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FOUNDATION INVESTIGATION REPORT
HURONTARIO STREET SOUTH ACCESS ROAD STRUCTURE
AND RETAINING WALLS
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00, WP 2107-05-03, STTE 24-758

Geocres Number: 30M12-270

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a grade separation structure to carry the proposed Hurontario Street South Access Road under
the existing Hurontario Street at the Highway 401-Hurontario Street interchange in Mississauga,

Ontario.  The proposed structure and associated RSS walls will be located on the south side of
Highway 401,

The purpose of the investigation was to explore the subsurface conditions at the site and, based on the
data obtained, provide a borehole location plan, borchole logs, stratigraphic profile and cross-sections
and a written description of the subsurface conditions. A model of the subsurface conditions was
developed to describe the geotechnical conditions influencing design and construction of the
foundations and approach embankments for the structure, as well as for associated retaining walls.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM) under the
Ministry of Transportation Ontario (MTO) Agreement Number 2005-A-000347.

2 SITE DESCRIPTION

The site is located to the southeast of the Highway 401 underpass bridge at Hurontario Street in
Mississauga, Ontario.  Currently two ramps are located on the north side of the proposed road:
Highway 10 N-Highway 401 E ramp and Highway 401 W — Highway 10 N/S ramp.

The lands at the northwest quadrant of Highway 401 and Hurontario Street are generally vacant,
undeveloped and/or agricultural. Vegetation is moderate consisting mainly of tall grass and shrubs.
To the east of Hurontario Street and south of Highway 401, lands have been developed for
commercial and industrial uses. At the site, the ground surface elevation increases towards the east.
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The general site area is located within the physiographic region known as the Peel Plain,
characterized by a level to undulating cohesive glacial till plain underlain by reddish brown shale of
the Queenston Formation with limestone layers.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation was carried out during the period of September 10 to 14 and October 10 to 22,
2007, and consisted of drilling and sampling a total of twenty-five boreholes. Boreholes for the
proposed grade separation structure were numbered HAR-1 to HAR-18 and boreholes for the
proposed RSS walls were numbered RW3-1, RW3-2 and RW4-1 to RW4-5. Boreholes were drilled at
the structure abutments, approaches and retaining walls along the alignment of the proposed
Hurontario Street South Access Road.

Nineteen borcholes were terminated upon auger refusal in shale bedrock at depths of 3.7 mto 10.7 m
(elevations 182.7 mto 189.0 m). Six boreholes were further advanced into shale bedrock by coring to
depths of 8.5 m to 13.7 m (elevations 183.3 m to 185.3 m), with a minimum 3.0 m of rock cores
recovered in each borehole.

The approximate borehole locations are shown on the Borehole Locations and Soil Strata Drawing in
Appendix F. The coordinates and elevations of the boreholes are given on these drawings and on the
individual Record of Borehole Sheets in Appendix A.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.

Solid stem augers were used to advance the boreholes in the overburden and into the shale. Samples
were obtained at selected intervals using a split spoon sampler in conjunction with Standard
Penetration Testing (SPT). NQ rock coring equipment was used to recover core samples of the
underlying bedrock in selected boreholes.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes, visually examined the recovered samples, and
transported them to Thurber’s laboratory for further examination and testing.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation (RQD)
and the Fracture Indices (FI) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Eight standpipe piezometers consisting of 19 mm PVC pipes with screens were installed in selected
boreholes to permit monitoring of groundwater levels. Details of the piezometer installations and
other borehole completion details are as shown in Table 3.1.

THURBER
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Table 3.1 — Borehole Completion Details

Piezometer Tip

Borehole Depth/ Completion Details
Foundation Unit Elevation (m)
North Abufment
HAR-02 | None installed | Bentonite grout to surface.
West .
HAR-03 6.1/187.6 Cuttings from 7:3 mto 6.1 m, sand from 6.1 m
to 4.3 m, bentonite grout to surface.
HAR-04 | Noneinstalled | Bentonite grout to surface.
Centre ;
HAR-05 11.6/185.1 Sand from 11.6 m to 9.8 m, bentonite grout to
surface.
HAR-06 | None installed Bentonite grout to 0.9 m, concrete to 0.3 m and
B cold patch to surface.
ast Bentonit t to 0.9 m, concrete to 0.15 m and
HAR-07 | Noneinstalled | -Chonne grouttod.om, '
cold patch to surface,
South Abutment
West HAR-10 | Noneinstalled | Bentonite grout to surface.
es
HAR-11 None installed | Bentonite grout to surface.
Cent HAR-12 | None installed | Bentonite grout to surface.
entre
HAR-13 None installed | Bentonite grout to surface.
HAR-14 None installed Bentomtt; grout to 0.9 m, concrete to 0.15 m and
East cold paich to surface.
HAR-15 | None installed Bentonite grout to 0.9 m, concrete to 0.15 m and
cold patch to surface.
North Approach HAR-17 8./188.8 Sand from 8.2 m to 6.4 m, bentonite grout to
] ’ surface.
South Approach | HAR-18 | None installed | Bentonite grout to surface.
Retaining Wall
Northeast HAR-03 10.7/185.8 Sand from 10.7 m to 8.8 m, bentonite grout to
surface,
HAR-01 | None installed | Bentonite holeplug to surface.
Northwest RW3-] 4.6/186.3 Sand from 4.6 m to 2.7 m, bentonite grout to
surface.
Rw3.2 None installed | Bentonite grout to surface,
Southeast HAR-16 7 6/188.5 Sand from 7.6 m to 5.8 m, bentonite grout to
surface,
HAR-09 4.3/187.0 Sand from 4.3 m to 2.4 m, bentonite grout to
surface,
RWA4-1 4.6/182.6 Sand from 4.6 m to 2.7 m, bentonite grout to
surface.
Southwest Rw4.-2 Nomne installed | Bentonite grout to surface.
RW4-3 None installed | Bentonite grout to surface,
Rw44 None installed | Bentonite grout to surface.
RW4-5 None installed | Bentonite grout to surface.

THIJREER



Highway 401 Widening — Hurontario Street South Access Road Page 4

4 LABORATORY TESTING

All recovered soil samples were subjected to Visual Identification (VI) and rock samples to
geological logging. At least 25% of the recovered samples of soil were also subjected to grain size
distribution analyses (sieve and hydrometer) and Atterberg Limits testing where appropriate.
Moisture content determinations were carried out on all soil samples. The results of this testing
program are shown on the Record of Borehole sheets in Appendix A and on the figures contained in
Appendices B and C.,

Core samples of the shale bedrock were carefully protected to prevent drying during transport to the
laboratory. Point load tests were carried out on selected samples of intact shale, siltstone and
limestone interbeds upon arrival at the laboratory to assist in evaluation of the compressive strength
of the bedrock. Results of point load tests on the selected rock core samples are shown in Table 1
immediately following the text.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Records of Borehole sheets in Appendix A. Details of the encountered soil
and rock stratigraphy are presented in this appendix and on the Borehole Locations and Soil Strata
Drawing in Appendix F. An overall description of the stratigraphy is given in the following
paragraphs. However, the factual data presented in the Record of Borehole Sheets governs any
interpretation of the site conditions.

In general terms, the soil stratigraphy encountered at this site comprises surficial topsoil or pavement
structure overlying fill underlain by native silty clay/clayey silt till and occasional layers of sand and
silf till. Weathered shale bedrock was contacted below the till deposits. More detailed descriptions of
the individual strata are presented below,

5.1 Proposed Overpass Structure

Boreholes drilled for the proposed structure were numbered HAR-1 to HAR-18.

5.1.1 Pavement Structure

Pavement structure consisting of approximately 110 to 125 mm of asphalt overlying
granular (sand and gravel fill) road base was encountered in Boreholes HAR-06, HAR-07 and
HAR-13 to HAR-15 drilled on Hurontario Street lanes. The thickness of granular fill
measured in the borcholes ranged from 1.1 10 1.4 m and the pavement structure underside is
at elevations 195.2 m to 196.0 m.

THURBER
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5.1.2 Topsoil

Topsoil was identified surficially at the locations of boreholes that were drilled outside of
existing Hurontario Street lanes. The topsoil thickness generally ranged from 80 mm to
150 mm. The topsoil thickness may vary between and beyond the borehole locations and the
data is not intended for the purpose of estimating quantities.

5.1.3 Fill

Fill was encountered below the topsoil and pavement structure in all the boreholes. The fill
generally consists of intermixed layers of various soils:

* Brown, grey and reddish brown silty clay and clayey silt with trace to some sand
trace of gravel,

* Brownsand and gravel with trace of silt and clay;

* Brown fine to medium sand with some gravel to gravelly, trace of silt and trace of
clay;

¢ Brown silt with some sand, trace of ¢lay and trace of gravel;

¢ Reddish brown highly weathered shale fill was contacted in Boreholes HAR-06,
HAR-07, HAR-08, HAR-14 and HAR-15, drilled on the east side of the proposed
north and south abutments. The shale fill was 0.7 mto 2.3 m thick.

Based on recorded SPT values ranging from 8 to 51 blows for 0.3 m of penetration, the silty
clay/clayey silt fill is described as stiff to hard. SPT values of 65 and 80 blows per 0.3 m
penetration and greater than 50 blows per 0.15 m penetration and were observed within the
clay fill in Boreholes HAR-02, HAR-04 and HAR-18.

SPT values measured in the cohesionless fill were 10 to 79 blows per 0.3 m penetration
indicating a compact to very dense density. SPT values greater than 50 blows per 0.15 m
penetration and were observed within the sand fill in Boreholes HAR-12 and HAR-15.

The natural moisture content of the samples obtained from the fill layer ranged from 2% to
19%.

Grain size distribution curves for the cohesionless fill samples tested are presented on the
Record of Borehole sheets and on Figures Bl to B3 in Appendix B. Grain size distribution
results of the cohesive fill are presented on the Record of Borehole sheets and on Figure B4
in Appendix B. Atterberg Limit test results are presented on Figure B10 of Appendix B.

The results of gradation and Atterberg Limit Tests conducted on cohesive and cohesionless
samples of fill are summarized below:

THURBER



Highway 401 Widening ~ Hurontario Street South Access Road Page 6

Soil Cohesive Fill (%) Cohesionless Fill (%)
Gravel 1t09 ' 0to 46
Sand 16 to 39 44 to 86
Silt and Clay - 91043
Silt 40 to 68 -
Clay 15to 25 -
Liquid Limit 2210 28
Plastic Limit 13to 15

The above results show that the silty clay fill is of low plasticity with a group symbol of CL.

In general the fill extended to depths varying from 0.6 m to 6.1 m (elevations 189.2 m to
193.2 m). Thickness of fill ranged from 0.4 m to 6.0 m.

5.1.4 Silty Clay Till

Native reddish brown, brown to grey silty clay till with sand to some sand, trace gravel and
occasional shale fragments was encountered below the fill in all the boreholes. Locally in
Borehole HAR-09, a 400 mum thick layer of clayey silt till was contacted at 2.3 m depth.

Based on SPT values ranging from 17 blows for 0.3 m of penetration to greater than 50 and
100 blows per 0.15 m penetration, the silty clay till is described as being predominantly very
stiff to hard. Occasional blow counts of 6 to 11 are also noted in the till.

The natural moisture contents of the samples recovered from the silty clay/clayey silt till
layer ranged from 10 to 28%. Locally in Borehole HAR-06 moisture content was 3% at
7.6 m depth.

Grain size distribution curves for the sample tested are presented on the Record of Borehole
sheets and on Figures B5 to B9 of Appendix B. Atterberg Limit test results are presented on
Figures B11 to B13 of Appendix B.

The results of laboratory tests carried out on nineteen soil samples were as follows:

Soil Particles (%)
Gravel Dto 16
Sand 8 to 40
Silt 41 to 68
Clay 13t0 29
Liquid Limit 2310 36
Plastic Limit 12to 21

THUREHER
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The above results show that the silty clay till is typically of low plasticity with a group
symbol of CL. One tested sample is of medium plasticity with a group symbol of CL

The depth to the base of the silty clay till layer ranged from 2.3 m to 9.9 m (Elevations
186.6 mto 190.0 m).

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.

5.1.5 Silt Till

Silt till with trace of gravel and sand, was contacted at 2.3 m depth in Borcholes HAR-01 and
HAR-03, which were located on the northwest side of the proposed structure. The layer
thickness ranged from 0.7 mto 1.1 m.

Based on SPT values ranging from 36 to 86 blows for 0.3 m of penetration, the silt till is
described as being very dense to dense.

The natural moisture content of the samples obtained from the sand layer ranged from 10 to
19%.

5.1.6 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded siltstone and limestone layers. The shale bedrock is highly to
moderately weathered within the upper 2 m below which the degree of weathering decreases
with depth. SPT N-values obtained in the upper part of the shale bedrock ranged from 32 to
greater than 100 blows per 0.125 m penetration. Moisture contents ranged from 6 to 10%.
Depth and elevations of the top of weathered bedrock are shown in Table 5.1.

THUIREER
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Table 5.1 — Depth and elevation of Top of Weathered Bedrock

Depth to Top of
Foundation Borehole Weathered Weathered
Element Bedrock Bedrock
(m) Elevation (m)

North Abutment

HAR-02 * *
West 52 188.7

HAR-03 52 188.5

HAR-04 6.1% 189.8%*
Centre

HAR-05 6. 7% 190.0*

HAR-06 8.1 189.1
East

HAR-07 9.4%* 187.6*
South Abutment

HAR-10 * *
West 4.9 188.8

HAR-11 52 188.8

HAR-12 6.7 189.1
Centre

HAR-13 7.6 189.1

HAR-14 7.9 188.9
East

HAR-15 7.3% 189.3%
North Approach HAR-17 82 188.8
South Approach HAR-18 5.8 189.2
Retaining Wall
Northeast HAR-08 9.9 186.6
Northwest HAR-01 3.0 189.1
Southeast HAR-16 6.7 1894
Southwest HAR-09 2.7 159.4

* Proved by coring below augered depth.

Bedrock cores were collected using NQ sized coring equipment. Total core recovery (TCR)
in the bedrock was 100% in all core runs.

RQD values recorded for six of the core runs ranged from 20% to 65% in the upper zones of
the shale (elevations 188.3 m to 184.8 m) of initial core runs, indicate poor to fair rock
quality. Higher RQD values were obtained in subsequent core runs, generally 50% to 100%,
indicating a fair to excellent rock quality. Fracture Index (FI) of the rock, expressed as
fractures per 0.3 m of core, ranged from 0 to 10.

Results of the point load tests conducted on the rock core samples are presented in Table 1
immediately following the text. Average values are also shown on the Record of Borehole

THURBER
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sheets. The typical ranges of inferred UCS for various types of rock cores are summarized in
Table 5.2,

Table 5.2 — Inferred Unconfined Compressive Strength

Unconfined Compressive Strength (UCS)
Rock Type (MPa)
Shale 3to 36
Shale/silistone 1210 72
Siltstone 40 t0 105
Limestone 80 to 130

It must be noted however that point load tests were possible only on less weathered shale or
higher strength limestone interbed samples as the more typical weathered shale cores tended

to be not suitable for point load testing. Broken zones were observed within the cores at
several depths.

The shale bedrock typically contains layers of siltstone and limestone that can be significantly
harder than the shale itself. The distribution, thickness and strength of these layers vary from
location to location, and these layers typically exhibit less pronounced weathering than the
shale. The record of boreholes indicate that within the depths investigated, these hard
nterbeds range from 20 to 200 mm in thickness. Sampling and interpretation from small
diameter boreholes may underestimate the frequency, thickness and strength of the strong
layers and therefore geological expertise and past experience must be applied in any decision
making process regarding the bedrock.

5.1.7 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling.
Standpipe piezometers were installed in six boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.3, along with the measurements in the boreholes upon completion of drilling.

| THURBER
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Table 5.3 ~ Measured Groundwater Levels

Dat Water Level (m)
Foundation | Borehole 2 ; 0; Depth | Elevation Comment
Element ( ) (m) (i)
North Abutment
HAR-02 October 16 4.2 189.6 In open borehole
West October 18 42 189.5 .
HARO3 | November 15 42 1895 | Wpiccomeler
HAR-04 October 15 1.8 194.1 In open borehole
Centre November 10 5.8 190.9 .
HAR-OS | November 15 5.7 1910 | [npiezometer
Fiast HAR-C6 November 18 Dry - -
as
HAR-07 October 19 Dry - -
South Abutment
HAR-10 October 16 7.5 186.2 | Inopen borehole
West
HAR-11 October 10 Dry - -
HAR-12 October 10 Dry - -
Centre
HAR-13 October 22 Dry - -
HAR-14 October 18 Dry - -
East
HAR-15 October 17 4.8 191.8 | Inopen borehole
North October 18 43 192.8
Approach HAR-17 November 1 4.5 192.6 In piezometer
November 15 4.4 192.7
South
Approach HAR-18 October 9 Dry - -
Retaining Wall
September 19 5.9 190.6
September 28 6.1 190.4
Octaber 5 6.1 190.4 .
Northeast HAR-08 October 18 6.2 190 3 In piezometer
November 1 5.9 190.6
November 15 6.1 190.4
Northwest HAR-01 October 10 Dry - -
September 19 4.8 191.3
September 28 4.5 191.6
October 5 4.6 191.5 .
Southeast HAR-16 October 18 472 191 9 In piezometer
November 1 4.5 191.6
November 15 4.7 1914
October 18 1.9 190.3 .
Southwest HAR-09 November 15 19 1903 In piezometer

THURBER
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The groundwater levels measured in the piezometers range from elevations 189.5 m to
192.8 m.

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeabie sands and silts within the
heterogeneous tills, or within the fill.

5.2 Proposed Retaining Walls 3 and 4

Boreholes for the proposed Retaining Walls 3 and 4, located on the west side of the proposed
overpass structure, were numbered RW3-1, RW3-2 and RW4-1 to RW4-5.

5.2.1 Topsoil

Topsoil was identified at ground surface in all the boreholes drilled along the proposed
retaining walls, The topsoil thickness generally ranged from 50 mm to 100 mm. The topsoil
thickness may vary between and bevyond the borehole locations and the data is not intended
for the purpose of estimating quantities.

5.2.2 Fill

Fill was encountered below topsoil in Boreholes RW3-1, RW3-2, RW4-1 and RW4-5 drilled
along the proposed Retaining Walls 3 and 4. The fill generally conststs of brown to grey silty
clay with some sand to sandy, trace gravel, occasional shale and asphalt fragments and
rootlets. Thickness of the cohesive fill layer varies from 1.4 mto 3.9 m.

A 0.7-m thick layer of shale fill was noted at the surface in Borehole RW4-5.

Based on SPT values ranging from 15 blows for 0.3 m of penetration to greater than 50 blows
per (.10 m penetration, the silty clay fill is descnibed as being very stiff to hard.

The natural moeisture contents of the samples recovered from the silty clay till layer ranged
from 7 to 21%.

Grain size distribution curves for the fill samples tested are presented on the Record of
Borehole sheets and on Figure C1 of Appendix C. Atterberg Liumit tests results are presented
on Figure C3 of Appendix C.

THURBER
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The results of laboratory tests carried out on three soil samples were as follows:

Soil Particles {%e)
Gravel Oto3
Sand 16 to 31
Silt 45t0 54
Clay 22 10 30
Liguid Limit 2710 38
Plastic Limit 15t0 19

The results of Atterberg limit testing indicate that the silty clay fill is low to medium plastic
with group symbol of CL and CL

The depth to the base of the silty clay fill layer ranged from 1.5 m to 4.0 m (Elevations
185.7mto 190.1 m).

5.2.3 Silty Clay Till

Native brown, mottled brown and grey silt clay till with sand to some sand, trace gravel and
occasional shale fragments and rootlets was encountered below the fill in Borehole RW4-1
and below the topsoil in Boreholes RW4-2 to RW4-4.

Based on SPT values ranging from 10 blows for 0.3 m of penetration to greater than 50 blows
per 0.15 m penetration, the silty clay till is described as being stiff to hard.

The natural moisture contents of the samples recovered from the silty clay till layer ranged
from 9 to 19%.

Grain size distribution curves for the sample tested are presented on the Record of Borehole

sheets and on Figure C2 of Appendix C. The results of Atterberg limit testing are shown on
Figure C4 of Appendix C.

The results of laboratory tests carried out on three samples were as follows:

Soil Particles {%)
Gravel Oto6
Sand 22 to 28
Silt 47 to 49
Clay : 231026
Liquid Limit 31
Plastic Limit 16

THURBER
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The results of Atterberg limit testing indicate that the silty clay till is low plastic with group
symbol of CL. '

The depth to the base of the silty clay till layer ranged from 0.6 m to 2.1 m (Elevations
185.1 mto 188.7 m).

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders which may account for some high N-values.

5.2.4 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded siltstone and limestone layers. The shale bedrock is highly to
moderately weathered within the upper 2 m below which the degree of weathering decreases
with depth. SPT N-values obtained in the upper part of the shale bedrock ranged from 42 to
greater than 100 blows per (.1 m penetration. Moisture contents ranged from 5 to 15%.

Depth and elevations of the top of weathered bedrock are shown in Table 5.4.

Table 5.4 — Depth and elevation of Top of Weathered Bedrock

Depth to Top of
Foundation Borehole Weathered Weathered
Element Bedrock Bedrock
(m) Elevation (m)

Retaining Wall

RW3-1 1.5 189.4
Northwest

RW3-2 3.1 190.1

RW4-1 2.1 185.1

Rw4-2 0.8 186.1
Southwest RW4-3 0.6 187.2

RwW4.4 1.2 188.7

RW4-3 4.0 188.2

The shale bedrock typically contains layers of siltstone and limestone that can be significantly
harder than the shale itself. The distribution, thickness and strength of these layers vary from

location to location, and these layers typically exhibit less pronounced weathering than the
shale.

THURBER
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5.2.5 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling.
Standpipe piezometers were installed in two boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.5, along with the measurements in the boreholes upon completion of drilling.

Table 5.5 — Measured Groundwater Levels

Water Level (m)
Foundation | Borehole (?ga(;% Depth | Elevation Comment
Element (m) (m)
Retaining Wall
Oct D - .
Notthwest | va-l owggg ig 27 1832 | Inpiezometer
RW3-2 October 1] Dry - In open borehole
(6] - .
RW4-1 8&052 5 I2)r7y 1845 | ‘npiezomeler
RW4-2 October 11 Dry - In open borehole
Southwest ™ a3 October 11 Dry - In open borehole
RW4-4 October 11 Dry - In open borehole
RW4-5 October 11 Dry - In open borehole

The groundwater levels measured in the piezometers ranged from elevations 184.5 to 188.2 m

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be

encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fili.

THUREBER
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6 MISCELLANEOUS
Borehole locations and ground surface elevations were supplied to Thurber by MMM Group Limited.

The drilling and sampling equipment was supplied and operated by DBW Dirilling of Ajax, Ontario.
The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber Engincering
Ltd.

Laboratory testing was carried out at Thurber’s Laboratory in Oakville, Ontario.

Supervision of the field program, interpretation of the field data and preparation of the investigation
report was conducted by Dr. Sydney Pang, P. Eng. and Ms. R. Palomeque Reyna, P.Eng.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations Projects, reviewed
the report.

THURBER ENGINEERING LTD.

Rocio Palomeque Reyna, P.Eng.
Geotechnical Engineer

Sydney Pang, P .Eng.,
Associate, Senior Project Engineer

P.K. Chatterji, P.Eng.
Review Principal

THLIREIER



TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street Scuth Access Road

Inferred
HAR-02 DEPTH 1550 ucs Rock Type
FT. | N, {m)} |Is{MPa)| (MPa) | (MPa) Inferred UC Test Average
RUN #1 18 6 5.64 2.321 1.8969 | 47.26 lsiltstone RUN #1:
20 i1 6.38 0.600 | 0.000 3.00 |[shale AVERAGE | MAX MIN
o 23 5 | 714 0.428 | 0.463 11.12 ishale, siltstone  |Shale 3.00 3.00 3.00
22 9 5.93 0.600 | 0.000 3.00 |shale Siltstone 4726 1 4726 47.26
Shale/Sittstone 11.12 1112 11.12
Limestone
RUN #2 23 g 7.24 0.674 | 0.750 18.01 ishale, sitstone  JRUN #2:
24 11 7.59 0.000 | 0.000 3.00  :shale, siltstone  {Shale 3.00 3.00 3.00
25 11 7.90 0.557 | 0.528 12.88 ishale, siltstone  ]Siltstone 43.45 43.45 43.45
26 4.5 8.04 0.000 | 0.000 3.00  Ishale Shale/Silistone 11.23 18.01 3.00
27 9 8.46 1.509 1.810 43.45 isiltstone Limestone 92.95 92.95 092.95
24 9 7.54 5.000 | 3.873 92.85 ifimestone ]
SUMMARY AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siltstone 45.36 47.26 43.45
Shale/Siltstone 11.20 18.801 3.00
Limestone 92.95 §2.95 92.95
HAR-04 DEPTH inferred | Rock Type
1s50 ucs
FT. IN. (m) |lIs{MPa){ (MPa} | {MPa) Inferred UC Test Average
I
RUN #1 20 6 6.25 0.000 | 0.000 3.00  ishale RUN #1: i
AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siitstone
Shale/Silistone
Limestone -
RUN #2 30 5 9.27 1.03¢ | 0.906 21.73 |limestone RUN #2:
L 30 .8 9.37 1.451 1487 | 3569 |shale Shale 35.69 i 35.69 35.68
30 A 9.42 7788 | 8.041 | 144.97 [shale, siltstone  |Siltstone .
32 2 8.80 0.380 | 0.356 8.55 ishale, siltstone  |Shale/Sillstone | _76.78 144.97 8.55
33 6 10.21 0.288 | 0.310 7.45 ilimestone Limestone 12.96 2173 7.45
34 8 10.57 0.326 | 0.404 9.7¢  [limestone o
. o SUMMARY | AVERAGE | MAX MIN
Shale ~19.35 3569 | 3.00
Siltstone T T
_____ n __|Shale/Silistone 76.76 144.97 8.55
N o Limesione 12.96 21.73 7.45




TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street South Access Road

HAR-05 DEPTH Interred Rock Type
Iss0 | ucCs
FT. IN. (m) |1s(MPa}| {MPa) | {MPa) Inferred UC Test Average
|
RUN #1 1 32 | 10,00 | 0501 | 0501 | 12.03 [shale, sitstone  |RUN #1: .
. ] AVERAGE | MAX MIN_
Shale N .
J L Siltstone i
- Shale/Siltstone 12.03 12,03 0.00
L Limestone o
RUN #2 33 9 | 1020 | 0844 | 0840 | 20.15 [shale RUN #2:
34 16 | 10.62 | 7.200 | 5081 | 122.19 |imestone Shale 20.15 2015 | 2015
34 1 1064 | 4085 | 3.875 | 93.00 |limestone Siltstone
35 11 10.95 | 0.000 | 0.000 | 3.00 |[shale, siltstone  |Shale/Siitstone 6.88 10.76 3.00
a7 7 11.46 | 0401 | 0.448 | 10.76 |shale, siltstone  |Limestone 1G7.60 12219 | 93.00
SUMMARY | AVERAGE | MAX MIN
Shale 20.15 20156 | 20.15
Siltstong
Shale/Siltstone 8.60 12.03 3.00
Limestone 107.60 12218 | 93.00
HAR-07 DEPTH interred Rock Type
Iss0 | UcCs
FT. IN, (m) [is(MPa)| (MPa) | (MPa) Inferred UC Test Average
RUN #1 36 1 11.00 | 0.800 | 0.566 | 13.58 limestone RUN #1:
37 5 11.40 | 0.000 | 0.000 | 3.00 |shale, sitstone AVERAGE | MAX MIN
38 4 11.68 0.000 | 0.00G 3.00 ishale, siltstone  |Shale N
39 4 19.99 | 0.000 | 0.006 | 3.00 [shale,siltstone  |Siltstone B2.40 62.40 | 62.40
38 2 11.63 | 2600 | 2.800 | 62,40 [silistone Shale/Silistone 3.00 3.00 3.00
= Limestone 13.58 13.58 13.58
RUN #2 40 0 12.19 | 0.000 | 0.000 | 3.00 |[siltstone _|rRun#z: B
e 41 ;4 12.60 1.376 1.182 28.37 |siltstone Shale »
41 10 | 1275 | 1.319 | 1.626 | 30.04 [silistone Siltstone 23,47 39.04 300
_ 42 7_.:1.1298 | 0.000 | 0.000 | 3.00 [shale, sillslone  |Shale/Siltstone 343 3.38 3.00
_ 43 3 . 13.18 0.000 | 0.000 , 3.00 |[shale,siltstone [Limestone b
= 44 6 | 1361 | 0119 | 01411 338 [shalesilstone |~ T
- - SUMMARY | AVERAGE | MAX MIN
. o Shale :
Siltstone 33.20 62.40 3.00
_ _ B Shale/Siitstone 3.08 3.38 3.00
- Limeslone |~ 1358 13.58 | 13.58




TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street South Access Road

HAR-10 DEPTH Inferred Rock Type
Is50 ucs
FT. IN. (m} 1lIs({MPa}| (MPa) | (MFa) Inferred UC Test Average
E . ! 1 i
RUN #1 22 6 6.86 ! 1.044 0.934 2242 [siltstone RUN #1: i
_ AVERAGE MAX MIN
. . Shale
Siltstone 22.42 22.42 2242
) Shale/Siltstone
Limestone e
RUN #2 24 7 7.49 5.212 5.442 | 130.61 |limestone RUN #2:
26 3 8.00 0.557 0.528 12.68 |shgale, siltstone Shale 3.00 3.00 3.00
26 5 8.05 0.000 0.000 3.00 |shale Siltstone
27 4 8.33 0.000 0.000 3.00 |shale Shale/Siltstone 12.68 12.68 12.68
. Limestone 130.61 130.61 130.61
SUMMARY AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siltstone 22.42 22 42 22.42
_ Shale/Siltstone 12.68 12.68 12.68
Limestone 13061 1 130.61 130.61
|
HAR-15 DEPTH Inferred Rock Type
is50 ucs
FT. IN, {m} |lIs(MPa}| (MPa} | (MPa) Inferred UC Test Average
RUN #1 30 9.14 0.418 0.458 10.98 |shale, siltstene RUN #1:
30 11 9.42 0.000 0.000 3.00  |shale AVERAGE MAX MIN
31 8 9.65 1.128 0.971 23.31 |shale, siltstone . |Shale 3.00 3.00 3.00
3z 10.5 10.02 2.951 2.632 63.17 |silistone Siltstone G63.17 63.17 63.17
Shale/Siltsicne 17.15 23.31 23.31
Limestone
]
: I
RUN #2 33 ] 10.21 | 0.000 C.000 | 3.00 ishale, siltstone RUN #2: B
T L 4 10.46 4082 § 3.415 81.96 jlimestone/shale |Shale o
35 15 11.05 4.832 4.402 | 105.65 isilistone Siltstone 105.65 105.65
R 38 5 11.10 0.339 0.412 9.89 ishale, siltstone Shale/Siltstone 28.36 3.00
37 B 11.43 3.008 3.008 72.19  shale, siltstone Limestone 86.11 86.11
37 8 11.48 3.501 3.588 | 86.11 limestone
SUMMARY AVERAGE MAX 1 MIN
Shale 1300 3.00 3.00
______ ; Siltstone 84.41 105.65 63.17
. i Shale/Siltstene 23.87 72.18 3.00
B Limestone 86.11 86.11 86.11
|
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200mm sarne

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 3 to 75mm

Sand 0.075 to 4.75mm Not visible particles to 5Smm

Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to

the naked eye
COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.g. silty or sandy) 20 to 35%
And (e.g. sand and gravel) 35 to 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SCILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV'N’
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Sofi 12to 25 2tod

Firm 2510 50 4to8

Stiff 50 to 100 8to 15

Very Stiff 106G to 200 151030

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Soil Strength Prediction 1} Laboratory Triaxial Festing

2) Field Insitu Vane Testing
1) Laboratory Vane Testing
4} SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOJLS ONLY)

DESCRIPTIVE TERM SPT“N” VALUE
Very Loaose Less than 4
Loose 4to 10

Compact 10 to 30

Dense 10 t0 50

Very Dense Greater than 50

LEGEND FOR RECORES OF BOREHOLES

SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample

ABBREVIATIONS TW Thin Wall Sheiby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure

SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength

Sensitivity =

Remoulded Shear Strength

- Water Level

Coen Shear Strength Determination by Pocket Penetrometer

SPT *N* Value Standard Penetration Test *N” Value ~ refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter sphit spoon sampler for 0.3 m depth into undisturbed ground.
bCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached 1o *“A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point inlo undisturbed ground,



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISTONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures,
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic ciays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W, <30%).
GRAINED Wi < 50% CI Inorganic clays of medium plasticity, siity clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, erganic
silts.
HIGHLY Pt Peat and other highly organic soiis.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




12032007

ONTMT4S 2311.GPJ

of

Ministry
Transportation

Ontarig vt
RECORD OF BOREHOLE No HAR-01 10F1 METRIC
G.W.P__ 2107-05-00 LOCATION Hurontario St. South Access Road N 4 832 071.981 E 290 010.469 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY £S
DATUM _Geodetic 2007-11-10 - 2007-14-10 CHECKED BY 2FR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT - REMARKS
E %] 5 PLASTIC LIQuIo v T
b wl|zE] 8 20 4 60 80 0o [T wr) 2 @ &
= N wl=g z L.t 1 ] wp wo | P8 | crANSIZE
ELEV Lig| ¥ 212581 2 |SHEARSTRENGTH kPa
DESCRIPTION == «]z5 o — G HSTRIBUTION
DEPTH Zl3]F | 1338 £ |o unconsined  + FIELDVANE M (%)
e = £(EC] § | QUCKTRIAXAL X taByang | WATER CONTENT (%)
192.1 w 20 40 60 80 100 20 60 kWm2 |GR SA S CL
S\ TOPSOIL; (80mm) o 1
Sity CLAY, frace to some sand, trace 1 S8 24 a
gravel, accasional roollets
Very Stiff
1813 Brawn to Moitled Brown-Grey
0.8 (FILL) KA
%7
LA 2
Silty CLAY, seme sand, trace gravel 5:}-"? 58 52 Q
Hard ;g(
Mattled Brown-Grey /(2
(TILL) PhA]
3 [ &5 | s oH-— 117 53 29
%9
A 450
r%j
5%
Aéﬂ/
189.8 5%
23 SILT, some sand to sandy, trace 194 4 { s5 | =8 o
gravel, trace clay Tt
Very Dense
Brown
189.1 Ty
3L Highly weathered, thinly bedded, 53 | sof o
reddish brown SHALE 150
88 | 100/ o 0 &8 68 24
130
186.3
58 END OF BOREHOLE AT 5.79m
UPON AUGER REFUSAL.

BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TQ
SURFACE.

Numbers refer to 15805
Sensitivily 1o (%) STRAIN AT FAILURE

0




ONTMT4S 2311.GPJ  2/5/08

Ministry of SR
Fransportation . l
Ontario
T, .y
RECORD OF BOREHOQLE No HAR-02 10F 1 METRIC
GW.P._ 21070500 LOCATION Hurontaric St. South Access Road N4 832082.073 E 290 015.967 ORIGINATED BY GA
HwY 401 BOREHOLE TYPE _ Salid Stem Augers COMPILEDBY _ES
DATUM _Geadelic DATE 2007-10-16 - 2007-10-16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT -
ni] =z PLASTIE TURAL Liaun = REMARKS
P c:g o T MOISTURE wii 35 &
51 wlgs| 2 I 40 ¢ 80 100 CONTENT Il
S gl z 5 GERAIN SIZE
ELEV cigi 2! 3|25] & [sHEARSTRENGTHKPa e o e %
DESCRIPTION =1 s 2|2%| £ S DISTRIBUTION
DEPTH § it E: = 8 o g O UNCONFINED + FIELD VANE T 1%)
=z Z1E°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1938 w 20 40 80 80 100 20 4 &0 kNm3 |GR SA SI CL
B TOPSGIL: (80mm) k7
’ . 1 88 65/
Silly CLAY, trace sand, lrace gravel, o
occasional roollets 300
Hard
1931 (FLy
08
SAND and GRAVEL. trace sit, trace 285 | 7 193 U M 47 14
clay {SHCLY
Compacl to Very Dense
Brown
Moist
(FILL}
3 83 18 192 o
4 s8 28 [¢]
190.8 o
3.0 Silly CLAY, some sand, occasional 4?,;;
roollets v
Very Sliff to Hard ,.éf 5 &8 2 b 18 58 24
Dark Grey to Brown et
TILL
(T :é,//
et 190
KA
Sy
1A
’/é !
;)ﬁ‘r/g
%7
4] 5 | ss | w00
4
//,f 189 o
a7
188.7 %%
5.2 Highly to moderatety wealhered. thinly 1 ——
bedded, reddish brown SHALE with - Ft
occasionat green siltslone and - 2 RUN 1#
limestone interbeds TCR=100%,
Coring started at 5.5m 188 SCR=45%,
5 ROD=20%,
Green siltstone interbads at 5.66 1o 1 | rRUN 5 UCS=10MPa
(Shate/Siltstone)
5.72, 5.87,6.22, 8.45106.85,6.73 10
UCS = 47 MPa
6.78 and .88 t0 6.83m (Silistone)
; : 10
Limestene interbeds at €.20 and 6.65m
Highly broken zones at 599 lo 6.10,
6.45 10 6.65 and 6.73 10 6.78m 187 5
Horizontal joints at 5.89 to 5.72, 5.84, RUN 2%
5.87, 5.97, 6.05, 6.07, 6.12, 6.17, 6.22, 0 TCR=100%,
:Ag?;nﬁAS. 6.85, 6.68,8.71, 6.73 and . SCR=100%,
Weak Lo slrong RQD=100%,
Sillstone interbeds at 7.16, 7.29, 7.54, 2 | rUN 5 (gﬁ;}sﬂ'nﬁfne)
kl 1
7.62, 7.70, 7.85, 7.87, 8.00, 8.13, 8.23, 186 UGS = 43 MPa
8.28, 8.31 and 8.46 10 8.53m 5 (Siltstone)
Limestone inlerbeds at 7.11, 7,24, UCS =92 MPa
7.34, 7.54 and 7.90m . (Limestone)
185.3
8.5 END OF BOREHOLE AT 8.53m.
BOREHCLE OFEN AND WATER
LEVEL AT 4.27m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONTE GROUT TO SURFACE.
+ 3 %3, Mumbers referto 2

Sensitivity

15p5
10

{%a) STRAIN AT FAILURE




1211207

ONTMT4S 2311.GPJ

Ministry of )
Transportation . l
Ontarin rUme
RECORD OF BOREHOLE No HAR-03 10QF1 METRIC
G.W.P.___2107.05-00 LOCATION Hurontario 81, South Access Road N 4 832 080.604 £ 290 021.551 ORIGINATED BY _GA
Hwy 401 BOREHOLE TYPE _ Solig Slem Augers COMPILED BY ES
DATUM _Geodetic DATE 2067-10-10 - 2007-10-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES x E RESISTANCE PLOT w RE
- W I FLASTIC URAL LU = MARKS
- 'd—: z ] 20 a0 80 0 00 1T HAISTURE uar | B ] &
) %] ] o w ! I ! 8 (IJ CONTENT z ¥
=l I =1 = z L wp w we| 2% | GRANSIZE
ELEY DESCRIPTION cl2i e | 25| 2 [SHEARSTRENGTHkPa A DISTRIBUTION
DEPTH |5 F = |35| £ O UNCONFINED  + FIELD VANE ¥ 1)
EE FIlEC] @ |® QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
1937 w 20 40 40 8¢ 100 20 40 80 wvm 2 {GR 54 s1 oL
B8 TOPSOIL: (BOmim) e
SAND, trace silt, trace graved, 1 83 42 [+
occasional rootlets, cccasional asphall
at 0.61m
192.9 Dense 193
08 \Brown /
{FILL) 2| ss | a0 s
SILT, trace to some sand, trace
gravel
1922 Compact
1.5 \Bmwn /
192
(FILL) a 55 19 o § 83 12
SAND, fine 1o medium grained, some (5H+CL)
silt, irace tlay, trace gravel
1914 Compael X
23 Brown / iLEl
(FILL) I a]|ss| e o
SILT, trace sand, trace gravel N%E 191
Compact to Dense INRS
Brown :-c -
(TILL) 4
150.3 bodd s | 85 | 17 )
3.4 Silty CLAY, soma sand, occasional ;f
roctlets /‘/’;
Very Stiff to Hard i5% 130
Dark Grey lo Moltled Brown-Grey ‘; I
(TILL) 8%
/’// ¥
%% -
%
L
5
r.g/f/
152 189
Bl 6 | ss | 4 7
7 H 120 60 19
%
188.5 A
52 Highly weathered, thinly bedded, -
reddish brown SHALE
188
7 55 100/ [=3
150
187
186.4
73 END OF BOREHOLE AT 7.32m
UPON AUGER REFUSAL.
BOREHOLE DRY AND OPEN TO
£.10m UPON COMPLETION.
Piezometer instaNation consisls of
19mm diameler schedute PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.im)
Oct18/07 4.2 189.5
Nov 1507 4.2 189.5
. 20 .
3 503 Numbers refer to - .
+7.x RS STRAIN AT FAILURE

Sensilivity . 0



ONTMTA45 2311.GPJ  2/5/08

Minislry of -
Transpertation . l

Ontaric »
RECORD OF BOREHOLE No HAR-04 10F 2 METRIC
GW.P,___21070500 LOCATION Hurontario S South Access Road N 4 832 092.354 £ 290 026158 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Siem Augers COMPILED BY ES
DATUM _Geodelic DATE 2007-10-15 - 2007-10-15 CHECKED BY RPR
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® ? RESISTANCE PLOT e . - REMARKS
= 9 MOISTURE = I
K PREE I 20 40 B0 8O W0 ™ cowewr M7 SO &
7l 2l=E] z T — we w wo| 28 | cramsize
o“lm | a J12 5] € {SHEAR STRENGTHkPa
ELEV DESCRIPTION - 215 = I DISTRIBUTION
DEPTH 13 = 5|28 T |0 UNCONFINED + FIELD VANE y (%)
L o
=12 Z|E°] L ]e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
185.0 w 20 40 60 BO 100 20 40 60 km3 {GR SA 81 oL
01— TOPSOLL: (100mm) [
Silly CLAY, trace 1o some sand, trace i 558 80 o
gravel, cccasional rootlets
Hard
Brown
{FILL) 185
2 58 51 [o]
194.3
15 SAND, fine 1o medium, trace sit,
trace clay Y
55 - Q
Dense 3 % 184
Brown
(FiLL)
4 | 88 30 o o 85 4
1
193 {SI+CL}
5 55 3 s}
192
191.3
45 ?“\;CMY. s0me sand, trace gravel ¢2‘ 5 S5 50/ 0
ar L 5 -}
Maltled Greenish Brown-Grey ,,4:/ T 19¢ 0 18 52 2
(TL) *9&
%%
2%
95
5%
%
Reddish Brown A 180
1898 r’//
6.1 Highly to moderately weathered, thinly  F=—} 7 | &g | so/ °
bedded, reddish brown SHALE with
oceasional green sillstone and clay 120
seams
Limestone interbeds at 9.37 t0 9.40,
9.55, 9.78 and 10.26m 189
Fl
Coring starled al 7 6m 5 RUN 17
Siltstone inlerbeds at 7 67, 8.00, 8.23, 188 TCR=100%,
8.38, 8.43, B.53, 8.56, 8.76 and B.81m SCR=67%,
Clay seams al B,18 and B.61m 3 ROD=35%,
Highly broken zones at 7.62 ta 7.75 UCS=3MPa
and 9.04 o 9.14m T | RUN 4 {Shale)
Horizonlai joints at 7.75, 7.82, 7 87,
7.90, 7.08, 8.03, 8.28, 3.36, 841, 8.43 B
and 8 46m 187 .
Grey Emestone interbeds 2 RUN_Z# N
Weak to slrong ;CR’WOG %,
CR=90%.
® | roo-0om,
SHtstone interbeds al 9.25 10 9.32, 2 | rRUN 186 0 A;lgrsaziMPa
Continued Nexl Page 20
+3 5 3. Numbers refer to 1545

Sensilivily (%) STRAIN AT FAILURE




1212107

ONTMT4S 2311.GPJ

Ministry of -
Transportalion . I
Ontario iy
RECORD OF BOREHOLE No HAR-04 20QF2 METRIC
G.W.P, _ 2107-05.00 LOCATION Hurontario St. South Access Road N 4 832 092,354 E 290 026.15% ORIGINATED BY _GA
HWY an BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geadelic DATE 2007-10-15 - 2007-10-15 CHECKED BY ]PR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES « 4 [RESISTANCE FLOT PLasme  MATURAL £ | REMARKS
- Y 2| & LT MOISTURE wirl £ 5 &
0 5 5] 20 40 60 20 100 CONTENT Z 09
=) i wlzg| z e —— L we w wof 5% | cramsize
ELEV alm| g Z18c g SHEAR STRENGTH kPa S S DISTRIBUTION
BEPTH DESCRIPTION 13| | 35[33] & |o unconrmnen  + mietovane ¥ )
1% Z[Z9 U le QUCKTRIAXIAL X LABVAME | WATER CONTENT (%)
Contivued From Previous Page « 20 40 60 80 100 20 40 60 kim 2 |6k sA s1 cL
9.40 10 9.47, 9.80, 9.98, 10.06 lo e oteeT |
10.13, 10.16, 10.19 and 10.21 0 [Siltstone}
UCS = 35 MP2
Li
185.2 [} {Limeslone}
10.6 END OF BOREHOLE AT 10.64m.
BOREHOLE OPEN TO 10.64m AND 185
WATER LEVEL AT 4.83m.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.
20
43 x 3. Numbers referta

Sensilivity

’Sﬂ’f‘ (%) STRAIN AT FAILURE-



ONTMT4S 2311.GPJ)  2/5/08

Miristry of ERR
Transporation . .
Tra e

Cntario
RECORD OF BOREHOLE No HAR-05 10F2 METRIC
G.W.P.___2107-0500 LOCATION Hurontario 8t, South Access Road N 4 832 098.165 E 290 038.959 ORIGINATED BY _ca
HwY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-16 - 2007-10-16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® g RESISTANCE PLOT NATURAL . - REMARKS
- w PLASTIC MOISTURE Ligui - T
51, 9|28 2 0 40 0 & 100 | puma M| 20 &
| = = = GRAIN SIZE
ELEV Al ¥l 2|25| & [sHEARSTRENGTHkKPa " ” "L £
DESCRIPTION Lol -1 <|ZEF [ | B DISTRIBUTION
CEPTH é 5 E: > 8 5 g Q UNCONFINED + FIELD VANE ¥ (%)
el= F|E9| L |e QUCKTRIAXNAL X LABVANE | WATER CONTENT (%)
195.7 w 0 40 & 80 100 2 40 &0 wim? |GR sa s oL
BA— TOPSOIL: {ECmm) ~
SAND, some silt, trace clay, trace 1 85 35 o
gravel, occasional rogliets
Dense
Brown 196
Moisi
(FiE) 2| ss ] 3s a
195.2
15 SILT, ctayey, some sand
i 195
Very stifl to hard 3| ss 46 >
Brown
Maist
(FILLY
488 18 o 1 16 B8 15
194
183.6
3.0 SAND, fire to medium grained
Comoact 5| ss| 18 o
Brown
Moist
(FILL} 193
1921
45 Silty CLAY, some sand, lrace gravel, 192
occasional roctiets
suiff ] 58 14 -]
1915 Dark Grey to Reddish Brown
52 (FILL) ﬁ/
Silty CLAY, some sand, trace gravel 'é/
Hard %
Motiled Brown-Grey ‘g & 2 4 131
(MLL) 7%
2%
ﬁ
b ]
copbies :/;’(/ 7| ss | so/ o 4 5 50 2
‘?’/ Ak
150.0 WA
6.7 Highly lo maderately weathered, thinly 180
bedded, reddish brown SHALE with
occasional green siltslone interbeds,
occasional imestone interbeds and
clay seams
ss | 100 189 o
150
Fl
Coring slarted at 8.5m RUN 1#
188 1 TCR=100%,
SCR=38%,
3 RQD=52%,
Silstone inlerbeds at 8.94, 9.12, 8.25, RUN o UCS=12MPa
9.32, 9.65, 9.80 and 10.01m {Shate/Siltstone)
Limestone interbeds at 9.37, 9.60 1o
9.63 and 9.75m 187 5
Clay seam at 9.86m
Highly broken zones a1 9 6010 9.65 s
Continued Next Page a0
+3 % 3. Numbers referto 15_¢_5

Sensitivity 4 {%) STRAIN AT FAILURE




1212107

ONTMT4S 2311.GPJ

Ministry of .
Transportation . l
Onlarig Treun
RECORD OF BOREHOLE No HAR-05 20F2 METRIC
GMW.P,__ 2107-0500 LOCATION Hurontarip St. South Access Road N 4 832 098,165 E 290 038.959 ORIGINATEDR BY GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Gecdetic DATE 2007-10-186 - 2007-10-16 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | w [RESAMEC CONE FENETRATION
W | = PLSTE MR loun £ REMARKS
MO
& wl22| 3 0 40 80 100 [T e Wt £ 5 &
S w1z 2| 2 N Y W w w w | 3% | cramsize
ELEV Lla| ¥ 2 {27/ 9 |SHEAR STRENGTH kPa
DESCRIETION El2| & 2]z £ —_————— DISTRIBUTION
SEFTH st3 fa 5125 L 1O UNCONFINED + FIELD VANE T (%)
ElZ 25| & le QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “" 20 40 B0 80 100 20 40 60 w¥m3 |GR SA SI CL
and 9.80 to 9.86m Hi RUN 2#
Horizontal joints at 8.56, 8.94, 8.97, .y 0 TCR=100%,
9.02, 9.60, 9.63, 9.70, 9.75, 9.78, 9.83, SCR=100%,
9.86 and 9.91m 4] RQD=100%
Sightly weathered to frash, thinly . _ :
bedded, weak, reddish brown SHALE 2 | run 3 186 o (gt?i;)zompa
occasional silt stone and fimestone H UGS = & MPa
interbeds ‘_:- 0 ({Shale/Siltslore)
Siltstone interbeds at 10.08, 10.1%, U(;S =107 MPa
10.36, 10.74 40 10.77, 11.07 to 11.13 o {Limestane)
185.1 and 11.56 to 11,58m x -
116 Limestone interbeds at 10.46, 10.62,
10.72 and 11.13m
END OF BOREHOLE AT 11.58m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.74m UPON
COMPLETION.
Fiezomeler installation consists of
19mm dfameler schedule PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
Nov 01/07 5.8 190.9
Nov 15/07 5.7 121.0
+3 3 3 Numbers refer ta 15_%‘;5 - :
"7 Sensitivity % (%) STRAIN AT FAILURE



121207

ONTMT45 2311.GPJ

Ministry of s
Transg;rtaliun . l
Ontatio fpp

RECORD OF BOREHOLE No HAR-06 10F1 METRIC
G.W.P,__ 21070500 LOCATION Hurontario St. South Access Road N 4 832 110,692 E 290 044.337 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Salid Stem Augers COMPILED BY ES
DATUM _Geodatic 2007-10-18 - 2007-10-18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 4 |RESISTANCE PLOT st ATRA o k| REMARKS
- 'E g o 2 40 60 w0 100 LIMGT MOISTURE war| E 5 &
] o = Q “ | ) 1 ¥ 1 CONTENT z 5
26w | B|2E] 3 wp w w | 38 | cransize
ELEV DESCRIETION & g o 2 25 E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH s|S|F| 31253 L |0 UNCONFINED  + FIELDVANE ¥ %)
E1Z FIEC] L |® QuekTRIAxAL X LABVANE | WATER CONTENT (%)
1972 L} 20 40 60 80 100 200 40 ®0 Wwim3 |Gk 5a 81 oL
.81 ASPHALT: {125mm)
0.1 197
SAND and GRAVEL, trace clay 85 43
Dense to Compact
Brawn
Maist
{FILL)
195.9 58 | 1os o % 45 9
120 SHALE, highly weathered, very stf, (Sk+cL)
reddish brawn
(FILL}
ss | 20 o
885 17 ]
1941
30 Sily CLAY, some sand, trace gravel 394
Sliff
Matiled Reddish Brown to Brown 58 12 °
{FILL)
192.5
48 Silly CLAY, some sand, trace gravel f:'/;
Hard f/“
Brown to Moltied Brown-Gray g? 55 e ol 4 47 28
{TILL) 7* #
,/',/ 162
7%5
%%
P
e
’;/..A
/ﬁ/
7%
H
g¢ 191
g ss | 44 e
g
7
197
97
4
o
A 2 180
44
7
rx_
’Z'/ 55 | 35
%7
189.4 2%
|_188:4] _  Highly weathered, thinly bedded, =] 189
8.2 reddish brown SHALE
END OF BOREHOLE AT 8.23m
UPON AUGER REFUSAL.
BOREHOLE CPEN AND ORY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTOMITE TO 0,9m, CONCRETE
TC 0.3m AND COLD PATCH TO
SURFACE.

To20
Numbers refer lo . 5 ,¢ 5

Sensilivity

(%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  2/5/08

Ministry of -
Transpertation . I
Ontario Tru s
RECORD OF BOREHOLE No HAR-07 10F 2 METRIC
GW.P. 21070500 LOCATION Hurontario $1. South Access Road N 4 B32 107.251 E 290 047.956 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Sofid Stem Augers COMPILEDBY _ g8
DATUM _Geodetic 2007-10-19 - 2007-10-19 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ';_'3 RESISTANCE PLOT L - - REMARKS
w (4 | T
5 nl22] 8 2 40 80 &0 100 [ Ceme ™| £S5 &
o I I EE z X i L 1 wp w w | 28 | cransze
ELEV o] o e al| 2 |SHEAR STRENGTH kPa
DESCRIPTION = | g 2|28 = Lt MSTRIBUTION
DEPTH (5| F 2|23 & |© UNCONFINED  + FIELDVANE Y (%)
£12 Z|ZC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
197.0 w 2 40 B0 80 100 20 40 60 kNim 3 {GR SA SI CL
g-? ASPHALT: {110mm) 1
' SAND and GRAVEL 53 | 41 o
Dense
Brown
(FILL}
1960 55 16
11 Silty CLAY, Irace 1o some sand, trace
gravel
Very Stiff to Stiff
Reddish Brawn
(FILL}
Layar of highty weathered, reddish 85 a °
brown SHALE {1.5m thick)
58 | 1
Q
sand, occasicnal shale fragment
88 | 12 +H 2 25 57 16
192.5
4.6 Sity CLAY, some sand )g/‘
Hard //‘? $5 | 46 o
Brawn :ﬁf’
(TILL) :ﬁ ]
7
7,
7
2%
L]
.
1%
/ﬁ/
Occasional sit seam /2/
Occasional iron oxidized staining o 58 | 61
Brown 1o Motlied Brown-Grey }4?; b 217 5 7
77
e
7
i2¢
i
i
#/J
44 85 | o6 o
,//;// 5
o7
o
27
/‘.
LA
(1
114
17
/2
%%
97
Possible sand seam at 9.1m 1 55100/
187.6 ] 100
9.4 Maderately weathered Lo fresh, thinly
bedded, weak ta strong, reddish
brown SHALE with occasional green
siflstone interbeds and grey limestone

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE




12112107

ONTMT4S 2311.GPJ

Minislry of -
Transpaoriation . I
Ontario T
RECORD OF BOREHOLE No HAR-07 20F?2 METRIC
GW.P__ 21070500 LOCATION Hurontario St Soulh Access Road N 4 832 107.251 £ 290 047,966 ORIGINATED BY Ga
HWY 404 BOREHOLE TYPE _ Sokd Stem Augers COMPILEDBY _ ES
DATUM _Geogetic DATE 2007-10-19 - 2007-10-19 CHECKED BY RPR
DYNAMIC CONE: PENETRATION
SOIL PROFILE SAMPLES E :_:13 RESISTANCE PLOT - NATURAL o — REMARKS
w MOISTURE ~ L
5 wiZZ| 8 20 40 60 80 o v TR ww] £ 5 &
SlElw| 8122 & e wp w wo| 5% | oramsize
ELEV DESCRIPTION Fle| e | Fi{2a| 2 [SHEARSTRENGTH kPa S S— DISTRIBUTION
BERTH s|3|F| 3|38] £ |o unconemed  + FiELDvane Y (25
=8 (221 L |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 2% 40 60 80 100 20 4 w0 wim 3 foR 54 81 oL
Highly weathered, thinly bedded, very 187
wegk, reddish brown SHALE
FI
Coring started at 10.7 RUN T
ofing slarted at 10.7m 5 TCR=100%.
186 5 SCR=65%,
Sillstone interbeds at 10,67, 11.00 (o ROD=65%,
11.05, 11.13, 11.18, 11.23, 11.25, RUN 0 UCS=3MPa
11.30, 11,38, 11.53 to 11.58, 11.68, (Shale/Siltstone)
UCS = 62.4 MPa
12.02 and 12.18m -
: . 0 (Silistone)
Limestone interbeds at 11.15, 11.30 UCS =13 MPa
and 11.6310 11.68m (timestone)
Highly broken zones at 10.67 to 185 0
10.97m RUN 2#
Horizontal joints at 11.00, 11.07, 11.13, 0 TCR=100%
+1.20 and 11.25m . SCR=100%.
Siltstone interbeds al 12.19 to 12,29, RCD=100%,
12.40, 12.42, 12,5510 12.65, 12.73t0 RUN 0 UCS=3MPa
12.83, 12.83 1o 12.88, 13.01 10 13.11, 184 {Shale/Silstone)
UCS = 33.2 MP3
13.18, 13.36 and 13.39m (Silstone)
Limestone interbeds at 12.50 and 0 UCS = 13 MPa
12.88m {imestone}
183.3 o 0
13.7 END OF BOREHOLE AT 12.72m.
BOREHOLE OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE Y0 0.8m, CONCRETE
TG 0.15m AND COLD PATCH TO
SURFACE.
+ 2 5 3. Numbers refer o

Sensilivity

20 -
‘5?;5 {%) STRAIN AT FAILURE




12112/07

ONTMT4S 2311.GPJ

Ministry of _ J
Transportation
Ontario . .

T
RECORD OF BOREHOLE No HAR-08 10F2 METRIC
G.W.P.___ 2107-05-00 LOCATION Huronlario St. Seulh Access Road N 4 837 118.929 £ 280 057,007 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE __Sofd Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2007-09-14 - 2007-09-14 CHECKED BY RPR
SOIL PROFILE SAMPLES | | w [REaiois ZONE PENETRATION
E w0 a:l PLASTIC :3:’& LIOLHD = ":E REMARKS
'6 o $ % EZD_ bzg 210 4.0 GP B.D 190 T ONTENT LT g § GRAI: -
P | w w
ile| Wl 3|oE] & [sHEARSTRENGTH kP2 P M L
ELEV DESCRIPTION ISl & | 2|2 g — DISTRIBLTION
DEFTH SIS| F] 5|33 £ | O UNCONFINED — + FIELDVANE 1 %)
ElZ F|ZEC] U e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1965 w 20 40 60 80 100 20 40 80 kim 3 |or sa 81 CL
g 2 TOPSOIL: (100mm) i
Fine grained SAND, occasional sit, 1 S5 16 o
accasional gravel
1959 Compact 196
07 \Brcwn /
Moist
{FILL) 2 ss | 15 o
Sitty CLAY, trace sand, occasional
rootlets
Very Stiff to Stff
Dark Gray 195
(FILLY 31 ss | . °
Layer of highly weathered, reddish
brown SHALE {700mm)
sand, accasional shale fragments
Reddish Brown to Brown
4| s8 8 194 < 1 21 55 23
Qccasicnal iron oxidized stains
5| s8 8 o 2 39 40 19
193
192.0 |
45 Silty CLAY, with sand, trace gravel "é 92
SHff to Hard cXi6 | ss | 1 d-H 2 40 45 13
Brown !//f/
(TiLL) ‘//('4
iy
/; 191
e
/&f
75 Y
4
,4,2
ﬁf 7|85 | 24 o 2 3 46 22
%% 180
% A
Y
72
1%
V4
%7
A
%
7 % 189
Brown to Reddish Brown ',’/(/
g/ B | ss | 57 o -H 16 26 43 15
Lo
kA
.
??/
t97 188
%
“
,;/
7
9%
97
Htd o | ss | a0 o
ﬁf 187
5/
186.6 3
Contirnued Next P - -
ontinued Next Page +3 %3, Numbers refer lo 15-{2§,5

Sensltivity U (%) STRAIN AT FAILURE



1212107

ONTMT4S 2311.GPJ

Ministry of
Transportation

Onlario e
RECORD OF BOREHOLE No HAR-08 20F2 METRIC
GW.P. 21070500 LOCATION Hurontario St, South Access Road N 4 832 118,920 E 280 057.007 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Solig Stem Augers COMPILED BY __ mFA
DATUM _Geodelic DATE 2007-00-14 - 2007-09-14 CHECKED BY RPR
SOIL PROFILE saPes e |y RS TANCE Tt O I RATION e owmen b | Remarks
PLAS' L I
- E g o 20 40 50 80 100 LiMIT MOISTURE war| & (ID F:
=] b =9 @ N f L f 1 CONTENT £ 5
2 SIZE} 3 wp w wi | S8 | crawsizE
ELEV tim| H S 19 51 9 [SHEAR STRENGTH kPa
DESCRIPTION El= 2z = O DISTRIBUTION
DEPTH é 5 t z 8 o § O UNCONFINED + FIELD VANE Y (%)
2l = ZIES] L | QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 €0 kim 3 JGR 54 s1 CL
98| Highly weathered, tainly bedged,
reddish brown SHALE
1855 186
107 END OF BOREHOLE AT 10.7m
UPON AUGER REFUSAL,
BOREHOLE OPEN AND DRY TO
10.7m.
Plezometer instaliation consists of
19mm diameter Schedute 40 PVC pipe
with & 1.52m slolted screen.
WATER LEVEL READINGS:
DATE DEFTH{m)
ELEV.(m)
Sep 19/07 59 1906
Sep 28/07 6.1 150.4
Qct 05/07 6.1 1904
Oct 18/07 6.2 180.3
Nov 01/07 59 190.6
Nav 15/07 6.1 190.4
20
+ 3y 8. Mumbers refer to ,5¢5

Sensitivity 10

{%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

%\_Jlinistryoaf . f
ranspariation
Ontario . l
RECORD OF BOREHOLE No HAR-09 10F 1 METRIC
GW.P.  2107-05-00 LOCATION Hurontario St, South Access Road N 4 837 067.557 E 290 023.701 ORIGINATED BY GA
HWY 401 BOREHCLE TYPE __Sofid Slem Augers COMPILED BY __ES
DATUM _Geodetic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ¥ RESISTANCE PLOT - - o - REMARKS
W MOISTURE H I
5 w |22 8 40 B 80 w00 |MT s 7| BB &
215 wl=gl z b b wp w wo| 28 | sransie
ELEV Ltmi A28 1 2 {SHEARSTRENGTHkPa
DESCRIPTION A 2|5E] & P DISTRIBUTION
DEPTH § 5 t = 8 S g O UNCONFINED + FIELDVANE Y (%)
BT F[EC] @ ]e QUCKTRIAXAL X LaBvang | WATER CONTENT {3%)
1922 i 20 40 B0 BO 00 20 4D 80 kNm3 |GR SA 81 CL
99 _ toPsolt: {150mm) =
0.2 ) 192
Silty CLAY, trace 1o some sand, trace 1 S5 FiH] o
1916 gravel, occesional shale fragments,
. oceasionat roollels
06 Very S :{;';’)
Reddish Brown /f
(FILL} 2 12 | S5 | 57 o
Silty CLAY, trace to some sand, trace L é 191
}g-:a\f ’%ﬁ
ar ‘e
Mottled Brown-Grey ﬁf 1| ss | sor o
{TILLY o ¥y
£y TAF
77 i
r/g
189.9 %7 180
23 Clayey SILT, witk sand )4, 85 | S0 - e 0 32 52 18
Hard 5 A80 ¢
189.4]  Brown
27 \mw /
Highly weathered, thinly bedded, U
reddish brown SHALE S B . °
150 |-
188
85 | 100/ o
187.3 F— 75
43 END OF BOREHOLE AT 4.93m
UPON AUGER REFUSAL .

BOREHOLE DRY AND OPEN TO
427m

Pigzometer inslallation consisls of
19mm diameter schedule pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
Oct 18/07 1.9 190.2

Nov 15/07 1.9 190.3

+

3

X

3,

Nurnbers refer lo
Sensilivity

20
‘5%5 (%} STRAIN AT EAILURE




ONTMTaS 2311.GPJ 2/5/08

Minislry of A=
Transporiation . ‘
Ontaric -
RECORD OF BOREHOLE No HAR-10 10F 1 METRIC
G.W.P, _ 2107-05-00 L OCATION Huronilario 51 Seuth Access Road N 4 832 077.987 E 290 031.489 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ES
DATUM _Geodetic DATE 2007-10-15 - 2007-10-18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES 5 ‘2' RESISTANCE PLOT - o Lot — REMARKS
= @ HOISTURE [ =
5 w23 & 20 40 60 80 100 | oy MT| 58 &
Slel L1 91228 =z e e I wp w w | 28 | cramsze
ELEV gl w 2|85 £ |SHEARSTRENGTHkPa I DISTRIBUTION
DESCRIPTION s 2|28} E
DEPTH e = > |28 £ |O UNCONFINED + FIELD VANE Y %)
ElZ z[£°] & | quokTRIAXAL x LaBvang | WATER CONTENT (%)
1937 w 20 40 60 B0 100 20 40 60 km 3 JCR SA 81 CL
BB TOPSOIL: {80mm) =
’ 1 858 66
SAND, gravelly, some silt, some clay b
Compacl 1o Very Dense
Brown
(FILL) 193
2 S8 42 = 8 44 28
(S1+CL}
192
3 85 10 =]
191.4 )
2.3 Sifty CLAY, lrace to some sand, trace
qravel
4
Very Stiff to Hard 58 & - Tor s
Mottled Brown-Grey to Reddish Browrt 9
{FILL)
5| 88| 25 °
180
189.6
41 Silty CLAY, trace lo some sand, trace L
]
gravet -"ﬁ
Hard ,:’;’%
Brown "gﬁ 51 55 | 50 )
1g8g| (ML) %% 100 188
4.8 Highty to moderately weathered, thinty [ ——]
bedded, reddish brown SHALE with =
occasional green sitstone interbeds 3
3 Fl
Coring started at 5.5m 5 RUN 1
188 TCR=100%,
s SCR=56%,
RQO=35%.,
Siitstone interbeds at 5.49 ta 5.54, RUN o UCS=22MPa
566, 5.94, £.86 t0 6,88 and 5.93m (Sittslone)
Highty broken zones at 5.48 to 5.56,
5.69 lo 5.72, 5.82 to 5.00 and 6.58 to 8
£.65m 187
Harizontal joints al 5.56, 5.64, 5.69, ! RUN 2
5.72, 5.79, 5.92, 5.94, 5.97, 6.10, 6.42, #
6.50, 6.55 and 5.76m * TCR=100%,
SCR=73%,
h 4 5 RQDC=50%,
B UCS=3MPa
Sitstone interbeds al 7.09, 7.21, 7.34 RUN 186 5 (Shale)
o742, 7.48107.57, 76210 7.64,7.72 UCS =12 MPa
to 7.77, 7.8510 7.87, 8.03 to 8.08 and (Shale/Sillslone)
8.41 to B.46m 0 ULCS the 130 MP3g
X E imast
Clayseams at 8.15%0 8.21m o one)
185.2 Highly broken zones at 7.37, 7.4% and 2
&5 7.67to 7.75m
Horizontal joints at 7.21, 7,26, 7.34,
7.52, 7.57. 7.62, 767, 7.75,7.80, 7.85,
8.18 and §.25m
END QF 8BOREHOLE AT 8 46m,
BOREHOLE OPEN AND WATER
LEVEL AT 7.54m UPON
COMPLETION.
BOREHOLE BACKFILLED WiTH
BENTONITE GROUT TO SURFACE.
+9 3. Numbers refer to

Sensitivity

20
‘5*30’5 {%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  2/5/08B

Ministry of Amn
Transportation . l
Ontario re———
RECORD OF BOREHOLE No HAR-11 10F 1 METRIC
GW.P.__2107-0500 LOCATION Hurontario St South Access Road N 4 832 076.517_E 290 037,072 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY ES
DATUM _Geodelic DATE 2007-10-10 - 2007-10-10 CHECKED 8Y RFR
DYNAMIC CONE PENETRATION
SO PRCFILE SAMPLES 5 g RESISTANCE PLOT i NATURAL _— - REMARKS
7] MOISTURE = I
5 wi{SE| B 200 40 6 80 100 ™M o T 5O &
2lel | YizZE]l 2 L we w w | 22 | cramsize
ELEV DESCRIPTION Ble a2 | 2125 2 [SHEARSTRENGTHKPa —_— DISTRIBUTION
DEPTH z 2 r 1258 § |O UNCONFINED  + FIELD VANE y %)
S z |€°] @ |e auckTRAXIAL X LaBVANE | WATER CONTENT (%)
1040 a 20 40 B0 B0 100 20 40 6D kwm 3 [GR sA 81 cL
g ‘1‘ TOPSOIL: (100mm) 194
SAND, ctrace silt, trace lo some 1 85 ar 9
gravei
193.4 Dense
0.6 Brown
Moist
(FILL) 2185 | 48 193 o
Clayey SILT, some sand, trace gravel
. Hard
1592.5 Brown
15 \yFiLLy /
Silty CLAY, race lo some sand, lrace 3 58 i 9
gravel
Stiff to Very Stiff 152
Dark Grey
{FLLL)
Mottled Brown-Grey to Reddish Brown a 55 23 o
191.0 101
30 Sty CLAY, trace sand, Irace gravel, ;éf
occaspnal rootlets J/”//' 5 | ag 28 o
Very Stiff te Hard _/(,;
Bark Grey to Mollled Reddish Brown .«’,:3/
(TILL} . {;/
9%
‘9 % 190
74
59
1]
7%
:ﬁ/ 5 | 88 [ o0 o 120 56 23
¥ 125
%7
1888 ' 159
5.2 Highly weathered, \hinly bedded,
reddish brown SHALE
188
ss | 180/ o
125
Highly to moderatety wealhereg
187
6 | S5 [ 100/ °
100
186
1855
85 END OF BOREHQLE AT 8.53m
UPON AUGER REFUSAL.
BOREHOLE DRY AND OPEN URPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 %3 Numbers refer to

Sensilivily

20
1S ) STRAIN AT FAILURE




2/5/08

ONTMT4S 2311.GPJ

Ministry of "
Tranapaortation . l
AL

Cntario
RECORD OF BOREHOLE No HAR-12 1 OF 1 METRIC
G.W.P__ 2107-05-00 LOCATION Hurontarig St. Soulh Access Road N 4 832 086,283 F 290 033.712 ORIGINATED BY _GA
HWY 401 BOREHCLE TYPE __Salid Stem Augers COMPILEDBY __ES
DATUM _Geodetic DATE 2007-10-10 - 2007-10-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z u&jJ RESISTANGE PLOT . NATURAL oo - REMARKS
ST
5 52| 4 2 40 s0 8o 0 (T e  w] B S &
5 7} =1 @0 A A NT z 9
als| L u E1 =z L 1 it wp w wo i 2% | GRANSZE
ELEV DESCRIPTION cle| & | 2|2g| 2 [SHEARSTRENGTHKPa p————————— DISTRIBUTION
DEPTH S|S| % | 5|38 € |° UNCONFINED  + FIELD VANE Y %)
A I Z{E9] & |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
1958 w 20 40 60 80 100 20 a0 &0 kim3 |GR sa St Gl
g ‘1‘ TOPSOIL: (100mm) (s
SAND, fine to medium grained, trace 1 58 25 o
silt, trace gravel, trace clay
Compact to Very Dense
Brown
{FILL} 195
2| ss ! 48 o
3| 88 | sor 194 4 8 14
50 (S1+CLY
193.5
23 Silty CLAY, trace tc some sand, trace
gravel, occasional shale fragments
very St 4] 85| 15 d
Motlled Reddish Brown to Brown 193
192.7 (FILL)
30 SILT, teace clay, some sand, trace
gravel s|ss | 3 o
Dense
Brown
(FILL}
182
191.2
4.5 Sitty CLAY, with sand, occasional éf
rootlets ;/ g 55 35 Rl2 5
Hard ,/-‘/
Dark Grey 1o Brown ’_?’/'
TILL ]
/
%5
42
157
%%
57 190
5
2%
é/ 7 S5 | 100/ o 192 41 26
?f}; 150
]
1891 féﬁ
6.7 Highly weathered, 1hinly bedded, 189
reddish brown SHALE
s5s_[ 100 o
A2 188
186.9 182
8.8 END OF BOREHOLE AT 8.84m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE 8ACKFILLED WITH
SENTONITE HOLEPLUG TO
SURFACE.
20
43 %3 Numbers refer to 15_4,_5

Sensitivily 7 %) STRAIN AT FAILURE




215108

ONTMT4S 2311.GPJ

Minisiry of I
v Transpornation .l
Qnlario T

RECORD OF BOREHOLE No HAR-13 10F1 METRIC
G.W.P__ 21070500 LOCATION Hurgnlario St. South Access Road N 4 832 093 367 E 250 050.225 ORIGINATED BY vs
BWY 401 BOREHOLE TYPE _ Sclid Stem Augers COMPILED BY ES
DATUM  Geodelic 2007-10-22 - 2007-10-22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES & 4 [RESISTANCE PLOT spe | MATRRL REMARKS
w MOISTURE
5 . @ g 2l 8 2040 & 80 100 [T coma T % &s ,
of = GRAIN SIZE
ELEV (%[ w| 3]25] & [SHEARSTRENGTHRPa e v DS TRIBLTION
DESCRIPTION = - 215z | E
CEPTH 3|3 & >{858] g |o unconrneD + FIELD VANE %)
ElZ Z1ZO U |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
196.7 uj 20 40 60 80 100 20 40 60 GR SA 8I CL
3113 ASPHALT: {110mm)
' SAND and GRAVEL, lrace sil, race ss | 16 o
clay
Compact to Dense
Brown 196
Damp lo Moist 55 a7 o 45 a4 11
{FILL) (SHCL)
195.2
1.5 SANE, soma sill, some clay
Cempact ta Very Dense 83 58 195 T
Brown
Moist
{FILL)
ss | 27 °
194
38 21 o 0 &t 19
(SHCL
193
182.
4.6 Silty CLAY, with sand, lrace gravel s o
Fim to Hard ?5 58 5 192
Brown Lo Grey 4",/; 7
{TILL} "4/'
a7
2
%4
./VJ
;gﬁ 191
"/f
29
%G
A
] 55 | s8 g1 2 23 48 26
G
#
[k
Z,’:‘r’f 190
LA
22
’ﬁé
¥
--a
7z
18%.1 He
48361, Highly wealhered, very thinly bedded,  A—— L o
77 \Jeddish brown SHALE
END OF BOREHOLE AT 7.72m.
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE.

Numt_n‘er‘s refer ta 15&5
Sensilivily

20

(%) STRAIN AT FAILURE




12112107

ONTMT48 2311.GPJ

Ministry ﬁi " e
ransportalion
Cntario . l
TS
RECORD OF BOREHOLE No HAR-14 10QF 2 METRIC
GW.P__ 21070500 LOCATION Hurontario St. Soulty Access Road N 4 832 101,263 E 290 054.562 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-18 - 2007-10-18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ﬁ RESISTANCE PLOT "
Wl % PusTic MR e = REMARKS
5 01281 & 2 4 80 s w0 e SEE w| 55 &
14 u £l = L L L L L 5 GRAIN SIZE
ELEV E18| @ | 2{25| & [SHEARSTRENGTHKPa P . ol B BISTRIBUTIO
DESCRIPTION =12 Z | = IBUTION
DEPTH A E F > |28 £ |© UNCONFNED  + FIELD VANE ¥ %)
Bl 2] L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
196.5 w 20 40 B0 BO 100 20 40 80 kim 3 JGR sA SI CL
00} ASPHALT: (125mm)
0.1
SAND and GRAVEL 71 88 a2
Dense Q 51 38 11
Brown (S+CL)
Damp
{FILL) 196
pid S5 34 o
195.4
1.4 SHALE, highly weathered, thinly
bedded
Stiff to Hard
Reddish Brown 388 a4 125 °
Damp
(FILL)
41 85| 12 o
194
193.7
3.0 Sitty CLAY, trace 1o some sand, trace
gr.avel. occasicnal shale fragments 5 55 14 o
Stiff
Reddish Brown
(FILL}
193
162.2
4.6 Silty CLAY, some sand, some gravel, 2"4‘
occasional iren oxidized stains J/’ % ss | 35 192 -
Hard _/;ﬁ
Matled Brown-Grey g %
(TILL) g
27
5%
(s
iz
%é 191
2%
7
fﬁ 7| ss | 6o | 1018 56 24
.
A
A% % 190
A
2%
.
2
::/" 8| 55 | 100
188.9 / 150 189 -
78 Highly weathered, thinly bedded, ]
reddish trown SHALE
188
187.6
9.1 END OF BOREHOLE AT 9.15m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE T0 0.9m, CONCRETE
Continued Next Page -
+3 %3 Numbers refer o

Sensitivity

20 R
‘_5*30’5 {%) STRAIN AT FAILURE




ONTMTAS 2311.GP3  12112/07

Minisiry of
Transportation

Dnlario Tvau———
RECORD OF BOREHOLE No HAR-14 20F2 METRIC
GW.P, 21070500 LOCATION Hurontarig St. South Access Road N 4 832 101,263 E 290 054.562 ORIGINATED BY _GA
HWY 401 BOREMOLE TYPE __Salid Slem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-18 - 2007-10-18 CHECKED BY RPR
SOIL. PROFILE SAMPLES |, | w [SXEAME 20N PERETRATION
wi =z Pusne  NATURAL vauo = REMARKS
= @ S MOSTURE wrl T Py
= wm|g5| @ 20 40 60 80 100 LA CONTENT u 50
Slel | gl32]| = e M S wp w v | 3€ | oransize
ELEY DESCRIPTION = 2| o 2 €6 g SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH E fal EN Y £ | O UNCONFINED  + FIELD VANE ¥ (%)
== ZlEC| @ | QUICKTRIAMAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 2 40 B0 BOD 100 20 40 &0 xom? |GR SA SI CL
TO 0.15m AND COLD PATCH TO
SURFACE.
+3 %3, Numbers refer to ‘

20
Sensitvity BBS (04) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

Minisiry of |
Transportalion . ‘
Orlario rw——
RECORD OF BOREHOLE No HAR-15 10F2 METRIC
G.WP.__ 21070500 LOCATION Hurontario S1. South Access Road N 4 832 097.821 £ 290 058,189 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Sterm Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-17 - 2007-10-17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOt PROFILE SAMPLES x Y |RESISTANCE PLOT NATURAL REMARKS
) = paste L e touo | L
5 al2g| & 20 40 80 80 100 "M Gonewm T 5O &
el L1 YZE] = s s HES wp w w | 58 | oramsizE
ELEV. DESCRIFTION clgl i 2lzg] 2 |SHEARSTRENGTHKPa —_——y DISTRIBUTION
DEFTH A EIG 51238 £ |©O UNCONFINED  + FIELD VANE Y 1)
cl= FIEC] O |® QUEKTRIAGAL X LABVANE | WATER CONTENT (%)
1966 a 20 40 60 80 100 20 40 6D kim 3 [GrR sa s1 e
00} ASPHALT: {125mm}
0.1
SAND and GRAVEL 1|85 | 33
Dense to Very Dense b
Brown
(FitL) 198
2 $S8 50/
ST {e]
195.3
14 Silly CLAY, some sand, trace grave!,
occasionat shale fragments 135
Very St
Reddish Brown 3ps88 a1 1 22 52 25
(FILL)
194.4
23 SHALE, highly weathered, thinty
bedded
4 3
Siiff 1o Hard 8 0 194 o
Reddish Brown
(FILL)
5] s | 14 I
193
192.4
46 Silty CLAY, with sand, trace gravel /f 192
Hard ’fﬁ Z
Q
Maotlled Brown and Grey ,’.,//‘? & |58 B
(TILLY ”fg‘
:g(,
/%/
27
G 191
[
25
"4/
27
1//}‘/
%‘,7 88 | 60 o4+ 125 51 23
2
j; 180
%/
A
LA
189.3 a7
73 Highty weathered to fresh. thinfy -
bedded, reddish brown SHALE with
accasional green sillstones and grey 188
limesione interbeds 8 85 ol
T =]
Fl
Coring slarted al B.5m. RUN 14
188 >5 TCR=100%,
SCR=48%,
*> | rop=as,
Green siltslone interbeds at 8.66, 8.74, UCS=17.5MPa
1 1 RUN >5 {Shale/Siltslone)
8.94,9.11,8.22, 9.2510 930, 9.58, UCaganba
9.81, .85, 8,98 and 10.03m . {Silistons)
Limestone interbeds at 9.02, 8.09, 187
9.63, 9.8% and 10.03m
Highty broken zones at 8 56 10 8.69 9
Continued Next Page
+3 %3 MNumbers refer to

Sensitivity

20
‘5'%5 {%) STRAIN AT FAILURE




1212107

ONTMT4S 2311.GP)

Miristry of R
Transportation . .
Ontario l
RECORD OF BOREHOLE No HAR-15 20F 2 METRIC
G.W.P.__ 21070500 LOCATION Hurontario St. South Access Road N 4 832 097.821 F 290 058.189 ORIGINATED BY A
HWY 401 BOREHOLE TYPE _ Solid Stern Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-17 - 2007-10-17 CHECKEDBY __ RPR
SOIL PROFILE SAMPLES |, | w [BryaMs CONE FENETRATION
w i pagne  NATURAL Lioun [ REMARKS
B2 o Ui MOISTURE wi| E5 &
& wlg85] @ 20 40 B0 80 100 LM CONTENT 0
2l LizEl z bk wp w w | 5L | cransze
ELEV B lg| ¥ 225 O |SHEAR STRENGTH kPa
DESCRIPTION -2 g 2/z8| = T — DISTRIBUTION
DEPTH =8| = >|138| £ |2 uncowFINED  + FIELD vaANE . (%)
1= L2 O |e QUCKTRIANAL % LABVANE | WATER CONTENT (%)
Conlinued From Previgus Page u 0 4 60 B0 100 2 40 80 khim 3 {GR SA St €L
8.81 16 8.80 and 92040 9.32m RUN 2#
Weak to strong C TCR=100%,
SCR=100%,
0 RQD=100%,
Green siltstone interbeds at 10.08 ta RUN 186 0 UCS=26MPa
10.11, 10.99, 10.97, 47,15 1o $1.20, (Usgg'e;'gg‘:;gne)
= a
11.2510 11.28, 11.30 10 1£.41 and . St
11.56 to 11.58m UCS=BemPa
Grey limestane interbeds at 10.28, {Limestone)
185.4 10,4810 10.52, 11.33and 11.51 1o
116 11.56m

END OF BOREHOLE AT 41.58m.
BOREHOLE CPEN AND WATER
LEVEL AT 4.88m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE TO 0.9m, CONCRETE to
0.15m AND COLD PATCH TO
SURFACE.

48

Sensilivity

w 3. Numbers refer to

20 - ’
‘5%5 (%) STRAIN AT FAILLRE




1212107

CNTMT4S 2311.GPJ

Ministry of
Transportation

Onlario

R
WL -

RWY

G.W.P,

2107-05-00

401

DATUM _Geodetic

RECORD OF BOREHOLE No HAR-16

LOCATION

Hurontario St, South Access Road N 4 832 110.129 £ 290 065.885

1 OF 1 METRIC

BOREHOLE TYPE _ Solid Stem Augers

DATE

ORIGINATED BY _GA

COMPILED BY MEA

2007-09-14 - 2007-09-14

CHECKED BY RPR

SOIL PROFILE

SAMPLES

ELEV

DEPTH

196.1

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N*VALLES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATICN
RESISTANCE PLOT

20 40 50

1 I} 1 1

1(])0

SHEAR STRENGTH kPa
O UNCONFINED
® QUICK TRIAXIAL X LAB VANE

20 40 & 80 100

+ FIELD VANE

HNATURA
MOISTURE
CONTENT

L < S
WATER CONTENT (%) | T
20 40 80

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

PLASTIC
[L

LICHND
LIMIT

UNIT
WEIGHT

km 3 |GR SA S CL

.0

[

183.9

TOPSOIL: (100mm)

SAND, some silt, trace clay, trace
gravel

Compact to Danse

Brown

(FILL)

Loose

1

53

40

58

S5

2.2

183.2

Silty CLAY, trace 1o some sand, trace
gravel

Stiff

Brown to Reddish Brown

(FIL.L)

S8

12

390

189.4

Silty CLAY. with sand, trace gravel,
occasional iron oxidized stains
Hard

Moltied Brown and Grey

{TILL)

Brown lo Reddish Brown

"y

FNE,

S8

16

= Ay

I

T,

T

]

49

>

a

=

5

o

e A T N S N R L A

-

T

88

60/

60 |

6.7

188.5

Highly weathered, thinly bedded,
reddish brown SHALE

et

s

86

194

o 0 & 14

(SHCL)

193

192

g 1 28 50 20

181

190

189

78

END OF BOREHOLE AND AUGER
REFUSAL AT 7.6m.

BOREHOLE OPEN AND DRY ¥C
7.6m.

Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
wilh a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH{m)

ELEV.(m)
Sep 19/07
Sep 28/07
Oct 05/07
Cet 18/07
Nav 01/07
Nov 15/07

913
1918
1815
1818
1916
191.4

55

+3 %3

Numbers refer lo
Sensitivity

T2
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

Menistry of B
Transportation . l
Ontario "
RECORD OF BOREHOLE No HAR-17 10F 2 METRIC
GW.P, 21070500 LOCATION Hurontario St. Soulh Access Road N4 832 109.067 E 290 14.565 ORIGINATED BY _GA
HwWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-10 - 2007-10-10 CHECKED BY RPR
CYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES & W |RESISTANCE PLOT e TR oo — REMARKS
@ 5 : MOISTURE ppvdl I 8
P w| |23l o 20 40 B0 80 100 L ConTERT 0O
=l L1811 =z ol wp v w | S | cransizE
ELEV Bla| 8| 3|l2a]| 2 [SHEARSTRENGTHKPa
LE DESCRIPTION =l = = | = = ——ed DISTRIBUTION
DEPTH (5| F 5|28 < |O UNCONFINED  + FIELD VANE Y %)
£z Z|EC| & [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
197.1 o 20 40 80 B0 100 20 40 80 kem3 |GR sA S CL
8‘1‘ TOPSOIL: (100mm) - 197
SIL.T, some sand, trace gravel, 1 58 )
occasional rootlets
1964 Dense
08 Brown
{FILL)
Silty CLAY. trace to some sand, trace 2] 88 196 o]
gravet, occasional roolials
Very Stiff to Hard
Brown
{FILL}
3 85 o
195 5]
1948
23 SAND, fine grained, occasional gravel
Compacl 4 g5
Brawn
Moist
{FL)
194
5 35 3]
193
A 4
6 53 = 1 5 43
Some silt, some clay
192 (SI+CL)
181.0
p 191
6.1 Silty CLAY, some sand, Irace gravel //',%
Very Stiff //ﬁ/ 7| a3 5
Reddish Brown to Brown o 4 /
{TILL) T
77
%%
553 190
HArA
et
i/é
r’,j/
7 ; 8 | ss
1] 4+ 0 15 61 24
/7
1868 4% 89
8.2 Highly wealhered, Ihinly bedded,
reddish brown SHALE
188
9 35
o

Continued Next Page

X

3.

Numbers refer lo
Sensitivity

20
TS5 () STRAIN AT FAILURE




12112107

ONTMT4S 2311.GPJ

Ministry of
Transporlation

Ontario Jopont
RECQRD OF BOREHOLE No HAR-17 20F 2 METRIC
G.W.P.__ 2407-05-00 LOCATION Hurontario $1. South Access Road N 4 832 109.067 E 290 014.565 ORIGINATED BY GA
HWY - 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ ES
BATUM _Geedetic DATE 2007-10-10 - 2007-10-10 CHECKED BY RPR
$OIL PROFILE SAMPLES | » W (e PENETRATION
We| g PLASTIC :;:;’:‘E vaue | e REMARKS
5 o - I 0 40 80 80 100 "™ coves W F 0 &
=N ulzE] = ey — wp w w | P8 | cramsize
ELEV algy ¥ 218 © |SHEAR STRENGTH kPa
LE DESCRIPTION =ls| & 2|lz2z| & — DISTRIBUTION
DERT HERS Z|85| £ |© UNCONRINED  + FIELDVANE Y (%)
£z 2 E°| & |® QUICKTRIXIAL X LABVANE | WATER CONTENT (%)
Continuad From Previous Page = 20 40 B0 B0 100 2040 80 km 2 1GR A §I CL
5z irdl sl .
10.3[  £ND OF BOREHOLE AT 10.06m 187
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 10.06m AND
WATER LEVEL AT 8.23m.
Piezometer installalion consists of
18mm diameter schedule PVC pipe,
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
Oct 18/07 43 192.8
Nov 017 4.5 192.6
Nov 1507 4.4 192.7
+3 x3. Numbersreferto -153"5‘ .
T Sensivity T (%) STRAIN AT FAILURE




181107

ONTMT4S 2311.GRJ

R
Minisiry of
Trans;?;ﬂat{on . l
Onlario TH .
RECORD OF BOREHOLE No HAR-18 10F1 METRIC
GW.P.__ 2107-05-00 LOCATION Hurontario St. South Access Foad N 4 832 069.779 E 290 058.058 ORIGINATED BY GA
HWY _ 4ot BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ Es
DATUM _Geodelic DATE 2007-09-10 - 2007-09-10 CHECKEDBY __ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % % RESISTANCE PLOT e NATRAL Loun 5_: REMARKS
[} MOSTURE =
= wl|23] 3 46 80 B0 100 Y emm | SO &
Sl w|= 21 =z ) h f h 1 wp - w | =¥ GRAIN SIZE
ELEv Ele| 81 21925| S [SHEARSTRENGTH kPa S G— DISTRIBUTION
DEPTH DESCRIPTION 13| 533 < |o unconemer  + FiELD vANE ] v )
ez Z12C| @ |o QUCKTRIAXIAL % LABVANE | WATER CONTENT (%)
195.0 w 20 40 50 80 100 20 4 60 km3 |GR SA S CL
L8 TOPSOIL: (100mm) i 1%
SAND, trace clay, race sill, trace 1 53 24 o
gravel, occasional rootlels
Cempact
184.2 Brown
0.8 N (FiLL) /
Silty CLAY, with sand, trace gravel 2| 88 18 194 o
Very Siff
Motlled Dark Grey-Brown
(FILLY
3] 85| 18 °
193
41881 13 - g 33 43 15
192
Brown to Mottled Brown-Reddish
5|85 19 @
191
Harg 8 58 501 o
150
150—
189.2
5.8 Highly weathered, thinly bedded,
reddish brown SHALE with occasional 189
sand seams 7 3 | 100 c
150
188
187.4
7.8 END OF BOREHOLE AT 7.62m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UFON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
o -
43 ,x 3. Numbers refer to 15{§5

Sensttivity S

{%) STRAIN AT FAILURE




T8f11507

ONTMT4S 2311.GPJ

Ministry of f
Transportation . l
Ontario Trous———
RECORD OF BOREHOLE No RW3-1 10F1 METRIC
GW.P.__ 21070500 LOCATION Hurontarie St. South Access Road M 4 832 020.551 E 289 930.652 CRIGINATED BY Ga
HWY 409 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY ES
DATUM _Geodelic DATE 2047-10-11 - 2007-10-11 CHECKED 8Y RPR
DYNAMIC GONE PENETRATION
SOl PROFILE SAMPLES 33 - é RESISTANCE PLOT rsne | MemAM . = REMARKS
— MOISTURE =
5 o|28] 3 2 % 8 8 100 (" Cleme 1| EG &
9l w el = 1 h 1 1 wp w w | 2 E GRAIN S1ZE
Lyl w d]25| & [SHEAR STRENGTH kPa
ELEY DESCRIPTION el 2| 2iz2g] 2 . S— DISTRIBUTION
DEFTH 515 b 125 X | © UNCONFINED + FIELD VANE ¥ %)
EPZ ZEC[ @ lo auektriavar % Lapyvane | WATER CONTENT (o)
190.9 w 200 40 60 80 100 6 40 B0 Wm3 |GR sA s oL
3 ‘1‘ TOPSOIL: {100mm) -
Silty CLAY, some sand, occasional 1| ss 1§ a i 0 16 54 30
rootiets
Very Stiff to Hard
Brawn
ALY |27 1785 | 3507
160 198
o
189.4
1.5 Highly to moderately wealhered, thinfy
bedded, reddish brown SHALE 85 42 a
188
88 50/ o
F
188
SS | 109 ] o
Grinding at 3.66m 1o 4.27m
187
$5 | 100/ o
150
186
185.4
5.5 END OF BOREHOLE AT 5.49m
UPON ALGER REFUSAL
BOREHOLE OPEN AND DRY UPON
COMPLETION.
Fiezometer installalion consists of
19mm diameter schedule PVC pipe.
WATER LEVE( READINGS:
DATE DEPTHm)  ELEV {m)
Oet 18/07 Dry -
Nov 1507 2.7 188.2
3 3. MNumbers referto LB
+7x3 1545

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  7/12/07

Transporiation

Ontario . l

a Minislry of -

THUmRE®
RECORD OF BOREHOLE No RW3-2 10F1 METRIC
GW.P,__2107-0502 LOCATION Hurontario St. South Access Road N 4 B32 040.804 € 289 977 204 DRIGINATED BY Ga
HWY 403 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-11 - 2067-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SO0IL PROFILE SAMPLES = Y |RESISTANCE PLOT pasme  MATRAL o - REMARKS
[ 5 MOISTURE - I
= olzs| 3 20 40 & B 100 M e ] 25 &
=0 I B =E| =z P L wp w w | 2% | cransie
_ELEY OESCRIPTION clE]| ¢ J1g 5] 2 [SHEARSTRENGTH kPa : DISTRIBUTION
DEPTH 1S o 1238 < | O UNCONFINED + FIELD VANE Y %)
= F1Z 9| & |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
193.2 w 20 40 80 80 100 20 4 én xNm 2 [GR SA SI CL
g? TOPSOIL: (100mm) s
Silly CLAY, with sand, Irace gravet, 1| 88 b 27 183 o
accasional rootlets
Very Stiff
Brown
(FILL)
28 | 2 o
192
oxidized staing
Brown to Grey 3| ss 15 d— 1 31 45 24
181
4|85 { 18 b
1901 b ol [+]
31 Highly weathered, thinly bedded, 075 190
reddish brown SHALE )
189
S5 | 0o/ o
150
188
S5 | 100/ 187 o
125
186
S5 ] 1007 =3
100
185
184.3
&9 END OF BOREHOLE AT 8.89m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BAGKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
4+ F 3 3. Numbers refer lo ‘,535 7 .
T Sensitivily © T (%) STRAIN AT FAILURE




1911407

ONTMT4S 2314.GPJ

Ministry of f -
Transportation . l
Ontario )
RECORD OF BOREHOLE No RW4-1 10F1 METRIC
GW.P,__ 2107-05.00 LOCATION Hurontario St. South Access Road N 4 832 017.434 F 289 808,441 ORIGINATED BY _ga
HWY 401 BOREHOLE TYPE _ Sclid Stem Augers COMPILEDBY _ es
DATUM _Geadetic DATE 2007-10-12 - 2007-10-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOOIl PROFILE SAMPLES E g RESISTANCE PLOT sne | ML s . REMARKS
2] MOISTURE [
5 2| 3 0 40 80 8D W0 T o WMT) 2O &
=15 =21z e wp w wo ] 5 ¥ | GRanseze
ELEV DESCRIPTION ﬁ: m u g =1 S SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH o |2 E 38| £ [o unconrmeD  + FELDVANE Y %)
El= EO| & [o cuckTriaxal x Lasvane | WATER CONTENT (%)
1872 il 20 40 60 80 100 20 40 60 kNm3 |GR Sa S5 L
g ’1‘ TOPSOHL: {100mm) [
Silty CLAY, race to some sand., trace 1] s8 187— o
gravel, occasional rootlels
Very Stiff to Harg
Brown
{FILL)
2 88 o
186
185.7
1.5 Sitty CLAY, with sand, trace gravel et s | ss o
Hard é(’
’ 4
! : %é 6 22 47 25
1851  (The) HA
24 gy weathered, thinly bedded, Setr 185
reddish brown SHALE 4 55 o
Highly fo moderately weathered 5[ ss [ oo | o
as0 ] 18
183
182.7
46 £MD OF BOREHOLE AT 4.57m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
Piezometer installation consists of
18mm diameter schedule PVC pipe.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.(m)
Oct 18/07  Dry -
Nov 1507 2.7 184.5
+2 % 3. Numbers refer {o -

Sensitivity

20 . -
“5%5 (%) STRAIN AT FAILURE



19441107

ONTMT4S 2311.GPJ

Ministry of [
Transportation . I
Ontario

THIL ™
RECORD OF BOREHOLE No RW4-2 1 0F 1 METRIC
GW.P__2107-05-00 LOCATION Hurontaria St South Access Road N 4 832 015067 E 289 854 780 ORIGINATED BY GA
Hwy 401 BOREHOLE TYPE  Sofid Stem Auners COMPILED BY ES
DATUM _Geodelic DATE 2007-10-11 - 2007-18-11 CHECKEDBY___aPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | “  |RESISTANGE PLOT I REMARKS
Wl 2 e - L
£ wl|zZ| 8 20 40 B0 80 100 "™ o M| 5O &
S8l W | 1221 2 P e————— wp w we{ D8 | cransze
CLEV. DESCRIPTION El2| L | 2|25} 2 [SHEARSTRENGTHKPa S DISTRIBUTION
BEPTH Z15| K 1251 < |0 UNCONFINED  + FIELDVANE ¥ (%)
ElE Z[EC! @ |o QUCKTRIAKAL X tagvang | WATER CONTENT (%)
186.5 w 20 40 60 B0 100 20 40 &0 km 3 [GR sA s G
S TOPSOIL: {80mm) %E
Sity CLAY, some sand, occasional V?% 1] ss 12 oh—i 0 28 49 23
roctiels rﬁ;‘;
St A
186.1 8rown fo Mollled Brown-Grey w9
0.8 (FILL) / 858 | su 188 o
Highly weatherad, thinly bedded, A2
reddish brown SHALE
ss | 115 °
135
Highty to moderatsly weathered 55 { 100/ o
25
184
S8 *00, a
00 i
183.2
37 END OF BOREHOLE AT 3.66m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3 2. Numbers refer to

20 -
* Sensivity ' "'5%’5 (%) STRAIN AT FAILURE




o107

CONTMT4S 2311.GPJ

Ministry of |
Transporiation . I
Cntario poul
RECORD OF BOREHOLE No RW4-3 10F1 METRIC
GW.P._ 21070500 LOCATION Hurontario St. South Access Road N 4 B32 007.315 E 289 504.253 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Sefid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOM. PROFILE SAMPLES |, | w jRYNAMIC COREPE . N I
W 4 PUSTIc ot b
= wnl|z5] 8 20 4 8 100 | x| £ 5 &
= -4 wl=2| 2 el I wp w wi| 5€ | cramsie
ELEV DESCRIPT & m [ & 2 2a E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH ESCRIPTION s13| | 332 < [O UNCONFINED  + FIELD VANE . y %)
== Z1E°] B | QUCKTRIAMAL X tasvang | WATER CONTENT {%)
1578 ] 20 40 60 80 100 0 40 60 kim 3 |GR sA st CL
&4\ T0Ps0IL: (BOmm) T
Sitly CLAY, some sand, trace gravel, 1 55 10 9
otcasional rootlets
L] -
06 Brown
(Tie) S 187 2
100

183.9

Highly lo moderately weathered, thinly
bedded, reddish brown SHALE

$5 | 100/
225
55 1900
-100
S5 {100/
25

186

185

184

4.0

END OF BOREHOLE AT 3.96m
UPON AUGER REFUSAL,
BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TD
SURFACE.

+3 %3, Numl?u_‘;‘r‘s refer lo
Sensitivity '

@ - '
IS (o) STRAIN AT FALURE




ONTMT4S 2311.GPJ  7H2107

Ministry of f -
Transporation . l
Ontario

ke 5L T 3
RECORD OF BOREHOLE No RW4-4 10F 1 METRIC
GW.P, 21070502 LOCATION Hurontario $1. Soulh Access Road N 4 832 015.97¢ E 289 955.550 ORIGINATEOBY GA
HWY 401 BOREHOLE TYPE _ Sobid Stem Augers COMPILEDBY _ Es
DATUM _Geodelic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % EE'U RESISTANCE PLOT . NATURAL oo . REMARKS
[ '4_: g Q i MOISTURE wrl| & 5 2
5 0 g o %) 20 40 6D 80 100 GONTENT z <
| & ] el z r . L . 1 w w w, | 2 § GRAIN SIZE
EfE]| w 312 5| & |SHEAR STRENGTH kPa P
ELEV DESCRIPTION sl & 2128| £ e DISTRIBUTION
DEFTH |5 £ > 13 8| £ |0 UNCONFINED  + FIELD vANE Y %)
8 Z|EC| L e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1899 u 20 40 80 80 100 20 40 60 W3 |6R sA I cL
BT\ 10PSOLL: (50mm) /:?;7
Silty CLAY, some sand, occasional ,"r‘/ 1| 88 28 e
raoffels .,;5 %
Very Siff to Hard ;gf_
Brown, Mollled Brown/Grey to Reddish  [#/F
(TILL) “ff 4 2 | 58 | 50/ o
: g 4 150 189 i
1687 Fr 0 6 48 26
1.2 Highly weatherad, thinly bedded, =
reddish brown SHALE ]
3| 88| 118 o
188
Highly lo moderately weathared 4 [ 88 | 100/ o
150
187
5 | 58 | 1ou )
.150
185.9 186
40 END OF BOREHOLE AT 4.01m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY LPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3 w3, Numbersreferlo R
T Sensitaty 55 lo4) STRAIN AT FAILURE




ONTMT4S 2311.GPJ 7712007

Ministry of =
Transporiation . l
Ontario
RECORD OF BOREHOLE No RW4-5 10F1 METRIC
GW.P.__ 21070502 LOCATION Huronlario St South Access Road N 4 832 042.246 E 785 998052 ORIGINATED BY Ga
HWY 40% BOREHOLE TYPE __Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATICR ;
SOIL PROFILE SAMPLES & Y [RESISTANGE PLOT e M N R,
@ MOSTURE. - L
5 o | ] & 20 40 60 B0 00 ™7 ey M| Z @ 4
a|& w21 z e e e w we| 28 | cransie
ELEV DESCRIFTIO Alm| & Z2(8a 2 [SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH ESCRIPTION Si3[E | 3|38 % |o unconrmed  + FiELDvane Y )
I ZIEC] U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1924 [m 26 40 &0 80 108 40 B0 kem3 [GR SA 81 oL
00
& TOPSOIL: {80mm) 52
Highly weathered, thinly bedded, 1 S8 25 o
campacl, reddish brown SHALE,
trace gravel
1914]  (FuLy 4
0.3
Sity CLAY, sandy, trace gravel,
occasional roallets, secasional asphalt 2 88 16 o
fragmenis ™
Very Stif to Hard
Brown
{FILL)
3 88 28 o
180
Motlled Brown-Grey to Reddish Brown
4 88 41 o
51 58 50/ 189 o
150 HH 330 45 2
188.2
40 Highty weathered, thiny bedded,
reddish brown SHALE with limastonie 188
and siltstone layers
8S5 143 o
187
SS f 100/ 186
A50
185
53 | 100/ °
125
184
1836
8.5 END OF BOREHOLE AT 8.53m
UPON AUGER REFUSAL.
BOREMOLE QPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 % 3. Numbers referto

Sensitivity

20 ’
‘-s‘f?f 1%} STRAIN AT FAILURE




Highway 401 Widening — Hurontario Street South Access Road

Appendix B

Laboratory Test Results

{Proposed Grade Separation)

THURBER



THURBGSD 2311.GPJ 19/14/07

Hwy 401/410 to Credit River

FIGURE B1
GRAIN SIZE DISTRIBUTION
Sand Fill
Size of openings, inches U.5.5. Sieva size, mashesfinch
& 4:5,- 3 1[1;2- T Yy lipUp- 3 4 810 16 30 40 5060 100 200
100 1] J g :
ShiL |
80 =
i
\m §
80
| i
k|
70
<
= ) \, R ‘
<
T &0 *. r\\
o N K \
w N
z 50 X \
- N
z
5 \
£ A
14
o 1]
0 A\ 5
N
20
10
0 E
100 10 1 0.1 0.0% 0.001 0.001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM I FINE SILT and CLAY
Size GRAVEL SAND EINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L4 HAR-02 1.07 182.77
by HAR-03 1.83 191.86
A HAR-04 268 193.17
* HAR-10 1.07 192.63
© HAR-12 1.83 193.95
o] HAR-13 3.26 193.42
pate .November 2007 . l Prepd ... MEA
Project . 2.107-05-00. THURBER crkd. . RPR




THURBGSD 2311,GPJ 19111407

Hwy 401/410 to Credit River

GRAIN SIZE DISTRIBUTION

FIGURE B2

Slra of openings, inches

Sand Fil

LL.5.5. Sievs size, meshesfinch

6 4l 37 - 17 3 Yo-de- 3 4 B10 16 30 40 5060 100 200
100 L 1 L '] ] F_ﬁ_&*‘_‘— 1 L &H- 1 1 1
a0 w
70
Z \
<
E 60
o
(d
z
T 50
'_
=z
: \
z 9 \
]
o
30 m
20
h
10
0
100 10 1 0.1 0.01 0.0001
GRAIN SIZE, mm
cosaLe| Coarse FINE cosrse |mEDM]  Fine
SIZE GRAVEL SAND
SYMBOL BH DEPTH {m) ELEV. (m)
® HAR-16 1.83 194 .32
x HAR-17 4.88 192.18
pate . November 2007 . . Prep'd ... MFA
Project . 2107-05-00. THURBER chkd. ... RPR_




THURBGSD 2311.GRJ 19111407

Hwy 401/410 to Credit River

) FIGURE B3
GRAIN SIZE DISTRIBUTION
Sand and Gravel Fill
Size of opanings, inchas U.5.5. Sieve size, meshesinch
& 4}&- ¥ 1]';2- T % "‘3"3'1“' 3 4 510 16 30 40 5080 1[]10 200
100 -\\
90 \\§
80
70
prs
=
T 60
fod
5
£ s0 N
— b
2 N
: NS
g 40 ) <
i g
NN
30
20 ‘\
10 "
o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
comaLE| COARsE | Fme coarse |meom]  Fne SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L] HAR-06 1.07 196.08
m HAR-13 0.84 195.84
A HAR-14 0.38 196.40
Date . November 2007 . . l Prepd ... MFA
Project .2107-05-00 THURBER Chkd RPR




THURBGSD 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

FIGURE B4
GRAIN SIZE DISTRIBUTION
Clayey Silt / Silty Clay Fill
Size of openings, inches 1.5 5. Sieve size, meshesfinch
BL" 41'@ -y 1:;2- r 31,- 1?«%-.3 4 ?1'0 15 30 40 5060 100 200
100 '*~ﬁ5 1 +t
90 i e
N N
80 E%‘m
. \
: \
E &
o K
UE]
£ 5
[T =
z Ty
3 LAY
C 4 \:
ul
a EDQ
30 «
20 g
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CORBLE COARSE FINE COARSE l MEDIUM t FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV, {m)
® HAR-05 2.59 194.09
m HAR-07 3.35 193.67
A HAR-08 2.59 193.96
* HAR-08 3.35 193.20
® HAR-15 1.83 194.82
pate .December 2007 . l prep'd ... . MFA
Project . 2107-05-00. THURBER Chkd RPR




Hwy 401/410 to Credit River

FIGURE B5
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Size al opanings, inches LL5.8. Sieve size, mashesfinch
100 & ¥ Vi 17 3 ‘r;-’ri-:; Eé - Blc 16 30 40 5060 10 200
b a N Eitﬂ
~b T -
90 \"\K
\,‘Sk\ \
. @Q\
. i
=
£
= 80
- L
1]
=
w50
._
=
S
&2 40
[14]
o
30
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |mEDM | Fe SILT and CLAY
SIZE GRAVEL. SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) HAR-01 1.60 190.45
m HAR-01 4,65 187.41
A HAR-02 3.35 190.49
* HAR-03 4.88 188.81
@ HAR-04 4.88 190.98
Lo HAR-05 6.25 190.43

Project . 2107-05-00 THURBER Chkd. RFR

THURBGSED 2311.GPJ 17/12/07




THURBGSD 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

FIGURE B6
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Size of openings, inches U.5.5. Sieve size, meshesfinich
& 4}@- ¥ 1:@ r o V- 2 4 810 15 0 40 5060 100 200
100 #::is
BNy
90 Gj =4 E:km‘ :
At M
80 (T \“\m\wi
e )\\: N
el N
70 o8 \
;
E: \‘S\ \i‘
= 60 g
i i
zZ ) k
L.
= A TN
5} N
O 40
L
o
30
”’ i
10
o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CoBBLE| COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SI2E GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® HAR-06 4.88 192.27
b4 HAR-0O7 6.40 190.683
A HAR-08 4.88 191.67
* HAR-08 6.40 190.15
® HAR-08 7.92 188.62
< HAR-10 2.59 191.10
Date .December 2007 . l Prepd ... MFA
Project . 2107-05-00_ THURBER Chkd. ... RFR




THURBGSD 2311.GPJ 17112107

Hwy 401/410 to Credit River

FIGURE B7
GRAIN SiZE DISTRIBUTION
Silty Clay Till
Size of openings, inches U.S.5. Sieve size, meshesfinch
. & 41%- ¥ l:f;- v A ‘?-4‘:.3 4 8o fls¥ae 40 5060 100 200
90 % 58
\ﬂ?\
0 $\§ \
80 &
VAN
3
70 \m\ ]
ped
2 \
E e
o
L
: ll!
. 50
|—.
Z
&
& 40
LL}
(v
30
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN StZE, mm
COBBLE COARSE FINE COARSE ! MEDIUM ] FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
& HAR-11 4.64 189.37
b ¢ HAR-12 6.17 189.60
A HAR-13 6.40 190.28
* HAR-14 8.40 190.38
(O] HAR-15 6.40 180.25
o] HAR-16 4.88 191.27
pate .December 2007 Prepd ... MFA
Project . 2107-05-00. THURBER Chkd RPR




THURBGSD 2311.GPJ 17/12iG7

Hwy 401/410 to Credit River

FIGURE B8
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Siza of openings, mches L1.5.5. Siave size, meshesinch
5 4:&- 3 1:;2- v 3:4- 1:«3;5- 3 4 810 1§ 30 40 5060 100 200
100 m =] g L
L] [
0 1
\n M
80 5\ N
o
N
70 b} \
: =
<<
T e
o
)
=
T 50
|
Lﬁ) . 4 .
4
A T
E \B\ b\h
0 M,
m\:“w:
20 i e
k*m
X
10
0
100 10 1 0.1 .01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {m) ELEV. {(m)
® HAR-17 7.92 189.13
b 4 HAR-18 2.59 192.41
pate .December 2007 . l Prepd ... MFA
Project . 2107-05-00 THURBER Chkd. .....RPR




THURBGSD 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

FIGURE B9
GRAIN SIZE DISTRIBUTION
Clayey Silt Till
Size of apenings, inches. U155, Sieve size. meshesfinch
& Al 3 1:12- r %;4‘ ‘!g-"r‘»_ i 4 810 18 30 40 5080 100 200
100 I "-—q\‘\u
90 \“n\
80 \ \
70
z
e N
E & \\
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C 50
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o
& |
30 \l.
20
"
e
10
0 |U
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE I MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m} ELEV, {m)
® HAR-09 2.36 189.83
pate . December 2007 . l Prep'd ... MFA
Project 2107-05-00. THURBER Chid. .....RPR




THURBALT 23%1.GPJ 1712/Q7

ATTERBERG LIMITS TEST RESULTS

Hwy 401/410 to Credit River

FIGURE B10

PLASTICITY INDEX

Silty Clay Fill
80
CH
50
40 //
o] &
>
W
30 -
cL
20 //
m /
10 @ ]
cL Vd
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 30 40 50 80 70 50
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
HAR-07 3.35 193.67
HAR-15 1.83 194.82
.December 2007 . . Prep'd ... MFA
2107-05-00 THURBER Chkd, ... RPR.




THURBALT 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

FIGURE B11
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
)
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50
a0 /
% . 7
Cl
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Lo} ) /
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o /
10 A -
CL
CL-ML / MI-Ot MH-OH
ML oL
0
10 20 30 40 50 50 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] HAR-01 1.60 180.45
m HAR-02 3.35 180,49
A HAR-03 488 188.81
* HAR-04 4.88 190.98
(O] HAR-05 6.25 19043
Lo HAR-06 488 192.27
Date .December 2007 . l Prepd ... MEA
Project .2107-05-00. THURBER Chkd RPR




Hwy 401/410 to Credit River

THURBALT 2311.GPJ 17/12/07

FIGURE B12
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
60
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&
e
2 cL
20 //
& v
10 m Gi Va
cL /
CL-ML / MI-O1 MH-OH
ML oL
0
0 10 20 30 40 a0 1] 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
L HAR-08 4.88 191.67
b4 HAR-08 7.92 188.62
A HAR-10 2.59 191.10
* HAR-11 4 64 189.37
® HAR-13 6.40 190.28
o HAR-14 6.40 190.38
pate .December 2007 . l ..... MEA
Project . 2107-05-00 THURBER RFR




THURBALT 2311.GPJ 17112/07

Hwy 401/410 to Credit River

PLASTICITY INDEX

FIGURE B13
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
a0
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40 //
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cL *
Cl-ML / MI-Ot MH-OH
ML oL
Q
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
o HAR-15 6.40 180.25
b ¢ HAR-16 4.88 161.27
A HAR-17 7.92 18013
* HAR-18 2.59 192.41
.December 2007 . l ..... MEA
2107-05-00. THURBER RPR




Highway 401 Widening — Hurontario Street South Access Road

Appendix C

Laboratory Test Results

(Proposed Retaining Walls)

THURBEER



THURBGSD 2311.GPJ 1712/07

Hwy 401/410 to Credit River

FIGURE (1
GRAIN SIZE DISTRIBUTION
Silty Clay Fill
Size of openings, inches U.5.5. Sieve size, meshesfinch
6 g 3 e 1 3y Yy B 16 1 2
- Al KA. ?ﬂ%zi : %G sue 1w 2
\L:q -<.,_.i\
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0
100 10 1 0.1 0.01 0.001 £.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ! MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® RW3-1 0.30 190.62
b RW3.2 1.83 191.35
A RW4.-5 3.35 188.76
pate _December 2007 B l Prepd . MFA.__
Project . 2107-05-00 THURBER Chkd RPR.




THURBGSD 2311.GRJ 1712/07

Hwy 401/410 to Credit River

FIGURE C2
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Size of openings, inches U.5.5. Siave size, mashesfinch
& 4|‘.;,- ¥ 1:;2- 1 EA ’flz-%P- 3 4 Bl 16 30 40 5060 100 200
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GRAIN SIZE, mm
COBBLE| COARSE FIng COARSE | MED%UM' FiNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) RW4-1 1.83 185.40
x RW4-2 0.30 186.53
A RW4-4 1.07 188.83
pate December 2007 . l Prep'd .._.. MEA
Project .2107-05:00 THURBER Chkd. ...... RPR




THURBALT 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

PLASTICITY INDEX

Date

Project

FIGURE C3
ATTERBERG LIMITS TEST RESULTS
Silty Clay Fill
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CL-ML / MI-Ol MH-OH
ML oL
0
4] 10 30 40 60 80
LIQUID LIMIT
SYMBOL BH DEPTH (m)  ELEV. (m)
RW3-1 0.30 190.62
RW3-2 1.83 191.35
RW4-5 3.35 188.76
December 2007 . l MFA.
2107-05-00 THURBER RPR




THURBALT 2311.GPJ 17112/07

Hwy 401/410 to Credit River

PLASTICITY INDEX

Date

Project

FIGURE C4
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
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b)) 10 20 3¢ 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® Rw4-2 0.30 186.53
f
December 2007 . . l brepd . MFA._
.2107-05-00 THURBER Chkd. RER




Highway 401 Widening — Hurontario Street South Access Road

Appendix D

Borehole Locations and Soil Strata Drawing

THLIREIER




PLIT BOME Ut

P PUT

MDY OF TRAMIPORTATON. CWWAD

DRAWTNG  HAME:
CREATED:

HWY 401
METRIC SITE No 24-758
DIMENSIONS ARE IN METRES

aND/OR MILLMETRES  JOWP No 2107-05-00

UNLESS OTHERWISE SHOWN HURONTARIO STREET SHEET

SOUTH ACCESS ROAD
BOREHOLE LOCATIONS AND SOIL STRATA

PROJECT MANAGERS » ENGIEERS « SURVEYORS « PLANNERS

e THURBER ENGINEERING LYTD.

9 . l GEDTECHNICAL = ENVIRUNMENTAL = MATERIALS

gt #g% % T P

T = ¥4+9ap.28; TS5 = 124993380

PROPOSED RETAINING Y
WALL 3

PROPOSED RETAINING -

FLENAME: C:A\JOB FILES\ 195142311 Hwy 401\tad2311-HMR.dwg
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JEE— i + Borehole (Present Investigatien, 2007)
M o4 B2 000 K\%;vh. 3o ;}M$ - -Q}' Borehole and Cone
| gy N Blows /0.3m (Std Pen Test, 475J/blow)
o _ ,ﬁg«\‘e""ﬁr CONE HBlows /0.3m (60 Cone, 475J/blow)
S o
e PH Pressure, Hydraulic
¢ HURONTARIO ST. SOUTH = Water Level
HAR—12 HAR—13 H.Eud Artesian Water
HAR—-10 ‘ ‘ HAR—14 Piezometer
RwW4—1 RW4— — - 90% | Reck Quality Designation (RQD)
| | 2 | RW4—3 | RW4~4 RW4—5 HAR--0Q | ¢ |, |& | HAR-16  PROPOSED GRADE A/R | Auger Refusal
/ HURONTARIO STREET ) ELEVATION |  NORTHING FASTING
200~ oo |RH3=1 190.9 4 832 0206 | 283 930.7 | HAR—01 192.1 4 837 072.0 | 290 010.5
| RW3-.2 193.2 4 R32 00409 | 289 9772 | HAR—0Z 1938 4 832 0p2.1 | 290 016.0
RW4—1 187.2 4 832 po17.41 289 8084 | HAR-~03 193.7 4 B3? 080.6 | 290 021.6
Rw4-2 186.8 4 B32 D0O15.1} 289 854.8 | HAR—D4 185.9 4 B3? D924 | 290 026.2
RW4-3 187.8 4 832 0007.3] 289 904.3 | HAR—05 196.7 4 832 poB.2 | 290 G39.0
g RW4—4 189.9 4 B32 D16.0 | 289 955.6 | HAR—OB 197.2 4 B32 110.7 | 290 044.3
195 W RwW4-5 1921 4 B3 po42.2]1 288 998.1 | HAR—-O7 197.0 4 832 107.3_} 290 048.0
U 195 HAR-08 196.5 4 B32 118.9 | 280 0570
/f HAR—0S 192.2 4 832 067.6 | 290 0237
HAR—1D 193.7 4 832 078.0 | 290 031.5
HAR—11 194.0 4 832 0765 | 290 0371
SILTY CLAY TILE = ¢ SILTY CLAY TitL HAR—12 195.8 4 B32 0863 | 290 039.7
SOME SAND: TRACE GRAVEL ¥4 ,': A g?ug S"{ND- ;R"\Cg TG SOME GRAVEL HAR—13 196.7 4 B32 0934 | 290 0503
190 Stiff to Hord el /Ty THM L0 Tar HAR—14 | _ 196.8 4 832 101,3 | 200 054.6
W w190 HAR-15 196.6 4 B32 0878 | 280 058.2
I HAR-16 196.1 4 832 11041 290 085.9
-] A HAR-17 187.1 4 B32 109.1 j 290 014.6
- PROPOSED GRADE HAR—18 195.0 NO‘:FEES;Z 069.5 | 280 058.1
HURONTARIO ST. SOUTH AGCESS ROAD —
185 1t 3} The boundaries between soit strata have been
et 185 established only at Borehole iocations. Between
CLAYEY SILT TILL Borehcles the boundaries are assumed from
WITH SAND geological evidence.
Hard 2}7This drawing is for subsurface information only.
Surface details and fectures are for conceptual
illustration,
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SECTION A—A LEGEND
i g fom  HOR "' Borehole (Present Investigation, 2007)
10 5m vVER ‘@‘ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m {60° Cone, 475J/blow)
@ HURONTARIO ST. SOUTH ACCESS ROAD PH Pressure, Hydraulic
x Water Level
Head Artesian Water
! HAR=06 ,‘_HARW14 I Piezometer
- | | HAR~07 | HAR—15 90% Rock Quality Designation (RQD)
A/R Auger Refusal
209 200 NO ELEVATION NCRTHING EASTING
PR RW3—1 150.9 4 832 020.6 | 289 930.7 | HAR~01 182.1 4 832 072.0 | 290 010.5
HURSN’?FSQ%ESDYRE%TRADE RW3~2 183.2 4 B32 0040.9| 289 977.2 | HAR—02 19318 4 B32 082.1 | 290 016.0
RW4—1 187.2 4 832 0017.4| 289 808.4 | KAR—D3 193.7 4 B32 080.6 | 290 021.8
| S Su— 4 RW4-—2 186.8 4 B3Z 00151 289 854.8 ] HAR-D4 185.9 4 B32 092.4 | 290 0762
”‘ 32 ravae RW4~3 187.8 4 837 0007.3| 289 904.3 | HAR-05 195.7 4 832 098.2 | 290 039.0
ol n @ RW4—4 189.9 4 832 016.0 | 2B9 9556 | HAR—06 197.2 4 B32 110.7 | 290 0443
PROPOSED CR b 6 ohd 195 RwW4—5 182.1 4 832 0042.2| 289 998.1 | HAR—O7 197.0 4 832 107.3 1 290 048.0
HURONTARIO STREET SOUTH ACCESS ;i;(?AED ‘ ’ HAR 08 1963 4. 832 1189 | 200 057.0
! HAR—09 192.2 4 832 067.6 | 290 023.7
HAR—10 193.7 4 832 078.0 | 290 031.5
SILTY CLAY TILL HAR-11 194.0 4 832 076.5 | 290 0374
SAND TO SOME SAND, TRACE TO SOME GRAVEL HAR—12 195.8 4 832 086.3 230 038.7
150 Hard HAR—13 | 1967 4 832 093.4 | 290 050.3
; 190 HAR-14 196.8 4 832 101.3 | 290 054.6
- HAR—15 196.6 4 832 097.8 | 280 O58.2
Pl HAR—-16 196.1 4 B32 110.1 1 290 065.9
- HAR—17 197.1 4 832 109.1 | 290 014.6
Halalin HAR~18 195.0 4 832 069.3 | 290 058.1
185 = HIGHLY T0 WMODEBATELY — 185 ; 1) The boundaries between soit strata have been
1 b WEATHERED ;: established only at Borehole locations. Between
A S Bereholes the boundaries are assumed from
“? geological evidence.
b jﬂf ¢ 2) This drawing is for subsurfoce information oniy.
N » %?"“"-w . ¢ Surface details ond features are for conceptual
"”‘if{‘«r- e 5{ illustration.
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