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1 Introduction

This report presents the results of a geotechnical investigation undertaken by Trow
Associates Inc. (Trow) in connection with the EA study for GO Transit Georgetown South
Service Expansion. The study area is between Stachan Avenue and Highway 427. The
details of the work needed to improve commuter service for the Georgetown subdivision are
still being developed, but could include upgrading of existing tracks, installing of new tracks,
grade separation at major intersections, and station and platform works.

The present study was requested by McCormick Rankin Corporation to provide subsurface
information for grade separations and/or widening of existing structures at five locations. A
total of eleven boreholes were drilled, as specified by MRC.

The results of the investigation are presented in this report together with preliminary design
recommendations.

The comments and preliminary recommendations given in this report are based on the design
concept described in Section 2 of this report. When details of the various structures become
available, a more detailed investigation should be carried out to confirm the preliminary
recommendations herein, and provide further site specific comments.
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2 Site and Project Description

The locations and preliminary layout of the grade separations are provided by McCormick
Rankin Corporation, in a series of conceptual plans and profiles. The details of the structural
layout are not available at the time of this investigation.

The following is a brief description of the locations and salient features of the proposed
structural works.

2.1 Strachan Avenue

Presently Strachan Avenue is a level crossing, at approximate Station 2+550. The existing
ground level of the road is at approximately Elevation 85 to 86 m. It is proposed to provide
grade separation by raising the road grades of Strachan Avenue by about 4 m and lowering
the tracks to about elevation 80 m. The maximum cut is expected to be about 5 m below the

existing ground surface.

2.2 Denison Road East

A grade separation is proposed at this location. Presently, the tracks cross the existing
Denison Road East at approximate Station 12+800. The existing ground level of the road is
approximately Elevation 125.0 to 126.5 m. It is proposed to realign and lower Denison Road
East by about 7 m. A maximum cut of 7 m below the existing ground surface is expected,
and retaining walls will be installed to retain the cut area along the Denison Road East.

2.3 Lawrence Avenue West

The existing tracks cross above Lawrence Avenue West at approximate Station 13+600. The
existing tracks cross Lawrence Avenue in two structures at approximately Elevation 129.1 to
129.3 m. These structures may need to be widened to accommodate new tracks.

The elevation of Lawrence Ave. West is about 5 m below the railway tracks, i.e. about
Elevation 124 m.

2.4 John, King, and Church Streets

The tracks cross the existing John Street, King Street and Church Street at approximate
Station 134860, 14+050, and 144380, respectively. The existing road elevations are between
130.0 and 134.0 m.

From about 200 m south of John Street to about 500 m north of Church Street, it is proposed
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to lower all the tracks to about elevation 123.5 m. This cut will require the installation of
approximately 1200 m long by up to 7.5 m high retaining walls, and one bridge each for John
Street, King Street, and Church Street.

2.5 Carlingview Drive

The tracks cross the existing Carlingview Drive at approximate Station 21+000. The existing
ground level of the road is approximately Elevation ~165 to 166 m.

It is proposed to provide grade separation by lowering Carlingview Drive by up to 6.2 m.
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3  Scope and Methodology

The scope of the investigation as specified by McCormick Rankin Corporation consisted of
11 boreholes to 15 m depths or to bedrock, whichever occurs first. The borehole locations
would also specified by MRC.

The borehole drilling, piezometer installation work was carried out from May 8 to June 11,
2009. Minor adjustments were made to the locations of borehole 1, 2, 4 and 10 due to space
restriction and to avoid conflict with existing services. The borehole locations are shown on
Drawings 1 to 7 in Appendix C of this report.

The boreholes were advanced using a truck-mount CME 75 drilling rig, supplied and
operated by a specialist drilling contractor working under the full time supervision of a
member of our engineering staff. The boreholes were advanced using 200-mm diameter
hollow stem augers to the depths as shown in Table 1.

Table 1: Borehole Data Summary

BH Nos ‘ chatioh ‘ Drilled Depth (m) |Ground Elevation (m) Drilled Date
BH1 Strachan Avenue 8.4 834 June 4, 2009
BH2 Strachan Avenue 9.2 85.1 June 11, 2009
BH3 Strachan Avenue 15.3 85.0 May 15, 2009
BH 4 Strachan Avenue 13.7 86.7 May 15, 2009
BHS5 Denison Road East 15.7 126.6 May 7, 2009
BH 6 |Lawrence Avenue West 6.1 125.0 May 11, 2009
BH 7 John Street 7.7 1304 May 7, 2009
BH 8 King Street would 6.2 131.9 May 6, 2009
BH9 Church Street 4.7 133.8 May 6, 2009

BH 10 Church Street 4.6 135.3 June 11, 2009

BH 11 Carlingview Drive 15.7 166.0 May 8, 2009

Soil samples were recovered from the boreholes using a 50-mm diameter split spoon sampler,
in conjunction with Standard Penetration Test (SPT), at 0.75-m intervals within the upper
3.0 m and at 1.5 m intervals thereafter. The samples were visually identified in the field and
transported to our laboratory for moisture content, and unit weight evaluations on selected

samples.

The groundwater conditions in the boreholes were closely observed during the fieldwork.
Following the completion of drilling, 19-mm diameter piezometers were installed in all

4
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Boreholes (two piezometers in each of Boreholes 3 and 4). The water levels in the
piezometers were read several times after installation. It should be noted that the piezometer
must be decommissioned in accordance to Ontario Regulation 903, “Well Abandonment”,
when no longer required.

Details of borehole drilling, soil encountered, piezometer installations are included in the
records of Boreholes provided in Appendix A of this report.

The borehole elevations were estimated from site plan and profile provided by McCormick
Rankin Corporation.
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4  Subsurface Conditions

4.1 General

In the following paragraphs, the relevant properties of the various deposits encountered are
briefly described. The detailed subsurface conditions encountered in the individual
boreholes are presented in the borehole logs, which are attached to this report as Drawings 8
to 18 inclusive, in Appendix A.

It should be noted that the soil boundaries indicated on the borehole logs are inferred from
non-continuous sampling and observations during the drilling. These boundaries are
intended to reflect transition zones, for the purpose of geotechnical design and should not be
interpreted as exact planes of geological change. The "Notes on Sample Description"
preceding the borehole logs are an integral part of and should be read in conjunction with this

report.

4.1.1 Strachan Avenue

Boreholes 1 through 4 were located in the area of the proposed grade separation at Strachan
Avenue. The boreholes encountered fill overlying clayey silt till and silty clay till, which in
turn overlie shale bedrock.

Pavement Structure

Pavement structure comprising 100 mm of asphaltic concrete and 150 mm of granular base,
was encountered in borehole 2.

Fill

A surficial layer of fill was encountered in all boreholes. The fill material generally consists
of clayey silt to sandy silt with some organic. Cobbles and brick fragments were also found
in the fill samples. SPTs carried out in this fill layer revealed ‘N’ values of 6 to 43 blows per
0.3 m (mostly below 15), indicating variable degrees of compaction. Moisture content of the
fill was found to range from 11 to 24%. The thickness of the fill layer is quite variable, being
only about 0.6 m at the east end of the site, increasing to 12.2 m at the west end.

Clayey Silt to Silty Clay Till

A moist clayey silt to silty clay till deposit was encountered below the fill in Boreholes 1 to 3,
and extended to depths ranging from 7.6 to 12.2 m below the existing site grades. The
natural moisture content of the clayey silt to silty clay till deposit ranges from 12 to 29%.
SPTs carried out in this stratum revealed ‘N’ values 3 to 36 blows per 0.3 m, suggesting hard
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to soft consistency that decreases (softens) with depth. The clayey silt and silty clay till
contains some cobbles and boulders.

Shale Bedrock

Grey shale belonging to the Georgian Bay Formation was encountered underlying the fill or
clayey silt to silty clay till deposit in all boreholes. The bedrock was encountered at
approximately 7.6 to 12.2 m depth, or Elevation 74.0 to 77.5 m.

The shale is highly weathered at the upper level and becoming sound with depth. The shale
is generally a weak rock but also contains harder limestone stringers. It was possible to auger
into the shale for more than 4 m in Borehole 3.

Groundwater Conditions

Upon completion of the drilling, groundwater was found in Borehole 3 and 4 at approximate
depth of 0.5 and 6.4 m, respectively. These short term water levels may not have stabilized.

On June 25, 2008, the water levels in the piezometers ranged from 2.9 to 6.6 m depth
(Elevations 79.2 to 80.5 m). The two piezometers in Borehole 4 indicated a perched water
table in the fill materials. In the long term, seasonal fluctuations are expected.

4.1.2 Denison Road East

Borehole 5 was located on Denison Road East. This borehole encountered fill overlying sand
and silty clay.

Pavement Structure

Pavement structure comprising 100 mm of asphaltic concrete and 150 mm of granular base,
was encountered in borehole 5.

Fill

A surficial layer of fill was encountered under the pavement structure. The fill material
generally consists of silty sand to gravelly sand. SPTs carried out in this fill layer revealed
‘N’ values of 3 to 27 blows per 0.3 m. Moisture content of the fill was found to be between 5
and 12%. The fill layer extended to about 3.5 m depth below the existing ground surface.

The layer of clayey silt found between 3.5 and 5.6 m depths could also be fill.

Sand

A wet sand layer was encountered at depths of 5.6 to 8.6 m below the existing grade. The
natural moisture contents of the sand vary from 13 to 18% (i.e. saturated). SPTs carried out
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in this stratum recorded ‘N’ values of 7 to 43 blows per 0.3 m, indicating loose to dense
conditions.

Silty Clay

Underlying the sand layer is a silty clay deposit that extended to the termination depth of the
borehole (15.7 m). The natural moisture content of the silty clay deposit is 11 to 27%. SPTs
carried out in this stratum revealed ‘N’ values 1 to 15 blows per 0.3 m, suggesting mostly
very soft consistency, increasing to stiff at the bottom of the borehole.

Groundwater Conditions

Upon completion of the drilling, groundwater was found in Borehole 5 at approximate depth
of 4.5 m.

On June 25, 2009, the water level in borehole 5 was at 2.0 m depth (Elevation 124.6 m). In
the long term, seasonal fluctuations are expected.

41.3 Lawrence Avenue West

Borehole 6 was located in the area where the tracks cross Lawrence Avenue West. This
borehole encountered relatively thin layers of fill and clayey silt overlying shale bedrock.

Pavement Structure

Pavement structure comprising 75 mm of asphaltic concrete and 275 mm of granular base,
was encountered in Borehole 6.

Fill

A surficial layer of fill was encountered under the pavement structure. The fill material
generally consists of sand and gravel. SPTs carried out in this fill layer revealed ‘N’ values
of 30 to 16 blows per 0.3 m. Moisture content of the fill was found to be 5 to 15%. The fill
layer extended to about 1.2 m depth below the existing ground surface.

Clayey Silt

A moist clayey silt deposit was encountered below the fill and extended to a depth of 2.4 m
below the road. The natural moisture content of the clayey silt deposit is 12%. An ‘N’ value
of 7 blows per 0.3 m was recorded in the clayey silt, suggesting firm consistency.
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Shale Bedrock

Grey shale belonging to the Georgian Bay Formation was encountered underlying the clayey
silt deposit in Borehole 6. The shale is generally highly weathered at the upper level and
becoming sound with depth. The shale contains limestone stringers.

The bedrock was encountered at approximately 2.4 m depth, or Elevation 122.6 m.

Groundwater Conditions
Upon completion of the drilling, groundwater was not found in Borehole 6.

On June 235, 2009, the water level in borehole 6 was at 2.7 m depth (Elevation 122.3 m). In
the long term, seasonal fluctuations are expected.

4.1.4 John, King, and Church Streets

Boreholes 7 to 10 were located in the area of the proposed grade separation at John, King,
and Church Streets. These boreholes encountered the fill or silty clay overlying shale

bedrock.

Pavement Structure

Pavement structure comprising 85 to 125 mm of asphaltic concrete and 175 to 475 mm of
granular base, was encountered in Boreholes 9 and 10.

Fill

A layer of fill was encountered in all boreholes, either at ground surface or below the
pavement structure. The fill material generally consists of sandy silt to silty sand with a trace
of organics. Wood fragments were found in the fill samples in Borehole 8. SPTs carried out
in the fill revealed ‘N’ values of 4 to 19 blows per 0.3 m. Moisture content of the fill was
found to be between 12 and 22%. The fill layer extended to about 1.4 to 3.0 m depth below
the existing ground surface.

Silty Clay

A moist silty clay deposit was encountered below the fill in Borehole 7 and extended to depth
of 1.4 m. The natural moisture contents of the silty clay deposit range from 27 to 32%. The
SPT ‘N’ values 3 to 4 blows per 0.3 m recorded in to the clayey suggest soft consistency.

Silt Till

In Borehole 9, a moist silt till deposit was encountered below the fill and extended to depth of
2.0 m below the existing site grades. The natural moisture content of the silt till deposit is
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9%. SPTs carried out in this stratum revealed ‘N’ values 55 blows per 0.3 m, indicating very
dense condition.

Silty Sand

A moist silty sand layer was encountered under the fill in borehole 10 and extended to 2.3 m
below the existing grade. An SPT ‘N’ value of 14 blows per 0.3 m indicates compact

condition.

Shale Bedrock

Grey shale belonging to the Georgian Bay Formation was encountered in all boreholes, at
depths of 2.0 to 4.9 m. In terms of elevation, the top of the bedrock rises from 125.5 m at the
south end to 133.0 m at the north end of the study area.

The shale is highly weathered at the upper level and becoming sound with depth. The shale
is generally a weak rock but also contains harder limestone stringers. It was possible to auger
into the shale for more than 3 m in the boreholes.

Groundwater Conditions

Upon completion of the drilling, groundwater was found in the boreholes at 2.4 to 4.3 m
depths. These short term water levels may not have stabilized.

On June 25, 2009, the water levels in piezometers were at 1.1 to 1.8 m depth (Elevations
128.7 to 133.5 m). These observations indicate that the direction of groundwater flow is
from north to south. In the long term, seasonal fluctuations are expected.

41.5 Carlingview Drive

Borehole 11 was located in the area of the proposed crossing at Carlingview Drive. This
borehole encountered fill, overlying clayey silt till and sandy silt till interbedded with sand.

Pavement Structure

Pavement structure comprising 100 mm of asphaltic concrete and 100 mm of granular base,
was encountered in Borehole 11.

Fill

A layer of fill was encountered under the pavement structure. The fill material generally
consists of sandy silt to clayey silt. SPTs carried out in this fill layer revealed ‘N’ values of
11 to 34 blows per 0.3 m. Moisture content of the fill was found to be 12 to 27%. The fill
layer extended to about 2.1 m depth below the existing ground surface.

10
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Clayey Silt Till

A moist clayey silt till deposit was encountered below the fill and extended to depth of 8.6 m
below the existing site grades. The natural moisture content of the clayey silt till deposit is
12 to 22%. SPT tests carried out in this stratum recorded ‘N’ values 7 to 32 blows per 0.3 m,
suggesting firm to hard consistency.

Sand

Two layers of wet sand were encountered in Borehole 11, interbedded with the clayey silt till
and sandy silt till. The upper layer is found at 8.6 to 11.7 m depth, while the lower layer is
found at 14. m depth and extended to the bottom of the borehole. The natural moisture
contents of the sand layers vary from 10 to 21%. SPTs carried out in this stratum revealed
‘N’ values 24 to 80 blows per 0.3 m, indicating compact to very dense conditions.

Sandy Silt Till

Lying between the upper and the lower sand is a layer of sandy silt till, which is a well graded
deposit that also contains some cobbles and boulders. The natural moisture content of the
sandy silt till deposit is 9 to 11%. With SPT ‘N’ values of 50 to 60 blows per 0.3 m, the

sandy silt till is very dense.
Groundwater Conditions
Upon completion of the drilling, groundwater was found at 8.5 m, in Borehole 11.

On June 25, 2009, the water level in borehole 11 was at 7.2 m depth (Elevation 158.8 m). In
the long term, seasonal fluctuations are expected.

11
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5 Engineering Discussions and Preliminary
Recommendations

5.1 General

The following preliminary recommendations are given based on the borehole information and
conceptual plans and profiles supplied by the Client. The borehole logs and plans showing
borehole locations are enclosed for reference. It should be noted that boreholes were offset
from the track and the layouts of the various structures are not available at the time of this
study. When more details of the various structures become available, a more detailed
investigation should be carried out to confirm the preliminary recommendations and provide
further site specific recommendations.

The recommendations in this report apply only to the proposed track corridor, and retaining
wall, and are provided for the guidance of design engineers only. Contractors bidding on the
project should satisfy themselves as to the adequacy of the factual data and ground conditions
at that time. They should make their own interpretation of the factual borehole data as it
affects the contemplated construction techniques, scheduling and equipment and carry out
additional investigations themselves as they deem necessary for their own requirements.

5.2 Foundation Considerations

The recommended foundations are summarized in Table 2 below. Based on the results of the
investigation, conventional spread footing founded on shale bedrock can be used at the
Lawrence Avenue West, and John to Church Street. Beneath the uncontrolled fill/clayey silt
till bedrock was encountered at shallow depth at Strachan Avenue. Therefore, we recommend
caisson foundation at Strachan Avenue. Driven piles are recommended where deep
foundation is required at Dennison Road East and Carlingview Drive.

The drilled caissons should have a minimum caisson diameter of 760 mm to permit hand
cleaning and inspection of the foundation surface. It should be noted that the requirements
for minimum diameter may be changed in the near future to 900 mm as per the Occupational
Health and Safety Act. During installation, a temporary liner must be installed to permit
hand cleaning and to seal off any perched water in the overlying fill or seepage from native
deposits. A positive head of concrete inside the liner must be maintained during withdrawal
of the liner to prevent ‘necking’ of the caissons. A 150 mm slump concrete is recommended
for use to prevent the concrete from hanging up in the liner during its withdrawal.

The pile capacity and the hammer performance should be evaluated by dynamic pile testing
using the Pile Driving Analyzer. It is recommended that at the beginning of the piling
operation, three piles, spaced across the site, should be installed and tested to verify the

12
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available pile capacity. The required penetration resistance for the pile/hammer system
should also be established via these test piles.

The total settlement of piles founded on the bedrock is expected to be the elastic shortening
of the pile plus about 5 mm for deformation of the till or shale bedrock.

Table 2: Recommended Foundations

Location Boreholes | Foundation Type Founding | SLS Bearing | ULS Bearing
Elevation Resistance
Strachan Ave lto4 Caissons on shale | 73.0 to N/A 7500 kPa
76.5 m

Dennison 5 HP 310x 110 97 m +* N/A 1000 kN
Road East driven to shale
Lawrence 6 Footings on shale | 122.0 m 1500 kPa 2250 kPa
Avenue West
John to 7to 10 | Footings on shale | 123.0m 1500 kPa 2250 kPa
Church Streets
Carlingview 11 324 mm @ pipe 153 m 500 kN** 650 kN
Drive piles driven into

dense till/sand

* Borehole insufficient depth; bedrock depth estimated from Bedrock Contours Map by Ontario Department of

Mines.
** Full single-pile capacity can be used provided that pile spacing is at least three pile diameters.

5.3 Retaining Walis

5.3.1 Mechanically Stabilized Earth Retaining Wall

Mechanically stabilized earth retaining walls may be founded on native clayey silt to silty
clay till below any fill, or on granular engineered fill. A tentative SLS bearing resistance of

200 kPa may be assumed.

5.3.2 Cantilever Retaining Wall

Conventional reinforced concrete cantilever retaining wall should be supported by footings,
caissons or piles as indicated in Table 2 above.

13
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5.3.3 Lateral Earth Pressures

The retaining walls should be designed for lateral earth pressures according to the following
expression, assuming a triangular pressure distribution:

p = k(vh+q)
where p = the pressure in kPa acting against the wall surface at depth, h,

below the ground surface

k = lateral earth pressure coefficient;

Y = the bulk unit weight of the retained backfill;

h = depth below the ground surface at which the pressure, p, is to
computed; and

q = the value of any adjacent surcharge in kPa which may acting

close to the wall (including traffic loads).

The above equation assumes that a subdrain is provided at the founding level, together with
free-draining granular backfill adjacent to the wall, to prevent the build-up of hydrostatic
pressure behind the wall.

Backfill should consist of non-frost susceptible, free-draining granular materials in
accordance with the Ontario Ministry of Transportation Standards.

For design purposes, the following physical properties can be used.

Compacted Granular “A”
Angle of Internal Friction (&) = 35° (unfactored)
Unit Weight = 22 kN/m’
Coefficient of Lateral Earth Pressures:
K.=0.27
Ky =0.43

Compacted Granular “B”
Angle of Internal Friction (&) = 32° (unfactored)
Unit Weight = 21 kN/m’
Coefficient of Lateral Earth Pressures:
K,=0.31
Ko =047

NOTE: K, is the earth pressure coefficient for a soil loading a unrestrained structure.

Ko is the earth pressure coefficient for a soil loading a restrained structure.

14
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5.4 Earthquake Considerations

Design ground acceleration for the project site was determined from the Earthquake Hazards
Program Website by interpolating 2005 National Building Code of Canada Seismic Hazard
values. The map indicates a peak horizontal ground acceleration (PHGA) value of
approximately 0.170g at the project site. The value is associated with an earthquake having 2
percent probability of exceedance in a 50-year period, (0.000404 per annum probability).

Based on the assumption that the existing dam founded on native clayey silt to silty clay till,
the Site Class for structure building is deemed to be “D”.

From the National Building Code Seismic Calculation, the damped reference spectral
response accelerations for the project site are Sa(0.2)=0.260g, Sa(0.5)=0.130g,
Sa(1.0)=0.055g, Sa(2.0)=0.015g and the reference peak ground acceleration (PGA) is 0.170g
(g=acceleration due to gravity). Based on the above spectral acceleration values and the site
Class D designation, the Fa and Fv values would be 1.29 and 1.37 respectively.

5.5 Excavations and Groundwater Control

5.5.1 Strachan Avenue

The excavation for the construction of the track and retaining wall at this location is expected
to be about 7 m deep, and will be made through the fill and into the clayey silt till and/or silty
clay till. All excavations must be undertaken in accordance with the latest edition of the
Ontario Occupational Health and Safety Act. For the purpose of this Act, the existing fills
may be classified as Type 3 soils, and the native clayey silt till and silty clay till may be
classified as Type 2 soils.

The excavation will be about one meter below groundwater level at the time of this
investigation. Some groundwater seepage into the excavations is expected, but the seepage
rate is expected to be slow to moderate, except where the tills contain thick sand seams. It
should be possible to handle the seepage by gravity drainage and pumping from filtered
sumps.

5.5.2 Dennison Road East

At this location, the excavation is expected to be about 7 m deep, and will be about 5 m
below the groundwater table at the time of investigation. The excavation is expected to be
made through the existing fill into sand, which, being below water table, would not be stable
unless the water level is temporarily lowered to below excavation level. It is expected that
positive construction dewatering at this location will require the use of wells or well points.
The rate of seepage into the excavation is expected to be large, and a permit to take water
(PTTW) likely will be required. As an alternative to open cut, the excavation can be carried
out within interlocking sheet piles driven into the underlying silty clay to cut off the

15



Preliminary Geotechnical Investigation
GO Transit Georgetown South Service Expansion
Toronto, Ontario brge00133801¢c

groundwater seepage.

5.56.3 Lawrence Avenue West

Only minor excavations are expected for foundation construction at this location. Open
excavation should be generally feasible, and only minor seepage into the excavations is
expected.

It should be feasible to excavate the shale using heavy duty hydraulic excavators equipped
with rippers and rock teeth. Where a thick layer of limestone covers the shale, it would be
necessary to break the limestone with rock breakers.

5.5.4 John to Church Streets

A long excavation will be required in this area. The excavation will extend to a maximum of
8 m below existing road grades, and could be up to 6 m into shale. Groundwater table is
generally less than 2 m below existing road grades, therefore permanent drainage be required
for the retaining structures. However, only minor to moderate seepage into the excavation is
expected during construction, and it should be feasible to handle the seepage by gravity
drainage and pumping from filtered sumps. As discussed, it should be feasible to excavate the
shale using heavy-duty hydraulic equipment, but the progress could be slow. It should be
possible to excavate the shale and steep angle and stability should be satisfactory. The shale
bedrock is going to deteriorate quickly when exposed; it may be necessary to protect the shale
surface with a shotcrete.

5.5.5 Carlingview Drive

The excavation at this location is expected to be about 7 m deep, and will be constructed
through the fill and clayey silt till. The groundwater level was at about 7 m depth at the time
of the investigation. Provided that the groundwater table remains low at the time of
construction, stability should be satisfactory when excavate in accordance with the
requirements of OHSA, and only minor groundwater seepage into the excavation is expected.

The clayey silt till is underlain by sand, which acts as a confined aquifer due to the difference
in hydraulic conductivities of the sand and clayey silt till. If during construction the
groundwater level in this sand is high, base heave of the excavation could occur. In that case,
it would be necessary to depressurize the sand to maintain base stability.

5.6 Backfill

It should be feasible to reuse most of the excavated materials, including most of the existing
fill materials, for backfilling the excavations. Materials that are wet, soft, or containing a
significant amount of organics should not be reused. Frozen materials should not be used for
backfill, and it may be necessary to adjust the moisture content of the backfill materials to
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achieve good compaction.

These excavated shale bedrock may also be reused for backfilling provided that they are
broken down into small pieces no larger than 100 mm before using. A large compact of
effort would be required to compact the shale to a high density.

Under roadways, track corridor, and all areas where long term settlement is to be avoided, the
backfills should be placed in lifts with loose thickness not exceeding 300 mm, and be
compacted to minimum 95% of its Standard Proctor maximum dry density. The upper 0.6 m
of the subgrade below pavement areas should be compacted to 98% SPMDD.
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6 Environmental Testing

6.1  Soil Samples

Eight (8) representative soil samples were submitted to a laboratory, accredited by the
Canadian Association of Environmental Analytical Laboratories (CAEAL), for testing for
conformance with the MOE document “Soil, Ground Water and Sediment Standards for Use
Under Part XV.1 of the Environmental Protection Act” dated March 9, 2004 (selected
inorganic parameters). .

These tests were carried out to provide a preliminary assessment of the environmental quality
of the soils at the site and to determine the disposal options for the excess material. Sample
locations and analytical data are listed below. The Certificates of Analyses and Guideline
Criteria are provided in Appendix B of this report.

Table 3: Environmental Test Sample Location and Analytical Data

Sample Identification Depth Sample Matrix Laboratory Analysis
BH3 SS4 (CY9093) 23t02.8m Clayey silt fill

BH4 SS3 (CY9094) 1.5t0 1.8 m Clayey silt fill

BH4 SS5 (CY9095) 30to3.5m Sandy silt fill

BHS SS3 (CP6830) 1.5t02.0m Silty sand fill

BH5 SS5 (CP6831) | 3.0t03.5m | Clayeysilt (possible | MOE Selected Inorganic

fill) Parameters

BHS8 SS4 (CP6832) 23t02.8m Sand fill
BHI10 SS2 (CY9096) 0.8to 1.3 m Silty sand fill

BH11 SS2 (CP6833) 0.8t0 1.3 m Sandy silt to clayey

silt fill

Comparison to “MOE Soil, Ground Water and Sediment Standards”

For comparative purposes, the soil and groundwater conditions were assessed in accordance
with the MOE document. The industrial/commercial/community property use criteria for
Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
(Table 3), provided in the MOE document were selected based on the following site
characteristics:

e The site and surrounding properties are not designated as sensitive sites;
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¢ Groundwater on and in the vicinity of the site is not used as a potable water source;
and

e The land use on the site is community (railway).
With the exception of:
Electrical Conductivity (EC) in Sample BH11 SS2;

Sodium Absorption Ratio (SAR) in Samples BH5 SS3, BH5 SS5, BH8 SS4, BH11
SS2;

Lead in Sample BH10 SS2

the concentrations of selected inorganic parameters in the soil samples tested met the Table 3
criteria given for Industrial /Commercial /Community property use.

EC and SAR are ecological effect parameters and not health related parameters and therefore
not considered cause for concern.

The sample from BH10 was found to contain 2000 pg/g of lead (versus the Table 3 limit of
1000 pg/g).

The above results indicate that in some of the excess soils excavated from the various sites
are considered suitable for re-use on site or for off site disposal at any land based sites being
developed for similar property use, subject to approval of the receiving site authorities.

Based on the result of a single test, the existing fill at the location of BH 10 is considered
environmentally unsuitable to be re-used. Further tests should be carried out in detailed
design stage for classification under O. Reg. 558/00 to determine disposal option (i.e.
hazardous or non hazardous waste). It is also recommended that further environmental tests
be carried out for all the sites to confirm the conclusions of this preliminary report.

6.2 Groundwater Samples

Groundwater samples were collected from the piezometers installed in Boreholes 4, 5, 7 and
9, and tested for the inorganic parameters listed in the MOE document “Soil, Ground Water
and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act”. The
results are presented in the Certificate of Analysis attached in Appendix C of this report. All
the parameters tested meet the criteria listed in Table 3 of the MOE document for non-
potable condition and fine grained soil.
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7 General Comments

Trow Associates Inc. should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented. If not
accorded the privilege of making this review, Trow Associates Inc. will assume no
responsibility for interpretation of the recommendations in the report.

The comments given in this report are intended only for the guidance of design engineers.
The number of boreholes required to determine the localized underground conditions
between boreholes affecting construction costs, techniques, sequencing, equipment,
scheduling, etc., could be greater than has been carried out for design purposes. Contractors
bidding on or undertaking the works should, in this light, decide on their own investigations,
as well as their own interpretations of the factual borehole results, so that they may draw their
own conclusions as to how the subsurface conditions may affect them.

More specific information with respect to the conditions between samples, or the lateral and
vertical extent of materials may become apparent during excavation operations. The
interpretation of the borehole information must, therefore, be validated during excavation
operations. Consequently, during the future development of the property, conditions not
observed during this evaluation may become apparent; should this occur, Trow Associates
Inc. should be contacted to assess the situation, and additional testing and reporting may be
required. Trow has qualified personnel to provide assistance in regards to future geotechnical
and environmental issues related to this property.

Trow Associates Inc.

~

Thein Aung; M. Sc., P.Eng., FGS James Ng, M. Eng., P.Eng., MICE
Senior Geotechnical Engineer Senior Project Manager
Geotechnical Division Geotechnical Division

JN/ta/1:\2003-Brampton\Projects\Geotechnical Engineering\0100000\133000\133801¢c GO Georgetown Weston
Subdvisiion\133801c-Geo-report\133801c-GeoReport-june 26, 2009.doc
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Notes On Sample Descriptions

All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil
classification system. This system follows the standard proposed by the International Society for Soil
Mechanics and Foundation Engineering. Laboratory grain size analyses provided by Trow also follow the
same system. Others may use different classification systems; one such system is the Unified Soil
Classification. Please note that, with the exception of those samples where a grain size analysis has been
made, all samples are classified visually. Visual classification is not sufficiently accurate to provide exact
grain sizing or precise differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION
CLAY | SILT SAND GRAVEL | COBBLES | BOULDERS |
[ FINE [ MEDIUM | COARSE | FINE | MEDIUM | COARSE | FINE | MEDIUM | COARSE |

0.002 0.006 0.02 0.06 0.2 0.6 2.0 6.0 20 60 200
I l [ 1 l ] l I | I

EQUIVALENT GRAIN DIAMETER IN MILLIMETERS

CLAY (PLASTIC) TO | FINE | MEDIUM ] crs. | FINE | COARSE ]
SILT (NONPLASTIC { SAND | GRAVEL

UNIFIED SOIL CLASSIFICATION

Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during
the boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or
degree of compaction. The borehole description may therefore not be applicable as a general description of
site fill materials. All fills should be expected to contain obstruction such as wood, large concrete pieces or
subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes. Since
boreholes cannot accurately define the contents of the fill, test pits are recommended to provide
supplementary information. Despite the use of test pits, the heterogeneous nature of fill will leave some
ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of organically
contaminated soil. This organic material can result in the generation of methane gas and/or significant
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas
and, if so, the results are given on the borehole logs. The monitoring process does not indicate the volume
of gas that can be potentially generated nor does it pinpoint the source of the gas. These readings are to
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive
gas/methane is detected. Some fill material may be contaminated by toxic/hazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site
has not been tested for contaminants that may be considered toxic or hazardous. This testing and a potential
hazard study can be undertaken if requested. In most residential/commercial areas undergoing
reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical

site investigation.

Till: The term till on the borehole logs indicates that the material originates from a geological process
associated with glaciation. Because of this geological process the till must be considered heterogeneous in
composition and as such may contain pockets and/or seams of material such as sand, gravel, silt or clay.
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore
encounter cobbles and boulders during excavation, even if they are not indicated by the borings. It should
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.




Because of the horizontal and vertical variability of till, the sample description may be applicable to a very
limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs

in till materials.

Excerpt from “OHSA Regulations for Construction Projects,” Part III, Section 226:

Soil Types

Type 1 Soil

a) is hard, very dense and only able to be penetrated with difficulty by a small sharp object;
b) has a low natural moisture content and a high degree of internal strength;

c) has no signs of water seepage; and

d) can be excavated only by mechanical equipment.

Type 2 Soil
a) is very stiff, dense and can be penetrated with moderate difficulty by a small sharp object;
b) has a low to medium natural moisture content and a medium degree of internal strength; and

c) has a damp appearance after it is excavated.

Type 3 Soil

a) is stiff to firm and compact to loose in consistency or is previously excavated soil;
b) exhibits signs of surface cracking;

c) exhibits signs of water seepage;

d) ifitis dry, may run easily into a well-defined conical pile; and

e) has a low degree of internal strength.

Type 4 Soil

a) is soft to very soft and very loose in consistency, very sensitive and upon disturbance is significantly
reduced in natural strength;

b) runs easily or flows, unless it is completely supported before excavating procedures;
c) has almost no internal strength;

d) is wet or muddy; and

e) exerts substantial fluid pressure on its supporting system.

O. Reg. 213/91, 5. 226.
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Log of Borehole 1

Project No.  brge00133801¢ Drawing No. 8
Project: GO Transit Georgetown South Service Expansion SheetNo. _1 of 1
Location: Toronto, Ontario

North of Strachan Avenue

Combustible Vapour Reading [

. X .
Date Drilled: June 4, 2009 Auger Sample Natural Moisture X
SPT (N) Value oa Plastic and Liquid Limit ~ }——()
Drit Type:  CME 75 Truck Dynamic Cone Test - Undrained Triaxial at S
. Shelby Tube % Strain at Failure
Datum: Geodetic Field Vane Test l! Penetrometer A
$ o N Value Combt;s:bleVaps%ur Readi7r159 {ppm) E Natural
wl Soll Description BLEV.IEl 20 w0 e e Natum Mours Cortert % b |, UNit
Ll 8 m | T [ Shear Stength KPa |  Atterberg Liits (% Dry Weight) | L Weight
L 83.40 o 166/125mm 200 10 20 30 g | kN/m
3 FILL . e ! : = == i
- sand and gravel, brown, moist g7 - :
_.CLAYEY SILT TILL _ y 3
' trace subrounded gravel, oxidized : [
—fissures, moist —~ 3 p—
brown mottled grey, very stiff to firm . &) X g7 215
11 _ = 7) 26.9
il | soso) |
¥ W 7 204
o R ol — 4
| to SILTY CLAY TILL 7 5 i
A— ] 5= . é
- — s ;
B | ) 7 208
- - 7
I~ ] 7eZhmm
: 75.5 2:2’3); 7] 218
1~ SHALE (Georgian Bay Formation) ] 8 = Py
some limestone stringers 75.0 o
weathered, grey /

End of Borehole

Water Depth to
Time Level Cave
W (m) (m)
On Completion  |No free wate 8.4
* June 24, 2009 3.1
TrOw June 25, 2009 2.9
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Log of Borehole 2

Project No.  brge00133801¢c Drawing No. 9
Project: GO Transit Georgetown South Service Expansion SheetNo. 1 of 1
Location: Toronto, Ontario
Strachan Avenue
Combustible Vapour Reading O
Date Drilled: June 11, 2009 Auger Sample Natural Moisture X
SPT (N) Value (OR7 Plastic and Liquid Limit ~ ——0O
Drill Type: CME 55 Track Dynaric Cone Test Undrained Triaxial at
. Shelby Tube n % Strain at Failure &
Datum: Geodetic Field Vane Test g Penetrometer A
§ b N Value Commzsstible Vapso;r Readi;\g (ppm) 2 Natural
Gl m . - ELEV. |E . M Unit
w| B Soil Description [ 20 40 60 80 Natural Moisture Content % P ]
Ll 8 m Ei Shear Strength kPa Atterberg Limits (% Dry Weight) ;E; Weight
L 8510 |, 100 200 10 20 30 5| kN/m
N oood 50 mm asphalt 85.1 ‘ i
|_150 mm granular base 40 s : : ) 207
FILL clayey silt trace gravel, brown, /[8445 : %
Fmoist 1 X 20.8
41 _CLAYEY SILT TILL | :
‘11" trace subrounded gravel, oxidized P ; 21.0
4. fissures, moist — 2 - - :
A4 brown mottled grey, very stiff 7 = 7
AgzR ] y ) 20.4
82.2 ==
—SILTY CLAY TILL = S50 b
| _trace subrounded gravel, moist | £SO 20.2
grey
| stiff - 4
= ] 212
- — 5
— e 79.50
Ll - — L mowr o 7
H o2 - :
H - | ) % 21.6
Bt - 7
B 775 0/25mm |
d1—+ SHALE (Georgian Bay Formation)
H T~ some limestone stringers 7] 8
H | weathered _|
H 1 grey, weak
Ly — =7 —75.9 of—+ u'-;: l:

End of Borehole

Water Depth to
Time Level Cave
W (m) (m)
On Completion [No free watel 9.0
* June 24, 2009 5.5
Trow June 25, 2008 5.6




Log of Borehole 3

Project No.  brge00133801c Drawing No. 10
Project: GO Transit Georgetown South Service Expansion SheetNo. _1 of 1
Location: Toronto, Ontario

South of Strachan Avenue

Combustible Vapour Reading M

J NEW.GDT 09/06/25

LAGWGL02 133801C_BHLOGS.GP

Date Drilled: May 15, 2009 Auger Sample Natural Moisture X
SPT (N) value OR7% Plastic and Liquid Limit  ———0)
Drill Type: CME 55 TraCk Dynamic Cone Test Undrained Triaxial at o
. Shelby Tube ] % Strain at Failure
Datum: GeOdeth Field Vane Test g Penetrometer A
§ o N Value Combustible Vapour Reading {ppm) /_S\ Natural
< _ - ELEV. |E 2 0. 75 Ml unit
wl B Soil Description 3 20 40 80 80 Natural Moisture Content % P .
Li g m 5, | Shear Strergth kPa Atterberg Limits (% Dry Weighy) | L Weight
- 85.00 04—t 100 200 10 20 30 5| kN/m
X 100 mm topsoil 84.9 oy : g
L_FILL - Z.
i clayey silt }
I —some gravel, cobbles - L > X
il |_some organics |
E é brown, moist = o
D B e - 2
I : \
H B N ! 7
P! Dl 12 — — 3
! ! i brick fragments v : : z 18.2
i — 1
i
bl - — 4
D :
il - — e
itk e} X 7] 20.1
i B I 5
o | B
{ 79.20
- _ s =
B i 7) 21.8
| n 4778 7|41 -
H SILTY CLAY TILL ] -
I —some sand ] 7
o | trace of gravel N . @) % 21.0
H moist Ee :
o L_grey ]
K stiff
s - . 9 -
i *]
.: i | ( : B 209
H B . . -
B N JLL
74.0 " ) - Z 21.8
— SHALE (Georgian Bay Formation) : -
|-some limestone stringers —
weathered
- — 12- SO Fm
grey, weak ) : o
— - 13- -
B 7 : 1Y -
- —d 14
il .
- ____ _69,7 15 B ; ‘nn L
End of Borehole =
) Water Depth to
Time Level Cave
(m) (m)
On Completion 6.4 open
June 24,2009 5.9 (shallow)
l June 24, 2009 5.8 (deep)
June 25,2009 {5.9 (shallow)
row June 25, 2009 5.8 (deep)




Log of Borehole 4

Project No.  brge00133801c Drawing No. 11
Project: GO Transit Georgetown South Service Expansion SheetNo. 1 of 1
Location: Toronto, Ontario

South of Strachan Avenue

Combustible Vapour Reading O
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LAGWGLO2 133801C_BHLOG!

Date Driled: May 15, 2009 Auger Sample Naturat Moisture X
SPT (N) Value ORZ Plastic and LiqudLimt ~ F——O
Drill Type: CME 55 Track Dynamic Cone Test Undrained Triaxial at o
] Shelby Tube n % Stra’n at Fajlure
Datum: Geodetic Field Vane Test lgl Penetrometer A
] N Value Combustible Vapour Reading (ppm) | S Natural
sl ¥ . - ELEV. |B 2__80 TS 4l Onit
Wl & Soil Description P 20 40 60 80 Natural Moisture Content % P .
L3 m | L[ Shear Strength KPa |  Atterberg Limis (% Dry Weigh | L | WWeight
L 86.70 . 100 200 10 20 30 5| kN/m
& 100 mm topsol 86.6 ' e 5 7] 21.0
- FILL —
clyey silt, some organic pockets, some
; - gravel — 1 yod 21.3
i trace of rootlets, moist, brown/grey
; B K
: & < % 20.5
p — - 2
[ A2
: B = —) %
: brick fragments JESS ) 21.4
D L -
g sandy silt, some cobbles, brick s %2 7
! | fragments -
D
i - — 4
)
g - o ,
: X 57
A — — 5
il -
— —{ so.e0|s =
B | ( i 8% 20.1
- — 7
B 1 1§
L J O : 7) 208
— — g
L ] ' 7] 203
b — 10
- _ WO ] 21.4
— ~74.5 1 S5 trmm
‘4 SHALE (Georgtan Bay Formation) ] W 2 =
I ——1 weathered, some limestone stringers
1-grey, weak - e e
e —73.0 T mefgsal — v. -
End of Borehole
] Water Depth to
Time Level Cave
(m) (m)
On Completion 0.5 open
June 24, 2009 | 6.1 (shaliow)
* June 24, 2009 6.7 (deep)
June 25,2009 |6.1 (shallow)
rOW June 25, 2009 | 6.6 (deep)




