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SCARBOROUGH-MALVERN LRT ENVIRONMENTAL ASSESSMENT

This memorandum has been prepared to assist in the completion of an Environmental Assessment
for the proposed Scarborough-Malvern Light Rail Transit (LRT) project undertaken by the
Toronto Transit Commission (TTC) for the Toronto Transit City Light Rail Plan in the city of
Toronto, Ontario. The purpose of this memorandum is to provide preliminary information on the
anticipated subsurface physical conditions (soil and groundwater) along the proposed transit
route(s) that may influence planning, design, and construction.

1.0 BACKGROUND

In 2007, the City of Toronto unveiled the Toronto Transit City Light Rail Plan, which would
consist of seven new LRT lines that would, upon implementation, provide a network of rapid
transit throughout Toronto. One of these identified transit line is the Scarborough-Malvern line
which is discussed herein.

At the time of writing this memo, it is understood that the Scarborough-Malvern transit corridor
starts just east of Kennedy Station on Kennedy Avenue, runs east on Eglinton Avenue and then
northeast on Kingston Road, turns north on Momingside Avenue and then west on Sheppard
Avenue East, and north on Neilson Road to end at the Malvern Town Centre. A short easterly
loop from the intersection of Momingside and Ellesmere to the University of Toronto at
Scarborough campus at Military Trail is also included.

The proposed transit corridor would link Kennedy Station with northern Scarborough, Malvern,
and the Moringside Heights community. The line would provide new high-quality light rail
service along several busy existing transit routes, and would provide direct service to the
University of Toronto at Scarborough and the Centennial College’s Ellesmere Campus. The
Scarborough-Malvern LRT line would connect with the Sheppard East light rail line at
Morningside Drive and Sheppard Avenue, and future light rail service may be extended west or

east on the Sheppard East corridor.
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2.0 SCOPE OF WORK

The approach for the geotechnical data search and compilation as recommended by the Client in
June 2008 involved focussing efforts on the following areas:

e Study area on Eglinton Avenue East (between Scarborough SRT tracks and Kingston
Road), Kingston Road (between Eglinton Avenue East and Momingside Avenue) and
Morningside Avenue (between Kingston Road and Sheppard Avenue East);

e Study area on Ellesmere Road (between Morningside Avenue and Military Trail);

o Study area on Neilson Road (between Sheppard Avenue East and Malvern Town Centre);
and

o Structures at two rail tracks crossings, the Highland Creek Bridge and the Momingside
Road bridge at Highway 401.

21 Information Resources

The review of subsurface conditions for the proposed LRT alignment was based on the following
information:

e avisual reconnaissance of the proposed L.RT alignment;

e geologic mapping of “Surficial Geology of Southern Ontario”, Ontario Geological
Survey, Miscellancous Release (Data 128), Ministry of Natural Resources, Ontario
Geological Survey (2003);.

* relevant geotechnical information compiled from previous works by Golder Associates
(Golder), Toronto Transit Commission, Ministry of Transportation (Ontario) and data
from unrelated projects by other consultants which were included in the City of Toronto
Borehole Database.

Geotechnical and geological information which is pertinent to the proposed LRT alignment has

been compiled and listed in Appendix A. The stratigraphy as noted on the available borehole
logs and other subsoil information is shown on Figures 3 to 10.
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2.2 Evaluation Process

The available information as listed above was examined with respect to the effects that the
physical soil and groundwater conditions might have on the future construction. Environmental
conditions as related to the potential environmental quality of subsurface materials are discussed
in a separate report prepared by Golder Associates (“Environmental Assessment on Scarborough-
Malvern LRT Environmental Assessment, Ontario,” dated July 2008).

The work conducted for and described within this report is intended to provide an overview of
likely subsurface conditions and a preliminary summary of the possible effect that such
subsurface conditions may have on the planned transit project with respect to route selection,
potential design and construction of pavements, track beds, and bridge structural foundations.

It is recommended that additional subsurface investigation work be completed during the next
design stages to refine the understanding of the subsurface conditions and their potential effects
on design and construction once the preferred alignment is selected. Such work should consist of
borehole drilling and laboratory testing at selected locations which would be determined as the
project evolves.

The ground surface for the boreholes shown on the simplified geologic profiles (Figures 3 to 10)
does not always match with the existing road profile as provided or the anticipated design track
alignment since the subsurface data (boreholes, wells, etc.) are projected onto the plane of the
road centreline from locations that are off-set from the centreline and are in many cases, at
different elevations.

It is considered that the interpretation of ground conditions in relation to the ground surface
profile as presented in this report is sufficient for planning purposes at this stage of the project.
Further work during preliminary design should address subsurface conditions in more detail with
additional test borings and more precise delineation of the differences in survey and database
information to refine the interpretation of subsurface conditions along the preferred transit

alignment.

Golder Associates

3.0 SUBSURFACE CONDITIONS
3.1 Regional Geology

The Quaternary deposits of the Toronto region consist predominantly of glacial till,
glaciolacustrine and glaciofluvial sand, silt, and clay deposits and beach sands and gravels. These
deposits were laid down by glaciers and associated glacial rivers and lakes. Recent deposits of
alluvium are found in river and stream valleys and their flood plains. The Quaternary soil
deposits overlie the bedrock of the Georgian Bay Formation which consists predominantly of
shale with interbeds of limestone and siltstone. This bedrock is generally found in the study area
at between Elevations 80 and 60 m. A surficial geology map of the study area is shown on Figure
11.

The Quatemnary soil deposits overlying the bedrock are believed to have been deposited during
the Wisconsinan glacial period which saw several glacial advances and retreats over the course of
time. These fluctuations of the glacier front resulted in a complex distribution of glacial till
layers separated by interstadial deposits of sands, silts and clays. After the retreat of the last ice
sheet from the Toronto region, the meltwaters ponded and created shallow lakes, and the resulting
lacustrine deposits consist of thin, localized accumulations of sand, silt and clay which overlie the
uppermost till sheet.

The site is located in the physiographic region known as the Iroquois Plain where the Iroquois
shoreline lies very close to the present shoreline of Lake Ontario. Eastward from the
Scarborough Bluffs, the plain widens rapidly. Sand plains at the old beach located in the
southeast corner of the City of Scarborough were built up with the sand deposits carried
downstream by the Highland Creek and Rouge River.' The shallow overburden materials
generally consist of alternating deposits of dense sands, silts, sand and gravels; at some locations,
these granular deposits are overlain by or interlayered with clayey silt till and sandy silt till
deposits.

3.2 Local Topography and Drainage

The Scarborough area is dominated by two main watersheds — Rouge River which flows through
the eastern part of the area and Highland Creek that flows through the western portion. Highland
Creek is located within the project study area. Both watersheds empty into Lake Ontario at the
eastern end of the Scarborough Bluffs. The confluence of the main branch of Highland Creek
and West Highland Creek is located at a short distance upstream before crossing Morningside
Avenue. The local topography is much influenced by these two river systems (see Figure 12),

! Chapman, L.J. and Putnam, D.F. “The Physiography of Southern Ontario”, 3™ Edition, 1984
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with the ground surface gradually sloping downwards towards the valleys of the West Highland
Creek and Highland Creek. The entire Morningside Avenue section in the study area runs
through the watershed.

An interpreted profile of the static groundwater level has been shown on the subsurface profiles
included in this report. This profile is shown as a solid line where it is based on data included in
the City of Toronto Borehole Database; where interpretation has been made with comparisons to
selected local borehole/piezometer/well information and local topography, the interpreted
groundwater level is shown as a dashed line.

It should be noted, however, that groundwater levels within the database may not reflect true
static conditions as the conditions at the time of data collection may have been influenced by
drilling processes. In addition, groundwater conditions within the Greater Toronto Area can be
complex with multiple subsurface aquifers within granular gravel, sand, and silt deposits
separated by cohesive deposits of silt and clay or fine-grained glacial till. Often, shallow
“perched” zones of groundwater are found within surficial granular deposits that are underlain by
cohesive deposits. Such ‘perched’ water levels may be highly localized and shallow with the
extent of the water bearing zone governed by seasonal conditions, local topography, and the
underlying soil character.

The groundwater discharge areas shown on Figure 13 are drawn based on the preliminary
database information coupled with local topography. Where “discharge” areas are illustrated, it is
anticipated that groundwater will discharge to areas of locally low topography. Within the river
valleys, artesian pressures may also exist in some deeper aquifers. The groundwater pressure
profile will likely be of primary relevance to the sections of the route where deep foundations are
necessary and these conditions will need to be investigated in more detail during subsequent
phases of planning and design.
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4.0 MAN-MADE FEATURES SIGNIFICANT TO DESIGN AND
CONSTRUCTION

4.1 Adjacent Properties and Structures

The proposed alignment of the Scarborough-Malvern LRT will pass through mainly residential
areas, but also some commercial areas, along the transit corridor of Eglinton Avenue-Kingston
Road-Morningside Avenue and Neilson Road. In addition, there are parklands and a golf course
beside West Highland Creek along the proposed alignment.

Structures include two railway crossings of the Canadian National (CN) Kingston Line - one at
Eglinton Avenue and the other at Kingston Road, the Highland Creek bridge and the Momingside
Road/Highway 401 bridge, as well as a few culverts.

4.2  Soil and Groundwater Chemistry
An evaluation of soil and groundwater chemistry is not part of this technical memorandum.
4.3 Boreholes and Wells

The locations of boreholes and wells reviewed during this study are illustrated on Figures 3 to 10.
Requirements for the decommissioning of monitoring wells and groundwater supply wells have
changed since most of these holes were drilled. Thus, it should be assumed that where there are
groundwater monitoring installations in the boreholes, they consist of open standpipes and as
such could affect construction. During final design, it will be important to compile more detailed
information on the location of all such known old boreholes/monitoring wells in the vicinity of
any potential future deep excavations.
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5.0 PRELIMINARY GEOTECHNICAL EVALUATION

From our understanding of the project, the proposed rail system will be at grade, basically
following existing grades and there will not be any underground sections. In this regard, it is
understood that the proposed design of the LRT alignment will consist primarily of modifying the
existing pavements to accommodate two designated traffic lanes for light rail system which may
involve replacing existing pavements or building newly paved areas or roadways across the width
of the existing roads. The connections with the future Eglinton Crosstown LRT and Sheppard
East LRT are not included as part of this report, as requested by the Client.

A station terminus is proposed at the intersection of Ellesmere Avenue and Military Trail, which
is in the vicinity of the University of Toronto Scarborough Campus. At the time of writing this
report, it is understood that only one new bridge structure at the location of
Morningside/Highland Creek has been identified for this project. This new bridge will carry the
new LRT tracks across the valley on an alignment which is east of the existing bridge.

It is noted that this report should be updated as the project progresses, especially when
new/existing structures are identified for design in the EA study.

5.1 Influence of Subsurface Conditions on Design and Construction

The subsurface conditions along the proposed transit corridor generally consist of interstadial
granular soils and interstadial cohesive soil layers as well as cohesive till deposits at shallow
depth and granular till deposits at a greater depth. At the location of the Highland Creek crossing,
it should be anticipated that there will be thick deposits of granular soils and silt layers just
beneath the current ground surface; these deposits are also exposed on the creek valley slopes.
The presence of recent deposits of soft soils and “Peel Ponds™ deposits in the valley areas may
require the use of deep pile foundations for the bridge. Some erosion on the Highland Creek
valley slope should be anticipated as well. Subsurface conditions in this area should be well
defined by staged investigations during the design process to determine the conditions that may
govern both the bridge and local pavement designs.

The native granular soils along the proposed route should generally be suitable for support of
pavements and track bed when these are constructed near the existing ground surface. These soils
will, however, tend to flow into open excavations where the excavations extend below the
groundwater table if groundwater control is not carried out in advance of excavation works. Fill
materials or recent alluvium and organics, as may be found near existing watercourses and low
areas, are generally not suitable for support of track bed, pavement, or structures. All of the
native glacial soils will contain cobbles and boulders, and these may influence the choice of
excavation equipment and methods. Based on the limited information compiled to date, the
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subsurface conditions appear to be relatively typical of the Toronto area. Additional subsurface
investigations will be required as the planning and design progress in order to provide
geotechnical engineering design parameters, identify areas that require special design
considerations, and provide sufficient information for costing and subsequent construction.

5.2 Retaining Wall Construction

The LRT alignment will run mainly along the centreline of existing roadways except at the
Highland Creek site, where the alignment starts to divert from the existing centreline of
Mormingside Avenue at approximately 100 m to the south of the ‘crest’ of the valley slope. A
new bridge structure is proposed along an alignment just east of the existing Highland Creek
bridge to carry the new LRT tracks across the creek valley.

The construction along the new alignment to the east of the existing road will require construction
of a retaining wall with about 2 to 5 m retained height. The wall would be located adjacent to the
residential area on Fairwood Crescent where there will be a cut into the crest of the valley slope.
Based on the one available borehole record in the area, it is expected that the native soils at the
proposed wall location will likely consist mainly of granular materials. The type of foundations
appropriate for the support of the wall (shallow spread footing or piles) will depend on the
competency of the granular materials at the proposed founding level.
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6.0 ADDITIONAL WORK TO BE COMPLETED

Use of the information from existing borehole data can only provide information relevant to
defining general subsurface conditions and assisting in selection of a preferred route option. The
available data is insufficient for design and construction purposes.

Additional boreholes should be completed along Eglinton-Kingston-Morningside, especially at
the critical locations, such as Highland Creek, in order to achieve a better understanding of the
subsurface conditions at the creek crossing, for the design of the bridge foundations. Slope
stability analysis should also be conducted at this bridge site for assessing both the existing slope
as well or any slope re-grading,

Additional boreholes should be put down at the CN rail bridge on Momingside Avenue as well as
other locations especially if there is high likelihood of pavement widening.

Additional boreholes should also be completed at the proposed locations for the future

connections to Eglinton Crosstown LRT and Sheppard East LRT, and at the University of
Toronto (Scarborough campus) for the proposed site of the LRT terminus.
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7.0 LIMITATIONS AND USE OF REPORT

This report was prepared for the exclusive use of the Toronto Transit Commission. Any use that
a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of the third party. The report is based on data and information collected during the
environmental assessment of the Scarborough-Malvern Light Rail Transit route study conducted
by Golder.

The report is based solely on the observations made at the time of a limited visual reconnaissance
in July 2008, supplemented by a review of historical and publicly available information and data
obtained by Golder as described in this report. No soil, water, liquid, gas, product or chemical
sampling or analytical testing at or in the vicinity of the Site was conducted as part of this work.
Evaluation of soil and groundwater environmental chemistry was not part of the scope of work
undertaken for this report and must be addressed by others during subsequent phases of work for
this project.

This report is intended to be used for planning purposes only, consistent with the feasibility and
LRT route selection activities underway at the time this report was prepared. Additional
explorations of subsurface conditions will need to be carried out to better define the local
geologic stratigraphy, groundwater levels, and the engineering properties of the subsurface
materials for any further design activities.

GOLDER ASSOCIATES LTD.
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Attachments:  Figure 1 Project Plan
Figure 2 Legend
Figures 3 to 10 Plan and Simplified Geologic Profile
Figure 11 Site Location and Surficial Geology Map
Figure 12 Topographic Relief and Regional Surface Water Flow
Appendix A Inventory of Existing Boreholes Used
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