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1.0 INTRODUCTION

In accordance with written authorization dated July 27, 2010, from Mr. Tony Miele
of Block 27 Landowners Group Inc., a soil investigation was carried out within a
parcel of land bounded by Keele Street, Teston Road, Jane Street and Kirby Road,

City of Vaughan, for a proposed Urban Development, which has been designated as
“Block 27”.

The purpose of the investigation was to reveal the subsurface conditions and to
determine the engineering properties of the disclosed soils for the design and

construction of the proposed project.

The findings and resulting geotechnical recommendations are presented in this
Report.
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2.0 SITE AND PROJECT DESCRIPTION

The City of Vaughan is located on Markham-Peel till plain where drift dominates
the soil stratigraphy. In places, interglacial lacustrine sands, silts, silty clay and
reworked till have modified the soil stratigraphy.

The investigated area consists of various parcels of land belonging to the Block 27
Landowners Group Inc. located within an area bounded by Keele Street to the east,
Teston Road to the south, Jane Street to the west, and Kirby Road to the north, in
the City of Vaughan. The site consists predominantly of agricultural farm fields
with scattered trees and wooded areas. The ground surface of the site is relatively
undulated. The overall grading of the site generally slopes towards the south. In
places, tributaries of the Don River were encountered within the site, running in an
cast-west or north-south direction. Drainage ditches were also encountered within
the property, and they appeared to be dry at the time of the borehole investigation.
An existing Canadian National (CN) railway track also crosses the property in a
north-south direction in the eastern portion of the property and the TransCanada
Pipeline is located in the northern portion of the property, running in an east-west

direction.

Properties to the north and west of the site, across Kirby Road and Jane Street,
generally consist of farm fields. To the east and south of the subject site are

existing residential developments.

At the time of the report preparation, detailed design of the proposed development
was not available; however, it is understood that the property will be subdivided

into residential lots and blocks reserved for other land uses. The development will
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be provided with municipal services and roadways meeting urban standards, The
impact of the tributaries and the bank slope within the development is outside the
scope of this report.
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3.0 FIELD WORK

The field work, consisting of 75 boreholes to depths ranging from 6.3 to 30.9 m,
was performed during the period from August 12 to September 17, 2010. The
borehole loeations are shown on the Borehole and Monitoring Well Location Plan
and Subsurface Profile, Drawing No. 1. For identification purposes, the boreholes
carried out in this investigation are labelled with a prefix of ‘BH10’ and the
boreholes with monitoring wells installed are labelled with a prefix of ‘MW10’ to
denote 2010. The borehole locations and depths were specified by Cole
Engineering Group Ltd. It should be noted that BH10-28, BH10-45 and BH10-48
were relocated due to access difficulties. As instructed by Cole Engineering Group
Ltd., MW10-61, MW10-64, MW10-67, MW10-70 and MW 10-73 were extended
from a depth of 5.0 m to depths of over 6.0 m in order to determine if wet sand or
silt deposits are encountered to this depth.

The holes were advanced at intervals to the sampling depths by a track-mounted,
continuous-flight power-anger machine equipped for soil sampling. Standard
Penetration tests, using the procedures described on the enclosed “List of
Abbreviations and Terms”, were performed at the sampling depths. The test results |
are recorded as the Standard Penetration Resistance (or ‘N’ values) of the subsoil.
The relative density of the granular strata and the consistency of the cohesive strata
are inferred from the ‘N’ values. Split-spoon samples were recovered for soil

classification and laboratory testing.’

The field work was supervised and the findings recorded by a geotechnical

technician.
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The elevation at each of the borehole locations was surveyed by Schaeffer Dzaldov
Bennett Ltd. The elevation of each of the monitoring wells, MW10-61 to
MW10-75, inclusive, was determined based on the average of 3 elevation points

adjacent to the monitoring well casing.

The borehole and menitoring well coordinates in North American Datun of 1983
(NAD 83), as provided by Schaeffer Dzaldov Bennett Ltd., are presented in the
Appendix.

In order to facilitate a Hydrogeological Study to be carried out by Cole Engineering
Group Ltd., groundwater monitoring wells, 50 mm in diameter, were installed in
MW10-61 to MW10-75, inclusive. The depths and details of the monitoring wells

are shown on the borehole logs.

Due to an artesian condition encountered in MW 10-64, the monitoring well has

been decommissioned under the supervision of Cole Engineering Group Litd.
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SUBSURFACE CONDITIONS

Detailed descriptions of the encountered subsurface conditions are presented on the
Borehole and Monitoring Well Logs, comprising Figures 1 to 75, inclusive. The
revealed stratigraphy is plotted on the subsurface profile on Drawing No. 1, and the

engineering properties of the disclosed soils are discussed herein.

This investigation haé disclosed that beneath a veneer of topsoil, the site is generally
underlain by a deposit of silty clay till to various depths. In places, deposits of silty
clay, sandy silt till, silty sand till, silt, sandy silt, silty fine sand, fine sand and fine to
medium sand were also encountered. Refusal to augering was encountered in 2
borehoies at depths of 7.0 m and 7.3 m from the prevailing ground surface, inferring

the presence of boulders.
Topsoil (All Boreholes, except BH10-71)

The revealed topsoil veneer ranges in thickness from 13 to 90 cm, with a median of
30 cm. In BH10-10 and BH10-22, the encountered topsoil was mixed with silty
clay material. BH10-07, BH10-09, BH10-10, BH10-45, BH10-51 and BH10-52
contain more than 60 cm of topsoil as disclosed by the borehole findings. The
topsoil is dark brown to brown in colour, indicating that it contains an appreciable
amount of roots and humus. These materials are unstable and compressible under
loads; therefore, the topsoil is considered to be void of engineering value, but can
be used for general landscaping purposes. A fertility analysis should be carried out
to assess the suitability of the topsoil for use as a planting soil or sodding medium.
Due to its humus content, the topsoil may produce volatile gases and will generate

an offensive odour under anaerobic conditions. Therefore, the topsoil must not be
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buried close to any proposed structures deeper than 1.2 m below the exterior |
finished grade. This is to avoid imposing an adverse impact on the environmental

well-being of the developed areas.

As noted, the property is agricultural land; past cultivation will invariably have
filled the localized depressions. Therefore, topsoil thicker than that found in the
boreholes is expected to occur in places, particularly in localized depressions where
thick topsoil deposited by erosion from higher arcas will likely occur. This
indicates that the thickness of the topsoil varies randomly. Therefore, the topsoil

stripping operation should be closely monitored to minimize overstripping.
4.2 Silty Clay Till (All Boreholes)

The clay till was encountered at various depths of the soil stratigraphy. It contains
some sand to being sandy. It is heterogeneous in structure, and amorphous in
places, indicating that it is a glacial deposit, part of which has been reworked by
water action of the glacial lake. Occasionally, it contains sand, silt and sandy silt

till layers which are generally wet and, in places, the Iayers are water-bearing.

The obtained ‘N’ values range from 4 to 100+, with a median of 39 blows per

30 cm of penetration. This indicates that the consistency of the till is soft to hard,
being generally hard. In places, the obtained ‘N’ values fluctuate from a hard to a
very stiff consistency (BH10-13, BH10-28, BH10-55, and BH10-59) either within
the brown zone, or in the grey zone at the interface of the brown to grey zone. This

indicates that part of the till may have been reworked by water action of the glacial
lake.
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Sample examinations indicated that the weathered till is fractured and permeated
with fissures, and generally extends to depths ranging from 0.7 to 1.8+ m from the
prevailing ground surface. In BH10-08 and BH10-09, the weathered till extends to
depths of 1.8+ m and 1.4+ m from the prevailing ground surface, respectively.

Hard resistance to augering and examination of the auger spoil indicated that
occasional cobbles and boulders are embedded in the till. Refusal to augering was
encountered in BH10-13 and BH10-15 at depths of 7.0 m and 7.3 m from the

prevailing ground surface, inferring the presence of boulders.

The Atterberg Limits of 14 representative samples and the natural water content
values of all the samples were determined; the results are plotted on the Borehole

Logs and summarized below:

Liquid Limit 22% to 29%
Plastic Limit 15%to 17%

Natural Water Content 7% to 34% (median 12%)

The above results show that the till is a cohesive material with low plasticity. The
natural water content values generally lie below its plastic limit, confirming the
consistency of the till as determined by the ‘N’ values. The low ‘N’ values and high
water content values were generally obtained in the badly weathered till where

infiltrating precipitation has wetted the fissures, thus softening its consistency.

Grain size analyses were performed on 14 representative samples, and the results

are plotted on Figures 76 to 80, inclusive.
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It should be noied that in MW10-64, artesian condition was encountered. This
condition is likely caused by the water-bearing sand and silt seams and layers within

the silty clay till which are under artesian pressure.

According to the above findings, the soil engineering properties pertaining to the

project are given below:

. Moderate frost susceptibility, with low frost-heave potential.
. Low water erodibility.
. Very low in permeability, with an estimated coefficient of permeability of

10”7 cm/sec, an estimated percolation time of 70 min/cm, and runoff

coefficients of:
Slope
0% - 2% 0.15
2% - 6% 0.20
6%+ 0.28

. A cohesive-frictional soil, its shear strength is derived from consistency and
is augmented by internal friction, thus being inversely moisture dependent
and, to a lesser extent, .dependent on soil density.

. In cuts, the clay will be stable with relatively steep slopes; however,
prolonged exposure will allow infiltrating precipitation to saturate the

fissures and sand layers in the till, and this may cause localized sloughing.

. ~ A poor pavement-supportive matcrial,.With an estimated California Bearing
Ratio (CBR) value of 3%.
. Moderate corrosivity to buried metal, with an estimated electrical fesistivity

of 4000 ohm-cm.
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4.3 Silty Clay (BH10-06, BH10-17, BH10-25, BH10-26, BH 10-36, BH 10-44,
BH10-45, BH10-48 and BH10-52, and MW10-61, MW10-62, MW10-63,
MW10-68, MW10-69, MW10-71 and MW10-73)

The silty clay was encountered at various depths of the revealed soil stratigfaphy in
16 of the 75 boreholes. It contains wet silt and sand layers and has a slightly varved
structure, indicating that the clay is a lacustrine deposit. Occasional silty clay till

layers are embedded within the silty clay.

The wet silt layers in the silty clay became highly dilatant when shaken. The overall
strength of the clay was weakened when kneaded, showing its strength is

susceptible to remoulding,

Sample examinations show that, in places, the consistency of the clay becomes
softer with depth, either in the brown zone, grey Zone or the transition zone between
brown and grey. This condition was encountered in BH10-25, BH10-36 and
BH10-52 and MW10-61 and MW10-69. The change in consistency in the brown to
grey zone indicates that the upper layer of brown clay has stiffened by dessication. |
The top 1.0+ m of the clay below the prevailing ground surface is fissured and is
generally soft to firm in consistency. In BH10-71, the weathered clay extends to a
depth of 1.5+ m from the prevailing ground surface.

The obtained ‘N’ values range from 4 to 100+, with a median of 24, from which the
consistency of the clay is inferred as firm to hard, being generally very stiff.

The Atterberg Limits of 2 representative samples and the natural water content of all
the samples were determined. The results are plotted on the Borchole Logs and

summarized below:
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Liquid Limit 25% and 34%
Plastic Limit ‘ 16% and 20%
Natural Water Content 14% to 26% (median 20%)

The values show that the silty clay is low to medium in plasticity. The generally high
water content values in the stiff to very stiff clay are due to wetness in the fissures of
the weathered soil from infiltrating precipitation and the wetness in the silt and sand

layers.

Grain size analyses were performed on 2 representative samples, the results are

plotted on Figure 81.
According to the above findings, the following engineering properties are deduced:

. High frost susceptibility and due to the high silt content and the presence of
the wet silt layers, high soil-adfreezing potential.

. Low to moderate water erodibility. _

. The clay is virtually impervious. However, due to the sand and silt layers, the
lateral permeability is higher than the vertical permeability. The estimated
coefficient of permeability is 10”7 cm/sec, an estimated percolation time of

100 min/cm, with runoff coefficients of:

Slope
0% - 2% 0.15
2% - 6% 0.20
6% + 0.28
. A cohesive soil, its shear strength is derived from consistency and is

inversely dependent on soil moisture. It will be susceptible to some
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reduction in strength if remoulded,; i.e., the siit and sand (layers) are
frictional soils. Their strength is soil density dependent. The wet silt, due to
its d.ilatancy, is susceptible to impact disturbance; i.e., the disturbance will
induce a pore pressure build-up within the mantle, resulting in soil dilation
and a reduction in shear strength.

. In excavation, the stiff to very stiff clay crust will be stable in a relatively
steep cut for a short duration; however, as water seepage saturates the sand
layers, the sides will slough, and sheet collapse may occur without warning.

. A very poor flexible pavement-supportive material, with an estimated CBR
value of 3% or less. 7

. Moderately high corrosivity to buried metal, with an estimated electrical

resistivity of 3000 to 3500 ohm-cm.

4.4 Sandy Silt Till (BH10-03, BH10-04, BH10-14, BH10-20, BH10-27, BH10-29,
BH10-36, BH10-42 and BH10-50 and MW10-72, MW10-73 and MW10-74)

The sandy silt till deposit was generally encountered beneath or interstratified with
the silty clay till deposit. It consists of a random mixture of particle sizes ranging
from clay to gravel, with silt being the predominant fraction. The material is
heterogeneous in structure, showing that it is a glacial till. Wet sand layers which

are water-bearing are embedded, in places, in the till.

Sample examinations disclosed that the till is cemented and displayed slight
cohesion when remoulded. The samples siaked readily when placed in water, and

when shaken, the wet samples displayed a low dilatancy,
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Hard resistance to augering was encountered, showing that occasional cobbles and

boulders are embedded in the till mantle.

The obtained ‘N’ values of the sandy silt till range from 37 to 100+, with a median
of 100+, indicating that the relative density of the sandy silt ill is dense to very

dense, generally being very dense.

The natural water content values of the sandy silt il samples were determined, and
the results are plotted on the Borehole Logs. The values range from 8% to 22%,
with a median of 12%, showing that the till is in a moist to wet, generally very
moist condition. Wet sandy silt till which appears to be water-bearing was

encountered 15.0+ m below the prevailing ground surface in MW 10-72.

Grain size analyses were performed on 2 representative samples of the sandy silt
till, and the results are plotted on Figure $2.

According to the above findings, the engineering properties of the sandy silt till are
listed below:

+  High frost susceptibility and moderate water erodibility.
. Relatively low permeability, with an estimated coefficient of permeability of
10° to 10°¢ cm/sec, an estimated percolation time of 20 to 50 min/cm and

runoff coefficients of:

Slope
0% - 2% 0.11t00.15
2% - 6% 0.16 to 0.20

6% + 0.231t00.28
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. A frictional soil, its shear strength is primarily derived from internal friction
and is augmented by cementation. Therefore, its strength is primarily soil-
density dependent. '

. It will be stable in steep cuts; however, under prolonged exposure; local
sheet collapse will likely occur,

. A fair pavement-supportive material, with an estimated CBR value of 8%.

. Moderate corrosivity to buried metal, with an estimated electrical resistivity
of 4500 ohm-cm.

Silty Sand Till (BH10-08, BH10-13, BH10-40, BH10-41, BH10-43 and BH10-53)

The sand till was encountered in 6 of the 75 boreholes of the site. It was found at
various depths of the stratigraphy. It consists of a random mixture of particle sizes
ranging from clay to gravel, with sand being the dominant fraction. Its structure is

heterogeneous.

A tactile examination of the soil sa.:hplcs indicated that the till is slightly cemented,
and it displayed some cohesion when wetted. The till is also laminated with wet

sand layers which, in places, are water bearing.

The relative density of the till, as inferred from the ‘N’ values of 18 to 100+, with a
median of 45, is compact to very dense, being generally dense. The compact silty
sand tifl occurred within a shallow depth of 1.0+ m from the prevailing ground
surface in BH10-40 and BH10-53, where it has been loosened by weathering.

Intermittent hard resistance to augering was encountered, indicating the presence of

cobbles and boulders in the stratum, particularly in the lower zone of the stratum.
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The natural water content values of the samples range from 5% to 10%, witha
median of 8%, showing that the till is damp to meist, being generally in a moist

condition.

Grain size analyses were performed on 2 representative samples of the silty sand

till; the gradations are plotted on Figure 83.
According to the above findings, the engineering properties are listed below:
. High frost susceptibility and moderate water erodibility.

. Low permeability, with an estimated coefficient of permeability of

107 to 10 cm/sec, an estimated percolation time of 25 to 50 min/cm, and

runoff coefficients of:
Slope
0% - 2% 0.11t0 0.15
2% - 6% 0.16 t0 0.20
6% + 0.23 t0 0.28

. A frictional soil, its shear strength is primarily derived from internal friction
and is augmented by cementation. Therefore, its strength is soil density-
dependent. |

. It will be stable in steep cuts; however, under prolonged exposure, localized
sheet collapse will likely occur.

. A poor pavement-supportive material, with an estimated CBR value of 5%.

. Moderately low corrosivity to buried metal, with an estimated electrical

resistivity of 5500 ohm-cm.
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4.6 Silt (BH10-15, BH10-53 and BH10-60 and MW10-65, MW10-69, MW10-71 and
MW10-75)

The silt was generally encountered in the lower sector of the revealed stratigraphy.
It contains some clay and sand, with occasional sandy silt, fine sand and silty clay

layers. The laminated structure shows that it is an interglacial lacustrine deposit.

Sample examinations revealed that the silt is generally wet and it displayed

appreciable dilatancy when shaken by hand.

Its natural water content values range from 14% to 23%, with a median of 19%,
confirming that the silt is in a very moist to saturated, generally wet condition. The
silt appears to be water-bearing at a depth below 7.4+ to over 10.4+ m from the

prevailing ground surface, or El. 273.6+ to below 238.9+ m, depending on location.

The obtained ‘N’ values range from 10 to 100+, with a median of 100+, showing
that the relative density of the silt is loose to very dense, being generally very dense.
The loose silt was found in MW10-65, at a depth of 15.0+ m; the loose condition is
likely the result of hydrostatic uplift as well as suction effect during sampling which

would have loosened the density of the sand.

A grain size analysis was performed on 1 representative sample of the silt, and the
resulting gradation is plotted on Figure 84.

ey

According to the above findings, the following engineering properties are deduced:

. High frost susceptibility, with high soil-adfreezing potential.
. High water erodibility.
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. Low permeability due to the occurrence of silty clay layers, with an
estimated coefficient of permeability of 10 cm/sec, an estimated percolation

time of 50 minfcm, and runoff coefficients of:

Slope
0% - 2% 0.15
2% - 6% 0.20
6% + 0.28
. A frictional-cohesive soil, its shear strength is largely derived from internal

friction. Due to its dilatancy, the strength of the wet silt is susceptible to
dynamic disturbance; i.e., the disturbance will induce a build~up of pore
pressure within the soil mantle, resulting in soil dilation and a reduction in
shear strength. _

. In steep cuts, the wet silt will slowly slump, and this may cause the sides to

slough. It will boil under a piezometric head of 0.4 m.

. Will migrate through small openings, particularly under seepage pressure.

. A poor flexible pavement-supportive material, with an estimated CBR value
of 5%.

. Moderate corrosivity to buried metal, with an estimated electrical resistivity
of 4500 chm-cm.

4.7 Sandy Silt (BH10-11, BH10-19, BH10-29, BH10-30, BH10-33, BH10-39,
BH10-40 and BH10-46 and MW10-62, MW10-63, MW10-65, MW 10-66,
MW10-68, MW10-69, MW10-74 and MW10-75)

The sandy silt was found either in the upper or lower sector of the revealed
stratigraphy. Sample examinations showed that the sandy silt is in a moist to

saturated condition. It contains a trace to some clay and occasional traces of gravel.
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The obtained ‘N’ values of the sandy silt varied from 5 to 100+, with a median of
88. The relative density of the silt is thus inferred as loose to very dense, being
generally very dense. The loose condition is generally restricted to the weathered

zone in BH10-11, which extends to a depth of 1.0+ m from the prevailing ground
surface.

The natural water content of the samples was determined to range from 7% to 21%,
with a median of 17%; the values are plotted on the Borehole Logs. These values
confirm that the silt is in a damp to saturated, generally wet condition. A review of
the water content profile indicates that the sandy silt is saturated and water bearing
at depths ranging from 6.0+ to over 9.0+ m from the prevailing ground surface, or
El. 259.2+ to below 235.8+ m, depending on location. In places, the water-bearing
sandy silt is under subterranean artesian pressure as seen in BH10-19, BH10-29,
and BH10-30 and MW10-62, MW10-63, MW10-65 and MW10-66.

Grain size analyses were performed on 3 representative samples and the results are

plotted on Figure 85.

According to the above findings, the engineering properties relating to the project

are given below:

. Highly frost susceptible, with high soil-adfreezing potential.
i . Highly water erodible; suscéptible to migration through small openings
under seepage pressure,
. Medium permeability, with an estimated coefficient of permeability of
10" to 10”° cmy/sec, an estimated percolation time of 16 to 24 min/cm, and

runoff coefficients of*
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Slope
0% - 2% 0.07 to 0.11
2% - 6% - 0.12100.16
6% + 0.18100.23

. A frictional soil, its shear strength is density dependent. Due to its dilatancy,
the strength of the wet silt is susceptible to impact disturbance, i.e. the
disturbance will induce a build-up of pore pressure within the soil mantle,
resulting in soil dilation and a reduction in shear strength. |

. In excavation, the moist silt will be stable in relatively steep cuts, while the
wet silt will slough and run slowly with seepage bleeding from the cut face.

It will boil with a piezometric head of 0.4 m.

. A fair pavement-supportive material, with an estimated CBR value of 8%.
. Moderately low corrosivity to buried metal, with an estimated electrical
resistivity of 5000 ohm-cm,

Silty Fine Sand (BH10-05, BH10-16, BH10-17, BH10-20, BH10-22, BH10-24,
BH10-30, BH10-31, BH10-32, BH10-44, BH10-47, BH10-48, BH10-50, BH10-51,
BH10-52, BH10-53, BH10-55 and BH10-56 and MW10-61, MW10-65, MW10-66,
MW10-69, MW10-70, MW10-71, MW10-72, MW10-73, MW10-74, and
MW10-75) |

The silty fine sand deposit was generally encountered beneath the silty clay till
deposit. It contains occasional sandy silt and fine sand layers. The sorted structure
indicates that it is a glaciolacustrine deposit. The wet silty fine sand layers became
dilatant when shaken.
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The obtained ‘N’ values of the silty fine sand range from 14 to 100+, with a median
of 57, indicating‘ that the relative density of the deposit is compact to very dense,

being generally very dense.

The obtained natura_l water content values range from 5% to 24%, with a median of
19%, showing that the sand is in a damp to saturated, generally saturated condition.
The silty fine sand, as indicated by the water content values, is often water bearing
at depths ranging from 4.6+ to over 7.6+ m from the prevailing ground surface, or
El 263.2+ to El. 242.6 m and the water in the sand, in places is under subterranean
artesian condition as shown in BH10-20, BH10-24, BH10-31, BH10-50, BH50-51,
BH10-52, BH10-55 and BH10-56.

Grain size analyses were performed on 8 representative samples and the results are

plotted on Figures 86 to 88.

According to the above findings, the soil engineering properties relating to the
project are given below:

. A soil of high capillarity, with high water-retention capability.

. High frost susceptibility, with high soil-adfreezing potential.

. High water erodibility; it will migrate through small openings under low to
moderate seepage pressure. |

. Relativély pervious, with an estimated coefficient of permeability of
103 to 10° 'cril/sec, an estimated percolation time of 8 to 24 min/cm, and

runoff coefficients of:
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Slope

0% - 2% 0.04 t0 0.11
2% - 6% 0.09 t0 0.16
6% + 0.13 t0 0.23

. Its shear strength is derived from internal friction, thus being density
dependent. Due to its dilatancy, dynamic loads imposed on the saturated soil
will render a reduction of its shear strength.

. When excavated, the soil will run with seepage and the bottom will boil

under a piezometric head of 0.4 m.

. A fair pavement-supportive material, with an estimated CBR value of 8%.
. Moderately low corrosivity to buried metal, with an estimated electrical
resistivity of 5000 ohm-cm.

4.9 Fine Sand (BH10-01, BH10-04, BH10-05, BH10-06, BH10-07, BH10-09,
BH10-10, BH10-23, BH10-30, BH10-32, BH10-33, BH10-36, BH10-37, BH10-38,
BH10-39, BH10-40, BH10-42, BH10-43, BH10-46, BH10-48, BH10-49, BH10-54,
BH10-55 and BH10-56 and MW 10-63, MW 10-65, MW 10-66, MW10-68,
MW10-71, MW10-74 and MW10-75)

The sand was encountered generally beneath the silty clay till in 31 of the 75
boreholes. It contains a trace to some silt and traces of gravel, with occasional silt and
silty fine sand seams and layers. The layered structure shows that the sand is a

~ lacustrine deposit.

Sample examinations showed that the sand is non-cohesive, and generally in a
saturated condition. The wet samples displayed a slight dilatancy when shaken by

hand. The saturated condition is confirmed by the determined water content values of
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the samples which was found to range from 3% to 22%, with a median of 17%, which
indicates that the fine sand is in a damp to saturated, generally wet condition. The

fine sand appears to be water bearing at depths ranging from 4.0+ to over 7.8 m from
the prevailing ground surface, or EL 291.1% to 236.6+ m. In places, the groundwater
in the sand is under subterranean artesian pressure as shown in BH10-01, BH10-04,
BH10-07, BH10-10, BH10-30, BH10-32, BH10-36, BH10-42, BH10-54, BH10-55
and BH10-56. '

The obtained ‘N’ values range from 5 to 100+, with a median of 52, indicating that
the relative density of the sand is loose to very dense, being generally very dense. The
loose condition was encountered in BH10-43 and MW10-66, in the surficial layers
that have been loosened by the weathering process and extends to depths of 1.2+ m
and 1.0+ m, respectively.

Grain size analyses were performed on 6 representative samples. The results are
plotted on Figures 89 and 90.

According to the above findings, the following engineering properties of the sand are
deduced:

. Moderately low frost susceptibility with high water erodibility.
. Susceptible to migration through small openings under seepage pressure.
. Pervious, with an estimated coefficient of permeability of 10~ to 10 cn/sec,

an estimated percolation time of 2 to 10 min/em, and runoff coefficients of:

Siope
0%-2% 0.04
2% - 6% 0.09

6% + 0.13
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. A frictional soil, its shear strength is dependent on its internal friction angle
and soil density. Due to its dilatancy, its shear strength is suseeptible to impact
disturbance, i.e. the disturbance will induce a build-up of pore pressure within
the soil mantle, resulting in soil dilation and reduction of shear strength.

. In steep cuts, the sand will be stable in a damp to moist condition, but will
slough if it is in a wet condition, run with seepage and boil with a piezometric

head of about 0.4 m.
. A fair pavement-supportive material, with an estimated CBR value of 20%.
. Low corrosivity to buried metal, with an estimated electrical resistivity of
6500 ohm-cm.

Fine to Medium Sand (BH10-16, BH10-23, BH10-37, BH10-38 and BH10-53 and
MW10-66, MW10-71, MW10-72 and MW 10-75)

The fine to medium sand was encountered beneath the silty clay till deposit, generally
in the lower sector of the revealed stratigraphy. It is often encountered within the fine
sand deposit, or contains fine sand layers.

It is well graded with variable amounts of silt and gravel. Sample examinations show
the particles are subangular in shape, and the deposit is non-cohesive and is generally
in a damp to saturated condition.

The obtained ‘N’ values range from 19 to 100+, with a median of 70, indicating the

relative density of the sand is compact to very dense, being generally very dense.

The natural water content values of the samples were found to range from 3% to 23%,

with a median of 17%, showing the sand is in a damp to saturated, generally saturated
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condition. The fine to medium sand encountered is often water bearing at depths

ranging from 4.6 to over 7.4 m from the prevailing ground surface, or El. 270.2+ to
230.2 m.

Due to the pervious nature, some water drained during sampling; therefore, the

determined water content may not represent the true value of the sand.

Grain size analyses were performed on 4 representative samples and the results are

plotted on Figures 91 and 92.
According to the above findings, the following engineering properties are deduced:
. Low to high frost susceptibility depending on the silt content.

. Pervious, with an estimated coefficient of permeability of 10" cm/sec, an

estimated percolation time of 2 min/cm, and runoff coefficients of:

Slope
0% - 2% 0.04
2% - 6% 0.09
6% + 0.13
. A frictional soil, its shear strength is derived from its internal friction angle
and is soil density dependent.
. In steep cuts, the dry and wet sand will siough to its angle of repose, run under

seepage pressure and boil with a piezomeiric head of about 0.4 m.
. A good pavement-supportive material, with an estimated CBR value of 21%.

«  Low corrosivity to buried metal, with an estimated electrical resistivity of
6500 ohm-cm.,
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4.11 Compaction Characteristics of the Revealed Soils

The obtainable degree of compaction is primarily dependent on the soil moisture
and, to a lesser extent, on the type of compactor used and the effort applied.

As a general guide, the typical water content values of the revealed soils for

Standard Proctor compaction are presented in Table 1.

Table 1 - Estimated Water Content for Compaction

25

Water Content (%) for
Standard Proctor Compaction
Determined Natural
Soil Type Water Content (%) [100% (optimum)|Range for 95% or +

Silty Clay Tili 7 to 34 15,16 and 17 11t022
(median 12)

Silty Clay 14 to 26 15and 19 11to24
(median 20)

Sandy Silt Till 81022 3 7to 16
(median 12)

Silty Sand Till Sto 10 10 and 11 61016
(median 8)

Silt [4t023 12 and 13 8to 17
(median 19)

Sandy Silt 7Tto2} 12 8to 16
(median 17)

Silty Fine Sand 5t024 11 6to 16
{median 19)

Fine Sand 3to22 11 51016
(median 17)

Fine to Medium 3t023 11 5t0 16

Sand (median 17)
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According to the above findings, portions of the in situ soils are generally suitable
for a 95% or + Standard Proctor compaction. Portions of the tills are either too dry
or on the dry side of the optimum and will require addition of water prior to
structural compaction, particularly in dry, warm weather and in areas where
compaction is best performed on the wet side of the optimum. The weathered soils
and portions of the in situ soils are excessively wet and will require prior aeration.
This should be carried out during the dry, warm weather by spreading them thinly
on the ground. The soils having a fow water content can be mixed with wetter soils,

or can be wetted prior to or during structural compaction.

The occurring soils should be compacted using a heavy-weight, kneading-type
roller. The silts and sands can be compacted by a smooth roller with or without
vibration, depending on the water content of the soils being compacted. The lifis
for compaction should be limited to 20 cm, or to a suitable thickness as assessed by
test strips performed by the equipment which will be used at the time of

construction.

One should be aware that with considerable effort a 90%:+ Standard Proctor
compaction of the wet silts and silty fine sand is achievable. Further densification
is prevented by the pore pressure induced by the compactive effort; however, large
random voids will have been expelled, and with time the pore pressure will
dissipate and the percentage of compaction will increase. There are many cases on
record where afier a few months of rest, the density of the compacted mantle has

increased to over 95% of its maximum Standard Proctor dry density.

When compacting the very stiff to hard silty clay till and cemented dense to very
dense silty sand till and sandy silt till on the dry side of the optimum, the
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compactive energy will frequently bridge over the chunks in the soil and be
transmitted laterally into the soil mantle. Therefore, the lifts of these soils must be
limited to 20 cm or less (before compaction). It is difficult to monitor the lifis of
backfill placed in deep trenches; therefore, it is preferable that the compaction of
backfill at depths over 1.0 m below the road subgrade be carried out on the wet side
of the optimum. This would allow a wider latitude of lift thickness. As noted,
wetting of some portions of the tills and the sandy silt will be necessary to achieve

this requirement.

If the compaction of the soils is carried out with the water content within the range
for 95% Standard Proctor dry density, but on the wet side of the optimum, the
surface of the compacted soil mantle will roll under the dynamic compactive load.
This is unsuitable for road construction since each component of the pavement
structure is to be placed under dynamic conditions which will induce the rolling
action of the subgrade surface and cause structural failure of the new pavement. On
the other hand, the foundations or bedding of the sewer and slab-on-grade will be
placed on a subgrade which will not be subjected to impact loads. Therefore, the
structurally compacted soil mantle with the water content on the wet side or dry side

of the optimum will provide an adequate subgrade for the construction.

The presence of boulders will prevent transmission of the compactive energy into
the underlying material to be compacted. If an appreciable amount of boulders over
15 ¢m in size is mixed with the material, it must either be sorted, or must not be

used for construction of engineered fifl and/or structural backfill.
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5.0 GROUNDWATER CONDITIONS

28

Groundwater seepage encountered during augering was recorded on the field logs.

The boreholes were checked for the presence of groundwater and the occurrence of

cave-in upon their completion. The levels are plotted on the Borehole Logs and
listed in Table 2.

Table 2 - Groundwater Levels

Seoil Colour
Changes Seepage Measured Groundwater/
Brown to Encountered Cave-in* Level
BH/MW| Grey During Augering On Completion
BH/MW | Depth | Depth Depth Amount Depth EL
No. (m) (m) (m) (m) (m)
BH10-01 7.8 74 5.5 Appreciable 5.5 2624
BH10-02 7.8 4.6 7.3 Slight 7.3 258.1
BH10-03 8.1 74 - - Dry -
BH10-04 8.1 8.1+ 5.8 Some 5.8/7.0% |264.9/263.7%
BH10-05 8.1 8.1+ 4.6 Appreciable | 4.6/6.0% |262.3/260.9%
BH10-06 8.1 8.1+ 6.0 Appreciable | 6.0/6.2% }264.6/264.4*
BH10-07 8.1 4.6 5.2 Slight 5.2 2544
BH10-08 7.9 6.0 - - Dry -
BH10-09 8.1 4.9 - - Dry -
 BHI0-10 | 8.1 4.6 3.0 Slight 37 2952
BH10-11 3.1 6.0 1.6 Slight 179 280.6
BH10-12 8.1 3.0 7.6 Slight 3.0 256.4
BH10-13 7.0 4.6 - - Dry -
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Table 2 - Groundwater Levels (Cont’d 1)
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Soil Colour _
Changes Seepage Measured Groundwater-/
Brown to Encountered Cave-in* Level
BH/MW | Grey During Augering On Completion
BH/MW | Depth Depth Depth Amount Depth EL
No. (m) (m) (m) (m) (m)
BH10-14 7.9 6.0 - - Dry -

- BH10-15 7.3 6.0 - - Dry -

- BHI10-16 8.1 8.1+ 4.6 Appreciable 4.8* 263.0%
BH10-17 8.1 3.0 6.7 Some 6.7 262.1
BH10-18 8.1 8.1+ 7.0 Stight 7.0 2574
BH10-19 8.1 4.6 6.7 Slight 6.7 259.9
BH10-20 8.1 6.0 3.0 Stight 3.0 260.0
BHI10-21 8.1 4.6 6.0 Slight Dry -
BH10-22 8.1 8.1+ 6.0 Slight 6.0/7.8* |253.9/252.1*%
BH10-23 7.9 7.9+ - - Dry -
BH10-24 8.1 6.0 5.8 Slight 5.8 2584
BH10-25 8.1 7.1 - - Dry -
BH10-26 8.1 4.6 1.5 Slight 72 249.0
BH10-27 8.1 23 4.6 Slight 52 248.6
BH10-28 7.7 4.6 24 Slight 24 248.0
BH10-29 8.1 4.6 3.7 Some 3.7 250.0
BH10-30 | 8.1 30 1.5 Some 1.8/6.0%  [253.8/249.6*
BH10-31 7.4 46 43 Slight 4.3 262.1
BH10-32 8.1 3.0 4.0 Appreciable | 4.0/4.3* |251.0/250.7%

| BH10-33 | 8.1 74 5.5 Slight 5.5 259.6
BH10-34 7.9 7.9+ - - Dry -
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Table 2 - Groundwater Levels (Cont’d 2)

Soil Colour ' _
Changes Seepage Measured Groundwater/
Brown to Encountered Cave-in* Level
BH/MW | Grey During Augering on Completion
BH/MW | Depth Depth Depth Amount Depth El
No. | (m) (m) (m | (m) (m)
BH10-35 8.1 6.0 4.6 Stight 58 254.5
BH10-36 8.1 74 3.7 Slight 3.7/6.2*  1263.1/260.6*
 BHI0-37 | 8.1 81+ | 40 |Appreciable| 4.0/4.8% |266.6/265.8%
BH10-38 79 7.4 49 Appreciable |  4.9/6.0* [269.9/268.8*
BH10-39 7.9 7.9+ 4.6 Appreciable 5.5 270.8
BH10-40 | 7.8 7.8+ ; ; Dry :
BH10-4] 8.1 4.6 6.0 Slight 6.7 279.1
BH10-42 79 7.9+ 6.7 Slight 6.7 268.9
BH10-43 8.1 8.1+ - - Dry -
BH10-44 8.1 8.1 6.0 Some 6.4 262.2
BH10-45 7.9 7.9+ - . Dry -
BH10-46 79 7.9+ 74 Slight Dry -
BH10-47 8.1 4.6 - - Dry -
BH10-48 &1 | 81+ 7.0 Appreciable 7.0* 266.7
BH10-49 8.1 8.1+ 6.0 Appreciable | 6.0% 265.0%
BH10-50 8.1 7.4 5.2 Some 5.2/6.2% 1262.8/261.8*
BH10-51 8.1 8.1+ 46 | Slight 4.6/6.7* 1262.2/260.1*%
BH10-52 3.0 7.4 74 Slight 4.9 257.9
BH10-53 7.9 7.9+ 7.8 Appreciable 7.8% 273.2%
BH10-54 | 7.9 7.9+ 6.0 | Appreciable 3.0 2644 -
| BH10-55 8.1 7.4 3.0 Slight 2.4/4.6% |[261.6/259.4*%
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Table 2 - Groundwater Levels (Cont’d 3)

Seil Colour,
Changes Seepage Measured Groundwater/ §
Brown to Encountered Cave-in* Level
Borehole| Grey During Augering on Completion
BH/MW | Depth Depth Depth Amount Depth EL
No. () (m) (m) (m) | (m

BHI0-56 | 81 | 81+ 46 Stight 3.7 257.6

BH10-57 | 8.1 30 | - - Dry -
| BHI10-58 81 | 46 | 73 Slight 73" 250.7
BH10-59 8.1 4.6 73 Slight 73 2477

BH10-60 8.1 4.6 - - Dry -
MW10-61 6.7 6.7+ 52 Slight 5.2 260.8
MW10-62 | 15.0 3.8 7.9 Slight 7.9 2559
MWI10-63 | 154 4.6 9.1 Slight 9.1 254.5

MW10-64 6.6 34 - - Dry -
MWI10-65| 15.8 27 9.1 Appreciable 7.8 2452
MWI10-66 | 309 13.7 23 Appreciable 24 261.9
MW10-67 6.3 6.3+ 5.8 Slight 5.8 2713

MWI0-68 | 157 13.7 4.6 Slight Dry -
MW10-69 | 309 19.8 108 |Appreciable| 10.8 273.9
MW10-70 65 | 65+ 4.6 Slight 4.6 2544
MWI0-711 246 | 91 6.0 Appreciable 4.8 246.9
MWI10-72| 309 | 46 6.0 Appreciable 5.8 260.4
MWI10-73| 67 | 6.7+ 4.6 Appreciable 3.7 258.8
MW10-74 | 15.7 9.1 6.0 Appreciable 6.0 259.5
MWI10-75 | 309 6.0 6.0 Slight 6.0 258.8

*Cave in level (In wet sands and silts, the Ievel generally represents the groundwater regime at the borehole
location.)
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Most of the boreholes and monitoring wells where water-bearing sands and silts
were encountered under subterranean artesian condition within the investigated

- depth of 8.0+ m were found in the south central and east sectors of the site.

A check of the groundwater levels in these boreholes and monitoring wells showed

that in some it had risen to about 3.0 m above the depth of sands and silts revealed

at the time of borehole completion.

A review of the subsurface condition revealed by deep monitoring wells showed
that the sands and silts extend to considerable depths to over 30.9 m. The sands and
silts, in places, are interstratified with hard silty clay, silty clay till and very dense
silt. The groundwater level was monitored on October 22, 2010 which was about 1

to 2 months afier installation of the wells. The measured groundwater levels are
listed in Table 3.

Table 3 - Groundwater Levels on October 22, 2010

Measured Groundwater Level on October 22, 2010
MW No. Depth from Ground (m) ElL (m)
MW10-61 33 ' 262.7
MW10-62 3.1 260.7
MW10-63 4.9 258.7
MW10-64 Above Ground 252.9
MW10-65 Above Ground 2539
MW10-66 4.6 259.7
MW10-67 4.3 278.8
MW10-68 Dry -
MW10-69 23.1 261.6 N
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Table 3 - Groundwater Levels on October 22, 2010 (Cont’d)

Measured Groundwater Level on October 22, 2010
MW No. Depth (m) El (m)
MW10-70 2.5 256.5
MW10-71 2.0 249.7
MW10-72 6.9 2593
 MW10-73 24 260.1
 MW10-74 8.5 257.0
MW10-75 8.3 256.5

As shown above, groundwater levels were detected in 52 of the 75 boreholes upon
completion at depths ranging from 1.8+ to 10.8+ m below the prevailing ground
surface, or at El. 295.2+ t0 245.2+ m. Cave-in was encountered in 17 of the 75
boreholes, at depths ranging from 4.3+ to 7.8+ m, or El. 275.0+ to 249.6+ m. The
groundwater and cave-in encountered at shailow depths are likely caused by
infiltrated precipitation trapped in the fissures of the weathered soil and in the wet

sand and silt seams and layers.

The strata of sands and silts dominate the lower sectors of the investigated depths
and they are generally water bearing. This indicates that the sands and silts are
likely part of the regional aquifer which, in places, is under artesian or subterranean

artesian condition.

The soil colour changes from brown to grey at depths of 2.3+ to 19.8+ m below the
ground surface. The brown colour shows that the soils have oxidized. This
indicates that the groundwater level will fluctuate seasonally and is affected by the

water level of the Don River tributaries.
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The groundwater yield from the silty clay till and silty clay, due to their low
permeability, is expected to be small and limited. The yield from the sand till and
silt till will be some to moderate and the yield from the sands and silts will be

appreciable and persistent.
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6.0 DISCUSSION AND RECOMMENDATIONS

The investigation has disclosed that beneath a veneer of topsoil, the site is underlain
by a complex stratigraphy of soft to hard, generally hard silty clay till; firm to hard,
generally very stiff silty clay; dense to very dense, generally very dense sandy silt
till; compact to very dense, generally dense silty sand till; loose to very dense,
generally very dense silt; loose to very dense, generally very dense sandy silt;
compact to very dense, generally very dense silty fine sand; loose to very dense,
generally very dense fine sand; and compact to very dense, generally very dense
fine to medium sand. The loose and firm deposits are generally restricted to the

weathered zone extending to a depth of 1.8+ m below the prevailing ground surface.

The groundwater regime at the time of the borehole investigation is inferred to lie at
depths ranging from 1.8+ to 10.8+ m, or El. 295.2: to 245.2+ m. Perched
groundwater derived from infiltrated precipitation will likely occur at a shallower

depth during wet seasons. This condition will often dissipate in dry seasons.

Groundwater detected in water-bearing sands and silts is generally under
subterranean artesian condition. The head of groundwater, in places, has risen
about 3.0 m above the water-bearing sand and silt revealed on borehole completion.

Groundwater was monitored 1 to 2 months after completion of the monitoring well
instaliation.

The groundwater yield from the silty clay till and silty 'clay, due to their low
permeability, is expected to be small and limited. The yield from the sand till and
silt till will be some to moderate and the yield from the water-bearing sands and
silts will be appreciable and will be persistent, particularly when the groundwater is

under subterranean artesian condition.
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The revealed findings show that the following geotechnical considerations require

special attention:

1. The revealed topsoil is 13 to 90 cm thick. Thicker topsoil is expected to
occur in localized depressions, particularly in the farm fields and low-lying
drainage areas. The topsoil is highly compressible and must be stripped as it
is unsuitable for engineering applications. Due to its high humus content, it
will generate volatile gases under anaerobic conditions and is unsuitable for
engineering application. For the environmental as well as the geotechnical
well-being of the future development, the topsoil should not be buried within
the vicinity of any structures.

2. As noted, thicker topsoil may occur, in places, in low-lying areas deposited
by erosion from higher areas. Diligent control of the stripping operation
will be necessary to prevent overstripping and to ensure satisfactory removal.

3. The surficial soils are generally weathered in the zone extending to a depth
of 1.8+ m from the prevailing ground surface. These soils are weak and will
consolidate under heavy surcharge loads. _

4. Where cut and fill is required for site grading, substantial savings can be
realized by placing the fill in an engineered manner suitable for foundation,
underground services and road construction. This must, however, be
properly planned and implemented during the site grading stage.

5. The sound natural soils are suitable for normal spread and strip footing
construction. Due to the presence of topsoil and weathered soils, the footing
subgrade must be inspected by a geotechnical engineer, or a geotechnical
technician under the supervision of a geotechnical engineer, or a Building
inspector who has geotechnical background, to ensure that the condition of

the subgrade is compatible with the design of the foundations. It should be
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10.

11.

noted that where deep basements are contemplated, the footing must be
placed at a level that has adequate till cover to prevent break-out of
subterranean artesian groundwater from the water-bearing sands and silts
that will cause settlement of the foundation.

In order to alleviate the problem of soil adfreezing, special measures should
be implemented for the houses constructed in the areas where the silty clay,
silts and silty fine sand occur within the founding depths.

Depending on the design grade of the basement, perimeter and floor
subdrains and dampproofing of the foundation walls are required for
basement construction. The subdrains should be shielded by a fabric filter to
prevent blockage by silting. This can be further assessed at the time of
basement excavation.

A Class ‘B’ bedding is recommended for the design of the underground
services. The bedding material should consist of compacted 20-mm Crusher-
Run-Limestone, or equivalent. Where the subgrade needs to be stabilized by
well points, a Class ‘A’ bedding should be considered. In the silty clay and
tills plagued with water-bearing sand and silt layers, the bedding material
should consist of Crusher-Run Limestone.

Curb subdrains will be required by the City of Vaughan for road
construction.

The hard and very dense tills contain occasional boulders. Extra effort and a
properly equipped backhoe will be required for excavation. Boulders larger
than 15 cm in size are not suitable for structural backfill.

The sides of the excavations in the wet silt and sand will run and the bottom
will boil under a piezometric head of about 0.3 m. Excavation below
groundwater must be stabilized by vigorous pumping from closely spaced

sump-wells or, if necessary, by a well-point dewatering system. Where the
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12.

13.

14.

services are to be installed in water-bearing sands and silts which are
affected by subterranean artesian conditions, deep dewatering wells should:
be installed to relieve the condition. The joints of services in water-bearing
sands and silts and silty sand and sandy silt tills must be leak-proofed or
wrapped with a waterproof membrane. The appropriate method of
dewatering should be determined by a test pit programme carried out by the
contractor prior to tendering and construction of the project when the
intended bottom of excavation is determined.

For excavation below the groundwater level, pumping from sumps or, if
necessary, a well-point dewatering system will be required. This should

be assessed by test pits and test pumping prior to the project construction.
In areas not impacted by subterranean artesian groundwater conditions, a
general lowering of the groundwater is expected once the underground
services of the development have been constructed and the site has been
properly graded.

A review of the encountered stratigraphy indicates that the sands and silts
beneath the tills and silty clay at depths ranging from 2.3+ to over 8.1 m
from the prevailing ground surface, or EL 273.6% to El 249.0+ m, generally
are under subterranean artesian pressure. Accordingly, it is recommended
that the proposed grading of the site must be maintained and caution must be
exercised if excavation is to be carried out beyond the till and silty clay
mantle. Generally a fill cover of 1.0 m will prevent a breakout of sands and
silts under 2.0 m of artesian groundwater. This must be confirmed by a
qualified hydrogeologist in order to determine the safe excavation depth

within the development.
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The recommendations appropriate for the project described in Section 2.0 are
presented herein. One must be aware that the subsurface conditions may vary
between boreholes and monitoring wells, and the assessment given herein is general
in nature based on the borehole and monitoring well findings. Should this become
apparent during construction, a geotechnical engineer must be consulted to

determine whether the following recommendations require revision.

Foundations

At the time of the report preparation, detailed site plan for the proposed
development was not available. Where the proposed development consists of
blocks reserved for other uses such as school, park and/or commercial purposes,
additional boreholes must be carried out to confirm and/or elaborate on these

recommendations when the layout and plans of the blocks are determined.

As a general guide, Maximum Allowable Soil Pressure (SLS) and Factored
Ultimate Soil Bearing Pressure (ULS) based on ‘N’ values on native soil below the
weathered frost zone are presented for the design of spread and strip foundations in
Table 4.

Table 4 - ‘N’ Value and Soil Pressure

Recommended Maximum Allowable Soil Pressure (SLS)/
Factored Ultimate Soil Bearing Pressure (ULS)

‘N’ Values | kPa (SLS) kPa (ULS)
10 100 160
15 150 - 225

20 200 325
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Table 4 - ‘N’ Value and Soil Pressure (Cont’d)

E - - Recommended Maximum Allowable Soil Pressure (SLSY
| Factored Ultimate Soil Bearing Pressure (ULS)
‘N’ Values | kPa (SLS) kPa (ULS)
25 : 250 375
30 300 475

One should be aware that the subsurface conditions often vary between boreholes.
Groundwater condition profiles of ‘N’ values with depth and soil type will impact
on soil bearing. Therefore, further investigations need to be carried out when

detailed site plans of the building areas are finalized to confirm the above given

bearing values,

The recommended soil pressures incorporate a safety factor of 3 against shear
failure of the underlying soils. The total and differential settlements of the footings

are estimated to be 25 mm and 15 mm, respectively.

Where the footing subgrade consists of wet sands or silts, it must be protected by a
concrete mud-slab immediately after exposure and inspection. This will prevent
construction disturbance and costly rectification. |

Perimeter subdrains and dampproofing of the perimeter basement walls are required
in order to provide a dry basement. The subdrains should be encased in fabric filter

to protect them against blockage by silting.

The foundations exposed to weathering and in unheated areas should have at least

1.2 m of earth cover for protection against frost action, or must be properly

insulated.
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The foundations of buildings to be built in the area close to the CN railroad should

be designed to tolerate the vibration emanating from the train traffic.

The footings should meet the requirements specified in the Ontario Building Code
2006, and the structure should be designed to resist an earthquake force using Site
Classification ‘D’ (stiff soil).

Due to the presence of topsoil, weathered soils and wet sands and silts, the footing
subgrade must be inspected by a geotechnical engineer, or a geotechnical technician
under the supervision of a geotechnical engineer, or a building inspector who has
geotechnical background, to assess its suitability for bearing the designed

foundations.

As previously discussed, the in situ silty clay, silts and silty fine sand are high in
frost heave and soil-adfreezing potential. In order to alleviate the risk of frost
damage where these soils are encountered, the basement and foundation walls must
be constructed of concrete and either backfilled with non-frost-susceptible pit-run
granular, or shielded with a polyethylene slip-membrane. Where groundwater
seepage is detected, floor subdrains must be installed and must be connected to
sump-wells or to foundation drains which have a positive outlet. A vapour barrier
should also be placed above the obvert of the subdrain to prevent upfiltrating
moisture from dampening the floor surface. The recommended scheme is

schematically illustrated in Diagram 1.
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Diagram 1 - Frost Protection Measures (Foundations)

Folded Heavy Polyethylenc
Slip-Membrane (Closed End Up)

’ Vapour Barrier -
e | (Subject t0
: / RN ' ! jGroundwatcr
? Subdrain Encased in Fabric Filter : J Conditions)

Covered with 19-mm Clear Stone Floor Subdrain

- S e i

The membrane will allow vertical movement of the heaving soil (due to frost)
without imposing structural distress on the foundations. The external grading
should be such that runoff is directed away from the foundation.

The necessity to implement this scheme should be further assessed by a
geotechnical consultant at the time of construction.

The weathered soils can be upgraded to engineered status suitable for normal
footing construction. Where earth fill is required to raise the site or where cut and
fill maybe required for lot grading, it is generally more practical and economical to
place engineered fill suitable for a Maximum Allowable Soil Pressure (SLS) of
150 kPa for normal footing construction. The requirements and procedures for

engineered fill construction are discussed in Section 6.2,
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6.2 Engineered Fill

- Where earth fill is required to raise the site, it is generally economical to place
engineered fill for normal footings, sewer and road construction. The engineering
requirements for a certifiable fill for road construction, municipal services, and
footings designed with a Maximum Allowable Soil Pressure (SLS) of 150 kPa and a
Factored Ultimate Soil Bearing Pressure (ULS) of 250 kPa are presented below:

L. All of the topsoil and organics must be removed, and the subgrade must be
inspected and proof-rolled prior to any fill placement. Badly weathered soils
must be subexcavated, aerated and property compacted.

2. Inorganic soils must be used, and they must be uniformly compacted in lifts
20 cm thick to 98% or + of their maximum Standard Proctor dry density up to
the proposed finished lot grade and/or road subgrade. The soil moisture must
be properly controlled on the wet side of the optimum.

If the house foundations are to be built soon after the fill placement, the
densification process for the engineered fill must be increased to 100% of the
maximum Standard Proctor compaction.

3. If imported fill is to be used, the hauler is responsible for its environmental
Quality and must provide a document to certify that the material is free of
hazardous contaminants.

4. If the engineered fill is to be left over the winter months, adequate earth
cover, or equivalent, must be provided for protection against frost action.

5. The engineered fill must extend over the entire graded area, and the fill
envelope must be clearly and accurately defined in the field and precisely
documented by qualified surveyors. Foundations partially on engineered fill

must be reinforced by two 15-mm stee! reinforcing bars in the footings and
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10.

it.

upper section of the foundation walls, or be designed by a structural engineer
to properly distribute the étress indueed by the differential settlement (about
15 mm) between the natural soil and engineered fill.

The engineered fill must not be placed during the period from late November
to early April, when freezing ambient temperatures occur either persistently or
intermittently. This is to ensure that the fill is free of frozen soils, ice and
SNOW.

Where the ground is wet due to subsurface water seepage, an appropriate
subdrain scheme must be implemented prior to the fill placement, particularly
if it is to be carried out on sloping ground.

Where the fill is to be placed on a bank steeper than 1 vertical:3 horizontal,
the face of the bank must be flattened to 3 + so that it is suitable for safe
operation of the compactor and the required compaction can be obtained.

The fill operation must be inspected on a full-time basis by a technician under
the direction of a geotechnical engineer.

The footing and underground services subgrade must be inspected by the
geotechnical consulting firm that inspected the engineered fill placement. 7
This is to ensure that the foundations are placed within the engineered fill |
envelope, and the integrity of the fill has not been compromised by interim
construction, environmental degradation and/or disturbance by the footing
excavation.

Any excavation carried out in ceitified engineered fill must be reported to the
geotechnical consultant who inspected the fill placement, in order to
document the locations of excavation and/or to inspect reinstatement of the
excavated areas fo engineered fill status. If construction on the engineered fill
does not commence within a period of 2 years from the date of certification,

the status must be assessed for re-certification.
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12.  Despite stringent control in the placement of engineered fill, variations in soil
type and density may occur in the engineered fill. Therefore, the strip
footings and the upper section of the foundation walls constructed on the
engineered fill may require continuous reinforcement with steel bars,
depending on the uniformity of the soils in the engineered fill and the
thickness of the engineered fill underlying the foundations. Should the
footings and/or walls require reinforcement, the required number and size of
reinforcing bars must be assessed by considering the uniformity as well as the
thickness of the engineered fill beneath the foundations. In sewer
construction, the engineered fill is considered to have the same structural

proficiency as a natural inorganic soil.”

6.3 Underground Services

The subgrade for the underground services should consist of properly compacted
inorganic earth fill or sound natural soils. In areas where the subgrade consists of
topsoil, weathered soils and, soft to loose soils, they should be subexcavated and
replaced with properly compacted bedding material compacted to at least 95% or +
of its Standard Proctor compaction.

A Class ‘B’ bedding is generally recommended for construction of the underground
services. The bedding material should consist of compacted 20-mm Crusher-Run
‘Limestone, or equivalent, as approved by a geotechnical engineer. In water-bearing
- sands and silts, the bedding material for the underground services may need to be
changed from 20-mm Crusher-Run Limestone to Class ‘A’ bedding. The joints of
services must be leak-proof or wrapped with a waterproof membrane to prevent the
sands and silts under hydrostatic pressure from seeping into the joints thus collapsing

the services due to loss of ground.
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In order to prevent pipe floatation when the sewer trench is deluged with water
from infilirated precipitation, a soil cover with a thickness equal to the diameter of
the pipe should be in place at all times after completion of the pipe installation.

Where wet sand and silt seams, layers or deposits are encountered, the sewer joints
should be leak-proof or wrapped with a waterproof membrane. This is to prevent
the infiltration of fines. The necessity to implement these measures can best be

determined during sewer construction.

Openings to subdrains and catch basins should be shielded with a fabric filter to

prevent silting.

The excavation for open cut must be sloped at 1 vertical:1 or + horizontal for
stability and the spoil should be placed at a distance away from the trench sides
equal to 2 times the depth of excavation. These measures are to prevent sloughing
of the sides due to surcharge of the excavated spoil. Alternatively, a trench box can
also be used for the construction of the underground services. Deep relief wells and
well points need to be installed to stabilize the water-bearing sands and silts under

artesian conditions.

Backfilling in Trenches and Excavated Areas

The on-site inorganic soils are generally suitable for trench backfill. The backfill in
the trenches and excavated areas should be compacted to at least 95% of its
maximum Standard Proctor dry density. In the zone within 1.0 m below the road
subgrade, the material should be compacted with the water content 2% to 3% drier

than the optimum, and the compaction should be increased to at least 98% of the
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respective maximum Standard Proctor dry density. This is to provide the required
stiffness for pavement construction. In the lower zone, the compaction should be
carried out on the wet side of the optimum; this allows a wider latitude of lifi

thickness. Wetting of the sound tills will be necessary to achieve this requirement.

In normal sewer construction practice, the problem areas of road settlement largely
occur adjacent to manholes, catch basins, services crossings, foundation walls and
columns. In areas whieh are inaccessible to a heavy compactor, sand backfill
should be used. Unless compaction of the backfill is carefully performed, the
interface of the native soils and the sand backfill will have to be flooded for a

period of at least 1 day.

The narrow trenches should be cut at 1 vertical:2 or + horizontal so that the backfill
can be effectively compacted. Otherwise, soil arching will prevent the achievement
of proper compaction. The lift of each backfill layer should either be limited to a
thickness of 20 cm, or the thickness should be determined by test strips.

One must be aware of the possible consequences during trench backfilling and

exercise caution as described below:

. When construction is carried out in freezing winter weather, allowance
should be made for these following conditions. Despite stringent backfill
monitoring, frozen soil layers may inadvertently be mixed with the structural
trench backfill. Should the in situ soil have a water content on the dry side
of the optimum, it would be impossible to wet the soil due to the freezing
condition, rendering difﬁculties in obtaining uniform and proper compaction.

Furthermore, the freezing condition will prevent flooding of the backfill
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when it is required, such as when the trench box is removed. The above will
invariably cause backfill settlement that may become evident within I to
several years, depending on the depth of the trench which has been
backfilled.

. In areas where the underground services construction is carried out during:
winter months, prolonged exposure of the trench walls will result in frost
heave within the soil mantle of the walls. This may result in some seitlement
as the frost recedes, and repair costs will be incurred prior to final surfacing
of the new pavement.

. To backfill a deep trench, one must be aware that future settlement is to be
expected, unless the side of the cut is flattened to at least I vertical:

1.5 + horizontal, and the lifts of the fill and its moisture content are
stringently controlled; i.e., lifis should be no more than 20 ¢m (or less if the
backfilling conditions dictate) and uniformly compacted to achieve at least
95% of the maximum Standard Proctor dry density, with the moisture
content on the wet side of the optimum.

. It is often difficult to achieve uniform compaction of the backfill in the lower
vertical section of a trench which is an open cut or is stabilized by a trench
box, particularly in the sector close to the trench walls or the sides of the
box. These sectors must be backfilled with sand. In a trench stabilized by a
trench box, the void left after the removal of the box will be filled by the
backfill. 1t is necessary to backfill this sector with sand, and the compacted
backfill must be flooded for 1 day, prior to the placement of the backfill
above this sector, i.e., in the upper sloped trench section. This measure is
necessary in order to prevent consolidation of inadvertent voids and loose
backfill which will compromise the compaction of the backfill in the upper |
section. In area where groundwater movement is expected in the sand fill

mantle, seepage collars should be provided.
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6.5 Slab-On-Grade, Garages, Driveways and Landscaping

As noted, the occurring silty clay, silts and silty fine sand are high in frost heave and
soil-adfreezing potential; therefore, the ground can be expected to heave during

cold weather.

The driveways at the entrances to the garages must be backfilled with non-frost-
suseeptible granular material, with a frost taper at a slope of 1 vertical:1 horizontal.
In area where the silty fine sand and silts occurs beneath the garage floor slab and
interior garage foundation walls, they must be insulated with 50-mm Styrofoam, or

its thermal equivalent.

The slab-on-grade in open areas should be designed to tolerate frost heave. The
grading around the slab-on-grade and house structures must be such that it directs
runoff away from the structures.

The slab should be constructed on a granular base, 20 cm thick, consisting of
10-mm Crusher-Run Limestone, or equivalent, compacted to its maximum Standard
Proctor dry density.

A Modulus of Subgrade Reaction of 25 to 35 MPa/m is recommended for the
design of the floor slab, depending on the subgrade conditions.

In areas where ground movement due to frost heave cannot be tolerated, the siab-
on-grade, sidewalks and interlocking stone pavement must be constructed on a free-
draining granular base, 0.3 to 1.2 m thick, depending on the degree of tolerance for

seitlement. These measures, with proper drainage, will prevent water from
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accumulating in the granular base. Alternatively, the slab-on-grade, sidewalks and
interlocking stone pavement should be insulated with 50-mm Styrofoam, or its

thermal equivalent.

6.6 Pavement Design

Based on the borehole findings, the recommended pavement design for local and

collector roads is presented in Table 5.

Table 5 - Pavement Design

Course Thickness (mm) OPS Specifications
Asphalt Surface HL-3
Local 40
Collector 50
Asphalt Binder HL-8
Local 50
Collector 75
Granular Base 20-mm Crusher-Run Limestone
Local : 150 _
Collector 125
Granular Sub-base 0 50-mm Crusher-Run Limestone
Local 200
Collector ' 350

The pavement structure provided in Table 3 can be used for the design of the

roadway for construction under ideal and non-ideal conditions:
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Ideal Condition

Under ideal conditions, the zone of the subgrade within 1.0 m below the underside
of the granular sub-base must be compacted to at least 95% of its maximum
Standard Proctor dry density, with the water content 2% t03% drier than its
optimum; in the upper 60 cm of the subgrade, the compaction should be increased

to 98% of its maximum Standard Proctor dry density.
Non-ideal Condition

If the roads are to be constructed during the wet seasons and if the subgrade is
unstable, either the top 1.0 m of the subgrade should be replaced with drier,
compacted, selected subgrade material or the top 0.8 m of the subgrade should be
replaced with granular material. This can be determined at the time of road

construction.

In preparation of the subgrade prior to the placement of the granular sub-base and
base materials, the subgrade must be proof-rolled to determine its stability and
suitability for road construction.

The road subgrade will suffer a strength regression if water is allowed to saturate
the mantle. The following measures should, therefore, be incorporated in the
construction procedures and road design:

. If the road construction does not immediately follow the trench backfilling,
the subgrade should be properly crowned and smooth-rolled to allow interim

precipitation to be properly drained.
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. Lot areas adjacent to the roads should be properly graded to prevent ponding
of large amounts of water. Otherwise, the water will seep into the subgrade
mantle and induce a regression of the subgrade strength, with costly
consequences for the pavement construction.

. Fabric filter-encased curb subdrains may be required to meet City of
Vaughan requirements.

Soil Corrosivity

For estimation purposes for the anode weight requirements, the electrical resistivity
which has been determined for the disclosed soils can be used. This, however,

should be confirmed by testing the soil along the water main alignment at the time

of the sewer construction.

Stormwater Management Facilities

At the time of the report preparation, detail designs and the exact locations of the
proposed stormwater management ponds were not determined; however, it is
understood that stormwater retention and infiltration facilities will be provided at

suitable areas for the proposed development.

Stormwater Retenfion Facilities |

A review of the borehole findings indicates that the revealed stratigraphy within the

property generally consists of a stratum of silty clay till overlying sands and silts to
various depths. Based on the groundwater condition encountered at the time of the
borehole investigation and the revealed soil stratigraphy, the recommended areas

where stormwater retention facilities can be considered are presented in Table 6.
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Table 6 - Summary of Recommended Area for Water Retention Facilities

Surface | Revealed Encountered
H Elevation | Silty Clay Till Deposit Groundwater Level
BHNo. | EL(m) | Thickness (m) | Bottom EL (m) | EL (m)
BH10-01 267.9 4.1 263.3 262.4
BHI10-02| 265.4 6.7 2584 258.1
BH10-03| 266.1 6.9 258.7 Dry
BH10-08! 2756 7.2 268.2 Dry
BHI10-09| 2726 6.5 265.2 Dry
BH10-11 288.5 6.6 280.4* 280.6
BH10-13 2062.2 4.2 257.6 Dry
BHI10-14| 2656 5.8 259.6 Dry
BHI10-18| 2644 7.6 256.3% 257.4
BH10-19| 266.6 7.0 259.2 259.9
BH10-21| 262.7 7.8 254.6% Dry
BH10-22 2599 7.1 252.5 253.9
BHI10-23| 280.7 4.3 276.1 Dry
BH10-24| 264.2 7.2 256.8 258.4
BH10-25| 264.2 6.8 257.2 Dry
BHI10-26| 2562 - 1.9 248.1% 249.0
BH10-41 285.8 4.3 281.2 279.1
BH10-44| 268.6 538 262.6 262.2
BH10-45; 273.6 7.1 265.7* Dry
BH10-49¢ 271.0 5.8 265.0 265.0
BH10-51 266.8 | 54 260.8 262.2
BHI10-59 255.0 7.8 246.9% 2477
BH10-60 291.5 7.1 284.1 Dry

Thickness is based on revealed depth less encountered topsoil thickness.
*Deeper boreholes maybe required if invert of facility is below the maximum depth of borehole.
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It should be noted, depending on the proposed normal water level of the stormwater
retention facilities and the surrounding groundwater levels, the available eapacity of
the facilities may differ, due to the impact of the possible subterranean artesian

condition on the underlying water-bearing sands and silts.

The silty clay till and silty clay are materials of low permeability and are suvitable for
construction of the stormwater management pond; the seepage of groundwater into
the pond will likely be equal to or less than the amount of water lost through

evaporation, and the impact on the storage volume of the pond will be minimal.

The estimated coefficient of permeability for use in the design of the pond is

107 cmv/sec and the estimated percolation time ranges from 70 to 100 min/cm for
the silty clay till and silty clay. It is generally recommended that the bottom of the
pond should be at least 1.0 m above the interface of the sand deposit, due to the
presence of sand and silt deposits which may have an impact on the subterranean

artesian pressure.

The in situ silty clay and silty clay till are suitable for the construction of the pond
berms. They must be compacted to 95% or + of their maximum Standard Proctor
dry density. The pond cut into the ground should be sloped at least 1 vertical:

3 or + and 4 or + horizontal above and below the wet perimeter of the pond,
respectively. '

Where a berm is to be constructed for the stormwater managemént pond, the topsoit
must be removed and the subgrade must be proof-rolled. Inorganic soil material
consisting of silty clay or silty clay till must be used and compacted to at least 95%
of its maximum Standard Proctor dry density. The fill berm must be designed to

have a minimum gradient of 1 vertical:3 or + horizontal.
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In case where the proposed stormwater retention facility is to be constructed in an
area where soils with higher permeability soils are encountered (i.e., sands and
silts), it is recommended that a clay liner, at least 1.0 m thick, should also be
provided to prevent groundwater flow which will affect the designed capacity of the

ponds. The on-site silty clay and silty clay till are suitable materials for use as a

clay liner.

All the exposed side slopes must be vegetated and/or sodded to prevent erosion. A

layer of rip-rap can be placed along the wet perimeter to protect against wave

erosion.
Stormwater Infiltration Facilities

The revealed soil stratigraphy indicates that the upper stratum in most boreholes
generally consists of either silty clay or silty clay till material, which is low in
permeability and is unsuitable for infiltration purposes; however, a review of the
borehole findings indicates that, in places, the sand and silt deposits either
interstratified with or beneath the impermeable clay material may have some

stormwater infiltration potentials. The potential infiltration zone is summarized in
Table 7.

Table 7 - Summary of Recommended Area for Water Infiltration Facilities

. Surface , : Encountered
Elevation | Potential Infiltration Stratum | Groundwater Level
| . EL Upper | Bottom Soil EL
BH No. (m) EL (m) | EL (m) Type (m)
BH10-09| 2726 265.2 264.5 Fine Sand Dry
BH10-11( 2885 288.3 287.0 Sandy Silt 280.6
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Table 7 - Summary of Recommended Area for Water Infiltration Facilities (Cont’d)

Surface | Encountered
 Elevation | Potential Infiltration Stratum | Groundwater Level
EL Upper Bottom Soil EL

BH No. (m) EL (m) | EL (m) Type (m)

BHI10-38| 274.8 272.5 270.2 Fine Sand 269.9
BH10-40| 2796 276.6 273.6 Fine Sand Dry
 BH10-46| 280.2 275.6 274.2 Fine Sand Dry
IEBH10-47 291.7 2902 289.4 |Silty Fine Sand Dry

Silty Fine Sand 273.2

BHI10-53| 281.0 278.7 275.0 and Fine to
- Medium Sand

It must be emphasized that the above potential locations for water retention and
infiltration are based on the revealed borehole findings, and the extent of the
permeable/practically impermeable deposits will vary from borehole to borehole.
Accordingly, detailed investigation will be required to confirm the suitability of the
area fbr retention or infiltration. The revealed soils must be further assessed by a
qualified hydrogeologist and hydraulic conductivity tests must be carried out for

areas where infiltration is being considered.

The footings for all control structures for the stormwater management facilities
must be placed onto the natural sound soil. The suitable Maximum Allowable Soil
Pressure (SLS) of 150 kPa and the Factored Ultimate Soil Bearing Pressure (ULS)
of 225 kPa can be used for the design of the proposed structures. |
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6.9 Berm Construction and Geotechnically Stable Top of Slope

Where a berm is to be constructed within the development, the topsoil must be
removed and the subgrade must be proof-rolled. Inorganic soil material must be
used and compacted to at least 95% of its maximum Standard Proctor dry density if
loads are to be applied on the top of berm; otherwise, where no loading is to be
applied, a berm consisting of topsoil material can also be considered acceptable. In
order to maintain stability of the fill berm, the sides of the berm must be designed to
have a minimum slope of 1 vertical:3 or + herizontal. The sides of the berm must

be vegetated and/or sodded to prevent erosion.

As a general guide, in establishing the fong-term stable top of slope, depending on
soil type, a 1 vertical:2.5 to 3.0 horizontal stable slope allowance from the bottom of
slope to the top of slope must be applied. If a steeper slope is considered, a detailed
slope stability analysis must be carried out along the top of slope.

Depending on the location and surrounding features of the slope, additional setbacks
will be required in accordance to the guidelines set up out by the Toronto and

Region Conservation Authority (TRCA).

6.10 Soil Parameters

The recommended soil parameters for the project design are given in Table 8. -
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Table 8 - Soif Parameters
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!
Unit Weight and Bulk Factor

Sandy Silt and Silty Sand Tills

Unit Weight Estimated

(kNim%:} Bulk Factor
Bulk Submerged Loose Compacted
225 12.5 133 1.05 |

Silty Clay Till 22.0 12.5 1.33 1.05
Weathered Tills 21.0 11.5 1.20 1.00
Silts 210 10.5 1.20 1.00
Silty Clay 20.5 11.5 1.30 1.00
Sands 20,0 10.8 1.20 1.00
Lateral Earth Pressure Coefficients
Active At Rest Passive
K, K, K,
Silty Clay and Silty Clay Till 0.40 0.50 2.86
Silts and Sandy Silt Till 0.33 0.43 3.00
Sands and Silty Sand Till 0.30 0.40 3.33
Maximum Allowable Soil Pressure (SLS)
For Thrust Block Design
Engineered Fill and
Sound Natural Soil 75 kPa

6.11 Excavation

Excavation ‘shouid be carried out in accordance with Ontario Regulation 213/91.

For excavation purposes, the types of soils are classified in Table 9.
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Table 9 - Classification of Soils for Excavation

Material Type
Sound Titlls - | 2

Weathered Soils, Silty Clay,
Sands and Silts above groundwater

Sands and Silts below groundwater 4 I

In the tills and clay which are plagued with fissures and saturated sand and silt
seams and layers, the sides of excavations above groundwater may suffer localized
sloughing or side coliapse. Therefore, the sides must be sloped at | vertical:

at least 1 horizontal for stability.

At depths below the groundwater level, seepage in the clay and till mantles during

excavation is expected to be slow and controllable by normal pumping from sumps.

Excavation into the hard and very dense tills containing boulders will require extra

effort and the use of a heavy, properly equipped backhoe.

In places, where excavations are to be carried out in the water-bearing sands and
silts, the possibility of flowing sides and bottom boiling dictates that the ground be
predrained, either by pumping from closely spaced sump-wells (excavations
shallower than 0.5 m below the groundwater) or, if necessary, by the use of a well-
point dewatering system (excavations deeper than 0.5 m into the groundwater
table). In order to provide a stable subgrade for the services or foundation

construction, the groundwater should be depressed to at least 0.5 m below the

subgrade.
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It must be further emphasised that subterranean artesian condition may occur for
. excavation beyond the silty clay till mantle into the sand deposit; therefore, caution
should be exercised for any excavation into the sand deposit. Where the sands and
silts are under strong artesian pressure, the excavation must be stabilized by well

points and may need to be controtled by deep relief wells.

As previously discussed, the groundwater yield from the sands and silts will be
appreeiable and persistent; however, this should be confirmed by test pumping at

the time of construction.

Caution

Where excavations are to be carried out in water-bearing sands and silts,
particularly if they are under artesian condition, a suitable groundwater
control scheme must be carried out to lower the groundwater to at least 0.5 m
below the depth of trench. If the groundwater is not sufficiently lowered,

subgrade heaving and loosening will occur. In this case, the excavation must

be immediately backfilied to a level higher than the original ground level and o

relief-well pumping must be carried out until the heaved subgrade has settled.

This should be determined at the time of the construction.

Prospective contractors must be asked to assess the in situ subsurface conditions for
soil cuts by digging test pits to at least 0.5 m below the sewer subgrade. These test

pits should be allowed to reriain open for a period of at least 4 hours to assess the _

trenching conditions.
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7.0 LIMITATIONS OF REPORT

It should be noted that no tests have been carried out to determine whether
environmental contaminants are present in the soils. Therefore, this report deals

only with a study of the geotechnical aspects of the proposed project.

This report was preparéd by Soil Engineers Ltd. for the account of Block 27
Landowners Group Inc., and for review by its designated consultants and
government agencies. The material in it reflects the judgement of

OKelvin Hung, B.A.Sc., and Victor S. Chan, P.Eng., in light of the information
available to it at the time of preparation, Any use which a Third Party makes of this
report, or any reliance on decisions to be made based on i, are the responsibility of
such Third Parties. Soil Engineers Ltd. accepts no responsibility for damages, if
any, suffered by any Third Party as a result of decisions made or actions based on

this report.
SOIL ENGINEERS LTD.

e
by

Kelvin Hung, B.A Sc.

~ Victor S. Ct an, P.Eng.
KH/VSC:jp



LIST OF ABBREVIATIONS AND DESCRIPTION OF TERMS

The abbreviations and terms commonly employed on the borehole logs and figures, and in the text of the
report are as follows:

1 SAMPLE TYPES 3. SOIL DESCRIPTION

AS  Auger sample a) Cohesionless Soils:
CS  Chunk sample
DO Drive open - N (Blows/ft) Relative Density
DS Denison type sample ‘ _
FS  Foil sample | 0 to 4 very loose
RC  Rock core with size and 4 to 10 loose
percentage of recovery 10 to 30 compact
ST  Slotted tube : 30 to 50 dense
TO  Thin-walled, open over 50 very dense
TP  Thin-walled, piston
WS  Wash Sample b) Cohesive Soils:
2, PENE TION TAN i Undrained Shear .
Swength (ksf) ‘N’ (Blows/ft) Consistency
Dynamic Cone Penetration Resistance:
A continuous profile showing the Less than 0.25 0 to 2 very soft
number of blows for each foot of 025 o 0.50 2 to 4 soft
penetration of a 2-inch diameter 90° point 050 to 10 4 to 8 firm
cone driven by a 140-pound hammer 10 to 20 8 to 16 stiff
falling 30 inches. ' 20 to 40 16 to 32 very stiff
Plotted as _ over 4.0 over 32 hard
Standard Penetration Resistance or ‘N’ value: ¢) . Method of Determination of Undrained
Shear Strength of Cohesive Soils:
The number of blows of a 140-pound
hammer falling 30 inches required to x0.0 - Field vane test in borehole
advance a 2-inch O.D. drive open The number denotes the
sampler one foot into undisturbed soil. sensitivity to remoulding.
Plotted as ‘O’ _
/\ - Laboratory vane test
[0 - Compression test in laboratory
WH  Sampler advanced by static weight For a saturated cohesive soil, the
PH  Sampler advanced by hydraulic pressure _ undrained shear strength is taken
PM  Sampler advanced by manual pressure - as one half of the undrained
NP  No penetration compressive strength.
METRIC CONVERSION FACTORS
1 ft. = 0.3048 metres linch =254 mm
11b.=0.453 kg 1ksf =47.88 kN/m’ (

Q Sod Engmeers L.
100 NUGGET AVENUE, SCARBOROUGH, ONTARIO MIS AT THL (16) 7458 FAX: (416) 754-8516




JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Kesle Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Fight-Auger

DATE: September 3, 2010

LOG OF BOREHOLE NO: 10-01 reureno: 1

‘ 3 (kN/m2) _ - g
Depth SOIL Fl % w w w I 3
Elev. DESCRIPTION 3 312 Penetralion Resistance -
™ E|8|3|E] o powssm ® Moisture Conter (%) =
ZlF{2|8]w0 ¥ w w eof ® 2 » @ E
oo § Ground Surface 0
267.9 46 cm TOPSOIL ] 31
DO} 12 1
_Erown. stiff to hard
westhered pol 14| 1 3o —;
DO} 44 ] ?
SILTY CLAY, THI 2
DO} 54 ] [e] ? et me = c
- (=
=
3] s
_boubter DO 11004 ] E
sandy, a trace of gravel ] 3
occ. wet sand and sit seams ] 5
and layers, cobbles and boukders ] c
] b
4 o
p 0
. N
48 k 18 5
#33 | Brown, very dense o) es ] C - "
5 ] !
FINE SAND 1 =
& trace to some silt ]
a frace of gravel ] ¥
oce. silt seams and layers 3
80 6 &
2619 | Hard DO 100+ k
SILTY CLAY, TiR 1
sandy, a frace of gravel ]
occ. wet sand and sit seams 7
and layers, cobbles and boulders
. brown,__ ]
grey ]
7.8 DO [100+ ] t
260.1 END OF BOREHOLE 8 ]

11

104

O Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

LOG OF BOREHOLE NO: 10-02 rieureno: 2

METHOD OF BORING: Flight-Auger

DATE: August27, 2010

10

113

SAMPLES £ ¥ Shear Strength Afferberg Limits
Depth £ (kNm2) g
DESCRIFTION B e e
E'ev_ e 0 m 1 i - m
ey b 2l Penetration Resistance ® Moisture Content (%) m
£ é > |l B O  (blows/0.3m} <
ZlF[2|dfw ® % » wf ® P P o z
00 Ground Surface 0
265.4 30 cm TOPSOR. ] p
" Stiff to hard — 1 |[DO} 9 10 [
] L2 |
weathered ! 2 |pof 28 | 1 = *
3 |DO] B3 ] f
8 2 ]
] 3
4 {DO] 50 ] 1
SILTY CLAY, Tilt ; <F
" :
5 [pol72| oy
4]
] 8
- browr : 2 g_
sandy, a frace of gravel grey | 6 D000 3 v e
occ. wet sand and sit seams 5 8
and layers, cobbles and boulders ] oA
1 E
] o
P 1 a
6 3 ]
71 DO 100+ @
] =
] 2
7]
] kva
sand ] 1
I8 & _|Dohood ] I
2576 END OF BOREHOLE 8

O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-03 m6ureno: 3

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 30, 2010

SAMPLES T X Shear Stl?ngth Atterberg Limits g
De : : 2 (fm2
" DESggllF%TION il = o = e E
Elev. .§ 5 2 Penelration Resistance .
(m | £(g|8 g O (blows/o.3m) @ Moisture Content (%) E
zZ|F| 2 PP % m o w] v » e 2
0.0 Ground Surface ¢
2681 45 cm TOPSOIL 1 11
1 |po] 1 34 )
Brown, stiff to hard T ]
westhered ) 2 Ipoj 20| 1314 b
b 4
3 |po| 18 ] ‘ ﬂx
2 ] :
] 4
SILTY CLAY, Tilt 4 |Doj a3 ] o o
3] ;
5 IO} 38 ] v
4 ] ]
sandy, a trace of gravel ] 2
occ, wet sand and shit seams ] E’
and layers, cobbles and boulders ] 2
6 |DO| 58 5: s I’ S
- z
6 ]
7 [Dohood nuj
7 ]
74
2587 | Grey, dense
SANDY SILT, Titl ]
61 some clay, a trace of grave! 8 |DO(45] ¢ ] [o]
A occ. wet sand and day seams ]
2580 | \____and layers, cobbles and boulders /
END OF BOREHOLE ]
g ]
10 ]
11

Q Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development
JOB LLOCATION: Block 27, Area bounded by Keele Street, Teston Road,

Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auger

LOG OF BOREHOLE NO: 10-04 ricureno: 4

T

DATE: August 30, 2010
SAMPLES) £ X Shear Strength Atterberg Limits
3 (N2} g
Depth SOIL ] 0 10 0 200 —Y —
Elev. DESCRIPTION & s1e Peretration Resistance . ] &
z|ef2id]e 2 ® o of © o B @ s
00 Ground Surface 0
T 41 cm TOPSOIL h 12
- __} 1 |oof 14 0 ]
Brown, stiff to hard
weathered | 2 |poj 20| 1 J—-b i
1 4
SILTY CLAY, Tit 3 |oo! 27 ] 3
2 ]
sandy, a trace of gravel ]
occ. wet sand and silt seams 4 |DOY 35 ] [®] ’f
and layers, cobbles and boulders 1
3] c
] 1 o
5 [poja3| ] » 53
_ 2
4] 85
] SE
] E "n"
46 ] 5 gﬁ
288.1 GTBY, dense s Ino] 40 5 : 0F) w (\!E
SANDY SILT, Til 1 m ?
some clay, a frace of gravel ] e
occ. wet sand and clay seams ] < é
and iayers, cobbles and boulkders ] Eo
8.0 6 1
2647 | Brown, dense 7 |ooj32| y .
FINE SAND ]
a trace o some siit ]
& trace of gravel 7
occ. siit seams and layers . L J
74 h
262.3 | Brown, dense ]
SANDY SILT, Tl ] 1‘3
some clay, a trace of gravel 8 |[DOj4z| g ] D
81 occ, wet sand and clay seams ;
2628 |\ and layers, cobbles and boulders /
END OF BOREHOLE
3 g 1
103
1]

O Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Utban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auger

DATE: August 30, 2010

LOG OF BOREHOLE NO: 10-05 Feureno: 5

Depih

Elev.
{(m)

SAMPLES

SOIL
DESCRIPTION

Number

N-Value

X Shear Strength
(kN/m2)

50 100 150 200
i £ ']

Alterberg Limits

A L
o ——

Penetration Resistance
O (blows0.3m)
10 X W0 70 20

-l

@ Molsture Content (%)
1|0 b 0 40

1 A E

WATER LEVEL

Grourkt Surface

26039

1.5

30 cm TOPSOIL
—B—rown. firm fo hard

< | Depth Scale (m)

14

SILTY CLAY, TH)

sandy, a trace of gravel ~ Weathered |
oce. wet sand silf seams

.d

Find

and fayers, cobbles and boulders

266.4

23

Brown, dense
SILTY FINE SAND

44

& trace of clay
cce. silf seams and layers

264.6

48

Brown, hard

72

"~

SILTY CLAY, TiHI

sandy, a trace of gravel
occ. wet sand and silt seams
and layers, cobbles and boulders

%623

7.4

Brown, loose to compact

FINE SAND

a trace {0 some silt
a trace of
occ. st seams and layers

10

2595

8.1

3566

Brown, hard
SILTY CLAY, Till
sandy, a trace of graved

43

occ. wetl sand and silt seams
[\ and layers, cobbles and boulders /

ERD OF BOREHOLE

103

117

m on completion
0.2 m on completion

0

Q Soil Engineers Ltd.




JOB NO: 1007-S084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auger
DATE: August 31, 2010

LOG OF BOREHOLE NO: 10-06 rcureno:6

SAMPLES £ X Shear Strength Atterberg Limils
£ (m2) g
Depth | SOIL g o 10 B 20 . u
Elev. - DESCRIPTION ‘g 819 P'enelrat'ion R.:Bmm;e &
m | B1E] O lowsn3m ® Moisture Content (%) &
Z|Fiz|8)10 x o m w) ® 2 » 2
0o | Surfa 0
2706 | 15 cm TOPSOIL —— ] 12
Brown, sliff to hard 1 |DO} 14 1. 1o ]
westhered {1 o Ipo| gt 1 4 o
] H2
3 |DO] 18 ] 2
SILTY CLAY, Tilt Z ]

] 12

4 |DOJ 33 ] ) [

: §
sandy, a frace of gravel 3 £3
occ. wet sand and silt seams 5 lpol7a| ] 11) 2a
and layers, cobbles and boulders ] %_ E

F § c

1 o

4] sk
E .
. o3
46 ] i
266.0 : Bk | i
Brown, hard s ool 0 ] & &©
SILTY CLAY ] 8§
a trace to some sand 3 -!g
occ. wet sand and silt seams h 4
and fayers 4
80 5 ] e ¥
2648 .
Brown, dense to very dense 7 ool 35 ] o v v
FINE SAND ]
a frace to some silt 7
a frace of gravel 1
oce. silt seams and layers ;
8 [DO| 64| 4 ] o] K|
8.1 .
2625 END OF EOREHOLE 3
g ]
10
113

O Soil Engineers Ltd.




108 NO: 1007504 LOG OF BOREHOLE NO: 10-07 reureno: 7

JOB DESCRIPTION: pProposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, TestonRoad, - = METHOD OF BORING: Flight-Auge r
Jane Street, and Kirby Road, City of Vaughan = DATE: August 12, 2010
: SAMPLES; .. X Shear Strength Afterberg Limits 1
‘ _ -§ (kKN/m2) g
Depth | SOIL g 5 100 150 200 H‘;*;“
Eiev. DESCRIPTION HRE Poneiration ResBianes : ‘ &
(m) E|lgl® § O (blows/0.3m) @ Moisture Content (%) T
z|/|2 T L. 0 B N B N . =
0 Ground Surface 0
"’i&ns.e ; 14
66 cm TOPSOIL 1 |DO| @ 1.4
| Sitiff to hard ] ;
weathered | o Ipsl 43| 1 -
3 |DOj 80 1 %
2. g
SILTY CLAY, Till ] 3 2
4 DO 100+ ] T g
] 5
3 8 E
5 [DOJ0GY ] b le -
sandy, a trace of gravel ] 4
occ. wel sand and silt seams ] §
and fayers, cobbles and boulders ] o
4 ] e
] -
z
— brown, ] 7
T | 6 |DO100Y | : e
5 ]
] ¥
6.0 6 ]
2538 1 Grey, dense 7 lpol 48 ] o %
FINE SAND 7]
& trace to some silt ]
a trace of gravel ] :
ocz, siit seams and layers s |ool 48 ] 153'
8 ]
8.1 ]
251.5 END OF BOREHOLE ]
o
10
113

O Soil Engineers Ltd.




 JOB NO: 1007-S084 LOG OF BOREHOLE NO: 10-08 ricureno©: s
JOB DESCRIPTION: proposed Urban Development
JOB LOCATION: Block 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Flight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: Aﬂgust 12, 2010
SAMPLES]| X Shear Strength Atterberg Limits B
B! % (xN/m2) g
oot SOlL 3l % w e o e
Elev. DESCRIPTION s g1 Penetration Resistance - ‘ ?,f_,
Zimlzidle » ® m wf| ® » » ES |
0.0 Ground Surface ' 0
756 | 20 cm TOPSOIL 1 1 ] 1
Firm to hard 1 |00} 12 ID . S |
2 lools | 1o B
weathered | 3 [DO| 12 ] q -
2] i
SILTY CLAY, Till ]
4 |DO| 54 : 0 o
3 ]
5 [polao| ] < L2
sandy, a frace of gravel 4 ] 3
occ, wet sand and silt seams 1 3
and layers, cobbles and boulders ] E'
] 8
6 |DO| 84 ] ey . g
5] >
] Q
— boown 6 7
%17 lpoles| ! € *
7 ]
7.4
2082 | Brown, w%"vdes':::o ™ ' 7
SIL \ ;
78 some clay, a trace of gravel § DO 1004 8 ] \
77 X occ. wet sand and clay seams ]
and layers, cobbles and boulders
END OF BOREHOLE

103

113

O Soil Engineers Ltd.




‘JOB NO: 1007-s0a4 LOG OF BOREHOLE NO: 10"09 AGURE NO: 9 |
JOB DESCRIPTION: proposed Urban Development
JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auger
Jane Strest, and Kirby Road, City of Vaughan DATE: August 12, 2010 ‘
SAMPLES| . X Shear Strength Atterberg Limits :
Depth SOIL | H o " :
| _ Fl_ %0 w w o — =N |
Z|Z|2|8]0 % w nm w . z 1
e | Ground Surface 0
2726 ‘ ] 2
1 |DO| 7 10 ‘ L
90 ¢m TOPSOIL ¥
[ Firm to hard BEALCERRE = 3
weathered |
3 [poj19]| | ! <
5 ]
SILTY CLAY, Till 4 |1boj 28] 3
3 ] T
5 |[poj40| ¢ -~

sandy, a trace of gravel ]
occ. wet sand and silf seams 4 ]

=
and layers, cobbles and boulders 1 %
! G
] p 5
F [ ] Pt
_bewn_| & |DO)| 47 ] g 5
grey 5] g
7 ]
74
2652 | Brown, very dense
FINE SAND ] 3
a1 atraoe:;somesilt 8 (DO[72| g ] 8] [
: a frace of gravel ]
245 |\ occ. sitseams and layers / ]
END OF BOREHOLE !
9 ]
10

113

§ Soil Engineers Ltd.




 JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-10 reureno: 10

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,

METHOD OF BORING: Fiight-Auger
Jane Street, and Kirby Road, City of Vaughan

DATE: August 12, 2010

SAMPLES| s % Sheas sm;..gﬂ, Atterberg Limits EI
= (kN/m2
Elov. D TION E 2 Penedration Resistance ; . w
(m) £ g| s £ QO (blowsi.3m) @ Moisture Content (%) E
Z|mi2|8fv @ & 0 w] w on » e -
0.0 —Ground Surface 0
2089 60 cm TOPSOIL ‘ ] %
(mixed with silty clay material) 1 |DO] 11 1 4
—Very stiff to hard ] 1
weathersd | 5 |pol 25 1 1 o »
3
3 |00} 3 2
2 ]
1
4 DO} 58 ] -
SILYY CLAY, Tili 3 ]
] 13
s |DO| 37 h LI J|
] ¥
4]
sandy, a trace of grave! 1
oce. wet sand and silt seams™  grey ] 14 s
and layers, cobbles anf boulders 6 |DO| 34 5 O i
] E
1 8
4 L=
=]
i E
6 3
7 |[pol3s| ] o L2 &
] o
] e
] =
7 2
] i
78 ] .
2811 | Grey, very dense 8 |00| 67| g ] b3
5008 FINE SAND 1
" atrace to some silt
a trace of gravel
0cE. silt seams and layers ‘
END OF BOREHOLE a1
10
113

O Soil Engineers Ltd.




 JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auger

DATE: August 12, 2010

LOG OF BOREHOLE NO: 10-11 Acure vo: 11

SAMPLES g X Shear Strength Atterberg Limits N
E (kNim2) E
Depth SOIL § 0 W 150 200 P["—"li'
Elev. 'DESCRIPTION Bl | 2] 2 romimion resioncs &
(m) EILIS|Ef O (blowsnam) ® Molsture Content (%) g
Z|F|2]|Q)w ®» = 0 w] w o» » @ E:
0.0 Ground Surface i 0
26856 [— 12 cm TOPSOIL — ] E
: Brown, loose 1 {DO} & 10
SANDY SILT ]
a {race 1o some ciay ] 1
a trace of gravel westhersd | 2 |Do| 8 | 1 }4 .
occ. sitty fine sand layers
15
287.0 i &
Firm to hard 3 |pol s ] b
2 ]
] by
4 [DOY 22 b
33 12
5 [DO| 22 ] o
SILTY CLAY, THll ]
4
] 8
6 |1DO; 90 & &
5 ]
sandy, a trace of gravel 5
occ. wet sand and siff seams i
and layers, cobbles and boulders g
- g :
7 |00 37 h g
] ®
[~]
] 8
7] G
] o
] -
] 2
8 [DO| 82| g ] 9] ¥
8.1 .
2804 END OF BOREHOLE
g ]
10
113

O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-12 rcureno: 12

JOB DESCRIPTION: proposed Urban Development -
JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fiight-Auges
Jane Street, and Kirby Road, City of Vaughan DATE: Augyst 26, 2010
SAMPLES]| .. X Shear Strength Atterberg Limits »
, % (kN/m2) E
Depth DESoOk oN gl @ w w et s
Elev. SCRIPTIO & g2 Ponetration Resislance - &
m ‘é g| S £ O n (blows/0.3m) ® Moisture Content (%) e
2|Fiz|d]®w » % o w| © » » 2
0.0 Ground Surface 0
269.4 30 cm TOPSOIL ] ] ;i
'\Tery stiff to hare 11 |Poj e <
weathered | o inyniaq] 1 ey -"lz
] 12
3 |DO| 24 ] Q .
2 ]
12
4 |DO| 51 { (]
__brown 3 i
grey ] 1
SILTY CLAY, Titt 5 |DOj S0} v |l
4]
3 12 5
6 |0Oj 43| 3
sandy, a trace of gravel g
oce. wet sand and sit seams e
and layers, cobbles and boulders E
6 -
" Sand ] 12 @
_bByer | 7 (DO} 41 ] ») ) o
] 17}
- ®
7 ;
ot : 8 [DO| 83| g ] 8] :
2613 END OF BOREHOLE 1
g ]
103
11

0 Soil Engineers Ltd.




i.h‘:.)a NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Deveiopment
JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,

Jane Street, and Kirby Road, City of Vaughan

LOG OF BOREHOLE NO_: ___10-13 FIGURE NO: 13

METHOD OF BORING: Fight-Auger
DATE: August 26, 2010

SAMPLES g X Shear Strength Afterberg Limits P |
E (kN/m2) E :
Depth SOIL § o w0 W L
Elev. DESCRIPTION 5| |8 Penciration Resistance ' -
Pt £ :é TIE] B b @ Moisture Content (%) I E
Z|FP|2|8f® % ® % w) © » » @ =
0 _Ground Surface o 1
2622 33 cm TOPSOWL ] 17
- —i 1 |DO} 12 D L
Stiff to hard
weatend | 5 |po 19 | 1 14 < ;
] ;]
SILTY CLAY, Till ] l42 .
3 |pof 20 ] L1
2 ]
sandy, a trace of gravel ] "
occ, wet sand and sitt seams 1 $2
and layers, cobbles and boulders 4 100 43 ] .
3 T3
§ {DO| 30 ] 7] L
4 5
|46 ] 1 2
2678 | Grey, very dense 6 |DON00Y ] L& 5
SILTY SAND, Tt - &
some clay, a trace of gravel ]
occ. wet sand and clay seams ]
and layers, cobbies and beulders 3
-] 6 ] 1?
2582 | Grey, hard 7 | DO 100+ ] QP 1
SILTY CLAY, THI 4
sandy, a frace of gravel "
occ. wet sand silt seams ]
10 and fayers, cobbles and boukdgrs o, 7 3
2552 ENC OF EOREHOLE ]
Refusal 1o augering, inferred boulder 1
g ]
g |
10
1]

0 Soil Engineers Ltd.




 JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-14 Foure vo: 14

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Strest, Teston Road, METHOD OF BORING: FlightAuger
Jane Street, and Kirby Read, City of Vaughan DATE: August 26, 2010
SAMPLES| . % Shear Strength Aiterberg Limits
E (kN/m2) E
Depth SOIL Al v w ow o R u 5
Elev. . DESCRIPTION 8| 1212 rocration e : i
() E BIE] O (blowsmsm) @ Moisture Content (%) =
‘ ZIFj2|8f1® ® = w] w® o2 » 4 =
00 nd 0
2656 | 18 ¢m TOPSOIL ] ]
Browr:, stiff to hard : 1 1DO| 10 1
weathered | » Do) 19 | 1 {19 b
3 (DO} 19 ] ] f
2 ]
SILTY CLAY, Titt ] 13l
4 DO} 36 N O [
3] 7
§ |DO| 65 =)  of
sandy, a frace of gravel 4] 5
oct. wet sand and silf seams 1 B
and layers, cobbles and boulders ] éu
] 8
& |DOQH00H 1 i 1 £
5 ] =
1 (]
6.0 6 ] j
2596 | Grey, very dense 7 |pofiooy p
SANDY SILT, THI ] " i
some ciay, a trace of gravel
occ. wat sand and clay seams 7 ]
and izyers, cobbles and boulders .
74
SILTY CLAY, Till 1 1 : 0 ]
L8 sandy, a trace of gravel 8 |DOjI0oH 8 ]
877 occ. wet sand and silt seams / ]
and layers, cobbles and boukders ]
END OF BOREHOLE ]
9 ]
10
11

Q Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-15 r6ureno: 15

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Fiight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 26, 2010
SAMPLES| _ | x shear Strength AtevergUimis |,
X _ % {kN/m2) E
- DESCRIPTIO FIE ] o e E'
Elev. : IPTION 5 - Penetration Resistance ;
(m) £|gls £ O (blows/0.3m) ® Moisture Conlent (%) I E
Z|F|2]8fw @ @ 0 o) w o» » o | 2
0.0 Ground Syface 0
2674 ¢ 18 cm TOPSOIL — ] 1
Brown, stiff fo hard 1 [BO| 11 | ‘ ®
wealhered_{ ] 1
SILTY CLAY, Thi sheed | 2 [Dofar| 1 .
sandy, a trace of gravel ] 3 v
occ. wet sand and sit seams 3 |{DO| 26 ] O K
and layers, cobbles and boulders 2 ]
4
4 DO} 42 ] [ |
30 3 1 1
2644 | Brown, very dense § |DO100H ] N
SILT
traces to some sand and clay
a trace of gravel ] c
oce. sand seams and layers 4 . %
E
2;'26.8 Hard 12 E
6 |DO| a3 ] L G
5 2
1 o
SILTY CLAY, Till
sandy, atrace of gravel - brown 6 ]
occ. wet sand and sitseams 9 | 7 1DOJI00H &)—"ﬁ
and layers, cobbies and boulders ]
7 3
73 Doulder | ]
2609 END OF BOREHOLE ]
Refusal to augering, infered boulder ]
g ]
g ]
10
11

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-16 scureno: 16

JOB DESCRIPTION: pProposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge r
Jane Street, and Kirby Road, City of Vaughan DATE: August 31, 2010
SAMPLES| _ X Shear Strength Alterberg Limils
% (khN/m2) g
o DESGRIFTIO L . . :
Elev. CRI N Bl | 21 2 [ Penetration Resistance i
(m) E & £ O (blows/0.3m) & Moisture Content (%) K
Z|Fi2|aln % = 1 w| © ow » o« 3
0.0 Ground Surface 0
267.8 33 cm TOPSOIL ] i1
- ) —4 t|poj12| P
Brown, stiff to hard
weathered } o | 99 [ 14 b F.
SILTY GLAY, Till ]
] 4
sandy, a trace of gravel 3 DO 22 ] |
occ. wet sand and silt seams ‘ 2
and layers, cobbles and boulders
1 §
4 {po| 34 0 L B
i [=3
3.0 3] 3 5
264, ]
8 | Brown, very dense 5 |pol 86 ] o 5
] E
<
E oy
4 ~
SiL ] i
TY FINE SAND o
_E
: - i) §
a trace of clay 6 [DO| 53 5 1 ot
0ce. silt seams and layers 1
60 1
2618 | Brown, hard 7_1DO 8 %
SILTY CLAY, Tili
sandy, a trace of grave!
occ. wet sand and silt seams . 7]
and layars, cobbles and boulders .
7.4
2604 | Brown, very dense ]
FINE TO MEDIUM SAND 1 4
traces of silt and gravel 8 jDO; 58] 5 ] b
__._32-917 . oce. silt seams and layers p ]
: END OF BOREHOLE :
g
10
11

0 Soil Engineers Ltd.




JOB NO: 07500 LOG OF BOREHOLE NO: 10-17 roureno: 17

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge ¢
Jane Street, and Kirby Road, City of Vaughan DATE: August 31, 2010
; | E (kN/m2) . Q
Depth SOIL 'g B 10 150 4 E
Elev. DESCRIPTION B 2@ Penetration Resistance : ) '
™ E g s|& O plowslo.3m) @ Moisture Content (%) E
Z z|dfw % ®© 0 wf © » » =
0.0 _Ground Surface 0
2665 30 cm TOPSON ] .’
"B_rown. firm to stiff o R e I G ]
SILTY CLAY wealheted | o [pgl 7 [ 1 ] ‘ ™
a trace to some sand 1
occ. wel sand and silt seams ) ] 31
and fayers 3 |Doj1a) 1 {0 2
. 2
2.3 B
2665 | Hard 4 |po| 85 L) -
brown 3]
— browr . 13
o 5 |oo| 81 N y bt
SILTY CLAY, Till 1 g
sandy, a frace of gravel : 8
occ. wet sand and silt seams ] g
and layers, cobbles and bouklers . p] £
6 |DO} 48 5 L. L ;
] N
]
] @
80 6 ;
? ] 7
228 | Grey, hard 7 |polss| ] O .
SILTY CLAY
& trace io some sand ¥
occ. wet sand and siit seams 7 3
and layers ]
7.4
2614 I Grey, densa ]
SILTY FINE SAND 1 18
i a trace of clay 8 DO 8 [
_%i.._ . occ. silt seams and layers P ]
- END OF BOREHOLE ]
g
10
113
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JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Tesion Road,
Jane Street, and Kirby Road, City of Vaughan

LOG OF BOREHOLE NO: 10-18 rmeureno: 18

METHOD OF BORING: Flight-Auge s
DATE: August 30, 2010

SAMPLES] .. X Shear Strength Alterberg Limits »
; E (kN/m2) E
Depth SOlL 8] o w w — =
Elev. DESCRIPTION g -3 B Peneration Resistance ;
(m) £ €1 O (blowshim ® Moisture Conter (%) E
2 z[8]1® » w W o v P P e =
L 0.0 Ground Surface 0
264.4 46 cm TOPSOIL ] is
1 {DO! 7 1.0
[ Brown, firm o hard )
weathered § o inny| og | 14 ol I1
3 |DD| 52 ] L |
2 ]
4 |DO| 61 ]
SILTY CLAY, Till 3 ]
5 |DC| 50 © ?
m =
‘3 §
6 | DO 00+ : g
sandy, a trace of gravel 5 1 €
occ. wel sand and silt seams ] <
and fayers, cobbles and bouklers ] E,.‘
y ™
] o
6 3 1.3, ?
7 |DO| 48 g P
7] ¥
: 1
<
o1 8 |DO| 86| 5] 0
2563 END OF BOREHOLE ]
9
10
113

0 Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

DATE: August 17, 2010

METHOD OF BORING: Flight-Auger

LOG OF BOREHOLE NO: 10-19 meureno: 19

SAMPLES 2 X Shear Strength Atierberg Limits "
De 2 (Nm2) &
" DESCRIPTION o e o = E . "
Elev. RI 2 2 | 2 | Penciration Resistance : G
(m) E § k] £ O (blows/0.3m) @ Moisture Content (%) k=
zlPlzjdle » o o] w » » g § 2
0.0 Ground Sudface 0
2666 36 cm TOPSOIL ] 7
- —1 1 |DO] 15 %) .
Siff to hard ]
ehesdd 2 |oo| 18| 1 J1g <
] 13
3 |poj 2 ] D L)
2 ]
] 1
4 |DD| 45 1 0] L
SILTY CLAY, Till 3 ]
] 17
5 |DO| 52 ] =) b
] s
4 - -éé
__ brown : S
sandy, a trace of gravel id 6 |pol 48 ] \_ —l1 5
occ. wet sand and sili seams 5 @
and layers, cobbles and boulders ] &
i
; ®
5 . -
] 5] S
7 |DO| 48 ] C b
] v
7 ]
74 ]
250.2 | Gray, compact 1
SANDY SILT ] _¥
81 atracetc;sameclay 8 DOl 22| g ]
2 a trace of gravel ]
285 [\ oco. silly fine sand layers / ]
END OF BOREHOLE ]
o ]
10
1]

Q Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-20 Acureno: 20

JOB DESCRIPTION: Proposed Utban Development

JOB LOCATION: Biock 27, Area bounded by Keele Strest, Teston Road, METHOD OF BORING: Flight-Auge>s
Jane Street, and Klfby Road, City of Vﬂughan DATE: Septemr 1, 2010
SAMPLES] ... X Shear Sirength Atterberg Limits
E (N/m2) g
o Solt Bl » @ w e 4
Elev. | DESCRIPTION g1 1S Penetration Resistance {5
(my 5 g: 5 g O (blows/0.3m) @ Moisture Content (%} E
Zje(2|af®0 ® 2 7w wf ® om w e 3
0.0 Ground Surfae 0
2630 | 20 cm TOPSOIL ] ] 1§
Brown, very stiff to hard t |DO| 18 1 &
weathered | 5 ol 0g | 1 P .
SILTY GLAY, Til ] :
3 [oojso] 1"
2 ]
sandy, a trace of gravet ]
occ. wet sand and silt seams ; 1
and layers, cobbles and boulklers 4 |pDo| 80 . »
3] ¥
5 [po|76] ] o 7
4]
49 ] i
2584 | Brown, vary dense 6 |DOHO0H ] L ]
SANDY SILT, T 5 E
some clay, a trace of gravel
oce. wet sand and clay seams
and tayers, cobbles and boulders 1
8.0 6 ]
2570 | Grey, hard 7 |ool 77 ]
SILTY CLAY, Till %
sandy, a trace of | 2
occ. wet sand and silt seams 7 ] E
and layers, cobbles and bouiders . 8
=
7.4 Q
2558 | Grey, compact 3 oE
SILTY FINE SAND 1 18 5
a trace of clay 8 D0y 17 8 ] [ §
8.1 ~____DCC. silt seams and layers P ] &
e END OF BOREHOLE - @
] -
] z
g
10
11

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-21 meureno: 21

JOB DESCRIPTION: Proposed Urhan Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge r
Jane Street, and Kirby Road, City of Vaughan DATE: September 1, 2010
SAMPLES £ 3% smd-ksr'g?mm Atterberg Limis g,
- (k
Depth SOIL § 50 10 150 200 4 =
Elev. DESCRIPTION 8 |2 Penstration Resistance : i
(m) £ 8] O (lowsnim ® Moisture Content (%) k
ZjF|2j8|v % o m w| ® n » e =
0.0 _ Ground Surface 0
7627 30 cm TOPSOML ] | 1z
[ Stiff o hard B R e B A X
weathered + 5 innl g | 134 ACA
. 4
3 ool T _1g rs
g ]
4 |pof22| ] o
SILTY CLAY, Til ]
5 ]
5 |00| 38| ~
‘] 8
] o
[-%
£
dv.ataceolgravel T 0% ] p g
sanqay, a trace rave ] <
0cs, wet sand and it seams 6 [Do]81] 4 3 u -
and layers, cobbles and boulders 1 o
6 ] 1
7 {DO| 51 ] ) 1 4
7 3
8 00| 66| 4 ] 0
8.1 ]
7545 END OF BOREHOLE ]
g ]
103
11]

0 Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-22 reureno: 22 !

JOB DESCRIPTION: pProposed Urban Development

JOB LOCATION: Block 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Flight-Auger
Jane Street, and Kirby Road, Ciky ofVaug_han DATE: September 1, 2010 '
‘ SAMPLES| - X Shear Strength Afterberg Limits o
‘ E (kN/m2) 5
Depth SOIL % % W 15 200 P|‘:-..—-—...—---....5'4L
Elev. DESCRIPTION AR EL KA mrrrovrremes _ &
(m) g é s § O {blows/0.3m) @ Moisture Content (%) k
| z|~l2 A JE B N S N 2 I 2
o0 Ground Surface 0 |
269.9 30 cm TOPSOIL 1 1}
— mixed with silty clay materiat — 1 (DO 11 4.
Brown, stiff to hard ]
wegthered | 5 ool og | 1 .
] 3
3 [pof24| ] ) o
2 ]
SILTY CLAY, Tit 4 |pols7| 1 3 2
3 :| [ \:5
5 |Do| 54| o » f%%
] B
] £
4l 86
sandy, a trace of gravel ; S E
occ. wel sand and silt seams ] En
and fayers, cobbles and boulders ] pct
] i}
6 (00|63 | . u"jg
] @
] _J:"é
] Zo
6 ] ¥
7 |oopood ] B
7
74
2525 | Brown/grey, very dense ]
SILTY FINE SAND ] _y
a trace of clay & |DO} 53 8 ] L J
22-11a ~____ 0Ce. silt seams and layers P ;
' END OF BOREHOLE -
g ]
103
113
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JOB NO: 10075084 LOG OF BOREHOLE NO: 10-23 ricure NO: 23

JOB DESCRIPTION: proposed Utban Development

JOB LOCATION: Biock 27, Area bounded by Keele Streat, Teston Road, METHOD OF BORING: Fighi-Auge r
Jane Street. and Kirby Road. Ci‘ly ofVaughan DATE: Sepwmbet 10, 2010

SAMPLES g K Sh(ear sg?ngm Alterberg Limits g
o Soit Bl » w w — o
Elev. DESCRIPTION 2| | 2] 2 onctmton Resimes . &
(m) E §; sig O (olows/.3m) @ Moisture Content (%) ke
ZiFjz|8]w % 2 » wl v o» » e =
00 Ground Surfage 0
2607 | 23 ¢em TOPSOIL 1 ] 17
Brown, stiff to hard 1|0Cj141 1 10 e
weatheed ] 2 |po| 8 | 1 4-g .
SILTY GLAY, Till ] 7
3 [DO| 27 ] Q)
2 ]
sandy, a trace of gravel ]
oce, wet sand and sil seams ] 8
and fayers, cobbles and boulders 4 DO 27 1 (e
3 14
5 (DO| 50 By W
4 5
] 3
[=%
46 ) 4 E
278.1 | Brown, very dense 6 |DONOOYH ) s
FINE SAND 3 1 E
a trace to some silt
a trace of gravel
og¢e, silt seams and layers ]
6.0 6 ]
2747 | Brown, hard 7 {ol 33 RX
SILTY CLAY, Tl
sandy, a frace of gravel
occ. wet sand and silt seams 7 3
and layers, cobbles and boulders .
7.4
273.3 | Brown, very dense
FINE TO MEDIUM SAND 4
-7'2+ traces of sikt and gravel 8_}DO 11004 s ]
T _\ occ. silt seams and layers / ]
END OF BOREHOLE ]
g ]
101
1]

0 Soil Engineers Ltd.




J0B NO: 1007500 LOG OF BOREHOLE NO: 10-24 Feureno: 24

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge ¥
Jane Sfreet, and Kirby Road, City of Vaughan DATE: Auggtzs. 2010
SAMPLES| _ X Shear Strength Atterberg Limits
E {kN/m2) g
‘ SOIL '§ £ W0 150 200 P"i__._..“_|u s |
Elev. | DESCRIPTION £ | | 2| 2 [ Pentation Resistance : ' i
{m) Ergls £ O (blows/.3m) @ Moisture Content (%) E
ZiF21810 % » m wl w® o » w g =
L 00 und S ' 0
2842 | _ 20 cm TOPSOIL ] ]
Firm to hard 1 |DO| 6 o,
weathersd | 5 |0l 7 | 1 ry
3 |pof 23 ]
5
SILTY CLAY, Till Lo
4 |DO| 28
3 1 c
] 7z S
5 Do) 27 * k-
5
sandy, a trace of gravel 4 &
oce. wet sand and silt seams 1 €
and tayers, cobbles and boulders ] ;
] 4
6 |DO| 80 ] — ﬂ i
5 e
] ]
=
¥
_ browr 6 ] 8
vey [ 7 |[oohoodt e
7
7.4
2568 | Grey, very dense ]
SILTY FINE SAND ] 4
a trace of clay 8 |DO| 53 5 1 o]
8-11 ~___._Occ. silt seams and layers P ]
286. END OF BOREHOLE
o ]
10]
1]

O Soil Engineers Ltd.




JOB NO: 10075008 LOG OF BOREHOLE NO: 10-25 FcureNo: 25

JOB DESCRIPTION: Propesed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,

METHOD OF BORING: Flight-Auge r
Jane Street, and Kirby Road, City of Vaughan

DATE: August 26, 2010

SAMPLES 2 X Shear Strength Atterberg Limits 3
E (kN/m2) E
Depth SOIL ™ — s
Elev. DESCRIPTION 1 | 8|2 [ Pencyation Resstance” : i
) g é s §_ O (blows/0.3m) @ Moisture Content (%) E
ZiFjz|dfw » = 1w w] w o» » e 2
0.0 Ground Surface 0
2642 b 15 cm TOPSOIL — ; la
Brown, stiff to hard 1 |po| 10 ) P
weathered { 5 |pof| 171 1 3 d
: 1
3 |poj 40 ] .
2 ]
SILTY CLAY, Till ] ha
4 |DO| 33 ] L
37 13
§ DO 34 o
sandy, a trace of gravel 4 1 g
occ. wet sand and sili seams ] T
and layers, cobbles and boulders EL
5 8
4 =
g |DO| 67 ] - o
5 &
] o
8.0 6 ]
258.2 | Very stiff 7 lpol +7 ] 1.51
SILTY CLAY
a frace fo some sand _brown_| 7
oce. wet sand and silt seams  grey ]
and layers ] 71
sand ] »
—yer 8 1po| 26 ] () |
8.1 8 §
256.1 END OF BOREHOLE ]
9 ]
10]
113

O Soil Engineers Ltd.




JOB NO: 1007.504 LOG OF BOREHOLE NO: 10-26 Feure No: 26

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fiight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 16, 2010
SAMPLES| . X Shear Strength Afterberg Limits
E (kNim2) g
Depth SOIL § 100 156 200 PLI___% |
Elev. DESCRIPTION E 3 Penetration Resistance . i
(m) £ ¥ -] O (blows/.3m) | @ Moisture Conlent (%) E
ZiFlzi8jn # o p o) ® p » s =
00 | Ground Surface ot
262 |— 13 ¢ TOPSOIL — i %
Brown, firm to very skiff 1 iD0| 8 10
SILTY CLAY
weathered | 5 |nqjo3 | 1 Y
a trace to some sand
ocg. wet sand and silt seams
and layers ] %‘
3 |DO} 24 ] L]
2 ]
2.3 ] p
%38 | Hard 4 [oo]78| ] o
3] 1
5 (pohooy ] b
SILTY CLAY, TIH :
4] $
] 3
£
— brown ] 1f 8
some sand to sandy, T 15 |DOHOOH ] ) =4
a trace of gravel 5 E
oce. wet sand and silt seams ] <
and layers, cobbles and boulders ] %5
J ™~
] ]
6 ] @
7 |pojss| 1 & < 3
7 ]
] ¥y
8.1 8 |Poj40) s ]
2481 END OF BOREHOLE ]
- o ]
103
11
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JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-27 A6ure vo: 27

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fiight-Auge ¥
Jane Street, and Kisby Road, City of Vaughan DATE: August 16, 2010
SAMPLES & X Shear Strength Atterberg Limits "
E (kN/m2) . %
Depih SOiL $l 9 @ @ n_____u G
Elev. DESCRIPTION 3 2| @ I Ponotraton Rasiiones : &
(m) Elals § O (blowsi0.3m) @ Moisture Conlent (%) £
z|Fi2 PP P P w] v o » e =
0.0 Ground Surface ]
2538 ' 26 cm TOPSOIL ; 1
[ Siiff 1o hard Tp1pofte} 14 ‘ e
&
weathered : =
SILTY CLAY, T el 2 jpoj2e| 14 9 ¢
sandy, a trace of gravei ]
oce. wet sand and silt seams 3 DO} 32 1 ?
and layers, cobbles and boulders 2]
— lroun ] :
14 loojaa| 1 ) ' 5
2
3.0 3 ] * E
250.8 ]
Grey, very dense 5 Dol s4 ] - g
SANDY SILT, TiH c
some clay, a frace of gravel w©
occ. wet sand and clay seams 4] 4
and layers, cobbles and boulders ; ™
i
45 ®
: _
2492 _
Grey, very stiff to hard 6 |oo| a1 , ] R 2 3
] ¥y
SILTY CLAY, Titl ]
64 3
7 (pofag| ] < <
sandy, atrace of gravel .
occ. wef sand and silt seams 1
and layers, cobbles and boulders 7 1
sand 9 ?
a1 —e_ 8 DO 46| 4 (8]
2467 END OF BOREHOLE
g
10]
11

Q Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Strest, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Fight-Mge r

DATE: September 10, 2010

LOG OF BOREHOLE NO: 10-28 Acureno: 25

SAMPLES z X Shear Strength Atterberg Limits 4
e (KN/m2) g
DES TION g S — b
Elev. CRIPTIO i 21 g Penetration Resistance ® Moisture Contert (%) o
() : E(&]15|8] O (vlows3m) <
| Z|F|2]8f®0 » o ® o] ® a2 » e S
0.0 und S ¥}
2504 | 23 em TOPSOIL | - 1
Very stiff to hard 1 |DOj 23 ] 8 LJ
westheed | 2 Ipof19 | 131 3]
8
3 (DO} 13 *)
2 ]
1 ¥
4 |DOY 40 ]
SILTY CLAY, THI E
3 1
5 (DO 37 ] < »
s
sandy, a trace of gravel —Ega 13
occ. wet sand and silt seams 6 |DO| 28 5 ] & L
and layers, cobbles and boulders . =
8
[-%
- s
6§ 3 g
7 DO 100+ ] E
] o
N o
‘ N
7 |
] @
] i
77 8 [Dofioy N =
2427 END OF BOREHOLE 8 ]
5 ]
10
11

0 Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-29 rcureno: 29

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fiight-Augesr
SAMPLES]| . X Shear Strength Afterberg Limits o
E (KNm2) 5
[ ]
Depth SOIL 5 50 100 10 200 4
1 — 1 i L L m
Elev. DESCRIPTION 2 -l Penetration Reslistance @ Moisture Content (%) i
(m) E g T|E O (blows.3m) ‘ <
2lel2zidfn » @ ol P o» » e 2
00 G 0
263.7 30 cm YOPSOIL i 1.:4
| Brown, very stiff to hard B I et R B M e
1
weathered | o Inniq7 ] 1 *
SILTY CLAY, Titl
; ] -7
sandy, a trace of gravel 7 1 (o
oce. wet sand and silt seams 3 Do) 2 ]
and layers, cobbles and boulders
4 |oo| se il
3.0 3 ] *
280.7 | Brown, very dense 5 DO 00+ 3 t?
SANDY SILT, THI E
some clay, a trace of gravel ] ¥
occ. wet sand and clay seams 4 ]
and layers, cobbles and boulders .
4.6 1 ,
248.1 | Grey, hard s |pol &2 ] . - c
h [+]
SILTY CLAY, THI 5 T
sandy, & trace of gravel e
oce. wet sand &ilt seams g
and layers, cobbles and boulders " e
Q
o0 6 {E| 3
247.7 | Gray, compact to dense 7 ool 3¢ ] & . =
£ - 0
[y ]
SANDY SILT i
: 7 ] ®
a trace to some clay ! . o
a trace of gravel 1 =
occ. silty fine sand layers 1
8 [Do| 36| o
8.1 8 ]
245¢ END OF BOREHOLE ]
g ]
10
11

Q Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-30 reureno: 30

JOB DESCRIPTION: Propesed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auge r
: Jane Street, and Kirby Read, City of Vaughan DATE: August 16, 2010
SAMPLES g X Shear Strength Atterbeng Liméts a
E {dn2) g
Depth SOIL % S0 100 150 200 M E
Elev. DESCRIPTION 8| 12|21 PenoustionResstance Content '
z 2{g]® ® % 7w P » » 2
00 _Ground Surfage _ - 0 |
2556 38 cm TOPSOIL ] 16
| |1io0la] Jo »
Brown, sofl Lo very stiff
SILTY CLAY, THi
sandy, a frace of grave! et ] 7
occ. wet sand and sift seameea o= 2 |DO| 24 | 1 ] S .
and layers, cobbles and boulders
1.5
2541 | Brown, dense ] =
SILTY FINE SAND 3 (BOj49 ) ' . ¥
a frace of clay 2
243 oce. silt seams and layers 5
2533 | Hard 4 |DOfoo+ A |
brown 33
—== ] 77
1 5 lbof eo ] ¢ v
SILTY CLAY, THl ] s
] g %
4 $E
] o8
sandy, a trace of gravel : 5 c
occ. wet sand and siki seams 3 S
and layers, cobbles and boukders & S5E
6 [DOjhood 1 G | £@
5 2
o
i
] &
6.0 8 g
9. ]
2496 | Grey, compact 7 |lool 16 -
SANDY SILY
atrace to some clay
a trace of gravel 7
ocg. sitty fine sand layers p
7.4
2482 | Grey, dense 3
FINE SAND ' i
a trace o some silt 8 [DO| 42 B ]
8.1 a trace of gravel ]
247.5 \ oce. sl seams and layers / ]
END OF BOREHOLE 1
g ]
10 ]
11

0 Soil Engineers Ltd.




JOB NO: 1007-S084 LOG OF BOREHOLE NO: 10-31 r6ureNo©: 31

JOB DESCRIPTION: proposed Usban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge ¢
Jane Street, and Kirby Road, City of Vaughan DATE: August 16, 2010
SAMPLES £ X Sh&mg?wm Atierberg Limis o
-1 =
o DESCRIPTION il 2 e o = : A :
"Elev. IP s 3|2 Penetration Reslstance ;
m Ela|2|&] O Powsnm ® Moisture Content (%) E
‘ Zlelz|dfje » ® n wf © o» » e 3
0.0 Ground Surface 01
266.4 30 cm TOPSOIL ] *
" Stiff to hard ey e
weathered | 2 {pO| 38 | 1] g b4
3 |DD! 48 ] f
‘ 2 ]
N 1
4 |DO| 58 ] (] .
SILTY CLAY, Till ]
33 4
5 |DO100+ 1 “P b
4]
: hvd
- biown 1
sandy, & trace of gravel arey 1
occ. wet sand and silt seams 6 |DOf 42 5 ] - ¢
and fayers, cobbles and boulders 1
: 5
] ]
[«%
6] E
1 E
7] g
74 g}
258.0 | Brown, very dense o
SILTY FINE SAND 1 z
. a trace of clay & 10O| 70| g ]
"""2%61':?_ .. occ. siit seams and layers P ]
’ END OF BOREHOLE 1
9 ]
10
11

Q Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development
JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,

Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Fight-Auge v

DATE: August 16, 2010

LOG OF BOREHOLE NO: 10-32 rGure voO: 32

SAMPLES

£ X Shear Strength Atterberg Limits _‘
€ (N2} g
Depth SOIL g 50 W0 150 200 Y Y
Elev. DESCRIPTION £ g plenet.‘;im Resnsianee ) &
™ E|R|S|E] O lowsam @ Moisture Content (%) E
Z2|Ff(2idl® % o v w] © o » » =
0.0 u 0
260 | 25 cm TOPSOIL ] 18
Brown, very stiff to hard 1 |DO} 3¢ ¢ L
1
weathered 1]
SILTY CLAY, Til 2 DOy 32 P -
sandy, a frace of graval 42
oce. wet sand and silt seams 3 |PO/ 41 3 *.
and layers, cobbles and boulders 2 3
3 3
4 DO} 64 ] Q F
30 3]
2520 | Grey, very dense s ol a7 ] = ﬂ.ﬁ
4 ] ¥
SILTY FINE SAND
1 L
] &7
a trace of clay 6 |DO| 92 5 ] ol
oce. silt seams and layers 1
: ¢
§
" Y $
54 7 |DO| 64 ] (ol 1 r-4 g
288 | Grey, hard ; 2 85
SILTY CLAY, TiE 1 EE
sandy, a frace of gravel 7] o~
occ. wet sand and silt seams . Eo
74 and layers, cobbles and boulders 1 —t
. =5
2476 | Grey, dense ] o
FINE SAND ] 1 i)
a frace to some silt 8 |DOjsO| g ] (i3] oF
B.1 a trace of gravel ] g
269 |\ occ. silt seams and layers ] z
END OF BOREHOLE ]
9 -
10
113

O Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-33 Acureno: 33

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Black 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Fiight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 12, 2010
SAMPLES; _ X Shear Strength Atterberg Limits _,
: £ (kKN/m2) g
| SolL gl 2 @ w — J
Elev. DESCRIPTION HANE Penciration Resistance _ - i
P £ ,§ 2| 5| O Goanam @ Moisture Content {%) E
| z zlajv % = P w» i . £
00 . Ground Sudace 4
251 | 26 om TOPSOIL ] 111 Jki
Siiff 0 harg 1 joopwef {1 1o]
] =
weathered | 2 |DOj3s | 1 & .
] 3
3 |DO} 25 ] o) .
§ 2 4
SILTY CLAY, Til ] ﬁ S
: 4 [DOft004 ] P £
] -
;] e :
5 {DOJ100Y ] ¢ | g
] E
©
] 2
sandy, a frace of grave! 4 ] o
occ. wet sand and silt seams ] ut
and layers, cobbles and bouiders ®
— brown ] o
w16 |pofiood] ] & =
5 ]
¥
8.0 6 J 1
269.1 | Brown, compact 7 lool 30 & In
FINE SAND
atrace to some sift
a trace of gravel 7 ]
oce, silt seams and layers .
74
257.7 Grey, very dense
SANDY SILT ]
a trace to some clay 8 |DC| 88 8 1
8.1 | a trace of gravel ]
2570 _\ occ. silly fine sand layers / ]
END OF BOREHOLE ]
g ]
10
1]

O Soil Engineers Ltd.




JOB NO: 1007-s084 LOG OF BOREHOLE NO: 10-34 reureNo: 34

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, ' METHOD OF BORING: Flight-Auger
Jane Street, and “Ilbﬂ Road, City of Vaughan DATE: AUEUS‘ 13, 2010
SAMPLES z xsh&amm- Atterberg Limits o
: g >
Depth SOl § 100 150 20 F"‘|—---..-.-—--..-|LL 4
Elev. DESCR'PT'ON H 20 p.enm;ion Rf;sislam;e . 3
| g SIE] O (owsd3m @ Moisture Content 04) k
Z|Plz|df® ® @2 n ol w » w» e 2
0.0 round 0 ‘
2666 | 15 cm TOPSOIL —] 3 1:
Firm to hard 1 1bo1 17 9 e
westhersd | 2 [DO| 40| 1] P y
12
3 {DO{ 45 0 .
5 ]
1
4 DO 0o+ g |
SILTY CLAY, Til
3] 4
5 |pofiood ¢
4 : 8
] o
[+3
: §
sandy, a trace of gravel ]
ooawetsandanc?smseams §_[DO[1004 5 ] - S
and fayers, cobbles and boulders y g
—brown 6 ] T
¥ 17 |oles| d -
7 ]
— .oy ] : 1
7.9 oown | 8 {polioos] hi{ @
2507 END OF BOREHOLE 8 4
9]
103
11]

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-35 A6ureno: 35

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auge ¥
Jane Street, and Kirby Road, Clty of Vaughan DATE: August 13, 2010

SAMPLES 2 X Shear Strength ‘ Atterberg Limis o
o SOiL Ble w w w | 7 .y §
' 'i‘;‘)' DESCRIPTION 2 % s genetraﬁmResislanoe @ Moisture Conlent (%) i
(blows0.3m <
| ALEHERE. Y A 2
0.0 Ground Surface 0
260.3 30 cm TOPSOIL 3 T |
Very stiff to hard ' i I e I I X
westhesid 2 Ipof 21| 1 & |
] 1
3 |DO| 27 ] !
5 ]
] 4 8
4 |DOJ 45 ] Q e B
SILTY CLAY, Till ] a
3] . g
5 (po|s2| ] 5 - &
] £
0
] >
4] o
] (]
@
. =
sandy, a frace of gravel ] =z
occ. wet sand and st seams 6 |DO| 36 5 . o
and layers, cobbles and boulders
] ¥
— 5 1
7 |pO| 26 ] < o
71
] 12
8 (DO} 46 8 ] [8]] [ ]
8.1 y
2522 END OF BOREHOLE ]
g ]
10
1]

0 Soil Engineers Ltd.




JoBNO: wrsees LOG OF BOREHOLE NO: 10-36 ricure No: 36

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge
Jane Street, and Kirby Road, City of Vaughan DATE: August 13, 2010

SAMPLES z X Shear Strength Alterberg Limits
E (kN/m2) g
Depth SOIL § 0 W0 1 20 P"]—-_......|'“L |
Elev, DESCRIPTION . ] ; - _ &
m) § S|&] O hownomance @ Moisture Content (%) E
z E 2|8f1 % w o« P » e =
0.0 Groung Surface 0 :
2668 | 20 cm TOPSOIL | ‘ 1 ‘ 12
Brown, stiff to hard 1| DD 12 1 D &
weathered | o Inq) g4 | 1] Fa 5
T o
H
42 = g
3 DO} 27 ] O [ ] £
SILTY CLAY, Tilk 2 3 85
1 SE
p 1 E g
4 [DO[100+] ] P =2
3 @
sandy, a trace of gravel ] w®
oce. wet sand and silt seams 5 | DO 0o+ m—j aF
and layers, cobbles and boulders __ig
: L4
4
4.5 ] tos
2622 1
Bfown, very dense 6 |0 60 5 ] P L
SANDY SILT, T ]
some clay, a race of gravel
occ. wet sand and clay seams
and layers, cobbles and boulders ]
6.0 6 7 -
260.8
Brown, dense 7 ol so & . v
FINE SAND
a frace to some sit
atrace of gravel 7 ]
occ. silt seams and layers .
7.4
2594 | Grey, very sliff :
SILTY CLAY ] B
a trace to some sand i 8 {DO| 25 8 1 Q
61 _ ) occ. wet sand and silf scams ‘ ]
87 [\ andlayers ]
END OF BOREHOLE !
g ]
10]
11

Q Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-37 reureno: 37

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge ¢
SAMPLES| X shear Siongih Atterberg Limits E
Depth SOIL -§ % w 1'?0 0 L uw g
Elev. DESCRIPTION AR R vy e K
{m) £ % 5|5 O (blows/0.3m) @ Moisture Conlent (%) ke
Z/FlZzid|® » ® W o ® » » 2
0.0 Ground Surface ‘ ]
2708 | 20 em TOPSOIL ] ] 14
8rown, stiff to hard 1 {bO] 11 1 O »
] 4
SILTY CLAY, Til weathered | » JDO| 38| 1 g . 5
53
sandy, a trace of gravet ] g 5
oce. wet sand and sit seams 3 I1DO| 84 ] O ? g c
and layers, cobbles and boulders : 2 e g
22 ] . E®
2683 | Brown, very dense 4 |DO| 78 ) ' o8
] &g
o e
FINE SAND 5 pol72| L 1f @fi
-
- .
& trace to some silt ] 20
& ftrace of gravel 4] v
oce. sitt seams and layers ]
4.5 ] .
] ]
266 Brown, dense 1o vely dense s |ool ss . o S -
FINE TO MEDIUM SAND 6 ]
7 (DOMoo+ a
traces of silt and gravel ]
oce. silt seams and layers 1
7 ]
: 12
a 8 {DO| 32 8 ] [
2625 END OF BOREHOLE 3
g ]
10
]
11

Q Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: pProposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auge ¢

DATE: August 13, 2010

LOG OF BOREHOLE NO: 10-38 FIGURE No: 38

SAMPLES £ % Shear su?ngm Atterberg Limits 4
E (kN/m2
" SOIL § 5 100 1% 20 PI':_'___.._._"'L %
Elev. DESCRIPTION g 5 1 2 [T Penetration Resistance @ Moisture Content (%) f
m) E(8]/S1E] O ®owsosm 5
ZlFizidjn ® o » wl w® » » e z
0.0 S L]
274.6 30 cm TOPSOIL - Lﬁ
_ﬁmwn, stiff {o hard B I e Q
SILTY CLAY, Tili westhered + o |pofo3f 1 .
sandy, a trace of gravei 1
occ. wet sand and silt seams ; 13
and layers, cobbles and bouiders 3 (Dol 33 ] [ ]
2 3 Ey |
23 : 5%
2725 | Brown, very dense 4 ool 52 ] : é g
: E
5 ] 86
g E
FINE SAND 5 {Dojiooy] £®
«®d
4 o ™
a trace to some silt ] @
a frace of gravel 4 ] oo
occ. silt seams and layers ] s
it
46 ; 243
2702 | Brown/grey, very dense 6 |DON00+ ] f ¥
5 3 ¥
FINE TO MEDIUM SAND :
traces of sit and gravel 6 4 T v
occ. silt seams and layers 7 lool 70 ] r -
+
74 .
267.4 | Grey, hard ] 4
SILTY CLAY, Till 8 1 1 a
22-899 sandy, a trace of gravel DO 1004 8 3
- oce. wet sand and sift seams 5
and layers, cobbles and boulders ]
END OF BOREHOLE 1
9
10
11

0 Soil Engineers Ltd.




JOB NO: 1007500 LOG OF BOREHOLE NO: 10-39 Feureno: 30

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge:¢
] Jane Street, and Kirby Road, City of Vaughan DATE: Aqgust 30, 2010
= (kN2
Depth SOIL ; § © W W ow (A E
Efev. DESCRIPTION 5] |8 Ponairation Restoiancs .
m | El2|8|&] O Gownoom @ Moisture Content (%) E
2iPi2|8fn ¥ 0 n | ©o» 3 e E
0.0 Grol u 0
2783 3G em TOPSOIL i 1 12
- — ] [
Brown, stiff to very stiff 1 |0Oj18 ] S
SILTY CLAY, Till weatersd | 5 |l 45| 1] b
sandy, a trace of gravel ]
occ. wet sand and silt seamns 3 1 8
and layers, cobbles and boulders 3 |pol a0 : H
2 3
23 ; . &
2740 | Brown, very dense ] §
”s SANDY SILT 4 |DO|76) 1 Q 5
2735 | Brown, hard 3 ] 1., E
ILTY CLAY, Till 1
33 S LAY 5 lpofso| ] ¢ S
2730 | Brown, dense E
=
-~
4 ] o
FINE SAND ] w
@
-
& {race o some silt _ 1 =z
a trace of gravel 6 |DO} 44 5 3 Cr »
occ. st seams and layers ]
¥
6.0 & 3
270.3 ]
Hard 7 |oo|ss| ] ©
SILTY CLAY, TN
sandy, a trace of gravel =
oce. wet sand and silt seams
and layers, cobbles and boulders 1
78 *Eﬁ: 8§ |DO[Io0H o
268.4 END OF BOREHOLE 8]
g ]
103
11]

O Soil Engineers Ltd.




JOB NO: 10075004 LOG OF BOREHOLE NO: 10-40 ricure No: 40

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biodk 27, Area bounded by Kesle Sireet, Teston Road, METHOD OF BORING: Fight-Auge r
Jane Street, and Kirby Road, City of Vaughan DATE: August 30, 2010

SAMPLES| - X Shear Strength Atterberg Limils a
£ (kN/m2) s
[ ]
Depth ' SOIL . 8 10 15 20 — 4u
Elav. DESCRIPTION 3 LN B p;nem{m Resistance - &
L m) E E 5|E] o (lowsi0 3m) @ Moisture Content (%) e
22| 8fe @ o] v p o e | S
0.0 Ground Surface 0
2796 26 cm TOPSOIL | ]
Brown, compact to dense 1 100} 24 O L
weathered | 5 Ingtag [ 13 O 2
SILTY SAND, TIll ] hd
some clay, a trace of gravet ]
oce. wet sand and clay seams 3 |DO| 44 ] = ?
and tayers, cobbles and boulders 2]
;
4 1DC| 30 ]
30 3 v
#1648 | Brown, dense 5 [po|as| ] ¢ .
FINE SAND A ] .
a frace to some silt ] g
a trace of gravel ] E
occ. silt seams and layers 6 lpolaa| e f &
5] =
] o

6.0 6 x
2738 ]
Brown, hard 7 ool es ] .
SILTY CLAY, Till
sandy, a trace of gravel ‘
oce, wet sand and silt seams 7 ]
and layers, cobbles and boulders ]
74
2722 | Brown, ;efy dense ] 7
78 ANDY SILT g IDO[A00Y 1 [ ]
2718 a frace to some clay 6 ] i
a trace of gravet
oce. silty fine sand layers
END OF BOREHOLE

107

11

O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-41 FGURENO: 41

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, . METHOD OF BORING: Fight-Auge r
Jane Street, and Kirby Road, City of Vaughan - DATE: August 30, 2010
SAMPLES| _ " X Shear Strength Atterberg Limits 1
B (kNim2) o
' SoIL gl o w w w . g
(- @ &N - - - d
Elev. DESCR'PT'ON 2 % - Penetration Resistance @ Moisture %) E
{m) £ Sl8 Q agmmr.:o.:a!m) Content <
Zlej2z|afe % ® 1 wf ® p » e 2
0. _Ground Sygface 0
2058 30 cm TOPSOIL 1 1.7
Brown, stiff to hard I e g
wealhered ] 1
santigyer | 5 (pp) 22 | 1 ' =t g
3 |po| 36 1 I3 ‘ ‘ Jf
SILTY CLAY, Til 2 4
] 13
4 [DO) 28 ] ]
dy, a traca of I ¥ 1 s
sandy, a frace of grave ] S
oce. wet sand and silt seams 5 |DOj34} © v 3
and layers, cobbles and bouklers g
Le)
=
Q
4 7 e
] 5
46 ] &
12 | Grey, very dense 6 |DOl00d R
SILTY SAND, Tl % @
some clay, a trace of gravet ;
occ. wet sand and clay seams
and layers, cobbles and boulders
2?90 8 8
® | Grey. hard 7 1D0| 54 o
SILTY CLAY, THI : b4
sandy, a trace of gravel ‘ 73
oce. wet sand silt saams
and layers, cobbles and bouldars
1
g8 DO} 40 £J
8.1 8
Firkd END OF BOREHOLE
9 ]
10 ]
112

O Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Utban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auges

LOG OF BOREHOLE NO: 10-42 rcureno: 42

DATE: August 30, 2010

SAMPLES| _. X Shear Strength Afterberg Limits
| £ (kN/m2) E
Depth SOIL % 50 00 150 z00 P‘f——_...,[u -
Elev. DESCRIPTION g 5 e Penetration Resistance @ Moisture Content (%) E
P EIRIS|E] O (owsd3m “ <
ZiFlzldle ® 2 w]l v on o» g =
0,0 Groynd Surface 0
2766 | 20 cm TOPSOML — ] 1
Brown, stiff to very stiff 1 |00} 18 319 e
SILTY CLAY, Titt weattored [ , |00l 101 4 ] o y
sandy, a trace of gravel
oce. wet sand and silt seams 1
and layers, eobbles and boulders —fi2
3 |pol22t ] *
2 ]
2.3 3 P
273.% | Brown, dense ] '
SANDY SILT, Till 4 |DOf4z) 1 .
some clay, a trace of gravel
3.0 occ. wet sand and clay seams 33 ¢ S
2126 |\ and layers, cobbles and bouiders / 5 |po| a4 ; o :
Hard £
E
8
4] s
- E
] x»
©
SILTY CLAY, Till _ oy : &
: 8 |[oolso| 1 ¢ @
5 @
sandy, a trace of gravel ] .
oce. wet sand and silt seams ] =
and layers, cobbles and boulders ]
6 : - 2
7 1DO| 84 . e
: ¥
7 3
74 ]
2682 | Brown, very dense ] ¥
FINE SAND F ] 4 .
7.8 a trace to some silt 8 |oopioor 8 ]
267.7 a trace of gravel ]
‘ occ. silf seams and layers ]
END OF BOREHOLE ]
9 ]
10]
11

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-43 FicUrRENO: 43

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,

METHOD OF BORING: Flight-Auge ¢
Jane Street, and Kirby Road, City of Vaughan

DATE: September 10, 2010

= (kN/m2) %’
Depth SOIL '§ 50 W8 W 200 H‘;.____iu'
DESCR N - gl v et o
E(j;\; S 'PT‘O 2 % Penelralion Resistance @ Moisture Content (%) E
| E 21 s QO (blows/0.3m) <
ZiFj2iaf® » ® 7w w LA . . =
0.0 Ground Surface 0
2009 | 23 em TOPSOIL H - i1
‘ Brown, loose to compact t (DO 5 19 »
FINE SAND MEISERE R
a trace to some silt = ]
a trace of gravel ]
oce. silf seams and layers 3 {pol 25 1 a g’
o ]
2.3 ] )
2886 i }
Brown, stiff to hard 1 ool 13 b |
_bovider. 3]
SILTY CLAY, Titt s DOl 76 .,
sandy, a trace of gravel 1
oce. wet sand and silf seams a4 e
and layers, cobbles and boulders 1 g?
] =3
48 ] & 5
2863 | Brown, very dense 6 |DOMOOH L =
5 5 I b
] (a1
SILTY SAND, Tilf ]
some clay, a trace of gravel 6 ]
occ. wet sand and clay seams 7 |lool a4 ] oy ?
and layers, cobbles and boulders ]
7 ]
7.4 ]
2835 | Brown, hard : ]
SILTY CLAY, THI ] 12
sandy, a trace of gravel 8 |DO| 8s 8 1 [ L
5.1 oce. wet zand and slit seams ]
%28 |\ and layers, cobbles and boulders / ]
END OF BOREHOLE ]
g ]
10
1]
- - -
0 Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-44 rcure nO: 44

:JOB DESCRIPTION: Proposed Urban Development

 JOB LOCATION: Biock 27, Area bounded by Keele Strest, Teston Road, METHOD OF BORING: Flight-Auge ¢
SAMPLES £ X Shear Sirength Atterberg Limits i
' _ : (kN/m2) E
™ | El2|5|E] O Gownsm @ Moisture Content (%) E
zielz]|8)w o o w] ® m » e s
00 Ground Surface 0
288 | 15 cm TOPSOIL — ] 1
Brown, finm to hard 1 |DO| 5 10 .
westhed 2 |po| 20 | 1} +o <
SILTY CLAY, Tiit i
3 [DO{ 20 ] 15 ‘
2 ] i
sandy, a trace of gravel 1
occ. wet sand and silt seams ] i
and layers, cobbles and boulders 4 |Do| 50 ] %
3 ]
] 3 -
5 |DO| 78 (o] | §.
i |
o] :
9 Q
_boulder__ E
46 : N %
2640 | Brown, hard 6 |pol a9 . 4 b &
SILTY CLAY 4 %
a trace 1o some sand ] "
occ. wet sand and sik seams ] ;
and layers 1
23'20 6 € 1
. Brown, compact 7 (bo] 28 e : ¢
SILTY FINE SAND
atrace of clay 4
occ. silt seams and layers 7 ]
74
2612 | Brown, hard
SILTY CLAY 1 p &
61 atraoetosmnd B8 |DO] 32 B ] D
T - ocg, wet sa silt seams ]
2605 1\ andlayers / :
END OF BOREHOLE !
9 ]
10
11
O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF BOREHOLE NO: 10-45 rcureno: 45

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Kesie Street, Teston Road, METHOD OF BORING: Fight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: September 7, 2010
SAMPLES| . X Shear Strength | Alierbery Limits
mE (kNim2) E
SOIL ‘ 'g 50 W00 150 A0 &1.___% -
DESCRIPTION 2 2| € [ Penctration Resistance : 5
£l S1E] O (blows0.3m ® Moisture Content (%) e
Zielz oo ® ® ™ ow) © ox @ e 3
Ground Surface ‘ o -
1 |po| s %) *
76 ecm TOPSOIL
 Brown, siiff to very stiff weathered | 5 ool 111 115 Py
SILTY CLAY, Tif
sandy, a trace of gravel ‘ k2
oce. wet sand and sitt seams ] j
and layers, cobbles and boulders 3 |DO} 22 , ]
Brown, very stif v 4 |ool21] T & .
atrace to some sand ]
occ. wet sand and silt seams 3] T
\ and layerg / s {pol 37 ] o -~
Brown, hard
4 é
] a
E
1 8
6 [DO| 59 ] { (.l 5
SILTY CLAY, TH! 5 J z
6 3
sandy, a trace of gravel ] 2
oce. wet sand and silt seams 7 DO HO0H 1 g
and layers, cobbles and boulders ]
7 ]
8 [DO[1004 ¢
END OF BOREHOLE 8]
g
10
11

O Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF BOREHOLE NO: 10-46 ricureno©: 45

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge ¢
Jane Street, and Kirby Road, City of Vaughan DATE: August 12, 2010

SAMPLES]| _ X Shear Strength Atterbery Limits "
E (kN/m2) %
o S LB e w — J
Elev. DESCRIPTION g 2 | 2 I Penetration Resistance , ' i
() § 2188l O (lows3m ® Moisture Content (%) E
ZiF{2)8f©0 ® 2 p ol © » » 4 =
0.0 Groyund Surface Y
280.2 30 con TOPSOIL ] e 18
[ Brown, loose to i e
SANDY SILT
atrace to some clay T
a trace of gravel weathored 1 o |pof 13§ 14 »
0c¢. silly fine sand layers ]
1.5 ]
2787 | Brown, stiff to hard 3 ool o | 1 T
2 ]
] 2
4 (DO| 3 ] L ]
SILTY CLAY, Till !
3 ]
5 DO 100+ ] i b T
sandy, a frace of gravel ]
occ. wet sand and silt seams :
and layers, cobbles and boulders i c
E [« %
- §
2758 | Brown, very dense 6 ool ss 3 q 2 £
5
FINE SAND 1 E
a trace to some sitt 4
a trace of gravel ]
oce. silt seams and layers ]
| 60 6 ] 1
2r4.2 | Brown, had 7 lpol 72 ] Er o
SILTY CLAY, TR
sandy, a frace of gravel
occ. wel sand and siit seams 7 1
and layers, cobbles and boulders .
T4
2728 | Brown, very dense ]
FINE SAND 8 (DO NMood 1 13} j
L0 a trace to some silt g
2723 a trace of gravel ]
occ. sitt seams and layers h
END OF BOREHOLE k
g ]
10
11.]

Q Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auge r

DATE: August 12, 2010

LOG OF BOREHOLE NO: 10-47 reureno: 47

SAMPLES

- X Shear Strength Atterbeng Limits 4
E (kN/m2) g
Oept SOIL ] % w o w Y |
— A 'l E 'l m
{m) E|lg| 2 O (blows/0.3m) <
= Ty .
2|/l 2 PP PR O wy 0D P e =
0.0 Ground Surface 0
017 — 13 cm TOPSOIL — 1 ]
Brown, firm to stiff i |00} T 190 b
SILTY CLAY, TIl ]
sandy, a frace of gravel ]
occ. wet sand and silt seam®™=20#=] 5 Ipo| 10 | 1 1 T
and layers, cobbles and boulders
1.8
280.2 | Brown, compact ]
SILTY FINE SAND 3 |pof26) 1 0
a trace of clay 2
23 occ. silt seams and layers
2884 | Very stiff to hard 4 |ool 17 14 J'g--.
3 2
5 |DO| 33 1
o =
SILTY CLAY, Til 43 §
- - 5
ey ]
6 100 22| ] v @ i
sandy, a trace of gravel 1 a
oce. wet sand and silt seams 1
and layers, cobbles and boutders 1
6] i
7 0O 35 ] O L
7]
o1 8 [DO| 39| g ]
3855 END OF BOREHOLE :
g ]
10

117

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-48 ricure vo: 45

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auges
Jane Sﬁﬂet, and Klfby Road. CI‘WI of Vaughan DATE: Septnmber 7 2010

SAMPLES £ X Shear Strangth Atterberg Limits
g E (kN/m2) g
Depth SOIL % 5 100 50 200 P["—!i" =]
e i i Il 1 m
Cley. DESCRIPTION Z|g| 5|5 ] Ponetrmton Resisance @ Moisture Content (%) K
(m) EIB|S|3 O (blows/0.3m) £
ZiFi2]8 e ® 0 0m o)l w® o» o e =
0.0 Ground Surface 0
2737 46 cm TOPSOIL ] 1
1 pof13| 1B [
" Brown, stiff o ] :
SILTY CLAY (&
a trace o some sand weathered | 5 |po| 13 14 -
oce. wet sand and silt seams
15 and layers
272.2 | Brown, stiff to hard 3 1pol 14 a 2
! 2
SILTY CLAY, Till 4 |DO| 27 ] O
34 i
sandy, a trace of gravel 5 {D0| 36 . v, I 5
0ce. wet sand and silt seams k k]
and layers, cobbles and boulders 1 g
2 g
b -]
! E
4 ] L]
269.1 | Brown, very dense 6 |pols7 ] - ? §
5 1 —
SILTY FINE SAND ] w
atrace of ®
acc. silt seams and layers g
. ) 1 [
80 6 ] 5 ©
2977 | Brown, had ]
SILTY GLAY, Tl 7 |D0| 74 [© .
sandy, & trace of gravel 1
oce. wet sand and silt seams ]
7.0 and layers, cobbles and boulders 7 v
288.7 | Brown, very dense ]
FINE SAND .
a trace to some silt
& trace of gravel
occ. siit seams and layers 8 (DO| 78 8
B.1 ]
2656 END OF BOREHOLE ]
9
10 ]
11

O Soil Engineers Ltd.




 JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
) Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Fiight-Auger
DATE: September 3, 2010

LOG OF BOREHOLE NO: 10-49 ~GcurReNoO: 49

SAMPLES g X Shear Sirength Atterberg Limits "
£ , {kN/m2} E
')
o DESCRIPT e : : i
. ON v — - .
7 £la ;§ ] O b @ Woisture Content (%) E|
Z{Fjz]8fw % %o ™ o] ©® » » @ z |
0.0 Ground Surface o
2710 | 20 cm TOPSOIL ] ] 1
Brown, firm to hard 1]100] 8 1 [
] U
weathered | 2 ool 11 1 : &
3 |DO] t4 1 10 2
SILTY CLAY, Til 2 ]
f2
4 ipof 30 ) 8
sandy, a trace of gravel ] 13 £
3
occ. wet sand and silf seams 5 (DOl 48 'y -
and layers, cobbles and boulders ] s
] £
4 <
4 e
b
] ]}
] e
3 18 £
6 {DO| 78 5 ] v L é
] 3
8.0 6 ]
285.0 | Brown, very dense 7 |ool sa ] er L1 v
FINE SAND ]
a frace to some silt h
a frace of gravel 7 ]
oce. silt seams and layers .
74
2836 | Brown, hard
SILTY CLAY, THI 1
sandy, a frace of grave! § 10078 | ¢ ]
|81 __| occ. wet sand and silt seams y
2628 |\ and layers, cobbles and boulders / 3
M END OF BOREHOLE ]
o ]
10
11

O Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

LOG OF BOREHOLE NO: 10-50 reureno: 50

METHOD OF BORING: Fight-Auge v
DATE: August 31, 2010

SAMPLES E X Shear Strength Afterberg Limits -
Depth SOIL I n u G
[ ] 731 L - - ©
Eev. DESCRIPTION A I B ey p——— i
(m) E 18] O (blows0.3m) <
3 z|[8]w % T 1 20 2 4 2
D.Q (] Q
268.0 46 cm TOPSOLL ] 11
1 |DO} 9 |
—Brown, siiff to very stiff T :
o
westhered | 2 1po| 10 1-& —-
SILTY CLAY, Tiit
12
sandy, a trace of gravel 3 |ooj 26 Q . :%
oce. wet sand and silf seams 27
and layers, cobbles and bouiders " 225
W E
4 00| 16 o . 85
EE
30 8 e®
2850 | Brown, very dense 5 | DO 100+ e D
il
&g
SANDY SILT, Ti mg
some clay, a trace of gravel g0
occ. wet sand and clay seams
and layers, cobbles and bouiders 6 (DO} 70
¥
6.0 L
2520 | Brown, very dense 7 |bol ss = .1
SILTY FINE SAND
atrace of clay
occ. silt seams and layers
74
2608 | Grey, hard
SILTY CLAY, Till E‘
sandy, a trace of gravel 8 [DO| 45
MR oce. wet sand and skt seams
2599 [\ and layers, cobbles and boukders /
END OF BOREHOLE | '

O Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: proposed Urban Development
JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,

METHOD OF BORING: Flight-Auger

LOG OF BOREHOLE NO: 10-51 rsureno: 51

Jane Street, and Kirby Read, City of Vaughan DATE: August 27, 2010
SAMPLES! g X Shear Atterberg Limits »
E {kN/m2) E
Depth SOIL 3] w w @ f— =
Elev. DESCRIPTION 21 | 2| 2 [ Fomstaton Resitanes : {5
o glgl2 § ot fras @ Moisture Conlent (%) g
zZ|Flz2 PO ¥ w o owl v o»m » e 3
0.0 Ground Surface 0
2608 1] 1
60 cm TOPSOIL 1 |00} 6 10| 5.1
—Brown, stiff to hard 5
westhersd ! > |Do| 14| 1 = .
g
§2
3 |pof 27 d 4; 2L
2] 1
] 5
SILTY CLAY, Till 1 SE
4 |DO| 35 . Q | Eg
r o
o™
3 % o
5 [po|s7| ] o w9
sandy, a trace of gravel ] F
occ. wet sand and silt seams 1 -
and layers, cobbles and boulders . S
] ¥
& {DO| 80 5 ] @
6.0 6 ]
.8 ]
260 Brown, very dense 7 lool 75 o
SILTY FINE SAND v
atrace of clay ' 7
oC. silt seams and layers
1
. 8 |DO| 57| 4 & ;
268.7 END OF BOREHOLE
g ]
107
11
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JOB NO: 1007-s084 LOG OF BOREHOLE NO: 10-52 rcureNO: 52

JOB DESCRIPTION: Proposed Utban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 30, 2090

Depth SOIL § 000 1w 2w Pf___"l" i
Elev. DESCRIPTION 3 8 | O I Ponctoton Restones &
™) E|2IS|8]| O (owsoam @ Molsture Gontent (%) E
2lej2j8]e % o of ® » » e 3
0.9 Ground Surface [0
2628 ! . %
75 ¢cm TOPSOIL 1 |DO| 5 10 ‘
Brown, hard . weathered | 2 (DO| 50 | 1 ] d s
_boulder_| ]
‘ 12
3 |DO| &9 ] D
SILTY CLAY, Till 2 ]
i
4 (DO} 34 Q 2
sandy, a trace of gravel
occ. wet sand and silf seams 3
and layers, cobbles and bouiders ] 12
5 |DO| 68 ] T
4
48 1
.2 ]
258 Brown, dense 6 |pol 47 . & E ¥
SILTY FINE SAND
a trace of clay
oo, silt seams and layers
6.0 6 ] e
256.8 i
Brown, very stiff 7 |po| 24 o %
SILTY CLAY 3
a trace {o some gand S
oce, wet sand and silt seams 7 ] =
and layers ] E
7.4 g!
2554 | Grey, hard (]
SILTY CLAY, THI s lool7e| ° o B i
g0 | sandy, a trace of gravel 8 ] = ]
264.8 occ. wet sand and slit seams (3]
- and layers, cobbles and boulders —f
END OF BOREHOLE Z
9
10
1]

0 Soil Engineers Ltd.



JOB NO: 1007.5064 LOG OF BOREHOLE NO: 10-53 ri6ure vo: 53

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 30, 2010
_SAMPLES £ ¥ Shear Strength Atterberg Limils a
T £ (kN/m2) E
; Depth SOIL g o W we omw PL l—tl u
m | E % g 2 O (blows0.3m) @ Moisture Content (%) E
ZlFl2 18] ® % ™ w] © o» 9 ¢ z
00 _Ground Surface o
2510 36 cm TOPSOIL ] 1}
- —1 % |DO} 5 10
Brown, firm
05 SILTY CLAY, TH! ]
2602 | Brown, compact to dense weathersd | » e 4p | 11 1 A 1}'
SILTY SAND, Till
some clay, a tracg glf gravet
oce. wet sand and clay seams ]
and layers, cobbles and boulders | 3 {PO| 36 | = .
23 :
278.7 | Brown, compact to dense 4 |po| 28 ] 15"
3] 5
SILTY FINE SAND 5 |pof 22 ] oy
a trace of clay ]
occ. siit seams and layers 4 ]
] [ =
o
46 . 3 B
2764 | Brown, very dense 3 E
6 DO 58 5 3 = g
FINE TO MEDIUM SAND 4 =
traces of silt and gravel E
ace. silt seams and layers o
&
|60 6 ] 7 i
275.0 { Brown, hard 7_|DOJito+ [ %
SILTY CLAY, Tl =
sandy, a trace of gravel é
occ. wet sand and sitt seams 7 ] S
and layers, cobbles and boulders ]
74
2756 | Brown, very dense ] 48
SiLT oo G
L9 traces to some sand and clay 8 |pofoo 8 v
2031 a trace of gravel ]
occ. sand seams and layers ]
END OF BOREHOLE !
g ]
10
113
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JOB NO: 1007500 LOG OF BOREHOLE NO: 10-54 roureno:5¢ |

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,

METHOD OF BORING: Figit-Auge ¢
Jane Street, and Kirby Road, City of Vaughan

DATE: August 13, 201¢

SAMPLES _ X Shear Strength Afterberg Limits _|
E ‘ o
< (kN/m2) =
Depth SOIL 8 8 100 15 200 — g
| Elev, DESCRIPTION E 3 a Penetralion Resistance ; Content
™) E|&ISIE] O (owsosm @ Mossturg (%) <
ZiFl2ldle ® w o wf ® o » o » e z
00 Ground Surface 0
267.4 30 cm TOPSOIL ] | L
| Stiff 1o hard e e
] 12
veetheted | 2 IDOj 22| 1 < *
] 4
3 |DO| 27 ] O
SILTY CLAY, Till 23
] 12
4 [DOjs8| i e
3 ] ¥
sandy, a trace of gravel 5 |DO{1004 ] ©
occ, wet sand and silt seams 1
and layers, cobbles and boulders 1
4
bmown 1
~ Tgrey ] 2
8 |DO| 74 ] < T
5 —
] £
] 8
: g
1 £
§0 6 1 =
2614 | Brown, very dense 7 {DOHoOH | . ﬁ
] i
FINE SAND ] @
7 ] -
a trace fo some silt y z
atraoe“ofgravel ]
oce. sitt seams and layers sity ;
cog O LR
78 —we | 8 'DOHCOH ] q .
2695 END OF BOREHOLE 8]
9 ]
101
11
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JOB NO: 1007-s084
JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

LOG OF BOREHOLE NO: 10-55 ricureno: 55

DATE: August 12, 2010

METHOD OF BORING: Fight-Augess

SAMPLES

£ X Shear Strength Atlerberg Limils
| (kN/m2) g
Depth | SOIL ] 0100 150 20 Pl"—qu' =
Elev. DESC R'PTION g 5 2 Penetration Resistance @ Moisture Content (%) P—J
(m) E é Zls8 O (blows/).3m) <
ZlFjz|8)v ® » p wof © o» 3 ¢ =
0.0 d Sui 0
264.0 30 cm TOPSOIL 1 1:‘
_—B—rown, very stiff to hard — 1| 4 1
wealhered | o Inemy)3p{ 1 ! N ‘
- 3
- 1 i
3 b0} 32 ] » |
SILTY CLAY, Till 2 ]
4 1' g
4 |0O| 50 ] »
¥ i
sandy, a trace of gravel ]
occ. wet sand and silt seams 5 10Oy 32 H
and layers, cobbles and bouklers ‘
4 ]
4.8 h
2594 | Brown, very dense 6 |pol sa 1 1 v
5 ]
FINE SAND 1
a trace to some silt
atrace of gravel
oce. sitt seams and layers b §
60 5 &z
2580 | Brown, dense 7 lool 32 ] N 1.& § g
SILYY FINE SAND ] S¢
atrace of clay 1 =g
oce. sifl seams and layers 7 ] E"-
1]
, o8
7.4 3 oo
2366 | Grey, had - ] 2“’
SILTY CLAY, THI ] 12 w®
sandy, a trace of grave! ¢ |DO(8D} 4] [ 85
6.1 oce. wet sand and silt seams ] d ¢
2559 |\ and layers, cobbles and houlders / ] =3
END OF BOREHOLE ] |
g
107
11
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JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10'56 FIGURE NO: 56

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auge s
Jane Stfeet, and Kirby Roead, City of Vaughan DATE: Auust 16, 2010
, E {(kN/m2) @
Depth SOIL 8l o w w o n_____ 4 G
Elev. DESCRIPTION | | 212 oo R _ &
() E|8|2[8] O mowsnsm @ Moisture Contont (%) £
ZlFl2iafn o o 0 wf v o» » g 3
00 § _Ground Surface 0
13 | 25 cm TOPSOItL ] | 1:{
Vaery stiff fo hard t |bo| 20 s ) e
weathersd £ 5 pg{ap| 1 & j
9
3 |DOHOD+
SILTY CLAY, Til 2 3
4 DO 78 h g
sandy, a trace of gravel 33 8
oce. wet sand and sl seams 5 |Dopoos ] e
and layers, cobbles and boulders h g
4]
— brown 3
i € (DO 44 k L)
5 c
] S
5
[+8
E
] g
6.0 _ 6 E
3553 | Brown, compact 7 [poj 17| ] @
SILTY FINE SAND 1 ‘53;
a trace of clay ] o
oce. sitt seams and layers 7 ] w
] e
i
7.4 z
2639 1 Brown, very dense
FINE SAND k
8.1 a frace tt? scmetsilt 8 [DO| 72 g 1
: a trace of grave ]
2532 |\ oce. silt seams and layers / ]
END OF BOREHOLE 1
9
10
11
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JOB NO: 1007-s084 LOG OF BOREHOLE NO: 10-57 reureno: 57
JOB DESCRIPTION: Proposed Urban Development
JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auge ¥
Jane Street. and Kll‘by RDSG. Cltyﬂf\!aughan DATE: August 13- 2010
SAMPLES| _ X Shear Strength Afterberg Limits r
=l (kNm2) o
SOIL g 50 100 150 200 P,‘:........_.____"." E
- 1 L 1 L - o
Z|@|3[(8f0 o 0 n wf ® w » g 3
Ground Syrface ]
36 cm TOPSOIL ] 17
L 11 |poof s id O
Firm to hard ]
eathered § 2 oo 17 14 .
3 |po| 37 O o
2 ]
4 |DO| 88 Q o
SILTY CLAY, Till
—brown 3 ] 5
15 |oole| ! > .
4 ] £
] z
£
o sestam | o [oo[@| s ]
and fayers, cobbles and boulders : 5]
6 ]
7 Dol 36| ] © i
z
8 [Do[30| 4] L
END OF BOREHOLE ] ‘
o]
11:
Q Soil Engineers Ltd.




JOB NO: 1007-S084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keelie Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Fiight-Augesr
DATE: August 16, 2010

LOG OF BOREHOLE NO: 10-58 meureno: 58

SAMPLES & X Shear Strength Aflerberg Limits i
Begth = (kN/m2) C 5
DESgI('\‘)I%TION T L e x
[ 4 m " -
e i g g | PenetralionResistance @ Moisture Content (%) B
‘ Elg]% O (blows0.3m) <
Zlej2zla|”® % o W o« PP P % 3
0.0 Ground Surface 0
280 | 26 em TOPSOIL | ; b
Firm to hard i|pojéf 10
weahered | 5 |Ipo) 12| 1 a! hu
4
3 iDO| 27 _3
‘ 2 ]
] 1
4 DO 30 ' »
SILTY CLAY, M 3 3
] o
5 |DO| 62 ] > L |
3 2
4 ] 'g-
] [
__brown L [+]
grey ] E
sandy, a trace of gravel 6 |DO] 41 5 ] v ? [
oce. wet sand and silt seams ] 2
and layers, cobbles and boulders ] N
(1]
] e
o
6 ] 5 g
7 DO 44 L L |
7 ]
] i
B [DO} 48 8 ] _%
8.1 ]
249.5 END OF BOREHOLE
g
103
11
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JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Flight-Auge:r

DATE: August 16,2010

1.OG OF BOREHOLE NO: 10-59 rcUre NoO: 59

SAMPLES £ XShfarSlr?ngth Atterbery Limits f;‘
s kNm2
o DESCRIPTION L S B . & E u' g
Elev. ] 2| w ! - -
m) £le SIE] S ™hompom @ Molsture Content (%) £
zlej2|8)w ® @ 7 o) w o» » e 2
0.0 Ground Surface 0
250 | 23 cm TOPSOIL ] 1l *
Firm to hard 1 |DO} & 10
weathersd | o po| o | 13-d .
] 8
3 |pofao| o
, ]
1
4 |po| 64 0 F
SILTY CLAY, Till ]
* =
5 |[poloos|
o]
sandy, @ trace of gravel "~ gray L] s
occ. wetsand and sitseams 0 | 8 |DO 31 ) N %
and layers, cobbles and boulders 5 y E.
] 8
; 5
] E
6 ] N
K P~
7 |DO| 24 ] o 1P B
] i
] ®
] -!
7 z
] ¥
8 [polaa| g ] 0 ¥
END OF BOREHOLE ]
9
10
11]
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JOB NO: 1007-5084 LOG OF BOREHOLE NO: 10-60 AcurenoO: 60

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auger
Jane Street, and Kirby Road, Cily of Vaughan DATE: August 12, 2010
SAMPLES| _ | sneay srong e
: | E (kNim2) 5
Depth SOIL '§ 0 w0 20 .
m E|&IS(B] O (lowsn3m - ®Moisture Content (%) >
Ziel2|dfnw 2 2 n e wop » g =
00 Groynd Surface 04 ‘
s | 30 cm TOPSOIL ] %1
[ Fim to hard e P ]
]
weathered | o Ipof2z | 1 = r
1 i 1
3 loojood | b
5 ] :
] 1
4 |po| 78 : 0 ®
SILTY CLAY, Til ]
5 ]
y 14
5 {DO| 47
] k7
g
— brown 3
sandy, a trace of gravel grey 1
occ.:veisandangsﬂtssams 6 |DO; 36 5 7 - E.
and layers, cobbles and bouiders 4 (=}

LK |
7 |DO| 44 ] o L
7
74
2841 | Grey, compact
SILT ]
traces to some sand and clay 8 [DO[30] g ]
8.1 a trace of gravel
2834 |\ occ. sand seams and layers /
END OF BOREHOLE

10

11

O Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF MON. WELL NO: 10-61 FAGureno: 61

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Flight-Auge:r
Jane Street, and Kirby Road, City of Vaughan DATE: September 3, 2010
SAMPLES e X Sh&amh Afterberg Limits o
e | SCRIFTION il 2 x o= e g
Elav. DE ! _§ 3 : Penatration Resistance I ; n
(m) E|g|3 §, O (blows/0.3m) @ Moisture Comtent (%) &
zZ|F|2 PP P A B, . 2
0.0 _Ground Surface 0
266.0 30 cm TOPSOIL i ] 12 |
St to hard TP (e i
h
] 13 i
el 5 polas| o ® i
iy
It
SILTY CLAY, Till ] - il
] i i
3 (DOY 32 5 ] L 2 s ‘
sandy, a trace of gravel b §
occ. wet sand and siit seams —T i ;g_
and fayers, cobbles and boulders 4 |DOf1oo+ ] $— b £
_trown 3 i ¢
grey ] 12 K E
5 |DOj44] ] 0 D it &
e
i ] i~
222 I Grey, stiffto hard 4 ] 2 :f]
6 |DO| 16 1 Q  J 3}
-
SILTY CLAY 7 =
7 |poj1s) 5 1 1O
traces of sand and grave! ¥
occ. wet sand and sit seams ] 3
and layers 8 |DO| 72 1
6.0 B ] L
260.C | Brown, very dense 1 18
SILTY FINE SAND 9 DO} 54 1 [o] L
@ trace of clay 1
22'373 - ocg. siit seams and layers pu ]
" END OF BOREMOLE 7 3
—. | Installed 50 mm & monioring well fo 6.0 m
1.5 m screen covered with 3eomembrane ]
Sand backfill from 4.0 to 60 m ]
Bentonite seal from 0.3 f0 4.0 m 1
Provided with a steel protective casing 8 ;
. 9 ]
10
113

Q Soil Engineers Ltd.




0B NO: 100r500 LOG OF MON. WELL NO: 10-62 Feureno: 24

JOB DESCRIPTION: Broposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Streat, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: September 2, 2010
SAMPLES| g X Shear Strength Alterberg Limits =
Depth P (cNim2) | :
,, DESCRIPTION Fp2_® _w = E ] :
Elev. Tl 3 2 | 2 I Penctration Resistance s 0l
m) 5 g g Sn_ o (bl ows/0.3m) @ Moisture Content (%) l:(—-
ZiFpjz|djn % o m wf © o» w» e ES
0.0 _Ground Surface | 0
2638 36 cm TOPSOIL ] 14
b— ——1 1 {DO| 14 1 0O
Brown, shiff to hard ]
weatheied 1] J'L
SILTY CLAY, Tit 2 |00} 34 ] ©
] 1
sandy, a trace of gravel ] b
oce. wet sand and sili seams 3 |ooy 21 2 9
and layers, cobbles and boulders
T2
4 |DO} 32 ; &
3.0 3]
2608 | Brown, very dense ] 1
SANDY SILT $ |DO] 78 1 g o
a :rr:ee t(; sqnelc{ay ]
! & frace of gravel
ﬁu— [™\_____ocg. silty fine sand layers / 4 ]
Grey, hard 6 [DO| 76 . Ol
7 |DOj00Y ] 14 &
g %
1 =
SILTY CLAY, TIl 8 |pojso| $ '
6 ] r o
9 DO 100+ ] . @ ! ﬁ
sandy, a trace of gravel ] ' @
occ, wet sand and silt seams 7 o
and layers, cobbles and boulders ] =
] 5 "i
10 |DO| 50 g ] P ® X
2.1 ' 9] -
2547
_ Grey, very dense 11 [pol 70 b
SANDY SILT
a trace to some clay
a trace of gravel 10]
occ. silly fine sznd layers 1
104 ]
2534 Grey, hard E
SILTY CLAY, Tilt 1
11,0__| Cont'd on Fig. 628 12 |po| 54 | 19 5 'y i

Q Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keela Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

DATE: September 2, 2010

LOG OF MON. WELL NO: 10-62 ricure No: 625

METHOD OF BORING: Holiow-Stern

 SAMPLES] .. X Shesr Strength Afterberg Limils
[ .E— {kN/m2)
Depth SOIL 8l 0 w ow e
Elev. DESCRIPTION 81 |21 % FonevatonRemmms
(m) £ 821 8] O lows/0.3m) @ Moisture Content (%)
=3 1
ZiFlzidfnw & @ 7 wof © » » o
11.0 11
2528 | Grey, hard ]
SILTY CLAY, Tl 123
sandy, a trace of gravel 4
oce. wel sand and silf seams 13 |00 42 -
and layers, cobbles and boulders ]
137
13.7 ;
250.1 | Grey, very dense 14 [ DO 100+ 14 (IF
SANDY SILT ]
8 frace to some clay
a trace of gravel
oce. silty fine sand layers ]
15.0 15
248.8 Grey, hard 1 47
154 SILTY CLAY 15 DO HOGH i )] (]
248.4 & trace to some sand
oce, wet sand and silt seams ]
and layers 16.]
END OF BOREHOLE ]
installed 50 mm @ monitoring weli o
15.2m ]
1.5 m screen covered with geomembrane
Sand backfill from §21t0 104 m 172
Bentonite seal from 0.3 to 8.2 m and 10.4 ]
te 15.2m
Provided with a steel prolective casing
18]
18]
201
211 -
22

0 Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-63 FGURENO: 634

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Simet, and Kll‘by Road. Clhf of Vaughan DATE: Sepmber 17, 2010

, SAMPLES| . X Shear Strength Afterberg Limits
oot | % (kKN/m2) 8
P SOIL B2 w w I
Elew. DESCRIPTION E| | 8] 2 [ Porcrationressions o Moo Contort 0 B
(m) E|SIZ{E] O (ows03m <
ZiPjz[dflw = 2" % of © o» » e 2
0.0 Ground Surface 0
2836 § 20 cm TOPSOIL ] ] 33
Brown, stiff to hard 1 {DO] 9 1 O
SILTY GLAY, Tit vested | 2 pof et | 14 B ¥
sandy, a trace of gravet
oce. wet sand and silt seams 3 {DO| &5 ] O
and layers, cobbles and boulders 2]
23 ] I
2613 i 4
Brown, stiff 4 |ool 14 o J!
3 7
SILTY CLAY 5 |pol 1a ~ =
a trace to some sand
ocs. wet sand and sift seams 4]
and fayers 1
|46 ]
2500 3 §itd
Grey, hard 8 |Do|ss| ] v
- é
64 8
=
SILTY CLAY, THI 7|oojT21 r’ 8
: o
7] &
4 Y l—u
sandy, a trace of gravel ; @
acc. wet sand and silf seams 1 -
and laysrs, cobbles and bouiders 8 |DO|1004 g ] L 9 2
93 i
8 |DO| o1
103
10.4
2532 | Grey, dense
FINE SAND ] p
11.0_ | Cont'd on Fig. 638 10 [DO| 32 | 113 ®
O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-63 rAcureno: 63

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Holiow-Ste m
Jane Street, and Kirby Road, City of Vaughan DATE: September 17,2010
SAMPLES| _ X Shear Sirength Atterberg Limits y
: E {khim2y 5
Depth SOIL [ '§ 50 W0 10 w0 Pl"—..._.._']" -
Elev. DESCRIPTION 3 52 Penefration Resistance ) ]
(m) - E(2|S|E| O (owssm @ Moisture Content (%} 7
2lel2|d]o % 0 n w| wom o » g = |
116 | 1 I
2528 | Grey, dense ] ‘ m
FINE SAND 1
a trace to some sitt
a trace of gravel ]
oce. silt seams and fayers 12 ]
12.2 ] ‘
2514 I Grey, very dense i1 [po| 88 ] & 17
13
SANDY SILT
12 |DOj00Y
14
& trace to some clay ]
a trace of gravel ]
occ. siity fine sand tayers 1 J
153
h L]
154 13_} D0 100+
2482 END OF BOREHOLE
|nsi:|led 50 mm & monitoring well fo 16
i46m E
3.0 m screen covered with geomembrane
Sand bacdill from 11.3t0 14.6 m
Benterite seal from 0.3 10 11.3m ]
Provided with a steel protective casing .
18]
19
20
21.]
22

O Soil Engineers Ltd.




 JOB NO: 10075084 LOG OF MON. WELL NO: 10-64 Ficureno: 64

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Sterm
3 Jane Street, and Kirby Road, City of Vaughan DATE: August 16, 2010
SAMPLES £ X Shear Strength Atterberg Limits »
Depth ® . g
1 DES S'D"LT gl o w w I J
| Elev. CRIPTION g 2 | 2 | Penetration Resstance i i
Z|Fjz]|dlw© ® o n wf w o2 w» =
0.0 Ground Surfacs 1o
2620 30 cm TOPSOIL ] 1‘1
" Stiff to hard I e R 12 5
]
westens | 5 [0 16 | 1 1o . 5-
- ':'
] 4 \
3 |polas| Q i
2 1 ]
SILTY CLAY, Ti ] 4 ]
TY cLav T 4 |pofss| 0 3 :
4 L]
]
i ]
3 ] T :
_ brown _ 5 [DO| 58 b O i
grey - :
: il =
sandy, a trace of gravel 4 1 HE
oce. wet sand and sift seams ! ;3_
and layers, cobbles and botiiders ] g
6 |Do|3s] 1 © 5
5 g
: o
6] L
68 7 |DO! 66 Q E’
2454 END OF BOREHOLE ]
7 ]
installed 50 mm @ monitoring wefl to 6.0 m ]
1.5 m screen covered with geomembrane ]
Sand backfili from 4.3 f0 6.0 m ]
Bentonite seal from 0.3 t0 4.3 m i
Provided with a stee! profective casing 8 3
-9 ]
10 i
1]

O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF MON. WELL NO: 10-65 ricure No: 654

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: August 17, 2010

SAMPLES = X Shear Strength Afterberg Limits ,
1 . {kNim2) g
e SOIL 3] » @ w = P £
Elev. DESCRIPTION 5] |2 e _ &
m) E|g’ 8 & O (blows/0.3m) @ Moisiure Cantent (%) k=
ZlFj2id|w % ® B o) P op B e 2
0.0 Ground Surface 0
2630 | 18 cm TOPSOIL ] [ ]
Firm to hard 1 iD0O| & I3
hered k 1
ey 5 lool 1| 1A 5 —
] ]
: 1
3 (DO 31 = L
2 ]
—brown_| 4 DO} 33 ] £
grey
3 ]
TY CLAY, ] B
St b 5 |po| 46| ] o) o I
4 ] 42
6 |DO| 34 1 O e
h [12 \ g
7 (DO 34| 5 - O . 5
sandy, a trace of gravel 1 . E‘
occ. wet sand and silt seams ] > { g
and layers, cobbles and boulders 8 |po| 32 H by M
] £
6
1 12 ' g
9 {DO| 24 1 [« ° wHifcu
o —
]
] @
73 ] i
] g
; 7 v
10 |Do| 32} 5] D ] \
Y R
2439 | Grey, compact i
SANDY SILT 11 |DO} 25 = \ 4
atrace to some clay
a trace of gravel ]
occ. silty fine sand layers 10
10.4
2428 | Grey, compact
SILTY FINE SAND h
11.0 Contd on Fig. 658 TEER o




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-65 ricure no: 658

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Strest, Teston Road, METHOUD OF BORING: Hollow-Sterm
Jane Street, and Kirby Road, City of Vaughan DATE: August 17, 2010

SAMPLES| . % Shear Strength Alterberg Limits
. E
£ (im2) g
Depth SOIL 3l o w0 we ow T
Elev. -DESCRIPTION 3 ER R Ponctration Resilance &
(m) ElEI218] O (viowso3m ® Moisture Cortent (%) ke
2228 = ® 70w 20 3 4 <
110 11 o ry
2420 [ Grey, compact 12 |DO} 14 ]
SILTY FINE SAND 1
atrace of clay ] \
occ. sit seams and layers 123 !
12.2 ]
2408 | Grey, compact 1‘%
13 [DO| 1
FINE SAND ]
atrace to some silt 13 ]
a frace of gravel ]
occ. sitt seams and layers
13.7, ]
2395 1 Grey, compact ]
14 [DO| 29 | 14 g k4
SiLT
traces to some sand and clay ]
a trace of gravel 15 1
occ. sand seams and layers 1 | |
' 4
15 (DO} 10 1
168 ]
2372 END OF BOREHOLE 16

Instéalied 50 tmim 2 monitoring well to
15.2m

3.0 m screen covered with geomembrane ]
Sand backfill from 11.9t0 15.2 m ]
Bentonite seal from 0.3t0 11.9m 173
Provided with a steel protecive casing

18

19 ]

201

21

22 ]

9 Soil Engineers Ltd.




JOB NO: 1007.5084 LOG OF MON. WELL NO: 10-66 rcure Nvo: 664

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stem
Jane Street, and Kirby Road, City of Vaughan DATE: September 14, 2010
Dopth Soi " Bl 2w ow o et 3
Elev. DES TIO 2| 1312 Penctation Resistance +sture Content
(m} ‘g ,% S § O (blows.3m) @ Maisture ) k
z z A N N I I I, £
0.0 —Ground Surface 0
2843 | 20 em TOPSOIL ] ] %‘
Brown, loose fo dense 1 |DO| 9 1.d
FINE SAND veslbeedl 2 Joofao | 11 P
a {race to some silf : M7
@ trace of gravel 3 |DO} 38 ] ‘
oce, siit seams and layers 2]
b1 ¥
4 DO} 32 ] )
ag 3 5
a i
2613 | Brown, very stiff 5 [po] 30 & ”
SILTY CLAY, Till
sandy, a trace of gravel c
occ. wef sand and sift seams 4]
and layers, cobbles and boulders . %
| 48 ] 1 §
269.7 | Brown, very dense 8 |DOlDOY ! g
SANDY ST 3 o
atrace {o some ;
atrace of Mday §
oce. sity fine sand layers ] " E
8.0 6 ] » -
2583 | Brown, very dense 7 loo| e7 - =
FINE TO MEDIUM SAND
7 ]
traces of sit and gravel ]
oce. sit seams and layers
7.6 b L I}
2567 | Brown, very dense . 8 [DO100+ 1. . (1 | ]
SILTY FINE SAND 8 {
a frace of clay
occ. siit seams and layers
4 - E 3
2 [ 1
Brown, Svi% g{."?{'r 9 |pol 54 ] o) el
a trace to some clay ]
a trace of gravel ]
oce, silty fine sand layers . 10
10.4
253.9 | Brown, very dense
FINE TO MEDIUM SAND b +1
11,0 | Contd on Fig. 668 10 {DO| 83 | 113 0 -

Q Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-66 ricurenoO: 668

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: ‘E’!;c'mg( 27, A@:'d bolznde% g:d K%ele s:rsat. Teston Road, ' METHOD OF BORING: Hollow-Sterm
Street, and Kirby Road, City of Vaughan DATE: September 14, 2010
SAMPLES z % Shear Sln;ngm ' Alterberg Limits "
‘ - {k . -
oeot SOl e wow o | 7 ¢ | @
i i L 5 I“""""_‘
Eev. DESCRIPTION ARE o Sy &
{m) E|&| & f‘i. O (blowsf0.3m) @ Moisture Content (%) o
= i 4 - [ <
Z|Fizlafw = ©_ w R I . S
11.0 1
2533 | Dense ] i
|
_ |
] i
12 \ i
] 3 i
11 {DO| 48 : ¢ . R
| |
FINE TO MEDIUM SAND 13 j E E
X
~ o ] 17 i
12 |DO| 31 | 14 . i i
i
i
traces of siltt and grave! : : :
occ. sl seams and layers 151 E E
i\
13 [pola7| ] S it
. i
16 i
- i
W
ih
18.8 E E
2475 | Grey, dense to ] i
Y very dense 14 |po| 36 | 174 o 3 il
L
ok
FINE SAND ] i 5
iy
18] i
a trace to some silt ] i M
& trace of gravel ] i
occ. silt seams and layers 15 |DOf1004 3 ‘ 4 hd E i
] i
] N
19.2 b 17 5 E
5.1 | Grey, very dense 16 |DOJ0GY ] 1} i
- : i
W[y
y W
FINE TO MEDIUM SAND 204 i
| i
traces of silt and grave! i
occ. silt ssams and layers ] i
21 W
21.3 3
2430 { Grey, compact p . 17
SILTY FINE SAND 17 |DO| 19 ] .
Cont'd on Fig. 66C ]
229 23]

0 Soil Engineers Ltd.




 JOB NO: 10075084 LOG OF MON. WELL NO: 10-66 Fcureno: ssc

JOB DESCRIPTION: proposed Uban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: September 14, 2010
SAMPLES]| .. X Shear Strength Atierberg Limits
E {(KN/m2) g
Depth SOIL il 2 w @ — 2
Elev. DESCRIPTION s 312 Peneiration Resistance
- (m) Ef8| S § O (blowsi0.3m) @ Molsture Content (%} £
; zZ|Fl2 PP RV wf wo» o» o =
22.0 22 .
2423 | Grey, compact to very dense ! ] :
23] b
18 |DO] 28 :
24 ]
] b3 -
19 |DO| 33 ] I
SILTY FiNE SAND 257
26 ] L1
20 |DO| 26 ] 9]
:
& trace of clay 27
occ. sitt seams and layers ]
21 |DOJi00 ] ? '
28]
29
22100 o o
30.0 30
2343 | Grey, very dense ]
FINE TO MEDIUM SAND
traces of silf and grave!
00 occ. slit seams and layers 23 (DO| 92
2384 | END OF BOREHOLE 313
Instalied 50 mm @ monitoring wedl to
244m
3.0 m screen covered with geomembrane i
Sand backfill from 21.0 to 24.4 m 32
Bentonite seal from 0.3tc 21.0 m 1
Provided with a steel protective casing
33 ]

Q Soil Engineers Ltd.




 JOB NO: 1007500 LOG OF MON. WELL NO: 10-67 ricureno: 67

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fight-Auge r
Jane Street, and Kirby Road, City of Vaughan DATE: August 26, 2010
_ SAMPLES £ X Shear Strength Atterbeng Limits
£ (kN/m2) g
o DESCRIPTION e T g
Elev. 2| 12| 2 [ Penetaton Resistance ,
(m) E{2/S{&] O wiowsosm @ Molshure Content (%) £
Ziejz|ale ¥ ® p w] © o» » w =
00 Ground Surface 0
2.1 | 30 cm TOPSOIL ] 1.9
| Brown, very stiff to hard B e 9 EE
i
wealhered | 5 Ipoj 18 | 1 J—c . §§
]
: 42 i
3 |DO| 13 1b () iy
2 ] i
| ] i
] 13 U
SILTY CLAY, Till ¢ loolas| 1 S i
] i
3] i S
. R
s |po| 43 s
i 8
] i 5
sandy, a trace of gravel 4 . 1€
occ. wet sand and silt seams o
and layers, cobbles and boulders ] I
b ™
& |pofood ) ]
5 ] 9
] =i
=
LIV
6 42
. 7 DO 100

2768 END OF BOREHOLE

installed 50 mm @ monitoring well io 5.8 m
1.5 m screen covered with geomembrane (=
Sand backiili from 4.0t0 58 m ]
Bentonite seal from 0.3to 4.0m

Frovided with a steel protective casing

10

L

O Soil Engineers Ltd.




JOB NO: 10075084 LOG OF MON. WELL NO: 10-68 Aeure vo: a4

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Holiow-Sterm
DATE: August 18, 2010

SAMPLES = X Shear Strength Afterberg Limils
oot T 1 &} (knvm2) @
SOIL gl » @ w a (I ]
Elev, DESCRIPTION HAE R ——— — &
(m) E|.|2|E| O towso3m @ Moisiure Content (%) e
Z|Fjzidln ® w7 e wo» » =
0.0 Groun (1 §
2030 | 20 cm TOPSOIL _] : 14
Brown, firm o hard 1 |DO] 14 1 O o
weathered | 1 5
e 2 {Dof 14| - 8] .
7
3 DO} 8 =
2
4 |DO| 12 > 1
3 ] ﬁ
SILTY CLAY, Till s 1po| a4 : =
4 ] i s
6 |Doj78| 7 (s 5
; it =
7 |[DOj48 ]| 5] d i §
sandy, a frace of gravel ] |t
occ. wet sand and silt seams ]
and layers, cobbles and bouklers s |pol a0 ] &
6 ] 12
9 |DONG0H - [
7 ]
10 DOT‘II&I;
g ]
8.1 ¢ 7
- 2738 | Brown, very dense 11 [DO 100+ v
FINE SAND ]
10 ]
a trace to some silt ]
a trace of gravet
oce. silt seams and layers [
] 7
1o Cont'd on Fig. 668 12 | DO NO0H 1] T

O Soil Engineers Ltd.




JOB NO: 1007-s084

JOB DESCRIPTION: Propesed Utban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road,
Jane Street, and Kirby Road, City of Vaughan

METHOD OF BORING: Hollow-Stern
DATE: August 18, 2010

LOG OF MON. WELL NO: 10-68 Feuren o: 65 |

‘ SAMPLES] . X Shear Strength Atterberg Limits
o -..E; (kNfm2) g ﬁ
D Sg':.;r Sl % w w o e o
Elev. ESCRIPTION & g| o o .
(m) £ s{8lg] P (bm.?fﬁ;“ nee @ Moisture Cantent (%) e h
ZiF(2j8lo " » o w|l w o w g z |
1.0 ' 1
2720 | Brown, very dense ]
FINE SAND
a trace to some silt
& trace of gravel 12
122 occ. sl seams and layers ]
2708 [
Brown, very dense 13 |po| 88 .
SANDY SILT 1
a frace to some clay 13 ]
a frace of gravet ]
oce, silty fine sand layers
13.7 ] -
2603 2
Grey, hard 14 |po| 82 | 14 '
SILTY CLAY
atrace to some sand ]
oce. wet sand and silt seams 15 ]
and layers ]
15 DO 62 ?
157 k
26873 END OF BOREHOLE 161
Installed 50 mm @ monitoring well to ]
152m
3.0 m screen covered with ne
Sand backfill from 11610 152 m h
Bentonite seal from 0.3to 11.6 m 17 ]
Provided with a steel protective casing 1
18]
191
20 7
21
22 1

O Soil Engineers Ltd.




JOB NO: 1007-S084 LOG OF MON. WELL NO: 10-69 FeureN 0: 694

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Biock 27, Ares bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Sterm
‘ Jane Street, and Kirby Road, City of Vaughan DATE: September 13, 2010
SAMPLES| .. X Shear Strength Afterberg Limils
B % (kN/m2) %
" DESCRIPTION R L i &
Elev. ] 1@ ;
(m) £ielsls agrioalis iy @ Moisture Cotent (%) £
Z|Fpz|d)w = @ p wof v » 2 e 2
0.0 Ground Surface | 0
2047 | 23 cm TOPSOIL ] 1
Brown, stiff to harg 1 |DO( 12 1 D
weathered | 5 Ipy) 15 | 1 ‘ Fa 1!‘
] 1
3 |Do} 14 % o
-
] 1
4 |DO| &1 ] o
5 ]
SILTY GLAY, Titt 5 lpojsa| ] 4 -«
4]
& [DOhoo+ ] ¢l o
5 ]
sandy, a frace of gravel ]
occ. wet sand and silt seams ]
and layers, cobbles and boulders ]
5] !
7 |DO| 85 ] = .
- H E
7] T
o 4 §,
5100 = i &
] E
8 i o
; g
] ™
. 1 m
; @
9 i
' ] 12 ;
ey 9 [0O[100Y | R =
10
3
10.4 ]
2743 | Brown, very dense ]
SANDY SILT ] 1y
11.0__| Contd on Fig. 698 10 10OJ00Y T ? *

Q Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-69 Feureno: 698

JOB DESCRIPTION: proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: September 13, 2010
SAMPLES £ X Shear Strength Afterberg Limits 3
‘ £ (kNm2) g
Depth SOIL '§ S0 w0 50 200 M p
Elev. | DESCRIPTION _§ s @ Penetration Resistance ; o
m) EIR/2(&] O (owsim ® Molcture Content (%) %
Z2|@|z|of® ® 9 ® of w m » o 2
11,0 1
2737 | Brown, veiy dense ]
12
SANDY SILT ] 1:
1t |DO] 97 ] L=
airace to some clay 13.]
a trace of gravet ‘ 1
occ. sitty fine sand layers
] 19
12 | DO [1004] 14 Wy
15]
15.2 ] 22
285 1 Brown, very dense 13 |DOHOOH ] L}
SILT
traces to some sand and clay 16
a trace of gravel ]
occ. sand seams and layers
16.8 ] L7
2879 | Brown, very dense 14 [DOHOOH 17.] i)}
SILTY FINE SAND
a trace of clay
occ. silt seams and layers ]
18]
18.3 : 22
2684 | Very dense 15 [DO10G 1 4 -
p
19
, ] #1
16 |0OJi00Y] | d
sury _ ]
__brown_} ]
gray 20 ]
traces to some sand and clay ' ]
& trace of gravel
occ, sand seams and layers ]
21
21.3 ] "
2834 | Grey, hard 1 s
SILTY CLAY 17|00y 451 1 o
Contd on Fig. 69C
22.0 22 ]

0 Soil Engineers Ltd.




JOB NO: 1007-s084 LOG OF MON. WELL NO: 10-69 ricure Mo: 63¢

JOB DESCRIPTION: Proposed Utban Development

JOB LOCATION: Biock 27, Area bounded by Kesle Sireet, Teston Road, METHOD OF BORING: Hollow-Stem
_ Jane Street, and Kitby Road, City of Vaughan DATE: September 13, 2010

SAMPLES £ xsmsu?ﬂgm Atterberg Limits g
\ - 5 (kfm2
Depth SOIL k. %0 0 180 200 P'“|—-—..—1u' pur
Elev. DESCRIPTION | | 3| 2 Penctation Resstance @ Moisture Contort (%) i
(m) EIE|S|8] O (lowsn3m <
ZiF|2|8[0 % ® m w| 1© m w e £
220 22
2627 | Grey, hard ]
SILTY CLAY ] 7
18 |DOJ700%] 23 $ '
a frace to some sand ' ;
oce. wet sand and silf seams 3
and layars ]
24 7 |
[ 244 ] 7
2603 | Grey, very dense 19 1DOJ106d ] 1
25 ]
SANDY SILT ]
] 5
20 |DO (j00+ 264
a trace 1o some clay
trace of gravel
occ. silfy fine sand layers §
27 ]
4 1 31
2573 | Grey, very dense 21 D000 b 4 o
SILT 28 ]
traces to some sand and clay ]
a trace of gravel
occ. sand seams and fayers
280 . 29 1 b
2657 | Grey, hard 22 [DOJ100H 1 2 2
SILTY CLAY _ ] L
a trace to some sand | ] :
occ. wet sand and silt seams 30 3
and layers ]
30.3
2844 | Grey, v;rl{ gsnse e ] B
FINE SAND
0.9 a trace of clay . 23 |bO| 87 ] & »
2538 | N\ ___ occ siif seams and layers ¥ 317
END OF BOREHOLE ]
Installed 50 mm @ monitoring well to
296 m ]
3.0 m screen covered with geomembrane 32
Sand backfill from 26.2 t0 29.6 m 3
Bentonite seal from 0.3 to 26.2 m
Provided with a steel protective casing
33
O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-70 Aeureno: 70

JOB DESECRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Fiight-Auge
Jane Street, and Kirby Road, City of Vaughan ' DATE: At_‘g'ﬁ‘ 17, 2010
SAMPLES £ X Shear Strength Attorberg Limits

E T A g
o ESCRIPTION Ile e = = ; ] z

Elev. { D IPT s s 2 Peneiration Resistance . ’
(m) ‘é ! 57 O (blows/0.3m) @ Moisture Content (%) | a:tf
z 2 P v ow . 2 £

0.0 Ground Surface 0
2580 § 20 cm TOPSOIL | ] 17

Very stiff to hard 1 [DO| 18 . C [ :

athered 1 12 1

- 2 [po| a8 | 11 . i 5

A
I
3 {pof4s| 1 & \ iz
SILTY CLAY, Til 2 ] i i &
- 'u ' c
: Q
1 il E
4 |DO| 68 & i <

]

3] i &
sandy, a trace of gravel . HH
occ. wet sand and sitt seams 5 DO 00+ 4 if;
and layers, cobbles and boulders ] i €

: B
6 [pofsa| ¢ & ;
1
— beown ] ¥
Y | 7 DO HO0H ] L 1@
5 ]
53 ]
2537 | Dense to very dense Y
8 |DO| 48 ] = >
SILTY F;fHE SAND s |
a frace of clay — grey| 1
occ. sift seams and layers  brown ] 1
65 7 |DO| 82 ]
2525 END OF BOREHOLE
Installed 50 mm & monitoring well to 6.0 m 7
1.5 m screen covered with geomembrane ]
Sand backfill from 4.3 0 6.0 m ]
Bentonite seal from 0.3104.3 m ]
Provided with a steel protective casing 1

8 ]

9 1

10

113

) Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-71 reurevo: 714

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Kesle Street, Teston Road, METHOD OF BORING: Holiow-Steen/
Jane Street, and Kirby Road, City of Vaughan DATE: August 18, 2010 Wash-boree
SAMPLES £ e g‘(mu?wm Aiterberg Limits g,
Depth SOIL ﬁ 0 100 10 200 [ — E
- = [ 1] N N
E(:ﬁ\; DESCRIPTION é | ;g s EenetraﬂoaReszle;mnw ® Moisture Content (%) E
ZIFl2j8|vw @ o 6| ® » u g 3
0.0 — Ground Surface 0
2517 | Brown, softto fimm - 3 5
1 |DO] & [a
SILTY CLAY
a trace to some sand
oce, wet sand and sift 1
seams and layers 2 |DO| 4 10
15 weathered | ;
250.2 ¥ Brown, very stiff to hard ]
3 |DO| 24 LT
] 1
4 |DO| 82 ]
SILTY CLAY, Till ]
3]
5 1DO{ 81 ] D
sandy, a trace of gravei b
occ. wet sand and sik seams ;
and layers, cobbles and boulders 4
& [DO| &0 ]
46 ] 1
2471 | Very dense 7 |pol 88 ] < .k 'A%
5 1
] ] £1
8 |bo|7s| 3 e -
6 J 4]
9 [pojes| ] < P
SILTY FINE SAND b l‘ e
72 |2
[=%
E E
] 1 c
1 P t
10 jpofer | § ’ | E
] o
a frace of clay $
occ. sit seams and layers b
w
0 3]
— biown _;
grey =
11 |DQ| 58 g %T
10 ] -
104
2413 | Grey, very dense
SILT ]
110 | Contd on Fig. 71B 41 ] N ]

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-71 Fcure Mo: 718

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Sterw/
Jane Street, and Kirby Road, City of Vaughan DATE: August 18, 2010 Wash-bore
SAMPLES & X Shear Strength Atterberg Limits
E (kNm2) g
Depth SOIL § 0 W0 150 20 Pl'.'._..._"f'“
X DESCRIPTION ] eretation Ratidors o
r}',ﬁ‘,’ IPTIO £ g | £ [ Penetration Resistance @ Moisturs Content (%) =
E|&| S E- O (blows/0.3m) s
z|F|2 PP R e} v oz P e £
207 G il 12 Do} s1| " p T ih
. rey, very dense 1 i
SILT — layer. ] . i
traces o some sand and clay 1 i
a frace of gravel ] i
occ. sand seams and layers 12 : :
122 ] it
2305 | Grey, compact to dense 1 1z i
13 |DO| 41 ] D D '8
] i
13 it
4 LI}
il
SILTY FINE SAND Mt
(3 1)
i
14 r —~ _‘ 113
a trace of clay 14 b0 25 ] bl I
oce. sill seams and layers .= i
0
- i
15 i
s * |
: Grey, compact to dense ] [
ey hd 15 100| 26 ] (9] L] b
] i
4 L]
o3 i
i
s
i
17 1: il
FINE SAND 16 (DO 30 ] [i] E :
] !
i
] it
10 !
a trace to some siit ] } :
a trace of gravel ] !
occ. silt seams and layers 17 |DO| 86 ] o ? E i
i
19.] i
] i
i
[11]
A
sity-ciay : 15 i
— Jdayer 1 18 DO [1004 20 : 0
] 17 i
L i
I
] HH
21
1
215 ] ] [
230.% | Grey, compact FINE TO MEDIUM SAND 19 (DO 19 ] 1}
220 | Cont'd on Fig. 71C 22 ]

Q Soil Engineers Ltd.




JOB NG: 1007-5084 LOG OF MON. WELL NO: 10-71 revreno: 71¢ |

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stes v/
Jane Street, and Kirby Road, City of Vaughan DATE: August 18, 2010 Wash-bore
SAMPLES = X Shear Strength Alterberg Limits
1 D SolL g » w w ap — d
| z|Fi2 PP v ow] v op » e £
| 22.0 22 —
2297 | Grey, compact ]
FINE TO MEDIUM SAND 1
traces of silt and gravel :
occ. st seams and layers 1
229 [ 23] 19
2208 ¥ Grey, very dense 20 |DOMO0+ ] 'Y
SILTY FINE SAND :
a frace of clay 24
oce. silf seams and layers 1 -
245 21 |pohood ) 9
2271 END OF BOREHOLE ]
Refusal to augering due to wet sand 25 1
condition 4
Installed 50 mm @ monitoring wefl 1o
241im 3
3.0 m screen covered with geomembrane :
Sand backfill from 20.7 10 24.1 m 26
Bentonite seal from 0.3 10 20.7 m ]
Provided with a steel profective casing
27
28
29
30
33
32
333

O Soil Engineers Ltd.




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-72 AcureNo: 724

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Strest, Teston Road, METHOD OF BORING: Hollow-Stern
Jane S{reet, and Kirby Road, City of Vaughan DATE: September 15, 2010
SAMPLES| . X Shear Strength Atterberg Limits "
] E (kN/m2) %
Depth | SOIL | ﬁ o w0 o 4
Elev. | DESCRIPTION g g Penciration Resistance . &
) E i 3 ﬁ O (blows/0.3m) @ Moisture Content (%) I:-"[
ZiFj2[djw » ® w w] W o» 3 ¢ 2
0.0 Ground Surface 0
2662 | 18 cm TOPSOIL ] ] 1}
Brown, very siiff to hard 1 |DO} 17 1 )
wedthered | 2 Ipn| 40| 1] & J
!
3 DO 25 ] 0 %
SILTY CLAY, Till 2
3 %
4 |DO] 47 1 QO F
sandy, a trace o!f'graﬂ\trel 33 ITz
occ. wel sand and silf seams Fr
and layers, cobbles and boulders ] 5 |Do} so 1 Y *
]
- brown ]
"6 |ooj3s |, o L2
: RV
8.0 6 ]
202 | Brown, compact fo dense 7 ool 26 ] o ?
7
SILTY FINE SAND ]
i =
] 8
a trace of clay 8 |DO| 32 8 - ‘? _,
occ. silt seams and layers ] iy g
] E
] E
9.1 93 1 =
2571 | Grey, hard o [pohood ® ]
1 i
SILTY CLAY, TIIl 1 ' @
10 3
sandy, a trace of gravel ] 2
oce. wet sand and sili seams i
and layers, cobbles and boulders .
o | contdonFig. 728 10 {DOKG0Y . 3 ¥
Q Soil Engineers Ltd.




108 NO: 1omr.sus LOG OF MON. WELL NO: 10-72 reureno: 725

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Kesle Streat, Teston Road, METHOD OF BORING: Holow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: September 15, 2010
SAMPLES} . X Shear Strength Atterberg Limits
E (N/m2) g
Depth SOIL g S0 100 1% 20 PL[—;“' =
) DESCRIPTI 5 S ' o Resi
'i:;‘)’ S ON H g|g] geﬂeﬁmmmw““ @ Moisture Content (%) 5
Egéﬁ’???@eﬂ‘ﬁﬂ%ﬂ?w S
110 ‘ 11
2552 | Grey, hard ]
121 3
SILTY CLAY, Till 1106 o0+ ] ‘ T}
sandy, a trace of gravel 13 ]
oce. wet sand and silt seams : 1
and layers, cobbles and boulders
12 |DOJI00Y $
14 3
151
152 1 12
2510 | Grey, very dense 13 |DOK ] y ol
16
1 17T
SANDY SILT, Tilf - 14]DOJi004 17 3 $
some clay, a frace of gravel 18:
0cc, wet sand and clay seams ] 13
and layers, cobbles and boutders 156 |DOJT00q ] v
19
1 4
16 | DO {100+ ] L :
20
21]
. ] Z
17 10O 100+ ] P -
Cont'd on Fig. 72C ]
220 99 ]

Q Soil Engineers Ltd.




JOB NO: 1007-5084

JOB DESCRIPTION: Proposed Urvan Development

JOB LOCATION: Block 27, Area bounded

by Keele Streat, Teston Road,

LOG OF MON. WELL NO: 10-72 reureno: 72c

METHOD OF BORING: Hollow-Stern

SAMPLES 2 X Shear Strength Alterberg Limis
Depth SOIL 3 ¢ g
B A E
HHHE vl -
220 22
244.2 | Brown, very dense ]
] G
18 GO Tings] 23
SILTY FINE SAND i
atrace of clay 24
oce. 5ilt seams and layers 1
|
19 | BO 1004 e
25
259 . I
2403 | Grey, very dense 20 ;B0 [100+ 26
27
: il
FINE TO MEDILUM SAND 21 {DO) 80 ]
28
traces of silt and gravel ]
oce. siit seams and layers 26 1 [
22 DO 1004 1
30,
23 [DO| 87 ] %)
30.8 ]
235.3 END OF BOREHOLE A ]
Instalied 50 mm @ monttoring well 1o
283 m
3.0 m screan covered with geomembrane ]
Sand backfill from 25.0t0 28.3 m 32 ]
Bentonite seal from 0.3 t0 25.0 m :
Provided with a steel protective casing
33

Q Soil Engineers Ltd.

R




JOB NO: 1007-5084 LOG OF MON. WELL NO: 10-73 roureno: 73

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Biock 27, Area bounded by Keele Sireet, Teston Road, METHOD OF BORING: Fight-Auger
Jane Street, and Kirby Road, City of Vaughan DATE: August 17, 2010
SAMPLES s % sn(?mngm Atterberg Limits g
Depth SOIL Bl o o w = 4 oy
- Elev. DESCRIPTION 8 k- Penetration Resistance ; i
- m E|Z|S|8] O (iowsosm @ Moisture Content (%) =
z|Fj2 PP RN wp v om ow» e s
0.0 Ground Surface ]
%25 [ 25 cm TOPSOIL b ] |
Brown, stiff o hard ool 10 :
h [}
\
westhered_| 1] 12 '
- 2 (DO 27 F E
- \
SILTY CLAY, Tit ; i
T g
3 |DO| 46 ] © - \

] 24 ?
sandy, a trace of gravel ] :
oce. wet sand and siti seams ] T :
and layers, cobbies and boulders 4 |pol 48 3 g ;

7 \
3 ] E
4 4 :
5 |DO| 54 o ;
; .
36 ] 5 (¥
258.7 | Brown, very dense 6 [DOloo+ 4 ; ili
SANDY SILT, Til§ !
some clay, a trace of gravel i
46 occ. wet sand and clay seams ]
B R and tayers, cobbles and bouiders ] r
Brown, dense to very dense 7 |DQ| 70| 5 1 (1]
SILTY FiNE SAND ] g
a trace of clay 3 Rz ]
occ. silt seams and layers 8 |DO| 42 . s o
&g 6 ] || E
25.5 | Brown, gard ] 5
ILTY CLAY ~ £
some sand to sandy 9 {DO| 38 N - 0
£7 occ. wet sand and silt seams : 3
2558 \ and layers 7 ] o
END OF BOREHOLE 3 {fé
Instalied 50 mm @& monitoring well to 6.0 m ]
1.5 m screen covered with geomembrane z
Sand backfill from 4.3 to 6.0 m ]
Bentonite seal from 0.3 to 4.3 m é
Provided with a steel protective casing ]
g ]
10
11

Q Soil Engineers Ltd.




JOB NO: 10075084 LOG OF MON. WELL NO: 10-74 rieure~o: 744

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hokow-Stewn
Jane Street, and Kirby Road, City of Vaughan DATE: September 8, 2010
SAMPLES} € X Shear Strength Alterberg Limits
3 N2y g
[ -]
Depth SOIL £ 0 10 15 200 PiL_____L!L n:‘
[ o w L I- [ - ]
Elev. DESCRIPTION Ela|2]g| Penetmaton Resstance @ Moisture Content (%) E
{m) E gl 3 a O {blows/0.3m) < |
Z|F|2]af® % ® 1 wf ® 3 ® ¢ s I
0.0 Ground Syrface 0
285 | 25 em TOPSOIL ] ; 17
‘ Erown, stiff | 1 [DO] @ | g : L
SILTY CLAY, Tilt ] j
sandy, & trace of gravel  weaihered_| 11 4
occ. wet sand and silt seams 2 |DOf10 il
s ‘and layers, cobbles and boulders
3840 Brown, dense ] 2
SANDY SILT, Tilt 3 |boj3rp O —®
some clay, a trace of gravel 23
23 occ. wel sand and clay seams :
2632 | “____and layers, cobbles and boulders ]
Brown, hard - 4 (DOl 90 %
3 2
5 DO} 70 Q &
SILTY CLAY, Till
4]
sandy, a trace of gravel
occ. wel sand and silf seams ] Tz
and layers, cobbles and boulders s |pol e . q -
25905 €1 T8 ¥
. Brown, very dense 7 lool 72 ] S b
7 ]
SILTY FINE SAND ]
] s
atrace of clay il et 8 b %?.
occ. slit seams and layers 1 g
5
: | €
9.1 ° : N 13 §
- 256.4 12
Grey, hard o |poles 2 - g
SILTY CLAY, Tit} ] ?
10 g
sandy, a trace of gravel ] 2
oce. wel sand and silt seams
and layers, cobbles and boulders
11.0 | Cont'd on Fig. 74B 10 |Do| 82 | 11] D ®

Q Soil Engineers Ltd.




JOB NO: 10075084 LOG OF MON. WELL NO: 10-74 ricureno: 748

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Strest, Teston Road, METHOD OF BORING: Holiow-Stern
Jane Street, and Kirby Road, City of Vaughan DATE: September 8, 2010

SAMPLES X Shear Strength Alterbary Limis

(kN/m2}
9w w 2 e
Penelration Resistance .
O (blowsi0.3m) ® Moisture Content (%)
P 2w w] v op» » e

L

Depth SOIL

Elev. DESCRIPTION
(m) i

Number

Type

M-Value

Depth Scais (m)

10

WATER LEVEL

1.0

-
-t

2548 | Grey, hard
‘ SILTY CLAY, Till

sandy, a trace of gravel

oce. wet sand and silt seams

and layers, cobbles and boulders

12

12.2

LI

253.3 | Grey, very dense 11 |DOH0OY ‘ P

FINE SAND

a trace to some sitt

a trace of gravet

occe. sitt seams and layers

13

13.7

17

2618 | Grey, very dense 12 {pofioos T

4]
SANDY SILT 3
a trace to some clay
& trace of gravel
occ. sitty fine sand layers ]
150 16 ]

2505 | Grey, very dense ; ||

FINE SAND 1 17

a trace to some silt 13 DO} 70 4 .
a trace of gravel

[\ oce. silt seams and layers /

END OF BOREHOLE

I1nsstzaﬂed 50 mm & monitosing well {o

.2 m ]
3.0 m screen covered with geomembrane

Sand bacidill from 11.910 152 m 173
Bentonite seal from 0.310 11.9m '
Provided with a steel profective casing

2408

16

18

19

201

217

F

22

O Soil Engineers Ltd.




JOB NO: 1007-S084 LOG OF MON. WELL NO: 10-75 reureno: 754

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Streef, and Kirby Road, City of Vaughan DATE: September 9, 2010
SAMPLES| _ X Shear Strength Atterberg Limits
E
Do L (kN/im2) g
" DESCRIPTION | PL' : &
Elev. C _ 8 S | £ I Penctration Resistance ]
- (m) E(L|3|8] O (owsosm | @ Moisture Conlent (%) &
Zjel2|8f0 ¥ o m o) v o» w» s
0.0 Groung Surface 0
264.8 - 25 em TOPSOIL ] ]
Brown, stiff to hard | 1 |DO| 11 g
1
weathersd ’ Fa
SILTY CLAY, Till =o-120oj1e T 1o
sandy, a trace of gravel i ] p
oce. wet sand andg sikf seams 3 |DO| 34 1 0 .
and layers, cobbles and boulders 2]
&
4 |DC| 85 0 [ ]
3.0 q ]
261.8 y
Brown, very dense 5 (pol 73
SILTY FINE SAND
a trace of clay 4
occ. slit seams and layers :
46 :
2602 ]
Hard 6 |00} 65| ] © .
— brown 6 . ¥
™17 |oofs]| ; —
SILTY CLAY, Tiil ]
. 7 1
] 72 1 5
8 (DO[ 44 , © - K
sandy, a frace of gravel 1 g
oce. wet sand and silt seams . S
and layers, cobbles and boulders : E
9 et
! ] ‘ 1P %
9 |DOJt00+ ] ) A
| i
] @
1 i
10 ] Z
. ] T
119 | ContdonFig, 758 10 1DO 100+ 1] )

9 Soil Engineers Ltd.




JOB NO: 10075034 LOG OF MON. WELL NO: 10-75 FIGURE N'O: 758
JOB DESCRIPTION: Proposed Urban Development
JOB LOCATION: Block 27, Ares bounded by Keele Street, Teston Road, METHOD OF BORING: Holiow-Stem
Jane Street, and Kirby Road, City of Vaughan DATE: September 9, 2010
SAMPLES £ X Shear Strength Atterberg Limits
3 (kNm2) g
Depth SOIL ' '§ 8 0 0 200 PL|—_._.._,"L
lev. DESCRIPTION 3 g1 enctration Roo e &
E(m) é g § £ Bengml n“g’f‘*f)‘““‘” @ Moisture Content (%) n&“-’
A T ERV-1 R Y s
11.0 11
2538 | Grey, hard : ‘
SILTY CLAY, Ty
sandy, a trace of gravel ‘
occ. wet sand and silt seams ]
and layers, cobbles and boulders 12 ]
122 | 17
2626 | Grey, very dense 11 IDO[ogy B L
SANDY SILT ]
a brace to some clay 13]
a trace of gravel ]
oce. silty fine sand jayers
137 ]
2011 | Grey, very dense 12 00| 72 | 14 o
SILTY FINE SAND 15 ]
13 |DO| 98 =
a trace of clay ]
occ. silt seams and layers 18]
16.8
2400 | Grey, very dense 14 |po| g7 | 173 -
FINE TO MEDIUM SAND
traces of silt and gravel
occ. silt seams and layers ]
18]
| 183 i ] 1
2465 | Grey, hard 15 [DOHooY P
19
SILTY CLAY, TN ]
16 | DO [100+
sandy, a trace of gravel ]
occ. wet sand and silt seams 201
ard layers, cobbles and boulders ]
213
213 | ] 17
2435 | Grey, very dense 17 { DO [100+
FINE TO MEDIUM SAND
Cont'd on Fig. 75C ]
220 22
Q Soil Engineers Ltd,




JOB NO: 10075084 LOG OF MON. WELL NO: 10-75 Aeureno: 75¢

JOB DESCRIPTION: Proposed Urban Development

JOB LOCATION: Block 27, Area bounded by Keele Street, Teston Road, METHOD OF BORING: Hollow-Stern
Jane Sireet, and Kirby Road, Cify of Vaughan DATE: September 9, 2010
SAMPLES! g X Shear sg.};ngm Atterbery Limits »
‘ ‘ T (ki ‘
>l Sou Bl 2 w w ey :
(m) g g ® '-% O (blows/0.3m) @ Moisture Content (%) 'E
Z|Fl2[o)® ® ® n of © » B @ 2
20 243
2428 | Groy, vary dense ]
FINE TO MEDIUM SAND
traces of silt and gravel
228 occ. silt seams and layers ] ]
. &1
2419 | Grey, very dense 18 [DO 100+ 23 P
FINE SAND
& trace lo some sift
a trace of gravel ]
oes, sitt seams and layers 24
244
2404 1 Grey, very dense 19 oo hoo+ ) & 1.
FINE TO MEDIUM SAND 25 1
iraces of silt and gravel ]
occ. siit seams and fayers
[__25.9 26]
82 | Grey, very dense 20 |poHoos ] i)
97 ]
SILT ]
23
21 |DO {100+ [
traces to some sand and ciay ]
a trace of gravel 287
occ. sand seams and layers :
290 29 1 Al
2358 | Gray, very dense 22 |DOTI00H ] T
SANDY SILT ]
a trace to some clay
a trace of gravel ]
20.0 oce. silty fine sand layers 30
248 | Grey, very stiff ] J
SILTY CLAY, TN 1
sandy, a frace of gravel . 3&1
i occ. wet sand and sik seams 23 [DO] 21 ]
20.8 7 and layers, cobbles and boulders 31 ]
239 END OF BOREHOLE ]
Installed 50 mm & monitoring well fo
302m ) ]
3.0 m screen covered with geomembrane
Sand backfill from 26.8 t0 30.2 m 32
Bentonite seal from 0.3 to 26.8 m ]
Provided with a stee! protective casing
333
- -
Q Soil Engineers Ltd.
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Soil Engineers Ltd.

GEOTECHNICAL o ENVIRONMENTAL « BUILDING SCIENCE

100 NUGGET AVENUE, TORONTO, ONTARIO M1S 3A7 « TEL: {416)754-8515 « FAX: (416)754-85 16

BARRIE MISSISSAUGA BOWMANVE LE NEWMARKET GRAVENHURSY PETERBOROUGH

Tel: (T05) 724-7863 Ted: (905) 542-7605 Tel: (305) 6238333 Tel: (905) 853-0647 Tek: (705) 684-4242 Tel: (705) 748-0576

Fax: (T05) 721-7864 Fax: (905) $42-2769 Fax; (905) €23-4630 Fax: (905) 853-5484 Fax; (T05) 684-8522 Fax: (905) 623-4630

APPENDIX

BOREHOLE AND MONITORING WELL COORDINATES (NAD 83)

REFERENCE NO. 1007-S084

HAMIL.TON
Tek: {905) 777785
Fax: (5) 5422769



O

Borehole and Monitori
Reference No. 1007-5084

ng Well Coordinates (NAD 83)

Borehole UTM (Easting) UTM (Northing)
10-01 17T 617187.940 ABE9UDS. 544
10-02 17T 617426.257 AB59653.571
10-03 17T 617427.743 A358550.252
10-04 17T 618394.508 4859733.273
10-05 17T 618351.6815 4850617.221
10-06 17T £18450.308 4859620982
10-07 17T 816799.000 4858796.906
10-08 17T 817803.003 4860526.001
10-09 17T 617941.994 4860295.001
10-10 17T 618769.006 4360841.995
10-11 17T 618587.993 4560468,000
10-12 17T 617158.003 4858955.959
10-13 17T 617169.685 4859158.501
10-14 17T 817194523 4859386.911
10-15 17T 617136.992 4859537 418
10-16 17T 617840.859 4859603867
10-17 17T 617874.957 4860075.119
10-18 17T 617948,980 4859660.004
10-18 177 617001.021 4855750.288
10-20 17T 517832995 4859279.008
10-21 17T 617501.288 4859226.900
10-22 17T 617454.989 4650020003
10-23 177 6108520.005 4860048.008
10-24 17T 617066.360 4559440 5672
10-25 17T 647812.747 4859515434
10-26 17T 617641.003 4858632.993
10-27 17T B17834.905 4858697 988
10-28 17T 618117.274 4858571.952
10-29 17T 618071.576 4858739024
10-30 17T 618056.995 4858953.006
10-21 17T 618255,989 4858427 991
0-32 177 818270.010 4358831.000
10-33 17T 618968.998 4858852 000
10-34 7T 618984.007 4859130.995
10-35 17T 518555.979 4859004977
10-36 17T 616752.001 4859214995
10-37 17T 618522.001 4858502.005
10-38 17T 618764.009 4858580010
10-39 17T §19029.884 4858481.009
1040 177 618903.235 4859699 538
10-41 17T 618934.238 4859955.034
10-42 17T 618638.637 4858815102
10-43 17T 618901.003 4860221.003
1044 17T E17507.842 4859952 117
10-45 17T 618103.772 4860138.139
10-46 177 §18306.001 4360394.092
10-47 177 618542.991 4860775.004
10-48 17T 618026.194 4860239.134
10-49 17T 617703.508 4560104909
10-50 71 617580.607 __4853868.620
10-51 17T 617607.317 4859643428
10-52 17T 617574.070 4359451.886
10-63 17T 618814.163 4B59688.883
10-54 17T 618565.990 4859341.001
10-55 17T 618875.663 4359019.989
10-56 17T 618021.990 A859346.004
0-57 17T 617995.992 4859117.007
10-58 17T 617906997 4858873002
10-68 17T 617575.018 4858761.093
10-60 17T 618842.004 4860537.995
Monitaring Well
10-61 17T 616968.159 48590857.974
10-62 17T 617133.088 4859264032
10-63 17T 617639843 4559161.946
10-64 17T 617848.856 4858637.526
10-65 17T 6147972.411 4858646.313
10-66 17T 617936.6883 4B859760.703
10-87 17T 618231.240 4860599.829
10-68 17T 618233 671 4860600,005
10-68 177 618713.560 4860115.905
10-70 17T 618226.971 48586882.906
10-71 17T 617372.677 4358423.170
10-72 17T 617017.828 4859871.527
10-73 17T 618228.344 4859136.742
10-74 17T 618579.742 4858989.765
10-75 177 519008.536 4858891.11%




