environmental) scale®

Severe

Very significant environmental constraints
Poor 5 to widening highway. Mitigation of
impacts deemed very difficult and costly.
Widening unlikely to receive agency
approval.

Moderate to significant environmental
constraints 1o widening the highway.

4 Mitigation is possible at a cost, in some
cases, compensation programs may be
required to augment mitigation measures.

Moderate

Moderate environmental constraints to
Fair 3 widening highway. Mitigation of impacts
possible at reasonable cost. Widening
likely to receive agency approval.

This was the minimum value assessed in
2 National Park Land to reflect the intrinsic
value of Parks along the corridor.

Low

Low or minor environmental constraints to
Good 1 widening the highway. Mitigation of
impacts minimal or not required. ' Widening
likely to receive agency approval.

* Ordinal rate scale indicating relative rating,

! The ordinal rating scale indicates relative rankings of environmental constraints. The rating
scores do not have quantitative properties and should not be used in mathematical operations.
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2.5.2 Physical and Ecological Considerations

In assigning the environmental rating to LKI sections during the field
reconnaissance, the team considered the relationship of the highway to
physical features and ecological function of the adjacent environment. The
physical considerations included the limitations imposed by:

e terrain, geology, and slope stability; and
e proximity and limitations created by other right of ways (e.g.,
railway).

Ecological considerations included:

» wetlands and floodplains, size and function for flora and fauna,
e riparian area size and function for wildlife and fish; and
e potential fish habitat.

Examples of how the criteria were applied are described below (Tables 2.2
and 2.3). The table describes the conditions for the extreme ends of the scale
(1 and 5). Moderate levels of concern (3) fell midway between these
extremes.

The smallest unit of highway rated during the reconnaissance was the
individual LKI section. The rating for an individual LKI section was the
rating of the most serious, environmental concern within that section, even if
the constraint was localized to a small part of the LKI section.

The rating system was necessarily qualitative. To minimize the subjectivity of
the ratings, all three study team members participated in rating LK1 sections.
Together the team rated each LKI section, arriving at a consensus before
moving onto the next LKI section.
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Table 2.2 Examples of Severe and Low Environmental Concerns

Physical issue Condition for severe Condition for low concemn
concem

Slope and length of existing side Steep sidecast on steep Sidecast on bench or

cast. ground. Limited otherwise gentle slopes.
opportunity to increase Extending sidecast
road bed width by unlikely to create negative
extending sidecast. environmental

CONSEQUENces.

Land use or structures (e.g.,
railway tracks or floodplain)

Existing land use or
structures impede

Existing land use does not
impede expanding extent

adjacent to toe of side cast and expanding extent of of sidecast.

opportunity to relocate structures. | sidecast and width of
roadbed.

Height and slope of existing cut High cut bank > 5 -10 m | Low cut bank << 5-10 m,

bank. requiring extensive relatively easy to increase
blasting and excavation to | the width of the roadbed.
increase width of road bed '
to 4 lanes.

Stability and competency of cut Unstable with evidence of | Stable with little evidence

bank material. current erosion or failure. | of recent erosion or

failure.
Topography above cut bank; will it | Slope above current cut Siope above current cut
allow additional side cutting? bank at same slope or bank eases.

increases in slope.

Locations of benches for separate

No benches above or

Benches above or below

highway lanes. below existing grade for | existing grade for
additional lanes. additional lanes.
Acres International 2-7
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Table 2.3 Examples of Severe and Low Ecological Concerns

Ecological issue Condition for severe Condition for low concern
concern

Riparian area Highway adjacent to riparian | Riparian area at considerable
area, expansion would distance from highway,
encroach on riparian area. widening would not encroach

on riparian area.

Stream or river Highway adjacent to stream or | Expanding the highway
river. Expanding the highway | would not affect stream or
would add to channelizing river channel.
stream or river.

Lakeshore Highway adjacent to Expanding highway would
lakeshore. Expansion would | not affect lakeshore habitat.
in-fill lake, affect shore
habitat. v

Floodplain Highway adjacent to Expanding highway would
floodplain. Expansion would | not encroach on ficodplain or
encroach further onto have additional negative
floodplain or bisect impact.
floodplain.

Relative proportion of unique area | Significant portion of a locally | Small or insignificant portion

or natural resource that would be unique or important habitat of a locally unique or

impacted will be removed or changed. important habitat will be
removed or changed, or no
locally unique habitat
present.

253 Ratings for Special Cases

In most cases, LKI sections received a rating of, either 1, 3, or 5 on the five-

point scale. In special cases a “2” was assigned to certain LKI sections.

Rating of “2” (two)

All ratings of LKI sections through national parks were increased by one to
reflect the value of park land to the conservation of nature and the incremental
alienation of additional park land if the highway were widened. Any further
alienation of park land from a natural state through widening would require
some measure of mitigation and/or compensation of habitat and natural
function. Hence a minimum rating of “2” in national parks reflects the effort

required to mitigate or compensate for the expected loss of lands for
conservation.
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254 Use of LKl Rating

The assignment of ratings to LKI sections during the field reconnaissance was
one factor in appraising the opportunities and constraints in corridor segments
for highway widening. The individual LKI ratings were combined with
information from other sources to determine an overall environmental rating
(good, fair, poor) for each of the 33 corridor segments of the TCH. The
overall environmental ratings are summarized in Chapter 5.
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Chapter 3

Overview of Trans Canada
Highway Corridor

The 441 km long study corridor passes through a diverse range of physical
and ecological environments between Kamloops and the Alberta border. From
an environmental perspective, opportunities to widen the existing highway are
limited in places by the ability of the topography to provide for a wider road
surface, the capacity of natural habitats to sustain change, and the ability of
cultural resources to remain intact in the face of development. Other studies
investigated the various aspects of the interaction of the highway with the
physical and biological environment. While these studies did not treat the full
length of the TCH corridor, they provided detailed information on certain
parts of the highway.

This chapter summarizes the available environmental studies of the TCH
corridor between Kamloops and the Alberta border. Information from these
studies is augmented with observations made by the study team during the
field reconnaissance, interviews with agency representatives, and a review of
maps, air photos, and databases maintained by the Department of Fisheries
and Oceans, the BC Ministry of Environment, Lands and Parks, and the
Ministry of Employment and Investment (MEI) . This overview describes the
physical and biological setting of the corridor, the various types of land uses
to which the TCH provides access, and the interaction between the natural
environment, the highway and potential highway upgrade projects.

3.1 Geology and Geological Hazards

311 Geology

Ryder (1978) describes the geology of the study area. Heading east from
Kamloops to Saimon Arm, the highway traverses the Thompson Plateau
which is dissected by the South Thompson River and its tributaries. These
water courses are flowing in steep sided valleys 600 m to 900 m below the
plateau surface. The TCH follows the South Thompson River and the
Shuswap Lakes before proceeding across the plateau to Salmon Arm. The
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Thompson plateau is mantled with glacial drift in the form of drumlins and
fluted tills as well as eskers, kames and meltwater channels. Glaciolacustrine
silts, prone to erosion, are present in the South Thompson River vailey.

There are extensive upland areas comprised of gently rolling hills located on
the erosion resistant bedrock of the Intermontane belt. This belt includes the
section of the highway from Kamloops to the western edge of the Monashee
Mountains, near Malakwa. The bedrock of this area is composed primarily of
marine volcanic and sedimentary rocks. These rocks are overiain by
Cretaceous clastic wedges and flat lying Tertiary volcanic and sedimentary
rocks. Granitic intrusions, co-magmatic with the various volcanics, are also

common.

To the east in the Shuswap Highlands there has been significant geological
uplift. As a result, the area has been severely dissected, but also contains
some gently sloping erosion surface remnants. Local relief is 600m to 900 m
above sea level (a.s.1.) with summits reaching an elevation of 1,500 m to
2,000 m. Glacial erosion has produced rounded ridge crests and steep valiey
sides. Where the valley slopes are steeper, road building becomes more
challenging, particularly near water courses. Where the highway is built on a
bench of glacial drift above the valley floor or floodplain, there are
opportunities to widen the highway.

Between Kamlioops and Sicamous, the TCH follows the course of the South
Thompson River, the south shore of Little Shuswap Lake and Shuswap Lake.
From Sicamous, the TCH follows the Eagle River to its source at Eagle Pass.
The Eagle River, between Sicamous and Taft, meanders through a wide
floodplain. Eagle Pass marks the topographic divide between the Fraser Basin
to the west and the Columbia Basin to the east.

Between Malakwa and the Rocky Mountain Trench, near Golden, the TCH
passes through the Columbia Mountains. These mountains consist of the
Monashee, Selkirk and Purcell Ranges. The summits of these mountains are
2,500 mto 3,000 m a.s.]. Ridges and peaks over 2,000 m in elevation were
not overridden by glaciers during the Pleistocene Glaciation. As a result,

these peaks are sharply serrated while lower peaks are more rounded. Within
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the Columbia Mountains, drift is present on the valley floors and on gentler
mountain slopes at low elevations. On steeper slopes, bedrock is exposed and
is covered, in places, by colluvium. Avalanches occur at all elevations.
Generally, the TCH is located on the lower valley slopes and valley floors

except at Rogers Pass, where it rises to nearly 1,330 ma.s.1..

The Monashee, Selkirk and Purcell ranges are separated by troughs widened
by glaciation. Tills and glaciofluvial gravels are widespread along the
bottoms and lower slopes of these troughs. Alluvial terraces also occur along
the rivers. From Eagle Pass to Revelstoke, the TCH parallels Tonkawatla
Creek which flows east from Clanwilliam Lake into the Columbia River. The
next divide east of Revelstoke is Rogers Pass. From Rogers Pass, the
Ilieciliewaet River flows west into the Columbia River while Connaught Creek
flows east into the Beaver River, a tributary of the Columbia River, The
Beaver River flows into the Columbia River north-west of Donald. The TCH

parallels the courses of these drainages from Rogers Pass to the Columbia
River.

The Rocky Mountain Trench is a steep sided structural depression lying
between the Rocky and Columbia Mountains and is filled with Quaternary and
Holocene sediments. The Quaternary sediments occur as drumlins of till,
outwash terraces and glaciolacustrine silts, while the Holocene sediments
occur as terrace gravels, and floodplain silts, sands and gravels. Between
Donald and Golden, the TCH is built on glacial drift and alluvial terraces on
the edge of the Columbia River floodplain. This section of the TCH passes
through fairly gentle terrain.

The Columbia Mountains (composed of the Monashee, Selkirk and Purcell
ranges) and the Rocky Mountain Trench comprise the Omineca Belt. The
bedrock geology of the eastern portion is comprised of predominantly middle
proterozoic to middle paleozoic miogeoclinal sedimentary rocks. The western
portion is comprised mainly of accreted paleozoic and lower mesozoic
volcanic and sedimentary rocks. Intensely metamorphosed areas and Jurassic

and Cretaceous plutons are common throughout the belt.
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3.1.2

The topography of the Rocky Mountains is controlled by the structure of the
underlying folded and faulted sedimentary rocks. The summit elevations are
approximately 3,500 m and local relief is 1,200 m to 1,500 m. The landforms
are the result of alpine and valley glaciation and are commonly asymmetrical
due to the moderate to steeply dipping underlying bedrock formations. Due to
the rapid disintegration of sedimentary rock, there are thick talus piles
overlying bedrock slopes. The TCH between Golden and the Alberta border
lies on the Foreland belt (Rocky Mountains). This belt is composed of middle
Proterozoic to Upper Jurassic miogeoclinal and platform carbonates, clastics
derived from the interior platform, and Upper Jurrasic to Paleogene clastics
derived from the Cordillera. The highway foliows the Kicking Horse River
from its confluence with the Columbia River at Golden to its source at Wapta
Lake, near the Alberta border.

Geological Hazards

The portion of the Trans-Canada Highway traversing the Columbia and the
Rocky Mountains is subject to a number of geological hazards. These include
snow avalanches, debris flows and low magnitude rockfalls.

The Rogers Pass area in the Selkirk Mountains is characterized by frequent
avalanches (Evans and Gardner, 1989). The avalanche hazard results from a
combination of high snowfall and steep slopes down to the valley floor.
Railway operations in the past were periodically interrupted by avalanches
until snowsheds were built and snow clearing equipment was used in the early
20th century. Since construction of the TCH, avalanche hazards have been
mitigated by route selection, construction of snowsheds, weather monitoring
and avalanche forecasting equipment, earthen dams, dikes, avalanche artillery
and heavy snow clearing equipment.

Debris flows occur when high quantities of water are mobilized by either
excessive precipitation, snowmelt runoff, or catastrophic glacial meltwater
outbursts and the rupture of moraine dammed lakes. Large quantities of
overland and channel flow will often mobilize debris. Steep slopes and the
availability of either colluvium or till will further encourage debris

mobilization. There are numerous debris flow sites in Yoho National Park,
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near Cathedral Mountain and the Spiral Tunnels. Numerous drainage basins
producing debris flows have been identified (Evans and Gardner, 1989).
These basins are less than 1 km® and begin in the alpine zone where abundant
water is available through rainfall and snowmelt. The debris flows move

down to lower elevations reaching main valleys and intersecting railways and
roads.

Low magnitude rockfall involves the free fall and downslope movement of
individual or small groups of rocks and commonly occur on cliffs, scarps and
steep slopes, producing talus or scree accumulations. Rockfalls are
concentrated during spring thaw and in summer (Evans and Gardner, 1989).
Steep rock slopes with northerly, northeasterly and easterly exposures are
prone to rockfall. The freeze and thaw processes of bedrock along with
intense rainstorms are the driving mechanisms. Low magnitude rockfall is a
hazard in places along the highway in both the Columbia and Rocky
Mountains (Evans and Gardner, 1989). Rockfalls are less common along the
Thompson Plateau, as the bedrock is more resistant to erosion (Ryder, 1978).

The southern interior of British Columbia between Kamloops and the Alberta
border has a low seismic hazard. Historically, few earthquakes have occurred
within this area with only one measuring six on the Richter scale. All of the
other recorded earthquakes had intensities ranging from 3.5 to 4.5 (Basham et
al, 1982).

3.2  Hydrology, Drainage, and Water Quality

Environment Canada (1991) provided data on the mean annual discharge for
each of the major water courses along the TCH route (Table 3.1). The peak
and low flows for each of these drainages occur in June and February,
respectively. Most of these drainages, with the exception of the South

Thompson River, have ice formations during the period of low flow in

February.
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Table 3.1.: Mean Annual Total Discharge for Major Water Courses within

the TCH Corridor
Water course Mean Annual Mean Mean Ratio of Mean
Total Maximum | Minimum Monthly
Discharge Monthly Monthly Maximum
(m’/s.) Discharge | Discharge | Discharge to Mean
(m’/s) (m*s) | Monthly Minimum
Discharge
South Thompson River (Chase)’ 289 855 88.1 10:1
Eagle River (Malakwa)* 38.1 151 3.2 18:1
Tonkawatla Creek N/A N/A N/A N/A
Illeciliewaet River (Greeley)® 53.2 164 7.82 21:1
Connaught Creek (Rogers Pass)* 0.548 1.8 0.062 29:1
Beaver River (jct. with Columbia)’ 41.5 129 5.98 22:1
Columbia River (Donald)® 174 522 31.9 16:1
Kicking Horse River’ 41.3 130 5.51 24:1

! streamflow records from 1911-90

? streamflow records from 1913-16, 1955-56, 1965-90
? streamflow records from 1963-90

* streamflow records from 1980-86

* streamflow records from 1985-90

¢ streamflow records from 1944-90

7 streamflow records from 1912-22, 1974-90.

3.2.1

Water quality

For the larger rivers, the peak discharge is approximately 10 to 20 orders of
magnitude greater than the lowest rate of discharge. For the smaller crecks
and streams, the ratio of peak to low discharge is between 20 and 30 orders of
magnitude. Peak discharges are important to note as water levels will vary
significantly during different times of the year. There are locations where a
highway upgrade may encroach upon the floodplain of some of these water
courses, the most likely being the Eagle River, the Beaver River, the Kicking
Horse River, and to a lesser extent, the Columbia River.

Water quality data are not available for any of the major streams in the TCH
corridor other than the Lower Thompson River. Data for the Columbia River
are only available for reaches outside of the TCH corridor between
Keenleyside and Birchbank, and the Upper Columbia River, between
Columbia Lake and Edgewater.
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Water Quality records for the Thompson River System are recorded at
Kamloops Lake. The general water quality of the Lower Thompson River
was rated as fair (Ministry of Environment, Lands and Parks, 1996).
Potential sources of contamination include discharge from a bleached Kraft
mill and from the City of Kamloops. Noted non-point source discharges
include agriculture, urban development, forestry and streambank erosion.
Contaminants carried by runoff from the highway are not monitored.

3.2.2 Groundwater Resources

There is significant supply and use of groundwater resources along the TCH
corridor between Kamloops and the Alberta border. However, MELP does
not have an inventory available for the location of individual water wells.
‘What follows is a general description of the aquifers. The relevance to
highways construction is potential disruption to groundwater recharge and the
interception of significant groundwater courses during highway construction.

The main aquifers on the Thompson Plateau are located in the River Valleys.
Approximately 800 of the 1,100 reported wells in the Thompson River
Watershed are constructed in unconsolidated aquifers. A total of 90% of these
wells have flows sufficient only for domestic needs. There are another 300
wells constructed in bedrock in the Kamloops area. Many of these wells yield
0.1 L/s. There is significant potential for groundwater development on the
Thompson Plateau (Zubel, 1996).

The bedrock in the Shuswap Highlands has a low permeability and yields
from wells are low. There are few bedrock wells as most of the inhabited
areas are located in river valleys where wells are located in sediments. The
South Thompson valley is one of the most extensive valleys transecting the
Shuswap Highlands that have been glaciated and backfilled with permeable
layers of glacial and post glacial sediments. Yields from these aquifers are as
high as 150 L/s (Dakin, 1996a).

In the Columbia Mountains, groundwater is present in bedrock masses and
valley fill deposits. Groundwater occupies voids and fractures within the
bedrock and spatial variations in permeability are common and combined with
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topographic relief, determine the direction of groundwater flow. For example,
mountain springs occur where the downward movement of groundwater
through fractured bedrock is impeded by reduced permeability of the rock,
forcing the groundwater to move toward a slope or stream (Parsons and
Quinn, 1996).

Infiltration in bedrock in the mountain regions is dependent on the network of
rock discontinuities concentrated at depths of less than 100 m. These systems
commonly discharge to mountain streams, springs and lakes. In addition,
large scale flow systems originate in mountainous recharge areas, penetrate
bedrock fracture networks to depths of hundreds to thousands of metres and
discharge into major river valleys. Groundwater in the valleys occurs in
unconfined aquifers composed of primarily sand and gravel deposits. The
groundwater resources of the Rocky Mountain Trench are described by
Foweraker (1996).

Within the quaternary and holocene sediments in the Rocky Mountain Trench,
there are numerous sand and gravel aquifers. One of the major groundwater
sources in the Rocky Mountain Trench is outwash gravel underlying major
meltwater channels in the trench floor. Ninety percent of the wells in the
South Rocky Mountain Trench are located in unconfined aquifers. The
remaining 10% are located in bedrock aquifers.

Near Golden, south of Kinbasket Lake there are several wells with yields over
7 L/s. Groundwater is used extensively at Golden where a thick sequence of
Quaternary sediments, more than 45 m thick, has been deposited. At sites
near the Kicking Horse River, there are industrial wells less than 30m deep in
gravels that yield 13.6 L/s to 151 L/s,

In the Rocky Mountains, aquifers are found in the more permeable zones of
bedrock along fault zones or in tight folds. There are few developed bedrock
wells in the Rocky Mountains as the population in this area is sparse. Hot
springs are common in limestone bedrock where deep seated faults allow
heated groundwater to flow rapidly to the surface. The location and quantity
of groundwater is difficult to predict in the glaciated u-shaped valleys
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backfilled with a variety of sediments ranging from dense fill to permeable
sands and gravels (Dakin, 1996b).

Highway expansion can result in groundwater contamination by introducing
contaminated runoff carrying herbicide spray and road salt from operations,
hydrocarbons from vehicles, and chemicals spilled from carriers in the event
of an accident. Groundwater in mountainous terrain is particultarly vulnerable
to contamination due to limited soil thickness and rapid migration of poliutants
through faults in bedrock (Parsons and Quinn, 1996). Areas with shallow
water tables and surficial materials composed of coarse sands and gravels are
more prone to groundwater contamination as runoff and stream flow are able
to infiltrate more readily.

3.3 Vegetation, Soils, and Climate

The Trans Canada Highway intersects a number of ecosystems between
Kamloops and the Alberta border. Ecosystems in British Columbia are
classified by the Biogeoclimatic Ecosystem Classification system (BEC). BEC
describes the ecosystems created by the interaction of climate, soils, and
vegetation in an area (Meidenger and Pojar, 1991). The soils are classified
according to the Canadian System of Soil Classification and the distribution of
the various soil classes traversed by the TCH is described in “The Soil
Landscapes of British Columbia” (Valentine et al., 1978).

Along the highway corridor, the biogeoclimatic zones generally trend from
arid in the west to wetter in the east. The primary influence on precipitation
is topography. The Coast Mountains create a rain shadow in the semi-desert
areas near Kamloops where precipitation amounts to 200 mm per year.
Weather systems pick up moisture as they travel east and are relieved of this
moisture as they rise up the western side of the Columbia Mountains. Hence
the western slopes of the Columbia Mountains receive up to 1,200 mm of
precipitation annually and support forests of large western redcedar (Thuja
plicata) and western hemlock (Tsuga heterophylia). From west to east, the
highway traverses five biogeoclimatic zones; Bunchgrass, Ponderosa Pine,
Interior Douglas—fir, Interior Cedar—Hemlock, and Engelmann Spruce—
Subalpine Fir. The vegetation changes from predominantly grassland and
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3.3.1

parkland in the South Thompson Valley and along Shuswap Lake to forests
comprised of cedar/hemlock and Engelmann spruce/subalpine fir in the
Columbia and Rocky Mountains.

Bunchgrass, Ponderosa Pine, and interior Douglas—fir zones

The Bunchgrass (BG) zone comprises grassiands that dominate the lower
elevations of the major southern interior valleys of British Columbia. Within
the TCH corridor, the Bunchgrass zone extends along the Thompson Valley
from Kamloops to Pritchard. This arid zone results from the rainshadow cast
by the Coast Mountains. The climate is driest in the deeply incised valleys
where tree growth is restricted by lack of water. Grasses are the dominant
vegetation here.

Chemozem soils are formed under grassland vegetation and subarid to
subhumid climates. The brown chernozems are located under the grasslands
in the Thompson River valley and are characteristic of semi-arid to subarid
moisture regimes. These soils are found on a wide variety of materials as their
distribution is a result of the climatic imitations to tree growth. They occur at
lower elevations along terraced river valleys under sparse vegetation. These
soils are often vegetated with shallow rooting plants and are more prone to
erosion. Chernozems support orchards and cattle ranching along the
Thompson River. In areas where these soils are extensively grazed, ravines
may form as a result of increased erosion. During high peak flows, the
bedloads of streams in this area are increased by the influx of eroded material.
This leads to blockages of highway culverts located at the grade break on the
Thompson Valley floor (Harding, 1997, pers. comm.).

The Ponderosa Pine (PP) zone occurs along the Thompson Valley at
elevations above the Bunchgrass zone and extends along a portion of Shuswap
Lake. Within the TCH corridor, it extends from Pritchard to Chase. This
zone 1s the driest and warmest forested zone in British Columbia. The
vegetation consists of a mixture of forest and grassiands. The forest stands
are domnated by ponderosa pine (Pinus ponderosa), but Douglas-fir
(Pseudotsuga menziesii var. glauca) is common on moist sites associated with

gullies and streams and as a minor component on drier sites.
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The Interior Douglas-fir IDF) zone is found above the elevation of the
Bunchgrass and Ponderosa Pine zones with the lower elevation between 350 m
1o 600 m and the upper elevation between 900 m to 1,450 m. The IDF
extends along the TCH corridor from Chase to Squilax. Open to closed
canopy mature Douglas-fir forests cover most of this zone. Pure stands of
Dougias-fir with open canopies are common. These are pure stands because
the thick bark of Douglas-fir enables it to survive ground fires while the fire
kills other thin-barked species. Lodgepole pine (Pinus contorta var. latifolia)
is a common successional species at higher elevations and where crown fires
have occurred. Ponderosa Pine is found on drier sites. Western redcedar
occurs on wetter sites in transition areas between the IDF and Interior—Cedar
Hemlock zones.

Luvisol soils are formed under deciduous, mixed, boreal forest and in the
forest—grassland transition zone. Luvisols are found on fine to medium
textured sediments, but rarely on coarse textured materials. The parent
materials are neutral to slightly alkaline. The gray luvisols of the Thompson
Piateau are found on calcareocus till under ponderosa pine and Douglas-fir
forest with bluebunch wheat grass and pine grass, and occur at higher
elevations (1,000m to 1,800 m). In logged areas, these soils are prone to
erosion resulting in the formation of gullies and an increased bedload in stream
courses that the TCH crosses.

Much of the natural Bunchgrass and Ponderosa Pine ecosystems in the valley
bottoms between Afton Interchange and the Monte Creek tumnoff (Highway
97) have been developed for agriculture, subdivisions, and commercial uses.
In the eastern extents of the Bunchgrass and Ponderosa Pine zones, the
highway widening may add to the incremental loss of Bunchgrass ecosystems

from any remnant pieces of this zone present adjacent to the existing corridor.

33.2 Interior Cedar Hemlock and Engelmann Spruce—Subalpine Fir zones

The Interior Cedar Hemlock (ICH) zone occurs between elevations of 400 m
to 1,500 m and occupies the Shuswap Highlands, and the lower slopes of the
Columbia Mountains. It extends along the TCH from Squilax to Rogers Pass.
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This zone also occupies the Rocky Mountain Trench and the lower elevations
of the Rocky Mountains. The cool continental climate is characterized by
cool, wet winters and warm, dry summers. Western redcedar and westen
hemlock dominate mature climax forests; white spruce (Picea giauca),
Engelmann spruce (Picea engelmannii) and subalpine fir (4bies lasiocarpa)
form climax stands with either western hemlock or redcedar in areas of cold

drainage and ponding.

The Engelmann Spruce—Subalpine Fir (ESSF) zone within the TCH commdor
lies below the alpine tundra in the Columbia and Rocky Mountains. The TCH
traverses this zone in the higher elevations of the Columbia Mountains and
Rocky Mountains. The climate of this zone is cold, moist and snowy. At the
lower and middle elevations, this zone is composed of continuous forest, while
at higher elevations, subalpine parkland supports clumps of trees with areas of
heath, meadow and grassland. The dominant tree species are Engelmann
spruce and subalpine fir. Lodgepole pine is common in the drier zones and is
an early seral species occurring after fire disturbance. Other species common
in this zone include whitebark pine (Pinus albicaulis), limber pine (Pinus
Slexilus), alpine larch {Larix occidentalis) and mountain hemlock (Tsuga
mertensiana). In lower elevations, western white pine, Douglas-fir, western
hemlock and western redcedar are common.

Forestry is the primary resource based industry in both the Interior Cedar—
Hemlock zone and the Engelmann Spruce—Subalpine Fir zone. Most areas in
these zones have low potential for agriculture due to climatic and topographic
constraints. A highway upgrade is not likely to severely affect the Intenior
Cedar-Hemlock and Engelmann Spruce—Subalpine Fir ecosystemns as most
of the area adjacent to the TCH corridor and outside of national parks has
already been logged.

The soils of the Columbia and Southern Rocky Mountains are predominantly
humo-ferric podzols, dystric and eutric brunisols, gray luvisols and gleysols.
Podzols are formed on coarse textured, well drained parent materials. The
vegetation is usually coniferous forest. The humo-fernic podzols are found at
high elevations in areas characterized by high precipitation in the Columbia
Mountains. These soils are the most productive for tree growth and develop
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on medium to coarse textured tills, fluvial and colluvial materials. Engeimann
spruce, subalpine fir, western red cedar and western hemlock are the dominant

vegetation on these soils.

Brunisols are soils that have undergone only moderate development from the
parent material. They form in subhumid to subarid areas where the rate of
soil weathering is limited. These soils often form on coarse textured materials
such as glaciofluvial sands and gravels. The dystric brunisols are formed on
middle elevations and steep terraces on non-calcareous fluvial and colluvial
materials. Commonly associated trees include Douglas-fir, western redcedar,
western hemlock and Engelmann spruce. These soils do not support
agriculture. Eutric brunisols are common in the Rocky Mountain Trench,
occurring on the valley bottoms and on lower mountain slopes on calcareous
parent materials. They occur in areas drier than where dystric brunisols are
found. Eutric brunisols are commonly found on coarse textured fluvial,
morainal and colluvial deposits.

Both podzols and brunisols are often less than 1 m deep, particularly on steep
slopes. These soils are prone to erosion and landslides could occur if the
forest cover is removed in order to expand the highway, especially on the
stecper slopes.

The Upper Columbia River floodplain is characterized by gleysols. These
soils are saturated for long periods of time each year. In many large river
floodplains in B.C., saturation develops from a persistent, high groundwater
table. These soils support agriculture as the soils are found at low elevation
and are easily accessible. Where water is present at the surface, the resulting
marshes are important waterfowl habitat. There is a possibility that
expanding the highway along a river floodplain will adversely change the flow
of water to important wetland habitats.

3.4 Fish and aquatic habitats

The western portion of the highway passes through the Thompson/Shuswap
system which provides important habitat for anadromous fish (sockeye,
chinook, coho and pink salmon), as well as several species of trout and other
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fish. The central part of the highway is close to important fish habitat in the
Eagle River Valley, Three Valley Gap, and the Sunmit Lakes (Victor,
Clanwilliam, and Griffin). The eastern portion of the highway is located in the
Columbia River system. While the rivers in the Columbia system do not
support anadromous species, they do support important recreational fishernes
for non-anadromous species including rainbow trout and kokanee in the

Hlecillewaet, Beaver, Columbia and Kicking Horse rivers.

It must be noted that this report provides information on the presence of fish
as retrieved from various other data sources. Many of the data sources,
inciuding the Fish Information Summary System (FISS) from the Department
of Fisheries and Oceans reported that Dolly Varden char were present in many
of the water courses east of the Thompson River. However, as indicated in
McPhail and Baxter (1996), the specific distinction between Dolly Varden
(Salvelinus malma) and bull trout (Salvelinus confluentus) is still in doubt. In
very general terms, Dolly Varden occur on the coast and bull trout are
distributed in the interior of B.C. There is an area of overlap which extends
up the Fraser River to the South Thompson River. Therefore, in this report,
Dolly Varden listed in water courses to the east of the Thompson River are
most likely bull trout. However, this report provides the listings as found in
the data sources, we have not changed the occurrences of Dolly Varden to
bull trout, preferring to provide data as presented in the sources indicated.

Fish Habitat Protection

As very briefly described above, the majority of the highway runs adjacent to,
or crosses, water courses which support fish, Therefore, agency
representatives identified fish habitat as one of most significant environmental
concerns with respect to upgrading the TCH.

The fish habitat provisions of the Fisheries Act, and the Land Development
Guidelines provide guidance for land development near fish bearing water
courses. Section 35(1) of the Act prohibits works or developments that result
in the harmful alteration, disruption or destruction (HADD) of fish habitat
{Winfield, 1997).
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The Policy for the Management of Fish Habitat (1986), outlines a standard
approach to habitat conservation and protection through the application of the
“No Net Loss Guiding Principle” (see Appendix C). This principle states that
a proposed development cannot result in net loss of productive capacity of fish
habitat. The Department of Fisheries and Oceans Habitat and Enhancement
Branch (DFO HEB) preferentially requires that the loss of productive fish
habitat be completely avoided during all phases of a project (Winfield 1997).
If impacts cannot be avoided, they are to be minimized through the
implementation of mitigative measures. For critical Class I habitat (see
Habitat Sensitivity Classification System below), avoidance and mitigation are
mandatory. For other less critical habitats, residual impacts can be offset by
projects which compensate for the loss of productive fish habitat.

‘When compensation is proposed, authorization under section 35(2) of the
Fisheries Act would be required. Compensation projects, completed at the
expense of the proponent, usually involve the creation of equivalent fish
habitat near the site. Compensation measures are seen as a last resort. Only
projects affecting Class 11 and III habitats can be compensated. Projects
within Class I habitat must avoid impacts through relocation or redesign,
mitigation is seen as a less desirable option, and compensation is not
acceptable.

An authorization under section 35(2) of the Fisheries Act triggers the
application of the Canadian Environmental Assessment Act (CEAA). For the
upgrading of sections of the TCH, a screening level review would be initiated.
Under CEAA, DFO would notify other federal authorities, such as
Environment Canada, and Heritage Canada and would elicit responses
regarding the project from these agencies (Winfield 1997). Any CEAA review
would include a cumulative effects assessment.

In all cases, early and ongoing consultation with the DFO HEB will be
beneficial to ensure proper compliance, and will assist to establish an early
working relationship.
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Habitat Sensitivity Classification System

The Department of Fisheries and Oceans classifies shoreline and fish habitat
based upon the importance of the productive capacity of areas for spawning,
rearing or migrating (Stahlberg, Redden, Hickey, 1997). The classification
system as defined in Hatfield (1996} is summarized below:

Class 1 - Areas with high fisheries values requiring a high level of protection.
These areas are defined as reaches of shoreline possessing any of the following
features:

e observed spawning of salmon, lake char or other fish;

 high potential for rearing/migrating juvenile salmon as defined by Russell
et al. (1980); and

e where dense riparian vegetation occurs in foreshore areas.

Class 2 - Areas with fisheries values requiring a moderate level of protection.

These areas are defined as reaches of shoreline which do not possess the

features which would activate a Class 1 rating, but do possess either of the

following features:

* moderate potential for rearing/migrating juvenile salmon as defined by
Russell et al (1980); and

e suitable habitat for spawning of lake char.

Class 3 - Areas with fisheries values requiring a minimum level of protection.
These areas are defined as reaches of shoreline possessing all of the following
features:

e no observed spawning of salmon;

low potential for rearing/migrating juveniles as defined by Russell et al
(1980);

habitat not suitable for lake char spawning; and

no dense riparian vegetation in the foreshore area.

The habitat classification system, as defined above, was applied specifically to
the Thompson/Shuswap system and is defined in Hatfield Consultants (1996).
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Fish Information Summary System (FISS)

Table 3.2 provides a summary of the presence of fish within the corridor from
Department of Fisheries and Oceans Fish Habitat Information System (FISS),
as well as other sources. The table presents fish distribution data retrieved
from the on-line database, and augmented from other sources as indicated.
The fish within the Fraser/Thompson/Shuswap systems appear to be well
documented in the FISS database. However, there are no entries in the
database for water bodies east of the Monashee Summit, such as Tonkawatla
Creek, the Illecillewaet River, Beaver River, Columbia River, and Kicking
Horse River. Information from agency representative and information
provided in other studies indicate that most of these water courses do, in fact,
support a range of non-anadromous fish species. The source of the

information presented in the table is indicated for each species in each corridor
segment.
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3.5 Wildlife and Wildlife Habitat

Information on wildlife resources within the study corridor is fragmented.
Detailed wildlife studies have tended to focus on populations in the national
parks with few studies species in non-park areas. For areas outside parks, the
Wildlife Accident Reporting System (WARS) provides some indication of the
presence of different species. WARS is a database maintained by MoTH and
stores information on the location and species of animal involved in accidents
with vehicles {excluding trains). However, the reports underestimate the actual
number of accidents because most are not reported. As well, only accidents
involving larger animals tend to be reported. Hence, the WARS database does
not provide a complete list of the wildlife species present in the cormdor.
Table 3.3 summarizes the WARS data for the corridor.

For a general indication of species expected to be found along the corridor,
Meidinger and Pojar (1991) enumerate the wildlife species associated with
each Biogeoclimatic zone. In the Bunchgrass zone along the TCH corridor,
large mammalian species include mule deer, Rocky Mountain elk, Califorma
bighorn sheep, and coyote. Common bird species include golden eagle, red-
tailed hawk, American kestrel and snowy owl. Vartous species of larks,
meadowlarks and sparrows are also common.

The Ponderosa Pine zone, which has relatively short, snow free winters,
provides wintering habitat for a wide variety of wildlife including mule deer,
white tailed deer, bighorn Sheep and Rocky Mountain elk. Flocks of passerine

birds moving from higher elevations during the winter are also found in this
Zone.

Winters in the Interior Douglas-fir zone are short and cool. Ungulates,
including mule deer, white-tailed deer, bighom sheep and Rocky Mountain elk
use the extensive stands of Douglas-fir as winter range. Other common
species in this biogeoclimatic zone are black bears, cougars, bobcats and

coyotes. Non-migratory passerine birds move from higher elevations in winter
to form mixed species flocks in this zone.
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Table 3.3 Number of Animals Killed in Accidents with Vehicles:

Trans Canada Highway (Kamloops to Alberta border) 1991 to 1996

Corridor Count Species Corridor Count Species
Segment Segment
10 No data 210 1 Deer
20 9 Deer 1 Porcupine
1 Coyote 220 No Data
30 6 Deer 230 5 Deer
1 Coyote 240 3 Deer
1 Moose 1 Bear
40 8 Deer 1 Porcupine
3 Bear 250 1 Deer
13 Coyote 260 3 Bear
1 Sheep 2 Porcupine
50 7 Deer 1 Elk
60 2 Deer 1 Deer
70 4 Deer 270 2 Deer
1 Bear 2 Bear
80 29 Deer 1 Porcupine
7 Bear 280 24 Deer
4 Coyote 10 Moose
90 3 Deer 8 Elk
100 10 Deer 3 Porcupine
2 Bear 3 Coyote
110 2 Bear 290 10 Deer
120 3 Deer 5 Elk
1 Bear 5 Porcupine
130 6 Deer 3 Moose
1 Moose 2 Bear
140 6 Deer 1 Coyote
1 Coyote 1 Beaver
150 11 Deer 300 7 Deer
1 Bear 1 Moose
1 Moose 1 Eik
160 14 Deer 1 Coyote
1 Bear 310 18 Deer
1 Moose 2 Moose
1 Porcupine 1 Elk
170 7 Deer 1 Coyote
1 Beaver 1 Porcupine
1 Porcupine 320 13 Deer
180 2 Deer 1 Bear
190 1 Deer 11 Coyote
200 1 Moose 1 Moose
330 No Data

(Data from MoTH WARS database)
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Wildlife inhabiting the Interior Cedar—Hemilock zone are adapted to the cool,
long, and snowy winters. Representative species include the grizzly bear and
the black bear, species that both hibemate for five to seven months. Ungulates
such as mule deer, white-tailed deer and Rocky Mountain elk use this zone
mainly in the summer and migrate to the Interior Douglas-fir zone in the
winter. Caribou, although not common, are found in this zone in late summer
and fall then move up to the Engelmann Spruce—Subalpine Fir zone in the
winter. Moose are found throughout the Interior Cedar—Hemlock zone and
survive the winters on the abundant food supply.

Summiers in the Engelmann Spruce—Subalpine Fir zone are cool and wet
while winters are long, snowy, and cold. Wildlife species adapted to these
conditions include the grizzly bear, black bear, grey wolf, coyote, lynx,
cougar, wolverine and martin. Moose migrate from this zone before winter,
while the mountain goat and caribou stay through to spring.

This overview study did not permit a level detail sufficient to identify specific
wildlife resources of features such as wildlife trees, bedding areas, or specific
habitat of smalier mammals and birds. We did however, attempt to identify
key migration corridors, wintering ranges, wetland areas, and other significant
wildlife oriented habitats and features.

It must be noted that the best information on wildlife was available for
National Parks, where many studies have been conducted. There was a

distinct shortage of information regarding the presence and abundance of
wildlife along many of the corridor segments.

3.6 Rare or Endangered Species and Communities

The BC Conservation Data Centre {CDC) (1998, 1997) identified Red-listed
vertebrates and vascular plants and Blue-listed vascular plants observed
within 500 m of the TCH corridor'. An abridged list of the species and

! Acres requested CDC observations for a 30 m to 40 m wide corridor on either side of the
existing TCH, but the CDC database was unable to provide information at this resolution
and instead applied a corridor width of 500 m.
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locations follow (Tables 3.4, 3.5, and 3.6). The complete list is in
Appendix D.

Readers should be aware of limitations of this data. The listings of Red- and
Blue-listed species are based on observations reported to the CDC and not
based on extensive field surveys. Some observations date from 1950 and have
not been updated since. The list of Red- and Blue- listed species presented
here represent the CDC data at the time of this study. The limitations of the
data are described in more detail in Appendix D. Nonetheless, these lists

provide an indication of the rare or endangered species that might be found
along the corridor,

Only two Red-listed vertebrate species, the Western Grebe and the White
Sturgeon are recorded as occurring in the vicinity of the TCH corridor, and
neither of these listings would be threatened by an upgrade. However, several
Red- and Blue-listed vascular plants species occur along the corridor. These
lists of rare or endangered species serve to alert planners of the possible
presence of the observed species and more detailed plant and animal surveys

will be necessary when planning construction on specific sections of the
highway.

Table 3.4 Red-listed Vertebrates

Species Location Corridor Last Observed
segments
Western Grebe Shuswap Lake 90 1994
White Sturgeon* Columbia River 220, 300, 310 199]

* Occurrences of White Sturgeon, as reported by the CDC, include all of the Columbia mainstem
from below the Keenleyside dam to the US border. However, some White Sturgeon may also be
present above the Keenieyside.
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- Table 3.5 Red-listed Vascular Plants

Species Location Corridor Last Observed
- segment
Big Sage- Bluebunch Wheatgrass | Valleyview Silt Cliffs 20 1972
Kamloops
- Rough Fescue-Bluebunch Valleyview Siit Cliffs 20 1972
Wheatgrass Kamloops
Purple Blue-Eved Grass Little Shuswap Lake 50 1972
- Mosquito Fern White Creek, Tappen 80 1974
Mosquito Fern Salmon River Mouth 90 1993
Hairy Water Clover Salmon River Mouth 90 1993
- Mosquito Fern Sicamous 120 1982
Mosquito Fern Cambie 130 1982
Giant Hyssop Big Bend Highway 280 1947
— Crawes Sedge 2.4 km west of Golden 290 1947
Dark Lamb’s Quarters Golden 300 1058
Dark Lamb’s Quarters 23 km west of Field 320 1958
-
- Table 3.6 Blue-listed Vascular plants
- Species Location Corridor Last Observed
segment
Threadsilk Milk-Vetch Peterson Creek Park Road 10 1983
- Great Basin Nemophila Little Shuswap Lake 50 1972
Thyne-leaved spurge Shuswap Lake, Tappen 80 1974
American Sweetflag Salmon Arm 90 1985
- Blunt-Sepaled Starwart Mount Mara 120 and 130 1971
Orange Touch-Me-Not Eagle River Canyon 170 1950
Small-Flowered Clanwilliam Lake 190 1950
- Willowherb
Macour’s Fringed Gentian | Near Field 330 1958
-
3.7 Archaeological, Cultural and Heritage Resources
— Archaeological Overview Assessment studies have been conducted along
certain portions of the TCH between Kamloops and the Alberta border. The
- purpose of an Archaeological Overview Assessment is to identify and assess
the potential presence of archaeological resources. There are 133 known
archaeological sites in the vicinity of the TCH (Table 3-7). The
- Archaeological Review Process in British Columbia applies to projects that
-
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are reviewed under the British Columbia Environmental Assessment Act
(BCEAA) (described in Appendix E) as well as smaller projects, not tnggered
under BCEAA, that may have impacts on archaeological resources. The
projects not triggered under BCEAA may be subject to a “heritage inspection”

or a “henitage investigation”. A heritage inspection determines the presence of

archaeological sites warranting protection and a heritage investigation is

conducted to recover information that may be lost as a result of site alteration
or destruction (Archaeology Branch, 1989).

Table 3.7 Number of known archaeological sites by corridor segment.

Cormmidor Number of Corridor Number of
Segment Known Segment Known
Archaeological Archaeological
Sites sites
10 1 130 4
20 2 190 3
30 10 200 0
40 30 210 1
50 5 220 0
60 10 230 0
70 0 240 0
80 0 250 0
90 0 260 0
100 0 270 32
110 1 280 0
120 0 290 0
130 0 300 0
140 0 310 0
150 0 320 0
160 4 330 25
170 5 Total 133

The following summarizes the documented archaeology information along the
TCH corridor (locations listed west to east).

s, 1. R. Wilson Consultants (1991) undertock an Archaeological
Overview Assessment of the area between Kamloops and Canoe
(Cormridor Segment 10 - 100). They identified over 60 known
archaeological sites along the TCH corridor and 8 ethnographic sites

April 1998

3-24

Acres International



in close proximity to the corridor. Most of the Wilson study area
bas unproven heritage value.

There are no recorded archaeological assessment studies for the
Canoe to Malakwa section (Corridor Segment 110 - 150) of the
TCH corridor. The archaeological potential of this portion of the
TCH is unknown.

Arcas Associates (1986) identified several heritage sites between
Malakwa and Revelstoke (Corridor Segment 160 - 210). Nine
heritage sites and nine sites containing remnants of a historic “Tote
Road” are located within, or in proximity to, the proposed expanded
Trans Canada Highway. The Arcas study was conducted to the
survey standards of the time and the survey standards have since
been revised. A survey to the standards of today may reveal
additional heritage or historic sites.

There are no recorded archaeological assessment studies for the
Revelstoke to Glacier National Park section of the TCH corndor

(Corridor Segment 220 - 260) The potential for archaeological sites
1s unknown.

Both Glacier National Park (Corridor Segment 270) and Yoho
National Park (Corridor Segment 330) contain 32 and 25
archaeological sites, respectively. These are primarily associated
with historic railway construction, mining and other colonization and
settlement activities of European-Canadians (Arcas Associates,
1979; Reid Crowther and Partners, 1994a,b). There is one
identified site, dating to pre-European contact, in a national park.
The extent of the archaeological resources in the three parks is not

fully known, as the inventory is not yet complete.

Little or no archaeological assessment work has been completed
between Glacier National Park and Donald (Corridor Segment 280).
The archaeological potential in this area is unknown.
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The area around the town of Golden (Corridor Segment 290-320) has
moderate to high archaeological potential (Choquette, 1997a,b). Most of the
archaeological sites in, and near, Golden were likely destroyed when the
townsite was built. The rest of the eastern section of the TCH cormidor does
not contain documented archaeological sites, but the archaeological potential
of the area has been classified as moderate or high based on the presence of
landforms suitable for human use or habitation (Choquette, 1997a,b).

3.8 Air Quality

The information we reviewed did not suggest that air poliution from vehicles
was an issue along the corridor. Given the sparse population of the region
between Kamioops and the Alberta border, we expect that vehicles did not
contribute significantly to air quality problems. The major source of air
pollution along the corridor is particulate matter generated by forestry
operations such as slash burning and burning debris in beehive burners
(MELP, 1995). These sources tend to affect local communities where the
burning occurs. While motor vehicles contribute gaseous and particulate
pollutants to the atmosphere, we expect that the current level of highway

traffic contributes negligibly to air quality problems compared to industrial
SOUrces.

3.9 Visual, Recreational and Tourism Resources

The corridor boasts spectacular opportunities for scenic viewing and outdoor
recreation. Scenic resources include dramatic views of river valleys, steep
mountain sides, glaciers, waterfalls, wetlands, mountain lakes, and wildlife.
The combination of scenery and the natural setting offer abundant opportunity
for recreation and tourism. The TCH serves the recreation and tourism
market by providing ready access to the three national parks and nearby

provincial parks. The highway also provides access to logging roads used by
recreationalists to reach backcountry areas.

Summer activities in, and accessed by the corridor, include fishing, hunting
(outside parks), hiking, viewing, picnicking, kayaking, and canoeing. Winter
activities include cross-country, alpine, and backcountry skiing, and snow

mobiling. Recreational enthusiasts have a choice of self-guided or commercial
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outdoor recreation activities. For accommodations, the corridor offers a

- variety of resorts, hotels, motels, camp grounds, and wildemess camp sites.

An important function of the TCH is to provide access to the scenic and

- recreational resources in southwestern British Columbia. Because of the
abundance of scenic, recreational, and tourism resources, it was not possible
— for this overview level study to inventory each occurrence. However,
wherever possible, we have indicated the instances of significant recreational
- resource values meriting special attention (see Chapter 4).
- 3.10 Land and Resource Use
The land and resource uses along the corridor include agricultural, forestry,
- recreation (parks), residential, and commercial. Resource based industnes,
primarily forestry, operate along most of the corridor except within the
- National Parks. As for conservation, there are no ecological reserves located
within 500 m of the TCH (Morrison, 1997, pers. comm.). There are two
- Ducks Unlimited projects which are close to the highway: the Salmon River
estuary at Salmon Arm (Corndor Segment 90), and Moberly marsh near
Golden (Corridor Segment 290) (Nontell, 1998, pers. comm.).
L
The primary land uses which may be affected by the expansion of the TCH
- are commercial uses in urban and semi-urban areas along sections of the
commdor. In some areas, commercial services such as fuel stations,
- restaurants, and hotels are situated directly adjacent to the highway, and may
require relocation if the highway is expanded at these locations. There are
- also numerous residential properties located in close proximity to the highway.
- 3.11 Agricultural Resources
Most of the Trans Canada Highway corridor is located within the valley
- bottoms of major watersheds such as the Thompson, Eagle, Columbia,
Hlecillewaet and Kicking Horse Rivers. As described in section 3.3, the soils
- (such as chemmozems in the Thompson and gleysols in the Columbia and other
floodplains} in the valley bottoms support agricultural activities. Much of the
- land adjacent to the highway is agricultural land, the majority of which are
within the Agnicultural Land Reserve (ALR). The ALR lands are
-
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concentrated in the western segments of the corridor in the South Thompson

- River/Shuswap Lakes valley, and the Eagle River valley. The eastemn
watersheds support only a small number of ALR parcels near Revelstoke and
Donald Station.

-

The Agricultural Land Commission (ALC) reports that ALR designation is

- not a severe impediment to highway expansion. Therefore the presence of
ALR land within an LKI section or corridor segment did not affect the
- environmental sensitivity ratings which were applied to that LKI section.

However, ALR lands, even if dormant or used only for grazing, should not be

- viewed as being available for development (Underhill, 1998, pers. comm.). In
all cases, early consultation with ALC staff, and the farming community,
should occur during planning of the highway upgrade.

- 3.12 Mineral, Petroleum and Aggregate Resources

There are no documented, significant petroleum or gas resources along the
- TCH. The TCH corridor is south of the major sedimentary basins of the

interior platform, where 99% of the hydrocarbon resources of British

Columbia are concentrated (McGee, 1997, pers comm.). The study area is

- also north of the Kootenay Basin where there is coal based methane and minor
quantities of gas. Similarly, the TCH corridor is north of the major coal fields

- of southeastern British Columbia.

- There are a total of 31 mineral occurrences along the TCH cornidor listed on
MINFILE, a mineral resource database maintained by the Geological Survey

- Branch of the Ministry of Employment and Investment. A mineral occurrence
is a site where economic minerals are present. Quantities of minerals to
qualify as a mineral occurrence can range from a small in-situ zone of

- mineralization to an actively (or abandoned) mined deposit. A total of 13
mineral occurrences are noted on the Thompson Plateau, nine in the Columbia

- Mountains, one in the Rocky Mountain Trench and eight in the Rocky
Mountains. In addition, there are between 10 and 15 gravel pits located close

- to the highway within the corridor.

-

-
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The mineral resources on the Thompson Plateau are a mix of industrial
- minerals and base metals. There are several locations with potential copper,
lead, zinc and silver deposits. There are also outcrops of limestone and marl.

The remaining potential mineral resources include occurrences of fluorite,

- feldspar, agate and clay, Current mineral claims are located near Kamloops,
Sorrento and Canoe.

-
There are two occurrences of potential lead-zinc-silver deposits located near

- the TCH in the Columbia Mountains. The remaining mineral occurrences
include potential deposits of industrial minerals such as fluorite, beryl,

- limestone, tale, silica and graphite. A current mineral claim is located between
Rogers Pass and Donald.

- In the Rocky Mountain Trench, the only mineral occurrence close to the TCH
is a potential clay deposit near Golden.

-

MINFILE reports four occurrences of base metals such as lead, zinc, copper
- and silver located near the TCH in the Rocky Mountains. These include the
Kicking Horse Mine and the Monarch Mine. The other occurrences include
abandoned limestone and slate quarries, and potential mercury and uranium,
germanium, zircon and platinum deposits.

The presence of Quaternary glaciofluvial materials and Holocene alluvial
terraces in the major valleys between Kamloops and Alberta explain the
- numerous gravel pits along the length of the TCH corridor.
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Chapter 4 Findings by Corridor
Segment

This chapter describes the characteristics and environmental resources of each
of the thirty-three corridor segments of the study corridor. This information
was collected during the field reconnaissance of the corridor as well as from
interviews with agency representatives and a review of available reports,

maps, air photos and on-line databases.

The information is arranged by corridor segment starting from Kamloops in
the west and ending at the Alberta border in the east. Descriptions for each
corridor segment include the existing configuration of the highway, uses of
land adjacent to the corridor, and natural resources that may be affected if the
highway is widened.

The beginning and ending points of TCH corridor segment are referenced to
features described in the MoTH Landmark Kilometre Inventory (LKI).
Segments of the highway in the LKI database are identified by a four digit
number (e.g., LK1 Segment #2050). Each of the 33 TCH corridor segments
are planning units composed of one or more LKI segments. Note that TCH
corridor segments do not necessarily correspond with LKI segments. TCH
corridor segments are generally shorter and can straddie two LKI segments
(e.g., Corridor Segment 10 straddles LKI Segments 2050 and 2060 for a total
length of 12.07 km). The beginning and ending points of TCH corridor
segments are referenced to points in LKI segments by offset distances from the
beginning of the LK1 segment.

4.1 Corridor Segment 10-Urban Kamioops

Beginning: Afton Overpass—LKI Segment #2050 offset 0.00 km
Ending Junction Route SA-LKI Segment #2060 offset 5.37 km
Length 12.07 km
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The highway in this corridor segment traverses urban Kamloops. It is six
lanes wide with overpasses, interchanges, and commercial access frontage
roads. It passes through a combination of residential, commercial and
industrial land uses.

Terrain

In this corridor segment, the TCH descends from the Thompson Plateau into
the Thompson Valley. There is a drop in elevation of 300 m from the
beginning of this Corridor Segment at the Afton Interchange to the intersection
with Route 5 at the exit to Route 5 northbound. The surficial materials in the
Thompson Valley are primarily glaciolacustrine silts and clays. On
Thompson Plateau, the surficial materials along the TCH corridor inciude

glaciolacustrine silts and clays overlain by glacial till or glaciofluvial deposits.

From the Afton Interchange (0.0 km, LKI Segment #2050) to 400 m east of
the Aberdeen overpass (0.4 km, LKI Segment 2060), there are no major
physical constraints to upgrading the highway. Minor environmental
considerations include a pond near the Gore exit to the weigh scale (2.1 km,
LKI Segment 2050) and a steep road cut along the south side of the TCH near
Pacific Way sign bridge (5.2 km, LKI Segment 2050). This portion of the
TCH is located on the Thompson Plateau above the Thompson River Valiey.

In the remaining five km of this corridor segment, the TCH moves downslope
from the Thompson Plateau to the Thompson Valley floor. The surficial
materials are primarily glaciolacustrine silts and clays. Between the Aberdeen
overpass and the Spﬁnghﬂl overpass (LKI Segment 2060, offset 1.9 km), the
TCH is located on a steep slope above an industrial park.

Between the Springhill overpass and the access road to a gravel pit (LK1
Segment 2060, offset 3.5 km), the TCH is located on a relatively narrow
bench on a particularly steep slope above a residential area and crosses
Peterson creek, located within a steep gully. The next 1.9 km section of the
TCH, ending at the Yellowhead Highway exit, is located on a slope with a
moderate gradient. Glaciolacustrine silts and clays are exposed in a steep cut
slope.
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As this corridor segment of the TCH is built primarily on glaciolacustrine silts
and clays, there is an increased possibility of slumping occurring as compared
to more permeable matenals such as glacial till or glaciofluvial sediments.

Fish and Aquatic Resources

There is one pond within this segment and one just to the west of the Afton
interchange (outside the study area). These ponds likely provide aquatic
habitat for a range of avian and amphibian species.

The TCH crosses Peterson Creek which flows into the South Thompson
River. On Peterson Creek, between the South Thompson River and the
highway, there is a barrier which prevents anadromous species from migrating
up the creek, However, above the barrier, Peterson Creek supports rainbow
trout which have been enhanced with the construction of flow control
measures at the outlet of Jacko Lake.

Fish present in the South Thompson include sockeye, chinook and pink
salmon, rainbow trout, mountain whitefish, brassy minnow, chubs, sculpins,
dace, northern squawfish, suckers and redside shiners (DFQ and MELP
1995).

Wildlife

There are no data from the WARS' database for this corridor segment,
however, the many ponds located to the south of the corridor will likely
provide wildlife habitat for a range of avian and amphibian species.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed

! The Wildlife Accident Reporting System maintained by MoTH provides data on accidents
between motor vehicles and animals. The database includes observations from other studies
where available. While not an inclustve database on al} animal/vehicle encounters, the
database is an indicator of which species are present in each corridor segment. We also
remark on other indicators, such as wetlands, we observed during the field reconnajssance
which would suggest the presence of other species.
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Blue-listed Vascular Plants:

Species: Threadsilk Milk-Vetch (Astralalgus filipes)

Location: Along Road to Peterson Creek Park, on ravine slopes with
sagebrush, north of Kamloops. UTM Coordinates 6887m. E.
56156m. N. Last observed 1983. Near Corridor Segment 10.
Located several hundred meters from the TCH.

Archaeological, Cultural and Heritage Resources

There is one known archaeological site located on the north side of the TCH
near Aberdeen. This archaeological site is a lithic scatter and during an
examination in 1988, researchers determined that the site had been previously
destroyed. The remainder of this corridor segment has no heritage potential”
(1. R. Wilson Consultants, 1991).

Visual Recreational and Tourism Resources

The Kamloops area supports a diverse range of tourism and recreational
resources and facilities. This corridor segment includes a full range of
facilities and services for tourists. The segment also provides access to forest
services recreation sites within the Kamloops Forest District. The elevation of
the highway provides views of Kamloops, the Thompson River, and the lands
to the north of the river valley. It is not anticipated that highway expansion

would affect any of these recreational resources.

Agricultural Lands

There are no Agricultural Land Reserve lands close to the highway in this
corridor segment.

? L R. Wilson Consultants (1991) rates archaeological resources as having either proven
potential, unproven potential or no potential. Proven potential is identified on the basis of
recorded archaeological, historic or ethnographic sites. Each point location of 2 known
heritage resource has a surrounding area of use and a 250 m radius is assumed as an arbitrary
area. Unproven potential is identified by the presence of topographic features similar to those
containing proven archaeological sites in the same area. Areas of no potential include areas
with terrain that is steep, poorly drained or undifferentiated and far from present water
bodies.
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Mineral, Petroleum and Aggregate Resources
There are no documented mineral occurrences or mineral claims in this

corridor segment. There are two gravel pits east of Peterson Creek.

4.2 Corridor Segment 20-Urban Kamloops

Beginning Junction Route SA-LKI Segment #0925 offset .00 km
Ending Tanager Road-LKI Segment #0925 offset 4.97 km
Length 497 km

Ths is an urban corridor segment which consists of four lanes with left turn
bays, signalized intersections and commercial access frontage roads. The
highway in this segment passes through a combination of residential,
commercial and industrial land uses.

Terrain

In Corridor Segment 20, the TCH is located entirely within the South
Thompson Valley and the surficial materials along the highway corridor are
primarily glaciolacustrine silts and clays. The terrain does not impose any
serious environmental constraints to upgrading the highway. As a result of the
impermeable nature of the glaciolacustrine silts, and clays, there is a
possibility of some slumping occurring on the slopes of the South Thompson
Valley that could result in an increase in sedimentation and siltation of the
tributary streams flowing into the South Thompson River, this environmental

hazard should be considered when planning a highway upgrade.

Fish and Aquatic Resources

Portions of this segment are directly adjacent to the South Thompson River
which supports a range of anadromous and resident fish including sockeye,
coho, pink and chinook salmon, as well as rainbow trout, mountain whitefish,
brassy minnow, chubs, sculpins, dace, northem squawfish, suckers and
redside shiners (DFO and MELP 1995).

The Department of Fisheries and Oceans reports that 25% of the South
Thompson mainstem is Class 1 habitat, and 42% is Class 2. (see chapter 3.4
for explanation of habitat classifications), The South Thompson mainstem
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accounts for the majority of Class 1 habitat in the Thompson River System,
and much of the spawning takes place at the confluences of the various
tributaries (Kosakoski, 1997, pers. comm.).

Wildlife
WARS reports nine deer and one coyote killed on the highway in the five vear
period 1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants:

Species: Big Sage - Bluebunch Wheatgrass (4rtemisia iridentaia -
Elymus spicata)
Location: Valleyview Silt Cliffs, Kamloops, off TCH heading east, turn

on to Highland Road. to Valileyview, trails leads to terrace.
UTM Coordinates 6940m. E. 56165m. N. Last observed
1972. Near Corridor Segment 20, approximately 500m from

highway.

Species: Rough Fescue - Bluebunch Wheatgrass (Festuca campestris -
Elymus spicata)

Location: Valleyview Silt Cliffs, Kamloops, off TCH heading east, tum

on to Highiand Road. 1o Valleyview, trails leads to terrace.
UTM Coordinates 6940m. E. 56165m. N. Last observed
1972. Near Corridor Segment 20, approximately 500m from
highway

Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There are two known archaeological sites within this corridor segment. One is
a moderately disturbed housepit site west of Valleyview and the other is a
largely intact lithic scatter east of Valleyview. The remainder of the segment
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was rated as having unproven heritage potential (I. R. Wilson Consultants,
1991).

Agricultural Lands

There no Agricultural Land Reserve Lands close to the highway in this
corridor segment.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences or gravel pits
within this corridor segment.

4.3 Corridor Segment 30-Kamlioops to Monte Creek

Beginning Tanager Road-LKI Segment #0925 offset 4.97 km
Ending Junction Route 97-LKI Segment #0925 offset 25.90 km
Length 2093 km

The western 17 km of this corridor segment has four lanes before converting
to a two-lane section for approximately 5 km, The next 3.5 km consists of a
newly constructed four-lane section and the final Kilometre consists of two
lanes. The land uses bordering the two-lane sections in this corridor segment
include agriculture, ranching, and some commercial and light industrial
complexes. Both sides of the highway are lined by power and telephone lines.
The CPR tracks are in close proximity to the highway on the north side.

Terrain

This corridor segment follows the course of the South Thompson River, along
the valley floor. The surficial materiais consist primarily of glaciolacustrine
silts and clays that are easily eroded during spring ranoff. These deposits are
relatively impermeable and are prone to slumping on higher slopes. There are

no major constraints imposed by the terrain or natural hazards to upgrading
the highway

Fish and Aquatic Resources
The South Thompson River supports a range of anadromous and resident fish
including sockeye, coho, pink and chinook salmon, as well as rainbow trout,
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mountain whitefish, brassy minnow, chubs, sculpins, dace, northem
squawfish, suckers and redside shiners (DFO and MELP 1995).

The Department of Fisheries and Oceans reports that 25% of the South
Thompson mainstem is Class 1 habitat, and 42% is Class 2 (see chapter 3.4).
The South Thompson mainstem accounts for the majority of Class 1 habitat in
the Thompson River System and much of the spawning take place at the
confluences of the river with the various tnbutaries (Kosakoski, 1997, pers.
comm.). Campbell Creek, which the highway crosses, provides approximately
1 km of rainbow trout side channel habitat between its confluence with the
South Thompson River and a 5 m high waterfall upstream.

Wildlife
WARS reports six deer, one coyote and one moose killed on the highway in
the five-year period 1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

A recent archaeological overview of the TCH corridor between Kamloops and
Canoe 1dentified approximately 10 proven archaeological sites and rated the
remainder of the cormidor segment as having unproven heritage potential.
There is a cluster of sites around Campbell Creek and another cluster around
Monte Creek (I. R. Wilson Consultants, 1991).

Visual, Recreational and Tourism Resources
This corridor segment follows the scenic Thompson River Valley. Therearea
number of motels, a water slide, a wildlife park, and a golf course located

within this corridor segment.
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Agricultural Lands

The eastern sections of this corridor segment pass through several blocks of
Agricultural Land Reserve (ALR) lands, specifically near Kamore and
Campbell Creek. The last several kilometres of the corridor segment pass
through ALR lands west of Monte Creek.

Mineral and Petroleum Resources

There is one mineral claim located within the Trans Canada Highway corridor
in this corridor segment. The claim 1s mostly on the north side of the South
Thompson River, but the southeast comer overlaps on the south bank. The
claim block is owned by Lafarge Canada Inc. and expires in November 1993.
There is also one known mineral occurrence located near Dallas Drive. The
main commodity is clay, probably of glaciclacustrine origin. More detailed
information on mineral resources is provided in Appendix F.

4.4 Corridor Segment 40-Monte Creek to Chase

Beginning Junction Route 97-LKI Segment #0935 offset 0.00 km
Ending West Exit Chase-LKI Segment #0935 offset 27.42 km
Length 27.42 km

This segment begins at the Monte Creek junction where the speed limit is 90
km/h and the rail tracks are located near the TCH alignment. The rail tracks
are situated between the highway and the South Thompson River and are a
constraining factor to highway widening, especially where the tracks are
located very close to both the highway and the river. The highway is confined
between a steep bedrock outcropping and the railway near Hoffimans Bluff
and Willow Road. The south side of the TCH, consisting primarily of
agncultural and ranch land, is generally unconfined for the majority of the
corridor segment. West of the community of Pritchard there is one four-lane
section approximately 2 km long with separated lanes. The remainder of this
corridor segment is two lanes wide.

Terrain
This corridor continues to follow the South Thompson River valley. For the
first 16.2 km (LKI segment #0935) the highway is approximately 3 to 4 m
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above the floodplain. The surficial materials consist primarily of kame
terraces and holocene river terraces cut into glaciolacustrine sediments. There
is some possibility of slumping occurring in the relatively impermeable
glaciolacustrine silts and clays. However, there are relatively few
geotechnical constraints to upgrading the Trans Canada Highway within this
portion of the corridor segment.

The highway cutslope is relatively steep between 16.2 km and 18.5 km and the
surficial materials are likely composed of a veneer or blanket of till overlying
bedrock. Between the 16.5 km and the 18.0 km points, the river channel is at
the base of the relatively steep south slope of the South Thompson valley. The
TCH was built on this slope and there is little space for a highway upgrade
given the slope gradient, proximity to the rail line and presence of the South
Thompson River at the base of slope. Prior to upgrading this section of the
highway, geotechnical studies should be conducted with a focus on mitigating
the environmental impacts of upgrading the highway in steep terrain.

Between the 18.0 ki mark and the end of the corridor segment at 27.42 km,
the highway passes through gentler, forested cutslopes interspersed with
wetlands or pasture lands. The surficial materials are most likely
glaciolacustrine sediments. Kame terraces are also present as evidenced by
the various gravel pits in this corridor segment. It is unlikely that the terrain
imposes any major environmental constraints to upgrading the TCH within
this section.

Martin, Neds and Dry creeks pass through dry areas that have been logged
and are used extensively for grazing. The slopes are not heavily vegetated and
the surficial materials are primarily lacustrine sediments, which can be easily
eroded, and several ravines have formed along these creeks. Most of the
bedload carried by these creeks is deposited on the break of slope near the
highway and rail line resulting in frequent blockages of the culvert crossings
during major freshet events. These blockages must be cleared on an
emergency basis outside the normal fish timing windows, resulting in potential
damage from sediment on fish habitat. Canadian Pacific Railway conducted
remedial work in 1997 to remedy these problems (Harding, 1997, pers.
comm.).
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Fish and Aquatic Resources

The South Thompson River supports a wide range of anadromous and
resident fish including sockeye, pink and chinook salmon, as well as rainbow
trout, mountain whitefish, brassy minnow, chubs, sculpins, dace, northemn
squawfish, suckers and redside shiners (DFO and MELP 1995).

The Department of Fisheries and Oceans reports that 25% of the South
Thompson mainstem is Class 1 habitat, and 42% is Class 2. Class 1 requires
a high level of protection, Class 2 requires a moderate level of protection,
Class 3 requires minimal protection (Stalberg, et al, 1997). The South
Thompson mainstem accounts for the majority of Class 1 habitat in the
Thompson River System. Most of the spawning in this river system appears
to occur at the confluences of tributaries and the mainstem (Kosakoski, 1997,

pers. comm.).

Wildlife

WARS reports eight deer, three bears, one coyote and one sheep killed on the
highway between 1991 and 1996. There is a wetland area near the 20 km
mark (LKI segment #0935) of the corridor segment that provides valuable
wildlife habitat, particularly for waterfowl.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There are 30 known archaeological sites in this corridor segment located near
the South Thompson River. The rest of this corridor segment has unknown
heritage potential (I. R. Wilson Consultants, 1991). At the east end of this
corridor segment, the TCH passes through the Neskainlith I. R. 2.

Visual, Recreational and Tourism Resources
Visual resources in this corridor segment include views of the South
Thompson River Valley with the mountains of the Shuswap Highlands to the
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north. Recreational resources include commercial accommodations, local
parks and tourist attractions. This segment also provides access to the South
Thompson River for recreational fishing and other activities.

Agricultural

This corridor segment passes through ALR lands between Monte Creek and
Harper Creek and between the Neskainlith I. R. and the end of the corridor
segment. Most of the agricultural land is used for grazing cattle.

Mineral, Petroleum and Aggregate Resources
There are no mineral ¢laims nor are there any documented mineral

occurrences present within this corridor segment. Gravel pits are present at
Pritchard and near Chase.

4.5 Corridor Segment 50-Chase to Squilax Bridge

Beginning West Exit Chase-LKI Segment #0935 offset 27.42 km
Ending Squilax Bridge-LKI Segment #0935 offset 38.60 km
Length 11.18 km

This corridor segment bypasses the community of Chase. An access road to
Chase leaves the highway at the beginning of Corridor Segment 50. The west
end of the segment consists of a moderately steep two-lane section of the
highway. This section is confined on the south side by a rock cliff. The
highway passes through communities, areas with scattered homes, agriculturat
land, and past lake front residences. There is a 1.5 km eastbound passing lane
which is bordered on the south side by a rock cliff. East of this eastbound
passing lane there is a 4 km long westbound passing lane. Some sections, in
the central and eastern part of the corridor segment, are confined between the
railway tracks and the lake.

Terrain

For the first 2 km of this corridor segment, the Trans Canada Highway
crosses glaciolacustrine materials at Chase and then commences to gain
elevation. The surficial materials in the rest of this corridor segment are
primarily glacial till overlying bedrock.
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Between the Chase Creck bypass bridge (LKI segment #0935, offset 29.5 km)
and the west entrance of Jade Mountain Frontage Road (31.2 km), the
cutslope is steep and bedrock is exposed in numerous locations in the road cut.
The terrain imposes major constraints to a highway upgrade within this
section of the corndor segment. Between the litter barrel site (31.2 km) and
east entrance (32.3 k) of Jade Mountain Frontage Road, there are no
obvious major environmental constraints to upgrading the highway. Between
the east entrance to Jade Mountain Frontage Road and the Chase Overhead
(34.3 km), a highway upgrade is constrained by a steep slope, and proximity
to the railway and Little Shuswap Lake. A major landslide is evident on the
air photo (BCC94042, No. 60) near the railway underpass. The slide
transported a portion of the highway embankment into Shuswap Lake. Prior
to upgrading the difficult sections of this corridor segment, geotechnical
studies should be conducted to examine ways of minimizing the environmental

impacts of highway improvements.

The terrain in the remainder of Corridor Segment 50 from the Chase overhead
to the Squilax Bridge (38.6 km), does not appear impose any major
environmental constraints that will impede a highway upgrade.

Fish and Aquatic Resources

Little Shuswap Lake provides extremely important fish habitat. The lake
serves as habitat for rearing Adams River sockeye and juvenile coho salmon.
There is no in-stream construction window because of the almost constant
movement of juveniles into the system over the year (Stahlberg, 1997 pers.
comm.). Little Shuswap Lake supports a range of anadromous and resident
fish including coho, pink and chinook salmon, as well as Dolly Varden,
kokanee, lake trout, mountain whitefish and rainbow trout (DFO and MELP,
1995). In addition, Chase Creek supports pink salmon.

There is currently a 50 m to 100 m wide vegetation buffer along Little
Shuswap Lake that MELP wants maintained where possible (MacDonald,

1997, pers. comm.).

Wildlife
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WARS reports seven deer killed on the highway from 1991 to 1996, A herd
of bighom sheep is resident above Chase and appear to cross the TCH 6 km
east of the Chase townsite and have also been spotted near the highway in
Chase (MacDonald, 1997, pers. comm. ).

Conservation Data Centre Observations
Red-listed Vertebrates: none listed

Red-listed Vascular Plants:

Species: Purple Blue-Eyed Grass (Olsyniun douglasii var. inflatum)

Location: Little Shuswap Lake, in the open sandy woods, UTM
coordinates 3160m. E. 56352m. N. Last observed 1974.
Within Corridor Segment 50, in the Stequmwhulpa I. R. The
Trans Canada Highway is very close to this observation.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:

Species: Great Basin Nemophila (Nemophila brevigflora)

Location: Little Shuswap Lake on the open sandy beach. UTM
Coordinates 3160m. E. 56352m. N. Last observed 1972.
Within Corridor Segment 50, in the Stequmwhulpa 1. R. The
Trans Canada Highway is very close to shore in this location.

Archaeological, Cultural and Heritage Resources

The last 5.6 km of this corndor segment traverses Stequmwhulpa I. R. 5 and
Chum Creek I. R. 2. There are approximately 5 heritage sites in this corridor
segment, located in the Indian Reserves (L. R.) along the South Thompson
River. The archaeological potential of this corridor segment was rated as
unproven {I. R. Wiison Consultants, 1991).

Visual, Recreational and Tourism Resources

Visual resources include views of the Little Shuswap Lake and, as the road
gains m elevation, the peaks of the Shuswap Highlands to the north.
Recreational resources include commercial camping and tourist facilities at

Silver Beach Resort located below the highway on the lake shore. The
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highway also provides access to Shuswap Lake and Roderick Haig-Brown
Provincial Parks.

Agricultural

Corridor Segment 50 contains two small parcels of ALR land. The first is
located at the Chase Road intersection, on the north side of the highway
between Little Shuswap Park and the pole yard. The second is at the eastern
end of the corridor segment by the Chum Creek Indian Reserve.

Mineral and Petroleum Resources

There are no mineral claims or gravel pits within this corridor segment.
However, there are two documented mineral occurrences; the TO Occurrence
located near the east exit to Chase, and the Squilax Occurrence located 500 m
southwest of the Squilax Bridge. The TO Occurrence is a potential fluorite
deposit, while the Squilax Occurrence consists of blue agate found in a
landslide. More detailed information is provided in Appendix F.

4.6 Corridor Segment 60-Squilax Bridge to Sorrento

Beginning Squilax Bridge~LKI Segment #0935 offset 38.60 km
Ending Cobeaux Road-LKI Segment #0935 offset 45.55 kmm
Length 6.95 km

This segment consists entirely of two Janes and for the most part is
constrained by the proximity to Shuswap Lake on the north and rock bluffs to
the south. However, the existing highway appears to have been constructed
on fill placed into the lake as there is no riparian vegetation and the lake shore
consists of riprap. The segment includes a marina, some commercial
establishments such as a general store, lodges and tourist facilities, and very
low density residential settlements. In general, the corridor segment includes a
variety of mixed forest, some pasture land and developed land.
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Terrain

At the start of this corridor segment, the highway is located on an aliuvial fan
within the Chum Creek I. R. where the terrain does not impose any major
constraints to a highway upgrade.

From 39.9 km to 44.4 km (LK1 segment #0935) at Des Fosses Road, the
highway is built on a steep slope and bedrock is frequently exposed in the road
cut. The surficial matenals consist of a veneer or blanket of till overlying
bedrock. This section is constrained by the steep cutslope on the south side of
the road and the South Thompson River on the north side of the road. The
first 2 km of this segment are less confined as there may be some opportunity
to expand the highway by excavating into the cutslope. The rest of this
segment is characterized by more extreme terrain as bedrock exposure in the
road cut is extensive and the slopes are steep. Therefore, it may be very
difficult to expand this portion of the highway. Geotechnical studies that
focus on minimizing the environmental impacts of upgrading the highway in
geotechnically difficult terrain should be conducted.

Between 44.4 km and the end of the corridor segment at 45.6 km, the Trans
Canada Highway was built on glacial drift. The terrain does not appear
impose any major environmental constraints to upgrading the highway within
this section.

Fish and Aquatic Resources

Little River, between the Little Shuswap and Shuswap Lakes, is an extremely
important fish passage and habitat area. The virtually constant year round use
of Little River by fish means there is no traditional fish timing window for
instream construction activities (Kosakoski, 1997, pers. comm.), Little River
supports sockeye, chinook and pink salmon, as well as rainbow trout,
mountain whitefish, brassy minnows, chubs, sculpins, dace, northern
squawfish, suckers, and redside shiners.(DFQ and MELP, 1995).

The shores of Shuswap Lake in this region supports shore spawning sockeye
salmon, and is rated as Class 1 fish habitat (no disturbance permitted)
(Harding, 1997, pers. comm.). The riparian vegetation adjacent to the river is
very critical to the health of fish habitat in this area.
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Wildlife ,

WARS reports two deer killed on the highway from 1991 to 1996, which ts
consistent with the mixed forest habitat which dominates this cormidor
segment. The backwater area near the Squilax Hostel is apparently used by
Tundra Swans, and most likely other wildlife species as well.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

The first 1.7 km of this corridor segment passes through the Chum Creek [ R.
Ten known archaeological sites are located near the highway within this
corridor segment. The archaeological potential of the rest of this corridor
segment was rated as unproven (I. R. Wilson Consultants, 1991).

Visual, Recreational and Tourism Resources

Visual resources on this corridor segment include views of Little Shuswap
Lake and the South Thompson Valley. In some locations the lake is
immediately next to the highway and a rock face on the other side limits
opportunities for view points or access to the water. Tourist facilities and
recreational resources in the segment include a marina, a lodge, general store,
and some commercial facilities. There are three pull-outs on the north side of
the highway offering views of the lake. It is considered very important to
maintain recreational access to the Thompson River in this area.

Agricultural

The western and eastern sections of this corridor segment pass through ALR
lands, however the central 80 to 85% is not on ALR lands. The highway
passes through the continuation of the Chum Creek ALR parcel at the west
end of the segment and an additional ALR parcel is located on the south side
of the highway at the east end of the segment at Blind Bay Road.
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Mineral and Petroleun Resources

There are no documented mineral occurrences or gravel pits. However, there
is a current claim block (SB claims) located near the TCH in this corridor
segment. These claims are owned by Martin T. Lindberg and expire in
January, 2005. More detailed information is provided in Appendix F.

4.7 Corridor Segment 70-Urban Sorrento

Beginning Cobeaux Road -LKI Segment #0935 offset 45.55 km
Ending Eagle Bay Road-LKI Segment #0935 offset 49.01 km
Length 346km -

This short two-lane urban segment passes through the community of Sorrento.
The highway speed limit is 60 km/hr at the east section and there are left tum
bays and merge lanes. Confinements include residential and commercially
owned properties, some agricultural and pasture uses, and some community
uses such as a school and associated facilities.

Terrain

The highway within this corridor segment was constructed on glacial drift and
the terrain does impose any major environmental constraints that may impede
a highway upgrade within this corridor segment.

Fish and Aquatic Resources

While the highway is several hundred meters from Shuswap Lake in this
segment, the shores of Shuswap Lake in this region provide shore spawning
habitat for sockeye salmon and lake char, and rearing salmon habitat.
Shuswap Lake also supports chinook and pink salmon, rainbow trout, lake
trout, Dolly Varden char, kokanee, mountain whitefish, lake whitefish,
peamouth chubs, northern squawfish, suckers, shiners, burbot and carp (DFQ
and MELP 1995) .

Wildlife

WARS reports include four deer, and one bear killed on the highway from
1991 to 1996.

April 1998

4-1% Acres International



Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-hsted Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

Based on the presence of suitable landforms, indicating pre-colonzal human
habitation and use along the Trans Canada Highway, this cormidor segment
was rated as having unproven archaeological potential (I. R, Wilson
Consultants, 15%1).

Visual, Recreational and Tourism Resources
This corridor segment of the Trans Canada Highway provides access to
services such as hotels and motels, and gas stations. There is access to

Shuswap Lake and a campsite near the waterfront.

Agricultural

The western end {the first 0.5 km) of Corridor Segment 70 is within ALR land
at Blind Bay road. The entire south side of the highway from Sorrento to the
end of the segment is also within an ALR. However, the boundaries of the
ALR lands are perhaps one hundred meters from the highway edge. There is
only one location at Notch Hill Road where the highway is immediately
adjacent to the ALR lands.

Mineral and Petroleum Resources

There are no mineral claims or documented mineral occurrences, however
there is one gravel pit within this corridor segment. It is located west of
Sorrento.

4.8  Corridor Segment 80—-East End Sorrento to West Border Salmon Arm

Beginning Eagle Bay Road-LKI Segment #0935 offset 49.01 km
Ending Salmon River Bridge-LKI Segment #0935 offset 78.04 km
Length 29.03 km
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This segment supports a diversity of commercial land uses including a saw
mill, tourist accommodations, agriculture and others. The CPR railway tracks
continue on the north side but there are few confimements on the south, save
for a few areas where a rock bluff may constrain expansion. A significant
proportion of the segment consists of three-lane sections with passing lanes
generally provided in the uphill directions. Some passing sections are almost
wide enough to support four lanes. This corridor segment is generally semi-
urban supporting extensive agriculture, residential, community and
commercial uses.

Terrain

The only apparent terrain related constraints to upgrading the highway are
located in a 0.6 km stretch at Tappen Bay (LKI segment #0935, offset 70.1
km to 70.7 km) where the highway is situated along the lakeshore. The
highway was cut into a steep slope and bedrock is exposed in the road cut at
the Kault Hill viewpoint. The Trans Canada Highway in this corridor
segment passes over rolling terrain, likely glacial drift.

White Creek has been degraded by sedimentation caused by cattle disturbing
stream banks on dairy farms. MELP views this as an opportunity for habitat
enhancement (MacDonald, 1997, pers. comm.). The Syphon Creck culvert is
frequently blockages by bedload and the culvert must be cleared on an
emergency basis outside the normal fish timing window to the detriment of
fish in the area (Harding, 1997, pers. comm.). MELP views the replacement
of the Syphon Creek culvert as an opportunity for habitat enhancement
{MacDonald, 1997, pers. comm.)

Fish and Aquatic Resources

Tappen Bay supports sockeye, chinook and coho salmon, as well as rainbow
trout and lake trout, kokanee, Dolly Varden, burbot, mountain and lake
whitefish, northern squawfish, shiners, peamouth chubs, suckers and carp.
Tappen Creck supports rainbow trout, sockeye and coho saimon, and White
Creek supports rainbow trout (DFQ and MELP, 1995). The highway crosses
White and Broderick creeks, both of which supported coho spawning in the
past, but the crecks have been affected by various developments (Kosakoski,
1997, pers. comm.).
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Wildlife

WARS reports include 29 deer, seven bears and four coyotes killed on the
highway from 1991 to 1996. The combination of mixed forest, and proximity
to the lake provides extensive wildlife habitat. In addition, a small wetland
area near the 56 km mark (LKI Segment #0935) provides wildlife habitat for
smaller species and birds. Ponds and other areas around the Shuswap Estates
subdivision also provide waterfowl] habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none histed

Red-listed Vascular Plants:

Species: Mosquito Fern (Azolla mexicana)

Location: Tappen, in the lower reaches of White Creek. UTM
coordinates 3359m. E. 56287m. N. Last observed 1974.
Within Corridor Segment 80, in the North Bay I. R, quite
close to the Trans Canada Highway.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:

Species: Thyne-leaved spurge (Euphorbia serpyllifolia)

Location: Tappen , on the stoney beach shore of Shuswap Lake. UTM
Coordinates 3365m. E. 56281m. N. Last observed 1974.
Near Corridor Segment 80, almost 1 km from the Trans
Canada Highway.

Archaeological, Cultural and Heritage Resources

The first 12.79 km of this corridor segment extending from Sorrento to White
Lake Road were rated as having no heritage potential. The remainder of this
corridor segment was rated as having unproven potential based on the
presence of suitable features indicating pre-colonial human habitation or use
within the corridor (I. R. Wilson Consultants, 1991). There are no proven
archaeological sites in this corridor segment (I. R. Wilson Consultants, 1991);
however, the highway traverses three Indian Reserves: SwitsemalphI. R. 6,
Switsemalph 1. R. 3, and North Bay . R. 5
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Visual, Recreational and Tourism Resources

Tourist and recreational resources include commercial camping facilities and
tourist accommodations, as well as commercial activities associated with the
community of Tappen. A new subdivision, the Shuswap Estates, includes a
golf course and the associated club house, driving range and other facilities.
The cormidor segment provides access to the Sunnybrae Provincial Recreation
Area, White Lake and Herald Provincial Parks, and to Shuswap and White
Lakes.

Agricultural

The entire length of this corridor segment is located within ALR lands which
exist on both sides of the highway from Santabin Lake to the end of the
segment at the Salmon River Bridge. The main type of agricultural land use
appears to be as pasture land.

Mineral and Petroleum Resources

There are no mineral claims or gravel pits in this corridor segment. The one
known mineral occurrence, the Sorrento Limestone, is a limestone outcrop.
More detailed information on this is provided in Appendix F.

4.9 Corridor Segment 90-Salmon Arm

Beginning  Salmon River Bridge-LKI Segment #0935 offset 78.04 km
Ending West access to Hwy 97B-LKI Segment #0935 offset 85.72 km
Length 7.68 km

This corridor segment passes through the community of Salmon Arm. With
the exception of a 1 ki long, two-lane section at the west end of the segment,
the segment is four lanes wide with left turn bays and stop lights providing
access to a range of commercial facilities. At the time of the reconnaissance,
highway construction was under way at the east end of the segment. After
Kamioops, Salmon Arm is the second largest community within the study

arca.
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Terrain

The TCH crosses the mouth of the Salmon River valley, which is filled with
glacial drift including glaciofluvial gravels as indicated by several gravel pits
located in Salmon Arm.

Fish and Aquatic Resources

The Salmon River provides extremely important fish habitat for sockeye,
coho, chum, pink and chinook salmon, as well as Dolly Varden, kokanee,
mountain whitefish, rainbow trout, sculpins, dace, suckers, shiners and burbot
(DFO and MELP, 1995). In addition, the Salmon River provides a range of
off-channel habitat (Harding, 1997, pers. comm.).

The Salmon Arm of Shuswap Lake supports sockeye, chinook and coho
salmon, as well as rainbow trout and lake trout, kokanee, Dolly Varden,
burbot, mountain and lake whitefish, northern squawfish, shiners, peamouth
chubs, suckers, and carp. DFO staff have reported that the Salmon River
bridge is too low to safely pass all debris and bed loads during major freshet
events. Logjams frequently form at the bridge (Harding, 1997, pers. comm.).
Further, because the bridge is on a curve in the highway, accidents are
frequent and any spills from vehicles threaten fish and fish habitat.

Wildlife

WARS reports include three deer from 1991 to 1996. However, the area to
the north of Salmon Arm, between the community and the lake, includes an
extensive low-lying floodplain that provides significant wildlife habitat.
Salmon Arm Bay is an excellent waterfow! habitat area and is on a migratory
route of shorebirds (MacDonald, 1997, pers. comm.). The Salmon River
estuary includes a Ducks Unlimited project to enhance wildlife habitat of the
area (Nontell, 1998, pers. comm.).

Conservation Data Centre Observations

Red-listed Vertebrates:

Species: Western Grebe (Aechmophorus occidentalis)

Location: Salmon Arm, immediately to the west of the Marina on the
shores of Shuswap lake. Nesting occurs in areas of emergent

vegetation and reed canary grass around the mouth of the
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Salmon River. UTM coordinates 3388m. E. 56193m. N.
Last Observed 1994 (however, annual sightings have been
reported). Near Corridor Segment 90, approximately 5060
meters from the Trans Canada Highway.

Red-listed Vascular Plants

Species: Mosquito Fem (Azolia mexicana)

Location: 2 km west of Salmon Arm along railway line at Salmon River
Mouth. UTM coordinates 3375m. E. 56187m. N. Last
observed 1993. Near Corridor Segment 90, several hundred
meters from the TCH.

Species: Hairy Water Clover (Narsilea vestita)

Location: Mouth of Salmon River, Salmon Arm. Along inner edge of
silt terrace and especially from the bank up to grassed field.
UTM coordinates 3370m. E. 56196m. N. Last observed
1993. Near Corridor Segment 90, several hundred meters
from Trans Canada Highway.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:

Species: American Sweetflag (dcorus americanus)

Location: Salmon Arm. UTM Coordinates 3375m. E. 56186m. N.
Last observed 1985, Within Corridor Segment 90. Located
very close to the highway.

Archaeological, Cultural and Heritage Resources

This corridor segment passes through a predominantly urban area. There are
no known archaeological sites and any existing ones were likely destroyed
when the community of Salmon Arm was developed. This corridor segment
was rated as having unproven archaeological potential based on the presence
of suitable features indicating pre-contact human use and habitation (I. R.
Wilson Consultants, 1991).
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Visual, Recreational and Tourism Resources
The segment includes a vanety of tourist and recreational facilities such as
hotels, moteis, a water slide, restaurants, and other facilities.

Agricultural
The western 2 km to 3 km of this corridor segment, from the Salmon River
Bridge to west of the Salmon Arm fairgrounds, pass through ALR lands.

Mineral and Petroleum Resources

There are no mineral claims, documented mineral occurrences, or gravel pits

close to the highway in this corridor segment.

4.10 Corridor Segment 100-Salmon Arm to Canoe

Beginning West access Hwy 97B-LKI Segment #0950 offset 0.00 km
Ending Canoe Beach Drive East-LKI Segment #0950 offset 5.86 lan
Length 5.86 km

This corridor segment extends from Salmon Arm 1o Canoe Beach Drive. The
TCH is almost at lake level and includes a saw mill at the east end, residential
housing, agricultural and ranching Iand uses. The segment has few
environmental constraints to expaansion. However, there are commercial and
residential land uses directly adjacent to the highway.

Terrain
The terrain does not impose any apparent major environmental constraints to

upgrading the Trans Canada Highway within this corridor segment. The
surficial materials are predominantly glacial drift.

Fish and Aquatic Resources

This corridor segment crosses one major creek, Canoe Creek which provides
sockeye and coho salmon habitat at its mouth. The coho stocks in Canoe
Creek and others in this system are approaching critical (low) levels (Harding,
1997, pers. comm.). Rainbow trout are resident in the creek. The highway

does not come in close proximity to any riparian areas in the segment.

Acres Intemational

425 April 1998



Wildlife
WARS reports include ten deer and one bear killed on the highway from 1991

to 1996. There is a small wetland area near the 2 km point of the segment
which provides wildlife habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

This corridor segment was rated as having unproven archacological potentiat
based on the presence of suitable features indicating pre-colonial habitation
and use. There are no known archaeological sites located in this corridor
segment (I. R. Wilson Consultants, 1991).

Visual, Recreational and Tourism Resources
Recreational resources include a range of tourist facilities such as a trailer
park, commercial establishments, a golf course, and easy access to the lake.

Agricultural
This entire corridor segment is within ALR lands in the Canoe Creek valley.

Mineral and Petroleum Resources

There are no mineral claims, documented mineral occurrences or gravel pits
within this cornidor segment.

4.11 Corridor Segment 110-Canoe to Bruhn Bridge (west end of Sicamous})

Beginning Canoe Beach Drive East-LKI Segment #0950 offset 5.86 km
Ending Bruhn Bridge-LKI Segment #0950 offset 25.65 km
Length 19.79 km

In this corndor segment, the TCH is comprised entirely of two lanes with
some passing sections but no passing lanes. There is a 2 km section of
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westbound passing lane currently under construction. The west sections of the
corridor segment are constructed across steep terrain. The highway is
confined by steep bedrock outcrops and residential properties to the south,
and the lake shore and the CPR tracks to the north. The central sections
traverse fairly level terrain with fewer slope-related constraints. These
sections contain many curves and provide limited opportunities for faster
traffic to pass slower traffic. A severe constraint to expansion exists near the
Shuswap view point and rest area as the terrain is quite steep with exposed
bed rock on the south and steep slopes leading down to the lake on the north.

Terrain

This corridor segment passes within 250 m of Shuswap Lake. The section
between 70th St. N.E and the Co-op Logging Road (LK1 segment #0950,
offset 7.0 km to 10.9 km) is moderately constrained by the railway line, the
proximity to Shuswap Lake and a 15 m high bluff exposing bedrock underiain
by sandy till. The railway limits expansion of the highway towards the lake.
Therefore, any highway expansion will likely involve further excavation into
bedrock.

Between the Co-op Logging Road and Old Sicamous Road (17.5 k), the
terrain does not impose any environmental constraints to upgrading the
highway. The next section of the TCH, between Old Sicamous Road and the
Shuswap Lake viewpoint (19.46 km) has a steep cutslope.

Between the Shuswap Lake viewpoint and the west end of the Bruhn Bridge
(25.65 km), the highway is confined as the road was cut into a steep bedrock
slope above Shuswap Lake. The surficial materials are primarily glacial till
overlying bedrock. Below the highway, there is a steep slope with a grade of
45° leading directly to Shuswap Lake. The railway line is located at the base
of slope.

Prior to upgrading the more difficult sections of the TCH in this corridor
segment, geotechnical studies that examine the impacts of highway

improvement on erosion potential of the surficial materials should be
conducted.
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Fish and Aquatic Resources

Shuswap Lake supports sockeye, chinook and coho salmon, as well as Dolly
Varden, kokanee, and mountain whitefish. The shores of Shuswap Lake are
rated a Class 1 fish habitat and support shore spawning sockeye salmon. The
highway crosses one¢ unnamed creek, the mouth of which is potential fish
habitat.

Wildlife

WARS reports two bears killed on the highway from 1991 to 1996, Much of
the segment passes through mixed and coniferous forests which provide
habitat for other species.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There is one known archaeological site near Annis Bay located at the 18.1 km
mark of LKI segment #0950. It appears that very little past archaeological
assessment work was conducted. Therefore, an Archaeological Overview
Assessment may be required prior to the commencement of any highway

expansion work.

Visual, Recreational and Tourism Resources

The Shuswap Lake rest area is frequently used by tourists as elevation and
steep terrain provide excellent views of the lake to the north and mountains
beyond. This segment provides access to Mara Point Provincial Park.

Agricultural
There are no ALR lands within this corridor segment.
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4.12 Corridor Segment

Mineral and Petroleum Resources

The Trans Canada Highway passes through the Millennium 1, 2, and 3 claim
blocks owned by Henry James Awmack. Millennium 1 expires in October,
2004 and Millennium 2 and 3 expire in October 2003.

Four of the documented mineral occurrences (Annis Main, Annis 5, Annis 8
and Annis 11) are located in the Millennium 3 claim block. These mineral
prospects are part of a potential deposit containing lead, zinc, copper and
silver, The Canoe Occurrence, located approximately 1.5 km east of
Kangaroo Road and 250 m south of the TCH, is a potential feldspar deposit
occurring within a ceramic pegmatite. The Roadside Occurrence, located 100
m south of the Trans Canada Highway in the Larch Hills, contains high
concentrations of copper, lead and zinc. More detailed information is
provided in Appendix F.

120-Urban Sicamous

Beginning Bruhn Bridge-LKI Segment #0950 offset 25.65 km
Ending Junction Route 97A-1LK1 Segment #0950 offset 27.19 km
Length 1.54 kn

This very short 1.5 kin segment is quite close to the Eagle River to the north.
The segment also includes a wetland important to wildlife. The proximity of
the railway to the TCH is a potential constraint to a highway upgrade. The
eastern sections of the segment are located within the Eagle River Floodplain.

Terrain
There are no major environmental constraints in this corridor segment, other

than an upgrade of the Bruhn Bridge. To expand the TCH, the Bruhn Bridge
must be widened to accommodate additional lanes. This will involve

construction of either a new bridge or an upgrade of the existing bridge in
Sicamous Narrows where there is important fish habitat.

Fish and Aquatic Resources
Sicamous Narrows provides extremely important fish habitat, primarily for
sockeye, coho, pink and chinook salmon, Dolly Varden, kokanee, lake trout,
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mountain whitefish, and rainbow trout (DFO and MELP, 1995). The
Narrows is a migration corridor for spawning chinook salmon on their way to
the Mara and Mabel Lake systems. In addition, the area is used as a staging
and feeding area by rearing juvenile salmon. The Sicamous Narrows is rated
as Class 1 fish habitat (Harding, 1997, pers. comm.).

Wildlife
WARS reports include three deer and one bear killed on the highway from
1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed

Red-listed Vascular Plants:
Species: Mosquito Fern (4Azolla mexicana)
Location: Sicamous, 300m west of Silver Sands Resort on south side of

Trans Canada Highway, in shallow water of Oxbow Lake.
UTM coordinates 3601m. E. 56335m. N. Last observed
1982. Within Corridor Segment 120, quite close to the
highway.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:

Species: Blunt-Sepaled Starwart (Stellaria obtusa)

Location: Mount Mara. (No other information available,) UTM
Coordinates 3625m. E. 56303m. N. Last observed 1971.
Near Corridor Segments 120 & 130. Several hundred meters
from the Trans Canada Highway.

Archaeological, Cultural and Heritage Resources

There are no known archaeological sites within this corridor segment. It
appears that very little past archaeclogical assessment work was done and that
an Archaeological Overview Assessment may be required.
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Visual, Recreational and Tourism Resources

Recreational facilities are abundant as Sicamous is one of the most popular
locations from which to rent a house-boat on the Shuswap Lakes. Tourist
brochures advertise that over 1000 house-boats are available for rent in the
Sicamous area. Tourists are well served by lake-side accommodations, a
recreational vehicle parks, restaurants, and a golf course. This segment
provides access to Highway 97A which provides access to tourist facilities on
Mara Lake and Vernon to the south.

Agricultural
There are no ALR lands within this corridor segment.

Mineral and Petroleum Resources
There are no mineral claims, documented mineral occurrences or aggregate
resources in this corndor segment.

4.13 Corridor Segment 130-Jct Hwy 97A (Sicamous) to Kerr Road

Beginning Junction Route 97A-LKI Segment #0960 offset 0.00 km
Ending Kerr Road East-LKI Segment #0960 offset 3.25 km
Length 3.25 km

This 3.25 km two-lane segment is located primarily within an urban
environment, with frontage roads providing access to commercial
establishments ranging from gas stations to hotels and restaurants within the
community of Sicamous. This segment is located within the western portions
of the Eagle River valley.

Terrain

In this corridor segment, the TCH is located on the floodplain of the Eagle
River. In the first 220 m of this corridor segment, the TCH is constrained by
its proximity to the mainstem of the Eagle River. Within the remainder of this
corridor segment, there are no apparent major environmental constraints to
upgrading the highway.
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Fish and Aquatic Resources

The corridor segment begins at the western end of the Eagle River valley. The
Eagle River supports sockeye, coho, and chinook salmon, Dolly Varden,
kokanee, westslope cutthroat, mountain whitefish, rainbow trout, sculpins,
dace, suckers, shiners and carp (DFO and MELP, 1995). The Ministry of
Environment Lands and Parks has undertaken enhancement activities for
kokanee in this area. One major tributary, Owlhead Creek, has supported
coho spawning in the past, but has since been affected by logging activities,
gravel operations and other developments. Owlhead Creek is capable of
supporting kokanee and chinook and coho salmon which are severely depleted
and approaching extinction in the system. The Owthead Creek culvert
crossing is also subject to periodic ice dams which must be removed under
emergency approval outside normal fish timing windows (Harding, 1997,
pers. comm.).

Wildlife
WARS reports include six deer, and one moose killed on the highway from
1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed

Red-listed Vascular Plants:

Species: Mosquito Femn (Azolla mexicana)

Location: Cambie, 2.7 km along Trans Canada Highway opposite
Solsqua Road intersection, in shallow water of an oxbow
lake. UTM coordinates 3661m. E. 56384m. N. Last
observed 1982. Within Corridor Segment 130, very close to
the Trans Canada Highway.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:

Species: Blunt-Sepaled Starwart (Stellaria obtusa)

Location: Mount Mara. (No other information available.) UTM
Coordinates 3625m. E. 56303m. N. Last observed 1971,
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Near Corridor Segments 120 & 130. Several hundred meters
from the Trans Canada Highway.

Archaeological, Cultural and Heritage Resources

There are no known archaeological sites within this corridor segment. It
appears that very little past archaeological assessment work was done.
Therefore, prior to any highway upgrades, an Archaeological Overview

Assessment may be required.

Visual, Recreational and Tourism Resources

Recreational facilities are abundant as Sicamous is one of the most popular
locations from which to rent a house-boat on the Shuswap Lakes. There are
over 1000 house-boats are available for rent in the Sicamous area. Tourists
are well served by lake-side accommodations, a recreational vehicle parks,
restaurants, beaches, and a golf course.

Agricultural
The vast majority of the Corridor Segment 130 passes through ALR lands as
the highway enters the Eagle River valley.

Mineral and Petroleum Resources

There are no mineral claims or gravel pits within this corridor segment. There
are two mineral occurrences listed in the MINFILE database. A 3 m thick
layer of marl is exposed in a pit, approximately 1 km northwest of the
Owlhead Creek crossing on the TCH. There is an outcrop of limestone
exposed 450 m south of the Bruhn Bridge, indicating a potential for deposits

large enough for industrial use. More detailed information is provided in
Appendix F.

4.14 Corridor Segment 140-Kerr Road to Start of Four Lanes

Beginning Kerr Road East-LKI Segment #0960 offset 3.25 km

Ending Gravel Pit 1.2 km East of Mylinemi Rd-LKI Segment #0960
offset 11.79 km
Length 8.54 km
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This short, diverse segment contains several constraints to highway expansion.
While much of the natural environment is heavily disturbed by activittes such
as residential use, a saw mill and logging operations, it contains important
wildlife values within wetlands, and low lying riparian areas and floodplains.
Many of the important wildlife areas are confined between the highway and
the rail tracks or are already very close to the highway. The size of the
wetland areas have already been reduced by agricultural activities and have
been affected by commercial activities. There are several constrictions
between bedrock cliffs, the CPR tracks or, in some cases, commercial
establishments.

Terrain

This corridor segment was built on the Eagle River Floodplain at the base of a

relatively steep valley slope. The slope is comprised of glacial till overlying
bedrock.

Between Kerr Road (LKI Segment #0960, offset 3.3 km) and the west
entrance of Amold Frontage Road (4.8 km), the TCH is confined by the main
channe] of the Eagle River and a 10 m high outcrop of bedrock. Expanding
this section of the highway may be quite difficult.

Between Arnold Frontage Road and Mylinemi Road (10.6 k), the terrain
does not impose any major environmental constraints to upgrading the
highway.

Between Mylinemi Road and the end of the corridor segment (11.8 km), the
TCH is confined by a steep bedrock bluff and the railway tracks. It may also
be very difficult to expand this section of the TCH.

Geotechnical studies should be conducted prior to upgrading the highway in
this corridor segment, especially in the difficult sections. These studies should
be focused on gaining a greater understanding of the geological conditions and
explore means of improving the highway while minimizing the risk of erosion
and sedimentation into the Eagle River,
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Fish and Aquatic Resources

The Eagle River supports sockeye, coho, and chinook salmon, Dolly Varden,
kokanee, westslope cutthroat, mountain whitefish, rainbow trout, sculpins,
dace, suckers, shiners, and carp (DFO and MELP, 1995). There are no
tributaries in this corridor segment, however, in many locations the highway is
directly adjacent to the river, and no net loss of fish habitat on the river will be
acceptable to DFO (Harding, 1997, pers. comm.). Opportunities to restore
the historic oxbows should be explored if possible.

Wildlife

WARS reports include six deer, one bear and one moose killed on the highway
from 1991 to 1996. In addition, there are wetland areas located near the 7 km
and 9 km points (LKI Segment 0960) and a low lying pasture at the 12 km
point that provide wildlife habitat. Heron rookeries and an oxbow lake, with
an introduced fresh water hyacinth, are located near an old Chevron gas
station near Cambie (MacDonald, 1997, pers. comm.).

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There are no known archaeological sites within this corridor segment. It
appears that very little past archaeological assessment work was done and an
Archaeological Overview Assessment may be required.

Visual, Recreational and Tourism Resources
In this corridor segment, the highway follows the scenic Eagle River valley.

There is an recreational vehicle resort located near the Trans Canada Highway
within this corridor segment.

Agricultural
This entire corridor segment is within ALR lands in the Eagle River valley.
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Mineral and Petroleum Resources
There are no mineral claims, documented mineral occurrences or gravel pits in
this corridor segment.

4.15 Corridor Segment 150-Four Lane Section of Malakwa Road

Beginning Gravel Pit 1.2 km East of Mylinemi Rd-LKI Segment #0960
offset 11.79 km

Ending Malakwa Dump Road-LKI Segment #0960 offset 20.55 km
Length 8.76 km

This corridor segment consists of a four-lane divided highway with frontage
roads providing access to ranches, farms, and large residential properties. The
segment includes some commercial facilities such as a gas station, a general

store and a commercial campground.

Terrain

Within this corridor segment, the TCH is located on the Eagle River
floodplain. The surficial materials are fluvial sediments.

Between the beginning of the four-lane section (LKI Segment 0960, offset

11.8 k) and Yard Creek Loop, a highway upgrade will be constrained by the
proximity of the TCH to the Eagle River channel. The terrain does not impose
any major constraints to upgrading the TCH between Yard Creek Loop and
Yard Creek Bridge. There is an oxbow lake 250 m north of the TCH in this
section.

Between Yard Creek Bridge and Erickson Frontage Road (LKI segment 0960,
offset 16.7 km), the TCH is confined by its proximity to the Eagle River as it
is located on the floodplain within 100 m from the mainstem. Approximately
100 m east of Yard Creek, there is an oxbow lake beside the TCH.

Between the west and east entrances to Malakwa Loop Road (LKI Segment
0960, offsets 16.8 km to 17.8 km), the TCH is again located within 100 m of
the mainstem of the Eagle River. There are no major environmental
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constraints in the remainder of this corridor segment, ending at Malakwa
Dump road (LKI Segment 0960, offset 20.55 kmy).

Fish and Aquatic Resources

This segment is located adjacent to the Eagle River floodplain, which supports
sockeye, coho, and chinook salmon, as well as Dolly Varden, kokanee,
westslope cutthroat, mountain whitefish, rainbow trout, sculpins, dace,
suckers, shiners, and carp (DFO and MELP, 1995). The highway crosses
Yard Creek which supports coastal and westslope cutthroat trout, Dolly
Varden and steel head {DFQ and MELP 1995). The westslope cutthroats are
naturally occurring up Yard Creek and the coastal cutthroats have been
observed above the Blue Lake tributary.

Wildlife
WARS reports 11 deer, one bear and one moose killed on the highway in the

five year period 1991 to 1996. The oxbow lakes in the area likely support a
diverse variety of wildlife.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

No known archaeological sites were noted within this corridor segment during
a 1986 study by Arcas Associates. Apart from this study, it appears that very
little past archaeological assessment work has been done. An Archaeological
Overview Assessment may be required,

Mineral, Petroleum and Aggregate Resources
There are no documented mineral occurrences or mineral claims within this

corridor segment. Two gravel pits are locate near Malakwa.

Acres Intemnational 4-37 _ April 1998



4.16 Corridor Segment 160-Malakwa Road to Perry River Bridge (Craigallachie)

Beginning Malakwa Dump Road -LKI Segment #0960 offset 20.55 km
Ending Perry River Bridge-LKI Segment #0960 offset 28 67 km
Length 8.42 km

This 8 km segment is a two-lane highway through a semi-developed
agricultural area with scatiered residences and a large pole storage yard. The
railway line continues on the north side and agricultural areas are interspersed
with mixed forests on both sides of the alignment. The TCH consists entirely
of two lanes in this segment.

Terrain

This corridor segment is built on the Eagle River Floodplain. There are no
apparent major geotechnical constraints to upgrading this corridor segment of
the highway. The north side of the highway is confined by the Eagle River,
but there is still adequate space to widen the TCH to the south.

Fish and Aquatic Resources

This corridor segment is within the Eagle River valley which supports
sockeye, coho, and chinook salmon, Dolly Varden, kokanee, westslope
cutthroat, mountain whitefish, rainbow trout, sculpins, dace, suckers, shiners,
and carp (DFO and MELP, 1995).

DFO staff report that the Eagle River channel changes significantly upstream
of the Perry River Bridge (Harding, 1997, pers. comm.). Downstream of the
confluence with the Perry, the Eagle is a meandering channel with low
velocities. Valuable fish habitat exists both above and below the Perry River
confluence. Upstream of the confluence, the Eagle channel is more defined
and incised. The discharge characteristics of the Perry River likely have a

significant influence on the stream dynamics of the Eagle River by introducing
glacial fed silt, and cooler water.

Wildlife
WARS reports include 14 deer, one bear, one moose and one porcupine killed
on the highway from 1991 to 1996. The segment also includes several
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wetland areas near the 25 km mark (LK1 segment #0960) that provide
excellent wildlife habitat.

Conservation Data Centre Observations
Red-listed Vertebrates; none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There are three known archaeological sites and a historic Tote Road section
within this corridor segment. Their heritage value was assessed by Arcas
Associates (1986). The heritage value of a small, buried lithic scatter near
Kelch Road was assessed as low as was the Briggs homestead located 900 m
west of the Perry River Bridge. The heritage value of the Boyes site, located
600 m west of the Perry River bridge, was rated high as it is the only known
intact pre-contact site in the Eagle River Valley. The heritage value of Section
1 of the Tote Road received a low rating (Arcas Associates, 1986).

Visual, Recreational and Tourism Resources

Gorge Creek at Craigallachie is located in this segment, however the feature is
not visible from any view points from the highway. The highway passes near
an important historic landmark, the last spike at Craigallachie, where the last
spike was driven signifying completion of the Canadian Pacific Railway in
1885. Tourist and recreational services include a trailer park and commercial
campground.

Agricultural

The entire corridor segment (with the exception of approximately 0.5 km at
the sawmill) passes through ALR lands in the Eagle River valley.

Mineral and Petroleum Resources

There are no mineral claims, documented mineral occurrences or gravel pits in
this corridor segment.
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4.17 Corridor Segment 170-Eagle River Floodplain

Beginning Perry River Bridge-LKI Segment #0960 offset 28.97 km
Ending Three Valley Overpass—LKI Segment #0960 offset 47.67 km
Length 18.70 km

This two-lane segment traverses the Eagle River valley which is a braided
river channel with very high fish and wildlife habitat values. The west end of
the alignment is bordered by residences and agricuttural lands. The highway
is located 10 m to 50 m from the railway line.

"~ Terratn

This corridor segment of the Trans Canada Highway follows the floodplain of
the Eagle River to the western corner of Three Valley Lake. A section of the
highway between the Taft overhead (LKI segment 0960, 33.5 km) and Taft
Road (34.1 km), is confined by the Eagle River on one side and the CPR
tracks on the other side. Between Taft Road and Kay Falls (36.3 km), there
are no apparent major environmental constraints to upgrading the highway.
Between the bridge at Kay Falls and the bridge near the Enchanted Forest
(39.5 km), the highway was constructed against the base of steep valley slopes
on the Eagle River floodplain. This section of the highway is located directly
adjacent to either the mainstem of the Eagle River or significant wetland
habitat. The highway is constrained by the Eagle River and the CPR tracks
between the bridge near the Enchanted Forest and the Eagle River floodplain.
There is not much space to expand the highway in this section.

The length of highway along Griffin Lake (44.1 to 45.8 km) was constructed

on a steep bedrock slope. The highway is confined by a steep till slope on one
side of the road and the lake on the other,

Prior to upgrading this corridor segment of the TCH, geotechnical
investigations should be carried out to determine if the highway can be
designed, during and after the construction of an upgrade, to minimize the
risk of the erosion of the surficial materials and the discharge of sediment into
the Eagle River or Griffin Lake.
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Fish and Aquatic Resources

This corridor segment is within the Eagle River valley which supports
sockeye, coho, and chinook salmon, Dolly Varden, kokanee, westslope
cutthroat, mountain whitefish, raitnbow trout, sculpins, dace, suckers, shiners,
and carp (DFO and MELP, 1995). In addition, tributaries in this area support
sockeye, coho and chinook salmon, Dolly Varden, rainbow trout, mountain
whitefish, and kokanee. The Eagle River is considered to be the primary
producer of kokanee for the Shuswap system.

Griffin Lake supports rainbow trout, suckers, Dolly Varden, lake trout,
mountain whitefish, and northern squawfish. MELP staff report that it has
been stocked with rainbow and lake trout (Harding, 1997, pers. comm.). The
outlet of the lake supports rainbow trout, and tributaries such as Crazy Creek
may support rainbow trout in the lower reaches.

A range of enhancement projects have been completed in this system,
including the construction of a hatchery one mile west of Crazy Creek,
construction of ponds and planting riparian vegetation in compensation for
highway construction, stocking activities, and construction of rearing troughs.

Discussions with DFO staff revealed that innovative solutions will be required
to expand the TCH in the sections of the corridor segment between the Taft
Road and the Enchanted Forest (Harding, 1997, pers. comm),

Wildlife

WARS reports include seven deer, one beaver and one porcupine killed on the
highway from 1991 to 1996. The entire river valley in this corridor segment
consists of a braided channel that includes extensive wetland complexes.

These areas provide valuable wildlife as well as fish habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants:

Species: Orange Touch-Me-Not {Impatiens aurella)
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Location; Eagle River Canyon. UTM Coordinates 3871m. E. 56482m.
N. Last observed 1950. Near or within Corridor Segment
170. Located close to the Trans Canada Highway.

Archaeological, Cultural and Heritage Resources

A total of three archaeological sites and two sections of a historic Tote Road
are located within this corridor segment (Arcas Associates, 1986). The
heritage values of the Three Valley townsite, the Johnson homestead and CPR
Station of Endiver, and sections 2 and 3 of the Tote Road were given a low
rating. As a result, no work is required to mitigate the impacts of any
highway expansion (Arcas Associates, 1986). The Taft townsite received a
moderate rating as it is one of the earliest, major historical communities
established in the Eagle Valley. The impacts of the highway expansion could
be mitigated by compiling a historical account of the townsite (Arcas
Associates, 1986).

Visual, Recreational and Tourism Resources

Visual Resources include Crazy Creek, a scenic cascading waterfall that is not
visible from any viewpoint or pull-out. Recreational and tourist attractions
and facilities include the enchanted forest which is elevated on the south side
of the highway and provides a viewpoint of this floodplain area. This segment
also provides access to the Edelweiss Lodge. Griffin Lake is located
immediately next to the highway, and the edge of the lake has been filled in
with riprap to provide a shelf for the highway.

Many sections of the two lanes traversing this valley have appropriately wide
shoulders. A pull-out which is located almost at water level, provides access

for viewing the area, but may raise concerns from environmental agencies.

Along the east end of this segment and the west end of Corridor Segment 180,

there are no apparent restrictions to expansion.

Agricultural and Forested Land Reserves
There are no ALR lands within this corridor segment as it passes through the
eastern end of the Eagle River Valley to Griffin Lake. However, between
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Griffin Lake and Three Valley Lake, the highway passes through the only area
designated as a Forest Land Reserve (FLR) lands in the entire corridor.

Mineral and Petroleum Resources

There are no mineral claims, documented mineral occurrences or aggregate
resources in this corridor segment. A small mineral reserve zone (Mineral
Reserve OIC 1310, 87-07-07) located near Taft was established due to the
presence of a federal fish hatchery. No mineral claims may be staked within
the reserve which does not have an expiration date.

4.18 Corridor Segment 180-Three Valley Gap

Beginning Three Valley Overpass-LKI Segment #0960 offset 47.67 km

Ending 1 km West of Victor Lake Picnic Site-LKI Segment #0960
offset 54.96 km
Length 7.29 km

The western section of this corridor segment consists of alternating three-lane
sections, with a short four-lane section occurring at the overlap.
Approximately 1 km of this 7 km segment is constructed on fill that was
placed in Three Valley Lake on the north side of the highway. A steep and
sometimes unstable rock cliff constricts the highway to the south. The fill in
the lake consists of coarse rock matenial which does not provide a littoral zone
or riparian habitat for the lake shore. Expansion into the rock cliff on the
south is technically difficult and expansion into the lake will be limited by the
fish habitat values of the lake.

To the east of the resort, there is a floodplain that provides important wildlife
values. This floodplain is also the location of a tourist attraction and works
areas. While the area has been heavily disturbed in the past, much of it has
regenerated, and now provides important wildlife habitat as well as a tourist
attraction. A frontage road provides access to the floodplain and the tourist
resort. In this segment, the floedplain and river valley are bordered on the
north side by the railway and the highway on the south.
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Terrain

The section of the TCH within this corridor segment between the pull-out on
Three Valley Lake and the Woods Overpass (LKI segment #0960, offset 49.1
km - 53.3 ki) is cut into a steep slope in which bedrock is exposed in the road
cut. The bedrock is overlain by a mantle of glacial till. An upgrade involving
the expansion of the TCH in this section will be extremely difficult and will
likely involve the placement of the roadbed into Three Valley Lake.

Numerous debris flow and avalanche chutes were noted on the air photo
within this section (BCC 94088 No 201-204).

Between the Woods Overpass and the end of this corridor segment (55.0 km),
the valley slope to the Eagle River floodplain is quite steep and there is some
potential for erosion of the slope in the event of a highway upgrade.

An upgrade invoiving the widening of the highway in this cormidor segment
will be extremely difficult. Prior to upgrading this corridor segment,
geotechnical studies should be conducted to determine the best options for
improving the highway, given the active slope movement processes occurring

in the area as well as the proximity of the TCH to Three Valley Lake and the
Eagle River.

Fish and Aquatic Resources

Three Valley Lake supports sockeye and coho salmon, Dolly Varden,
cutthroat lake and rainbow trout, mountain whitefish, northemn squawfish,
sculpins, peamouth chubs, suckers, and shiners, (DFO and MELP, 1995).
Tributaries in this area support sockeye, and coho salmon, Dolly Varden,
rainbow trout, mountain whitefish, lake trout, and cutthroat trout and other
fish species. The areas between Three Valley, Victor and Clanwilliam Lakes
are especially important fish habitat. All three lakes are stocked with rainbow
trout from the Kootenay Trout Hatchery (Brade, 1997, pers. comm.).
Clanwilham Lake (also called Summit Lake) is the eastern end of the Fraser
Basin in the TCH corridor. A detailed fish habitat inventory is underway
which will be completed in mid-March 1998.

Department of Fisheries and Ocean representatives indicated that this area
may provide options for habitat compensation, since the current shoreline is

April 1998

4-44 Acres International



not productive habitat (Rowland and Winfield, 1997, pers. comm.). The
riprap along the fill slope of the highway does not provide a littoral zone at the
lake edge. It may be possible and desirable to augment the highway with an
additional lane into the lake, if a new edge which is more fish-habitat friendly
1s created. Any construction along the lake in this corridor segment, may
provide opportunities to terrace the shoreline, add riparian vegetation or
otherwise enhance the existing features to improve the productivity of habitat
for fish. Nevertheless, DFO will apply the guiding principle of “no net loss”
of fish habitat. Currently, there are no provisions for compensating reduced
area of fish habitat by increasing productivity, hence habitat area will be the
measure for assessing impacts from highway upgrading.

Wildlife

WARS reports include two deer killed on the highway from 1991 to 1996. A
herd of mountain goats is resident in the area (MacDonald, 1997, pers.
comm.). While there is a lack of formal information about the wildlife in the
area, the floodplain area undoubtedly provides excellent wildlife habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

This segment contains three known archaeological sites and one section of the
historic Tote Road. All of the archaeological sites are located on the west side
of Three Valley Lake. The heritage values of the Mundy Company Lumber
Mill, the China Gardens and Rutherford Homestead, the Dahalberg
Homestead, and Section 5 of the Tote Road were all given a low rating by
Arcas Associates (1986).

Visual, Recreational and Tourism Resources

The Three Valley Resort dominates the central section of the segment, and
provides a beach, boat taunching ramp, and tourist facilities. A large
unofficial pull-out area on the shore of the lake appears to be used for fishing,
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viewing, and access to the lake. The pull-out area is used to temporarily store
avalanche slide debris in winter. The segment provides access to Frog Falls
and Wap Lake campsites as well as backcountry areas.

Agricultural
There are no ALR lands within this corridor segment.

Mineral and Petroleum Resources

There are no mineral claims, documented mineral occurrences or gravel pits in

this corridor segment.

4.19 Corridor Segment 190-Woods Overhead to Clanwilliam Overhead

Beginning 1 km West of Victor Lake Picnic Site-LKI Segment #0960

offset 54.96 km

Ending 0.5 km East of Clanwilliam Overhead-LKI Segment #0960
offset 60.02 km

Length 5.06 km

In this corridor segment, there are two crossings‘ of the Eagle River. At the
western end, the highway is located on the north side of the Valley and is
separated from the CPR railway tracks by Victor Lake and the river. Near the
centre of the corridor segment, the highway passes over the creek and rail
tracks and passes to the south of Clanwilliam Lake. To the east of
Clanwilliam Lake the highway passes over the creek again, and then both the
railway tracks and the highway are on the north side of the creek. In general
terms, this corridor segment is characterized by steep slopes as it passes
through Eagle Canyon. The rail tracks, lakes and the creek in combination
create a series of constraints to expansion except at the eastern end of the
corridor segment.

Terrain

There are major geotechnical constraints to upgrading the TCH in this
corridor segment, between Victor Creek and the Clanwilliam Overpass (LKI
segment #0960, 56.1 kan - 59.5 km). The highway is located in a narrow
valley and is confined by steep valley slopes and Victor and Clanwilliam
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Lakes on the Eagle River floodplain. The valley slopes are comprised of a
veneer of till and colluvium overlying bedrock as observed within several road
cuts. A considerable number of debris flows and avalanche tracks were noted
in the field during the rapid appraisal and on the air photos (BC84077, No.
170-171).

Prior to upgrading this corridor segment, geotechnical studies should be
conducted to determine the best options for improving the highway, given the
active slope movement processes occurring in the area as well as the proximity

of the TCH to the major watercourses.

Fish and Aquatic Resources

The highway within this corridor segment passes close to Victor and
Clanwilliam Lakes at the Monashee summit, and close to Tonkawatla creck.
These water bodies support cutthroat, bull, rainbow, and lake trout, kokanee,
mountain whitefish, peamouth chub, sculpins, northern squawfish, suckers
and Dolly Varden (DFO and MELP, 1995; Mirkwood Ecological Consultants
1996). The area between the Three Valley, Victor and Clanwilliam Lakes is
especially important fish habitat. All three of those lakes are stocked with
rainbow trout from the Kootenay Trout Hatchery (Brade, 1997, pers. comm.).

Wildlife
WARS reports include one deer killed on the highway from 1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants:
Species: Small-Flowered Willowherb (Epilobium leptocarpum)
Location: South side of Clanwilliam Lake, on moist shady rock ledge on

almost perpendicular cliffs: rare. UTM Coordinates 4040m.
E. 56466m. N. Last observed 1953. Within Corridor
Segment 190. Located very close to highway.
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Archaeological, Cultural and Heritage Resources
This corridor segment contains three sections of the historical Tote Road. The
heritage value of Sections 7 and 8 of the Tote Road were given low ratings,

while Section 6 at Victor Lake was given a moderate rating (Arcas Associates,
1986).

Visual, Recreational and Tourism Resources

Victor Lake Provincial Park has a road side picnic site. Tourists use the area
extensively during the summer season with approximately 10,000 visitors
recorded annually. The segment also provides access to backcountry areas
and campsites. There is also a pull-out offering a view of the lake.

Agricultural
There are no ALR lands in this segment.

Mineral, Petroleum and Aggregate Resources

There are no current mineral claims or gravel pits, however there are three
mineral occurrences (Three Gs, Clanwilliam Lake and the Victor Lake
Quartzite) within this corridor segment. The main commodity of the Three Gs
Occurrence, near the beginning of Corridor Segment 190, is graphite. There
are potential silica deposits near Clanwilliam Lake and Victor Lake. More
information is provided in Appendix F.

4.20 Corridor Segment 200-Clanwillian Overhead to Big Eddy Road

Beginning 5 km East of Clanwilliam Overhead—-LKI Segment #0960

offset 60.02 kan
Ending Big Eddy Road-LKI Segment #0960 offset 67.52 km
Length 7.50 km

This 6 km corndor segment passes through the Tonkawatla Creek valley,
along with the CPR rail tracks. There are several passing lane sections in this
segment. Industrial land uses include a large pole storage area. The slopes on
both sides of the alignment are not steep and support a second growth

coniferous forest. There are no major environmental constraints to highway
expansion,
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Terrain

In this corridor segment, the terrain induces no major environmental
constraints as the TCH follows the Tonkawatla Creek valley which is wider
than the Eagle River valley and there is more room in which to expand the
highway. The highway is located at the base of a steep valley slope composed
of colluvium and till overlying bedrock.

Fish and Aquatic Resources

There are no listings for Tonkawatla Creek in DFQ’s FISS database,
however, MELP staff (Brade, 1997, pers. comm.) report that Tonkawatla
Creek (locally known as the Tum Tum Creek) is an issue of discussion, as it
produces a run of rare yellow-fin rainbow trout. This creek is the only known
spawning area for vellow fin rainbow, and the creek is undergoing
rehabilitation under the Watershed Restoration Program of Forest Renewal
B.C. (FRBQ).

Tonkawatla creek is also known to support rainbow, bull and brook trout,
kokanee, and sculpins (Mirkwood Ecological Consuitants, 1996). Large
numbers of Kokanee have been observed spawning below the barmer. Eastern
brook trout were captured above the barrier at the outlet of Wetask Lake.

Any highway expansion should be carried out so as to minimize disturbance to

the riparian zone of the creek.

Wildlife

WARS reports include one moose killed on the highway from 1991 to 1996.
Mirkwood Ecological Consultants (1996) report that ungulate use of the
Tonkawatla watershed is limited by the steep nature of the terrain and the high
snowfall in the area. Small populations of moose and white-tailed deer have
been observed along the highway during the winter by local residents.
Ongoing studies of Caribou in the region indicate that herds are transient and
do not winter in the same location every year. The area is frequented by black
and grizzly bears and the Tonkawatla Creek watershed has been classified by
MELP as moderate to high grizzly bear habitat. There is evidence that 17
species of birds breed in the Tonkawatla Creek watershed. No herpetology
studies have been conducted in this area.
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Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertcbrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

A previous Archaeological Overview Assessment (Arcas Associates, 1986)
did not identify any archaeological resources within this corridor segment.
However, there is some potential due to the following factors as described by
Minni (1997). Historic and ethnographic data refer to the existence of an
aboriginal trail through the Tonkawatla Creek Valley to Eagle Pass. The
study area is located parallel to Tonkawatla Creek and water sources that are
important in the location of archaeological resources. Ethnological and

archaeological evidence indicates the presence of a nearby village at the mouth
of Tonkawatla Creek for which there may be peripheral sites.

Visual, Recreational and Tourism Resources

Tonkawatla Creek provides fishing opportunities for rainbow trout.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences or aggregate

resource extraction operations in this corridor segment.

4.21 Corridor Segment 210-Big Eddy Road to JCT. Hwy 23 South (Revelstoke)

Beginning Big Eddy Road-LKI Segment #0960 offset 67.52 km
Ending Junction Route 23 S-LKI Segment #0960 offset 70.15 km
Length 2.63 km

This very short segment contains one passing lane section, and one area where
the highway is constrained between the CPR and rock cliff. With the
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exception of this short section, there are no topographic constraints to
highway expansion.

Terrain
At Big Eddy, the highway traverses an outwash fan at the mouth of the
Tonkawatla Creek before proceeding on to the Columbia River floodplain.

The main environmental constraint in this corridor segment is located between
68.8 km and 69.8 km of LKI segment #0960. This section of the TCH is
confined by bedrock exposure on the north side and the CPR railway tracks,
located immediately adjacent to the highway, on the south side. Other
constraints imposed by terrain are likely to be relatively minor.

Fish and Aquatic Resources

Tonkawatla creek supports rainbow, buil and brook trout, kokanee, and
sculpins (Mirkwood Ecological Consultants 1996). The Columbia River in
this corridor segment supports bull trout, rainbow trout, kokanee, mountain
whitefish, westslope cutthroat, northern squawfish, and sculpins (Enkon
Environmental Ltd. 1997).

Wildlife
WARS reports include one deer and one porcupine killed on the highway from
1991 to 1996.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There is one known archaeological site within this corridor segment. Section
9 of a historic Tote Road located near Big Eddy has a low heritage value
(Arcas Associates, 1986).
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Visual, Recreational and Tourism Resources

Revelstoke provides a range of tourist related facilities including hotels,
motels, restaurants and retail outlets. Revelstoke is also a base for Heli-skiing
operations. The community also provides a ski hili, primarily for local use, a
railway museum, a boat launch on the Columbia River, and access to a range
of recreational activities within Mount Revelstoke National Park and crown
Iands in the vicinity.

Agricultural
There are no ALR lands in this corridor segment

Mineral, Petroleum and Aggregate Resources
There are no mineral claims or documented mineral occurrences in this

corridor segment. There is a gravel pit at Big Eddy, near the mouth of
Tonkawatla Creck.

4.22 Corridor Segment 220-Jct Hwy 23 South to Jct. Hwy North (Revelstoke}

Beginning Junction Route 23 S-LKI Segment #0960 offset 70.15 km
Ending Junction Route 23 N-LKI Segment #0975 offset 0.29 km
Length 132 km

This is an urban segment through the outskirts of Revelstoke, providing access
to highway related commercial services such as gas stations, motels and
restaurants.

Terrain

In this corridor segment, the TCH leaves the Columbia River fioodplain and
proceeds onto a bench, likely composed of glaciofluvial gravels, The only
environmental constraint is the Columbia River Bridge. In the event of a
highway upgrade, this bridge may require widening and the Columbia River
contains significant fish habitat.

Fish and Aquatic Resources
The Columbia River in this corridor segment supports bull trout, rainbow
trout, kokanee, mountain whitefish, westslope cutthroat, northern squawfish
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and suckers (Enkon Environmental Ltd. 1997). In addition, the Conservation
Data Centre reports that White Sturgeon are present in the Columbia River
system. While the occurrence reported by the CDC is between the
Keenleyside Dam and the US border, some Sturgeon may aiso be present
above the Keenleyside.

Wildlife
The WARS system does not indicate any incidences in this segment.

Conservation Data Centre Observations

Red-listed Vertebrates:
Species: White Sturgeon (Acipenser transmontanus)
Location: Present in the Columbia River system between the Keenleyside

Dam and the US border, but some sturgeon may also be
present above the Keenleyside. UTM Coordinates 444220m.
E. 5465510m. N., 454621m. E. 5428110m. N. Last
observed 1991.

Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

The archaeological potential is unknown. It is possible that some
archaeological resources may still be present, even after the highway and the
accompanying service facilities were constructed. An Archaeological
Overview Assessment may therefore, be required to evaluate the
archaeological potential within this corridor segment.

Visual, Recreational and Tourism Resources

Revelstoke provides facilities for travellers and a gateway to outdoor activities
on the waterways and in the mountains. There is a railway museum in
Revelstoke.

Agricultural
There are no ALR lands in this corridor segment.
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Mineral, Petroleum and Agpregate Resources
There are no mineral claims, documented mineral occurrences or gravel pits in

this corridor segment.

4.23 Corridor Segment 230-East Revelstoke

Beginning Junction Route 23 N-LKI Segment #0975 offset 0.29 km
Ending Revelstoke City Limits-LKI Segment #0975 offset 4.98 km
Length 4.69 km

This segment contains two eastbound passing lane sections, both proceeding
uphill. Secondary or frontage roads provide access to homes, Mount
Revelstoke National Park, water storage tanks, and a commercial
campground. In this segment the highway enters the lllecillewact River valley,
considered important fish habitat by the Ministry of Environment Lands and

Parks staff (Brade, 1997, pers. comm.).

Terrain

This corridor segment is located within the city limits of Revelstoke, above the
Tllecillewaet River floodplain. The highway is likely built on glaciofluvial
deposits. No major environmental constraints were identified in this corridor

segment.

Fish and Aquatic Resources

The Illecillewaet River supports bull, rainbow and cutthroat trout, sculpins,
mountain whitefish, and Dolly Varden (Reid Crowther and Pariners, 1994a).
In addition, several tributaries could provide additional off-channel fish
habitat if culverts were designed to permit fish passage (Brade, 1997, pers.

comm.).

Wildiife
WARS reports include five deer killed on the highway from 1991 to 1996.

Conservation Data Centre Observations

Red-listed Vertebrates: none listed
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Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

The archaeological potential is unknown as few, if any, past archacological
assessments have been done. Therefore, an Archaeological Overview
Assessment may be required.

Visual, Recreational and Tourism Resources

This corridor segment provides access to a commercial campground and the
alpine area of Mount Revelstoke National Park.

Agricultural
There is one parcel of ALR land in this segment, located on the south side of
the highway between the eastern border of Reveistoke and the Illecillewaet

River canyon.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences or gravel pits in
this cormidor segment.

4.24 Corridor Segment 240-Revelstoke to Mount Revelstoke National Park Border

Beginning Revelstoke City Limits~LKI Segment #0975 offset 4.98 km
Ending Clachnacudainn Creek—LKI Segment #0975 offset 17.90 km
Length 12.92 km

This corridor segment skirts the southern border of Mount Revelstoke
National Park, and parallels the Illecillewaet River. The highway is
comprised primarily of three- and four-lane sections. An additional four-lane
section is currently under construction for the eastern 3.5 km of the corridor
segment. The llleciliewaet River, located downslope from the highway, is
important fish habitat. The terrain in this corridor segment is rugged and the
highway crosses several steep ravines and cutslopes.
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Terrain

This corridor segment of the TCH follows the Illecillewaet River on the north
side of the valley. The cutslope is moderate and composed of a mantie of till
and minor colluvium overlying bedrock. Scattered outcrops of bedrock 3-5 m
high are exposed in road cuts, however, these do not pose serious problems.
In places, the highway is within 50 m of the Iliecillewaet River. However, it
can be expanded by excavating into the cutslope. Given that most of this
corridor segment is comprised of either three- or four-lane sections, there is

still room to expand the highway even though the terrain is fairly rugged.

Fish and Aquatic Resources

The Illecillewaet River supports bull, rainbow and cutthroat trout, sculpins,
mountain whitefish, and Dolly Varden (Reid Crowther and Partners, 1994a).
While tributaries such as Hamilton, Clachnacudainn, and Twin Creeks have
steep gradients, some of the lower areas could provide fish habitat if the
culverts allowed fish passage and were not frequently blocked by debris
(Brade, 1997, pers. comm,).

Wildlife

While this corridor segment is not within Mount Revelstoke National Park, it
can be anticipated that wildlife occurrences are similar to that described in the
next corridor segment (see Corridor Segment 250).

WARS reports include three deer, one bear and one porcupine killed on the
highway from 1991 to 1996.

Conservation Data Centre Observation
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

The archaeological potential is unknown as few, if any, past archaeological
assessments have been done. An Archaeclogy Overview Assessment may be
required.
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Visual, Recreational and Tourism Resources

Visual assets include views of the [llecillewaet River valley, and Mount
Revelstoke National Park to the north. There is a picnic site located at the 13
km point (LKI segment 0975).

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences in this corridor

segment. There is a gravel pit near the west boundary of Mount Revelstoke
National Park.

4.25 Corridor Segment 250—-Mount Revelstoke National Park

Beginning Clachnacudainn Creek-LKI Segment #0975 offset 17.90 km

Ending Mount Revelstoke National Park East Boundary-LKI
Segment #0975 offset 30.55 km
Length 12.65 km

This segment is located just within the boundaries of the Mount Revelstoke
National Park. There are two sections with passing lanes, one heading east
and one heading west. Access to the Big Cedars Boardwalk and Laureate
picnic and rest area are popular and important tourist attractions within the
park. Near the Laureate rest stop, a wetland area provides important wildlife
habitat. Some short sections within the segment are constrained by steep cliffs
and the Iliecillewaet River. Several avalanche chutes were noted during the
rapid appraisal and from a review of the air photos. The Illecillewaet River,
located downslope from the highway, is important fish habitat (Brade, 1997,
pers. comm.).

Terrain

There are no apparent major geotechnical constraints to upgrading the
highway. However, there is a section (LKI Segment 0975, 22.71 km -29.11
km) where the Hlecillewaet River meanders within 50 m of the road. The
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valley side slopes are quite steep and the surficial materials consist of a veneer
or bianket of till and colluvium overlying bedrock. There are some bedrock
exposures in the road cut.

There is also considerable avalanche activity within this corridor segment as
noted during the rapid appraisal and from a review of the air photos (BCB
91149 No. 33-35., BCB 91149 No. 254-257, BCB 91149 No. 94-97, BCB
01149 No. 116-119). Geotechnical studies, exarmining the environmental
impacts of highway improvement in steep tesrain where there are a high

number of mass movements, should be conducted.

Fish and Aquatic Resources
The Illeciliewaet River supports bull, rainbow and cutthroat trout, sculpins,
mountain whitefish, and Dolly Varden (Reid Crowther and Partners, 1994a).

Wildlife

WARS reports include one deer killed on the highway from 1991 to 1996.
The wildlife in Mount Revelstoke National Park is described by Reid
Crowther and Partners (1994a). Wildlife species that most commonly come in
contact with the TCH include moose, mountain goat, mule deer, black bear
and coyote. Mule deer mortality rates from 1970 to 1987 are highest in the
western half of the corridor segment. The “hotspot” for moose and mountain
goat mortalities is near the Clachnacudainn Cliffs area (LKI Segment 0975,
18 km). Black bears and coyotes have been killed along the entire length of
the corridor segment. The impacts of the existing TCH on species occurring
in lower numbers within Mount Revelstoke National Park such as wolverine,
grizzly bear, woodland caribou and Iynx are not fully understood. There is
little information available on the impacts of the existing TCH on smaller
marnmals, birds and herpetofauna. As the territories of many of these animals
are small, there is a concern that upgrading the TCH could result in the
elimination of habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
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Biue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

Few, if any, archaeological assessment studies have been conducted for this
area. Therefore, the archaeological potential is largely unknown. A recent
study by Bussey and Alexander (1994), predicts that Mount Revelstoke
National Park will contain a low density of prehistoric sites due to the
predominance of forested mountain slopes, natural physical processes (glacial,
fluvial and colluvial) acting to destroy archaeological sites, low ungulate and
salmon populations, excessive snow cover and a lack of ethnographic villages
on the western portion of the Columbia River. Parks Canada will be
commissioning further archaeological studies (Reid Crowther and Partners,
1994a).

Visual, Recreational and Tourism Resources

Recreational resources include access 1o the Laureate Rest and Picnic Area of
the Mount Revelstoke National Park, and the Big Cedars picnic area and
boardwalk trail. The avalanche areas include steep slopes which provide
natural vistas of several waterfalls on the south side of the huighway.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences, or ongoing

aggregate resource extraction operations in this corridor segment.

4.26 Corridor Segment 260-Revelstoke National Park to Glacier National Park

Beginning Mount Revelstoke National Park East Boundary-LKI
Segment #0975 offset 30.55 km

Ending Glacier National Park West Boundary-LKI Segment #0975
offset 48.35 km
Length 17.80 km
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This cornidor segment lies between Mount Revelstoke and Glacier National
Parks. The segment is primarily two lanes with two eastbound passing lane
sections. Fairly wide shoulders provide reasonable safety in an area with
steep and sometimes unstable slopes on both sides of the highway. The
western sections of the corridor segment have wide lanes and shoulders, with
more stable slopes up- and down-slope from the highway. The eastern 10 km
of the corridor segment is characterized by steep and sometimes unstable
slopes that may create environmental and technical constraints to expansion.
The Illecillewaet River, located below the highway, 1s important fish habitat.
The eastern portion of the corridor segment contains avalanche protection
snowsheds that do not separate the east and westbound traffic.

Terrain

This segment of the TCH between Mount Revelstoke National Park and
Glacier National Park follows the Illecillewaet River valley. The highway is
located on the lower slopes of the valley north of the Illecillewaet River. The
surficial materials are comprised of a mantle of till and colluvium overlying
bedrock. Between the Woolsey Creek Forest Service Road (LKI segment
#0973, offset 30.7 kan), and the Albert Canyon Bridge (33.8 km), the TCH is
confined by steep bedrock on the cutslope and the Illecillewaet River below
the road.

Between the Albert Canyon bridge and the retaining wall (38.10 km), the
terrain does not timpose any major constraints that will impede a highway

upgrade.

Between the retaining wall and 44.40 km, the slopes on the north side of the
Iecillewaet River valley are steep. Scattered outcrops of bedrock 5-10 m
high are exposed in the road cut. Erosion from exposed cut and fill slopes as
a result of widening the TCH could result in the discharge of sediment into the
Illecillewaet River. There is 2 small portion between 42.08 km and 44.40 kam
where the highway is built on a narrow bench with steep slopes located
upslope and downslope from the road.
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Between 44.40 km and 48.35 km, the TCH passes through a snow avalanche
zone. The highway is built on a narrow bench on a steep, lower valiey slope.
There are three snowsheds located within this section of the corridor segment.

Prior to upgrading the difficult sections of the TCH in this corridor segment,
geotechnical studies that examine the implications, related to erosion control

and slope stability, of upgrading a highway in areas where there are frequent
mass movement and the terrain is steep.

Fish and Aquatic Resources

The Iliecillewaet River supports bull, rainbow and cutthroat trout, sculpins,
mountain whitefish, and Dolly Varden (Reid Crowther and Partners, 1994a).
In addition, the highway crosses several streams and while the steep terrain
may preciude potential for fish habitat in the creeks which flow down to the
Illecillewaet, other values such as the input of nutrients to the Illecillewaet,
may be important to consider during any expansion project (Brade, 1997,

pers. comm.).

Wildlife

WARS reports include three bears, two porcupines, one elk and one deer
killed on the highway from 1991 to 1996. MELP staff report that Albert
Canyon at the western end of this corridor segment contains important
mountain goat wintering range along the Tangier River to the north (Brade,
1997, pers. comm.). There is a small wetland area near the 34 km point (LK1
segment 0975) that also provides wildlife habitat. The grass sedges and
shrubs located in the avalanche tracks provide habitat for grizzly bears
(Martin, 1997, pers. comm.).

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed
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Archaeological, Cultural and Heritage Resources

The archaeological potential of this corridor segment is unknown as few, if
any, past archaeological assessment studies have been done. Therefore, an
Archaeological Overview Assessment may be required.

Visual, Recreational and Tourism Resources
A viewpoint of the Illecillewaet River canyon can be accessed from the TCH
as can the Canyon Hot Springs. Several other pull-out areas also provide

views of the canyon and avalanche chutes.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources

There are no mineral claims, however there are six mineral occurrences listed
in the MINFILE database that are located within approximately 1 km of the
TCH. Given that the accuracy in locating these occurrences ranges from an
envelope of 500 m to 5 km, it is conceivable that any future mineral claims
could intersect the TCH right of way.

A potential fluorite deposit is located near the east boundary of Mount
Revelstoke National Park. Three hundred meters north of the east boundary
of the Park, a potential beryl deposit is exposed. An abandoned limestone and
marble quarry is located in Albert Canyon, on the Illecillewaet River. A
potential deposit of talc and asbestos is exposed in a pit 700 m northeast of the
Jumping Creek Forest Service Road exit. Lead-zinc-silver prospects are
located 1.3 km southeast of the MacDonald Snowshed and 1.2 km northeast
of the MacDonald Snowshed. More detailed information is provided in
Appendix F.

4.27 Corridor Segment 270-Glacier National Park (Roger’'s Pass)

Beginning Glacier National Park West Boundary-LKI Segment #0980
offset 0.00 km

Ending Glacier National Park East Boundary-LKI Segment # 0980
offset 43.81 kin
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Length 43.81 km

This corridor segment is entirely within Glacier National Park. It includes
eight passing lane sections, some of which overlap to create two four-lane
sections. The western sections of the corridor segment pass near the
Illecillewaet River which has important fish habitat. Several unnamed
tributaries draining the Hermit Range, pass through culverts under the
highway. These tributaries provide important nutrients to the Illecillewaet
River as well as habitat for fish. When these culverts are blocked by debris,
fish and fish habitat are affected. The highway also passes through an active
avalanche area and there are several avalanche gun emplacements located
along the alignment. These avalanche areas are probably the most striking
visual feature of this segment, as they stretch along the western 36 km of the
segment.

The western sections of the corridor segment have several passing and four-
lane sections. An important histori¢ site, located to the west of the summit at
Loop Creek, is composed of old railway support pilings and merits protection
by Heritage Canada.

The Summit area at Rogers Pass includes park headquarters, a summit
monument, visitor information centre, a lodge, fuel station, and tourist-related
services. At the summit, the highway elevation is 1330 m, approximately 200
m below the tree-line. To the east of the summit, several short passing lane
sections are provided and snowsheds direct frequent avalanche flows over the
highway at strategic locations. As the elevation of the highway descends, the
alignment passes through the environmentally significant and sensitive Beaver
River valley. There is evidence of frequent rock falls, and Parks Canada staff
report that a fatality resulting from falling rock prompted the recent
realignment.

Terrain

This corridor segment is located entirely within Glacier National Park. The
TCH follows the Wleciliewaet River to Rogers Pass. Beyond Rogers Pass, the
TCH follows Connaught Creek to its confluence with the Beaver River. There
are no apparent major geotechnical constraints on the section between the
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Park Boundary and Rogers Pass (LKI Segment #0980, offset 0.0 km to 24.1
km). This portion of Corridor Segment 270 was built on a wide bench near
the valley bottom, therefore any geotechnical constraints to upgrading the
highway are likely to be minor. A number of avalanche tracks and debns
chutes were noted in this portion of the corridor segment during the rapid
appraisal and from a review of the air photos (BCB 91174 No. 192-194, No
202-205; BCB 91175 No 61-70, No. 80-82; BCB91197 No. 74-77). In areas
where the risk of avalanches is high, new lanes could be used for summer

traffic until winter traffic volumes merit the extension of the snowsheds.

Along Connaught Creek, the section of this corridor segment from 24.1 km to
28.4 lan contains considerable geotechnical constraints to upgrading the TCH.
The highway is located on a steep slope above Connaught Creek and an
upgrade will be difficult due to the risk of erosion of the cut and fillslopes and
sediment discharge into the creek. An expanded highway also increases the
possibility that it may be hit by an avalanche. New lanes could be used for
summer traffic until winter traffic volumes merit the extension of the
snowsheds, however in this section there is not much room to expand the
highway. Numerous debns chutes and avalanche tracks were noted in this
section during the rapid appraisal.

Between 28.4 km and 29.8 km, the TCH is built on a bench above Connaught
Creek. Assuming that proper mitigation techniques to control sedimentation
and erosion (resulting from exposed cut and fill slopes) are implemented, this
section of the TCH could be expanded. The following 400 m section is more
difficult to upgrade as bedrock is exposed on both sides of the highway.
Between 30.2 km and 32.2 km, the highway is confined by the Beaver River
floodplain and bedrock exposed in the cutslope. This section could be
expanded as well, assuming that techniques to control erosion and prevent
sediment Ioading into the Beaver River are utilized. Between 32.2 km and
34.2 km, there are no apparent major geotechnical constraints.

A section of the TCH, located between 34.2 km and 38.1 km, was realigned to
move the roadway away from a hazardous rockfall, The highway, initially
built on a bench above the Beaver River, was realigned to create a wider

shoulder by moving the roadway away from the cutslope and closer to the
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floodplain. This section already has three lanes and there does not appear to
be enough room to construct an additional lane on the edge of this bench.

The remainder of the corridor segment is located on the lower slope of the
Beaver River valley, just above the floodplain. The surficial materials are
comprised primarily of a blanket of glaciat till and minor colluvium overlying
bedrock There are no major environmental constraints to expanding the
highway through the rest of this corridor segment.

Geotechnical studies should be conducted for the difficult sections of the TCH
to determine the most appropriate means of upgrading the highway while
minimizing the erosion potential of the surficial materials within the highway
cormidor.

Fish and Aquatic Resources

The Illecillewaet River supports bull, rainbow and cutthroat trout, sculpins,
mountain whitefish, and Dolly Varden (Reid Crowther and Partmers, 1994a).
As the highway gains in elevation, it leaves the Illecillewaet River valley.
After the highway crosses Rogers Pass, it traverses the Connaught Creek
valley. No listings are provided in the DFO fish habitat information summary,
or in the FISS database for Connaught Creek. However, Parks Canada
reports that Connaught Creek may support fall spawning runs of Dolly
Varden, bull trout, mountain whitefish and slimy scuipin (Eddy, 1997 pers.

comm.).

The eastern sections of the corridor segment traverse the Beaver River valley.
The Beaver River in this area supports bull, rainbow and cutthroat trout, as
well as Dolly Varden, mountain whitefish and sculpins (Reid Crowther and
Partners, 1994a}. Some habitat enhancement measures have been completed
to provide better access for bull trout (Eddy, 1997, pers. comm.). In addition,
Parks Canada reports that the Beaver River supports spring spawning runs of
cutthroat and rainbow trout, and slimy sculpin, and fall spawning runs of bull

trout, Dolly Varden, brook trout, and mountain whitefish (Eddy, 1997, pers.
comm.).
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Wildlife

WARS reports include two deer, two bears and one porcupine killed on the
highway from 1991 to 1996. The wildlife in Glacier National Park is
described by Reid Crowther and Partners (1994a). Wildlife that most
frequently come in contact with the existing TCH corridor include moose,
mule deer, white-tailed deer, mountain goat, black bear, grizzly bear, and
coyote. There is little information on other mammals indigenous to the park.
While no specific number of encounters with animals are provided, Reid
Crowther and Partners provide locations of “hot spots”. The hotspot for
moose mortality is along the Beaver River (LKI segment #0985, offset 32 km
to 43.8 km). Mountain goat mortality hotspots are near the Tupper
snowsheds (26 km), near Cougar Creek bridge (13 lkan to 15 km) and near
Heather Hill (42 km). Areas of high black bear mortality include Rogers Pass
(20 km to 24 km), Hecillewaet (13 km to 17 km) and Flat Creek (2 kmto 5
km). The Reid Crowther study (1994a) concluded that any highway
expansion should be designed such that large stretches of highway do not
present barriers to movement of large mammals within the park.

There is little information on the impacts of the TCH on smaller mammals,
herpetofauna and birds within the park. As the territories of many of these

animals are small, there is a concern that upgrading the TCH could result in
the elimination of habitat.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

This corridor segment is located entirely within Glacier National Park. In an
Archaeological Inventory and Assessment conducted by ARESCO Litd. (1979)
and required as part of a project designed to reduce the grade of the CPR line
in Glacier National Park, no significant archaeological resources were found

in Glacier National Park along the transportation corridor. This area was
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marginally utilized due to rugged topography, extreme climate, lack of game
popuiations, poor fish habitat and lack of adequate transportation corridors.

In 1988, an inventory of historic features associated with the CPR abandoned
1885 rail alignment resulted in the assessment of 108 historic sites. In the
early 1990s, several archaeological surveys were conducted in the park.
These surveys focused on the location of topographical features along the
TCH and the rail line. Subsurface testing was conducted on these
topographical features. However, no new archaeological sites were noted.
Nearly all of the 32 archaeological sites located within 100 m of the TCH are
rail features having low archaeological significance. A few rail features have
moderate archaeological significance, and a few other sites related to bridges,
structural remains and warden stations are of low or moderate archaeological
significance. According to Reid Crowther and Partners (1994a), the
archaeological resource inventory of the Park is not complete.

Visual, Recreational and Tourism Resources

The steep terrain in some sections along the TCH create excellent viewing
opportunities of the mountains and alpine environment within the park. The
rest area and visitors interpretative centre at the top of Rogers Pass are
important tourist and recreational resources. The high elevation facilitates the
provision of trail heads to access the alpine area. Within the eastern sections
of the cornidor segment, the highway passes next to the Beaver River. The
Beaver Pit, the Beaver Picnic Site and the Mountain Creek Campsite are all
accessed from the TCH.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences or gravel pits in

this corridor segment.
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4.28 Corridor Segment 280—-Glacier National Park to Columbia River Bridge

(Donald)

Beginning Glacier National Park East Boundary-LKI Segment #0985

offset 0.00 km
Ending Columbia River Bridge-LKI Segment #0985 offset 29.66 km
Length 29.66 km

At the beginning of this corridor segment, the highway leaves the Beaver River
valley, and generally follows the 1067 m contour along the north slope of the
Dogtooth Range of the Purcell Mountains. Approximately two-thirds of this
corridor segment consists of straight two-lane sections with good visibility and
wide shoulders. The rest of this corridor segment consists of sections with
passing lanes. The western sections (Heather Hill Lookout to the Big Lake
Resort access) are bounded by some steep slopes with exposed bedrock which
may pose constraints to expansion. Some older growth coniferous forest
provides wildlife habitat along the edge of the segment. There are several
forestry access roads in the area primarily around the Quartz Creek
Watershed.

Terrain

This corridor segment extends from the Glacier National Park boundary to the
Columbia River bridge. The TCH follows the Beaver River to a point 1.5 km
south of the Columbia River, where it curves east and follows the Columbia
Valley into the Rocky Mountain Trench. The surficial matenials are most
likely glacial tills overlying bedrock. The first 1.77 km of the TCH (LKI
Segment 0985, offset 0.00 km to 1.77 k) traverses steep terrain. Between
offsets 5.4 km and 12.9 km, occasional steep outcrops of bedrock are exposed
in the cutslope, however there are still opportunities to expand the highway
without too much difficulty. The terrain in the rest of this corridor segment

does not appear to contain any major environmental constraints to upgrading
this highway.

Fish and Aquatic Resources

This corrtdor segment is located on a side slope, and crosses several streams,
including Quartz, Wiseman and Oldman creeks, that flow into the Columbia
Reach. The FISS database from DFO and MELP indicates that the Quartz
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and Oldman creeks support rainbow trout (DFO and MELP, 1995). There
may also be kokanee and bull trout in these tributaries (Martin, 1997, pers.
comm.} as well as cutthroat trout, Dolly Varden, mountain whitefish, and
sculpins (Reid Crowther and Partners, 1994a).

Wildlife

WARS reports include 24 deer, ten moose, eight elk, three porcupines and
three coyotes kilied on the highway from 1991 to 1996, This area is used by
moose and caribou as a migration corridor. There are several migration
routes near Donald, but the cormidor is not well defined (Martin, 1997, pers.
comm.). Glacier National Park supports an abundance of wildlife species
including black and grizzly bear, wolf, and ungulates such as moose, caribou,
mountain goats, elk, and mule- and white-tailed deer. QOther wildlife present in
the Park include otter, mink, meadow vole, lynx, red squirrel, and amphibians.

The area between the east gate and km 11 is the site of the majority of moose
kills (Woods, 1990). The Beaver River floodplain provides important moose
habitat, and encroachment from highway expansion should minimize impacts
to this area. There appears to be a mountain goat travel corridor between
Mount Tupper (Hermit Range) and Mount MacDonald (Sir Donald Range)
which may be affected by highway expansion (Reid Crowther and Partners,
1994a). A remnant caribou travel corridor is believed to cross the highway in
the vicinity of Flat Creek. Highway designs which do not deter caribou
movements should be considered in this area so that this corridor could be re-
established (Woods, 1990).

Conservation Data Centre Observations

Red-listed Vertebrates: none listed

Red-listed Vascular Plants:

Species: Giant Hyssop (Agastache foeniculum)

Location; 28.8 km west of Golden along the Big Bend Highway, lined
both sides of highway for 50 meters. UTM coordinates
4861m. E. 57040m. N. Last observed 1947. Within Corridor
Segment 280, very close to TCH.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants: none listed
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Archaeological, Cultural and Heritage Resources

The archaeological potential along this segment is presently unknown.
Therefore, an Archaeological Overview Assessment should be conducted
before widening the TCH.

Visual, Recreational and Tourism Resources

There are several forestry roads leading off the TCH that may provide access
to off-road recreational opportunities. The western sections of the segment
include the Heather Lookout and access to the Big Lake Resort. Access is
also provided to the Columbia Reach (McNaughton Lake), the Beaver Bay
Campsite, Heather Mountain Lodge, and Kinbasket Lake. A rest area is
provided at km 19 (LKI 0980).

Agricultural
There are no ALR lands in the corridor segment.

Mineral, Petroleum and Aggregate Resources

There are two mineral claim blocks in this corridor segment south of the TCH.
Red Rock 1 and Red Rock 2 are owned by Elizabeth Ann Grady and expire on
May 4, 1998. There are no documented mineral occurrences or gravel pits
located within this corridor segment.

4.29 Corridor Segment 290-Donald to Anderson Rd (West of Golden)

Beginning Columbia River Bridge-LKI Segment #0985 offset 29.66 km
Ending Anderson Road-LKI Segment #0985 offset 53.85 km
Length 24.19 km

For the entire length of this corridor segment, the TCH consists of only two-
lanes as it traverses the Columbia River Valley between Donald Station and
Golden. The TCH in this cormidor segment passes through an area which
supports some farming and very low density residential settlements. Mixed
forest with a few wetland areas, that provide important wildlife habitat, are
intermixed with the lightly developed residential and farming areas. The
highway is built on a side slope, but there are no steep sections or major rocky

outcrops. There are several gravel pit operations within this corridor segment
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and the CPR rail tracks paralle! the highway on the south side. A wetland
area is located on the south side of the highway, at the eastern end of the

corridor segment near Edelweiss Creek.

Terrain

This corridor segment of the TCH is located within the Rocky Mountain
Trench, The Rocky Mountain Trench is filled with quaternary sediments such
as glacial till, outwash terraces and glaciolacustrine silts. Holocene fluvial
terraces occupy extensive areas and consist of terrace gravels and floodplamn
silts, sands and gravels. The TCH follows the Columbia River floodplain and
crosses several alluvial fans including the Waitabit Creek fan at Donaid, the
Blaeberry River fan and the Kicking Horse fan at Moberley. The TCH also
traverses Moberley Marsh. It is anticipated that the terrain within the TCH
corridor will only impose minor constraints to improving the highway. Any
excavation to upgrade the highway will be restricted to the cutsiope to the east

as the Columbia River and the railway tracks are the confining factors to the
west.

Fish and Aquatic Resources

The Columbia River in this segment supports bull and rainbow trout,
mountain whitefish, westslope cutthroat, kokanee, northern squawfish and
suckers (Enkon Environmental 1997). The river channel is braided in this
corridor segment, and provides a variety of habitat including riparian
vegetation and off channel habitats for rearing. In addition, the Conservation
Data Centre reports that White Sturgeon are present in the Columbia River
system. While the occurrence reported by the CDC is between the
Keenleyside Dam and the US border, some sturgeon may also be present
above the Keenleyside.

Wildlife

The Blaeberry River is a major wildlife corridor for moose, elk and coyotes.
The south side of the Blaeberry River support known concentrations of mule
and white- deer. Migration patterns for ungulates are not well defined., but

generally follow creek and river beds. It is thought that deer, elk and moose

migrate between the Columbia floodplain and upland areas in the spring and
fall (Enkon Environmental 1997).
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The winter range for moose is located in the Columbia River wetlands, and the
summer range is on the southwest benchlands above the wetlands. They are

also known to cross from Hunter Creek to Yoho National Park (Fenco-Lavalin
1991).

Elk appear to concentrate above the Upper Donald Road from Ford Station to
Road to the Blacberry River. Other herds of elk have been noted on the
western benches south of Holt Creek (Fenco-Lavalin 1991).

Moberley Marsh, located in Gasden Provincial Park, is beavily used by
migrating waterfowl in the spring and fall, and also support beaver .
Moberley Marsh is a Ducks Unlimited project designed to enhance wildlife
habitat. The project is funded by federal and provincial wildlife agencies
(Nontell, 1998, pers. comm.).

The Columbia River from Blaeberry to Golden is classified as water fowl
habitat with moderately high capability. Other wetlands located adjacent to

the highway were also considered to be important for waterfowl and other
birds.

WARS reports include ten deer, five elk, five porcupines, three moose, two
bears, one coyote and one beaver killed on the highway from 1991 to 1996.

In the spring of 1997, the Columbia Wetland Wildiife Management Area was
established to protect the Red- and Blue-listed species present in the wetlands.
The Management Area comprises the Columbia Valley between Donald
Station and Canal Flats. Corridor segments 290, 300 and 310 come in close
proximity to the protected area. Any highway expansion plans should include
consultation with the managers of this program at the Ministry of
Environment Lands and Parks.

Conservation Data Centre Observations
Red-listed Vertebrates:

Species: White Sturgeon (Acipenser transmontanus)
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Location: Present in the Columbia River system between the Keenleyside
Dam and the US border, but some sturgeon may also be
present above the Keenleyside. UTM Coordinates 444220m.
E.5465510m. N, 454621m. E 5428110m. N. Last observed
1991.

Red-listed Vascular Plants:

Species: Crawe’s Sedge (Carex crawei)

Location: 2.4 km west of Golden, abundant in clay wetland by side of
highway. UTM coordinates 5014m. E. 56858m. N. Last
observed 1947. Near Corridor Segment 290, several hundred
meters from TCH.

Blue-listed Vertebrates: none listed

Biue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

This corridor segment contains no known archaeological sites. However, in a
previous study (Choquette, 1997a) three sections of the road having
archaeological potential were identified. These sections contained numerous
landforms often associated with archaeological sites. These landforms in this
corridor segment include numerous disturbed terraces and alluvial aprons.
There are some undisturbed sections within these landforms that may contain
archacological resources.

Visual, Recreational and Tourism Resources

Recreational activities include opportunities for fishing in the Columbia River,
camping, and hunting. At Donald Station, access is provided to the Marl
Creek Provincial Park, and numerous forestry service campsites along the
Blackwater Creek Valley. A rest area is provided at the 38.7 km point (LKI

segment 0985). The segment also provides access to Burges and James
Gasden Provincial Park.

Tour operators in Golden offer guided canoe and kayak tours of the Columbia
Wetland Wildlife Management Area. Visitors can expect to spot up to 200
different species of song birds on a one-day field trip.
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Agricultural

In this section of the Columbia River valley there are significant ALR lands
between Donald Station and Burges and James Gasden Provincial Park.
However, all these ALR lands are located on the south side of the Columbia
River, whereas, the highway is located on the north side. Prior to entering
Golden, the highway passes through one additional parcel of ALR land at the

eastern end of the corridor segment between Edelweiss Creek and the
Columbia River.

Mineral, Petroleum and Aggregate Resources
There are no mineral claims, documented mineral occurrences or gravel pits
located within this cormdor segment.

4.30 Corridor Segment 300-Anderson Rd to Jct. Highway 95 (Golden)

Beginning Anderson Road-LKI Segment #0985 offset 53.85 km
Ending Junction Route 95-LKI Segment #0985 offset 56.06 kam
Length 221 km

This short segment is located mostly within an urban area, although there is a
wetland area on the south side of the highway at the west end of the corridor
segment around Edelweiss Creek. Through the community of Golden, the
highway is four lanes wide, and has signalized intersections, left tum bays and
frontage roads to provide access to community and tourist services. The

community of Golden is situated at the confluence of the Kicking Horse and
Columbia Rivers

Terrain

This corridor segment is located at the west end of Golden and most of it is
four lanes wide. However, within the first 600 m of this corridor segment
(LKI Segment 0985, 54.3 km to 54.9 km), the highway is confined by a
bedrock cliff on the east side of the highway and a wetland on the west side.
The highway can still be upgraded provided that measures are taken to
mitigate the impacts to the wetland of excavating a road cut into bedrock. The
highway is located at the margin of the floodplain.
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Fish and Aquatic Resources

The Columbia River in this segment supports bull and rainbow trout,
mountain whitefish, westslope cutthroat, kokanee, northern squawfish and
suckers (Enkon Environmental 1997). The river channel is braided in this
corridor segment, and provides a variety of habitats including riparian areas
and off channel rearing habitats for fish. In addition, the Conservation Data
Centre reports that white sturgeon are present in the Columbia River system.
While the occurrence reported by the CDC is between the Keenleyside Dam
and the US border, some sturgeon may also be present above the dam.

Wildlife

This short segment has the capability to support wildlife similar to that
described in the Corridor Segment 290. However, because of the urban nature
of the segment, the interactions may be reduced due to human disturbances.
WARS reports include seven deer, two moose, one elk, one coyote and one
porcupine killed on the highway from 1991 to 1996.

In the spring of 1997, the Columbia Wetland Wildlife Management Area was
established to protect the Red- and Blue-listed species present in the wetlands.
The Management Area comprises the Columbia Valley between Donald
Station and Canal Flats. Corridor segments 290, 300 and 310 come in close
proximity to the protected area. Any highway expansion plans should include
consultation with the managers of this program at the Ministry of
Environment Lands and Parks.

Conservation Data Centre Observations

Red-listed Vertebrates:
Species: White Sturgeon (Acipenser transmontanus)
Location: Present in the Columbia River system between the Keenleyside

Dam and the US border, but some sturgeon may also be
present above the Keenleyside. UTM Coordinates 444220m.
E. 5465510m. N., 454621m. E 5428110m. N. Last observed

1991.
Red-listed Vascular Plants
Species: Dark Lamb’s Quarters (Chenopodium atrovirens)
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Location: Qutskirts of Golden B.C., over 5’ tall, other small plants,
along the dry roadside. UTM coordinates 5023m. E.
56838m. N. Last observed 1958. Within Corridor Segment
300 quite close to TCH.

Blue-listed Vertebrates: none listed

Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

There are no known archaeological resources within this corridor segment.
However, 1t is likely that in the constructing the town of Golden,
archaeological sites could have been destroyed. Undisturbed sections of fan
terrace complexes and alluvial aprons may contain archaeological resources
(Choquette, 1997a).

Visual, Recreational and Tourism Resources

The community of Golden provides a range of tourist facilities such as
restaurants, accommodations and other facilities. A downhill ski area
provides recreational opportunities primarity for community use, and cross
country skiing is possible in a variety of areas near Golden. This corridor
segment provides access to the Forest Service campsite at Cedar Lake on the
west side of the Columbia River valley.

Tour operators in Golden offer guided canoe and kayak tours of the Columbia
Wetland Wildiife Management Area. Visitors can expect to spot up to 200
different species of song birds on a one-day field trip.

Agricultural
There are no ALR lands in this corridor segment

Mineral, Petroleum and Aggregate Resources
No mineral claims are located near the TCH within this corridor segment, A
gravel pit is located near Edelweiss,

There is one known mineral occurrence in this corridor segment located 1 km
southwest of the Frontage Road exit. There are floodplain deposits of clay
that can be used to construct bricks or majolica.
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4.31 Corridor Segment 310-Jct Hwy 95 to Golden View Rd

Beginning Junction Route 95-LKI Segment #0990 offset 0.00 km
Ending Golden View Road~LKI Segment #0990 offset 2.40 km
Length 2.40 km

For the first 200 m of this corridor segment, the highway is four lanes wide as
it leaves the Columbia River valley and enters the Kicking Horse River
canyon. As the highway gains elevation, a passing lane allows eastbound
traffic to overtake slow traffic for an additional 1.4 km. For the remaining
800 m of this 2.4 km corridor segment, the TCH is 2 lanes wide. The
elevation gain is significant, as this corridor segment links Corridor Segment
300 with Corridor Segment 320 in the Lower Kicking Horse River canyon.

Terrain

The Town of Golden is located on an alluvial delta fed by the Kicking Horse
River at its confluence with the Columbia River. In the western portion of this
Corridor Segment, the TCH is located on this alluvial delta. Near the east
boundary of Golden, the TCH climbs onto the south facing wall of the
Kicking Horse River canyon where the surficial materials are glaciolacustrine
deltaic sediments. The terrain does not impose any major constraints that
might significantly impede an upgrade of this section of the highway.

Fish and Aquatic Resources

The Columbia River in this segment supports bull trout, mountain whitefish,
whitefish and rainbow trout (DFO and MELP, 1995). The tributanes
crossing the highway are in very steep terrain and do not likely support fish.
However, other values such as the input of nutrients to the Columbia River

may be important to consider during highway expansion.

DFO staff indicated that rainbow trout, Dolly Varden, and cutthroat trout are
present in the Kicking Horse system and its tributaries (Rowland, 1997, pers.
comm.). Reid Crowther and Partmers (1994b) indicated that trout species,
bulltrout, and pygmy whitefish are present in the Kicking Horse River.
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Wildlife

The environment surrounding the highway to the east of Golden supports a
range of wildlife species. Some residents in the community of Golden have
assisted a herd of 14 bighom sheep through the winter by, among other
measures, providing antibiotics to treat Lung Worm disease (Fenco-Lavalin
1991). Bighorn sheep and mountain goats use the TCH corridor from Golden

to Glenogle Creek to migrate from summer to winter ranges.

Mule and white-tailed deer winter in the Dart Creek area east of Golden, and
migrate between the eastern bench of the Columbia River valley to the
wetlands during fall and the reverse route in the winter. They also move back
and forth across the TCH from Hunter Creek to the Yoho National Park
boundary.

WARS reports include 18 deer, two moose, onie elk, one coyote and one
porcupine killed on the highway from 1991 to 1996.

In the spring of 1997, the Columbia Wetland Wildlife Management Area was
established to protect Red- and Blue-listed species in the wetlands. The
Management Area comprises the Columbia River valley between Donald
Station and Canal Flats. Corridor segments 290, 300 and 310 come in close
proximity to the protected area. Any highway expansion plans should include
consultation with the managers of this program at the Ministry of
Environment Lands and Parks.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none listed
Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources
There are no known archaeological sites within this corridor segment, however
there is potential, particularly on alluvial fans and terraces near the confluence

of the Columbia and Kicking Horse Rivers. These potential sites are likely to

Aprl 1998

4-78 Acres International



have been destroyed during the construction of the various developments near
the TCH corridor in Golden {Choquette, 1997b).

Visual, Recreational and Tourism Resources

Within the community of Golden there are recreational facilities at the
community centre, and the sportsplex compound on the other side of the
Kicking Horse River, away from the Highway. Two commercial campsites
exist on either side of the highway at the eastern town limits.

Tour operators in Golden offer guided canoe and kayak tours of the Columbia
Wetland Wildlife Management Area. Visitors can expect to spot up to 200
different species of song birds on a one-day field trip.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources.
There are documented mineral occurrences, mineral claims within this corridor

segment. There is one gravel pit located near the junction with Highway 23.

4.32 Corridor Segment 320-Golden View Rd to Yoho National Park

Beginning Golden View Road-LKI Segment #0990 offset 2.40 km

Ending Yoho National Park West Boundary-LKI Segment #0990
offset 25.93 km
Length 23.53 km

At the time of the field reconnaissance, MoTH was undertaking construction
on the first several kilometres of the corridor segment to minimize potential
danger from very unstable slopes up- and downslope from the highway. At
the time of the reconnaissance, rock fall curtains were being installed, and
some sections of unstable road were being repaired. One passing lane section
was closed as the slope under it had recently failed. Beyond this 3 km or 4 km
section of very steep terrain, the highway becomes a four lanes wide and
descends towards the Kicking Horse River. The east end of the highway

segment is situated on more level terrain and has wide shoulders with several
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passing lane sections and one stretch with four lanes. In general terms, the
TCH is built on steep terrain in the western portion and on the valley floor in
the eastern portion.

Terrain

This corridor segment of the TCH follows the Kicking Horse River and
extends from Golden to the west boundary of Yoho National Park. The next
6.8 km (LKI segment #0990, 2.9 km - 9.7 km) follows the Kicking Horse
River through the Lower Canyon, The highway was built by blasting a road
cut into a bedrock slope comprised primarily of sedimentary and
metasedimentary rocks including limestone, schist, quartzite and slate. The
slope gradient from the highway down to the Kicking Horse River commonly
exceeds 45° within this section. Numerous rockslide scars and debris chutes
were noted on the air photos {(BCB 96080 No 273-276, No. 48-51).
Upgrading the highway in this area will be extremely difficult as the road is
confined by steep outcrops of bedrock on the cutslope and a steep fillslope
over 100 m above the Kicking Horse River. The bedrock in this section 1s
thinly bedded and readily disintegrates. A highway upgrade within this section
will be extremely difficult, if not impossible given the slope stability issues
and likelihood of sediment delivery into the Kicking Horse River during road
construction.

Between the Yoho Bridge (9.7 km) and the Park Bridge (14.2 km), the
highway is built on a wider bench on a steep bedrock slope. Therefore,
upgrading it may be less difficult than in the previous section. Between the
Park Bridge and the truck stop (16.7 km), the bench narrows and improving
the TCH will be more difficult.

Prior to upgrading the TCH, geotechnical studies should be conducted to
determine the type of highway improvement activities that may be feasible
from both a geotechnical and environmental perspective. It should be noted
that the sections of this corridor segment characterized by steep terrain and
frequent mass movements are likely to be very difficult to upgrade.

The remainder of this corridor segment (16.7 km - 25.9 km) is located on
gentler slopes in the Kicking Horse River valley. Any existing environmental
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constraints to upgrading the highway appear to be relatively minor. The
surficial materials in this section are primarily glacial till overlying bedrock.

Fish and Aquatic Resources

The DFO database and other data sources yielded no information regarding
fish presence/absence in the Kicking Horse River. However, DFO staff
indicated that rainbow trout, bull trout, and cutthroat trout are present in the
system and its tributaries (Rowland, 1997, pers. comm.). Reid Crowther and
Partners (1994b) indicated that trout species, bulltrout, and pygmy whitefish
are present in the Kicking Horse River.

Wildlife
WARS reports include 13 deer, one bear, one coyote and one moose killed on
the highway from 1991 to 1996.

The Kicking Horse River valley supports a wide variety of mammalian species
including white-tailed deer, mule deer, Rocky Mountain elk, moose, Rocky
Mountain bighorn sheep, mountain goat, grizzly bear, black bear, grey wolf,
coyote, cougar, lynx, bobcat, wolverine and marten (LGL Ltd., 1997).

White-tailed deer and mule deer are abundant where the Kicking Horse River
valley merges with the Columbia valley. The eastern area of the corridor
segment contains habitat most suitable for elk, as the terrain is too steep in the
western half. This corridor segment has a low capability to support moose. A
herd of 26 bighomn sheep were counted in early 1997 and were seen as far east
as the Yoho Bridge (LKI segment 0990, 9.5 km). A total of 216 mountain
goats were observed between Yoho Bridge and Park Bridge (LKI segment
0990, 14.2 km) during the late spring and early summer. Grizzly bears are
thought to use the entire corridor segment, especially the eastern half, as a
movement corridor. Black bears were noted on both sides of the Kicking

Horse River throughout the entire corridor segment.

There is some evidence that the range for a pack of wolves located primarily
within Yoho National Park also covers the eastern half of this corridor
segment. Wolves are located on both sides of the Kicking Horse River.

However, the main crossing appears to be within Yoho National Park.
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Cougars, lynx and bobcats are able to move easily through rugged terrain and
therefore it is expected that they can move freely within the Kicking Horse
River valley.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed

Red-listed Vascular Plants:
Species: Dark Lamb’s Quarters (Chenopodium atrovirens)
Location: 23 miles west of Field, on mountainside scree, and scree of

built up road. UTM coordinates 5179m. E. 56793m. N. Last
observed 1958. Within Corridor Segment 320, very close to
TCH.

Blue-listed Vertebrates: none hsted

Blue-listed Vascular Plants: none listed

Archaeological, Cultural and Heritage Resources

Between Golden and Yoho National Parks there are no known archaeological
resources. In an Archaeological Overview Assessment by Choquette (1997b),
the polygons identified in this corridor segment were classified as having
medium potential.

Visual, Recreational and Tourism Resources
There are several pull-outs and view points along the TCH along the steeper

sections of this corridor segment. Logging roads in the Palliser area may
provide recreational access into the Beaverfoot Range.

Agricultural
There are no ALR lands in this corridor segment.

Mineral, Petroleum and Aggregate Resources

There are no current mineral claims or gravel pits within this corridor
segment.

Two mineral and placer reserve zones are located along the Kicking Horse
River. The first one, established in March, 1994, was requested by B.C.
Hydro and extends from Golden to a point approximately 6 km to the east.
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Mineral claims must be staked so as to minimize interference with
transmission lines. The mineral reserve status expires March 1, 1999. The
second mineral reserve was established in Januvary, 1997, This mineral
reserve was requested by MoTH and extends from Golden to Yoho. It was
probably established to preserve a right of way in the event of highway
expansion. No mineral claim staking can be done until November 1, 2001.

There are three mineral occurrences listed in the MINFILE database. The
King David Occurrence is located 500 m south of the TCH and 4 km from the
west boundary of the corridor segment. This is a possible deposit of uranium,
germanium, zirconium and platinum. The Glenogle quarry is an abandoned
dolomite quarry that was operated by the CPR to supply railway ballast in the
1940s. It is located 300 m south of the 10.0 km point of LKI segment #0990
on the TCH. The Glenogle Slate, located 250 m south of the 13 km point of
LKI segment #0990, is an abandoned quarry containing a 100 m long and 5 m
wide exposure of slate.

4.33 Corridor Segment 330-Yoho National Park

Beginning Yoho National Park West Boundary-LKI Segment #0995 offset

0.00 km
Ending Alberta Border-LKI Segment #0995 offset 45.30 ki
Length 4530 km

This corridor segment is constructed along the valley bottom of the Kicking
Horse River and characterized by wide shoulders. There are several three-
lane sections totalling approximately 20 km, and one four-lane section. The
highway provides access to several campsites, picnic grounds, water-fall view
points, and the very popular viewpoint which overlooks the Spiral Tunnel. To
accommodate tourist traffic, the highway widens at many of these
intersections to provide left turn bays, merge lanes, and safe wide shoulders.
Several locations such as the Ottertail and Kicking Horse bridges
(immediately west of the access road to Emerald Lake), the Spiral Tunnel
view point and the Sherbrook Creek culvert are constrained. As the highway
approaches the community of Field, it is situated within the floodplain of the
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Kicking Horse River. A section of the floodplain on the north side of the TCH
was cut off from main floodplain by the construction of the highway.

Terrain

In this corridor segment, the TCH follows the Kicking Horse River floodplain
to the east boundary of Yoho National park at the Alberta Border. From 0.0
km to 4.8 km (LKI Segment #0995), the highway traverses thin morainal and
glaciolacustrine deposits which overlie bedrock (Reid Crowther and Partners,
1994b). Any existing geotechnical constraints to upgrading the highway are
expected to be minor.

Between 4.8 km and 5.1 km, there is a wetland complex on the floodplain

preventing any expansion of the highway to the south, however it could still be
shifted to the north.

Between 5.1 km and 9.0 km, the TCH is situated on the Kicking Horse River
floodplain at the fringe of several alluvial fans (Reid Crowther and Partners,
1994b). The constraints imposed by the terrain towards the expansion of the
highway appear to be relatively minor.

The TCH was built on shale and limestone bedrock overlain by glacial till
between 9.0 km and 12.4 km. From 12.4 km to 15.6 km, the highway passes
several colluvial fans fed by debris flows. From 15.6 km to 19.5 km, the
terrain within the TCH corridor is a veneer of till overlying bedrock comprised
primarily of calcareous slates (Reid Crowther and Partners, 1994b).

The main constraint to upgrading the TCH within these sections is its
confinement of between 10 m to 12 m high outcrops of bedrock and the
Kicking Horse River floodplain. Road cuts made into glacial till and colluvial
fans will be even deeper. This will result in an increase in the amount of soil
exposed. There is also the possibility of debris flows moving onto the
highway causing blockages (Reid Crowther and Partners, 1994b).

The TCH continues to follow the edge of the Kicking Horse River floodplain
from 19.5 km to 20.5 km. This section is prone to debris flows draining from
Mount Hurd (Reid Crowther and Partners, 1994b).
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Between 20.5 km and 26.0 km, the TCH traverses a low relief section where
the surficial materials are composed of floodplain deposits and basal till (Reid
Crowther and Partners, 1994b). Any constraints imposed by terrain and the
surficial materials are likely to be minor.

In the next section between 26.0 km and 27.3 km, the topography has
moderate relief and is bedrock controlled. The TCH crosses the Kicking
Horse River in this section. The highway is constrained by the floodplain and
a steep cutslope.

Between 27.3 km and 34.3 km, the TCH foliows the edge of a braided channel
floodplain. The northwestern portion of the floodplain has been cut off by the
highway. This alienated floodplain is an area for possible habitat
rehabilitation in compensation for any riparian habitat lost as a result of
upgrading the TCH. This section of the road could be re-routed closer to the
base of slope and cut into the colluvial fans, expanding the floodplain. The
Mount Stephen avalanche/debris flow path is located within this section.
Debris flows rarely reach the road, but avalanches do. However, Parks
Canada has developed mitigation procedures for dealing with avalanches that
involve triggering controlied avalanche blasts. The constraints to highway
expansion imposed by the terrain and surficial materials in this section are
relatively minor.

The highway is situated on the floodplain between 34.3 km and 35.6 km. Asa
result of the confinement of the highway by the bedrock exposed in the road
cut to the south and the floodplain to the north, there is a risk of an influx of

sediment into the Kicking Horse River as a result of highway upgrading
activities.

Between 36.5 km and 40.1 km, the highway is built on a bench cut into a short
bedrock canyon. Next, it traverses several glacial fluvial terraces interspersed
with outcrops of bedrock. The highway is confined by bedrock on one side
and the Kicking Horse River floodplain on the other.
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From Wapta Lake (40.1 km) to the end of Corridor Segment 330 (45.3 km) at
the Alberta border, the highway follows the valley bottom. Any constraints to
upgrading the highway imposed by the terrain are likely to be minor.
Avalanche tracks were noted during the rapid appraisal and on the air photos
(BCB 96084 No. 1-9).

Fish and Aquatic Resources

The DFO database and other data sources yielded no information regarding
fish presence/absence in the Kicking Horse River. However, DFO staff
indicated that rainbow trout, Dolly Varden, and cutthroat trout are present in
the system and its tributanies (Rowland, 1997, pers. comm.). Reid Crowther
and Partners (1994b) indicated that trout species, bulltrout, and pygmy whitefish are
present in the Kicking Horse River,

Some large sections of fish habitat on the north side of the highway have been
isolated from the mainstem. It may be possible to hydraulically reconnect
some of these areas to the mainstem.

Wildlife

There are no WARS report data for this corridor segment. However, this
corridor segment passes through excellent wildlife habitat, and conditions are
similar to those in the previous corridor segment. Wetland areas are present
near Wapta Falls (LKI Segment #0993, offset 6 km), Misko Viewpoint (10
km), Ottertail viewpoint (17 km) and the area between the 27 km mark and the
West Louise Lodge (41 km).

Ungulates observed near the highway in this corridor segment inciude elk,
moose, mule deer, white-tailed deer, and mountain goats. Over 60% of
wildlife mortality resulting from collisions with motor vehicles were elk.
Significant numbers of mule deer, moose and white-tailed-deer have also been
killed. Elk are killed in high numbers throughout the entire park. Mule deer
are killed in mortality “hotspots™ at Wapta Lake, near the Field townsite and
near the Leanchoil marsh. High numbers of moose were killed near the
Ottertail bridge, near the Leanchoil marsh and near the Leanchoil siding (Reid
Crowther and Partners, 1994b).
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Large carnivores frequently observed near the highway include black bear,
grizzly bear and coyotes. Coyotes are killed at a number of hotspots
throughout the park, while there are no hotspots for black bears. High
numbers of grizzly bears have been seen near Wapta Lake, in the Field
townsite, near the Ottertail drainage and near the west gate. Mortality
hotspots for grizzly bear include the Cathedral siding, and near the Leanchoil
marsh (Reid Crowther and Partners, 1994b).

There is very little information on the potential impacts of upgrading the TCH
on small mammals, herptiles and birds. However, it is quite posstble that
highway upgrading activities could eliminate critical habitat for these animals.

Conservation Data Centre Observations
Red-listed Vertebrates: none listed
Red-listed Vascular Plants: none listed
Blue-listed Vertebrates: none Listed

Blue-listed Vascular Plants:
Species: Macoun’s Fringed Gentian (Gentianella crinita ssp.
macounii)

Location: Near Field on the west bench of the kicking horse river. UTM
Coordinates 5354m. E. 56938m. N. Last observed 1953,
Near or within Corridor Segment 330. Located almost 1 km
from the TCH.

Archaeological, Cultural and Heritage Resources

Reid Crowther and Partners (1994b) identified 25 archaeological sites within
100 m of the TCH. Most of these sites are related to either mining activity,
railway construction, warden stations and other events related to Euro-
Canadian history. Only one site is prehistoric and it is the only site rated as
having a high archaeological significance.

Visual, Recreational and Tourism Resources
The Spiral Tunnel Viewpoint is a popular rest stop which is well utilized by
tourists. The access to the rest area is very well designed with safety in mind,

with left turn access and long merge lanes. Other amenities include picnic
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sites and campsites with views of the mountains around the Kicking Horse
River. In and around Field, visitors can find accommodations and restaurants.
There is a tourist information centre in Field.

The segment of the Kicking Horse River within Yoho National Park was

nominated by Parks Canada and designated to the Canadian Heritage Rivers
System by its board in 1989. The river was also suggested for inclusion into
the B.C. Heritage River System, but was not selected because of the deemed

greater significance of other proposed rivers (B.C. Heritage Rivers Board,
1997).

Agricultural
There are no ALR lands in this corridor segment

Mineral, Petroleum and Aggregate Resources

Within this corridor segment, there are no mineral claims or any aggregate
resource operations. There are, however a number of documented mineral
occurrences. The Empire Occurrence is exposed by an adit 100 m south of
the Ottertail River. This is a potential deposit of copper and lead. The
Sunday prospect is located 900 m southwest of the Ottertail Bridge on the
TCH. This is a potential deposit of lead, zinc, copper and silver. The Field
Occurrence, located approximately 500 m south of the Field exit, consists of
trace quantities of native mercury in the gravels of the Kicking Horse River.
The mercury source is unknown. The Mount Stephen Occurrence is a
potential copper deposit located 3.5 kmn southeast of the Field exit. Two
abandoned mines are located near the Yoho Valley Campground. Both the
Monarch and Kicking Horse mines contained deposits of lead, zinc, silver,
cadmium and copper. The Monarch Mine operated from 1890 to 1957 while
the Kicking Horse Mine was open from 1942 to 1951.
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Chapter 5

Analysis

The chapter presents the following:

s, the ratings of environmental sensitivities as they relate to the
expansion of each corridor segment;

s, the anticipated cumulative effects of upgrading the highway;,

s, a discussion of some general, and specific design deficiencies of the
existing highway corridor; and

», the information gaps discovered in the course of undertaking the
study.

5.1 Ratings of Corridor segments

This section of the report rates the environmental suitability of upgrading the
highway corridor segments. The ratings presented in this chapter are a
combination of the initial ratings applied during the field reconnaissance (i.e.,
rapid environmental appraisal) with subsequent refinement based upon
documentation and existing studies, and agency interviews. During the
reconnaissance, the environmental sensitivity of each LKI section was rated on
a scale of 1 to 5 with 1 indicating low environmental sensitivity, and 5 high
sensitivity. See Appendix G for preliminary ratings. After augmenting the
ratings with additional information, the five point rating system, described in
section 3 of this report, was collapsed into three categories to define suitability
for upgrading. The three categories are simply called good, fair and poor.

For the purposes of this chapter, the low sensitivity ratings (1) were grouped
into a good category, environmental sensitivities of “2’s and 3’s were
combined into a fair category; and the “4’s and 5’s™ were combined to create
a poor category. The percentage of length of LKI sections within the corridor
segments which are in the various categories were then determined. Those
Corridor Segments in which no LKI sections received high environmental
sensitivity ratings were placed into the good candidate category. Corridor
Segments for which significant lengths of LKI sections received high
environmental sensitivity ratings were placed into the “Poor Candidates™

category. The remaining corridor segments were placed into the fair category
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by default. Tables 5.1 to 5.3 summarize this analysis. The environmental
ratings of all of the corridor segments are summarized in Figure 2.

Table 5.1 Corridor Segments Rate Good
Candidates for Upgrading

Corridor Corndor Length Length  Length
Segment Segment Good (1) Fair 2&3) Poor

Length (4&5)
20 497 100% 0% 0%
30 20.93 100% 0% 0%
70 346 100% 0% 0%
80 29.03 98% 2% %
90 7.68 100% 0% 0%
100 5.86 100% 0% 0%
130 3.25 93% 7% 0%
160 8.42 100% 0% 0%
200 6.52 100% 0% 0%
210 2.63 62% 38% 0%
230 4.69 100% 0% 0%
240 12.92 92% 8% 0%
310 2.40 100% 0% 0%

The corridor segments listed above had no LKI sections with high
environmental sensitivities, few in the moderate range, and the majority
received low environmental sensitivity ratings. They are all rated as good
candidates for upgrading. Corridor Segment 210, on the western outskirts of
Revelstoke, is an exception. In this Corridor Segment 38% of the LKI lengths
received moderate ratings. However, it is a very short segment with only 4
LKI sections. The central section is constrained between a rock cliff and the
CPR rail tracks, and the cutslope is fairly steep and will have to be excavated
in order to upgrade this stretch of the highway. Measures to control the
erosion of recently exposed cut and fill surfaces and reduce the risk of a
sediment discharge into Tonkawatla Creek should be implemented.
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Table 5.2 Corridor Segments Rated Fair
Candidates for Upgrading

Corridor Corridor Segment  Length Length Length
Segment Length Good {I) Fair 2&3) Poor

(4&5)
10 12.07 43% 36% 16%
40 27.42 76% 7% 17%
50 11.18 32% 52% 15%
110 19.79 39% 51% 9%
120 1.54 45% 38% 18%
150 8.76 46% 54% 0%
220 132 72% 0% 28%
250 12.65 3% 97% 0%
270 4381 0% 80% 20%
280 29.66 69% 31% 0%
290 24.19 53% 47% 0%
300 221 53% 47% 0%
330 45.30 0% 90% 10%

The corridor segments, which were not good or poor candidates for
expansion, were placed into the fair category by default. Some of the primary
characteristics of these corridor segments are briefly summarized below:

Corridor Segment 10 (Urban Kamloops)

The highway in this corridor segment traverses urban Kamloops. In this
corridor segment, the TCH descends from the Thompson Plateau into the
Thompson Valley. Between the Aberdeen overpass and the Yellowhead exit,
the TCH is located on a steep slope above a residential area and an industrial
park. The highway crosses Peterson Creek which is located in a steep gully
located in fine textured soils. Construction activities should include mitigative
measures to prevent sediment from reaching Peterson Creek.

Corridor Segment 40 (Monte Creek to Chase)

The highway within this Corridor Segment passes through Agricultural Land
Reserve lands within the South Thompson River valley. The valley is shared
by the CPR rail tracks, the TCH, and the river. In some locations, specifically
near Hoffmans Bluff, the river and rail tracks are very close to one another,
and the highway is constrained by a rock face on the south side. In most
cases, expansion may be possible onto agricultural lands to the south, This
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Corridor Segment also contains 30 proven archaeological sites, and the rest of
the entire segment has been rated as having unproven heritage potential.

Corridor Segment 50 (Chase to Squilax Bridge)

The western sections of this Corridor Segment are built in an area of fairly
steep slopes, with several of the central and eastern sections constrained
between rock bluffs on one side and the Little Shuswap Lake and the CPR line
on the other. The lake provides important fish habitat, and observations of
Red- and Blue-listed plant species have been reported in this segment. It also
contains eight heritage sites within the Stemqumwhulpa I. R. 5.

Corridor Segment 110 (Canoe to Bruhn Bridge)

The eastern third of this Corridor Segment near the Shuswap viewpoint is
built through steep terrain with exposed bedrock upslope of the TCH and a
stecp embankment that slopes down to the lake. The western LKI sections
have similar constraints though they are not quite as severe. Shuswap Lake
provides very important fish habitat Mitigation techniques should focus on
erosion control and slope stabilization to prevent sediment discharge into
Shuswap Lake.

Corridor Segment 120 (Sicamous)

This Corridor Segment is very short, but includes a constraint at the eastern
end where the highway is very close to a rock biuff, the CPR rail tracks and
the Eagle River. There is aiso a wetland that probably supports a diversity of
wildlife. Because this is a short Corridor Segment, with only 4 LKI sections,
those sections with high ratings have a greater influence in the evaluation.

Corridor Segment 150 (Malakwa)

This Corridor Segment consists of a four-lane divided highway with frontage
roads providing access to ranches, farms, and very low density residential lots.
There are locations where the highway is close to the Eagle River floodplain,
and there are several oxbow lakes that provide wildlife habitat. This segment
is located adjacent to the Eagle River floodplain, which supports sockeye,
coho, and chinook salmon, Dolly Varden, kokanee, westslope cutthroat,
mountain whitefish, rainbow trout, sculpins, dace, suckers, shiners, and carp
(DFO and MELP, 1995). The highway crosses Yard Creek which supports
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coastal and westslope cutthroat trout, Dolly Varden and steel head (DFO and
MELP 1995).

Corridor Segment 220 (Revelstoke)
This is an urban segment through the outskirts of Revelstoke. The only
environmental constraint is the Columbia Bridge. In the event of a highway

upgrade, this bridge may require widening and the Columbia River contains
significant fish habitat.

Corridor Segment 250 (Mount Revelstoke National Park)

This Corridor Segment is within a National Park and we accorded a slightly
higher sensitivity rating to reflect the intrinsic value of park land.
Nevertheless, there are some areas with steep slopes and avalanche chutes
which may constrain expansion of the highway. The highway varies in
proximity to the Illecillewaet River, which provides fish habitat. In the
locations where the highway is close to the river, environmental considerations
of working near a fish bearing water course, will apply during highway
upgrading.

Corridor Segment 270 (Glacier National Park)

As a matter of course, all ratings applied in National Parks were increased by
one level to account for the increased environmental values of park land.
Therefore, no LKI sections received ratings below “2” even if there were
minimal environmental constraints. In fact, only 20% of the LKI lengths
received high sensitivity ratings, and the remainder were moderate. However,
the proximity to the Illecillewaet River and the Beaver River, and the
combination of several areas with steep slopes and avalanche chutes will pose
constraints to expansion.

Corridor Segment 280 (Glacier National Park to Donald Station)

The western sections of this Corridor Segment are within the environmentally
significant Beaver River valley, and include some steep slopes with exposed
bedrock. In general terms however, none of the sections received high

environmental sensitivity ratings and the majority of LK1 sections received

low sensitivity ratings.
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Corridor Segment 290 (Donald Station to Anderson Road)

This segment is exclusively two lanes, and traverses the Columbia River
valley. The land uses within the segment include some agnculture, low
density residential settlements, mixed forest and several wetland areas. While
there are no sections in this segment which were rated high environmental
sensitivity, the number of sections with fair ratings placed this segment into

the fair category.

Corridor Segment 300 (Anderson Road to Jct. Highway 95, Golden)
Approximately 65% of the LKI lengths within this segment are comprised of
four-lane highway, all located within the community of Golden. The
remaining sections, were rated fair due to proximity to wetlands, and
confinement of the highway between the wetlands and a rock bluff.

Corridor Segment 330 (Yoho National Park)

This Corridor Segment follows the Kicking Horse River valley, and in some
locations, an associated floodplain. While only 8% of the LKI section lengths
were given a high environmental sensitivity rating, the remaining sections in
Yoho National Park were given ratings which reflect the higher value of park
land. LKI sections between km 10.5 and 13 and the sections at either end of
the four-lane sections (at km 36) were given moderate ratings because of

constrictions created by a rock bluff and proximity to the water course.

Table 5.3 Corridor Segments Rated Poor
Candidates for Upgrading

Corridor Corridor Length lLength Length
Segment Segment Length Good (1)  Fair Poor
(2&3) (4&5)

60 6.95 16% 48% 36%
140 8.54 42% 26% 32%
170 18.70 45% 16% 40%
180 7.33 23% 24% 53%
190 6.00 34% 0% 66%
260 17.80 24% 20% 56%
320 23.53 42% 13% 45%
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The corridor segments listed above had significant lengths rated in the high
environmental sensitivity category and hence were rated poor candidates,
based on environmental criteria, for highway upgrading. In most cases, these
corridor segments do not have sections with four lanes. However, 1% to 2%
of the length of Corridor Segments 270 and 320 are comprised of four lanes.
Most of the sensitivities are the result of confinements of the highway between
rock cliffs or bedrock outcroppings, water courses and rail tracks. The
specific sensitivities of each Corridor Segment in this category are outlined

below;

Corridor Segment 60 (Squilax Bridge to Sorrento)

Much of Corridor Segment 60 is constrained by rock bluffs located to the
south and the South Thompson River to the north of the TCH respectively. A
portion of the highway has been constructed on riprap fill, that was placed in
the watercourse. There is no riparian vegetation or littoral zone on this riprap
fill. The South Thompson River provides very important fish habitat for
sockeye, coho, pink and chinook salmon as well as Dolly Varden char,
kokanee and other fish species.

Corridor Segment 140 (Cambie)

This Corridor Segment is quite diverse, but contains several environmental
constraints to further TCH expansion. There are several wetlands and low
lying pasture areas that have been disturbed in the past, but which now
provide diverse and tmportant wildlife habitat. There are several constrictions
between bedrock cliffs and the CPR rail tracks and, in some locations,
commercial establishments. The entire segment is located within ALR lands,
and is within the Eagle River valley which supports 2 diversity of fish species.

Corridor Segment 170 (Eagle River Floodplain)

This Corridor Segment is immediately adjacent to the braided Eagle River
channel which provides important fish and wildlife habitat. The highway is
constrained in the central secttons by proximity to the river channe! and
riparian vegetation on the north and a steep unstable bedrock cliff to the south.
Environmental agencies have singled out this area for its importance and
would be reluctant to allow a net loss of fish habitat. This corridor segment is
likely to be very difficult to upgrade.
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Corridor Segment 180 (Three Valley Gap)

Much of this Corridor Segment is constructed on riprap fill that was placed in
the lake on the north side of the highway. The highway is constricted on the
south by a steep and sometimes unstable rock cliff. The riprap in the lake
does not support riparian vegetation or a littoral zone, therefore, even though
this segment is placed in the poor category, opportunities for habitat
enhancement may exist by terracing the fill and planting riparian vegetation 1o
create a littoral zone. While this may be possible, detailed discussions with
regulatory agencies will be required and z long-term plaaning horizon can be
anticipated. Given the dynamic geological conditions in the area, this corridor
segment may be extremely difficult to upgrade.

Corridor Segment 190 (Monashee Summit)

The highway in this area is adjacent to the Tonkawatla Creek and passes near
Victor, Clanwillian and Griffin Lakes. The watercourse between the lakes
provides very important fish habitat. The highway is constrained between
Clanwilliam Lake, and a rock cliff at the eastern end of the segment. There
are two options for expanding the highway, both with a potential for causing
an increase in sedimentation into Victor or Clanwilliam Lakes and the Eagle
River. One option involves expanding the highway by excavating into the hill
slope, increasing the erosion potential of recently exposed cut and fill slopes.
The other option is to expand the highway by placing roadbed fill into the
watercourse. It should be noted that due to the above constraints and the
dynamic geological conditions, upgrading this corridor segment may be
extremely difficult.

Corridor Segment 260 (Mount Revelstoke National Park to Glacier National
Park)

The eastern 10 km of this corridor segment is characterized by steep and
sometimes unstable slopes. The highway varies in proximity to the
Illecillewaet River {contains fish habitat), and areas which are close to the

river may provide an additional sensitivity to expansion.
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Corridor Segment 320 (Golden to Yoho)

The western portion of this corridor segment, which is situated within the
Kicking Horse River canyon may be the most challenging of any of the
sections in the entire corridor. At the time of the field reconnaissance, work
crews were installing rock fall curtains to minimize the danger to highway
users from falling rocks. Several slopes located both up- and down-slope to
the highway have failed and one passing lane was closed as the result of such
a failure. While the eastern LKI sections are located in more forgiving valley
bottom terrain, the severe problems in the western sections place this Corridor

Segment in the poor category.

5.2 Cumulative Effects of Highway Widening

Cumulative effects result from a series of incremental and usually negative
changes caused by past, current, and anticipated projects. Cumulative effects
can be additive such that the consequences of each incremental change is not
significant, but the sum of the changes over time can have considerable
impacts. In addition, the incremental effects of one project, such as highway
widening, can interact with other projects, such as forestry or commercial
developments, resulting in aggregated consequences which can amplify over
time. Cumulative effects generally do not directly affect the project which
initiated the change but, instead, often indirectly affect other environmental or
resource values 1n the vicinity of the project.

The identification of cumulative effects is generally not expected to be as
detailed as the assessment of direct environmental impacts of a project. They
are frequently qualitative, rather than quantitative, especially at an overview
level. As part of this overview study, the potential cumulative effects related
to highway widening were identified using information obtained during the
course of the study, and the best professional knowledge and judgement of the
study team. It should be noted that at an overview level assessment, it is not
possible to identify a comprehensive list of all cumulative effects. The

cumulative effects identified by the study team are presented by subject area
below:
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5.2.1 Terrain

522 Vegetation

5.2.3 Fish

5.2.4 Wildlife

In areas where the road is constructed as a cut and fill road, there may be a
greater likelihood of slope failure from an increase in the size of the road cuts.
An expanded highway will also result in an incremental increase in road run-
off and may raise the likelihood of slope failures below the road. In addition,
the increased amount of run-off from a larger impermeable surface of a wider

highway will result in more water being diverted to ditches and culverts.

Highway improvements, specifically expansion, will result in the loss of
existing road-side vegetation. Sometimes this vegetation can be replaced or
perhaps enhanced. In other cases, the loss of vegetation may include portions
of forest stands that provide wildlife habitat and forest environments. In areas
near watercourses, the loss of riparian vegetation may result from highway
expansion.

The corridor crosses numerous creeks and streams through the use of
traditional culverts. A wider highway will result in longer culverts and could,
therefore, pose 2 more significant barrier to fish migration than a two-lane
highway. The addition of more lanes may also result in the incremental loss of
existing habitat at river and stream crossings and along streams, rivers, and
lakes that parallel the TCH.

Wider highways create a more significant barrier for wildlife to cross than
narrower highways. There are two possible effects: Firstly the wider barrier
may be so significant that some species will be reluctant to cross the highway,
cutting them off from some of their traditional grounds. Secondly, a wider
facility may increase the incidences of vehicle/animal encounters due to the
larger crossing distances.and potentially higher vehicle speeds. Wildlife

fencing may serve to mitigate accident rates involving wildlife.
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5.2.5

Land Use

The increased width of a highway in some locations may result in the loss of
riparian areas which frequently provide transportation corridors for wildlife
migration.

A wider highway will require the application of additional de-icing salt duning
winter months. The added salt may attract more ungulates, potentially
resulting in an incremental increase in vehicle/animal accidents.

A wider highway has increased land requirements when compared to a two- or
three-lane facility. This is especially true when modem standards are applied:
wider lanes; better sight-lines and shying distances; left turn bays; longer
merge lanes; and larger shoulders. Several agency representatives who were
interviewed noted that wide divided highways are not aesthetically pleasing.
Therefore, they wanted to minimize the width of the corridor to the greatest
extent possible, especially within parks. Loss of park land to highway
construction is seen as an inappropriate use of park land by many agency
representatives.

Much of the corridor is within the bottom of river valleys where soils with
high agricultural capability are found. In many cases, the highway is adjacent
to rail tracks or watercourses on one side and agricultural land on the other.
Consequently, any expansion may necessarily take place on agricultural land.
This land requirement for a widened highway amounts to approximately one
hectare per 2.5 km of additional lane (not counting shoulders, merge lanes or
turning bays). When placed on agricultural land this amounts to a significant
incremental land requirement, particularly since much of the ALR land in the
valleys is already confined by steep slopes, water courses, the railway tracks,
the existing highway, and residential and commercial developments.

The existing corridor also includes extensive residential developments in a full
range of configurations. The corridor services the full spectrum of
communities, ranging from municipalitics to retirement communities, or many
smaller communities which may or may not be incorporated, to individual
isolated houses and homesteads. Many of the homes are located directly
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5.2.6 Visual

5.2.7 Cenclusion

adjacent to the highway, and a wider highway may require obtaining some
land which 1s currently privately owned. Similarly, the land requirements for

highways in communities results in cumulative loss commercial land.

The increased size of the highway and right-of-way as viewed from points
away and above the highway may result in a less attractive viewscape. Also,
opportunities to view vistas that are currently seen from two-lane sections of
highway, may be diminished by highway widening if pull-outs or viewpoints
are sacrificed to provide room for a additional lanes.

Over the decades, incremental increases in the rates of development of natural
resources, commercial, and urban areas along the corridor, in concert with
continuous improvements to the highway, have combined to reduce the area
and quality of wildlife habitat. No one class of development is responsible for
the adverse impacts to the environment, but it has been the cumulative effect
of a continuous series of projects and related impacts. When widening the
TCH, there are opportunities to curb additional cumulative effects, reverse
some negative effects of past activities and mitigate some of the impacts to
wildlife and fish habitat in the vicinity of the corridor. Recommendations that
will assist in reversing some past impacts and mitigating some of the
additional impacts of widening are described in section 5.3 and Chapter 6
respectively.

5.3 Highway Design Shortcomings

The planning framework used by MoTH for the TCH includes measures to
gauge various aspects of how the highway performs (see Section 1.2 of this
report). One of the performance measures is environmental sustaiability
which evaluates how well the highway meets environmental criteria in terms of
land alienation, noise, energy consumption, emissions, wildlife, fish, water
pollution and ecosystem function. A shortcoming is identified when the TCH
does not meet the desired performance on one of those measures.
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5.31

The completion of this study revealed general and specific design
shortcomings of the highway with respect to environmental sustainability and
concerns. Some of these are generalized across the length of the corrider,
while others are specific to individual corridor segments. There are
opportunities for MoTH, in conjunction with regulatory agencies, to mitigate
the existing design shortcomings with the upgrading of the TCH.

General Highway Design Shortcomings

The general highway design shortcomings, with respect to the environment,
within the corridor can be placed into the following categories: stream
crossings, riparian zones, wetland isolation, and sedimentation potential, as
outlined below:

Stream Crossings: The Trans Canada Highway crosses dozens of streams
and many of these crossings are culverted. If a culvert is undersized, or if the
volume of run-off since construction of the culverts has increased due to
logging or urban development activities, they could be overtaxed during high
flow periods. If blockages occur, clearing will require emergency in-stream
work permits to be issued outside of normal fish timing windows. Clearing
culverts during times when fish are migrating or spawning, eggs are
incubating, or young are rearing is harmful to fish populations. Therefore,
fisheries agencies consider these undersized culverts as a significant

environmental problem.

Many culverts also block fish access to small streams which could provide
offchannel habitat for species such as coho and rainbow trout. Culverts in
these locations should be replaced with large open bottom structures, or
otherwise constructed to permit fish passage. In other cases, the smaller
streams may not provide fish habitat, but will contribute nutrients to fish
habitat areas and must be functional.

In cases where the stream corridor also acts as a wildlife migration route, the
preferred crossing is a clear span bridge which is wide enough to

accommodate wildlife movements under the highway along the banks of the
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stream. Wildlife crossing under- and over-passes are in the experimental

stages and are experiencing mixed results.

Riparian Zene: Several sections of the highway were constructed directly
adjacent to watercourses and in some cases the banks of the watercourse was
replaced with riprap fill as foundation for part of the highway. This is evident
in locations such as Shuswap Lakes, Three Valley Lake, Griffin Lake, the
Kicking Horse valley, and others. The riprap shoreline is not a productive
habitat, it does not include a littoral zone, nor riparian vegetation which

provides shelter, shade, cover and nutrients for fish.

In areas where the shoreline is composed of riprap fill, significant fish habitat
enhancement or upgrading opportunities are possible. If highway expansion
involves filling in a portion of a watercourse which is already a riprap shore,
environmental agencies will be reluctant to permit the loss of additional water
surface to highway expansion with a similar shoreline. However, if the
expansion were to include the addition of complexity to the shoreline habitat
with terracing and riparian planting, the loss of water surface may be offset by
the addition of more favourable habitat conditions. While the guiding
principle of no net loss of fish habitat will still apply, each case would be dealt
with on an individual basis by the agencies.

Wetland Isolation: In the past, some sections of the highway were
constructed through wetland or floodplain areas, thereby hydraulically
disconnecting some sections from the main complex. For example, in the
Kicking Horse valley near the West Louise Lodge a substantial section of the
floodplain has been cut-off from the main area. By hydraulically reconnecting
the isolated area, the habitat capacity of the entire complex could be
expanded.

MELP staff have commented that any remnant wetland areas which have been
isolated from the main body by the highway or rail tracks could be re-
activated by excavating to groundwater or otherwise hydraulically
reconnecting the isolated portion (Brade, 1997, pers. comm.}. These could be

compensation options in some locations and could significantly augment
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5.3.2

important habitat for chinook, coho, sockeye, kokanee, rainbow, whitefish
and other fish species.

Sedimentation Potential: In areas where excavation has exposed soils, heavy
rainfall could result in sedimentation of water courses. This was evident in the
Beaver River valley, the Illecillewaet River and other locations where highway
construction has exposed erodable soils. Sediment must be kept out of fish-
bearing watercourses during construction and operation of a highway.

Other: Other deficiencies which are not necessarily environmental include
lack of pull-outs at areas which could provide viewpoints, vistas, or stops of
interest.

Specific Highway Design Shortcomings Within Corridor Segments

This overview study did not permit the assembly of a comprehensive listing of
all design shoricomings of an environment nature within the entire corridor.
However, the following listing includes those specific items noted by the study
team members or those mentioned by agency contacts.

Corridor Segment 40

Culverts at Martin, Neds and Dry Creeks could be enlarged to deal with the
frequent blockages occurring at the grade break in the South Thompson
valley. The bedload in the creeks has increased due to soil erosion caused by
ranching activities in the uplands. The blockages have required clearing
outside the normal fish timing windows.

Corridor Segment 80

The highway crosses White and Broderick creeks. Both creeks supported
coho spawning in the past, but have since been affected by agricultural
developments. The Syphon Creek culvert commonly experiences blockages
and must be cleared outside of the normal fish timing window. There is an
opportunity to restore lost habitat for stocks of coho which are severely
depleted in this system, in part by improving fish passage.
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Corridor Segment 90

Highway expansion may provide the opportunity to increase the clearance
under the Salmon River Bridge to reduce the likelihood of logjams. Accidents
are also common on this bridge and present the possibility of releasing fluids
and liquid cargo from vehicles into the water course. Measures which make
the bridge safer for traffic will also reduce the environmental risks.

Corridor Segment 100

The coho stocks in Canoe Creek and others in this system are approaching
critical levels. Any activities or projects which repair lost habitat or can
enhance existing fish habitat in the area will be looked upon favourably by
DFOQ.

Corridor Segment 130

One major tributary, of the Eagle River is the Owlhead Creek which has
supported coho spawning in the past, but has since been affected by logging
activities, gravel operations and other developments. The Owlhead Creek
culvert is also subject to periodic ice dams which must be removed subject to
obtaining emergency approval outside of normal fish timing windows. This
segment provides an opportunity for MoTH to participate in stream habitat
restoration and increase the culvert size.

Corridor Segment 180

The niprap along the fill slope of the highway does not provide a littoral zone
at the edge of Three Valley Lake. It may be possible to expand the highway
by placing fill in the lake, if a new edge which is more fish-habitat friendly is
created. Any construction along the lake in this Corridor Segment, may
provide opportunities to terrace the shoreline, add ripartan vegetation or
otherwise enhance the existing features to improve the productivity of fish

habitat. Any upgrades in this corridor segment are likely to be very difficult
and very costly.

Corridor Segment 240

While steep gradients exist, apparently some of the tributaries of the
Illecillewaet River could provide fish habitat if the crossings were designed to
prevent blockages or were replaced with single span bridges.
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5.3.3 ~ Summary

5.4 Information Gaps

Corridor Segment 270

Within the Beaver River valley, a section of the highway has recently been
realigned to provide increased clearance between an unstable slope and the
highway. The soils on this siope are exposed to potential erosion forces and
sediment could be washed into the Beaver River during high rain-fall or run-
off events.

Corridor Segment 330

Within the Kicking Horse valley some areas of the floodplain on the north side
of the highway have been isolated from the main complex by highway
construction. Hydraulically reconnecting isolated areas of floodplain could
improve the productivity of the system.

These design shortcomings do not currently affect the interaction between the
TCH and the travelling public, but rather, the interaction between the TCH
and the natural environment. Remedying these potential problems during the
construction of the TCH expansion, will reduce the impacts of the highway on

the environment.

This study was based on the information obtained from documented sources,
the field reconnaissance and interviews with agency staff. There are portions
of the TCH for which there is no documented information on fish habitat,
wildlife and archaeolopical resources.

The available documented information on fish habitat is fairly comprehensive
throughout most of the corridor. However, there are a few areas were the
information is not entirely complete. The documented information on Three
Valley Lake, the Kicking Horse River and the various tributaries to the
Columbia River is incomplete. Therefore, the study team had to rely on
anecdotal information obtained from MELP and DFO and staff.
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The documented information on wildlife, apart from the WARS data, within
the study area is quite limited. The only areas for which detailed
environmental studies have been undertaken are the national parks, the portion
of the TCH corridor between Donald and Yoho National Park and the
Tonkawatla Creek watershed. The study team has relied on WARS data and
anecdotal information obtained from MELP staff for information on wildlife
for the remainder of the study area.

Archaeological Overview Assessments have been conducted for the portion of
the TCH from Kamloops to Canoe, Malakwa to Revelstoke and Donald to
Yoho National Park. Archaeological inventories are currently ongoing in
Mount Revelstoke, Glacier and Yoho National Parks. Archaeological
assessment studies have not been documented for the remainder of the TCH
corridor, therefore the archaeological potential remains unknown. The study
team has relied upon the documented Archaeological Overview Assessment
studies for information on the archaeological resources of the study area.

The ratings for the corridor segments were based on the available documented
information, the field reconnaissance and the interviews with agency staff.
The gaps in information for each Corridor Segment identified are summarized
in Table 5.4. It should be noted that, at an overview level assessment, this
information is not comprehensive.

Acres Intemational

5-19 April 1998



Table 5. 4 Summary by Corridor Segment of Gaps in Data

Comdor Fisk Wildlife  Archacology  Environmental Description
Segment Rating
10 v Fair Kamloops
20 v Good Kamloops
30 v Good South Thompson River
40 v Fair South Thompson River
50 v Fair Little Shuswap Lake
60 v Poor Shuswap Lake
70 v Good Shuswap Lake
80 v Good Shuswap Lake
90 v Good Salmon Arm
100 v Good Salmon Arm-Canoe
110 v v Fair Shuswap Lake
120 v v Fair Sicamous
130 v v Good Eagle River
140 v v Poor Eagle River
150 v Fair Eagle River
160 v Good Eagle River
170 v Poor Eagle River
180 Poor Three Valley Lake
190 v Poor Victor and Clanwilliam Lakes
200 Good Tonkawatla Creek
210 v Good Big Eddy
220 v Fair Revelstoke
230 v v Good Revelstoke
240 v v Good Tilecillewaet River
250 Fair Mount Revelstoke Nationa! Park
260 v v Poor Tllecillewaet River
270 Fair Glacier National Park
280 v 4 v Fair Glacier National Park to Donald.
290 Fair Columbia River
300 Fair Golden
310 Good Golden
320 v Poor Kicking Horse River
330 v Fair Y oho National Park

v Indicates more information is required.

5.5 Conclusion

Upgrading those corridor segments rated as “good candidates™ will likely
result in fewer environmental difficulties than lesser ranked segments. While
all upgrade activities will require environmental agency consultations, and
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more detailed environmental reconnaissance, it can be anticipated that pre-
planning activities will be most successful with the good candidate corridor
segments.

The corridor segments rated as fair candidates will likely require more detailed
and longer term advanced planning, while some sections of the poor candidate
segments will require long planning horizons and, in some cases, creative

solutions to overcome or mitigate environmental constraints and problems.

The upgrading of some specific cornidor segments of the highway may provide
opportunities to correct design shortcomings which resulted when some
sections of the TCH were originally constructed at a time when environmental
sensitivities were not as well understood as they are today. Upgrade activities
can make use of the presence of construction crew and equipment to correct
undersized culverts, create riparian zones in fish bearing waters, improve
clearances under bridges and reduce or eliminate the amount of sediment
entering fish-bearing watercourses. In some cases, compensatory activities,
(e.g., hydraulically reconnecting isolated wetland areas, excavating
groundwater-fed fish rearing channels, etc.), may assist in gaining agency
approval in areas where mitigation may be difficult or very costly.
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Chapter 6

Recommendations

This chapter presents recommendations for minimizing or mitigating the
potential environmental impacts from upgrading the TCH.

The recommendations below are derived from our observations during the
Rapid Environmental Appraisal, suggestions from government agency staff,
and from our synthesis of existing environmental and archaeological
assessment studies of the corridor. Given the overview level of this project,
the following recommendations are necessarily generalized and will need to be
based on more detailed studies in the next stages of MoTH planning. The
recommendations below serve to alert MoTH about issues and resources
identified in this study that require further attention.

The recommendations are presented in two parts. The first part (6.1)
describes general recommendations applicable to the entire TCH corndor.
The second part (6.2) provides specific recommendations for individual
corridor segments.

6.1 Corridor-wide Recommendations

6.1.1 Terrain

These recommendations include general mitigation measures that could be
utilized to minimize the environmental impacts of upgrading the highway.

These recommendations have general applicability to the entire TCH cormidor.

Geotechnical studies should be conducted prior to upgrading any portion of
the TCH, regardless of the environmental rating of the corridor segment.
However, there are numerous sections where the highway was constructed on
steep terrain and geotechnical investigations should focus on preventing the
erosion of the surficial materials and an accompanying sediment discharge
into a watercourse. It will likely be extremely difficult to upgrade the highway
along its existing alignment in areas such as Three Valley Gap (Corridor
Segments 170 - 190) and the Kicking Horse River (Corridor Segment 320).

In such areas with steep and limiting terrain, geotechnical investigations
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should compare the feasibility of upgrading the existing alignment with
constructing alternative alignments.

6.1.2 Hydrology and Water Quality

6.1.3  Fish Habitat

In watersheds where logging activities have resulted in harvesting significant
areas of forest, the loss of mature forest cover may result in increased surface
and subsurface flows. Indices from a Watershed Assessment (Forest
Practices Code), including Equivalent Clear Cut Area (ECA) give an
indication of the proportion of natural forest removed. Highway culverts
should be designed to accommodate increased water flows in watersheds
where forest harvesting has, or will, create high ECA indices.

The paved highway surface acts as a storage surface for hydrocarbons, road
salt, and other contaminants during dry weather. Rain fall then delivers a
pulse of accumulated debris, heavy metals, and petroleum products into
watercourses. Biofiltration of highway runoff should be considered in
environmentally sensitive areas such as wetlands and where there are high fish
habitat values. This will involve diverting the runoff into a marsh
environment vegetated with native wetland plants that will filter out the
contaminants. Common species used to vegetate biofiltration ponds include
cattails and rushes.

Most corridor segments are adjacent to important fish habitat. In the western
section of the corridor, the Fraser watershed supports important anadromous
and nonanadromous fish species. In the eastem section, the Columbia
watershed is important habitat for non-anadromous species including a variety
of trout species, whitefish, char, kokanee and, in some locations, the
endangered white sturgeon. Therefore, any work which is undertaken near a
watercourse must include measures that reduce or mitigate the possible
detrimental effects of sediment entering the water.

Any highway expansion that requires the alteration of the shoreline, or
reduction of fish habitat areas will require approval from DFQ. By initiating
contact with appropriate staff at an early stage, regulatory agency input can
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be considered in the design of the upgrade. The agencies can then provide
assistance with mitigation or compensation measures. In many instances,
specific characteristics of different habitat areas may require different
mitigation measures. Regulatory staff reported that they are willing to
consider and assist with projects on a site by site basis. 1f mitigation is not
possible, DFO generally requires compensation in the form of habitat
replacement, on a “two-for-one” basis (e.g., 2 m* replacement for each 1 m* of
lost habitat).

Highway construction activities provide opportunities to correct existing
shortcomings to fish and wildlife habitats along the corridor. For example,
undersized culverts can be replaced, during highway widening, with larger
diameter pipes more suitable for fish passage. Another exampile is
modification of an existing road fill in a waterbody to create a more
productive shoreline environment. If reducing the width of a stream or lake is
deemed the most feasible means of widening the highway, it may be possible
to increase overall productivity of the ecosystem in two parts. First, by
placing appropriately sized and sloped riprap, and second, by planting riparian
vegetation on a narrow terrace. In other instances compensation projects may
involve the excavation of a groundwater-fed side channel, the re-establishment
of an isolated portion of floodplain or wetland, or other similar projects. Co-
ordination between MoTH and agencies responsible for wildlife and fish
during planning of highway widening will lead to fiscal efficiencies as
equipment and crew will be onsite for highway construction. The only costs
incurred in remedying these shortcomings will be incremental costs.

6.1.4  Riparian Buffers for Rivers and Streams.

Riparian areas have an important role in maintaining biodiversity. Riparian
vegetation protects and stabilizes stream banks, moderates water
temperatures, and provides nutrients from litter drop for aquatic organisms
and large material for stabilizing channels and for creating a variety of aquatic
habitats. Riparian areas are also diverse in plant and animal species with
animals often using riparian corridors as travel corridors. The TCH follows

or intersects numerous rivers and streams between Kamloops and the Alberta
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border. Where nparian areas exist, planning and construction of highway
improvement projects should protect and retain the expanse and function of
these areas.

As a general guideline, where there are natural ripanian areas, highway
construction activities should be kept a minimum of 30 to 50 m from wetland
areas and watercourses (except at crossings) that support fish, or drain into
fish bearing waters. Within this riparian buffer, construction activities and
discharges such as runoff from the highway should be carefully managed to
protect the integrity and function of the riparian areas. With ripanian areas
along major rivers, the riparian buffer should be increased to a width of

100 m. Where fish are not present, the width of the riparian buffer can be
reduced, but a riparian buffer of 10 to 30 m is still required to maintain stream
bank stability and water quality. More site specific field surveys will be
required to mark out riparian protection areas in the field prior to the start of
construction activities. The buffer widths suggested here are based on the
widths recommended by Department of Fisheries and Oceans, the B.C.
Ministry of Forests and Ministry of Environment, Lands, and Parks for
forestry and urban developments (British Columbia 1995; Department of
Fisheries and Oceans, 1994, 1997).

In many cases, the TCH borders major watercourses and the riparian area is
very narrow or no longer exists. Where possible, highway construction and
maintenance activities (e.g. mowing) should allow natural vegetation to grow
and riparian areas to become established.

6.1.5 Wildlife Interactions

The data are inconclusive on the relationship between vehicle collisions with
wildlife and widening the TCH (Woods, 1997, pers. comm.). Singer (1975)
predicted no increase in elk mortality after the expansion of a highway in
Glacier National Park, Montana. He noted that most elk crossings took place
at night when traffic is reduced and that four lanes may create a barrier that
elk are unwilling to cross. Falk et al. {1978) suggested that an increase in
traffic volume from a four-lane highway may frighten away white-tailed deer,
and deter them from crossing. This will reduce the need for fencing. Other
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studies (Reilley and Green, 1974) have shown increases in wildlife kills of up
to 500% after a two-lane highway is expanded to four lanes. However, after
several years the rate of road kill may diminish and stabilize, but at a rate still
higher than the rate of kill for two lanes (Woods, 1990). There is no
consensus in the studies reviewed on the effect of highway widening on vehicle
collisions with wildlife.

It appears that those species which travel alone or in small groups, such as
white-tailed and mule deer, are less vulnerable to road kill than those which
travel in larger groups. A herd of elk for example, will be vulnerable if they
are crossing a highway and individuals are separated by traffic. Observations
by John Woods (1990) indicate that separated animals may become highly
agitated and “bolt” through traffic to join the remainder of the herd.

In specific corridor segments or LK1 sections where road kills of elk and other
wildlife are very common, some measures to reduce the problem should be
considered, especially if the highway intersects a known migration route.
Observations by Woods (1997, pers comm.) suggest designing bridge
crossings to accommodate animal movements. When designing crossings,
MoTH should consider making the span fong enough so that there is space
between the water course and the abutment for animals to walk.

Wildlife crossings and underpasses have been implemented in a variety of
locations and applications. While the data regarding the success of wildlife
crossing structures are still inconclusive, in very general terms, it appears that
open spans are more likely to be used successfully than culverts and that large
culverts are more successful than small ones. It also appears that elk and deer
are more likely to use¢ underpasses than moose and sheep (Woods, 1990).

Wildlife fencing has been use extensively along the Coquihalla, and in the
Banff National Park. Fencing projects have had varied success rates as there
have been instances of wildlife gaining access through the fence and then
becoming trapped inside the corridor, leading to extreme agitation for the
animal. Therefore, fences must be well sealed at the “ends”, and be regularly
maintained to ensure integrity. In some instances, one-way exits from within
corridors were provided with mixed success (Woods, 1997, pers. comm.).
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6.1.6

Additional wildlife studies should be conducted throughout most of the study

area, particularly outside of the national parks and west of the Rocky
Mountain Trench.

Archaeological Resources

Detailed Archaeological Impact Assessment studies are required prior to
upgrading the TCH in the following cornidor segments:

s, Kamloops to Canoe (Corridor Segments 30-100);

¢, Malakwa to Revelstoke (Corndor Segments 160-210); and

s, Glacier National Park east boundary to Yoho National Park west
boundary (Corridor Segments 290-320).

Archaeological Impact Assessments for Mount Revelstoke National Park,
Glacier National Park, and Yoho National Park (Corridor Segments 250, 270
and 330) are ongoing and should be completed prior to the commencement of
any expansion of the TCH in the national parks. Archaeological Impact
Assessments are generally required to further define the potential
archaeological resources identified in the Archaeological Overview
Assessment.

Archaeological overview assessments are required for the following sections
of the TCH where there is very little knowledge of the archacological
potential:

¢, Canoe to Malakwa (Corridor Segments 110-150);

s, Revelstoke to Mount Revelstoke National Park (Corridor

Segments 220-240);
¢, Mount Revelstoke National Park to Glacier National Park
(Cormnidor segment 260); and

e Glacier National Park to Donald (Corridor segment 280).

April 1998

6-6 Acres International



6.1.7 Agricultural Resources

6.1.8  Air Quality

The ALR land, in close proximity to the TCH, that could be affected by a
highway upgrade should be identified. ALR land is present in the following
sections of the study area:

. Kamloops to Canoe (Corridor Segments 30-100);

. Sicamous to the Perry River Bridge (Corridor Segments 130-
160);

. Revelstoke (Corridor segment 230); and

. Donald to Golden (Corridor segment 290).

The air guality problems in the larger urban areas on the TCH should be
assessed. MELP does not currently collect data on air pollution from vehicles
along the TCH comridor. As traffic volumes build, the contribution from
vehicles to air poliution will increase and the air poliution from motor vehicles
should be monitored. Otherwise, widening the TCH is not expected to have a
significant effect, positive or negative, on air quality along the corridor.

6.2 Recommendations by Corridor Segments

The following recommendations describe measures for minimizing or
mitigating expected impacts to the environment from highway widening in
specific corridor segments. The corridor segments are grouped by the rating
of suitability for widening; good, fair, and poor.

6.21 Recommendations for Corridor Segments Rated Good Candidates for Widening

6.2.1.1 Corridor Segment 20 (Urban Kamloops)

1. Design a highway upgrade to conserve salmonid habitat along the South
Thompson River mainstem and its tnbutaries.
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2. Determine the distribution of the Red-listed Big Sage-Bluebunch

Wheatgrass and the Rough Fescue-Bluebunch Wheatgrass plant
communities.

6.2.1.2 Corridor Segment 30 (Kamioops to Monte Creek)

L.

Design the highway upgrade to conserve salmonid habitat along the South
Thompson mainstem, and its tributaries.

Conserve rainbow trout habitat in Campbell Creek.

Investigate methods of preventing wildlife/vehicle collisions.

Determine if widening the TCH will impact the existing LaFarge Canada
Inc. mineral claim in this corridor segment. This corridor segment also
contains a documented mineral occurrence (potential clay deposit) that
could be a target for future claim staking.

6.2.1.3 Corridor segment 70 (Urban Sorrento}

L.

Design the highway upgrade to conserve the salmonid habitat in the South
Thompson mainstem, and in Shuswap and Little Shuswap Lakes.

Ensure safe public access to the campsite on Shuswap Lake and
associated nearby service facilities.

Minimize the disruption to the gravel pit operations near Sorrento.

6.2.1.4 Corridor segment 80 (East End Sorrento to West Border Saimon Arm)

1.

Conduct geotechnical investigations that evaluate options to minimize the
risk of erosion and prevent a sediment discharge from entering Shuswap
Lake when widening the highway at the Kault Hill viewpoint.

Enlarge the Syphon Creek culvert to prevent blockages from occurring
outside of the normal fish timing window.

Consider rehabilitating White and Broderick Creeks in conjunction with
other agencies (DFO, MELP and MoF} when upgrading this portion of
the TCH.

Design the highway upgrade to conserve the Class 1 fish habitat at
Shuswap Lake.
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Investigate means of preventing wildlife/vehicle collisions and design the
highway upgrade to protect a small wetland at offset 56 km (LKI segment
#0935).

Determine the distribution of the Red-listed Mosquito Fern and the Blue-
listed Thyne-leaved Spurge.

Ensure safe public access to Herald Provincial Park, White Lake
Provincial Park, Sunnybrae Provincial Recreation Area, Shuswap Lake,
and White Lake.

. Note that this corridor segment contains a documented mineral occurrence

that could provide a target for future claim staking.

6.2.1.5 Corridor segment 90 (Salmon Arm)

1.

Investigate the feasibility of increasing the clearance under the Salmon
River Bridge to reduce the likelihood of log jams.

Design the TCH upgrade to conserve salmonid habitat in the Salmon
River and the Salmon Arm of Shuswap Lake.

Design the TCH upgrade to conserve the waterfowl and shore bird habitat
areas on the Salmon River Floodplain and at Salmon Arm Bay.
Determine the distribution of the Red-listed Western Grebe, Mosquito
Fern and Hairy Water Clover, as well as the distribution of the Blue-listed
American Sweetflag.

Ensure safe public access from the TCH to tourist and recreational
facilities.

6.21.6 Corridor segment 100 (Saimon Arm to Canoe)

L.

3.

Consider restoring salmonid habitat in Canoe Creek where coho stocks are
near extinction levels. Work with other agencies (DFQ, MELP and MoF)
when upgrading this portion of the TCH.

Investigate methods to prevent wildlife/vehicle collisions and design the
highway upgrade to protect a small wetland at the 2 km mark of the

cormidor segment.

Maintain safe public access from the TCH to Shuswap Lake.
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6.2.1.7 Corridor segment 130 (Jct. Hwy. 97A to Kerr Road).

L

Design the highway upgrade to conserve the salmonid habitat of the Eagle
River.

Consider working jointly with other agencies (DFO, MELP and MoF) to
rehabilitate the coho spawning habitat in Owlhead Creek degraded by
logging activities, gravel operations and development when upgrading this
corridor segment.

Enlarge the Owlhead Creek culvert crossing to reduce the risk of ice dams
outside of normal fish timing windows.

Investigate methods to prevent wildlife/vehicle collisions.

5. Determine the distribution of the Red-listed Mosquito Fem.

Note the presence of two docurnented mineral occurrences that could
possibly be targets for staking mineral claims.

6.2.1.8 Corridor segment 160 (Malakwa Road to Perry R Bridge)

1.

Design the highway upgrade to conserve the salmonid habitat of the Eagle
River.

Investigate methods to prevent wildlife/vehicle collisions.

Ensure safe public access to Gorge Creek, the historic monument at
Craigallachie, a trailer park and commercial camp ground with some
bedrock exposure,.

6.2.1.9 Corridor segment 200 {(Clanwilliam Overhead to Big Eddy Road)

1.

Design the highway upgrade to conserve fish habitat in Tonkawatla Creek
as it 1s the only spawning area for yellow-fin rainbow trout.

6.2.1.10 Corridor segment 210 (Big Eddy Road to JCT. Hwy. 23 South)

L.

Conduct geotechnical investigations to determine the most effective means
of minimizing the risk of erosion and preventing a sediment discharge into
Tonkawatla Creek when expanding the TCH where it is constrained by
railway tracks and exposed bedrock.

Design the highway upgrade to conserve fish habitat in the Columbia
River and in Tonkawatla Creek.
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6.2.1.11 Corridor segment 230 (East Revelstoke)

1. Re-design culverts on tributaries to the Iliecillewaet River to allow for fish
passage.

2. Design the highway upgrade to conserve salmonid habitat in the
Illecillewaet River.
Investigate methods to prevent wildlife/vehicle collisions.

4. Ensure safe public access from the TCH to the KOA campground and the
Alpine area of Mount Revelstoke Nationa! Park.

6.2.1.12 Corridor Segment 240 (Revelstoke City Limits to Mount Revelstoke National Park
Border

1. Conduct geotechnical studies focused on controlling erosion and
preventing a sediment discharge from entering the Illecillewaet River when
expanding the highway where it is confined by steep slopes and the
Illecillewacet River.

2. Design the highway upgrade to conserve the salmonid habitat in the
Illecillewaet River and its various tributaries.

3. Investigate methods to prevent wildlife/vehicle collisions.
Ensure that the design of the highway upgrade includes pullouts and rest
areas to allow public access viewpoints of the Hlecillewaet River Valley,
and Mount Revelstoke National Park in a safe manner.

6.2.1.13 Corridor Segment 310 (Golden)

1. Design the highway upgrade to conserve fish habitat in the Kicking Horse
River and the Columbia River.

2. Design the highway upgrade to prevent wildlife/vehicle collisions and
preserve the Columbia Wildlife Management Area.

3. Determine the distribution of the presence of the Red-listed white sturgeon.

4. Ensure the highway upgrade does not interfere with the operations at the
gravel pit.

Acres International 6-11 April 1998



6.2.2

Corridor Segments Rated Fair Candidates for Widening

The following recommendations should be carried out when upgrading the

TCH within the following corridor segments. These corridor segments have

greater environmental sensitivities than the ones rated good and widening the
highway will be more difficult in these segments.

6.2.2.1 Corridor Segment 10 (Urban Kamloops)

1. Conduct geotechnical studies prior to upgrading the steep sections of this

corridor segment to determine the most effective erosion control methods
and prevent a sediment discharge into Peterson Creek.

2. Determine the distribution of the Blue-listed Threadsilk Milk-Vetch
3. Ensure that a highway upgrade does not impede access to the two gravel

pits located near Peterson Creek.

6.2.2.2 Corridor segment 40 (Monte Creek to Chase)

1.

Conduct geotechnical studies focused on controlling erosion and
preventing a sediment discharge from entering the South Thompson River
prior to upgrading the section confined by steep slopes, the railway line
and the South Thompson River.

Enlarge the culverts on Martin, Neds and Dry creeks to reduce the risk of
blockage, which would require emergency actions outside of normal fish
timing windows.

Design the highway upgrade to conserve saimonid habitat in the South
Thompson mainstem.

Investigate methods of preventing wildlife/vehicle collisions and conserve
a wetland area near the 20 km offset (LKI Segment #0935).

Ensure safe public access from the TCH to the puliouts and viewpoints
within this corridor segment.

Minimize the disruption on the two existing gravel pit operations in this
corridor segment.
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6.2.2.3 Corridor segment 50 (Chase to Squilax Bridge)

1.

Conduct geotechnical investigations, prior to upgrading the steep sections
of the highway between offsets 29.5 km and 31.2 km (LKI segment
#0935), focused on erosion control and minimizing the risk of a sediment
discharge into Little Shuswap Lake.

Design the highway upgrade to conserve the extremely sensitive fish
habitat that supports sockeye and coho salmon juveniles.

Investigate methods of preventing wildlife-vehicle collisions.

Determine the distribution of the Red listed Purple-Eyed Grass and Blue-
Iisted Great Basin Nemophila.

Ensure safe public access from the TCH to Silver Beach Resort, Shuswap
Lake, and Roderick Haig Brown Provincial Park, as well as access to
viewpoints of Little Shuswap Lake.

Note that there are two documented mineral occurrences within this
corridor segment that could be targets for future claim staking.

6.2.2.4 Corridor segment 110 {Canoe to Bruhn Bridge)

L

Conduct geotechnical studies to evaluate options for controlling erosion
and preventing a sediment discharge from entering Shuswap Lake when
upgrading a steep section near Canoe and another near the Bruhn Bridge.
Design the highway upgrade to conserve the salmonid habitat in Shuswap
Lake.

Ensure that there is safe public access from the TCH to Mara Point
Provincial Park.

Determine the impacts of the TCH upgrade on the three existing mineral
claim blocks.

Note that there are seven documented mineral occurrences that could be
future targets for mineral claim staking.

6.2.2.5 Corridor segment 120 {Urban Sicamous)

L.

Design the TCH upgrade to conserve the salmonid habitat in the Sicamous

Narrows. Note that a highway upgrade will involve widening the Bruhn
Bridge.
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2. Determine the distribution of the Red-listed Mosquito Fern and the Blue-
listed Blunt-Sepaled Starwart.

6.2.2.6 Corridor Segment 150 (Malakwa)

1. Preserve the salmonid habitat in the Eagle River.
2. Preserve the oxbow lakes on the Eagle River floodplain.
3. Ensure access to the gravel pits near Malakwa.

6.2.2.7 Corridor Segment 220 (Jct. Hwy. 23 South to Jct. Hwy. 23 North)
1. Design the highway upgrade to conserve fish habitat in the Columbia River

6.2.2.8 Corridor segment 250 (Mount Revelstoke National Park)

1. Conduct geotechnical studies to determine the most effective measures to
control erosion given that the slopes are moderately steep throughout this
entire corridor segment.

2. Design the highway upgrade to protect the fish habitat in the Illecillewaet
River.

3. Investigate means of mitigating vehicle/wildlife collisions as this corridor
segment contains mortality “hotspots™ for moose and mountain goats near
the Clachnachudainn Cliffs area (LKI segment #0975, 18 km).

4. Note that this corridor segment is located entirely within Mount
Revelstoke National Park and that any highway expansion activities are
subject to the environmental assessment procedures established by Parks
Canada.

5. Ensure safe public access from the TCH to the Laureate Picnic Area and
the Big Cedars Picnic Area and Trail.

6.2.2.9 Corridor segment 270 {Glacier National Park)

1. Conduct geotechnical investigations prior to upgrading the steep or
confined sections of this corridor segment. The focus of these studies
should be on controlling erosion and preventing a sediment discharge into
Connaught Creek and the Beaver River.
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Design the TCH upgrade to conserve the fish habitat in the Illecillewaet
River, Connaught Creek and the Beaver River.

Investigate methods to prevent vehicle/wildlife accident collisions as this
corridor segment contains mortality “hotspots” for moose, mountain goats
and black bears.

Note that this corridor segment is located entirely within Glacier National
Park and any highway expansion work is subject to the environmental
assessment procedures established by Parks Canada.

Ensure safe public access from the TCH to the visitor centre at the top of
Rogers Pass, the Beaver Picnic Site and the Mountain Creek Campsite.

6.2.2.10 Corridor segment 280 (Glacier National Park to Columbia River Bridge})

I

Design the highway upgrade process to conserve fish habitat in Quartz,
Wiseman and Oldman creeks.

Investigate methods to mitigate the extremely high wildlife/vehicle
accident rate as this area is used by moose and caribou as a migration
corridor,

Determine the distribution of old growth forest in this corridor segment
and design the highway upgrade to conserve as much of it as possible.
Determine the distribution of the Red-listed Giant Hyssop

Ensure safe public access from the TCH to forestry recreation areas,
existing rest areas and lookouts, Big Lake Resort, Heather Mountain
Lodge and Kinbasket Lake.

Determine the impact of a potential highway upgrade on the two current
mineral claims within this corridor segment.

6.2.2.11 Corridor segment 290 (Donaid to Anderson Rd)

L

Design the highway upgrade to conserve fish habitat in the Columbia
River, particularly off-channel rearing habitat.

Investigate methods of preventing wildlife/vehicle collisions as the
highway traverses a major wildlife migration cornidor.

Design the TCH upgrade to protect the wetlands on the Columbia River
floodplain.

Determine the distribution of the Red-listed Crawe’s Sedge.
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5. Ensure safe public access from the TCH to Burgess and James Gadsen

Provincial Park, Marl Creek Provincial Park, numerous forestry service
campsites along Blackwater Creek Valley and a rest area at 38.7 kmn
offset (LKI segment #0985).

Minimize the disruption to the two existing grave! pit operations in this
corridor segment.

6.2.2.12 Corridor segment 300 (Anderson Rd to Junction Highway 95 Golden)

L.

Conduct geotechnical investigations to determine the most effective
measures of controlling erosion when upgrading the section of highway,
confined by a bedrock cliff and a wetland.

Design the highway upgrade to conserve fish habitat in the Columbia
River.

Investigate methods of mitigating the high wildlife/vehicle accident rate as
the highway traverses a major wildlife corridor and ensure that measures
are implemented to protect the wetland.

Note that this corridor segment contains one documented mineral
occurrence that could be a future target in claim staking.

Minimize the disruption to the existing gravel pit operations near
Edelweiss.

6.2.2.13 Corridor segment 330 (Yoho National Park)

L

Conduct geotechnical investigations, for areas where the TCH is confined
by floodplain and steep valley slopes, to determine the most effective
measures to control erosion and prevent a sediment discharge from
entering the Kicking Horse River.

Design the culverts and other drainage structures to accommodate debris
flows.

Design the highway expansion to conserve the fish habitat in the Kicking
Horse River and in Wapta Lake.

Investigate methods of minimizing the wildlife/vehicle accident rate as this
corridor segment traverses excellent wildlife habitat.

Determine the distribution of the Blue-listed Macoun’s Fringed Gentian.
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6. Note that this corridor segment is located entirely within Yoho National

Park and any highway expansion work is subject to the environmental
assessment procedures established by Parks Canada.

Note that this corridor segment contains 6 known mineral occurrences
including 2 past producing mines. These are not likely to be targets for
claim staking as it is unlikely that any future mineral extraction activities
will be occurring within a national park.

6.2.3 Corridor Segments Rated Poor Candidates for Widening

The following are recommendations when upgrading the TCH within corridor
segments rated poor. In these segments, the highway may be difficult to
upgrade and, in some cases, it may not be possible to widen the TCH along its
existing alignment without serious environmental risk .

6.2.3.1 Corridor segment 60 (Squilax Bridge to Sorrento)

1.

Conduct geotechnical investigations examining the feasibility of upgrading
the steep sections of the highway. Note that highway improvements may
be difficult and costly.

Design the highway upgrade to conserve the valuable salmonid habitat in
the South Thompson River.

Ensure that there is safe public access from the TCH to the existing
pullouts and viewpoints where the TCH is right beside Shuswap Lake and
the South Thompson River.

Determine if the TCH upgrade will have any impacts on the one existing
mineral claim within the corridor segment.

6.2.3.2 Corridor segment 140 (Kerr Road to Start of Four Lanes)

L.

Conduct geotechnical investigations prior to upgrading the steep or
confined sections of the TCH to evaluate the options for erosion control
and prevention of a sediment discharge into the Eagle River.

Design the TCH upgrade to conserve the salmonid habitat in the Eagle
River,

Investigate methods of mitigating the high vehicle/wildlife accident rate
and preserving two wetland areas near the 7 km and 9 km offsets (LKI
Segment #0960},
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6.2.3.3 Corridor segment 170 (Eagle River Floodplain)

1. Conduct geotechnical investigations to determine the means to control
erosion and prevent a sediment discharge into the Eagle River or Gniffin
Lake by upgrading the highway along the steep sections. Note that it may
be very difficult to upgrade the TCH along its existing alignment.

2. Design the TCH upgrade to conserve the high salmonid habitat values of
the Eagle River.

3. Investigate methods of preventing vehicle/wildlife collisions.

4. Determine the distribution of the Blue-listed Orange Touch-Me-Not.
Provide safe public access from the TCH to Crazy Creek, the Enchanted
Forest, Edelweiss Lodge and Griffin Lake,

6.2.3.4 Corridor segment 180 (Three Valley Gap)

1. Conduct geotechnical investigations to determine the feasibility of
upgrading this corridor segment, particularly in the steeper confined areas.
Upgrading the highway in this Corridor Segment may be extremely
difficult, given the dynamic geological conditions.

2. Upgrade the TCH only if the salmonid habitat of the upper Eagle River
system can be conserved.

3. Provide safe public access from the TCH to Three Valley Resort and a
large pull-out area at Three Valley Lake.

6.2.3.5 Corridor segment 190 (Woods Overhead to Clanwilliam Overhead)

1. Conduct geotechnical investigations to determine the feasibility of
upgrading this corridor segment, particularly in the steeper confined areas.
Upgrading the highway in this Corridor Segment may be extremely
difficult, given the dynamic geological conditions.

2. Design the highway upgrade to conserve important fish habitat between
Three Valley, Victor and Clanwilliam Lakes.

Determine the distribution of the Blue-listed Small-Flowered Willowherb.

4. Ensure there is safe public access from the TCH to Victor Lake Provincial
Park.
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5. Note that there are three known mineral occurrences that could become

future targets for mineral claim staking.

6.2.3.6 Corridor segment 260 (Mount Revelstoke National Park to Glacier National Park}

1.

Conduct geotechnical investigations prior to upgrading the steep or
confined sections of this corridor segment. The focus of these studies
should be on controlling erosion and preventing a sediment discharge into
lllecillewaet Raver.

Design the TCH upgrade to protect the salmonid habitat in the
Hlecillewaet River.

Investigate methods of preventing wildlife/vehicle collisions in this
corridor segment , as the TCH passes through a mountain goat wintering
range.

Note there are six mineral occurrences located within this cormidor
segment that could be targets for future claim staking.

Ensure the TCH upgrade provides safe public access to viewpoints of the
Tllecillewaet Canyon and to Canyon Hot Springs.

6.2.3.7 Corridor segment 320 (Golden View Road to Yoho National Park)

1.

Conduct geotechnical studies to determine the feasibility of upgrading the
steep or confined sections in the first half of this corridor segment. An
upgrade may be extremely difficult along the existing alignment.

Design the highway upgrade to conserve fish habitat in the Kicking Horse
River.

Investigate methods to prevent vehicle/wildlife collisions as the TCH
traverses a heavily used wildlife migration corridor.

Determine the distribution of the Red-listed Dark Lamb’s Quarters.

Note that this corridor segment contains three documented mineral
occurrences, however they cannot be targets for future claim staking until
after November 2001 when the Mineral Reserve Zone status of the
Kicking Horse Valley, established at the request of MoTH, expires.

Ensure safe public access to existing pull-outs and viewpoints from the
TCH.
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6.3 Remarks

These recommendations will minimize or mitigate the potential environmental impacts which are likely to
accrue as a result of increasing the width of the TCH. These recommendations were prepared from our
overview level reconnaissance of the 441 km corridor and, therefore, more detailed studies will be required
when upgrading specific sections of corridor segments.
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Chapter 7

Conclusion

Actres International Limited evaluated the environmental issues related to
widening the Trans Canada Highway, between Kamloops and the Alberta
border. We inspected the physical and environmental characteristics of the
corridor and reviewed available reports, maps, and air photos. This
information was synthesized to yield environmental ratings (good, fair, or
poor) of each of the corridor segments of the highway for suitability for
widening. Of the 33 segments, 13 were rated as good candidates, 12 rated
Jair, and 8 rated as poor. Topography limits opportunities to widen the
highway because in many places, the highway is confined between a rock wall
on one side and a watercourse, wetland area or other confinement on the other.
Options for widening the highway are limited in these situations. The
environmental ratings will be used by the Ministry of Transportation and
Highways in a Multiple Accounts Evaluation to develop a cost effective
approach for improving the highway.

This report also provides recommendations for minimizing or mitigating
potential environmental impacts associated with widening the highway. The
study identified fish and fish habitat as the major resource value constraining
highway widening. Much of the highway corridor parallels regionally
important fish bearing waters. Not only are the mainstem rivers important,
but also the numerous streams which serve as spawning and rearing habitats.
Recommendations are provided for minimizing or mitigating environmental
impacts to fish habitats during any proposed upgrading of the highway. The
report includes recommendations for improving current shortcomings of the

existing highway that can be remedied during a highway upgrade project.

This study identifted portions of the TCH which have not been the subject of
environmental and cultural studies, notably studies of archaeological resources
and wildlife populations and habitat quality. More detailed studies are

required in those corridor segments deemed good candidates for highway
widening.
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Appendix A Annotated Bibliography

The annotated bibliography provides a summary of the previous environmental and
planning studies for the TCH corridor, prepared for MoTH. These studies were used as
references by the Acres Study Team in preparing the environmental overview assessment
of the TCH corridor between Kamloops and the Alberta border.

Acres International Ltd., 1990. Environmental and Socio-economic Assessment of

Highway Upgrading and Realignment - Three Valley, B.C. Prepared for
the B.C. Ministry of Transportation and Highways, Victoria B.C.

This report identifies the significant issues related to the environmental and social aspects
of highway design, construction and operation in the Three Valley area. Inventory
information is presented at an overview level and most of the information in the report
was obtained from secondary sources. The main issues identified in this report include
preservation of fish habitat in the Eagle River, ensuring recreational access to the lakes
along the highway, ensuring highway construction does not adversely impact tourism
opportunities and reducing the likelihood of a debris slides or avalanche blocking the
highway and restricting the access of the local residents to Revelstoke.

ADI Ltd., 1997. Analysis Framework for the Trans Canada Highway Corridor
Management Plan (Kamloops to Alberta Border). Prepared for B.C.
Ministry of Transportation and Highways, Planning Department,
Thompson/Okanagan Region, Kamloops B.C.

This study was developed as a tool for the TCH Kamloops to Alberta Border corridor
management plan and was designed to assist MoTH in the development of its planning
process and products. This report describes the roles of performance measurement,
deficiency analysis, multiple account evaluation, benefit/cost analysis and public
consultation in prioritizing provincial and corridor level highway improvements.

Arcas Associates, 1986. Highway 1 - Four Laning Project - Cambie to Revelstoke,
B.C. Detailed Heritage Resource Inventory and Impact Assessment.
Prepared for the B.C. Ministry of Provincial Secretary and Government
Services, Heritage Conservation Branch and B.C. Ministry of
Transportation and Highways, Victoria B.C.

The purposes of this study were to identify, record and evaluate the significance of all
heritage sites in the proposed development corridor, assess all impacts of expanding the
highway on heritage sites and recommend viable options for managing adverse impacts on
heritage sites. Several heritage sites as well as a number of additional sites of a histonc
“tote road” will be impacted by an upgrade of the TCH.
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Aresco Ltd., 1979. Archaeological Inventorv and Assessment: CP Rail Project,
Rogers Pass, British Columbia. Prepared for Parks Canada.

The purpose of this study was to identify potential archaeological sites in Glacier National
Park along the CPR right-of way. The conclusions are that Glacier National Park was
marginally utilized in prehistoric times due to rugged topography, extreme climate, lack of
suitable game populations and fishing resources, and lack of good transportation routes.

Choquette, Wayne T., 1997a. Archaeological Overview Assessment of Portions of
the Trans Canada Highway Between Golden and Donald, B.C. Prepared
for B.C. Ministry of Transportation and Highways.

The purposes of this study were to identify existing archaeological resources adjacent to
the existing Trans Canada Highway, archaeological impacts from a proposed upgrade,
areas requiring further archaeological assessment, and recommend a means of mitigating
adverse archaeological impact of the proposed developments. While there are no known
archaeological sites along this stretch of the highway, the landforms indicate that the
environment was suitable for past human use. Due to the extent of development along the
east side of the Columbia River, any remaining archaeological resources will have a high
value. More detailed archaeological assessment studies should be conducted prior to
upgrading the TCH.

Choquette, Wayne T., 1997b. Archaeological Overview Assessment of a Portion of
the Trans Canada Highway Between Yoho National Park and Golden,
South-eastern British Columbia, Prepared for B.C. Ministry of
Transportation and Highways.

The purposes of this study were to identify existing archaeological resources adjacent to
the existing Trans Canada Highway between Golden and Yoho National Park,
archaeological impacts from a proposed upgrade, areas requiring further archaeological
assessment, and recommend a means of mitigating adverse archaeological impacts. The

archaeological potential of most of the study area was rated medium, with the remainder
rated as high.

Enkon Environmental, 1997. Fish and Wildlife Assessment for the Proposed
Highway #1 Upgrade: Donald to Golden. Prepared for B.C. Ministry of
Transportation and Highways, March 1997, Kamloops, B.C.

The purpose of this study was to conduct a fish and wildlife assessment of the proposed
highway upgrade between Golden and Donald. Potential impacts to fish populations
include losses to riparian vegetation and can be mitigated through culvert design,
restoration of previously impacted habitat and replanting of riparian habitat. Impacts to
wildlife include losses to wetland habitat and increased roadkills. These can be reduced by



avoiding or minimizing impacts on wetlands, maintaining natural drainages, using retaining
walls and fencing, and installing open-bottomed culverts.

Harvey Research Ltd., 1994. Wildlife Habitat Mapping, Trans Canada Highway
Corridor. Prepared for B.C. Ministry of Transportation and Highways,
November 1994.

This study examines wildlife habitats and populations in the Trans Canada Highway
corridor between Golden and Yoho National Park. The study also reviewed a proposed
site for a weigh station on the Trans Canada Highway between Moberly Branch Road and
the Blaeberry River. The study area is a high quality wildlife habitat for game animals,
furbearers and small animals.

Hatfield Consultants Ltd, September 1996. Shoreline Inventory and Fisheries

Sensitivity Classification of Main Arm of Shuswap Lake. Prepared for
Department of Fisheries and Oceans, Kamloops, B.C.

Hatfield Consultants Ltd. was contracted to spatially map and classify various habitat
types and habitat uses along the shoreline of Main Arm, Shuswap Lake. Using air photos,
a database cataloguing specific information on all identifiable features and habitats within
these zones was compiled. This database, combined with the existing information on
salmonid use of littoral areas of the main arm, allowed the development of a habitat
sensitivity ranking for the shoreline areas of the main arm of Shuswap Lake.

L R. Wilson Consultants, 1991, Archaeological Overview - Highway 1 Corridor
Study - Kamloops toe Canoce. Prepared for the Archaeological Branch,
Ministry of Municipal Affairs, Recreation and Culture and the Ministry
of Transportation and Highways, March, 1991.

The objectives of this study were to identify the anticipated impacts to heritage resources
resulting from seven alternative corridors, including the four laning of the existing
Highway 1 route. Most of this route contain areas with known and assumed heritage
potential. Field investigations will be necessary if any other corridor options are selected.

LGL, 1997. Wildlife Tracking Project: Golden to West Boundary of Yoho National
Park. Final Report. Prepared for B.C. Ministry of Transportation and
Highways, October, 1997, Victoria, B.C.

The objectives of this study were to obtain baseline information on patterns of habitat use
and overall population trends for ungulates and large carnivores, identify wildlife
migration and movement corridors along the existing highway corridor and determine
means of impact avoidance and mitigation likely to reduce roadkills. The study concluded
that four-laning the highway will have significant impacts on local wildlife in terms of
habitat fragmentation and increased road kills. Recommended mitigation actions are
discussed.



Minni, Sheila, 1997. Archaeological Overview Assessment. Trans Canada Highway
West of Revelstoke Passing Lanes Project. Prepared for Highway
Environment, B.C. Ministry of Transportation and Highways, April
1997.

An archaeological overview assessment was conducted for a 6 km section of the TCH,
west of Revelstoke. The study concluded that a highway upgrade will have a low
potential to adversely impact archaeological or heritage sites, provided the upgrade remain
within the existing right-of-way. If the final upgrade option were to extend beyond the
existing right-of-way, there is medium potential for the location of archaeological
resources. Therefore, an archaeological impact assessment is required only if any of the
highway upgrade options extend beyond the existing alignment.

Mirkwood Ecological Consultants, 1996. Fisheries/Wildlife Habitat Assessment of
the Trans Canada Highway Upgrade West of Revelstoke: Final Report.
Prepared for the Ministry of Transportation and Highways; Victoria,
B.C.; February, 1996

The objectives of this study were to conduct a fisheries/wildlife habitat assessment of a 6
km length of the Highway 1 corridor in the Tonkawatla Creek watershed to determine the
environmental impacts of upgrading this section. The report concluded that none of the
proposed highway upgrade options will have significant impacts on fish or wildlife habitat,
provided that the proper mitigation strategies are implemented, unless the highway
corridor is expanded to a four lane expressway.

Parks Canada and Columbia Mountains Institute of Applied Ecology, 1997.
Proceedings of the Second Roads, Rails and the Environment Workshop,
Aprif 9-10, 1997. Clevenger, A.P and Wells, K., editors. Revelstoke, B.C.

The three key themes of this workshop included research, monitoring and modelling for
mitigating transportation impacts on wildlife; transportation-related wildlife mortality and
performance evaluations of measures to reduce it; and means of improving the quality of
information used to make decisions regarding transportation effects on the environment.

This document contains the transcripts of all of the presentations made during this
workshop.

Reid Crowther and Partners, 1994a. Conceptual Study of Trans Canada Highway
Twinning through Glacier and Mount Revelstoke National Parks.
Prepared for Parks Canada.

The objectives of this study were to indicate where additional lanes might be located
relative to the existing highway, identify access point and turn-arounds for service
vehicles, conduct an environmental scoping, prepare a geotechnical overview to identify
problem areas, and identify opportunities to improve or maintain roadside amenities and
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visitor access. The two sections of the TCH through Mount Revelstoke National Park
and Glacier National Park are broken down into smaller segments. Constraints concerning
environmental and historical resources, geotechnical conditions and roadside amenities and
visitor access are identified.

Reid Crowther and Partners, 1994b. Conceptual study of Trans Canada Highway
Twinning through Yoho National Park. File No: 24072. Prepared for
Parks Canada.

The objectives of this study were to indicate where additional lanes might be located
relative to the existing highway, identify access points and turn-arounds for service
vehicles, conduct an environmental scoping, prepare a geotechnical overview to identify
problem areas, and identify opportunities to improve or maintain roadside amenities and
visitor access. The 45 km section of the TCH through Ycho National Park is broken
down into smaller segments and constraints concerning environmental resources, historical
resources, geotechnical conditions, roadside amenities, and visitor access are identified.

Stahlberg, H., Redden, R.J., and Hickey, D.G., 1997. Thompsen River Salmonid
Habitat Classification in the Vicinity of Kamloops. B.C. Department of
Fisheries and Oceans, Fraser River Action Plan, Vancouver, B.C.

The purposes of this study were to compile an inventory of fish habitat and an
understanding of its uses by salmonids in the mainstems and tributaries of the North and
South Thompson Rivers in the Kamloops area. Homogenous stream sections were
classified based on a field assessment of the shorelines within the study area in the fall of
1995, the DFO 1996 chinook salmon spawning distribution data for the South Thompson
River, and the biophysical data collected by ECIL. Envirowest Consultants Ltd. Each

stream section was classified as 1, 2 or 3 according to the DFO Habitat Conservation and
Protection guidelines.

Westland Resource Group, 1993. Ministrv of Transportation and Highways -

Pritchard-Tappen Highway Planning Study - Environmental Scoping
Study. Prepared for Urban Systems Ltd., Project No: 92-066, Victoria,
B.C.

The objectives of this study were to identify the potential environmental impacts of
improving the TCH between Pritchard and Tappen. Two options were considered;
upgrading the existing route, and realigning the highway through the Turtle Valley. This
study contains overview information on vegetation and wildlife, aquatic resources, and
agricultural lands and grazing. Land use information such as B.C. Parks recreation
reserves and proposed assessment areas, MOF recreation sites, trails and reserve lands,
and B.C. Environment Wildlife Branch guiding and trapping territories were also
collected. Environmental constraints were identified and evaluated for each of the
options.



Withler, Ira L., 1995. Observations on Drainages Within M.O.T.H. Project NO.

31018 - Park Gate Passing Lanes and Recommendations for Preservation
of Fish Habitat.

This study examines the impacts on watercourses and fish populations from widening a
2.4 km stretch of the Trans Canada Highway immediately west of the entry to Mount

Revelstoke National Park. Recommendations on mitigating the impacts were made for
each stream crossing.

Withler, Ira L., 1995. Observations and Recommendations for Environmental
Considerations at Park Gate Passing Lane Project, Revelstoke B.C., July
and September, 1995,

This report describes the results of evaluating the implementation of the recommendations
on mitigating the environmental impacts of widening the 2.4 km stretch of the Trans
Canada Highway, immediately west of Mount Revelstoke National Park.
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Appendix B List of Contacts

The following is a list of the various regulatory agency staff contacted and interviewed by
the study team.

Agricultural Land Commission
Mr. Brian Underhill, Director of Regional Operations, Bumaby, B.C.

B.C. Ministry of Environment, Lands, and Parks

Mr. Bob Brade, Forest Ecosystem Specialist, Revelstoke, B.C.

Mr. Sandy MacDonald, Habitat Section Head, Kamloops, B.C.

Mr. Doug Martin, Habitat Protection Biologist, Cranbrook, B.C.

Mr. Ken Morrison, Senior Park/ER Planner, B.C. Parks, Victoria, B.C.

Mr. Robert Marsh, Monitoring and Standards Section Head, Air Resources Branch,
Victoria, B.C.

B.C. Ministry of Employment and Investment

Mr. Colin McGee, Manager, Land Administration, Petroleum Titles Branch, Victoria,
B.C

B.C. Ministry of Small Business, Tourism, and Culture
Mr. Ray Kenny, Director, Archaeology Branch, Victoria, B.C.

Canadian Heritage - Parks Canada
Mr. Roger Eddy, Environmental Assessment Officer, Revelstoke, B.C.
Mr. John Woods, Wildlife Biologist, Revelstoke, B.C.

Columbia Basin Fish and Wildlife Compensation Program
M:s. Karen Bray, Fisheries Biologist, Revelstoke, B.C.

Department of Fisheries and Oceans

Mr. Bob Harding, Salmon Arm, B.C.

Mr. Gordon Kosakoski, Section Head, Habitat Management Unit, Kamloops, B.C.
Mr. Doug Rowland, Habitat Biologist and Nick Winfield, Biologist, Major Projects
Review Unit, Vancouver B.C.

Ms. Heather Stalberg, Fisheries Biologist, Habitat Management Unit, Kamloops, B.C.

Ducks Unlimited
Mr. Dan Nontell, Kamloops B.C.
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Appendix C Department of Fisheries and Oceans Policy Issues

The following is a summary of the DFO Habitat and Enhancement Branch proponent

application requirements for works or undertakings that can impact fish or fish habitats
(DFOQ, 1997).

DFO has a legal obligation to protect fish and fish habitat under the Fisheries Act for any
project that could cause a harmful alteration, disruption or destruction of fish habitat by
chemical, physical or biological means. DFO preferentially requires the loss of productive
fish habitat be completely avoided during all phases of the project. If impacts cannot be

avoided, then impacts to the fisheries resource are to be minimized and residual impacts
offset.

If DFO Habitat Enhancement Branch's (DFO-HEB) review of a proposal determines that
there is the potential for harmful alteration disruption or destruction (HADD) of fish
habitat, an authorization under subsection 35(2) of the Fisheries Act will be required.
This requirement also triggers the Canadian Environmental Assessment Act (CEAA). It

is hoped that project design and mitigation measures will make such an authorization
unnecessary.

In general, the DFO encourages proponents to subscribe to their 5 point Planning
Principles, which are briefly described below.

1. Fisheries Resource Values - describe the existing fisheries resource values of the area
that could be affected by the proposed works, including the species of fish that
frequent the stream, fish habitat present {spawning, rearing or overwintering) and
riparian vegetation,

2. Describe Proposed Activities - a detailed description of the proposed works and site
plan that indicate how the works are to be carried out including all machinery and
material to be used. A time schedule of activities and applicable instream work
windows that may apply must be provided;

3. Impacts to the Fisheries Resources - anticipated impacts to fisheries values should be
discussed including the identification of the nature, magnitude, and location of
potential impacts, and effects on fish and fish in downstream areas. All anticipated
changes to fish habitat as a result of construction and installation should be stated.
Justification for any changes in the natural stream boundary, such as diversion of
placement of fill or riprap, should be provided as well as any predicted changes to
downstream flows, bars, and stream banks;

4. Mitigation Proposal - a description of all actions and contingencies that will be taken
to avoid, reduce or eliminate the impacts outlined in Point 3. It should include a
discussion of any proposed habitat compensation works which may be legally required
in a Fisheries Act authorization in order to achieve “No Net Loss” of fish habitat; and

5. Environmental monitoring - actions to be taken to ensure all of the proposed activities
as outlined are completed to the satisfaction of environmental agencies granting
approval for the works. This commonly involves an environmental monitor who
reports directly to the regulatory agency and who acts at “arms-length” from the
proponent and proponents contractors.
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Appendix D Rare or Endangered Species

Data on rare or endangered species were provided by the Conservation Data Centre
(CDC) in Victoria, B.C.. This appendix provides information on the definition of the
various categories of rare and endangered species, the limitations and resolution of the
CDC data, and an inventory of the rare and endangered species within the TCH corridor
between Kamloops and the Alberta border.

Definitions

The CDC has the following classification scheme for rare and endangered species
(Conservation Data Centre, 1998; 1997).

¢ The Red-listed category includes any indigenous species or subspecies (taxa)
considered to be extirpated, endangered or threatened in the province. Extirpated taxa
no longer exist in the wild in British Columbia, but do occur elsewhere. Endangered
taxa are facing imminent expiration or extinction. Threatened taxa are likely to become
endangered if limiting factors are not reversed. Red-listed taxa include those that have
been, or are being evaluated for these designations.

o The Blue-listed category includes any indigenous (taxa) considered to be vulnerable in
the province. Vulnerable taxa are of special concern because of characteristics that
make them particularly sensitive to human activities or natural events. Blue-listed taxa
are at risk, but are not extirpated, endangered or threatened.

o The Yellow-listed category includes any indigenous taxa that is not at risk in B.C.. The
CDC tracks some Yellow-listed taxa which are vuinerable during times of seasonal
concentration such as breeding colonies.

s Excluded taxa include marine reptiles and mammals that are not within the Ministry of
Environment’s mandate, but CDC does track rare taxa in these groups. They are

assigned global and provincial rarity ranks, and their list status appears in CDC reports
as N/A.

Limitations

It must also be noted that the CDC was not able to provide information regarding
occurrences within 30-40 m of the centre line of the corridor. The finest resolution
available was 500 m to either side of the centre line. Therefore, many of the listings
provided below may not necessarily be affected by highway expansion. If 2 Red- or Blue-
listed plant is several hundred meters from the highway, a detailed investigation is required
prior to, or, during planning activities. '

It must be noted that the CDC database is dynamic and records are added or amended on
a daily basis. Therefore, the list provided in this report summarizes the information at the
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time of the request (October 28 1997 and March 12, 1998). This list should not be
interpreted as a comprehensive or definitive list of occurrences. It cannot be substituted
for environmental assessments of core individual segments because many of the listings
were last observed up to several decades ago. This list can be used to identify the corridor
segments where there may be rare or endangered species. If any highway upgrades are
planned within these corridor segments, then detailed environmental assessment work
must address the presence of the rare and endangered species.

Rare or Endangered Species within the TCH Corridor

Red-listed Vertebrates

Species:
Location:

Species:
Location:

Western Grebe (Aechmophorus occidentalis)

Salmon Arm- immediately to the west of the Marina on the shores of
Shuswap lake. Nesting occurs in areas of emergent vegetation and reed
canary grass around the mouth of the Salmon River. UTM co-ordinates
3388m. E. 56193m. N. Last Observed 1994. Near corridor segment 50,
approximately 500 meters from TCH.

White Sturgeon (Acipenser Transmontanus Pop2)

Present in the Columbia River system between the Keenleyside Dam and
the US border, but some Sturgeon may also be present above the
Keenleyside. UTM co-ordinates 444220m. E. 5465510m. N, 454621m.
E. 5428110m. N. Last observed 1991. Near corridor segments 220, 250,
300.

Red-listed Vascular plants

Species:
Location:

Species:

Location:

Species:
Location:

Big Sage - Bluebunch Wheatgrass (Artemisia iridentaia - elymus spicata)
Valleyview Silt Ciiffs Kamloops. Off TCH heading east, turn on to
Highland Road. to Valleyview, trail leads to terrace. UTM co-ordinates
6940m. E. 56165m. N. Last observed 1972, Near corridor segment 20,
approximately 500m from TCH.

Rough Fescue-Bluebunch Wheatgrass (Festuca campestris - elymus
spicata)

Valleyview Silt Cliffs Kamloops. Off TCH heading east, turn on to
Highland Road. to Valleyview, trail leads to terrace. UTM co-ordinates
6%940m. E. 56165m. N. Last observed 1972. Near corridor segment 20,
approximately 500m from TCH.

Purple Blue-eyed Grass (Olsyniun douglasii var. inflatum)

Little Shuswap Lake, in the open sandy woods. UTM co-ordinates 3160m.
E 56352m. N. Last observed 1974. Within corridor segment 50, in the
Stequmwhulpa 1.R. Highway is very close to this location.
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Species:

Location:

Species:

Location:

Species:

Location:

Species:

Location:

Species:

Location:

Species:

Location:

Species:
Location:

Species:
Location:

Mosquito Fern (4zolla mexicana)

Tappen, in the lower reaches of White Creek. UTM co-ordinates 3359m.
E. 56287m. N. Last observed 1974. Within corridor segment 80, in the
North Bay IR, quite close to TCH.

Mosquito Fern (4zolla mexicana)

2 km west of Salmon Arm along railway line at Saimon River Mouth.
UTM co-ordinates 3375m. E. 56187m. N. Last observed 1993. Near
corridor segment 90, several hundred meters from TCH.

Hairy Water Clover (Narsilea vestita)

Mouth of Salmon River, Salmon Arm. Along inner edge of silt terrace and
especially from the bank up to grassed field. UTM co-ordinates 3370m. E.
56196m. N. last observed 1993. Near corridor segment 90, several
hundred meters from TCH.

Mosquito Fern (Azolla mexicana)

Sicamous 300m west of Silver Sands Resort on south side of TCH, in
shallow water of Oxbow Lake. UTM co-ordinates 3601lm. E. 56335m. N.
Last observed 1982. Within corridor segment 120, quite close to highway.

Mosquito Fern (4zolla mexicana)

Cambie, 2.7 km along TCH opposite Sosqua Rd. intersection, in shallow
water of oxbow lake. UTM co-ordinates 3661m. E. 56384m. N. Last
observed 1982, Within corridor segment 130, very close to TCH.

Giant Hyssop (dgastache foeniculum)

28.8 km west of Golden along the Big Bend Highway, lined both sides of
highway for 50 metres. UTM co-ordinates 4861m. E. 57040m. N. Last
observed 1947. Within corridor segment 280, very close to TCH.

Crawe’s Sedge (Carex crawei)

2.4 km west of Golden, abundant in clay wetland by side of highway.
UTM co-ordinates 5014m. E. 56858m. N. Last observed 1947. Near
corridor segment 290, several hundred meters from TCH.

Dark Lamb’s Quarters (Chenopodium atrovirens)

Outskirts of Golden B.C., over 5’ tall, other small plants, along the dry
roadside. UTM co-ordinates 5023m. E. 56838m. N. Last observed 1958.
Within corridor segment 300 quite close to TCH.



Species: Dark Lamb’s Quarters (Chenopodium atrovirens)

Location: 23 miles west of Field, on mountainside scree, and scree of built up road.
UTM co-ordinates 5179m. E. 56793m. N. Last observed 1958. Within
corridor segment 320, very close to TCH.

Blue-listed Vertebrates
None listed

Blue-listed Vascular Plants

Species: Threadsilk Milk-Vetch (dstralalgus filipes)
Location: Along road to Peterson Creek Park, on ravine slopes with sagebrush, north
of Kamloops. UTM co-ordinates 6887m. E. 56156m. N. Last observed

1983. Near corridor segment 10. Located several hundred meters from
TCH.

Species: Great Basin Nemophila (Nemophila brevigfiora)

Location: Little Shuswap Lake on the open sandy beach. UTM co-ordinates 3160m.
E. 56352m. N. Last observed 1972. Within corridor segment 50, in the
Stequmwhulpa IR. Highway is very close to shore in this location.

Species: Thyne-leaved spurge (Euphorbia serpyllifolia)

Location: Tappen , on the stoney beach shore of Shuswap Lake. UTM co-ordinates
3365m. E. 56281m. N. Last observed 1974. Near corridor segment 80
Located almost 1 km from TCH.

Species; American Sweetflag (Acorus americanus)
Location: Salmon Arm. UTM co-ordinates 3375m. E. 56186m. N. Last observed
1985. Within corridor segment 90. Located very close to highway.

Species: Blunt-Sepaled Starwart (Stellaria obtusa)

Locatton; Mount Mara. (no other information available). UTM co-ordinates 3625m.
E. 56303m. N. Last observed 1971. Near corridor segments 120 & 130.
Several hundred meters from TCH.

Species: Orange Touch-Me-Not (Impatiens aurella)
Location: Eagle River Canyon. UTM co-ordinates 3871m. E. 56482m. N. Last
observed 1950. Near or within corridor segment 170. Located close to

TCH.
Species: Small-Flowered Willowherb (Epilobium leptocarpum)
Location: South side of Clanwilliam Lake, on moist shady rock ledge on almost

perpendicular cliffs: rare. UTM co-ordinates 4040m. E. 56466m. N. Last
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Species:
Location:

observed 1953. Within corridor segment 190. Located very close to
highway.

Macoun’s Fringed Gentian (Gentianella crinita ssp macounii)

Near Field on the west bench of the kicking horse river. UTM co-
ordinates 5354m. E. 56938m. N. Last observed 1958. Near or within
corridor segment 330. Located almost 1 kilometre from the TCH.
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Appendix E The Archaeological Impact Assessment Process

MoTH provided the study team with maps showing known archaeological sites along the
entire TCH cormidor. The study team was advised by the Archaeology Branch of the
British Columbia Ministry of Small Business, Tourism and Culture that these maps may be
out of date (Kenney, 1997, pers. comm.). Most of the archaeological assessment work
was conducted in the late 1970s and the 1980s. During this time, the required survey
levels were not as stringent as they are now and additional archaeological assessments may
be required in areas that were previously assessed (Minni, 1997). All 33 corridor
segments within the TCH corridor will likely require archaeological studies prior to
upgrading portions of the highway within these segments.

The archaeological impact assessment process is outlined in the British Columbia
Archaeological Impact Assessment Guidelines (Archaeology Branch, 1989).

Proponents of a project may have to conduct three levels of archaeological impact
assessment:

e An archaeological resource overview that determines if further archaeological
assessment is required;

*e An archaeological impact assessment that gains a full understanding of the
archaeological resources that can be affected by the project; and

sy An archaeological impact management study where means of mitigating adverse
impacts on archaeological resources are examined.

Archaeological Overview Studies

Archaeological overview studies should include the following:
*s A background search of ethnographic, archaeological and historical document search;
s A statement of archaeological resource potential and distribution in the study area,

se A preliminary assessment of anticipated impacts resulting from proposed development;
and

¢ Recommendations concerning the need for further archaeological impact assessment
studies.

Archaeological Impact Assessments

An archaeological impact assessment is required where potential archaeological resources

are identified in the overview study. The objectives of the impact assessment are to:

e Identify and evaluate archaeological resources within the project area;

o, Identify and assess all impacts on archaeological resources that may result from the
project; and

*s Recommend measures to deal with adverse impacts;

There are two components to an impact assessment; an inventory, and an impact
identification and assessment. The inventory involves a field survey of archaeological
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resources as defined by the results of the overview study. The impact assessment is
required where conflicts have developed between archaeological resources and a proposed
development. These studies require an evaluation of the archaeological resource to be
impacted as well as an assessment of project impacts.

Archaeological Impact Management

The are several components of archaeological impact management including:
s, Mitigation

s Compensation

% Surveiflance

¢ Monitoring

e Emergency Impact Management

Mitigation refers to measures that reduce, prevent or avoid adverse impacts of project
construction, operation and maintenance on archaeological resource values.

Compensation for losses in archaeological resources due to adverse project impacts can be
in the form of a direct monetary payment or in-kind. Surveillance is done to ensure
compliance with and execution of proper mitigation measures. Monitoring is done to
ensure that unexpected adverse project impacts are addressed. Emergency Impact
Management is used where mitigation efforts are ineffective and may involve project

redesign or relocation, application of site protection measures, salvage and emergency
excavation,
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Appendix F Mineral Resources
Introduction

Appendix G provides an inventory, for each corridor segment, of the current mineral
claims filed with the Mineral Land Titles Office and the known mineral occurrences listed
on the MINFILE data base. The information on the current mineral claims was obtained
from the Mineral Titles Database, accessed via the internet. The MINFILE database has
information on nearly 12,000 known mineral occurrences in British Columbia. This
information includes location, commodities, mineralogy and deposit type, local geology
and geological setting, work history and references and publications for each mineral
occurrence. Corridor segments not listed did not contain any mineral claims or
documented mineral occurrences.

Definitions

The status of a mineral occurrence classifies its economic potential. A mineral occurrence
can be classified into four possible categories; showing, prospect, producer and past
producer. There were no producers within the TCH corridor between Kamloops and the
Alberta border. A showing is a mineral occurrence hosting minor in-situ mineralization.
A prospect is an occurrence documented as containing mineralization warranting further
exploration. A producer is a deposit from which minerals can be extracted economically.
A past producer is a deposit from which minerals are no longer being extracted.

Inventory of Mineral Claims and Mineral Occurrences by Corridor Segment

Corridor Segment 30

Mineral Claims

Claim Name: LCI 7

Claim Number: 218209

Claim Holder; LaFarge Canada Inc.
1200 10655 Southport Road S.W.
Calgary AB T2W 4Y1

Claim Status: Expires November 24, 1998.

Mineral Occurrences

MINFILE number; 0921159

Name: Kamloops

Mapsheet: 092I/SNE

Location: 750 m southwest of the Dallas Drive exit.
UTM coordinates: 5616289 (N), 698105 (E)
Status: Showing

Location accuracy: within 1 km.
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Description: The main commodity is clay, likely glaciolacustrine. No other information is
available.

Corridor Segment 50

Mineral Occurrences

MINFILE number: 0821.034

Name: TO

Mapsheet; 0821./13

Location: Near the TCH, near the east exit to Chase

(LKI Segment #0935, 29.9 km).

UTM coordinates: 5633460 (N), 311820 (E)

Status: Showing

Location accuracy: within 500 m.
Description: This is a fluorite showing located in amphibolite and granite gneiss and
associated with fractures either as a constituent within quartz veins or as a coating on
fracture surfaces. The fluorite mineralization is associated with a northwest striking,
steeply dipping fracture system over a distance of 485 m.

MINFILE number: 0821077
Name: Squilax
Mapsheet: 082L/13

Location: Near the TCH, 500 m southwest of the Squilax Bridge (LKI Segment # 0935,
29.9 km)

UTM coordinates: 5637120 (N), 317140 (E)
Status: Showing
1.ocation accuracy: within 500 m.

Description: Blue agate was found 8 km east of Chase in a slide that meets the TCH at
little river fishing camp beside Little Shuswap Lake.

Corridor Segment 60

Mineral Claims

Claim Name: SB 1

Claim Number: 217731

Claim Holder: Martin T. Lindberg
RR. #1 Site 5, Comp 1.
Sorrento BC
VOE 2W0

Claim Status: Expires 01/05 2002.



Corridor Segment 80

Mineral Occurrences

MINFILE number: 082L075

Name: Sorrento Limestone

Mapsheet: 082L/14

Location: Near the TCH (LKI Segment # 0935, 52.0 km)

UTM coordinates: 5638819 (N), 329299 (E)

Status: Showing

Location accuracy: within 1 km.

Description; Limestone outcrop. No other information available.

Corridor Segment 110

Mineral Claims

Claim name: Millennium 1-3
Claim number: 351629-351631
Claim holder: Henry James Awmack
207, 675 West Hastings St.
Vancouver BC V6B 1N2
Claim status: Millennium 1 expires QOctober 7, 2004.
Millennium 2 expires October 8, 2003
Millennium 3 expires October 9, 2003,

Mineral Occurrences

MINFILE number: 082L083

Name: Canoe

Mapsheet: 082L/14

Location: 250 m south of the TCH, (LKI Segment # 0950, 12.36 km)

UTM coordinates: 5627750 (N), 347761 (E)

Status: Showing

Location accuracy: within 1 km.

Description: The main commodity here is feldspar for use as an industrial mineral. It
appears to occur within a ceramic pegmatite. No other information was available.

MINFILE number: 0821061

Name: Roadside

Mapsheet: 082L/14

Location: 100 m south of the TCH, in the Larch Hills.

UTM coordinates: 5628386 (N), 350924 (E)

Status: Showing

Location accuracy: within 1 km.

Description: The minerals in this occurrence are copper, lead, and zinc and occur within
pelitic schists and quartzite.
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MINFILE number: 0821021

Name: Annis Main

Mapsheet: 082L/14NW

Location: Approximately 1.7 km northeast of the Annis gravel pit (LKI Segment # 0935,
17.4 km).

UTM coordinates: 5628700 (N), 355250 (E)

Status: Prospect

Location accuracy: within 500 m.

Description: The main commodities in this prospect are lead, zinc, silver, copper. The
host rock is a biotite schist containing quartzite bands and massive to semi massive
sulphide mineralization including galena, sphalerite, chalcopyrite, pyrrhotite. Main
showing is exposed by a 48 m long adit.

MINFILE number: 0821023
Name: Annis 8
Mapsheet: 082L/14NW

Location: Approximately 1.7 km northeast of the Annis gravel pit (LK1 Segment # 0935,
17.4 km).

UTM coordinates: 5628960 (N), 355050 (E)

Status: Prospect

Location accuracy: within 500 m.

Description: The main commaodities in this prospect are lead, zinc, silver, copper. The
host rock is a biotite schist containing quartzite bands and massive to semi massive
sulphide mineralization including galena, sphalerite, chalcopyrite, pyrrhotite. This mineral
occurrence consists of three trenches north of the adit.

MINFILE number: 0821.024

Name: Annis 5

Mapsheet: 082L/14NW

Location: Approximately 1.7 km northeast of the Annis gravel pit (LKI Segment # 0935,
17.4 km).

UTM coordinates: 5628520 (N), 355320 (E)

Status: Prospect

Location accuracy: within 500 m,

Description: The main commodities in this prospect are lead, zinc, silver, copper. The
host rock is a biotite schist containing quartzite bands and massive to semi massive
sulphide mineralization including galena, sphalerite, chalcopyrite, pyrrhotite. This
occurrence is located 122 m north of Annis 11.

MINFILE number: 0821025
Name: Annis 11
Mapsheet: 082L/14NW

Location: Approximately 1.7 km northeast of the Annis gravel pit (LKI Segment # 0935,
17.4 km).
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UTM coordinates: 5628385 (N), 355290 (E)

Status: Prospect

Location accuracy: within 500 m.

Description: The main commodities in this prospect are lead, zinc, silver, copper. The
host rock is a biotite schist containing quartzite bands and massive to semi massive
sulphide mineralization including galena, sphalerite, chalcopyrite, pyrrhotite. This
prospect is located 300 m south of the adit.

Corridor Segment 130

Mineral Occurrences
MINFILE number: 0821043
Name; Marlime

Mapsheet: 082L/15

Location: 1 km northwest of the Owlhead Creek crossing on the TCH (LKI Segment #
0960, 2.5 km).

UTM coordinates: 5635910 (N), 362779 (E)

Status: Past Producer

Location accuracy: within 500 m.

Description: A 3 m thick layer of marl, contaminated by soil is exposed in a pit near the
village of Solsqua. Travertine is associated with the marl and is deposited by ground
water seeping to the surface after passing through calcareous rocks.

Corridor Segment 190

Mineral Occurrences

MINFILE number: 0821018

Name: Three Gs

Mapsheet: 082L

Location: 250 m north of the beginning of Corridor Segment 190 (LKI Segment # 0960,
55.0 km).

UTM coordinates: 5645100 (N), 401000 (E)

Status: Showing

Location accuracy: within 1 km.

Description: This is a graphite-monazite showing. Monazite is the main ore for cerium
and thorium. The mineralization occurs within a sequence of gneisses and schists of the
Shuswap metamorphic complex.

MINFILE number: 082L016
Name: Clanwilliam Lake
Mapsheet: 082L

Location: 190 m northeast of the Clanwilliam overhead (LKI Segment # 0960, 59.5 km).
UTM coordinates: 5646982 (N), 403566 (E)
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Status: Showing

Location accuracy: within 1 km.

Description: The main commodity is silica. This showing is comprised of an outcrop of
crystalline quartzite containing no iron bearing minerals. It is white and translucent and
contains no impurities.

MINFILE number: 0821017

Name: Victor Lake Quartzite

Mapsheet: 0821

Location: 650 m, north of the Victor Lake picnic site (LKI Segment # 0960, 56.0 km).
UTM coordinates: 5646461 (N), 401683 (E)

Status: Showing

Location accuracy: within 1 km.

Description: The main commodity is silica. This showing is comprised of an outcrop of
coarsely crystalline quartzite free of iron bearing minerals and is devoid of bedding or
lamination. :

Corridor Segment 260

Mineral Occurrences

MINFILE number: 082N068

Name: Silver Creek

Mapsheet: 082N

Location: 1.3 km northwest of the east boundary of Mount Revelstoke National Park
(LKI Segment # 0975, 30.6 km)

UTM coordinates: 5663915 (N), 436715 (E)

Status: Showing

Location accuracy: within 500 m.

Description: The main commodity is fluorite. This showing is comprised of a plutonic
host rock containing disseminated fluorite and underlain by quartzites and bands of
crystalline limestone cut by dikes and sills composed of a granitic gneiss..

MINFILE number: 082N078

Name: Woolsey Creek

Mapsheet; 082N

Location: 300 m north of the east boundary of Mount Revelstoke National Park (LKI
Segment # 0975, 30.6 km)

UTM coordinates: 5663275 (N), 437600 (E)

Status: Showing

Location accuracy: within 5 km.

Description: The main commodity is beryl. In this showing, beryl is associated with
tourmaline disseminated within a pegmatite host rock underlain by quartzite, orthogneiss,

quartz-mica schists and cut by Devonian granitic gneiss, granite and pegmatite dykes and
sills.
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MINFILE number: 082N072

Name: Albert Canyon

Mapsheet: 082N

Location: In Albert Canyon on the Illecillewaet River, 150 m south of the TCH (LKI
Segment # 0975, 37.1 km).

UTM coordinates: 5666767 (N), 442064 (E)

Status: Past producer.

Location accuracy: within 500 m

Description: The main commodity was limestone and marble. There is a 15 m thick bed of
limestone on either side of the Illecillewaet River in Albert Canyon. The limestone was
used to produce lime in a pot kiln on the south side of the CPR track.

MINFILE number: 082N063

Name: Illecillewaet

Mapsheet: 082N

Location: 700 m northwest of the Jumping Creek Forest Service Road exit on the TCH
(LKI Segment # 0975, 43.3 km)

UTM coordinates: 5670605 (N), 449550 (E)

Status: Showing

Location accuracy: within 500 m.

Descniption: The main commodities are talc and asbestos. Talc and asbestos occur as
shear zone replacements in slates and limestone as exposed in a Im by 5 m pit. The shear
zone is exposed in outcrops over a length of 600 m.

MINFILE number: 082N061

Name: Silver Bell

Mapsheet: 082N

Location: 1.3 km southeast of the MacDonald Snowshed (LKI Segment # 0975, 45.9
km).

UTM coordinates; 5671200 {(N), 448775 (E)

Status: Prospect

Location accuracy: Within 500 m.

Description: This a lead-zinc-silver prospect, located approximately 750 m east of the
TCH. The geology is composed of parallel quartz veins containing galena, sphalerite and
pyrite. This prospect is exposed by an underground adit.

MINFILE number: 082N049

Name: North Star

Mapsheet: 082N

Location: 1.2 km, northeast of the MacDonald Snowshed (LKI Segment # 0975, 45.9 km)
UTM coordinates: 5672494 (N) 446787 (E)

Status: Showing

Location accuracy: within 5 km.

Description: The commodities here are lead and silver. A 42 m long adit intersects a vein
containing argentiferous galena located in a slate host rock.



Corridor Segment 280

Mineral Claims

Claim Names: Red Rock 1 and Red Rock 2
Claim Number: 352640-352641
Claim Holder: Elizabeth Ann Grady

RR1 S6 Cl

Golden BC VOA 1HO
Claim Status: Claim expires May 4, 1998.

Corridor Segment 300

Mineral Occurrences

MINFILE number: 082N070

Name: Golden

Mapsheet: 082N

Location: 1 km southwest of the Frontage road exit off the TCH (LKI Segment # 0985,
55.1 km)

UTM coordinates: 5684400 (N), 501000 (E)

Status: Showing '

Location accuracy: within 5 km,

Description: The commodity is clay. The clays are floodplain deposits and can be used for
either cheap majolica and common brick.

Corridor Segment 320

Mineral Occurrences

MINFILE number: 082N044

Name: King David

Mapsheet: 082N

Location: 500 m south of the TCH, 4 km from the west boundary of the corridor segment
(LKI Segment # 0990, 6.5 km)

UTM coordinates; 5683283 (N), 507939 (E)

Status: Showing

Location accuracy: within 500 m.

Description: The main commodities are uranium, germanium, zirconium and platinum
occurring within carbonaceous shells containing disseminated pyrite, marcasite, and
graphite. This showing is located in the Kicking Horse valley near the TCH.

MINFILE number: 082N076
Name: Glenogle



Mapsheet: 082N

Location: 300 m south of the TCH (LKI Segment # 0990, 10.0 km)

UTM coordinates: 5681837 (N), 511234 (E)

Status: Past producer

Location accuracy: within 500 m,

Description: This is a dolomite quarry exposed on the TCH in Kicking Horse Canyon.
The dolomite is massive, but in some places is thinly bedded. The quarry was operated by
the CPR to supply railway ballast in the 1940s.

MINFILE number: 082N083

Name: Glenogie Slate

Mapsheet: 082N

Location: 250 m south of the TCH (LKI Segment # 0990, 13 km)

UTM coordinates: 5681250 (N) 512625 (E)

Status: Past producer

Location accuracy: within 1 km.

Description: This is a quarry on the CPR mainline along the Kicking Horse River and it
contains a 100 m by 5 m exposure of slate. The quarry was worked around the turn of the
century, but was abandoned due to the hardness of the slate and the presence of pyrite.

Corridor Segment 330

Mineral Occurrences

MINFILE number: 082N062

Name: Empire

Mapsheet: 082N

Location: 1 km southwest of the Ottertail bridge on the TCH (LKI Segment # 0995, 20.5
km)

UTM coordinates: 5686372 (N), 531759 (E)

Type of mineral occurrence: Showing

Location accuracy: within 500 m.

Description: This showing was exposed by an adit 100 m south of the Ottertail River. The
host rocks are fractured argillites and calcareous slates. Quartz-carbonate veins infill

fractures and contain copper and lead bearing minerals such as galena, bornite,
chalcopyrite and tetrahedrite.

MINFILE number: 082N053
Name: Sunday
Mapsheet: 082N

Location: 900 m southwest of the Ottertail Bridge on the TCH (LKI Segment # 0995,
20.5 km)

UTM coordinates: 5686404(N), 531914 (E)
Status: Prospect
Location accuracy: within 500 m.



Description: The host rocks are calcareous slates and argillites dissected by podiform veins
of fluorite and calcite with lead, zinc, copper and silver bearing minerals.

MINFILE number: 082N077

Name: Field

Mapsheet: 082N

Location: 500 m south of the Field exit on the TCH (LKI Segment # 0995, 29.1 km)
UTM coordinates: 5693740(N), 535390 (E)

Status: Showing

Location accuracy: within 5 km.

Description: Trace quantities of native mercury have been found in the gravels of the
Kicking Horse River. The source of the mercury is unknown.

MINFILE number: 082N074

Name: Mount Stephen

Location: 3.5 km southeast of the Field exit (LKI Segment # 0995, 29.1 km).
Mapsheet: 082N

UTM coordinates: 5692640 (N), 538500 (E)

Status: Showing

Location accuracy: within 5 km.

Description: This showing is composed of chalcopyrite bearing quartz veins in fissures of
dolomite and limestone.

MINFILE number; 082N019

Name: Monarch Mine

Mapsheet: 082N

Location: 900 m southeast of the Yoho Valley Campground exit (LKI Segment # 0995,
32.8 km).

UTM coordinates: 5695975(N), 539177 (E)

Status: Past producer

Location accuracy: within 500 m.

Description: The Monarch Mine is located on a north facing cliff, south of the TCH. The
deposit was located in 1884 and mined between 1890 and 1957 for zinc, lead, silver,
cadmium, and copper. The geology of the deposit is composed of massive to thin bedded
limestone and dolomite with zones of massive to brecciated mineralization.

MINFILE number: 082N020

Name: Kicking Horse

Mapsheet: 082N

Location: 650 m northeast of the Yoho Valley Campsite exit on the TCH (LKI Segment #
0995, 32.8 km).

UTM coordinates: 5696900(N), 538515 (E)

Status: Past Producer

Location accuracy: within 500 m.
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Description: The Kicking Horse Mine was mined between 1941 and 1952 for lead, zinc,
silver, cadmium and copper. The geology of the deposit is composed of massive to thin
bedded limestone and dolomite with zones of massive to brecciated mineralization.
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Appendix G

PRELIMINARY RATINGS OF
CORRIDOR SEGMENTS



866} 'LE YRIN STX PA-IN)

‘P [EUOReUIBY| SB10Y

a

B W/ 1 314 O ¥INF ol'L 0r'o 0%0Z |01
} SIUTRISUOD [FIUSTUONAUS Jo ew op

PS8T dJ/N NFITUIEV L9 00°0 090z |0l
MUIBNRICY [MUAUONAUS Jofow oN

V§ 4L 1LOf L9 000 0%0Z |01
.w_ﬂml.—.—n_._g —BEE_._E_E .!U.HHE oN

JNEWOHS NIDAd oL'9 00°0 0902 |01
"‘AUIRRFI0D [RUImUONAUS Jolew on

ININDEIS 40 ANT oL'9 oL'9 050 |ol
SUTRIISUCD [BIUAUIUOLIAUS JoTew oN

o ¥S8Z d/N NIIQWAAV oL'9 0L'9 osoz  [o1
"AUIERFI0 [MUWUONIALS Jofew o

V§ 414 1ol oL'9 0L'9 050 |0l
‘RUIRIFUOD [WJUIIUCIIAUS Jofww op

/5 V$ d1d Ol LiXd rr'9 vr'9 0g0T |01
RUTRAFICO [WUSLIONIAUS Jofet o

/4 1 418 OL YINA Lo9 Lo'S 050T |0l
"SUTRNSUOD [USMLUOIIAUS Jolew op

6L8T d/N AVM JIdIDVd 16°¢ 15§ 0s0Z |01
i “RUTRIISUOD [RUSTUIOIIAUS JOTeW ON]

AVM DI4IOVd Ol L1Xd Ly's Ly’ 0§0T |01
*SUTRASUOD [GUSUNIOIAUS Jofwn o

8688 HOANE NOIS AVM D410V 0T's 0T's 0s0Z  jo1
"HDLL 94 Jo 3pie yynos oy Buojw gnjq daayg

/4 1 41Y OL WINF 99y 99y 050Z  Jol
FIIBARIC) [NUSWUONAUS Jolew op

8L8Z d/N AVIAHYAIdOD X4 £y 0s0z ot
"TIEIFUCS [MUaWUONAUS JoTRW ON

¥J QVIHYEIddOD OL LIXH $6'C S6°¢E 0s0T |0l
*SJUTRIFUCD [WJUSTTUONIALD JO[eT ON

HTVOS HDIIM WOYA YINT 340D RN PO'E 050z |01
“RUIRNFU0D [HUALUOIIAUS Jofvw o

ATVOS HOTAM OL LIXE THOD 90'T 90'C 0s0T |01
"HOL 24 Jo 3pis ynon uo axw] Aq pauruo)

ALVIdLLTINON ONISSOND HTLLVD 1£°1 1€l 050z ol
FIUIRNEUOD [0y onAud Joluwm o

674 1 114 OL ¥INF Lot Lol 0s0Z (ol
FIUIRR)SUOD [EjUSLIUOIIAUS JOIBIL O

£607 FDANE NDIS MSVIN NOUI pSo ¥s'0 050z |01
SIUIBNFUCD [FUMUOITAUS Jolem op]

/M 1318 OL LIXH ) Tro o 0s0Z |01
SJUTRIIFUOD [FUIWUOIALD Jofeul O

H9L8T d/ONOLAV 000 000 050z |01
FIUIENFU0S [Rusltonaua Jolew op]

INAWDES NIDZE| S 00'0 00'0 050Z o1
< sareptmo nd B S ¥ . £ o T
B3 1100 0 vohiduosacy a T ..._m__.— - : 51 A

sjuawbag Joplio9 jo sbuney Aieuiwyjaig




8661 'LE YOIBW SIXPAD Zz "y [EUOREUISIU)| S8JOY

INIWOHES 40 ANFT ) LOT1 LES 090z |01
“sAR[d puw 5|13 SuLIpTON[0joR[d Jnopeos dI2)S a
6Lt O/ AVAHMOTIIA LTI LE'S 0%0Z |01
‘sku]o puv M(1 suLhmoujolow(d Gnapeol dang ®
/N § 214 OL 1IXd 8¢°11 88'Y 030z |01
‘slupo puw M]1s suLnEnoRjo1oR]d Ynopwos daspe oA ®
LId TIAVYED OL §8300V LT LS¥ 090z oI
‘2A%[0 puUw EjjIs JULNMOR|OIIN|D) °
ANVTAVAAY NOH Ol SSH00V 6L 01 69¢E 0902 01
adojsina u 3Av]o pus M{Is FULNMIFIOIN]D) °
JId TIAVID OL $S300V [£40] T5E 0902 |01
‘shujo pU¥ 0]15 SULEmaw|o108]B ynopuos dasys Aap °
6167 LNAV 3 IOANNd H35HD NOSHALAd] §6°6 STE 0907 |01
"SUIARS
‘sAu)o puw w))ts suLnsnowjorow(d Gnopuod daogs Laap L
6IE7 LNAV M IDAMME NHTHO NOSHALAd §L6 S0t 0502 01
‘skejo Pim 51jis swnsnovjoiov]d Gnopeos dasgs Ausp ®
0777 d/O TTIHONIYdS 85'8 88°I - 0902 |01
sdujo pra g)jis auLnemaejoron(d nopeal daaig e
SkreT J/O HS(RHEOVS 00’8 (19 090 01
"HOL Jo 3pm yjlou uo dosp
daaje ‘sAw[o puw w15 aunemos]olow8 “no puos daayg L
9¢88 dOANRIY NDIS HSNYHIOVS §9°L $6'0 090Z 01
"HDL Jo 2pis ijpiou uo dosp
dosys ‘shsjo puw =18 suLnenosjoiou;8 no peos daoys *
LS VIHNN'TOO Ol LIXH| oL £6°0 0902 01
"HO.L 3O P18 y20u Uo dosp
da21e ‘s4R]d puw £)1s SuLnEmoR[oiow|d Yno proa daoys o
LS8R HOHEH NOIS NFIAYIgY LTL LSO 090Z 01
"HOL 0 3p!s ypiou uo dosp
dasjs ‘ske[0 puw sy)1s suLnowjorow(d no peos daang .
o o uyEy {TjuaUUolAuY

sjuawbas Jopuio) jJo sbuney Aleuwugaid



8661 'LE YURN STIX PA-IMT

‘P [euonewWelu) 810y

U YEOVNV.L L6’y sy $I60 0T
“EUTRNAUOO [NUSANIONAUD JOJRIE DA
T WIA £y £0'v $T60 |0z
"HUISNFUCO [WUIWUOSIALD JoTew o
ay aNVTHOIH O£ 0E'E $T60  |o0T
"TUIRIFUCD |WUSTIUONAUS Joluti op
ad A10RI0 8T 8r'e $T60  [0Z
"UIRNIIOCS [RUSTIUOIIAGS Jolew oN
£988 HOAMNE NDIS SHVIIA 98'l 98'1 §T60  |0T
‘MUIRAIUCO |USITUOIIAUS Jolew ON
(MY SYVIIA ¥9'l L&A ¢Z6n oz
TUIRIFUCO |SUIMIUONAUS Jofet op]
¥ OLLIZYWOD, 00l 00’1 $T60 0T
"MUIRAMI0O [FUSWUONALD JO[PW o
974 | 414 OL HINT 8L°0 8L0 §T60 |0T
“SUIRNSUO0 [WUMUONALD Jofew O
LS VIEWN100 OL LIXH 690 690 §T60 (0T
"FUILIISI00 [TUIMUOSIAUS Jofow op]
98EC d/0 MHIAAITIVA oF'0 o0 $T60 0T
WUIRIEUCD [MUSWUONAUS Jolew on
674 [ 404 OL HIN3A o o §T60 10T
"SUNENSUOD [WIUSWUONALS Jolw oN
98EC /O MATAATTIVA 6E'0 6£°0 ST60 0T
"SUIENI0Y [FUDUONAUS Jolvw oN
/M | 4L¥ OL YINE 0D 0E'0 $I60 |02
"SUIRAFUCY |RJUIWUOIIAUS JoTaw oN
€/N § 51 OL LIXd S0 1K) $T60 0T
“FILNFUCD [WUSTIIONAUS Jofew opN
6LET O/d QVEHMOTIZA 00°0 000 $T60 0T
FUIROR0D [WUHTUOIIALD .E._uﬂ oN
JNAWDHIS NIDFd 000 000 $260 ol
o emmmeryr. o Cweeg g PN
S SR ; .. ; e Pi:..m.
sjuawbag JopLuo9 jo sbupey Aeuyujaig
] ' ' § 1 ] 1 ! ) ' | v ! | ' L]




8661 ‘L€ YOIBA STX PADI v "PY (BUOHEUIBIU| 5810y

/M T 314 OL WINA ~ £EZT1 0E°Ll $T60  |0E
"FJUIRIIFUOD |FIISUNIOIAUS JOIUW DN [

SANV'1 ¥ aNH ‘unjras usj p puy 80°Z1 SO°LT $T60  (0F
"EMIBNFU0D (EIUSWLONAUS Jolew oN &

QM 3O¥V4VIOLLIXA 801 SOLT §T60 |0t
"FUIBI)EUOD {SjUSWIUOIIAUS Jolew O] ®

___ SAAITSYALVA SAOOTAV 9911 €991 760 o€
"AUIENSI0D [RULU0IIAUS Jolot o] [ d

97Z1 1 ON A0UIHH JIID TTHEINYD eVl 0F'91 §Z60  |0E
- “FUIBNRIOD |RUSIUONAUS Ioleul opy °

N108Z_F9ardd N dd ANI ATTHD TTIEdNVO §9'01 9's1 §760 |OE
FUIBIISIO0D [HUATUOIIAUD JOT0IT ON ®

0y SSETIAHd ; IL'6 89°%1 $T60  |0E
‘FUIENFUOD [RIUSWU0IAUS JOTEIN ON °

(SdOOT #) (M7 $10-12) 01#95 NOLLV.LS INNOD D[I4VHL 0£'8 LTEl §T60  |0E
“FUIENSU0D [jUaMIONIAUS Jolew ON =7 Py

TH YANNODIO 06'L LBTI1 §T60  |0F
"UIRISUOD |NURIOJIAUS JOTRW ON a

RIVd HATIVHL 3501 QIVHONO STL (444 $Z60  (0E
"MUIBNFI0D [VIUIUMIOIIALS Jofem op] P

i Lvd 08’9 L1t $760  (0E
"BUINIINUOD |wiusmuosiAuS Jolow o ®

Ol NO SVD FAVS ¥4dNS ¥ H0LS SVTTVA OL SSFI0V L9'9 ¥o'11 260 [OE
“FUIENFUCD [FUINTUOIIALD 1078w ON P

Hd SVTIVA 959 £¢°11 sZ60  |0€
‘FUIRIIFUOD [MUSTIOIIAUSD Jo[R T ON] ®

HA MIIAINNON vL'S 1L°01 §T60  (OF
"SR sios juswUonAus Jolew oN ®

48N Gdd Y04 HLVTILINW ONISSOYO ITLLVD 1147 orol $T60  |0E
FUIBISUCD [BIUSTBONIAUS Jolem oN (]

. LS ¥9dVH FL'Y IL'6 §760 |0t
"TURARAIC [BlUSURIoNAUS Jofem o S

M ddrA 20y £0'6 $T60  |0€
“FIUIISUOD [WUIWLOIIAUD JOIRIG ON ®

SANVT ¥ LHV1S 89° §9'8 $Z60 |0
“FUIBNFUCD [FUSUONIAUS Jo[BW o PY

Ad sVTTvVd 89'E £9°8 §760  |0€
"MUIRNFI00 [BUSWOSIAUS Jolt o] ®

(I NYWTOH 8T SP'L $T60  |0E
‘FJIEI)EUOD [FUIIUOILALS Jolew oN P

(8d001Z) (M £00-1Z) 10£9§ NOILV.LS INNOD DLIAVL 090 Ls's §760 |0t
. "SRRI [NuaiosAuS Jolew o P

(s400T ) (3 £00-12) 0095 NOILV.LS INNOD JLAIVHL 09'0 Ls's $T60  |0€
*EUIRIISUOD [MJUIMIUOIAUD JO[BI ON @

peoy JoBuuw = . 000 0g
— : i T T s pimoqweg L § juouiiog  yiowaag |
o satpimog] 19T Gy ER ST A RN e R
SiaE __n: : i o > s it g Bt )
duney [FIUUMOIIAUT

sjuawhiag Jopiuog jo shuney Aeulwnjaig




8661 'LE UIRW SIX PA-IMT [ ‘P [eUOpEUIGIU| S@IoY

LSIU NOSINOHL ONI £6°0T 0657 ST60  |0E
FUIRAMUO0D [FUSWU0IIAUS Jofow o

AUANH FDI'T0d TVENY SO0 TAVA ANH £6'0C 06'sZ $T60  |OF
FUIENRUOD |FUIUIDIIALS Jolew o

L6 ALY "LOf| £6'0C 06'ST $T60  [O€
"TUIRNEUOD [RUSWUOIIAUS Jofeul oN

OTH T4L 04 O1 55300V €L°0T oL'sT §T60  lot
‘MUIRASIOS [BUSWU0IALS Tofew opn

¥ A00Ls0d 85°0C $§°5T §T60  |0E
RUERFUCY [VuAUUonAua Jolen oN

INVHNV.LSTY % VAVNVD OYLId V4 A WO ¥INY 210z £1°52 §T60 Ot
"QUIEAFIOD [NUIILONIAUS JOTRT ON

AIHED AINOW ’ oz - 80°ST $I60  [0E
"FUIRNECD [BUITIONAUS Jofuw op

(N HFTY0 INOW ‘uo]a3s Jus| p puy o6l 06'¥T $T60  |0€
FUIRNSI0D [WuIloNAu Jolnw oN

VN TVNOLLOZHIA % A€ AVT VIV LSHY Sv6l (449 $T60  |0¢
"RUTRIRUOS [Husuionaul Jolew op

LRV SHIMOUD HINT “uojjaae ausj p ujdag 181 BI'ET $T60  (OE
FUIEAGU0D [RustuuosAu2 Jofew oN

@ VHONOS 96°¢1 £6'0Z §T60  |0E
"FUTERFICD [RIUSWNOIAUS Joluln o

ALVTdILTNN ONISSOUD FLLLVD LR 1161 §$I60 [OF
AUIRNSUOD [RUSLonAuS Jolew op

(Y YaNLLIM 224! 6561 §T60  |OE
"RUIENU0D [FUIWUONAUS Jofwir op]

ATHIA ¥IV TIVIAS OL SSF00V perl 1£°61 §760 |OE
‘AUIENFUCD [RUTAIOIIAUS Jolow op

H6Z8 TVIIALYY aNH PRl 1Z'61 $T60 |0
"RUIBIEIOY [WUIIoNAUS Jofew oN

T04LYd AMH GSVHD NIDag yirl iT6l §260  |0E
"FUTEASUOD [#ULNIOIAUS JoTew ON

H2I'T0d ALID SdOOTAVA ({44! 1T°61 ST60  |0E
‘FJUIES)SU0D [MUINTIONTAUS Joeta o

SLIWET ALID SIO0TAVA 40 ONA vyl 1761 $Z60  |og
"FIUIIISU0D [FUIIUONAUS Jolvm op

NOLLVIOOSSY SNTNELLLVD O1 ¥INI Po'tl 1981 $T60  |oE
‘FIVIEI)SUOD [RUITIONAUS Jolows opy

(U ADHVAVTOL LIXa 06°C1 L3'LT §T60  |OE
“FINERFUOY |FIUIWUOIIAUD Jolomm o]

4N AVATIVY JO/ND LTI 89°LI $T60  [0€
"MUIBAFU0D |SJUILUUONIALD JOTViT Op]

8/ 1 3id OL WING 6FT1 S¥'L1 §260 |oE
"RUIRNSUOO JnuoIuoNALS Jolew o

ILFZ O/d QIIMITENNL, 8€CI SELI $T60  [0E
"NUIBIEUCD [IUINIOIIAUS JolBm ON

s o S w0 ERON ey
JumEy [EpustuoTAUY
sjuawbag d0pLuIoD jo mm:_uﬂﬂ_ EGE_E__O..n_
] L J ' ’ ) L ' !




8661 'LE YOI STXPAINT 9 "Pi euoneweju) seioy

LNAWDIS 40 ANT

06'5T $T60  |og

sjuawbag JopLiog jo sbuney Aeupwgjaig




8661 'LE YR STX FA-INT

L

PY1 [EUOREUIBIU] S810Y

"2da[ins 4231 ¥ pus Sul] W'd 0
. 3 “wary uosdwoyy, ynog a4 Aq pautjuos HDJ,

99TH (R MOTTIM €29l €291 SE60 |0V
l " RUInICS [MUSLNOIAUS JOTeW ON Py

(MV/E 810-22) 06595 NOILVLS INNOJ JIIAVHL £0°91 £0°'91 SE60 or
"FUIEASUDD |FJUIIUONIAUD Jolew op] ™

AINY 3 2924 QY SLVTd AANOILS LESI LE'ST $E60  |OF
“FUIENRICO [RUIWUOIIALS Jolew o P

d/N I1LLVD 6L11 6L11 $€60  |OF
'SIUTBIFUOD JRuamuoNAUD Jofew oN e

LZTH (T NV.INVNI £0°11 £0°11 SE60  fov
“SUIRISUOD |FUILONAUD JOfWW Op] ™

HLNT M 9924 (1Y SLVTd AANOLS £0°11 €0°11 SE60  |OF
“MUTRIIFUOD [FIUIWUOIIALD Joleul o ®

HDI440 1SOd QUVHOLd 96°01 %01 SE60  jov
‘FUIBNEUOD [MUaWI0IIAUS JolRW O ™

T-00LK O FOV.INOYA SNOSNIHOLNH 9601 9601 SEC0  |ov
"FUIRNEI00 [MUIWONAUS Jolew Op e

HONVY Ha:D SAIN OL HINT EL'L £L'L $€60  |OF
"RUIRAFUOD [$JUILRIONAUS JoTeul o ™

d/N ATLLLVD 90'L 90°L SE60  |ov
"SUIBISUOD [%) 1aua sofem opN P

4/N ATLIVD ey 18°% $E60  |OF
"SUIRIISUOD |FUSWUOSIAUD JOTRI ON ®

SWHVA LNIOd AND0¥ O ¥INT 9B'E 98't SEG0  |ob
"FUIEIFUCD [MUNTUONIAUS 101wl O ®

4/ IILLVD 9E'E 9£'E SE60  (OF
"SUIBNFUOD |FUIMIUCTIAUS Jofew op] Iy

HONVY VISIA O1d OL HINT (Y HO0LS0d 08T 08°C $E60  |OF
“SIUIRIRUOD [BJUISWUONIAUS Jolewr op ®

~11s8  XOd ATLLVD LLAYIAH s¥'l sl $E60  |OF
"RUIRNFUOD [ustuosiAuS Jolew op ®

= (/A 010-12) 09€95 NOLLV.LS INNOD DI44VHL 09°0 09'0 SE60 (0¥
RUTRREUOD [HjUamuonAuD Jofvuwr oN ®

€188 TANNNL FLLLYD YAVNYD SNVHL ££°0 £€°0 $€60  |OF
"FUIENSUOD [RIUSWUOIAUS JoTew o 8

JNIWNLHEVJIA 301704 ISVHO NIDFd 000 00'0 $€60  |OF
“RUIRNEUS [SUSGUONAUS Joluw oN ®

HETHD ALLNOW L6 ALY "LOf ) 00°0 000 sE60  |OF
FUNBNSUOS [sjuaunioiaug tofew oN ®

LSIA AVMSNHS/NVOVNVIO LUV]S 000 000 SE60  |OF
FUIBAFUCD [MUALIOIIAUS Jolew o] ®

LSId NOSJWOHL aNF 00°0 000 SEGD  |OP
‘FUIBI)SUOD [RUBUNIONIAUS Jofei opy &

INHWOFS NIDad 000 000 $E60 or
saLeplmog] 13y ; uonditosay el -y S M AL L g S
e B G .....__.: 2l o1 Wy vﬁo R o
duyuy [ejuaunioiauy
sjuawbag Joplio9 Jo sbuney Aeujwiaig
] ] ' ’ ' 8 } ’ J




866} 'LE YRW STIX PA-IMT

‘P feuOnEWEIU| SB.0Y

Buy ey [EJUAMIOIIALY

414 SSANISNA LIXT M 3SVHO (A4 LT $€60  |OF
MUIBAFUCS [MUSTHUOIIAUS Jolew oN ®
¥Z2Zd L1d 39N¥D v69Z v6'9 §$€60  |Ov
MUIRNTICS [RUSUIIOIALS Jofetl o ®
WUV SHvVE NIATO0D 9z ye9t SE60  [OF
"NUIRNSUOD |MUImUCIAUS Jolem op ®
POLH M V'TA 79'sT 79°sT §E60  |OF
RNUIBNUCY |NuUITIoRAU Jolewm o -
WAV NHOD FHL 0952 09'sT SE60  |ov
"SUTLRFIOD [FIUIWUONAUS Jolunl o] ®
Z0Z# A AITHD HSVHD dVMSNHS 9T'sT 9T'sT SE60  |OF
MUIRAFICS [WUSmuoNALS Jolew opN °
L61H O TAVT HINIVH S6'vT $6°4T SE60  |0F
"FWIRIISUOS WUSRIOIIALS Jolom Op] ®
TIVH dVMSNHS §SH00V 09°'€C 09°'eT SE60  |OF
"FUTEIIFU0O [WUIDUOTIALS 0T8Tl ON ®
OOVXIL SSA00V NOLLVLS SVD 98'ZT 98°2T $EG0  [OF
"SUIRATUOD [FIUSTUOIIAUS Jofem op Py
SANNOYD 0AAO0Y STANNVIN oL'TT LTT €60 |O¥
‘adojna daaje W pine 2u1| W'd'D
34 “saAry uosdmoy 1, yinog ai) Aq paunguos HOL o
1N0TINd 44N79 SNVINAI0H
L e e s amg P N L S E.an e 304

sjuawbag Jopluog jo sbuney Ateujwijaig




8661 'LE B STX PA-IN 6 'PY] |euogelsiu| SaIdY
FUIRNSUCD [FUSWLONIALY JOlW o) ®
JNVD DNIHSIA HOVAd A¥FATIS 09'6 T0°LE S$E60 [0S
RN UdD
puw 3xe] deavmyg ojni] u2amiaq PAUIUCS HOL .
oISl aNd 3 H/O SVHD 90'L 8F'¥E §€60 os |
‘Do 4D
U 23u] dumenyg 31 Usam1q pAUL0d HOL o
0I¢1 (NI M H/O HSVHO £6'9 SEPE SE60 0%
-oxe] demsnyg
ST puw N YD saoqe adops dame uo HOL bt
HINA 3 [-00L# (R FOVINOYI NIW Javr 16'¢ ELTE S€60 [0S
"HOL 241 2a0qe s2dojs dasyg e
WINA M 1-00L# G IDV.INOYI NLW JAV( SLy LI'ZE SE60 [0S
"HOL 941 2a0qe sado[s daayg .
HLIS TRNEVE ¥aLLIT SL'E LUIE $€60 (0§
BOU [BNUIPIEA
® puw own ' g0 9aoqu sadops dasswo o | ®
SAZLLVW OL YINT 8T'¢ 0L'0E SEG0  |0S
‘HOId [EIjUIPIEI]
w pum 0w " d°D 2a0qe sadops dasgs uo HO L .
f/m JSVHO OL 1IXd (14 L8'67 c€60 [0S
WA [eljuapisal
L ]

© pue $joun Y d'D) 2a0qu sadojs dasjs vo O L
LIXd 3 JSVHO 0E£T TL'6T SE60 [0S

WIME [RNUIPIEAL
® puw m{o8N Y'd'D sa0qs sadojs dasjs uo fyn,
VIV 1SH AFIO FSVHD L0T 6¥'6L SE60 (0§

BN [EHRIpE
¢ puw £qoun Y'd"D 2a0qu sadojs daois vo HO L
9T L1d/A@AV R ISVHD 0T 9’67 $E60 [0S
SWAIE | ATju2pEIE

¢ puw jouRd Y'd"D) 3aoqe sadoys daags uo o1 -

(4r1) LS NMNOBOD)| Poe 9’6l $E60 [0S
“FUIRNSUOD [WuUIWIONAUS Jo[eu ON ®

_LSTT ONI 9 9DANd SSVAAE HATAD ASVHO £0Z s¥'6T €60 [0S
“ENBIAUCS |HusLTUoSIALS JoTR ON ®

LSIZ ONI M FO0NNE SSVAAH HITAD ASVHO 00T r'6L €60 0%
FNENFU0D [Buaunosiaua Jofew op] &

/4 INVTZ INV.LS 98°1 8762 se60  |os
"FUIRNSUOD |MjUIIU0ITAUS JOTEBW DN ®

HING 9 dLIS TIve 431l 3L°0 0Z'8T §E60 05
RUIENSIOD [RUSUNIOANIAUS Joletl Of ®

HINT M ALIS THHEVE YALLIT 9¥'0 88°LT $€60  |0s
‘FWIBSSU0D [BjuslTuoIIAL Jolew op] ®

X2 WM, sFEY) ) 000 ¥'LT 0§

; u.:ﬁé _EEE.-.?._Z_M

sjuawbag Jop1o9 jo sbuney Areujwyaig

? 2 ) ) [ ' ' ! ’ ’ L ' ) ¥ ’ ¥ L




8661 'LE Y2LEW SIX FA-IM

oL ‘P [BUORELWIBIU| SeI0Y

1890 H/O 30anid XVIINOS

8111 09'8€ $E60 [0S
“RUIBAFICY [RjUIIIONAUD Jolewr ON a
(M/F $00-22) 0LF9S NOLLV.LS INNOD DIAIVUL

5 : . R ; ‘satmpun .om‘_.u”mu_h i

0§
iSuas TERS
1wy

L .a_:

B (eusuioiAy |

sjuawbag Jopruio jo sbuney Aeunwyjaiyg




| __ B66L “LE UDIRW STIX PA-INT

L

"Pi1 [euogewselu| s8Iy

FENYH] :omEcF—. inos oy pus “adofs na
3t u sdoJono Yoospaq daags uasmiaq patnpuoa HO L
UINT M HONNY] LVOH 1N0H00T NIW XV1INOS £5°¢ £l'vy S$E60 09
*JaAny uosdwoy |, inos 2y pue ‘>dojs 12
a3 ui sdosono yooipaq dasys u3IM}2q pPaujuos HOJ,
ALLNE 3 ELLIS TNAVE YALLIT SL'Y STER $€60 |09
“J3ATY uosdwoy [ yynos 3y puw ‘2dojs N>
i a1 ut sdoisyno yoospaq daays uaamiaq pautfuoo HOL
HANG M LLIS THEVE YALLIT 1304 STEY §€60 09
“Janry vosdwol{ . yinow oy pus ‘adojs jna
at u1 sdosoino yaospaq daoys uzamiaq pauLuos HOL
AAISTTIH NO STSNOH SL# QU DINFANIT LBE Ly'Ty $E60 {09
“JoATy uosdwoy | yinos 21y pue *adofs no
2 ut sdo1aino %001paq deas usamyaq paulued HOL
UINT d vrL T HIAE ALLLIT 1€ 16°'1¥ SE60 |09
"AMY 31} 3A0QE fUOI1036 Y005paq daojs
awos pur J2ATy uosdmoy | ynog Aq paunjuos HOL >
WINT M PPLY G HIATE ATLLIT PO'E Fo'ip $€60 09
“Kmy 3y oA0qw SUOIN02 }00Ipaq 3318
Swos pue 12Any uosdwoy | yinos Aq pautjuos oL, e
J HIAN FLLLIT 40 HLNOW T1LL LV FLIS TRRVE YaLLI oLl 9€'0p $E60 09
"KMy 21) 9ADqE FUOT}93F YooIpaq doape
» 2wos pue Jaary vosdwoy | yinog £q pauijuoo oL .
M HIAIN FLLLIT 40 HLNOW L LY LIS T39dvE HALLIT 99'1 9T'0r SEG0 |09
“AmY 31} aa0qw SUOTIOIE HI0Ipaq daags
_ 200s puw 13IATY gg_ﬁ.—» -—.__._.UM __nn muu-nw.go mo.—‘ L -
(M/H 900-22) 08F9S NOLLVLS INNOD DI4dvil LT’ L8'6E SE60 09
"JSATY uosdwioy]
. IR0 PUB FYOR YD UMI3q PAUEUOD HOL .
1504 ONIQVHL Xv1INOS §§300V L90 LT'6E $E60 |09
“1aAry uosdusoy
INOg pur 5001} YD) UIMISY PAULUOD HOL e
873 1 414 OL MINH 10 1'6€ SE€60 |09
"19ATy uosdwoy ],
i IN0g pue joen Y4 uaam)aq pautjuoo HO L .
UINT A Lvvy O ATTTIVA SLLANL XVIINOS I#'0 10°6L SE6D 09
“Jaany uosdwoy],
2 NOS U RYown YO WIIMIS] PAULUCD HOL -
0070 WA PP60 INAWDIS TT6 LY MNNUL L10 LL'8E §E60 09
"J3ARY uosduolf,
] inog pue BR8] HdD Uaamiaq pautjuoo [ .
HINT M LPP# (d ATTIVA FLLUNL XV INOS Ll'D LL'8E $E6O 09
1oAYy uosduwoy ],
YINOg U ${98) YD UM pauLjuods FOL i
28puiq xe|inbg 00°0 09'8€ 09
sLeptmog] [N ? ; ; i uondu e s i NN T R ey 2 MO u_.___a._..lm.. g # e I £
SUBY [BJUIULOIIAUY
sjuawbag JopLuog jo sbuney Aeujwijaid
o ) ) g ) ’ b | ¥ 1 ) 1 ] ’ p ) ' v




8661 'LE YOIRW SIXPA-INT

Zl

P |euoReLLISU| SRI0Y

(/D 2014 QM XNVAL0D 56'9 11814 SE60 |09
“SUIRARU00 [VUSUTIONAUS Jofew o
WINH F L-00L# HOVINOYL M¥Vd A THHAVM 959 s $E60 09
"FUTBIIRICD [MUNGUONAUS Jolutl op
HINT M L-00LF (Rd OV.INOYS JVd ATHHAVM 009 09°vb $E60 |09
"EIUIRNFUCD [SjUIUOTIAUS Jofutt opy
WAV NOWTVS 10 NIDIE/VHIV NVINTIO4 SVHD 40 aNd €8s Evpr $E60 (09
"RUILNUOD |JUIWIUOITALS JoTets ON
06# 0 SASSOJ S5 £8°¢ 3844 $E60 |09

ARy uosdwoy | \inos 3 purw adojs no
2y w1 sdoono Yoospaq dasye uzampaq paujuos Fio

HINT 9 HONAVT IVOd LNONOOT NIW XV IINOS|

L e

auyey _-_EE._..EM_..__.:m :

sjuswbag Jopui09 jo sbuiey Areujunjaiy




I

.__

8661 1€ Y2EA STX PAIX £l Py (BUOREUIGIU| SBIOY

AUANE M dNJY WY NOWTVS| e {4 St60 oL
“FIUNRIIFUOD |SUSUOMAUS Joleil Op] ®

AMONE H JNDH HSVHO e 10°'6% SE60  |OL
FUTBRFUOS [BIUSUIUOINAUS Jolew op] P

L9K QY AVH TTOVH/OLNTIHOS 9v't L0°6¥ §€60 (0L
BUIRIISUOD [HjUILUONAUS Jolows o] ®

869# (R4 ASIVIVA L't L8P SE60  |OL
"RUIRISUCS [FIUATWUOIIAUS JOIBW ON ®

OE1H (Y IDANLLSNIH El'E 89°8r $E60 |OL
"SUIRIISUCO [HJUSMUONAUS Jolwill op ®

LL1# (0 WITHNYY $8T OF'8¥ $E60  |OL
*FUILASUCD [WUALRIONIAUS JOIBL ON] °

OL1H (1M ONISSVD EL'T 8T'8F $€60  |OL
"FUIEANRIOD [BISUNIONAL Jolut op] P

WLNA M 01v# O TTTH HOLON 9T LI'SF SE60 0L
"SUTRNFUCD [FRMILOIIAUS Jolaw oN P

SE1# (i NAVD! 79T LI'8y SE6D  |OL
RUIRAEI0D |HHUSIUOIAUS Jolow op ®

AINT 3 el QY HTVANFHOVA 1444 %Ly $E60 0L
"§JNBSNU00 [RIUSWILONIAUS Jolew op ®

YLNIT M E€TH A TTVANTHOVI L6'l 'Ly $E60  (OL
"SUIRI)EUOD [BIUSTIUOIAUS Jolgur o e

MLNE 3 LOT# G NYOHONDA 91 15LY SE60  |OL
"BUIRSEUCD [NUAULOIIAUD Jolew oN o

684 (I SALVOD L'l 1€°L¥ SE6D  [0L
SWENEU0D [NUaWUOIIAUS JolBW ON] ®

L114 Y NOSHVD 19°1 9l'Ly $E60  |OL
“SJUTRISUOD [WjUSUTUOIIALD Jolew ON P

MING M LOT# O NHOHODNTA £l 38'9% $E60  |OL
"RUITASUOD [BIUSTIUOIIAUS Jolein o &

_ SO (1 AVMOWHIVD EE'l 88°9% Sf60  [OL
"FWRATI0S [USLOIIAuS Jolew o e

1014 0 AFTAONE 6'0 L¥'9¥ €60 0L
FUIBAAIOS [RIUSURIONAUS 10[8tm O ®

864 (T4 HIMOMTTIO 60 Lroy $E60  |OL
“SIIEIISUCO [WUILTUOIIAUS JOIBT ON] ®

) FOI# (Td NOS'TH 180 9E'9F c€60  [OL
"SIUIRNFUOO [IUSLINOIIAL Jofetm Op] ®

puos xmeaqo)) 000 ey oL
= T T R e P IR g R .-:uﬂ&.nm. udn_uhwuw
satmpunogy I3 i vonduoseg oo ol 8 19p0) A . Pmogeed u s R SRt
Pl Aho NN s W il et wy  PEO D e
Juy ey [B)uAULOIAUT
sjuawbag Jopluion jo mm:_uﬂm \Eﬂ:_E__ﬂ..n_
? 3 i § ' | ) ' ' ’ ’ J ) ] v




.
i 8661 ‘LE U2lBW STX YA vl ‘P17 [EUChELIGIU| S8I0Y
m il
1 LHIATIND ATTUD HLIHM {601 01’19 £E60 08
i “FULRNIOD [ )1Au2 Jofem op e
i ) ] ¥ZH (R NITRIVO ] | 88'09 se60 |08
o I§ T “SJUIRTFUCD |BIUSWUOIIAUS JOTBTI ON Py
__ ; .“ &N 3LLLYD *UopdIs auwj ¢ puy PLII SL'09 $E60 |08
i1k S — "FUIBNFUCD [§jUSUNIOlIAlS Jolaw ON @
i /M SANVTZ NIDHE| 0g'll 1£°09 §E60 (08
| B ﬁ:_uhwnoadﬂ._gegﬁ sofew op P
Il 1 LsHaaonm| ] 8L0l 6L'65 $£60 |08
. "HUIENRIOD [FUILNOIIAUD Jol8W ON] .
o . LIS THNVE YALIIT . 0L 01 1L'6S 5€60 |08
” “HUIENFI0D [FIUWIUCIIAUS JOIeW ON J
i /M SANVTOML ANF i j - IsTe 9z'8§ s€60  [o8
“FMIRIJSUOD [FJUIWLOIIAUS Jofew op] o
| HINT M 96K O AV T ALIHM 788 EBLS s€60 |08
i "UIPNRI0D [§USWNOIIAUS Jolwa O °
i -
[ i OLE QY TVHOWTVH 8’8 £8°LS SEGO |08
i AUERHUOS [MUImuoIAuD Jolem opN ®
H SLH 0¥ NOSYALAd 788 £8'LS sE60 |08
§ _ ! .ajé:\&a sofew o &
: _ f WINT F 01vH G TTTH HOLON LL'8 8LLS S$E60 |OB
i "MUIBIFUCD [VUSUMONALS Joeut o Py
il (B __ _ _ OL# O YTHO | LS9 8¢S SE60 (08
[ "RUIRNFIOS [VUSLILOIIAUS Jo ew op -
Bt &/M SANV'1T LAVLS 509 90°5S 5560 |08
i FUIBIFUOD |FUSWIOIIAUS Jolwu Op] P
* il 90L# ¥ TYINALNTD £6' P6PS SE60 |08
Al RIUTRARI0D |RIUININOIIALS Jofew o Y
i /3 SANVIZ ANd vZ's TS $€60 |08
_ _ "SUIEIFLOD [RuaWLOALD Jolew op] e
Hll /M SANVTZ aNd 60°s 0I'vS S€60 |08
i _ FUITNSUOD [FJUSLLUOIIAUS JOTEW O ®
__ d B B89EH MO AVAFD 60°S oL'ys SE60 |08
il ‘SUIBNSUCD [QUIUILONALS Jofetl op] P
|l ALIS THHIVE YALLI'T 6L'¥ 08°ES $E60 |08
_ “SJUTRIIEUOD [FIUSWUONAUS Jofvw op Py
1 E0vH (1 JOLTTIH €0y ro'es $€60 |08
i “FJUIRIISUOD |BIUSLOUOITAUS Jolem op] P
ol £0¥# (T JOLTTIH £8°C ¥8°T8 $€60 |08
Hh "RUIBRI0D |VJUSWUOIIALS 0181 O °
e /1 SANVTZ 40 LaV1s "Uop3at auw] ¢ ujdeg 950 Ls6v 5€60 |08
i “SUIBNFU0S |FJUSLINONAD JOTOW ON i P
_ | m- HWH 06 OL HWA 09 3DNVHD ENOZ dd3d$ 1o £y SE60 |08
| " i SUIRISUOD [MUSUNIOHAUS Jolew Op] ®
H duios ury uoweg 00'0 106F 08
1 i . - -
it : . _ . wienﬁ _!:uEd..E..m.Ew . .
3
: sjuawbag Jopuio) jo sbupey Aeunwunaig
dil
' } B ' ) b g ] ' ' ¥ ) } J ) L '




8661 'LE UDIRW STIX'PA-INT Sl 'PY [RUOREUIGI| SO0y

— 1Z# (R NOLTO™H FEGI $E€'89 SE60 |08
"FUILASUCD [FUSLDIIALS Jolew o ®

OSSH NdddV .1 sT'6l 9Z'89 SEGO0 |08
‘FUIENFUCD [MUILIUOIIALS Jofew opN] P

£EN (0 ATTTVA NIddV.L 10°81 'Ly SE60 |08
SUIBIISUOD |RUIWUOIIAUS JoTew o P

£8€1 (NA 3 H/O NaddV.L S6'LI 96'99 SE60 |08
"SUIBANIED [FluluoiALR Jofew oN e

£8€1 ONE M H/O NddV.L 88°L1 68'99 €60 |08
SJUIRNSUOD |Fjustnolisuo Jofew op] ®

Or# O NOILV.LS N3ddV.1 SO°LT 99'99 SEG0 |08
FUIRISUOD [RIUILIOIAUS JOIUID Op] e

6£4 (T4 NNOHTVD ) SOLT 99'99 SEG0 |08
| FUIRASI0D [RIUSIIONAUS Jolew ON [ ]

HOI440 LSOd 7 FOLS NdddV.L 1§°L1 7599 SE60 |08
“SUIRIEU0D [jusUnIolAuS Joletm op] ®

824 O LNIOd FONVI/AVIHANNNS 61°L1 0T'99 $E60 |08
"AUIRTUCS [muswosAul Jolew opN ®

H/M SHNV1T LHV.LS F6'91 $6'59 $€60 |08
FIURNFUOD [RMUIMOITAUS Jol¥ ON] ®

£TH (R STNVT ¥Z'9l1 §TS9 SEG0 |08
FUIRNRIOD [FUSLIUONIAUS Jolew o ®

/M SANVIZ AN 6661 00's9 $E60 |08
SUIRNFRI0D |RUIUCIALS JolBm oN ®

N LEEH O NORLLY DRI 861 £8°%9 $€60 (08
*SIUIENRIOD |FUsUONIALS Joleu O ®

ULNT 9 SHXOHTIVIN ¥04 1NOT1Nd ] vo'sl SO'r9 SE60 |08
"MUIRAEU0D |VUIUU0SIAUS JoTem ON P

HINA M SHXOHTIVIN ¥04 LNOTINd ‘UOJ22E auE| ¢ puy 961 L6'E9 $E60 (08
MUIRNSI0S [WIUWUONAUS Jolew op ]

e 9E§ (d (O 1284 SR'E9 SEGD |08
"SUIBIIFUCD [@UaLIUOIIAUS Jofew opN P

WINT 3 Y FOVINOYA 434 £6°€9 SEGD |08
"WIUTEJISUCD |WJUSLILONIAUD JOTeW ON ®

87 SANVTZ aNd "uo[)338 Jus| ¢ ujdag 8yl 6V'E9 $€60 |08
SUIBNII0D |NUIWUOIIAUS Jolaur o] ®

ALNT M N HOVINOYA (444! EV'E9 S€60 08
"SUIEFUOD [EIUAWUONIAUS Joleur op] °

TOOHOS NITdVD 9¢€°¢El LETY SEG0 |08
"HUIRIISUOD [SJUIUIOIIAUS Jolom op] ®

H/d SANV’I T LAVIS ) SEEl 9€'79 SEGD |08
FINBIHUOD |EjUaLoIALD Jolew op )

6£§ (JH NNOH'TVO 81°€1 6129 SE60 (08
"FUIENSU0D [¥JUITUCHAUS Joluim o °

UINT 30D 954 (o THVT ILTHM 6L°T1 08’19 SEG0 |08
"RUIBNU0S |BIUSUII0IAUS Jofew op] ®

R R R T T g T DT T . §oudeg: ueadg |
stmpthog (4] sohduossq I S, ; M = R
YA : S eIopO il | ury Pgo B )
2umy ey JejUAMNIO AU
sjuawbag Jopuio) jo sbuney Aeunuijaig
] ’ ’ | ) i ! ' ! ' ' L L ) L '




TOF

B66L 'LE YoIEW mJ_x”q>._x._

13

"PY1 [BUOREBUIBIU) S810Y

L8311 QNH M I5d1¥d YIAR NOWTVS £0'6Z rO'8L §E60 |08
“HJUIRI)FUOD |RUIIUOSIAUS Jofew ou ueqmgng
(M/F L00-ZT) 06995 NOLLY LS INNOD DIAAVIL 1062 CO'BL €60 |08
} "NMENAI0D [Wuaiuonaus sofew o]
HLIZ# (T4 GHIIISSVTIO FINIVEd ANVHED/EY NOWTVS 18°87 LL $E60 08
. “FUIRIISUOD [FJUIWUONIALD JoTem opy
(/3 100-22) 0£r95 NOILVLS INNOD DI4IVHL 19°8C oLL SE60 |08
E “SUIRISUOD [FUSUNOIIAUD Jofew o
MS JAV ISI PESL SE'LL SE60 |08
5 "FUIBNFUOD |MUIWUGTAUS JO[BT ON
- (VA FONVNAINIVA AMH OL (4 NIAaNIT0 PE'8T SELL SE60 |08
"FUIRSFUOD [FUITICIIAUD Jolew op
AN JAV HLSY (Y INIOd AQNVS vl ETEL SE60 |08
| “SIUIESIA0D [VUDSMIUOIAUS Jofew oN]
; (M INIOd sgydld ELET PLIL $€60 (08
SUIRATUOD [FUIWU0NIAUS Jolew oN
MN JAY HL0S (M NIAINDTD TLEL ELZL SE60 |08
"RUISIFUOD |WUSWLOIIAUS Jo[ew oN
MN FAY HLSO [AX44 £5°1L $E60 |08
"AUIRAFICS [NUSteNALD Jolu op
JLYOSTH OHOd NI'1D| BETL 6E°IL $E60 |08
FUILNAIOS |NUIIU0IIAUS Jolew oN
/M SANVTZ LUV.LS PTTIT STIL $E60 (08
"FUIRNFUOS [FJUSMUONAUS Joletd Op]
WINA 3 INIOMATA TTIH 1INV ‘U023 aus| ¢ puy 89°1Z 69'0L SE60 |08
‘2@ demsnyg 240qe
) adojs daays ¥ uo 1inq HOL ‘>dofsino ut yooupag ) ®
AWLNH M INIOIMETA TTIH LIV 6£°1Z 0oL $E60 |08
"23u°] dummyg aAoqe
adoys daaye v uo yjing H L, ‘odofno uy yooipag *
H/3 SANVTZ AN3 1z ZroL §€60 |08
e deminyg saoqe
adojs daaps v vo 1[ing HO L ‘sdojmno w1 yoospag *
/M SANYTZ ANA "Hopaas ausj ¢ ujdag 90'1Z LOOL s£60 |08
"RUIBIITI0D (W)USUINOIIAUD JO[RW ON
&/ SANVIZ LAVLS ) 8E°0C 6£'69 s€60 o8
“FUITNSUOS [BURUIUOTIAUS Jofew oN
- . BLISTHuAVE ¥3LLIT 0roz 1169 $E60 (08
“SUTRARUCD |WIUIWUOIAUS Jolemm op
(HOVHE ¥ASVHD ¢ 14 QY HOVEE NAddVL §6°61 96'89 $E60 |08
FUIBIFUOD [EJUSWLOTIAUS 1078 Of
Ot T e T pumoqI — yjusulay Jueudag
gatreptmog] 347 | vondu yd 3 : Fah o ;
[ ondeRg Yoy - PO 2 Lt o) B s
duney] [ByuAUIOIAUY
sjuswbag Jopuio) jo sbuney Lieujwijarg
L ! ' ! ’ ' ! ) ' 3




9661 1€ UIRN SIX'VA-INT

VA PV |eUoRBUISIU| SBI0Y
8 OHOW 3N 1S H19 ) o'y 8078 $E£60 06
B *RUIBNSUOS [FUSUNIOIIAUS Joleul OU waTe ueqin)
/L % 471ND 3N 1S Hiv 6 96°18 $E60 106
"SJUIRAFUCD [MuswWUoIALY JolBI OU ‘§I¥ WeqN)
ANV LOT HONYL SNOSE0DV( 06't ¥6°18 $€60 |06
FIRASU0D |NUIUNIOIIALS JO U oU “vare teql)
g5 LS (i€ LS S50 08't ¥8'I8 $EG0 |06
“FUIRASUOS [FUDWUCIIAUD Jolew ou ‘Barw weqin)
48 LS aNT LS JIaNVXdTV oLt FL'I8 SE60 |06
FMEISU0D [MUIUCITAUS Jo BW ou ¥aIe Ueqi)
~ 45 15 151 .18 JOATON 15°¢ S¢'18 $E60 {06
"SUIRISUOD [#UIUNOIIAUD JOTBLU O WaIw teqI[)
1S dVMSNHS ' FreE 8IS SE60 |06
"RUIRNHFUCY [FUIWUCIIAUS Joluw ou ‘o URqIN)
ME LS it Qi VNIV LI'E 1218 $E60 |06
"SIUIRIIFUOD |#USURIOSIALS JO (W OU *Wale Usqln)
MS LS HLS 1S ¥3MOod 9%'C 0018 SE60 |06
"SI NFU0D [WUSMWIUOIIAU Jolsw ou Tare veqin
MS LS HL0I Q¥ ATTIavOld £6°T L§'08 $£60 |06
"FUIRIIFUOY [RUIWUONIAUS JoTBW OU "BaIe Ueqi)
473 SANVT T LAVIS LT 1€°08 SE60 |06
"SUIBNFUOD [RjUSLIIOIIAUS Jofetu ou “wam ueqgin)
JUIL AFTTVA MS JAV H1y ¥z P08 $E€60 |06
"FUIRETUOD [WUANWUOSIAUS Jolew ou ‘ware weqin
/M SANVTZ aNd 82T CE'08 SE60 |06
"FUTRNSUOS [WUSTIOIIAUR Jofow ou Bare weqin)
SYOLOW AHVHE OL HINT 97T 0£'08 St60 |06
‘FUIREUOD [HuSwuonALs Jofew ou “eamw weqin
MS LS HILLT 1671 S6'6L §E60 |06
"SJUIRIIFUOD [RIUSINOIIAUS JolBTI OU Barw WeqI)
LIXH 3 MS FAV FLLOI/MOY NILLOY bl BP6L $E60 |06
"FUWRAFUOS [MUIOUCIIAUS JofRw ou BaIw equq)
HLNT M MS HAV HLOI/MOY NFLLOY %1 SP6L $E60 |06
"AUIRNEUOS [RJUSTNIONAUS Jolvw ou Wauw teqi)
S3AI'lddNS OATH YASYHI M OL JINI (44! 9T6L €60 106
- SJUIBIIRUOD [WMUSWIGIAUS JOTUt OU 'WaJe reqa[)
SLVHN S.ALLAd OL SSFIIV ¥6'0 86°8L $€60 |06
“SJUIBIISUOD [FJUICLOIAUS I0TEW OU ‘saJe uwqi))
i XIN-ACGVIE WV NOWTVS MS LS HLOE §L0 6L'8L SE60 |06
"FIUIBIIFICO [gUIWUOIALS Joluw oU ‘Bamw weqin
SATUNIJ OL WINA 81'0 ZT8L $E60 |06
"RUIBNFUGS [RuamuoAu Jolew ou wamw tRqin
LBIT ONF 9 30aTHH HIAI NOWIVS £0'0 LO8L SE60 |06
"FUIRISUCD [#IUIUU0IAUS Jofew ou *ware teqin
i saue| p ujdag 000 ¥O'8L 06
satrepmog] 411 ST h i vonduosagy e g  iptigan Lol Y s . a i bl
Supey [B)UIALMOIHAUY
sjuawbag 10 pluod jo wmc_umﬂ_ h._m_.___.:__ﬂun_
} ' ’ J | ' 1 ) ) ' s




PR

4
1
8664 "LE Yolew m..._xwvh__f'_v_._

e o TR T N e I

Bl

P [BUORELLIOIU| SO0

i
“d_
) INIWDES 40 ANT 89°L TLss $E60 |06
g WBIAIC [FUIWIUCIIAUS Jofwwl oN
SS9 AMH WHV NOWTVS 89°L iL'ss SE60 |06
‘MUIRIFUCS |NUIMTUONIAUS JolRm o
(AOYANIID) 946 OL SSAD0OV M AN FAY HLOT “UO[at 3] § puy 8%°L LS8 $E60 |06
"RUIRISUOD [FJUIWUOINIALS Jolvw oN
i (M/F 600-TT) 01$9$ NOILVLS INNOD DIIAViL 8r'L jL5'58 SEG0 |06
I "EUTENSUOD [SUSITUONAUS Jolem oN
TALOW LSNAUY.LS AN LS H10¥ 0| 3394 2uw| ¢ ujdg 20°L 01's8 $E60 106
"RMENSU0D [HUSIU0NAUS Jolew oN
L 9N 1S H10€ MATA Qyd ‘uoj)aas auw| ¢ puy 9 9T'¥8 $E60 |06
i JUTRNI0D |SJUSLLUOIIALS Jolutm op
ANRI ONITIND 3N LS HIST L0'9 11'¢8 SE60 (06
"NUIRIIFU0D [WUSUOIAUS Jolem op
SSHOOV SNVOH 6'S 96'E8 SE6D (06
FUTENFUCD |HUSWIUONALS Jofew o
V.LIOAOL QOOH NIFOY 3N 1§ dNZZ [43) 98't8 $E60 |06
"FITII}FUOS [E)USUTLOIIAUS sofuw o
ATV ONITTMOHE 3N IS 1S1Z (143 £5°€8 $E60 |06
RUTERSUCO [BUSTIVOIIALS Jofewm op
4N LS HLOZ or's PPES $E60 (06
'FUIRIFUGO [MUSUMIONIAUS Jolvw o
AN LS H181 LT§ IE'E8 $£60 |06
M "MUIRNFUOD [FIUSTUONAUS Jolem op
i TOOHOS 4N LS HIr! ‘U038 aus] ¢ ujdg IL'y SLT8 $E60 |06
UIRIIRUOY [FUSTUONALD Jofem o
TVLIdSOH 3N LS HLO0T "uopaas auw| p puy oI'Y 028 SEGD |06
"UIRNRAIOD [RUSWUOIIAUS Jolew ou Bam uRqi)
/M SANVTZ LUVLS ¥O'F 8078 $E60 |06
“AUIRNEUOS [HUSHIUOAALS Jofvw ou B3I weql))
3 : . 7 .. 7 . nm_:vm\m __. : e ._“ m_m i i s
__ : . - ey —n-..-n:..:o‘.m,-:w.
M mu:ﬂ:.-mum dopliod jo mmc_umﬂ_ h._m..__E__ﬂ._n_
m_M.
) 8 b ' ' J ' ' ' ' ' ' 3 ' ’ ]




1
8661 1€ YIBN STXPA-T

61 ‘P11 euoRewejy) Selay
L UINE 3 ¥d HOVEd JONVO 98°'S 98'¢ 0560 |001
(| *AUIRIRIOD [WUSWUONALS Jofew ON
i MLNH M HONVD OL "1Of H ¥d HOVAH GONVD ¥8'C 8’ 0sé0  [ool
ﬁ. ] “RUITOFUCD [FUSTIIOIIAUS JOTew ON]
L OIdAVHL 6/m JO4 AN FAY HLO0L OL WINH 3 £r'¢ £l's 0$60 00!
[ “FUIEAFUCD [BUSWLCIIAUS Joluw o
: AN JAY HLOL Q0 TTH NVINA'T po's $0's 0560  [001
"AUIRNSUD [USWINONAUS Jolewm oN
i AN JAV QU9 SPy sy 0s60 |00l
] “SJUITAFUCD |FJUALUOTIANS JOTRE ON
Old44ViL 8/ 404 JONVO WOHL/OL “LOr M 3N LS HL0S L4l 'y 0§60  [001
] “UNENNI0D [BUSTUOIIAUS Jolem oN]
OI4IVHL &/M HOd JONVD WONHS "LOr M 3N LS H10§ *uo})ads aus| ¢ ujdig oty 0L’y 0s60 |00l
"RUIBARI0O [§IUSUNI0IAUS ON
AN HAV HL09 1184 SI'y 0§60  |001
"SNENFICS [FUSIUCIAUD ON
UINT 2Vd NOLLY THOTd SNONNVHS $9'E $9'E 0560  |001
! “RUILNRIOD [RUIUILOIAUD ON
j ULNT d @ FOV.INO™A TIH AHOVAd pS'€ PE'E 0§60 1001
i “FUIENFICO [FIUSTIONAUS ON]
TALOW NVA TYD UINE M QY EDV.INOYUA TTIH AHOVEd U033 aus| ¢ Ui €re £e 0s60__ oot
m ‘FJUIELFUCD [FUIWLOMALS Jo[Rw op
F /M SANVTOML 40 ANF [£1%3 't 0560|001
! “SIUILNSUCD |VUIIONTAUS Jolew op
i IN JAV HLop (4% 5T 0560|001
I “RUIRIFUOD [FUSUIIOIIALD JO[RTE O]
i LIEVIN NEAEVO WAV A LE'l LE'L 0560 001
i EJUIRIFUOD |FUSMUU0NALS Jofam op
f AN FAY HLOT QY d3ddVH L8'0 L8O 060 ool
§ “MUIRAFU0D [FUSWIUCIIAUS JoTow o
[ (w/dA 800-22) 00598 NOILV.LS INNOD DIIAVAL Lr'o Lro 0560 {001
il TWIRAFUCD [WIUSLIUOIIALS Jolew op
USS9 AMH WAV NOWTYS/QOYANIED 1L6 OL SSHIOV d Lo L0 0560 {001
i RUENFU0D |MUSTIIONAUS 101610 O
i JNVHNVLSTY S§300V zro zro 0560  |001
i "UIRIISUCD |FUMTLOTIAUS Jofew oN
WHY NOWTVS/JOYANIED L6 OL SSHOOV M 3N JAV HILO01 ) 000 000 0560 |00l
i “RUTEIIFUOD [SJUSWIUOJIAUS Jofww O
LINIWOFS NIDdd 000 00'0 0560 ool
=k S e T T e I T ST e e S PR punoqiesg i usdag - jleudag
Satepunog 17T vonduseg it [ HIRTIRS T
w : ot d R wy s AT 0D
“, duyey] [EJUIUOIAUT
“ sjuawbas Jopuio? jo sbuney Ateuiunaid
) ? ) ' ) ¥ ' ' | ’ ’ ! ’ L # ’




Aty
M
Bl
%M__m
i
il
TRE
__ m
|
Al
Al
i1l

m
i _*

_m
Ul
'
i
: :
il
ath
il
Hi

8661 'VE Yosely mdmg._x._ oz "P17 Jeuoneulsiu] saloy
|
[1# (R4 SNOWVIIS A'T0 Ze6! 81'T 0§60 |0l1
‘adojgna
da3)s “aye] demsnyg asoqe sdojs daays uo HOL o
(M4 ¥10-Z2) 09595 NOILV.LS INNOD DIAdVHL '8l TEVT 0560  |O1I
\ adojmna
i daxs ‘axw] demsnyg sa0qe adojs dasys uo oL -
F STATAAVH YALLIT 61°LI $0°ET 0560 |OIL
‘adojs)na
da2e ‘o] demsnys anoqe adojs daags uo [ L .
VIV LS dVMSNHS or'sl (43 {4 0s60 |01l
‘adojsyno doo)s “axe ] demsnig >
) _ PU% 1{D ], 3y) u2am)aq adojs dasys uo souwisip poyg
dVMSNHS FHL 40 T3V T INIOIMIIA 09°¢l r6l1 0560 |01
adojsing das)g °
11# Qd SNONWVDIS a10 F9°i1 0s'Ll 0560 [OII
'FUIENSUOD [EUMIUONAUS Jofui op] ®
01Z7d LId SINNY vl SEL1 0560  |0I1
" “SUIRIRIOD [BJUSUONIAUS Joleul ON @
ALIS TRIVE H3LLIT T 1Ll 0560 |O11
i ‘UIBNSUDS [MUNUONIAUS Jofew op ®
k 014 (0 AINYAY o'l 9691 0560 [o11
FWIRARIOD [HUSEIU0NAUS Jolew op e
i ALIS DINDId SL'8 19°¢1 0560 |01
: FUIRAFUDY [BUamIIoIALS Joleus o ®
i d DNIDDOT 0€'L 91'El 0560 {OII
5 "FUIBIFUOD [jUIWUOIIALS Jofew O ®
i SSIO0V HOVEH zre 8611 0560  foll
3 "UIEAFUCS [FUITIUONIAUS Jolvu O P
b ALIS TRRVE YALLIT 6l's SO'TI 0560 [0l
i "FUIESIEU00 [WUSTIUOIIAUS Jolet Op °
] ¥ ONIDDOTJO0D $o's 0601 0560 oI1
: ‘2] demsnyg aa0qe adojs uo FID L °
d OOUVONVH LY 09°01 0560 011
w ‘ado[nno uy dossyne Yooipaq
? |9uoIFEao0 ‘2] demsnyg aaoqe adojs uo HO I, .
E LIS TAVE YALLIT Lo £6'8 0560 oIt
i "ae] demenyg anoqe odojs uo (3T, ®
k dN 1S HLOL 4R oL 0560 (8!
¢ FUIBIFUOD [FJUSTIUONAUD JOIVT O °
i ULNA TTIN 88°0 ¥L'9 0560 |OIT
£ "RUIENFI0O [FUSWUONAUD JOJB ON P
i HUINA dD{440 TTINMVS £5°0 69 0560 011
1 ‘FUIENELOD [wjuswuoiALS Jofuw o ®
| 000 98's o1
L
et e 3 . R R e T e L Y Lk i g Jeaudiog
it m S SOUNpUhOg T Coomonduosaer o el T g mo” prmequm
AT Eaae S e Ly (910D
: Bumyey] [E)uaUIO ALY
__
“
: sjuawbag Jopiod jo sbuney Aeuiwgjaiyg
|
|
_ ' ¥ ’ 3 ' J ’ ’ '




|

8661 'LE YIBA STIXFA-IHT 1z 'PI1 |evogeuleju| sesay
[
i
i
|
3
0
i
4]
i
!
|
|

(SMOMAVN SNOWVIIS) L680 (NA M DA NHOHE MA 6L'61 §9°5T 0560 011
B ‘adojsno
daae ‘ayu] demsnyg aaoqe odogs daags uo o1 bt

/ F# Q¥ NFFHOWNTIVAS Q10 9L'61 79’5 0560 oIt
. ‘sdojsno
! da2ye ‘o] demimys 2a0qe adojs daoys uo oI .
! - . dupey _JsosEo.._b:m
T
_. sjuswbag Jopliod jo sbuney Aeuywyaig

b o L 2
i [



‘

8664 'LE WoIRN SHCEA-IT b ‘P¥] [eUORRWIGIY| SO10Y
!
"
|
I
b
INTFWOHS 40 ANI ¥S'l 61°LT 0560 |0T1
3aAny ojdey 2y 0} 70[0 HOL )
SNOWVIIS/NONYAA VL6 ALY ¥sl 61°LT 0560 10Z1
33Ty {39 3y} 03 280J0 HOL )
894 (¥ SANVS YIATIS 960 19'9Z 0§60 {0Z1
"BUIENSUCS [RIUSIUOIAUS Jolvm o
ILIH JAV TTID 8F0 El'9z 0s60 10T
ARG [EUSWUONALS Jolow o
(SMOWAVN SNOWVIIS) L680 ANF J IDATIE NHNIA MY Lzo 6's 0§60 0TI
"SMOLIVN SNOMIRSIS Ul JeqEy i1 Jueonnudig [
000 §9°52 (14

. JunEy [e)uAUUIOIAUY

sjuawbag top1uod jo sbupey Aeuiwaig




e I i
i | _v
R
i h 8661 'LE UIEW STIXPA-INT £Z ‘P¥] [euopeuIs)U| Seloy
i +
i ._.. m_ |
I
i\ (R}
i
1 f
il
i
;
Il
kil
il
nrs
b H
I
il MINE J 994 OY WA §T¢ STE 0960 o€l
i 11l P emjnoudy ®
i WINT M 994 Qi T £’z €T 0960 |0€E1
! “AUIENSUCT [RUIITUONAUS Joleur o ®
i (AENOGNVEV) STTVOS HOIAM 1z 11z 0960 fog!
m | "TUIRHSUCD [SIUIWLOLIALD Jofew op °
i _ HWA 06 O.L HW 09 3ONVHD ANOZ Qd3ds 00T 00T 0960 [OEl
“_ i “SUIBIIU0S (MUSIIONAUS JolWi o ®
S (WD $994 @ DIDINAVLS £8°1 £8°l 0960 [og1
- SUIRISUOD [WUSWUONAUS JOTOW O °
i _ ; (W3 L10-Z2) 08595 NOILVLS INNOD DIJAVEL 08°1 08’1 0960 O£l
w_ ! FUNRRUOD [FUITUONAUS Jolew op] P
Rl PLIH QO WATYIN 95'1 95’1 0960 Jocl
w__ ! "MUTENRIOD [TUSTUUONIAUS JoTem o [
g | j PLIH G MAIVIA 6l 6] 0960 |oci
h__ "HUIRFIG) [MUSUOIAUS J0leill o °
__# X HAOANIE NODIS 6I'l 6Ll 0960 O£l
| B “SUIRIISUOD [SIUTIONAUS J0[UWT O P
._ __ (4rD 8794 A NIID or’t ort 0960 [0€I
all FUIRAI0O [MUBmueliALS Jolew oN [
1 0Z-00L# ADVINOYA aFdS OL §SI0DV 68°0 680 0960 [o€1
m it i "RUIROSUCD [W)UIMUOIIALS Jofetm o e
_ e 0594 QY NOSHAHJOVI/NVATOVIN L90 L90 0960 [0E]
| 7 _ "UEIFUOO [FPIUONAUD Jolem ON] ®
L (drD LETH IAV VNNV §5°0 £¢'0 0960 |OEl
4 A ! “AUIRNRUDY [RjustruoiAua Jolew op *
! €994 ¥ SNOWVIIS/VNDSI0S, z0 o 0960 |0l
At "33ayq 9|3 2y 03 2800 HOL ®
_ﬁ | q VL6 1Y SNONVIIS/NONYIA 00°0 o000 0260 (01
i 24Ty 318V 3Y) 0} 3800 DL @
i i INIFWDIS NIDFH saue| § ufdeg 00°0 000 0960 0El
_m __ _ e A R S Hs
= Srwpmed IN1 - moy
L . : Suyey pyusuIoIAUY
i
il
__ sjuauwifiag Jopuiion Jo sbujley Aeujunjaiy
it )
i r, R T T '
B ! ) ! ' 1 ) ' ¥ )




i .

: “.__

i

e

__m_ ______
| _;____
i
,7 _T:_____
(0 1
i
il
I
R 1
IR
4 I __.
_m _m._:
Ik
il L
A
,____.; :
..____.7 L
___w e
.._.A_m_g.
I ____
it
i W.__M.__
_ i ,."
¥ _“___,
al e
AR fi
R

8661 'LE UdieW STXPA-IM

¥Z "Pi1 |euoheLweiu| s8I0y

LId THAVED ¥s'8 6L'11 0960 jorl
"PUIRY 33ATy S[FeT S puw
adojsino w1 yooIpaq “njarn Y40 Aq pauyuoo O L

8¥oH i INGNITANW 9E'L 1901 0960 |0FI
“adoys 1o AemyBny ur sppoipag

8194 @ YNOSTIOS ANV riL 6£°01 0960 |oF1
‘[AuumYS ISARY J[3%F 01 #s0[0 HOL

(Y S5O0V AULSHAOA 6F'9 rL'6 0960 |OF1
'RUIRISUCD [SUSWUOIAUS Jolew o

€994 A YNOS10S PLY 66°L 0960  |orl
PUS[IRM pUN JaATY Sjdeg
‘ados o uy dosajno yoospaq £q pavtyuos Kemydiy

UINT 3 §OVINOY TIINMYS 1SINONT 8E°E £9'9 0960  |0OF1
MUIRNFU0D [MUITUCIAUS Jolent op

WING M FOVINOY TTINMVS LSINONT LI'E r9 0960 |OF1
FWRIEUOD [VUNIUONAUS Jolear O

d QVALSHWOH AVAIIOH 11-00L# Q¥ 3OV INOY Q' IONYY LL'1 w's 0960 ort
"FIUTBNFUCD [NUamuoNAuL Jolem ON

M QVALSHWOH AVAITOH 11-0044# (¥ AOVINOYA ATONAVY €51 BL'Y 0960 [OF1
“IARY ofdug oyy pue adojs
9 a1 u sdoaojno 3o0Ipaq UIIMISq PAUTIGD HDL

STIIHVH JALLIT 890 €6’ 0960 jorl
121y 2|8y 2y puv 2dojs

10 24 u1 5d00IN0 Y00Ipag USAMISG PAUII0D HO .
PRoJ Loy 000 §TE
SumpmORTYT wondmey e o
s ¢ _uEuE..o.EEH. e B BRI

sjuawbas Jopuog jo sbupey Aleujwijaig




i 8661 "LE YIIRW ml_x_v?_z._ cz ‘PY1 JEUOREUIOIU| SOIOY
|
_,
i
i
_ M ZF9H (i JNNA VM AV TVIN U038 JUE| § jO puy 9L'8 $€°0C 0960 |0§1
Sl "AURIINIOD [BIUIWUOIIAUS Jolew oN ®
B w ALNT 3 0h9% (I VAV IVIN 6738 8002 0960 [0St
v : FUIBNSUCD [$USLIUONAUD JoTRU Op .
! L$9§ QY DYFAIHAATS 68°L 8961 0960 [0Sl
’ "SUIRAFUCD [WuswuoAuR Jolew opy : ®
95T LId VMAVTIVIN €L <061 0960 051
! "MUTRNSUCS [HUSWLONIALS Jofew op @
O | i _ Q4D £€9% Q¥ CIVMOH/NOSNHOS 88'9 L9'81 0960 |0§1
: i i "URIAICS [FJUIRUONAS J0[6w O °
Py y HLNI M 0p9K T VAIVTIVIN 1v'9 0Tt 0960 |0SI
R FUISNIFI00 [WJUSEIU0IIALS JolRm oN ™
L i HING F £v9% G JOOT VM AVTIVIN 009 6LLY 0960 051
ok i P T I LR | B
TR L 5 D 31 0] 350]o B puw waIw AysIew uIIMIaq pajEco] HDL
N H FOV.INOYA XIW OL HINT T ZE94 ¥ NYIENWI 009 6L°L1 0960 OS]
| _... il [N AT o[08F
E R a1} 0] as0o 51 pus Wose AyLINw uIAMIaq PaYERo] HOL "
s % 1 HAOVINOHI XIW OL INF M €194 0 WIOHLHH4| ILs 05'L1 0960 [0S§1
O | "BUUNYD) faATy ojieg
_.“ R _ oY1 0} 260[ §1 PUN fEaIe AYLmUI U3M]] P31800] HOL .
I T B LN M €94 (Y JOOTVMAVIVIN 10'¢ 0891 0960  |0§1
o i UIRNFU0D [FIUIWUOIIAUS Jofow ON [
. HINH 3 8L9% (M dJOOT ATTHD AUV A ' 0891 0960 |0s1
"UIBNAI0O [HUING0RALS Jolew o °
S LINYA VAV IVIA HLNE 3 €2-00L# HDVINOYA NOSHONT 10'§ 08'91 0960 051
ol : [ "FUIRAFUOD [FIUSTIUONAUS 0{wim oN °®
LR LINUA VAV IVIN HINT M £2-00L4 HOVINOYA NOSNONE| 167 L9l 0960 |01
iy ,ﬂ_ “PeEy) 12Any 3y 01 9600 HOL ®
! I SLTT /M FDATEE HATID THV A Izt 00°s1 0960  |OSI
ol i i “FUIRIIFUOD [HUIWUOIIAUS JOTRT ON °
o _ I ] WLNT J LISINVD AO¥d HITHO QUVA 16T oLyl 0960 05!
s FUIBNFUCD [WUIUONAUS JOTENE Op] )
J HINT M ALISAANVD AOYd HITID QEvVA 65T 8E'P1 0960  |0ST
] SIUISNSUOD |FJUIWLONAUS Joluur op ®
; AINE M 8L9% 0d JOOT ATTHD (VA 802 LYET 0960 (051
_ "PUBy 39ang 313w 01 SR0po O, .
i ‘U0t aus|  ujdag 000 6L1T [
i e : R e T S g S T T e T  oimayed L  uSUag Jueiag |
: ;- saUEpEnog 1Y L SRR S o CamBPON e el s TR
“.m dupey [EjuawUcIAUg
il _
_mm_ ! sjuawbag Jopluo) jo sbupey Aeuiwiaig
i ___. m
i1 '




b |

_,.
| BE6L I Yol m._x“;._x._ oz P11 jeuanewaju| selay
_
_ )
__ ]
; !
b 1SId dVMSAHS/NVOVNV3O aNa (44 ] L6'8T 0960 091
| NUIRIFUOD (FIUIMIICIIAUS Jolew oN e
i) AR AMHPD) $780 ANA M AOQINE JFAR TTOVE MU0 N ir's L6'8T 0960  |091
i ; FUIBSRU00 [ElUIWU0IIALS Jofaw op ®
] ) ! 194 (R M VOOAV 19°L 9I'sT 0960 (091
1 “SiUiensios [uanuostauz Jofem op @
: L99K Q4 VOVULS L 6T°L ¥8°LT 0960|091
UIRISUOD |RJURMIIOITALD JOTew ON @
WING M 61-00L# (¥ FOVINOYI HSOUd is'9 Lo'LZ 0960 091
"AUIBNAICD [VUSUIONAUS Jofaw oN °
F1IS INGWANOW TYORIOLSIH FHOVTTVOIVID 00°¢ §6°ST 0960 (091
4 RNBNFUI0O [VUIWUonAUS Jofow op ®
1-Z2-d NOILV.LS INNOD Widd L6y (4314 0960  |091
TUIRATI0D [WlUIIoNAUS Jofew o ®
L151 d0AIdd ¥ITH0 3DH0D Ly (4514 0960 091
FUIBIEUOD [Musutioliaus Jolvw oN @
6£94 (R IDAVEAT Ty SLYT 0960 091
FUIRIIRUIOD [JUILMIONAUS Joleuws ON] ™
LZ¥1 /O FIHOVTTVOIVHED L6’ (4301 0960 091
"FUTRIFUCD [WJUIWUOITAUS JOfelu ON 2
LTP1 H/O HIHOVTTIVOIVHD) S8'E 0F'pZ 0960 (091
‘SIUTRIISUOD [FUIWUOIIALS Joluil Op] e
SEOF QY HOTHH 9Lt 1E'FT 0960 091
SUIRNFUCS [MUSMmUOIAUS Jolew op Py
Z1-00LH Y HOV.INOY] WYHONINNND LSl (14 0960  |091
i ‘RUIERAFUCD [EJUSTNIONAUS JOlW1n ON] ®
ST6H (I NVINEANDV L§°1 e 0960 {091
‘RUIBIIRUOD [WUSWUONIALS Jolem op °
TT94 A AANVTHO LSl [AK%4 0960 091
5 "SUIBIIFUCD [E)UILTUOIIAUS Jafuwr op P
H 0£9# 0 NOSHOIH bl 107 0960 |091
“SUTRIISUOD |WUSUILOINIALS Jofewn o ®
{ NNI AYLNNOD 91-00LF (1 FOV.LNOYL AHOHT L6'0 512 0960  |091
FIUNRIEU0D [MUIWUONAUS Jo/WiT ON] ®
1L80 FADANEEH VARV TVIN 0E0 §8°0T 0960 09I
"UIENSU0D |gjuswuosiAua Jolew op [
1L80 FOAMNEHE VAV TIVIN ¥Zo 6L°0T 0960  [091
SUIRIIEUCD [BUSTIUONIAUS Jofum op] ®
" 00°0 §§°02 091
i R eI e e enkieg s e e ey e w0 e
_ __ _ : : : 23 R S u:c«ﬁ?.:u:n:.o.__szm  Em S 3
L,
un_ sjuawbag Jopluio9 jo sbuyey Aeuiwnasg

|
i !
1 ) | 1 1 ) 1 1 1 { | L] 3 1 ' L ) ¥ |




!

8661 'LE UDIeW ST PA-INT 4 ‘P17 [BUOnELLISIU| SB8IdY
(STIVA AV Z0Z1 ANF M 390N YIAIN TTOVE 9€°L £E9E 0960  |OLI
i “spuRlam
i puw uiwidpooyy 1oArYy 2[893 uo safuu Amgy|  ©
b (47D ¥ SSFDIV ALVAIY o9T's ETPE 0960 |OL1
! = “TUTENFU0D [FUIUIIOIIAUS JOTel O}
N I @ LavL vI’s 11°pE 0960 |0L1
‘sadou no doa)s pum JoATy (397 Aq paurjuo;| @
LTS1 ANAI M H/O LIVL £34 BY'EE 0960 (oLl
“SUIEASUOD [FMUSTNIOIIAUS Jolwil O
FZS1 AN M AOAEE AFTYO AZVHD 6L'E aLTE 0560 |oLi
f FUIBIUCS [VUSLLLOTIALS JoTews o
! YdI NOLLVLS 14V.], Q¥ SS300V ALVAIMd : 85 §6°TE 0960  |OLI
4 TJUIRIFUOD [FUSLILOIIALS JOIGW ON
I ¥ LAV.L 90°'E £0°ZE 0960 (oLl
1 [UBURI03 A J0T6ll O
I (M FOV.INOYA NOSNDYIL 0z'e LI'lE 0960 |0OLI
FUIBNFI0D [BUIBIONAUS Jofew op
Q¥ 3DVINOYA NOSNOudd {4 00'TE 0960 [OLl
SIUIBIIFUOD [WUSWLONAUS JoTew o
(I HOIAYES LSHYOA HIFID AZVHED 86'1 $6'0¢ 0960 [OLI
UIEIRUCD [§UaUNIONALS Jolew o
d9d07 SHIMTHAE M SSIDOV FLVARI L8l pR0t 0960 oLl
“RUIRNSUCD [FUIMOSIALS JOTRUI Op
@ VOOAV [l 8E°0E 0960  [OLI
FUIRNSUCY [BUSTIOSIAUS Jolsw Op]
(¥ SSEDOV ALVARd 811 SU0E 0960 [0L1
FUIBNRI0D |FUIMDUOIIAUS JOIRIL Op]
ay SsA00V ALVARId $8'0 (4514 0960  [OLT
FUIRIIFUOD [FJUSTIUOIIALS Joiwill ON
¥ 55300V 950 6T 0960 |oLY
“FIMIRFSUOD |NUSLILONAUS Jolew oN
ANNOYVNANLL 1NOTINd cE0 (4314 0960 0L
“SUIRNSUOD |WUIIUONAUD JO[eW Op]
THAN HTONIHS (¥ SSHODV ALVARId 820 ST6L 0960  |OL1
MUIENUOY [IUSUOSIAUL Jofeu on
ATLLSVO ATVANVHA Y SSH0DV ALVAIYd 210 tI'6T 0960 |OLI
"EUIRIJSUOS [FIUIULONAUS Jolet op]
2 VAV NVINTHOA TAOLSTAATY 990'0 0’6l 0960 |OL1
*FUIENTI0D [NUSTWUOITAUS Jolets opy
INHWHOVLHd JNDY MIOLS TIATY 90'0 £0'62 0960 |0LI
"FUTEASUCD [HUSWL0NAUS JOTRID O
LSIA AIATHS JAVIS 000 L6'8T 0960 |OLl
SIUIBINFUO [MUDLIUOIIAUD JOTBIE ON
00'0 L68T oLl
oo YT < ondueg CWm g BRET b st
.. w:._u..uu— _.qu.-.uE:e..mb:.,m ]
sjuawbag Joplion jo sBuney h._ac_:..__whn_
i
, ' » ' ¥ 8 B v ' ' .




|

8661 'LE UIBW STIXIPA-IN 8z ‘PY] [EuORBWIGIU| SOI0Y
i
! LSE0 ANT M TOANNE ATTVA JIHHL oL81 LY'LY 0960 |oLi
§ ‘fUIRNFIED [FUNNIoIIALS Jofenr o
8 Q@ ONICHS AHTIVA ITIHL £981 09'Ly 0960  [oL1
w FUIRNUOCD [FUIWUOIIAUS Jolew O
) QY SSIJOV ALVARId 1781 BELY 0960 |0l
i "FJUIRNSU0D [FUSURIOIIAUS JolBW O
y Y SSIIDV ALV AN *U01338 aus] 3y puy #0831 0Ly 0960  |oLl
i ) uiesdpooyy a1y
! 3[3e3g 2 puw dosono yoospaq £g pautjuco HOJ, bd
T YT NIAIID 40 dOL QY SSHDDV FLVARI 10J)2a8 auk| ¢ Ujdaq $8'91 T8'sk 0960  [oLl
1 “uw|dpoo] f oAy
| _ 318931 a1 puw douajno 320Ipaq Aq patiyuos HOL D
i C110 AV NLIIIIO) ANV DNISSVd 1dV1S . £8°51 08'ry 0960  [0L1
: uie|dpoo] AR .
§ 3|83 a1y pue dosojno Yoo1paq Aq pauljuod HOL
H 1no711ind orst LO'kY 0960  |oL1
1 "NUIBASUOD [FIUSDUOIIAUS JOTUT ON
: 1n071nd orrl LEEY 0960 |0l
"RUIEIIRUOD [¥USwuoIiAuS Jofau op
6621 (NI M FDARE ATTHO JNVD pEYL 1£'ck 0960 0Ll
“FUIRRIIOD |MUSWUOAUS Jofour o
M FFFYO JWVD P8€l 182y 0960  [oL1
‘FUIENSUCD [NUIUMIOIIAUD Jolew O]
Y SSAODY ALVARID LEEI PETH 0960 |oL1
"MUIRNFUOD [RjULIUONIAUD Jofewr op
O ATIN NFELININ 2621 68’1y 0960 [oL1
“SJUIRIFUOD [WJUITUOSIAUS Jofem oN
G SSHOOV ALVAINd 444 Tald 0960 [oLl
§ EJUIRIJSUCO |FIUSUNIOIIAUS Joluw op]
9¢€0 (NI M IO ITIN NFTLANIN vo'Zl 101 0960 |oLt
“33AT 3(8%F 2 PN DjosN YdD Aq pAUiEnsuo) °
LSTYOS ALINVHONT) 00F0 ANH M ADARE ¥HAD B1OVE LS'01 ¥$'6€ 0960 oLl
"TPUR|jom
pus ursidpooyy soany ojfeg uo soBuuput Amp| @
(Y FIOV.INOYA LSTHO4 QAINVHIN 0501 LY'6E 0960  foLl
'EPUB|12M
puv uiejdpooyy a1y 3i8e7 vo soBuuus Anpt| @
WwPT LIIATIND HIATID 62701 9T'6E 0960 |OLI
“spuE[am
] puw usjdpooly 1aary 3Beg uo ssfugur Ampz|  ®
A QY IDV.INOYS LSTIOd ALLNVHONA #1°01 11'6€ 0960  [oLl
"SPUB|1aM
pww unejdpooyy 1Ay 2188y vo ssfunyut Ampy| ®
LEAATND AFTHO NVALLIN §9'6 19'8¢ 0960 0Ll
TpUEfiam
pue uiedpooyy 19aty 9y3ey uo saFunipur Ampy| ®
y T T T — R R T punoqneg . L. .. § jusuidag . Juandeg
satepumog] 14T Rt s uonduoss 31815 R : P L S anteptl Bbppiptd
M uney “Nw_.__u_--.__n-h_._ﬁ_.-w
ﬂ sjuawbasg Jopluog jo sbuney Areunwijaid
3
| ? ' ¥ ? 3 ' ) " B 3 v




L
it

8661 'LE Uoiew m._k*_}._v__..

PY1 [EUORELIGYU| 5010

Fupey pusunioIAug

sjuswbas Jopuiog jo sbuyey Areuiwnaig




8661 'LE UOIRW STXPAN

oe ‘PY] [EUOjEUIBiU| SBIDY
(M/d 900-8€) 01685 NOLLV.LS LNNOD DIAIVLL £L'9 or'ps 0960 081
: ‘s|jemapis La||ea
| 0 da212 puw utsjdpooyy saany 2|8y 24 £q pauguo) *
j - 4O A S50V 009 L9'ES 0960 |08l
v “H[RMAPIE A3)jeA
: do2)s puw urmidpooyy saary 93y oy £q pauruo) -
Zerl NI M H/O SA00OM £9°% 0E'ES 0960 [081
w S{|sMmapis Aajjan
! da2)s pue ule[dpooy) 1any 2133 ay) Aq pauljuo) *
i @ NVYWIV.L 6T°¢ 967§ 0960 081
o s[femapis Aafjea
daas puw udpooyy Joary 9)3sy ay Aq pauruo) s
(NIVIN ¥OLOIA) (R SSHO0V DNIDDOTALVAIYd 126 8878 0960 081
: "B]|RMIPIE A3][BA
_ dass puw wiwjdpooyy 1aary 28eg aip Aq pautjuo) .
1 M FOVINOYA A9 TTVA FEYHL 88'¥ 3 x43 0960 |081
] “5|[EMapIE
- Kojjea doays pus axwry Ao[[v A 23, Aq pauLuOD) =
SSADIV INVANVLSHATILONW dVD AT TTVA SHIHL Ly 8IS 0960 081
1 S[jEamapls
i As|jea doaye pim 2o Aapep 2any] Aq pautjuo) e
} LNOTINd| 06'E Ls'ls 0960 081
H “S|[¥m2pIE
& Aapiwa dasys puw axw £oqjup 220y Aq pauiuo) L
w dAVH HONNVTIVOH A TIVA 33HHL 12°C BB'6F 0960 081
| Fjemp
M Kapea d2ays pus axu] Lajwp sanyy Aq paurjuo)) 9.
1 AFHHD S5Vd § 80°C sL'6Y 0960|081
§ Bl Lesiiont 1 b
3 Ka(ea daags pum o3 Laqjep san[L £q pauijuo]) .
4 SSHOOV LHOSH 66°1 99'6¥ 0960  |0B1
! TemopEs
! fojjen doays pue axuy AoyiwA 23nyL Kq pautyuog »
ONH M VIV LSHE ADTIVA JHYHL 6’1 19'6¥ 0960 081
] 5] [EM3pIE
& ) Aa|lua daays pue 2y Aajjep 2any], £q pauyuo)y ®
T THNAVE YILLITINOTINd or'l LO'6Y 0960 {081
i FWIRNAUOD |¥juannioliauz Jolvm opy o
] QI ATTIVA ARIHLAAVT TagVIN 1€°1 86'8y 0960 |081
4 "RUIRIFUOD [FUSTUOIALS JOTRW ON] ®
] 1No0TINd 07’1l LB'8¥ 0960 |081
“SUTRIISUCD |MUIWUOIIAUS JolBt oN ®
; Y SSF00V HLVARId 890 SE'SP 0960 081
SIWIRIIFUOD [RIUUCIIAUS Jolvw opN °
; 000 L9LY 081
b smpumegyyt S
§ Buy ey [EJUURIOIIAUY
i sjuawbag Jopuiod jo sbuney Areuiunjaid
___
] | ' ] ] ] ' ? L L ) " ® ] 1 |




¢

{

8664 'LE YoIRW STAPAI

\E "PY1 [euonewieiu| ey
i
1
}
i
L
1
__
g
1
b
|

JHAATND HITID 6Z°L 96'FS 090 081

‘SJUIRIISUCO |FUIWUONALS JOIRTT O]
LHAATND HITHD £0°L oL'pS 0960 |081

doopw pue mejdpoop) 12any 3j8eg p £q pauTjuo))

“sjjemapis A3j[ea

s

S

[

sjuawbag Jopuiog jo sGuney Aseujwaid

! ' %

L




8661 'LE UIEN BTX'PA-IH

ze "Pi |eUoREWB)U| SBI0Y
[
1
v
1
!
!
_ THFATOD HFTAD 90'¢ z0'09 0960 1061
[ ‘FUIRNSUOD [WUITIUONAUS Jofom o
! 1N07TINd L8'p £8°6§ 0960 |06l
{ "FUTRAFUCD [WIDUIUOIIAUD .5.?& ON
j PSE0 ANE M H/O WVITIIMNVIOD &¥'¥ Sh'6¢ 0960 |061
48
! "au 0101 A puw s||emapis Kajjea daoys Aq paurjuo)
} Q¥ $SHAIOV oE'ry 9’65 0960 061
, A JORIA PUs S|[wmapis A3]|9a doas Aq pauruo)
ki L]
! LHIATIND ALTHONOD MTHHD or'g 90°'8s 0960|061
L
: "ae] JOIA puu sjjesmopis Kafjea dooye Aq pounyuo))
i
3 TT1 ANT M H/O TAVI LINNNS £LZ 69'LS 0960 {061
m "3 JORIA Pum 5[8Mmapie Ka]jea doaye Aq pautjuo))
! JYIATIND HATHD (4% 8¥'LS 0960 |061
m "B JOI0LA Pum 5][emopls £afva daops Aq pautjuoD
: INIOdMEIA €€l 629§ 0960|061
| "YU JOIOIA PUR sj[empis Kajva daays Aq paujuo)
b HITUD YOLIIA 911 z19§ 0960 |06l
i "SUIRIIEUOO [WUSWUOIAUS Jolew oN
i HLIS DINJId AOYdd AV HOLIIA LO'1 £0'9¢ 0960 |06l
i ‘SUTRNELOD [RIUSTUOIIAUD Jolwm Op
4 LYFATND HITHD 150 £6'SS 0960 |06l
i FIUEBNFUOS [WUSDUONAUS Jolew op]
']
i




8661 L€ YR SIX'PA-T

{

‘PY] euogeWeIu] S8I0Y

i M AQqd Did| 0s'L 5Ly 0960 |00z
b | "RUISIAI0D [SIUDUMNONAUS JOIST Op
n | 6E°L ¥'L9 0960 |00z
1 "FIHRIFUCD [MUSTIUOIIAUS Jolet op
] @i NRIWEd o0'L 7029 0960  |00Z
T "NUIRNILOS [FIUSUOIIAUS Jolwil o
; (M 3DIAYES 15404 NVAHO! 00°L Z0°L9 0960 00T
] RUIRISUOD [RjuswuoNAuS Jofwm oN
. LHOd-I'THH 410 4 SSHO0V §T9 LT'99 0960 |00Z
: ‘FUIRNFUCD [BIUSTIUOIIALS Jolaul o
) (A ANId 98¢ 88°¢9 0960 00z
i "FIWBJIISUOD [WIUSTUUONALS JolewT oN
: i VA 370d 98's 8859 0960 |00z
r NIUTRIIRICS |¥IUSTIUOIIAUS Joletd op]
i " (I 4OVINOYA NITTV 'UG[)I3¢ U] £ puy LSS 66'C9 0960 (002
! HUINFUCS [HUSLILCNIALS JolRm oN
; T4 ¥OVH Ir's £r's9 0960 00T
b “AURIAIOD [FUSNONAUD Jolew o
! TTINMVS INOWNVHE A'10 ad SSHDOV £9'y £9'v9 0960 |00Z
! "HUIRIISUICD [FIUIIUOIIAUS Jofew ON
i Q¥ SSE00V “uopa aus] g ufdg 607 1179 0960 |00Z
I FUIRNSUCO [HUSTIUOIIAUD JoTew o
J ONE M ONINSAIM TIH 42a1008 9L'E 8L'€9 0960 |00z
i "MUIENI0O [FUSUII0NAUS Jolew Op]
LUHATND HITHO (4. k4 ¥8'Z9 0960 00T
‘FUIRNSUCD [SUDLIUOIALD Joleur op
TIINMYS WV VOIN d10 i 300V e ¥r'T9 0960  [00T
i “SUIRIJFUCD [WUIUILONAUS Jofew o
! JHIATND AFTIAD 6E°7 I¥'T9 0960 002
1 "AUIRNFICO [NIUSIUOIIAUS Jolwi o
m 000 z0'09 00T
¥
......... m gman—. .. ! . -
. . T HimEy [E)UAMUO AR

sjuawbag Jopr1i09 jo sbuney Areuiwijaig



BE6} 'LE YARW SIXPA-IM

'PY] [BUOREWLISIU| SO1OY

T MEAND VOISOV S €2 LW ALY 101 09z sToL 0960|012
"SJIIRSUOD |WUSLIUONIAUD JoTew o
L dVIW HLIM 1NOTINd $TT LL'69 0960 DIz
i NI WPEMENUO L *
] pie Hjoun YD) ‘dosono R0spaq daays Aq pautuo))
: 1NOTINd §T1 LL'8Y 0960 012
: "MUIRNRICD [SIUSTIIOIIAUS Jofow ou ‘souv] ¢
1 AUANA ALID TAOLSTAAHY §5°0 LO'89 0960 (1] ¢4
: "RMUTRAFI00 [WUSITLONAUD Jolew op
! QUVA M 1510 AMH TIOLSTIAT 50 +0'39 0960 (01T
i “RUIRNSUCD [SUSTUUOTIAUS Jolww O
App3 S 00'0 75°L9 01T

Ve

S Bupgey (myusumiomaugy

syuawbag Jopuion jo sbupey Areuswiijaig

' ’




8664 "LE YEN STX PA-I

GE

PY] euoREWIGlU| SBI0Y

il
I
| AATHD VOIWCASITAVN N €2 3L/ 4Ld "LOf (43} 620 SL60  |0TT
I FUIRIISUCD [NUILIUOTIALS JOIBI ON]
: A VIMOLOIA WOXT HINA 'UOEI2E SUw p Jo puy £0'1 £0°0 §L60  |0TT
FUTESSUCD [MUSUIONAUS JONT Op]
s (TIOLSTAATY) (i VIIOLDIA/ ALY "10f 86'0 00°'0 SL60 0T
L "MUIEIIOD |WJUSUILONIATS JOTeW ON
JINFWOES NIDTH 86'0 000 SL60  |0ZT
T "SUIRNEUOD [WjUSTIUOIIAUS JoTew ON]
/ ININWOES 40 aNd 86'0 EI'lL 0960 |0ZT
i “FNRNRIo] [VUSUONIAUR Jofwtn op]
| (FHOLSTHATU) (14 VIIOLDIA/T ALY "1O( 8670 El'lL 0960 |0zZ
| *URNSUCD [FUILNIONALS Jolwtt op]
; NAMNL QA VIYOLIIA 98'0 10°1L 0960 |0ZT
"FUIRANUOD [FjUAMUNONAUS Jolv O
S$SII0V QA FOV.INOUA £8°0 860L 0960  |0ZT
RPN [uatiiuomaua Jofew oN
ZES1 ANY 3 3OARE YIAN VIHNNTOOD EL0 88°0L 0960  |0ZT
IRIGUY 8L IAny wIqinjo]) Sy} $ars0l0 afpuig 0
CTEF1 ANA M JDAMNd YFAM VIEWNTOO 9€°0 I$°0L 0960  10ZT
‘ “TUIRNFEU0D [RUITUOAALS Jofem op
(AVE 100-8€) 06585 NOILV.LS INNOD DI4dViL 9’0 1s'0L 0960 |0TZ
"HWEARI0Y [RisTioNAu Jofnm op
(I §§300¥ 170 at'oL 0960 10T
"NUNIENII0O [MUSTIUOIIAUS Jolvwm o
2j015j2Aay ydnonf, U0 aus| p ujdeg

sjuawbag Joplio) jo sbuyey Aeujwijaid




8661 "LE YOIRN STX PAINT

"PI [eUOGEWISIU| SRIDY

AUANH ALID THOLSTIATH 69'F 86F SL60  |0ET
"HUIRNRI0D |FIUINLU0IIALS Joleus ON]

(M SSHIIV Py £6'F §L60  |0EZ
"RIVINIIFICD [FJUSWI0IAUS JOIBUI ON]

(M3 $00-8£) 02985 NOLLV.LS INNOD OIddVilL 10 oty SL60  |0£T
“HUIEIHI0D [RUDWUOIAUS Jofow oN

DAY NDIS 3OVSSIN GILHOIT H/O 'U0p3 JuE| ¢ puy ¥6'E €&y $L60  |OET
"RUIBNFUOY |MUSIIIOIIAUS Sofew ON

FAOLSTIATY (N 55900V NUFH/1 ALY 101 "uo|}aan auv] ¢ ujdag L8'E Iy SL60  [DET
"FRINIFUOO [MUSLIMIOSIAUD JOTVI ON

ANV] NI TY 0I'E 68 §L60  |0EZ
HUIRISUCS [RIUSTIUOITAUS JOTWW ON

d $SA00V ALVARId 9T ¥6'T §L60  |OET
"SUTENSUCD [NUITIONANS JoTem o

ANVTINIITV 82T ST §L60  [0ET
"RUILRSUCD [MUSTUONAUS Jolum op

HAOLSTAATY 4O ALIO ANV.L HALVM 88'I L1T SL60  |0ET
*SUIRNSU0D [FIUATIUONAUS Jofaus ON

O NO¥A WINd 14 (13} SL60  |0ET
"MUITARI0) [MUSUtolAua Jolew op

4 OL LiXd §T'1 psl SL60  |DET
"EVIRIEN0O [UsnmIoIiAuD Jolem oN

| /M H THOLS TIATY W O1 1IX3 £l (43} SL60  |0ET
"RUTRISUCD JWURTMIONAUS Jofwitl o]

— AaNA A 3DARIE H/O O/1 QY TAOLISTIATH IN §0°1 pE'l $L60 (0T
"RUILNEUOD [RUSRIIONIAUS Jofew op]

(T TAOLSTIATY WOHd &/m [ 3L OL WINA L6'0 9zl SL60  |OET
‘FIUTRAFUGY [EJUSNIONIAUS JOTVTE ON

I HOV.INOYA SSHIOV 120 05'0 $L60  |0ET
TUIRITUOD |VIUSWUOIIAUD JOTeW ON

UV A FJONVNAINIVIN LSIT AMH TAOLSTAATY 800 {LE0 SL60  |DET
"FUIBNSU0D jnusmruonAuS Jofem opy

. muspmogry

Sjuawbag Jopuod jo sbuney Aeujwiaig

’




8661 'LE YURW STXPA-IN] lE ‘P¥] [BUORBWSU| SRIDY

ATTHO NNIVANDIVNHOVTO 621 06'L1 SLeD (0¥
RUTENSUCO [SUsMIN0NIALD JoletT op ®
@ SSHO0V LId TIAVYEO NNIVANDVNHOVID o0gZl 8T'LI $L60  |0¥Z
“I2ATY 19RM[109])] 241 3A0qE WSTAINIS U0 HD L @
JUFATIND AITIO el 6291 SL6O  |0¥T
"FUARIJSUCO [WUSTIUOIIAUS Joleta Op ™
GNE M VIV LS LAavAITTIOATT SI1I €19l SL60  [0FT
"HWIEIINUOD JEUSUNIONALS JOINI o] ®
ATHED ¥ VAV JINDId 86'8 96El SL60  |O¥T
"FUIBNRI0O [WjUSIUOIALS Jofew op @
ONINIdIM “uapyaas aus| y updaq ‘uogas aumj ¢ puy €L 1zt SL60  |O¥T
TMUIRASUOD [IUSTIUOIIAUS Jolew op ®
AdTHD NOLTIWVH “uojpaar auw| ¢ ujlag £E€'9 1E£°11 $L60  |ove
"MUTRNNU00 [EjUSW0NAUS Jolv o [
P NEEL () 8T’ 9T'01 $L60  |O¥T
“FUIRARICD [WUIIUOTIAUS Jolvw ON @
TIEEVE HALLIT LNOTINd £0'S 10°01 §L60  jO¥T
FUIRNFUCY [FUMULONAUS JO{VW o [
AELASEEL (8¢ $8'8 $L60  |0VE
"MNENFU0Y [MUSUONALS Jolew opN ®
DNINIdIM T oT'L $L60  |0FT
[SuwuoIIAUS Jofer ON ®
THHNVE ¥4LLIT LNOTINd 90°0 o'y sL60  |ovT
‘dosoyno yaoipaq dang ®
g
: S St B - e

sjuawbag 1opuiog jo sBuney Aieupujaig

8 ' ’ § ' » ' ' ' » ’ ’ ! ) ’ ] ¥



B661 'LE YR ST PA-IMT

‘P [euoReuwlslu) Sel0y

AMANE 3 XHVd TVNOLLVN TOLSTAAT 1IN £9'ZI §5°0€ $L60  |0ST
“RUTRASUOS [HUSWUONAUS Jolvmm op
£269 (AN M ADATEE HTTUD ATSTOOM $9'Z1 $S0E SL60 |05z
HUIRIIFLOD [MUIMUOSIALD Jolewm o]
JRVd TVNOLLVN VAV DINDIJ/LST SUvadaD Dig 1zl 11'6Z SL60  |0ST
“IATY 1IR3 193][[
341 03 HOJL 21 oy adojsumop sousuip poys
JYIATND JATHD *Uay9e suw| ¢ puy 698 659 sL60 oSz
"JBARY 1eema][ioaf|]
) 01 HJ, 341 woly adojsumop soumsip poys
JRAVd TVNOILLVN VANV DINOId/LSHY VLLTINY T PS8 P9z sL60  [0sT
“IRADY 1AM 109
241 0} HOL 24y wog adojrumop sousiip woyg
LAIATIND JFTUD ¥0'8 ¥6$T SL60  [0ST
“I3ATY 1M ioa)|]
a1 0} HOL 3 wo.y >dojsumop souwisip Loy
@y SSHODV AIAVd “uo[)Ie aus ¢ ujdcy LT'L LOST §L60  |osz
1A 1Rma[109]]
01 03 DL 2 wogy sdojsumop soumsip poys
LYFATND HTTUD *Uo|)a3s aum| ¢ puy $0°'9 S6'EC $L60  |0sT
“I3AR] YRma|{10a]|]
341 01 HOL oY) Wog adojsumop soumsip Hoys
T SSA00V 18y LT SL60  |0sZ
"EJUTRIIFUOD JHUInoNAUS Jofew op
Q¥ SSHAIOV T ATID PE'E vl §L60  [0SZ
"FUIBNRUOD [U1UITUOIIALS Jofem o
HLVO M XUVd TYNOILVN SNOLSTIATY 1N "UO[IM auw] ¢ U)Faq ‘Lo suw] p pug 8E°0 8781 $L60  |0SZ
“FUTRAFUCD [HUSLIIONAUS Jofem op
3u ey JEJudLIONALY

sjuawbasg Jopluo9 jo sbuney Aeujwijasg




8661 'LE YOI SIX PA-IM 6E ‘PY1 [BUOHEWIBIU| SBI0Y

= STIVA TIVINS A9THD S8El or'vy SL60 |09
“2any 19uma[1109])[ 4 03 JJodosp daags ‘mojoq puw
anoqe s2dojs daajs yim YoUsq MOLIBY UO Iing HOL )
i LYHATND AFTUD oy El 10°vp $L60 |09z
"BARY 19emayiaa)]] 21 0) Podoap daaxs ‘mojaq pue
anoge sxdojs daaps \im yousq mowrsu uo ng HOL ®
o LIVAITHOETH O dDIAYES ISTHOL HATAD DNIJNNS ZL'T1 LTy SLG0 1092
AR 139Ma|183]] 31 03 yyodoup dasis ‘mojaq pus 5
aaoqe sadojs dozis yiim Yousq molmu Uo 1ing HOL
ANH M LAVATTIIOATT © dOLS Yol ) Tl L6’ £L60 (09T
"adojsyno w pasodxs \A
Y001paq “Isany 12umal|1o9)|] oY) 0} Godosp daaig i
LYFAIND HITHD £5°11 80Ty SL60 09T
-odojsins U1 pasodxs
A001p3q *3aAny 199mal|193]1] o) 03 godosp daang *
LHIATTND AHTHD 99°8 17°6€ SL60 09T
“adojmno ut pasodxa
4201paq I2ATY 13um3jj103]|] 2 0} godoup damg .
LHIATIND ATTHD 808 £9°8E §L60  |09T
“adojmno Ul pasodia
AP01p3q AT WemaI[1oa]] 31 0} JJodosp daaig .
TIVM DNINIVLZY UojIs Juv) ¢ puy $¢'L 0I'se §L60 09T
FUIRNAIOD [WUMLTIOIIALD Jolew oN ®
4 FADIAYES LSHHO SHAIONV.L "uoy)3as u| § updag kIS 69t SL60 09T
"SjulsnRios Jmuswitonaus solvw op ®
$PS1 ANIT M d IDJNE NOANYD LYHETY, wr LY'SE §L60  109T
"FUIEIIFUCD [MUSTIOSIALS JOIWIA ON] Py
TIVAL AT THHAVM r'y L6'VE $L60 092
"RUIBNFIOD [SUITIONALS Jolew op P
R NOANVD Ly3daTv 08'E SEFE $L60  |09T
FNIRNFUO) [EiUSuonaul Jofew oN ®
NOANVD LYHETV & UV A ZONVNALNIVA AMH LEE I6'EE §L60  109T
"FUIRNSUCS JjUIIUOIIAUS Jofew op ®
L. 9r$1 ANI M M FDARE NOANYD [HAG TV 17’ 9L'EE SL60 (092
HAARY RAI|[103][] 2y 0y dop daais ‘ease jjuprooy ®
QNI M DNINFAIM 8Z°1 12413 SL60  |09T
3SARY 1Remal[1oa| (] 3y) 0] dosp daos ‘vamw [uppooy| @
Y BOIAYES 1STUO0L HITAD AFSTOOM 61°0 vL0E SL60 (092
"FUIENSUCD [FIUISTIIONAUS Jolwin ON ®
000 §6°0€ 09T
7 S i = e T S I e R pumogey. Ty jusnidag - JuonBog |
souwpunog 191 wondussacy ] 3 e T SR e o A i
. A O ; L n S PRRRON T wy PO D o
duyey [ejudwUCIAUY

sjuawbas JopLuo) jo sbupey Aeujujaig

) ? 3 ] » 1 ' ) ' ’ ’ J ' | » ' ’




8661 'LE U STX PA-IM

oy

"PY] [euchewalu| sexy

INAWOHS 40 ANF 08'LI SERY SL60 09T
“3AT PEMI||1e9][[ 3
anoqu adojs daas ¥ U0 jjing DL ‘Piown pPUR[EAY
VN ¥FIOVTO AHANE M/1SIA AMH HOLSTIATY ANANE 3 08'Ll SE8F $L60  |09T
“12ATY REMI|[103]]] 33
anoqu adojs dazje v vo Jing HOL ‘Poen syousjsay
SIVd TVNOLLVN ¥d10V19D 08'LI SE'8P sL60  |09T
“JaATY 139m3][1a3]|] 21}
2aoqe adojs daoje # U0 jjinq HOL ‘wiown youe[eAy
9691 C(NH M JHHSMONS NUVNV'T 0691 S¥LY sL60 |09z
1oAYy EMI[[13][
aaoqe adojs daojs ¥ U0 J[Ing HOL ‘N{own syoum{BAY
(NI M GFHSMONS JdITS NIML 0z'91 SL'9b SL60  |09Z
“IATY M| [1oa][] 3Y)
aaoqe adojs daane ¥ Uo )[ing D], ‘Toua) Syoue[eay
aNT M GFHSMONS QTVNOAIVIN "oy aus| ¢ puyg LESH 5'sy sL60 (09T
“JaATY PRI 240
aaoqe adojs dagys w uo g HOL ‘DjoRI} SYOUR|RAY
LIFATND H¥ATAD, WO Jue| ¢ ujdag (e 66'PF SL60  |09T
*adojano ut pasodxa|
§001paq 12ARY 12wm)[103][] 3Y) 01 Jodosp dazig 2
STIVd TIVINS JdTdD €yl 8L'PP $LG0  |09Z

sjuawbag Jopilio) jo sbuney Leuiwaig




) ’ ' ' '

BE61 "LE Y2IBN STX AN Ly P17 |euonewieiu| S8.dYy
) L9TT _ADCIIHEH HIddN TAVAITHOA T 0g'tl 0R'El 0860 {OLZ
FUIRAFUOCSD [FUSLUOIIAUS Jolew op]
Q¥ $§300V DINDId BSEL 8¢°El 0860 [0LT
‘FIUTBNFUOS |FUIUNI0IIALD Joleu O]
) 1Z¢0  AOUINE HITHO YVONOD £9T1 £9°CI 0860 [0LT
"SUIENSUOD |WUIWUOIIAUS Jofeil o
NOILLISOd NND 88°L 88°I1 0860 |OLT
"TUIENFUO0S |MUIWUOIIALS Jolvut o
TANNML ¥dD 6111 6111 0860 |0LT
FUIENTU0O jNuSiuoliALG Jofew oN
NOLLISOd NND 6101 6101 0860 [OLT
IR |FUSWU0IAUS Jo{uw o
\ NOLLISOd NND| 8r's 88 0860 |OLZ
’ RUIBARIOD [USIUOIIAUS Jofeuw op
NOILLISOd NND 789 78’9 0860 |OLZ
"FUIBNTIO |Rusuuoliau2 Jolew oN
R $$I20V FLIS DINOId ‘U0[)3a8 Jus] § pUy 819 81’9 0860  [0LT
TUIRISI00 [WUSIUONAUS Jolewl ON
ONINITIM YINT A ‘Uojioas auE| ¢ ujpdag 68’y 68'F 0860 |0LT
‘NHUIBNNICS [SUSUIOIIAUSD Jofeur Op
LYIATND HTTHO wy wr 0860 |OLT
“RUIBJISUOD [SUILIUONIAUS JoTerd O
DNINAQIM LN A Lo'¥ Loy 0860 |OLT
VIS0 |NUSLNIONAUS Jofem op
AZFHO LV7d A SSHOOY NOLLY.LS YHONVYH 08¢ 08t 0860 j0LT
FUIRISUOD |BJUSTIUOSIAUS Jofei op
NOILISOd NOD 197 19 0860 |OLT
FUEAFU0D [FUSWUCIAUD Jolw op]
LHFATND AT 0ET 0€'T 0860 {0LT
NUBAIOD BUSWUOIIAUS Jolemw oN
HADATHY HITHD ¥O01504 £E'T £E'l 0860 |0LT
“FUIRIEUOS |HUaLosiAuD Jofew ON
NOLLISOd NND 68'0 680 0860 |0LZ
"FUIRNFUOD [MUIWUONAUS Jolew op
LIS DINDId/LSHY EL'O £EL0 0860 |OLT
*UIERSUOD [FJUILUONIAUS Jofew op]
NOIS 2Vd TVNOLLVN ¥J10V1D 8¥'0 8r'o 0860 |0LZ
SIS A0S JRUSuONAUD Jofuw oN
L9TT ANE M JOUEE ¥3ddN LHVAATIIDIT 0E0 0£'0 0860 |0LZ
*E|UNENEUOD [FJUIWU0NIAUS Joluw op
AaNF M ONINFAIM 4K Zro 0860 [OLT
"FIUIEASUOD [PIUSWIOSIAUS Jofew opN
AUANE M NV TVNOLLVN ¥3IDV1D 000 000 0860  (0LZ
. FUIRFIFU0D |GJUSUNIONALD JOfo ON
INIWOHS NIDAF 000 00'0 0860 0LT
satupunG i : o
o 1N e ..ﬁ_z. S B 210
Buyey [ejuduniosAuy
sjuawbesg Jopliod jo sbuney Aeujwijaig
’ ] '




8664 'LE UIRW SIX PATHT v "PV] feuogEwISiU] SB1oY

) (NI M IHSMONS HONIE S0’ SO'¥T 0860 |0LT
"FJUIVASUOD [MUSINONALS JoTew o P
NOILISOd NND 89'¢Z 89'€C 0860 |0LZ
‘RUTENFUOD JHUIWONALS Jofew op] o
M SSFOOV HALIS JINDId 19°€T 19°€T 0860 |OLT
“SJUIBISUOD [VJUIWIOIIAUS Jofew op] ®
a L6t L6TT 0860 |0z
i FWTEIEUOCY [MUaiuosAu Jofem op ®
B NOILLISOd NND 69°1T 69'1T 0860 (0LT
‘SUIBIFUOD [FJUIWUCIIAUS Jolew O ®
SSEO0V SHALLYVNOAVEH JVd ) e - sI'Iz 0860 0LT
"AUIBNEUOS [MUILOIIAUI Jofem op °
SSAD0V d5A0T HdIOVID sz S1'IT 0860  |0LT
"FUIBNRIOD [WUWUONAUS Jofvm op] ©
SSI2DV IDAOT L6'0C L6'0T 0860 |0LT
"MUIBARICO [SUILIoNAUS Jolewm oN ®
NOLLISOd NNO P6'0L $6'0C 0860 |0LT
“SUINNSUOD |MUSTIUONALS JOWm O] ®
INTNNNOW LINNNS §36l1 S8'61 0860 |0LT
"SUTRIFUOD [RJUIWVOIIAUS JoTew op] @
SSHODV INTFNNNOW L6l Lest 0860  |0LT
“AWEIFUO0 |FusnIuodiaus Jofew op] °
NOILLISOd NN sL6l1 sL6l 0860 |OLT
"MUIRIFUOY [MUSWUOSIAUS Jofew op °
M SOV 8161 81'61 0860 jOLT
"AUIRNTI00 [#USMNIONIAUS Joluw o ) T
NOLLISOd NND ‘Uoyj3at ausy p jo puy LYLI L9LL 0860 |0LT
: "FUIRAIFUOD [WUIWUOIIAUS Jolem op @
Y 553400V ANNOUDINYD LAVMITIDATH £rLl ErLl 0860  |OLT
"SIUIBIIFUCD [EJUIWOIIALD Sofew o] P
LHIATNO HIATY LAVAETTIOATI "uapaas aus| p ujdag LTLl LTLI 0860 |0LT
"FUIRNSUOD |FjUIWL0IALS Joluw o ®
NOILISOd NND SO'LT SO'LI 0860 |OLZ
‘FUIRNFUOD [FUIUIONALS Jo[Uw oN °
3 (¥ SSHOOV NOLLV.LS ¥FIOVID s8°51 $8°51 0860 |OLT
"RUIRNRIC) [RIUSWUONIAUS JoTew o e
ADA-H ¥FTIO 4007 SS°F1 Se'l 0860 |0LZ
"RUIRNSI0D |BUIMWUOIIALS Jofum op] @
M $SFIJV dOOT 144! Ivel 0860 (0LT
"AUIRNFUOD |NjusmonAus Jofew op ®
NOLLISOd NOD €7rl £TP1 0860  |oLT
‘FUBNFU0D [NUIDUONIAUS Jofem op ®
Joand H/O 44D el 154! 0860 |OLT
. . ey _uu-_u_.:.:eu_b.nm

syuawbag Jopuio jo sbuney Leujwiaiy



8661 L€ YR SIX PA- DA cF "PY] [eUaREWBlU| SB10Y

NOILISOd NND 1341 £V'8T 0860  |0LZ

“Kwaydiy 21 Jo sdojsdnl
PRIOU 233M FINYD SLIQIP PUR MYV JYOUBRAE| @
“Yaa1)) Wydneuuo)) aaoqe adojs dsajs uo payeoo] L

1NoT1INd 1782 1782 0860 |OLZ

“Kemydiy 2 jo adojedn
P2I0U 2I2M SIINYO SLIGIP PUT DR MYIN[RAR| @
“Faa1]) WEneuuoy) sa0qe adofs dasy uo pawao] HO I

TANNL IHONVNNOD 40 TV.INOd ¥dD ¥ YIATY ¥IAVId I§'LL §'LT 0860 |OLT

“Asaydiy i Jo adojsdn|
PAI0U UM FAINYD SLIGOP PUR D{ORT) ouvjeas| @
4231 WEneuuo)) saroqe adojs dasys vo paposoj Ho L

ay 1571 SULT 0860 JOLT

"Rery8iy sy Jo sdojsdn
PII0U 23aM $2)NYD SLIGIP PUR BIORN JPUN[vAY| @
221D WyBneio)) saoqu adops dsais uo pageso] oL

ANT M JFHSMONS YIHWILL ¥3ddNL 8'9Z 89T 0860 |0LT

“kemydny oy jo adojsdn
P10V 213M E2)NYD SLIQIP PUR YOV YUBVAR| @
$ea1D) Wineuuo)) 2a0qe adogs dais uo paysa) YO L

AaN3I M AIHSMONS Z§ ¥3ddNL 92092 90'9Z 0860 [OLT

“Avmysny oy jo adojsdn
Paiou 2u3Mm ENYO SLIGIP PUY DI JYoIm|UAR| g
“$o21D 1Y8neuuo;) saoqe adojs daays uo pateso] HOL

ONT M JHHSMONS 1# ¥3ddnl LS'ST L§'sT 0860 |OLZ

“Kemydny s Jo adojsdn
PRI0U 2UaM s3nYjo SLIGIP PUR ©I8J) JPOUR[IAE| g
Y2910 Waneuuo)) aaoqu odojs dasys uo paywoo] HOL

CANH M QIHSMONS SNAT U0} Juvj ¢ puyg L6'VT L6'VT 0860 |oLZ

“Kemydy 24 jo adojzdn
PRI0U 2J0M SN SLIGOP PUR DIORA JYoUR[RAS)| @
¥ea1D Wineuwuo)) sa0qe ados dasie uo paweoo| HOL

NOILISOd NND ‘raus| ¢ ujdg 1842 18°%Z 0860 |OLT

“Remydng 31 Jo sdojsdn
P210U 320/ £210Y0 SLIQEp puw Djown) SyoUR[EAR| @
“He31) Winwuuo)) aaoqge adofs dxajs uo pajmoo| HO L

AHANE JNDH NIATOD LUVIS §0°'¥T 0'¥T 0860 [0LT

“Kemydny o Jo adojsdn
PI0U 2u3Mm §IINYO FLIGIP puw Do) JYoUR[iAY| g
201D WEnwuuo)) aaoqu 2doe dasge uo pateso] }DL

ANANE dNOY THOLSTAATH ANE §O'FT SO'¥T 0860  |0LT

‘Remydy ;p jo odojedn
PAI0U 212 B3INYD SLIGIP pUw $xouN) SyouR[eAs| @

. ms_-ﬁ _u._..uE..._.e...f:m

sjuawbas JopLuog jo sbupey Lieujwijaig

) ’ ) ' ’ } L] ) ' ' ) ’ ' ) 5 ' ’



8661 'LE Ud1e SIX PA-INT 4 ‘P [euchewsiu] s8I0y

"SIUIEIEI0D [HUIUNLOLIALD Joluw Op] -
" LSIA S.AMH XIATdS 18°EF 18°cy 0860 0LT
"FJUIRAFUOD [MUILNOITAUS Jofatl op] e
R __LNFATND HAFUD sLEY SL'EY 0860 |oLz
: “FUIRNUOCY |FUILOIIAUS Jofew Op] o
- 1¥3ATND HTTHD 91y §9°1F 0860 |0LZ
"FUIBNIRIOD [MUIUNCSIAUS Jofew op .
SSAD0V ANNOYDIWVD NFTUD NIVINNOW o'y £0°1F 0860 |OLT
"HUIRIIUOD |WUaUWUOIIAUS Jolew o °
FLLIS DINDId 85°6E 8¢°6E 0860 |OLZ
SJUIRISUOD |HjUIIOIIAUS JOTBI ON .
— dLVD 3 HuVd TYNOLLVN ¥dI0vV1D (441 F¥'8E 0860  |OLT
"FUIRAFUOD [RYUIWUOIIAUD JoTew ON (]
— @ . SO8E S08E 0860 oLz
“uredpooyy
oy adojs ||t desis ‘In[q ojqwistm ‘vorpoos pousine-ay| ®
= HOAIYd YHATY ¥9AVIE TTPE ZTPE 0860 JoOLT
“BUIRSUOD [wjusuionAua Jofew op [ ]
(i SS400V ALIS DINDId 80°'vE 80°pE 0860 |0LT
"FJUIRIIFUOD [RIUSTUOITAUS JoTe ON ®
LYIATND HITYO STEE ST'EE 0860 |0LZ
"AUIRNFUCD |§USTILONALS Jofew op e
@i SSHIOV 61'CE 61'Z¢ 0860 |OLT
"odojs o 3y ut pasodia 3o0spaq puw utejdpooy &
23ATY J2AB3g 94} Lo pus)iam ¥ Aq pauyuoa HD,
_aNA M INIOdMIIA "uoy)2a8 aus| ¢ ujdag 86°0¢ 86'0E 0860 |OLT
"odojs o oy ut pasodxa Yoorpaq
..... ] puw uw|dpooyy 19A1y 33483g ) AQ pauluos HOJ, *
@ $§300V LLOE LLOE 0860 |0LT
"ado[s o a1 pasodxa Jooipaq =
pue ute|dpoo(y JaARy saasag i Aq pauyuos H,
B/ NVT AVAVNOY THAIT $H00T 0Z°0g 0Z'0¢ 0860 {OLT
‘HOL
341 JO $3p18 30 UO opueos uy pasodxa Yoopag e
NOILISOd NND)| 08'6Z 08'6Z 0860 |0LT
“Kemydng o jo adojsdn pajou s1am njorn) syoimjeaw
fsaD) NENEULeD 3A0GE Yousq ® U0 IIng HOL o
0 SSH00V 09'6Z 09'6Z 0860 |OLZ
“KemyBiy sy Jo adojsdn pajou ssom DY syouvjuAe|
®

43240 WBneuno) 3A0qu yausq v uo Ing HOL
SSHDOV M VAUV 1534 6T V6T 0860 |0LT

“KemiBy 21y Jo adojsdn pajou a1am R{oun) sljousjuss
P WBnwUuoD) 2340Q8 Youq ¥ Uo 3jing HOL

LT seuspmog [y

syuawbag Jopuiog jo sbuney Areujwjaig



9661 'LE UdIBW STX PA-INT

S ‘PY] jeuonewaiu) seIy
JNIWOIS 40 ANdF I8°er 18'Ey 0860 [0LT
‘FUIENFUDD [RUMIUOIIALS Jofem op]
ANANE Vd TVNOLLVN ¥ 18°¢F 18°cp

sjuawbiag Jopui0g jo sbupey Aeunwyaiyg




8661 'LE YRy STX PA-IN

14

‘P leuohewialu} saioy

$091 ANA M FOANE YIAIE VIENNTOD ‘uojjaan aus| ¢ puy 99'6T 99'67 $860 082
’ FUTRIFUOY [VJUIUNIOIAUS JoTew oN ;
T NVINISIM 1967 19'62 §860 |08T
FUIUIEUOD [MUSunAU Jofem o
QY AULsTIOI 01'LT orez §860  [08T
FUTRIRUOD [WUIWIONAUS Jolvw oN
H AMLSTYOd ¥0'vZ POy $860 |08T
FNIBNFIOS [MUSMUIIAUS Jofum op
AAIS M VIV IST SAVOQTY ‘o duwy ¢ ujed PEGI vEG1 $860  [08Z
“EANVISI0O [HUATIIONAUS J0[vin O
ULNT M JAIS J VARV LSHH HAVEDATYH R0'61 8061 $860 08T
"fUIRAFIOS [RUIUIOIIAUS JOTeT ON
@Y AOIANIS LSTHO AFTHO ZIUvVNO Zrsl (181} $860 08T
MUTBNFU0D [FIUIWUOTAUS JOTem ON
L091 ONI M FDAMNE ¥FTAD ZLAVND 8T'€l 8Ll £860 082
"SIUTRISU0D [FUSWUONAUD JoTew ON
L1d YATHD ZLAVNO EO'ET £0°el $860 08Z
FUTRIFUCD [SUSWUOITAUS Jolgu o
[ ) S840V S8'TI §87TI $860 08T
100 PROJ UI pasoaxa }20Ipag e
= SSHIOOV LYOSHY V1 DId (4% P8 £860 082
i “Ino peol ui pasodxa Yoospag P
@ TUORIIT JUE] 3ay) puy LE'S E $860 08Z |
"UIERR0D [nuautonaAua Jofem oN
SS300V NOILY LS HaHSNd ¥dD Lt LLT $860 |08Z
* "32ATY J2Awag Y} 2a0qw s2doje das o [ing HOL ®
ANF M LNON0OT TIH JIHLVIH o o $860 087
* “SATYH J3awag o 2aoqe sdope dasge uo ping HOL °
AUANE HYVd TVNOILYN ¥43I0V 1O ] 000 00'0 §860 |08
" RATY J3auag 2y} aaoqe sadoys doye uo jinq HOL ®
JINHWDHS NIDFH 000 000 £860 081 A
Juywyg [PIudwUOIALY

sjuawbag Jopuio9 Jo sbuney Areujwijaig



8661 L€ YIIRW SIX PA-IT v ‘PY} BUOTIEWLIBU] $SBIDY

. G NOSYEANV 619L SEES §860 |06z
Uy
Jaaryg siqumio) oy Amwrxoxd £q pautenmiod HOL »
(A/F Z10-LE) 0PSBS NOILLY LS INNOD OI44ViL 0T'¢Z 98BS £860 06Z
"[auueyy
Inary siqumjo)) o) frurxosd Aq pautensucd HO I, »
. 440TTINd 6661 SY'6r 860 |06
Py
Joany siqumijo) 0y Ajmrxod Aq pawnensuod HOL L
HINH LId L4NTH 6081 SL'LY $860 |06Z
‘ewmmys =
. Arg $quUN[oD) o) Ayrrxoxd £q paurenmios HOL
@ A4LLYVH 95°91 o $860 06T
"NUIEIU0D [HUSWUOSIAUS Jolew oN .
 HONVYd A THIdON 9E'¢1 05y §860 (06T
“pile]jam U0 saljovorous HO1 e
STINVE ¥ALLIT LNOTINd 08'€l 9r'et $860  [06T
FUIRNRIOD [FUSTIUOIIAUD Joluil op ®
(NH § (0 HHA AYdagav1g 1021 LYy $860 |06T
"RUTENFUCD [RUSUTN0ITAUS Jofew op ®
M OVINOY] QUVMES 6v'11 sy $860 (06T
"SHUIRARUICD |FHUSTIUONTALS Jofew op e
¥6£1 (ANI N d0dIdg YIAIY AyHadav g F6°01 09'0y §860 |06Z
‘FUIEAEUOD [JUIRILOLIIALD Jofen op ®
(NI N 0 49AT AHagavId LI'01 £8°6€ $360 06T
“FUTRNEUOD [BIUSTILOIIAUD JOJa ON] ®
(I "JTOOHOS AYdaadv1d r6'6 09'6€ $860 |06Z
“RUTRIUCD [¥JUSTULOIIAUSD JO[BT ON °
C(NA NAJ0OTINd HITHO FTAOA 988 [4%.1> $860 (06T
"HUICIIFUOD [NUSWUOIIAUS JOlv oN P
WINT N VIV LS 33D 3TACA LS'8 £T8E £860  |06T
‘ado]s yn2 da2ye uy uotsosa pros pue urdums Jourpy| )
- (T4 NOILVLS 304 — £E'9 66'5E £860 |06T
“SWBISUCD [JUSIUONALS JoTew Op ®
AmH AN3IH DId Fl'eE 08°Z€ 860 06T
“FUIBIIFUOD JHUSTWUOIIAUS Jofeus o ®
I F1quorada £E°1 66°0E $860 06T
“SUIEIIRI0D [NUSTINCIIAUS Jolew oN ®
@M ATVNOJ §6°0 19'0¢ SB60 |06
FUIRIJSUCO [IUNIUONAUD JOTet ON ] _.
2091 AN M 4/0 ATVNOA e 250 ¥Z'0€ §860 |06Z
. . “FJUTRI)FUOD [WJUSLTLOIIAUS JOTRLW ON] I_ *
$091 ONF M 3OArdd YIAR VIEWNTOD - 000 109°67 $360 067
- Eatptmog 1y e e R g nONCoRSeyT T e g ’ G e !._acaiam 1BEyo - L atmat s
aup ey [BpuauTIosAUY

sjuawbag Jopuios jo sbuney Aeunuiaig



8661 ‘L€ Y2IEW SIX PA-IN gy ‘P [EuCEWIBU| S8I0Y

Juyey _-_._E._.-—._..E.._.:.ﬁ

sjuawbag Jopluog jo sbuney Aeujwuasg




8661 "LE YOI SIX FA-IN]

514

'PY1 [BUOREWIGI] SO0y

INIWDEFS JO NI 1z°T 90°9¢ $860 {00t
"AVIBASUOD [MUSTIOIIAUS Jolew op ®
AMH VIEHWNNTOD AVNILOOM §6 ALWI ALY NLOL 1T 90°9¢ S860  {00€
: ‘FUIERRUICD [MUSMIUONIAL Jolsw op ® :
§6 ALY OL LIXH £ElIT 86'5§ £860 |ooE
VIRIFUOD [NUSTIUOIIAUS Jolwit o ®
AULINd LSOW 3 SS3I0V dTVOS 0T 68'SS §860 |00t
‘FIUTRIFUOD |RUSIIUOIAUS JoTewm op ®
HINT ITVOS 691 ¥$'6S $860  j00E
FIUIRISUOD |NUSMINOIIAUS JOTUw O ®
QISOTO Q¥ HOVINOYI ANd 891 £5°6E $860  [00€
FIUENMI0D [FUSWUCIAUS Joleus op °
@ FOV.INOWL OL (D 09'1 sh'se §860  |00€
UILIHI0D [FU2WUOITAUS JOTRw op] ®
Q¥ DV.INOYH OL 4N, vs'l GE'SS §860 [00E
MUILNRIOD [WUSLUONAUS JoTewm op] [
M FOVINOAS OL (4 051 SE'SS $860 |OOE
“FIUTEIRUOS |HUIIOIIALS JOIRTT ON] ®
A DVINOYA OL SASS0¥D ad 8¢l X413 £860 [0OE
‘FUIBNSI0D [MusAnosiAug Jofew oN ®
(N FOV.INOYL OL ay (44 LI'ss §860  |0OE
FUTRNWIOD [FUINI0IIANS Jofuul o ®
(M FOV.INOYA O SASSOUD O §T'1 01's$ §860 [00E
FUTRAIFUCD |RUaTNIoIIALS Jolww op ®
M NOSV1LO SO'1 06'pS §860 |00t
FINENFUOD [WUAUILOIIAUD Jolem ON] &
JOanid NOIS “uopa aure| p updag ¥0'l 68°PS $860 |00F
"uyR|dpooyj 13Ty BIQUIN[O]) S puw
2dojs 1o ur amsodxa yoospaq usamiaq pauTios HOL
SASSOUD A LL'o Z9°%¢ $860 |00t
i[OOl AR #iqUIN{o)) oy pue
adorw no ur amsodxa 3o01paq uzaMIaq pAUTID L
AYANE M NIATOD JO NMOL o LTS 860 [0OE
“upe[dpoo(y taary viquUN|o)) 2y puw
adojs 102 ur amsodxs YooIpoq uIamMIaq PAUTIUOS FIO]
O NOSHAANY 00’0 $8'ES $860 00E
. . Sy ey [BUSHUOIAUG
sjuawbag J0pLLIOD jo mm..__-mm b-m:_..:__w._n_
' ’ '



8661 'L YW STXWA-IMT

‘A [euORELWIBIU| SaIdY

FUILNIOO [HUaUioIAUS JoTBW ON

aNH 3 dd MEIA NBATOD or'e o' 0660 [01E
"SUIBI)FUCD [MUITIONIAUS JOTET ON

(/A P10-LE) 09585 NOLLV.LS INNOD DI4AVIL 06'1 06°L 0660 |OTE
FJUTRISUOD [FURIU0ITAUS Jolews op

(M ANIVINOAVT Ll LL'l 0660 |0I€
FUTRIISUOD [RJUIUILAIIAUD J0[TW O]

T §6°1 ss'l 0660  [0IE
FIUTRIFUOD [FJUSIIUOIALS JOINI ON]

ddddn ATVNOJ NATTIOD el £l 0660 |01€
"FIURIIRI00 [WUSLIONAUD JoTBLr op]

ONF M INIOdMHIA NIAT0D U023 IE( § U[daq ‘uo|IaE aus| y jo puyg L60 60 0660  HOIE
"AUIRNAI00 [FUSTUONAUS Jolum opN

NIATOD 1 ALA/s6 ALY J0 NLOf 000 000 0660 |0IE
TUIRAFUOS [VILSWUONALD solem oN

INHWDEIS NID3d 00°0 00'0 0660 (153

uney

sjuawbag Jopluog jo sbunyey Areujwijaig




8661 'LE YR ST PA-INT

}S

‘P17 [BUORELLIBIU} S8I0Y

HNVTAVMVNNY

8LTH

391

743

"adof# o oy
ul pasodxa LjaAIsuaixa §1 Yo0spaq puv 19AR] Lo | @
Buryory oy aaoqe adojs dasyr v uo p2jeoo] HOL

LSE1 AN M JOATHH HVd

‘uoj)ras ausj ¢ JupPy

08’11

0Tyl

0660

0zZe

"33AU pus [In[q 004 Aq pautjuo)

HLNI M VHEV LSHd OHOX

£1'01

£5°TI1

0660

0zt

“adojs Jna ay)

ut pasodxa AJ3alsusixs 51 j20spaq puw Jaary MOH [ ]

Buiory sy snoqw adoys doays ® Uo pa1eao] HOL

851 Nd 3 ADarad OHOA

STL

£9'6

0ZE

"ado[s Ino o
u1 pasodxa A[AIRu2ixD 51 Y00Ipaq puw 19AfY 2k0H| @
Bupjoryf o 240qu adofs taas ¥ uo pajedo] HOJ,

8CE1 NI M FOA14d OHOA

“UO[II9% Jus| p pus ¢ paxjul ujdag

SO'L

SP'6

0Z¢

-adojs 1o W yoospaq jo amsodys ansuxs (|16
‘uolyoat snatazid aip) uey) Youaq apIM B U0 NG HOL

THH 3TN § 40 JOIL

00'8

0zE

‘ado[s jna o1y
ut pasodxa £jaa1sus)xa 51 joospaq pus JAry 50| @
Buiyory a1 saoqe adors dazis © uo paeao] HOJL

T 1noTnd

§¢°S

0660

1143

"ado)s 1o 2
up pasodxa A[AIRUSIXS 8] (00Ipaq PUR JOATY SLIOH| @
Bunjory sy saoqu adojs dasys v uo pawoo] HOL

AHD Ldva

0ze

= CTRCEETT
] pasodxa jaAIsuapes §f §o0spaq pus 1aan] kioH| @
Bunyory 2y saoqe 2doys dozye v uo pEd0] HOL

INIOdMHIA

SL'E

0ze

"ado|s 1no o
ul pasodxa A[2ATSUSIXa 51 00Ipaq pus Jaaly s0H| e
Butyopi a1 3aoqu adojs daays ¥ U0 pajeso] HOL

1NoTINd

€6

0ze

“ado]s o oy
ur _ﬂ.ugu h"gmaﬂoﬂs 11 }20Jp2q puw .—n_?.num ooy [
Bupyoryf 2y sacqu odoje dazys ¥ uo pawoo] HOL

AUANE T NIATOD 40 NAOL

U3 08| ¢ pug

80

/43

"HUIBSTUOD [SIBSTIU0IALS Joluns ON

I-LE-d NOILV.LS INNOD WHdd

010

0ze

SUIRNFICO |MUNBUONIAUS Jofew op

SHLVD FHAS0I0 ay

| 0660

/743

"FIUTRIIFUCD [SIUSTIUOJIAUS Jofeow op

GNA 3 i MHIA NAGTOD|

000

0e

e ._.__&Emmamux\q i

. u:.aum.. T.:u:EE_::m

ol usua8a
[

S

- audag

sjuawbag loplio jo sbupey Aeujwuijald

) ] ! ’ ’ )




8661 'LE UARW STX PA-INT S ‘P17 |euoqeWelU} SBI0Y

LNIWDFS 40 aNd ES'ET £6'ST 0660  |0ZE
“SUTRIISUOD [#jUSTOUONALS Jolem op [
LSIA AMH HUCIT3S ANF £5°6C £€6'$T 0660 10ZE
"NUIRNNI00 [RjUSLRICNAUD JOTRN O] ™
AYANS 3IVd TVNOLLYN OHOX €5°ET £6'5C 0660 |0Z€
“UIRNSUOO [MUSUNIONAUS SOl O &
SALVD F4N50T0 a¥ LY'ET L8'§T 0660 |0ZE
"RUIRNFI0D [RIUSIIUOIIAUS JoTem op P
aNT J Qi VIdVM PE'ET yL'ST 0660 foZt
'RUIRIIUOD [FIUSMIONAUS Jofsur op] ®
LOOIIAVIH 00°€C oy'sT 0660 |0Z¢
MUTRIFUCD [WUSWU0NALS Jofam op ®
ONI M QI VIdVM EETT EL'PT 0660 |0Z¢
MUTRIRUCD [MUSWLOIIAUS Jofew o ®
(NI M LNIOdMETIA $9°0T YO'EL 0660 |0TE
TUIRINICO |R)UII0IAUD Jofem Op] ®
ATTID NOLLVOVA 8$°61 86'1Z 0660 |0Z€
"NUIRRFUOD [RINIITUONIAUS Jofum oN PY
m 8¥'61 88'1Z 0660  {0ZE
"FUTRNFICO [FUSTONAUS Jolem opN ™
(M3 $10-L€) 0L585 NOLLY.LS INNOD DIJAVHL 89'81 80°1Z 0660 |oze
"UIERIUCO [FUIMUONAUS Jofeal oN L4
95E1 ONH M ADATHE YLINNH I 1TLl 19°61 0660 |0Z€
"SURNSU0D JEuaUNIenAUS Jo[vm opN j ®
HINA dOLS JADFHD AOMIL 05°v1 0691 0660  10ZE
FUTRIIFUCS |wiamuosiAuS Jofem op ®
8/d AULNE ON dOLS JONUL &/M LIXT PEFI L9 0660  [0ZE
adoje 1no ayy
ut pasoda L[aasusnxa 1 3901paq pum JaATy %40} S
Bupjory ays aaoqe adoys dasis ¢ uo pareooy HO 1L
- . “Fupey iusuio AT

sjuawbag Jopuuo) jo sbuney Keujwjaiyg

’ L L ' ’ L] e } ’ B J | | ) » } ¥



8661 "LE U STX PA-II €S 'P)] [BUCREUISIU| SBIY
“Jopluios HOL Jo
Buisso1 MOLIBY 'SMOY) $13qop 0) suosd }2310 IFUSND .

N _(INY S FOAINE TV.INELLO "op238 aus| ¢ u[daq 6¥°0Z 6v'0z 5660 |0EE
‘FMIGIFUOD [FUAUONAUS Jolow opN

ANNOYDdAVD TIVIYALLO 6L61 6L 61 660 |0€€E
'FUIRASUOD |MUSWI0LIAUS Jolew o

WING S INIOdMEHIA TIVIYALLO ‘uofas auw| ¢ puy LyLl Ly'Ll §660 |OEC
“us|d pooyy axiof Bunyory oy pue ados
100 2 ui samsodys q00spaq ¥ £q pautjuod HO L

CANNOAOIANVD HIFTUD NNId 00°El 00°El §660 |0EE
‘uiejd pooyj as3oH Furyory sy puw adojs
M3 AN U1 saunsodxa Yoospaq ® £q paurjuoa HOL

(N3 SINIOdMEHIA "uopas A ¢ ujdag ER°11 £R°11 $660  |0tEE
“Wje]d poo]) IsI0H Bunjory A puw odofs
112 3y u samsodxa 3ooipaq ¥ Aq pauyues HOL,

WINEA N INIOJMHFIA OSIN TE01 1£°01 §660  |OEE
uiid pooyy arioy Buryory oy puw adojs
2 oY) ut samsodxa ooIpaq ¥ Aq pauluoo HIL

YLNH § INIOdMHIIA ONSIN 0€01 0t'01 §660 |OEE
"SUIRNSUOS [FUSIUONALS Joleur op

SHTAV.L AV T ¥3daVd (4% [4%] §660 [0EE
“FUINISUOD [FUSTIUOIIALS Jolow oN

SHTEV.L HHONVIVAY U0 Jus| ¢ U 0L'L oLL $660 |OEE
FIUINARIO0 [RJUILILONALS J0TeW O

ALISANVD A3THD SOOJO0H 889 889 §660  |OEE
"NUILISUCA [HUICNICNAUS Jolews opf

QN3 M 0aNIE Y3ATY 9SHOH DNIFOMA 16'¢ 16°¢ $660  OEE
‘SUIRNRI0D [RIUIWUONTAUS Joluw oy

SSHIOV ALISINVD AVId HOTTIONVHD 89°S 89°¢ §660 [OEE
FIUIRIISUOD |RustIuonaua Jolew opy

SSd00V STIVA VIdVM ‘uojas aus| ¢ puy Ly LL'y §660 {0EE
FIUTRNSUOO |HUstofAuD Jolew opN

ONHT M d/0 ¥dO PLE FLE $660  {OEE
"FUIENSUOD [TjUITIIOIIAUS Jofew o

SSHOOV U0 Jus| ¢ ujdag SO'E SO'E $660 |OEE
‘RUILNAI0D |NUILIONAUS Jolew op

AYLNHD NOLLVWHOANI OL HINT 4 8I'T 8i'l §660 [DEE
"SUTENSUCD |FPUSWUONIAUS Jofett op]

WINT LINID NOLLVIWHO:ANI ‘o3 ausj g puy £0'1 £0'1 §660  |0EE
FUIRIFUOD [FJUIWUONAUS Jolows o

@ “uapaas Jue| ¢ uidg ¥E0 PE0 5660 [0€€E
"RUIRIIFUIOD [VIUIUINONALS JO{UID ON

ALVD M AHVd TYNOLLVN OHOA 000 000 §660 |0EE

LNIWNODES NID3d 00°0 000 £660 0f£€
saLrspiinogl 13T R oo ey e  am
e il
syuawbag JopLuod jo sbuney Aleunwugjaid
§ L] ' ' ' ’ ’ ) ' §




8661 ‘L€ YR STX PA-I S ‘Y1 [EUOREBLLIGIU| Se1oY
HINF INIOdMIIA TANNNL TVHIIS ! 9L'9¢ 9L'9E §660 |0EE
uujdpooyy
] 3aary 380} Bungory] 2y puw fyyq Aq pauguos HOL »
LIXE LNIOdMIIA TANNNL TVHIdS “UO[1I38 JUE| § Ul SP9E SP9E §660 |OEE
“uiejdpooyy
32ary 230K Sunjorsy sy) pue Jymiq £q pautjuos HD L, o
oA L1'9¢ L1'9€ $660 10£€
upetdpooy "
Jaany asioH Bunyory ay) puw yynjq Aq pauyuoo 4o I
SSHIOV ¥dO "uopar auw| § ujdig LYSE L9'SE §660 |0OEE
‘ursjdpooyy
3ARY 280K Supory oy pwe njq £q pautuos HOL ®
CNF § d/O ¥dD ILPE ILFE $660  [0fE
‘ue]d pooJ JAry w0l
Buppory o puw adojs 100 doays Aq poutuos HOL *
INIOdMEIA 8TPE 8TVE §660 |OEE
MUMRASUOD [SIUSTIONAUS JoTem op] ®
QNI § FOATHd YIATY ASHOH ONIIOR 8T'EL 8T'EE §660 |OEE
“FUTENRUCY [RuStonAUS Jofwiu op °
SSHOOV HLISIWYD ATTIVA OHOA 08°Z¢E 08Z¢ $660  |0fE
“FUIRASUOD [NUSTIUONAUS JOTRTY ON] °
SSADOV ST HSONVNALNIVIN LE0E LEOE $660 |OEE
[ 'FUILRSUCD [MUSTIUONAUS Jofew op ®
ay 95'6Z 956 $660 O£
‘UIRNFUDD [MUSLIONALS Jolwur Op ®
aT4d1d OL SSHOOV (4514 Tl'62 §660 [OEE
"UIRNEUOD [F)UIWUCTIAUS Jolew op] ®
S3TEV.L DINDId 16'LT 16°L §660 |0tE
"FUTRIISUOD |WJUIUAIOIIAUS Jolwill opy ®
@ S8'LL $8°LT 660  |OEE
"RUIRIFIOD [MUIURIOIAUD JoTwt o ®
SSHOOV AV TATVIINT 592 (A% S660  |0EE
MUILGRICD [RIUMUUOIIAUS Jofew ON] ®
CNH 3 4/0 ¥dO FDARIE YIA N ISHOH DNIID 992 9£°92 §660 |0EE
uejdpoo]y 1aAny
os0H Bupyoryy o puw adojs 00 daos ¢ fq pautyuo) e
§5900V 9197 91°'9z $660 |OEE
RUIENFUOD [MUONALD JOTeW ON e ]
SSHIOV SL'ST SL'ST $660 |o0E€
"RUILNRI0D [RUSTIUOTIAUS Jofeid Op] P
(Y $5320V ANNOdWOD NFTHD HAAINOH ‘Uojiaan auw) ¢ puy [ AL (44 5660 |OEE
‘FUIRIRUOD RUTUOIIAUS Jolun ou Soun| ¢ P
@i JWNNd a'1H1d IL'1Z IL'1T $660 (OEE
MUIRIUO0D [FUSWIUONAUS JO[R OU ‘$IUN] £ ®
¥ 3HI4 TV LYALLO
N o BuyEy je)USLHIOIAUT

sjuawbag Jopluo jo sbuney Areujwaiyg




8661 "LE YURH STX PA-DIN G5 "PY [eucneLwIaju| s8Iy

ANFNOIS SO GN| 0E'SP 0E'sy $660 _|OEE
TR0 |NuSmuanAua Jofvm oN ®
AYANG JNDH NBAT0D 0e'sk %14 §660 |OCE
"NUILNFU0O [NuawuonAul Jolvm ap 3
(IAAIQ LYD FHD) ¥IAQHOd YI4IETV/OE 0E'sy 0t'sy §660  |0EE
| "MUILNFU0D [VUSTIUOTALS JOTeil O °
UINT M STTEVL 3AS O (431 [431] $660 0EE
MUIRIIFUOS [MUSUONALS Jolew opN ®
LIX3 9 VEVHO THVT VI J19/1 3104 NLOI 5E'Tr BETY $660 |0EE
. “MUIRIIFUOD [FjUITIONALS Jolvm o ®
VAVH.O VTV ELW/1 308 NIOS SETY SETY §660 |OEE
"MUIRIINOD [MUSITUNALS Jolsm o o
1NoTINd| 06°0F 06°0F $660 |OtE
MUILNIICD [WHUIMTUCIIAU JoTem op] o
YINT FDIAYESADAOT M FSINOT Ly'or Lyor $660 |OEE
FANRSFUOD [WHSUILOIAUS Jo (v o e )
SATEVL DINDId oroy oror £660 |0EE
is[dpooy)
any 20K Bunpary 24 pue [niq Aq puuos K| 2
LHIATIND ATTHO FACOUEYTHS IL'8€ IL'8E §660 |OtE
urejdpooy)
23Any 2o} Bunpory o puw gniq Aq pourjuos 51 *
1NoTIind _ 98'LE 98'LE §660 |0EE
"wiwjdpoo o
Bang 2030 Junpny 2 puw Jjnjq Aq poutyuos HIL
LYFATIND ATTID V.IdVYM fLLE £LLE §660 |OEE
upsjdpooy,
Baary o Suppry 21y pus Pniq Aq pawjuos HOL

sjuawbag Jopluo jo sbupey Aieujwgald



