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FOUNDATION INVESTIGATION REPORT
HIGHWAY 427 WIDENING
FROM FASKEN DRIVE TO STEELES AVENUE
CN HALTON SUBDIVSION OVERHEAD
TORONTO, ONTARIO
G.W.P. 202-95-00

Geocres Number: 30M12-288

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted for the
design and construction of the proposed widening of the existing mainline bridge structures at the
Highway 427 overhead crossing at the CN Halton Subdivision in Toronto, Ontario.

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, borehole 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 structures.

Thurber carried out the investigation as a sub-consultant to SNC-Lavalin under the Ministry of
Transportation Ontario (MTO) Agreement Number 2004-E-0071.

During the preparation of this report and in addition to the boreholes drilled for the proposed structure
widening, reference has been made to available information on subsurface conditions from a previous
investigation documented in the report below.

o MTO report titled “Foundation Investigation and Design Report, Hwy 427 C.N.R. Overhead
(Halton Subdivision), W.P. 153-80-02, Site No. 37-1109, Central Region, Toronto”,
GEOCRES No.30M12-235, 1981 (Reference 1).

2 SITE DESCRIPTION

The site is located approximately 300 m south of Albion Road and 1.6 km west of Highway 27 in
Toronto, Ontario. The site is generally flat except for the embankment fills, and the vegetation is
moderate consisting mainly of tall grass and shrubs.

Lands surrounding the site have been developed for commercial and industrial uses.
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The existing structure consists of the northbound and southbound (NBL and SBL) bridges of
Highway 427 over the existing CN tracks which run in an east-west orientation.

Photographs of the site are included in Appendix D and show the general layout of the adjacent lands.

The site is situated within the South Slope physiographic region. The geology generally comprises a
till plain consisting of clayey silt to silty clay (Halton Till) overlying bedrock at relatively shallow
depth. The bedrock consists of grey shale with hard siltstone and limestone interlayers of the
Georgian Bay Formation.

3 SITE INVESTIGATION AND FIELD TESTING

The present site investigation was carried out from December 1 to 18, 2008. The field program
consisted of drilling and sampling ten boreholes (numbered CNH-01 to CNH-10) at the site.
Boreholes were drilled at locations of the structure abutments, piers and approaches parallel to the
alignments of, and between, the existing Highway 427 bridges.

Boreholes CNH-02 to CNH-04 and CNH-06 to CNH-08 drilled for the proposed piers and abutments
were terminated upon refusal in silty sand and silty clay till at depths ranging from 13.9 mto 23.2 m
(Elevations 152.4 to 165.7 m). Boreholes CNH-09 and CNH-10 drilled at the south and north

approaches, respectively, were terminated in silty clay fill and silty clay till at 6.7 m depth (Elevations
173.1 and 174.6 m).

Boreholes CNH-01 and CNH-05, drilled near the south abutment, were terminated upon refusal in
bedrock at 25.0 m and 26.1 m depths (Elevations 155.3 and 154.1 m). Borehole CNH-01 was further
advanced into shale bedrock by coring to a depth of 30.9 m (Elevation 149.4 m).

The approximate borehole locations are shown on the Borehole Locations and Soil Strata Drawing in
Appendix E. The coordinates and elevations of the boreholes are given on these drawings and on the
individual Record of Borehole Sheets in Appendix A. Records of boreholes (numbered 1 to 8) drilled
during the previous investigation (1981) are enclosed in Appendix C.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations. A CN
permit was obtained and flagging from CN Rail was used while drilling within the CN right of way.

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
bedrock in Borehole CNH-01. Core samples of the shale bedrock were carefully protected to prevent
drying during transport to the laboratory

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.

THURBER
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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.
Three 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.

Table 3.1 — Borehole Completion Details

Piezometer
Foundation Unit Borehole Tip Del.)th/ Completion Details
Elevation
(m)
South A h CNH-09 None Bentonite holeplug to surface
ou pproac installed ite plug to surface.
. None . .
Median | CNH-01 . Borehole grouted with bentonite to surface.
installed
South Piezometer with 1.5 m slotted screen installed
Abutment with sand filter to 21.3 m, bentonite holeplug
Median | CNH-05 25.0/155.2 | from 21.3 m to 19.8 m, bentonite grout from
19.8 m to 2.4 m, then bentonite holeplug to
ground surface.
CNR None Bentonite grout to 2.1 m, then bentonite
CNH-02 .
grade installed holeplug to surface.
South Piezometer with 1.5 m slotted screen installed
Pier CNR with sand filter to 13.4 m, bentonite holeplug
d CNH-06 15.2/156.1 | from 13.4 m to 12.5 m, bentonite grout from
grade 12.5 m to 1.5 m, then bentonite holeplug to
ground surface.
Piezometer with 1.5 m slotted screen installed
CNR with sand filter to 7.6 m, bentonite holeplug
d CNH-03 12.7/158.9 from 7.6 m to 7.0 m, bentonite grout from 7.0m
North grade to 1.5 m, then bentonite holeplug to ground
Pier surface.
None i
CNR . Bentonite grout to 1.5 m, then holeplug to
arade CNH-07 installed surface.
. . None Bentonite holeplug and auger cuttings to
Median | CNH-04 installed 0.075m, then asphalt to surface.
North
Abutment , _ None Bentonite holeplug and auger cuttings to
Median | CNH-08 installed 0.075m, then asphalt to surface.
. None Bentonite holeplug and auger cuttings to
North Approach CNH-10 installed

0.075m, then asphalt to surface.

THURBER
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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

Appendix B. Laboratory testing results from the 1981 investigation (Reference 1) are also included
in Appendix C.

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 E. 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 outside of the railway tracks comprises
surficial topsoil or pavement structure overlying fill underlain by native silty clay till and silty sand.
Weathered shale bedrock was contacted below the silty sand at the south abutment of the Highway
427 SBL. More detailed descriptions of the individual strata are presented below.

5.1.1 Topsoil

Topsoil was identified surficially in Boreholes CNH-01, CNH-05 and CNH-09. The topsoil
thickness generally ranged from 50 mm to 75 mm. The topsoil thickness may vary between
and beyond the borehole locations and the data is not intended for the purpose of estimating
quantities.

5.1.2 Pavement Structure

Pavement structure consisting of approximately 75 mm of asphalt overlying granular
(gravelly sand to silt and sand fill) road base was encountered in Boreholes CNH-04, CNH-
08 and CNH-10 drilled at the Highway 427 median shoulder. The road base granular fill was
1.0 m thick in Borehole CNH-08 and the fill is in a dense to very dense state with SPT ‘N’
values ranging from 47 to 60 blows per 0.3 m of penetration. The moisture content of the
granular fill is in the order of 5% to 7%.

5.1.3 Sub-ballast

A 200-mm thick layer of rail sub-ballast was encountered surficially in Borehole CNH-03
drilled near the existing north pier of Highway 427 SBL.

THURBER
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5.14 Fill

Fill was contacted below the topsoil and the asphalt in boreholes drilled at the existing
approaches and embankments (Boreholes CNH-01, CNH-04, CNH-05 and CNH-08 to
CNH-10). It is understood that the fill was placed during construction of the existing
bridges. The fill generally consists of layers of various types of soils:

* Brown silty clay with sand and trace gravel
¢ Brown silt and sand containing trace to some gravel and trace clay
¢ Brown gravelly sand

The thickness of the fill ranged from 6.7 m to 9.1 m at the south abutment and south approach
and from 3.9 m to 4.5 m at the north abutment and north approach.

The depths to the base of the fill ranged from 4.0 m to 9.1 m (Elevations 171.1 to 177.3 m).
Borehole CNH-09 was terminated within the silty clay fill at 6.7 m depth (Elevation 173.1m).

Based on SPT ‘N’ values ranging from 8 to 30 blows per 0.3 m of penetration, the cohesive
fill is described as stiff to hard in consistency. The cohesionless fill (silt and sand, and

gravelly sand) is described as loose to very dense, based on SPT ‘N’ values of 7 to 60 blows
per 0.3 m of penetration.

The natural moisture contents of the fill samples ranged from 8% to 21%.

Grain size distribution curves for fill samples tested are presented on the Record of Borehole
sheets and on Figures B1 and B2 of Appendix B. Atterberg Limit test results are presented
on Figure B10 of Appendix B.

The results of laboratory tests are summarized as follows:

Soil Particles Silty Clay Fill (%) Silty Sand Fill (%)
Gravel 3t08 0
Sand 24 to 31 45 to 55
Silt 34t04l1 39 to 51
Clay 25t034 4t06
Liquid Limit 36to 38 -
Plasticity Index 20 -

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

THURBER
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5.1.5 Silty Clay Till

Native brown to grey silty clay till with sand and trace gravel was contacted below the
asphalt, topsoil, sub-ballast and fill at depths ranging from 8.5 m to 9.1 m at the south
abutment, 4.0 m to 4.6 m at the north abutment and at 0.2 m at the north pier.

During the present investigation, silty clay till was also contacted suficially in two boreholes
drilled at the south pier (Boreholes CNH-02 and CNH-06) and in one borehole drilled at the
north pier (Borehole CNH-07). Silty clay till was also encountered surficially in the eight
boreholes drilled during the previous investigation.

Thickness of the silty clay till ranged from 7.4 m to 13.8 m.
Layers of clayey silt were encountered within the silty clay till deposit.

A 1.6 m thick layer of silty clay till was also contacted at 9.1 m depth (Elevation 162.5 m) in
Borehole CNH-03.

The depth to the base of the silty clay till ranged from 10.7 m to 21.3 m (Elevations 158.9 to
163.4 m).

Boreholes CNH-08 and CNH-10 were terminated within the silty clay till at 15.6 m and 6.7 m
depth (Elevations 165.7 and 174.6 m).

Based on SPT ‘N’ values ranging from 8 to 92 blows for 0.3 m of penetration, the silty clay
till is described as firm to hard in consistency. SPT ‘N’ values higher than 100 blows per
0.225 m of penetration were observed at or below Elevation 169.0 m in Boreholes CNH-04
and CNH-08, and near Elevations 166.0 to 163.0 m in Boreholes 6 and 7.

The natural moisture contents of the samples recovered from the silty clay till layer ranged
from 8% to 30%.

Grain size distribution curves for the silty clay till samples tested are presented on the Record
of Borehole sheets and on Figures B3 to BS of Appendix B. Grain size distribution curves for
clayey silt samples are presented on Figure B6 of Appendix B Atterberg Limit test results are
presented on Figures B11 to B13 of Appendix B.

Laboratory test results of previous investigation are presented in Appendix C.

The results of laboratory tests are summarized as follows:
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Soil Particles Silty Clay Till (%) Clayey Silt (%)
Gravel 0to23 0
Sand 3 to 46 1104
Silt 27 to 82 74 to 83
Clay 410 40 16 to 25
Liquid Limit 18 to 48 -
Plasticity Index 8t0 27 -

The above results show that the silty clay till is typically of low to medium plasticity with a
group symbol of CL-CI.

Cobbles and boulders were noted in the silty clay till in Boreholes 3, 5, 6 and 7 drilled during
the previous investigation. Glacial tills inherently contain cobbles and boulders which may
occur for some high blow counts and resistance to augering.

5.1.6 Silty Sand

Native grey silty sand was contacted below the silty clay till in Boreholes CNH-01 to
CNH-03 and CNH-05 to CNH-07, and 1 to 8, drilled for the present and previous
investigations, respectively. The silty sand contains trace gravel, trace clay and occasional
cobbles, boulders throughout the deposit and shale fragments.

The silty sand layer was fully penetrated in Borehole CNH-01 located at the south abutment,
with a thickness of 5.2 m.

A layer of sand was encountered within the silty sand in Borehole CNH-01 near Elevation
157.0 m.

A layer of silt and sand was contacted below the silty clay till at 17.8 m depth in Borehole
CNH-04. Borehole CNH-04 was terminated within the silt and sand layer at 23.2 m
(Elevation 158.0 m).

Layers of sand and gravel and layers of cobbles and boulders were encountered within the
silty sand layer in boreholes drilled during the previous investigation.

Boreholes were terminated within the silty sand layer at depths ranging from 13.9 m to
26.1 m (Elevations 147.7 to 158.0 m). Borehole 3, drilled at the south pier of the Highway
427 NBL, was terminated at 33.4 m depth (Elevation 138.1 m).

SPT ‘N’ values measured in the silty sand layer generally ranged from 100 to 128 blows per
0.3 m of penetration, indicating a very dense relative density. An SPT ‘N’ value of 20 blows
per 0.3 m of penetration, indicating compact relative density, was measured in Borehole
CNH-01 near Elevation 157.0. SPT ‘N” values higher than 100 blows per 0.1 m of
penetration were measured near borehole termination depths.
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The natural moisture contents of the samples recovered from the silty sand layer ranged from

10% to 19%.

Grain size distribution curves for the silty sand samples tested are presented on the Record of

Borehole sheets and on Figures B7 and B8 of Appendix B.

Laboratory test results of the previous investigation are presented in Appendix C.

The results of laboratory tests are summarized as follows:

Soil Particles Sand (%) Silt and Sand (%) Silty Sand (%)
Gravel 4 5 0to 25
Sand 80 37 28 to 85
Silt - 42 11 to 64
Clay - 16 1tol5
Silt & Clay 16 - -

Occasional cobbles and boulders are reported throughout the silty sand layer, and the lower
part of this deposit (just above bedrock) may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.

5.1.7 Sandy Silt

Native grey sandy silt containing trace clay was contacted within the silty clay till in
Boreholes CNH-03 and CNH-07 drilled for the present investigation. The thickness of the
sandy silt was 1.5 m and 1.0 m in Boreholes CNH-03 and CNH-07, respectively.

The depths to the base of the sandy silt were 9.1 m and 6.9 m (Elevations 162.5 and 164.7 m).

Based on SPT ‘N’ values of 15 and 60 blows for 0.3 m of penetration, the sandy silt is
described as compact to very dense.

The natural moisture contents of the samples recovered from the sandy silt layer were 20%.

Grain size distribution curves for two sandy silt samples tested are presented on the Record of
Borehole sheets and on Figure B9 of Appendix B.

The results of laboratory tests are summarized as follows:

Soil Particles Sandy Silt (%)
Gravel 0
Sand 29 to 46
Silt 50 to 68
Clay 3to4

THURBER
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5.1.8 Bedrock

Bedrock was contacted below the silty sand at 25.0 m depth (Elevation 155.3 m) in Borehole
CNH-01. The shale encountered in the borehole is described as thinly bedded and contains
frequent hard interbedded siltstone and limestone layers, typical of the Georgian Bay
Formation. The shale bedrock is highly to moderately weathered within the upper 2 m below
which the degree of weathering decreases with depth and the rock strength increases with
depth. An SPT ‘N’ value obtained in the upper part of the shale bedrock was higher than 100
blows per 0.1 m penetration. A moisture content of 11% was measured.

Bedrock cores were collected using NQ sized coring equipment. Total core recovery (TCR)
in the bedrock were 80% and 100% in the two core runs.

RQD values recorded in the core runs were 7%, indicating a very poor rock quality.

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.

5.1.9 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling.
Standpipe piezometers were installed in three selected boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.1, along with the measurements in the boreholes upon completion of drilling.

THURBER
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Table 5.1 — Measured Groundwater Levels

Water Level (m)
Foundation Element | Borehole Date Depth | Elevation Comment
(m) (m)
SBL 1 December 11, 1981 0.5 171.4 Perched water
South January 21, 2009 14.5 165.7
Abutment | Median | CNH-05 May 5, 2009 14.2 166.0 In piezometer
June 8, 2009 14.2 166.0
NBL 2 December 14, 1981 0.5 171.1 Perched water
SBL 4 December 21, 1981 1.4 170.0 Perched water
;?:i CNH-02 | December 9, 2008 8.2 162.9 In open borehole
South Pier CNR January 21, 2009 6.1 165.3
4 CNH-06 May 5, 2009 4.9 166.5 In piezometer
grace June 8, 2009 4.9 166.5
NBL 3 December 17, 1981 0.9 170.6 Perched water
SBL 6 December 21, 1981 0.0 170.6 Perched water
CNR January 21, 2009 6.1 165.5
North Pier grade CNH-03 May 5, 2009 5.6 166.0 In piezometer
June 8, 2009 55 166.1
CNR
CNH-07 | December 12, 2008 0.5 171.1 In open borehole
grade
North Median | CNH-04 | December 15,2008 | 11.6 169.7 In open borehole
Abutment | NBL 5 December 18, 1981 | 5.7 165.8 In open borehole

Groundwater levels measured in the piezometers ranged from Elevations 166.0 to 166.5 m.
A higher perched water level was noted at elevations ranging from 170.0 to 171.4 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 fill.

6 MISCELLANEOUS

Co-ordinates and ground surface elevations for boreholes of the present investigation were supplied to
Thurber by SNC-Lavalin.

The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax, Ontario
and Groundwork Drilling Inc. of Etobicoke, Ontario. The field work was supervised on a full time

THURBER
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basis by Mr. George Azzopardi and Mr. William Ball of Thurber Engineering Ltd. under the direction

of Dr. Sydney Pang, P. Eng.

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

Overall supervision of the field program was conducted by Dr. Sydney Pang, P. Eng. Interpretation
of the data and preparation of the report were carried out 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.
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Appendix A

Record of Borehole Sheets

(Present Investigation)
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders ' Greater than 200mm
Cobbles 75 to 200mm

Gravel 4.75 10 75mm

Sand

0.075 t0 4.75mm

Silt 0.002 t0 0.075mm

Clay Less than 0.002mm

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

TERMINOLOGY

Trace or Occasional

Some

Adjective (e.g. silty or sandy)
And (e.g. sand and gravel)

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

VISUAL IDENTIFICATION
same

same

5to 75mm

Not visible particles to Smm

Non-plastic particles, not visible to

the naked eye
Plastic particles, not visible to
the naked eye

PROPORTION
Less than 10%
10 to 20%
20 to 35%
35 to 50%

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

Very Soft 12 or less Less than 2

Soft 12 to 25 2to 4

Firm 2510 50 4108

Stiff 50 to 100 8to 15

Very Stiff 100 to 200 i5t0 30

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing

2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 41010

Compact 1010 30

Dense 30 to0 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

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

ABBREVIATIONS TW Thin Wall Shelby 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

Copen 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 split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “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 into undisturbed ground.



UNIFIED SOJLS CLASSIFICATION

GROUP
MAJOR D]VISIONS 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 clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wi < 50% Cl Inorganic clays of medium plasticity, silty 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.
WL > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

discontinuities.

SYMBOLS

CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | e
(SW) surfaces, but only slight weathering of rock material. - --~-~-"4 SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, Bedrock (general)
(CW) but the rock texture and structure are preserved. &
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 t0 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500 to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750 103,500  Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak 1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
€ore run. . .
geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 3510 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD) per 0.3m of core run.
[

THURBER




ONTMT4S 9270.GPJ  6/29/09

Ministry of

|
Transportation .I
Ontaro TrRBen
RECORD OF BOREHOLE No CNH-01 10F 4 METRIC
GW.P.  202-9500 LOCATION N 4845049.2 £ 294 356.2 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE __ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.01 - 2008.12.03 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL REMARKS
Wy < & pusnc AU vouo | T
= owlsdl B 20 40 60 8 10 "™ Came | E5 &
Ak CRES-2 Ll we w w | 38 | cramsze
gl ¥ 2125] 8 |SHEARSTRENGTHkPa s
ELEY DESCRIPTION = e | 2z Z B — DISTRIBUTION
DEPTH $131 ¢ S1338] £ |0 UNCONFINED  + FIELD VANE y )
=1z Z|{EC| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
180.3 w 40 80 120 160 200 20 40 60 kN/m3 [GR SA SI CL
Y| N\ TOPSOIL (50mm)
Sitty CLAY, with sand, trace gravel 1 8s 16 180
Stiff to Very Stiff
Brown
(FILL)
179
2 88 17 o 8 24 34 34
178
3§ss| 27 177 5
176
4 8s 30 [¢]
175
174
518 | 15 H—i 7 31 37 25
173
6 SSs 24 o
172
171.1
9.1 Silty CLAY, trace to some sand, trace 7 71
gravel, occasional iron oxide é 7 ss 50 °
Hard / A
Brown ’éé
{TiLL) A
41%
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
1595 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ 6/29/09

Ministry of -
Transportation
Ontario . I

ha ot ]
RECORD OF BOREHOLE No CNH-01 20F 4 METRIC
GW.P__ 2029500 LOCATION N 4 845 049.2 E 204 356.2 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM  Geodetic DATE 2008.12.01 - 2008.12.03 CHECKED BY SKP
DYNAMIC CONE PENETRATION
v
. wl%2] 8 20 40 60 80 100 wr o ea w55 &
Sle uls2] 2 L L L L . wp w wel 28 | GRAINSIZE
ELev Sla| & | 2]|28| & [SHEARSTRENGTHKPa o % | bistRIBUTION
DESCRIPTION =l s L1521} £
DEPTH {3 r >138| £ |o unconrinep + FIELD VANE y )
E z Z]ZO| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 160 200 20 4 80 km3 IGR sA s CL
Siity CLAY, trace to some sand, trace ;37‘
gravel, occasional iron oxide ‘%?
2% 170
Hard :%ﬂs
Brown A
{TILL) ;;‘5/
A
77
A8 |ss| 70 b 0 4 79 17
Occasional layers of clayey silt ‘f/
”é?é {e}
2 Z 169
%
s
%%
-
12
7
‘;«;é 168
0| ss | e o
7
7
59
27
az“,/ﬂ
gé 167
%7
.
ig(
f¢g
i¢ Y4101 ss | 81 o
%%
‘
% 166
,%
7./
gé
A
i?é
//¢
Z
r?? 165
Hé/
] A 11| ss | a1 ok 6 35 43 16
with sand 4?
o
ﬂé‘
HA
,?9
gg 164
77
A;/
réé
3
%%
;5/;2 12| ss | 51 o
A
i
27
1% 163
7%
%%
%%
5
A
az,a
%7
%% 162
agﬁ
) 13| ss | so o
%5
2
7
122
Agi
:éﬂ 161
%%
7%
160.5 Wy
19.8 .1
Continued Next Page +3 x5, Numbers refer to ‘535

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ 6/29/09

Ministry of
Transportation

Ontario . .
RECORD OF BOREHOLE No CNH-01 30F4 METRIC
GW.P.__ 202.95-00 LOCATION N 4 845 049.2 E 294 356.2 ORIGINATED BY GA
HwY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.01 - 2008.12.03 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANCE PLOT I e R
=9 33 Lt UOISTURE war] £ & &
‘5 « & ; el 17 ZP 410 69 8|0 1(’)0 CONTENT z %
= z > GRAIN S12£
ELEV S ERRS 2l2s £ |SHEAR STRENGTH kPa . = | oistrisumion
BEPTH DESCRIPTION 3 ER = 5123 < | O UNCONFINED  + FIELD VANE y %)
el 2 z & Ol @ 1e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page i 40 80 120 160 200 20 40 80 KkN/m 3 GR SA SI CL
Sitty SAND, trace gravel, trace clay SS | 100 °
Very Dense 160
Grey
Wet
Hard augering
&9
SS 100/ o
0.150
158
W ]
22.6
Compact
S8 20 o 4 80 16
157 {Si+CL)
%685
23.8
156
Ss 112 [+
155.3
250 SHALE, highty weathered, thinty
bedded, frequent limestone and 155
siltstone interbeds
Grey
88 100/ 154 [+
0.100
833 ]
27.0 becoming moderately weathered RUN RUN 1#
153 TCR=80%,
SCR=7%,
RQD=7%
152
RUN RUN 2#
TCR=100%,
SCR=7%,
RQD=7%
151
Continued Next Page 20
4+ 3 x 3. Numbers refer to ,5¢5

Sensitivity 19

(%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Sensitivity

20
1595 (04) STRAIN AT FAILURE

Ministry of )
Transportation . l
Ontado THUS-—-
RECORD OF BOREHOLE No CNH-01 40F4 METRIC
GW.P.__ 202-95-00 LOCATION N 4 845 049.2 E 204 356.2 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.01 - 2008.12.03 CHECKED BY SKP
SOI. PROFILE samPLes |, w [RYNAMIC CONE PENETRATION .
& e pasne MTRR - REMARKS
@ b
— : z O T MOSTURE LIMeT and & &
n e} 173 20 40 60 80 100 CONTENT z Q
2|8 SIZE] = e e R wp w wi| 3% | cramsize
ELEV LB ¥ 3]125] 6 |SHEARSTRENGTH kPa
DESCRIPTION =]l & =|1z22] &£ N e DISTRIBUTION
DEFTR A E] s > |3 8] £ |©o UNCONFINED + FIELD VANE Y )
|z z O] L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 xwm3 JIGR SA SI CL
SHALE, moderately weathered, thinly 3 | RUN RUN 3#
bedded, frequent limestone and 150 TCR=100%
siltstone interbeds =100%,
Grey SCR=23%,
RQD=7%
149.4
3.9 END OF BOREHOLE AT 30.9m.
BOREHOLE BACKFILLED WiTH
BENTONITE GROUT TO SURFACE.
4+ 3, x 3. Numbers referto




ONTMT4S 9270.GPJ  6/29/09

%_Ainis\ry gf . .
ransporation
Ontaro !.__
RECORD OF BOREHOLE No CNH-02 10F2 METRIC
GW.P. 2029500 LOCATION N 4 845 073.9 E 294 3493 ORIGINATED BY GA
HwWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.08 - 2008.12.09 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT 0 _— . REMARKS
Ho s Pxfrm MOISTURE onwr?r - I
& TEXIR] 20 40 60 80 100 | cowrewt ML 2 0 &
2lE wilzz] = L . 1 ! wp w wil 358 | cramnsize
ELEv slal ¥ | 2]28] & [SHEARSTRENGTHKPa 5 % | DISTRIBUTION
DESCRIPTION iz > < z| E
DEPTH |3 F > 138 £ |O UNCONFINED  + FIELD VANE ¥ %)
£z Z|ZC1 @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
1711 w 40 80 120 160 200 20 40 60 kN/m3 JGR SA SI CL
0.0 Sitty CLAY, with sand, trace gravel 59/
Stif to Very Stiff i 1
i '45‘1' 1188} 13 b
Brown 40
(miLL) :;éé
5?;/;
i
.
;ég 170
A
27
77
;//
,4-"4 2| ss | 28 ol 4 28 49 13
o
%
5;’/” 169
2,42
27
.
’
4%
4%
’/6
:?j/‘ 168
Occasional layers of grey clayey silt Egé 3| ss 22 d 0 1 83 16
.
7
%%
%
%5
_%/ 167
.
Grey /
é 4| ss | 25 o
%
/ 166
.
549
165.3 44 /
sg| T T T T T T ’f&
: %%
Hard :gg 165
% 5
%%
‘%5 ss | 48 A 326 37 34
o
i
r‘/V
aé/
.
352
2 164
.
m%g
:g;
7
:¢g 6 sS 56 o
:é& S_Z 163
i9%
%
fé//‘
%7
492
2%
s
f/ 162
97
097
W 1 | ss | 79 o
:;;?
///
’/4
%4

Continued Next Page

Numbers refer to
Sensitivity

20
‘sf%s (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Ministry of —
Transportation . l
Ontario
RECORD OF BOREHOLE No CNH-02 20F2 METRIC
GW.P. 202-95-00 N 48450739 E 294 3493 ORIGINATED BY GA
HwWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic 2008.12.08 - 2008.12.09 CHECKED BY SKP.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT - ) REMARKS
Haol & PUSTC  oismme touot B
E al<gd] o 20 40 60 80 100 T cowmr T S &
2|8l w | %|2E] z T wp w wi| 58 | cramsize
ELEv DESCRIPTION & 2 = < g e 8 SHEAR STRENGTH kPa L | DISTRIBUTION
DEPTH g Y= >138 < | © UNCONFINED + FIELD VANE %)
12 Z|EC| © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 40 80 120 160 200 20 40 60 GR SA S| CL
Silty CLAY, with sand, trace gravel A
7
Srer 7
1605 (TiLL) a;ﬁ %
10.7 Sity SAND, trace clay, trace gravel -1
Very Dense ss | 105 o
Grey
Wet 160
159
8S 107 © 3 64 24 9
158
.
8S 112 [
157
156
S8 i1 o
occasional cobbles
155
S8s 12 o
154
153
Layer of sand and gravel
S8 | 104/
[
152.4 2150
18.7 END OF BOREHOLE AT 18.7m.
BOREHOLE OPEN TO 18.7m AND
WATER LEVEL AT 8.2m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WiTH
BENTONITE GROUT TO 2.1m, THEN
SEALED WITH BENTONITE
HOLEPLUG TO SURFACE.
+3 x 3. Numbers refer to 1535

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

g‘_dinistry gf . )
ransportation
Ontario ..
RECORD OF BOREHOLE No CNH-03 10F 2 METRIC
GW.P._ 202-9500 N 4845 094.6 E 284 347.1 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Sofid Stem Auger COMPILED BY MFA
DATUM _Geodetic 2008.12.11 - 2008.12.11 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ﬁ RESISTANCE PLOT NATURAL MARKS
W g PASTIC | sTURE vouo £ E REMAR
E A EFIR: 20 40 60 80 100 ™ cemme 7] B O &
9« wizE| 2 . L L 1 L wp w w | 28 | cransize
Elnl Wl 21251 & |SHEAR STRENGTHkKPa t s
ELEY DESCRIPTION =12 & 21281 £ ——e oy DISTRIBUTION
DEPTH é 5 t > 8 o) ;Z O UNCONFINED + FIELD VANE %)
HE Z|EO| @ |@ QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
1716 w 40 80 120 180 200 20 40 80 GR SA S! Ct
00 SUB-BALLAST
02| LY 149 ss o
Siity CLAY, with sand, trace gravet 4%?
Stff £
Brown %// RE
(TiLLy H f
r?{;
%%
%
ﬂ/x
Sgo‘ 170
%% ss q
7
aga
2%
7
9%
weol ] gjﬁ 169
7 i
%
Very Stiff to Hard {;‘.’j
V4
7
%% 8s br—i 123 53 23
$%%
r‘&/’
A 168
7
127
%
3%
7
7
A%
Occasional tayers of grey clayey sift :gg 167
§¢¢ ss d 0 1 74 25
457
agﬁ
1 .,
z//
7 Y
ﬁég 166
A
4
%
Grey :/4
5{;6 ss b
i
2% 165
2% 5
97
aéé
’
wAA
7
e'f/
%7
164.0 V5% 164
1.6 Sandy SILT, trace clay 11
Compact
Grey S8 b 0 20 68 3
Wet
163
162.5
9.1 Silty CLAY, trace to some sand, lrace [
| 127
gravel ’%é ss b
Hard o7
Grey ‘?g 162
(TiLL) %7,
tat/
Continued Next Page 20
Numbers refer to ,5¢5

Sensitivity

10 (%) STRAIN AT FAILURE
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Ministry of -
Transportation . .
Ontario
RECORD OF BOREHOLE No CNH-03 20F2 METRIC
GW.P._ 202-95-00 LOCATION N 4 845 094.6_E 294 347 1 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE __Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.11 - 2008.12.11 CHECKED BY SKP.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES uj
g " 3 RESISTANCE PLOT _> ASTC :&TS\,Y::E o N E REMARKS
5 wl<5| @ 20 40 60 80 100 BT e W] B &
Slg L BI2E] z L L bl wp w wi | 58 | oransiz
ELEV ESCRIPTIO :’_- al a 2 ga g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH o N s 2l c >|138| £ |o unconFINED  + FIELD VANE M %)
R z O] @ e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 k/m3 |GR SA St oL
Siity CLAY, trace to some sand, trace j;{,/;
gravel ‘fﬁ
Hard 2%
1s09] & ’éé
- 1L 161
10.7 L) -1
Silty SAND, trace to some gravel,
occasionatl cobbles 8 | SS | 116 °
Very Dense
Grey
Wet
160
Shale fragments, occasional inferred
cobbles and boulders 3 ss 123 °
159
158
157.7 10 | S8 109/ (]
13.9 END OF BOREHOLE AT 13.9m. .150

BOREHOLE OPEN TO 12.8m AND
WATER LEVEL AT 0.3m UPON
COMPLETION OF DRILLING.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)

2009.01.21 6.1 165.5
2009.05.05 5.6 166.0
2009.06.08 5.5 166.1

+

3

X

3.

20

Numbers refer to \SQ-S

Sensitivity B° (%) STRAIN AT FAILURE
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@ Ministry of S
Transportation . .
Ontario
THLuRan
RECORD OF BOREHOLE No CNH-04 10F3 METRIC
GW.P.  202-9500 LOCATION N 4845 119.7 E 204 338.6 ORIGINATED BY wa
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.15 - 2008.12.15 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« B RESISTANCE PLOT—>.\‘ NATURAL — REMARKS
Eol 2 el ] B
5o g|38| 2 |2 % & & wo | wma | 50 N size
£l z GRAIN SIZ
ELEV E 8| ¢ 2 g 5| © [SHEAR STRENGTHKPa w:-—-——;———:L = DISTRIBUTION
DEPTH DESCRIPTION E13| 7| 3138] & |o unconrned  + rieLo vane y )
e z EC] L |® QUICKTRIAXIAL X (ABVANE | WATER CONTENT (%)
181.3 w 40 80 120 160 200 20 40 60 kNfm3 JGR SA SI CL
3:’1‘ ASPHALT: (75mm)
SIL.T and SAND, some gravel, trace 181 5
clay 1 S8 60
Dense to Very Dense
Brown
Moist
(FILLY 2| ss | 43 )
180
3| ss | 3 o
179
4| ss | s0 o 0 45 51 4
5} 8s | 52 178 )
177.3
4.0 Silty CLAY, with sand, trace gravel 4 f
Very Stiff to Hard K ?
Brown - é 177
(TiLL) %2
%
He
g 6] ss| 2 o
%%
%
A 176
4/
%2
A
rl
.
2%
7
254%,
4 ﬁ 175
27 ss | 25 —A 2 23 40 35
r
7
; %
1%
W
?4 174
se
-
A)/‘;
Eg? 8| ss | 48 b
%%
52/ 173
v
77
29
%%
47
77
%%
Y
%% 172
[
A?»ﬁ 9| ss | 4 q
7%
.
//
Continued Next Page
+3 3. Numbers refer to

Sensitivity

20
15?:5 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Ministry of |
Transportation .

Ontario m.
RECORD OF BOREHOLE No CNH-04 20F3 METRIC
GW.P. _ 202-95-00 LOCATION N 4845 119.7 E 294 338.5 ORIGINATED BY ws
HWY 427 BOREHOLE TYPE __Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.15 - 2008.12.15 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o IR i s R o | rewancs
RS
- nl<2] 8 20 40 60 80 100 | TET e £F &
21 wlsgl 2 L L L 1 L wp w we | 38 | cransize
ELEV Slal ¥ | 2]25| @ [SHEARSTRENGTHKPa o = | DisTRIBUTION
BEPTH DESCRIPTION 5131 5| 5|138| & |o unconrmned  + FiELDvANE y %)
[ 2 2|120| & |e QUICKTRIAXAL X 1B VANE WATER CONTENT (%)
] ¢ [0] o - 3
Continued From Previous Page 4 80 120 160 200 20 40 80 kKN/m~ [GR 8A §I CL
Silty CLAY, with sand, trace gravel j/
Hard 840
Brown : ;) 7
(TILL) ’
‘
P
1] ss | a0 o
s
170
4
s
ﬁ;é ¥
rf/
2%
e
ML
K3
Gg? 169
:g? 11| ss | 100/ °
Eé& 275
7
,gg
4
}g&
+4%
,gé 168
%
*?%
/%;
i
7
:?? 12] ss | 80 4 0 3 70 27
2
%4 167
27
7%
5%
’?/
%
%
3
%%
’?f} 166
r&/
%2« 13] ss | 89 ° 2 29 52 17
4%
7
WA
f/‘¢
2%
7
. s
:;ﬁ
ﬁ;/
r?&
%7
45 ] 1a | ss | 19 o
2
‘23 164
.
163.4 5 2
17.8 SILY and SAND, some clay, trace -1
grave!
Very Dense
Grey 163
Moist ss | 100/ o 5 37 42 16
228
162
T ss T o
Continued Next Page 20
+3,><3: Numbers refer to 15¢5

Sensitivity 10 (%) STRAIN AT FAILURE
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Sensitivity

20
’5‘,%5 (%) STRAIN AT FAILURE

Ministry of -
Transportation . l
Ontario THUMBER
RECORD OF BOREHOLE No CNH-04 30F3 METRIC
GW.P,  202-9500 LOCATION N 4 845 119.7 £ 204 3385 ORIGINATED BY w8
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodelic DATE 2008.12.15 - 2008.12.15 CHECKED BY SKP
SOIL PROFILE SAMPLES |, w  |RYNAMIC CONE PENETRATION :
g |9 [ L REMARKS
= NEEIE 20 4 60 8 100 [T amr W] 55 &
Sle eizEl 2 L L L 1 L wp w w | 5% | cramsize
E ol g @ 318958 © |SHEAR STRENGTH kPa
LEV DESCRIPTION =13 & <!z [ e Oy DISTRIBUTION
BEPTH <13 e >128 < | O UNCONFINED + FIELD VANE y (%)
1= Z1&C| @ |eo QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 k/m3 {GR SA S CL
SILT and SAND, some clay, trace -100
gravel
Very Dense 161
Grey
Moist
160
SSs | 100/ °
00
159
Moist to Wet b
118l ss | 100 o
158.0 225
28.2 END OF BOREHOLE AT 23.2m AND
WATER LEVEL AT 11.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 0.075m, THEN
ASPHALT TO SURFACE.
+3_ %3, Numbers refer to
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Ministry of -
Transportation .l
Ontaro Termman
RECORD OF BOREHOLE No CNH-05 10F3 METRIC
GW.P.  202-95-00 N 4 845053.1 E 294 358.8 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic 2008.12.04 - 2008.12.04 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | e e — REMARKS
E o 4 PUASTC | uRe voun | 'J—:
e onlzgl 8 20 40 80 100 "™ cama ] 538 &
2| E giziEl z P e . wp w we| 54 | cramsize
ELEV Elal ¥ J312&| © |SHEAR STRENGTHkPa 2 | bisTRIBUTION
DESCRIPTION 1l > <123 = L
DEPTH é 3 - > 8 S g O UNCONFINED + FIELD VANE y (%)
o1 7 z EO| U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
180.2 i 40 80 0 160 200 20 40 60 kNim3 {GR SA SI CL
B\TOPSOAL (75mm)
A 180
Silty CLAY, with sand, trace gravel S8 14 o
Stiff to Very Stiff
Brown
{FILL)
179
88 17 o
178
177
8s 20 o 6 30 36 28
176
SS 18 o
175
174
8s 22 [o!
173
8S 27 o
172
171.6
85 Sitty CLAY, some sand, trace gravel rgﬁ
Hard "(}17)‘
Brown to Grey ff’/': I?
(TiLL) ?;5 2
4 ?'g 171
%% ss | 31 0 11 51 38
%%
A
i
r‘//
Continued Next Page

x 3. Numbers refer to
Sensitivity

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ 6/29/09

Ministry of .
ranspornation
Ontado m..
RECORD OF BOREHOLE No CNH-05 20F3 METRIC
GW.P,__ 202-95-00 N 4 845 053.1 E 294 356.8 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic 2008.12.04 - 2008.12.04 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES us
,g_J ol 3 RESISTANCE PLOT = e R | REMARKS
- wl22] 8 20 40 60 80 100 "™ comew 7| B &
9lg wizgE| 2 L . : L wp w wel 3% | GRAINSIE
ELEV alglw 21258 S [SHEAR STRENGTHkPa A 2 | oisTRIBUTION
DESCRIPTION =ls > g zl
DEPTH AERRS >|38| £ |o UNconFINED + FIELD VANE M %)
== Z|EC] @ je QUCKTRIAXIAL X (ABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 wim?3 {GrR sA s1 cL
Siity CLAY, some sand, trace grave! %tﬁ 170
Hard ;Z
Brown Y
(TILL) :;ﬁg
r?é
‘éﬁ ss o
:éﬂ 169
n&‘,/
r?;‘
%
%%
5?
fﬁ / 168
%
%
%%
,é?‘ sS o
1%%
7
i5%
A//“ﬁ
s L,
5% 167
%7
2
4{4/
%%
Egé s8 : 9
$%% 1Y 166
2 3
7 :
7%
%5
%%
4?’%
aé'//f
y
%5 165
? ss o
Aéé
s;&
%
H
3*4 o
47
i
ré)/j
A4
%%
'«g%
o $s o+ 3 21 a1 23
% 163
7
:5{#
7
‘%
.
;/jé 162
Hard augering ,f{j
’éﬁ ss °
-
¢
%
% 161
7
%%
27
2%
r‘gy
Continued Next Page 20
.x 3. Numbers refer to ‘5¢5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of _
Transportation .
Ontado
RECORD OF BOREHOLE No CNH-05 30F3 METRIC
GW.P._ 202-9500 LOCATION N 4 845053.1 € 294 358.8 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.04 - 2008.12.04 CHECKED BY SKP.
N
SOIL PROFILE SAMPLES | o w |RENAMIC CONE PENETRATION -
& 2 HASTC TURAL LoUD [ REMARKS
b %) [8) L MOISTURE wr| & X &
b n|L86 @ 20 40 80 80 100 CONTENT z O
Sl ER RS- z 1 L 1 L 1 wp w wo | 58 | oramsie
ELEV DESCRIPTION & @ g 188 2 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH 213 b >13 3 < | O UNCONFINED + FIELD VANE v %)
£z Z|EC] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 40 80 120 160 200 20 40 60 xwm3 |GR sA 1 cL
Sitty CLAY, some sand, trace gravel (114 | s 92 o
Hard g/ 160
Brown :é
(TILL) 5 ;59
WA 7
527
/é ;:
/ﬁﬂ
1%
158.9 i%% 159
213 Silty SAND, trace clay, trace gravel e
Very Dense
Grey sS 121 o 5 64 23 8
Wet
158
Hard augering
§8 128 157 Q
156
1558 ]
244 Some gravel, some clay, occasional
shale fragments, occasional cobbles ss 15 ° 11 45 29 15
and boulders
Hard augering
155
Highly weathered shale
154.1 178 | 55 0w o
6.4 END OF BOREHOLE AT 26.1m 0.150
UPON REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 26m AND
WATER LEVEL AT 11.8m UPON
COMPLETION OF DRILLING.
Piezometer installalion consists of
19mm diameter Schedule 40 PVC pipe
with 3 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH {m} ELEV. (m}
2009.01.21 145 165.7
2008.05.05 14.2 166.0
2009.06.08 14.2 166.0

+

3

X

3.

20

15605
10

Numbers refer to
Sensitivity

(%) STRAIN AT FAILURE




Ministry of |
Transportation . I
Ontario

ONTMT4S 9270.GPJ  6/29/09

TSN
RECORD OF BOREHOLE No CNH-06 10F 2 METRIC
GW.P,__ 202:95-00 LOCATION N 4 845 080.9 E 294 358.3 ORIGINATED B8Y GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.09 - 2008.12.10 CHECKED BY SKP
SOIL PROFILE SAMPLES | o w  |RENMIC SONE PENETRATION . REMARKS
u PLASTIC LIOUID =
- ‘£ 6 [ MOISTURE war | = &
- AEEIR 20 40 60 80 100 conTent 50 &
9= wlsgl z ! , ) . 1 wp w wiel 28 | cransize
ELev Y| ow 3|25 | @ [SHEARSTRENGTHKPa A = | oisTRIBUTION
DEPTH DESCRIPTION $|13| £ | 5|83 & |o unconrmed  + rieLovane y )
ez Z|EZC| @ |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1714 o 40 B0 120 160 200 20 40 60 xm? |or sA s cL
0.0 Silty CLAY, with sand, trace gravel fﬁf
Stif to Very Stift ‘2’4’ 1 0ss ] 1 q 3 23 34 40
Brown 7 171
(TILL) ;;56
4 ﬁf/}
4
ﬂﬁ/
w/%
7
77 170
457
Occasional iron oxide staining /&4
rf/
2] ss | 28 o
77
A;;
aﬁ/
ﬂ’;é
1%7 169
7
L é%
2.9 Hard :%
trace sand :«’//Z
*é% 3]ss | so 168 q 0 3 68 28
.
4/‘%
%%
77
7
%%
;;é 167
G 42_
rey ﬁé/
;//“é 4| ss | a8 A 4 o
4%
7:
:@
o
jﬁ? 166
ﬂ/f
1%
7%
%%,
7
2%
HE] s | ss | a4 165 o
9%
7%
s
.
4/(4
%
fﬁ 164
r‘&/
%7
with sand ,g%
'éé 6| ss | 48 o 2 31 47 20
7
Y
%7 163
57
%7
/é‘?t
2%
%
igg
9%
:é?‘ 7| ss | 69 162 o
7%
.
7
Continued Next Page “ 20
+3_ x3. Numbers refer to 1545

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Ministry of -
Transportation . .
Ontlario T
RECORD OF BOREHOLE No CNH-06 20F2 METRIC
GW.P,_ 202-9500 LOCATION N 4 845 080.9 E 294 358.3 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY __ MFA
DATUM _Geodetic DATE 2008.12.09 - 2008.12.10 CHECKED BY SKP
SOIL PROFILE SAMPLES | w  |DYRAMIC CONE PENETRATION - REMARKS
Hal g PASTC  osrure WO B
P g35| 2| 2 @ o @ ow |* TRT we) &) s
¥ u =] 2z wp w we | @ GRAIN SIZE
ELEV DESCRIPTION Ela| €| 2128]| & [SHEARSTRENGTHKPa 5 2 DISTRIBUTION
DEPTH g 2|z >1358 < | O UNCONFINED + FIELD VANE v %)
sle z £0] @ [e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
Continued From Previous Page W 40 80 120 160 200 20 40 60 xN/m3 |GR SA SI CL
Silty CLAY, with sand, trace gravel 2
Hard w)‘é
Grey 7 161
A/ﬂ
160.7 L) /f;/
10.7 Sitty SAND, some gravel, trace clay 11
Very Dense
1 o
Grey 8 | SS | 101 1 55 25 9
Wet
160
159
8 8s 110 o]
Hard augering
158
110 ss o
157
ss | 101 o
155.8 156
15.5 END OF BOREHOLE AT 15.5m.
BOREHOLE OPEN TO 15.2m AND
WATER LEVEL AT 5.8m UPON
COMPLETION OF DRILLING.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2009.01.21 6.1 165.3
2009.05.05 4.9 166.5
2009.06.08 4.9 166.5
¥,
20
3 3. Numbers refer to
X ensiivity ’5‘35 (%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

erlinisuy ﬁf ; au
ranspontation
Ontaro Ynu-——.l
RECORD OF BOREHOLE No CNH-07 10F2 METRIC
GW.P._ 202-95-00 LOCATION N 4 845 100.9 E 294 354.5 ORIGINATED BY Ga
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.12 - 2008.12.12 CHECKED 8Y SKP
SOIL PROFILE SAMPLES | o w o [RERAMIC CONE PENETRATION e
gl = pusne TR g = REMARKS
5 o l22| 8 20 40 60 80 100 ™ coma | 55 &
Sig wilizz=i > 1 1 1 1 1 w w w. | 3T | GRAINSIZE
El@dl ¥ | 2125] & |SHEAR STRENGTH kPa ° t B
ELEV DESCRIPTION 18] & 1z22| E Ot DISTRIBUTION
DEPTH AERNE > |38 £ |O UNCONFINED  + FIELD VANE Y %)
ez Z|EC| © |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1716 w 40 80 1206 160 200 20 40 60 kN/m3 JGR SA si CL
0.0 Silty CLAY, with sand, trace gravel ;é:/
St ”//é 11ss | 10 o
G
Mottled Brown to Grey % \v4
(TiLL) 27 é -
7 171
%%
///
%
‘(/;%
%2
r/f
:gg 170
f}% 2|ss| 9 —
Tt
:gg’
7
77
22 69
e?,g
:g;
Occasional iron oxide staining %7(;
° '7’¢
Very Stff ’24 3] ss| 2 o
’?'//’ 168
7 Y
7
WA
r/f
A?%
%7
Wl :g%
4.4 Hard % ﬁ
. 167
Grey :?/
@5,’/2 44 ss| 30 o
¢§ﬁ
//
f/
‘5/‘& 166
3
165.6 :éé
T T _ ———————— ’//
5.9 tayer of sandy silt 97
Very Dense é}&
i :&I 5 8S 80 D 0 46 50 4
WA
,%; 165
W] ;?Q
6.9 %%
%7
o
2%
a%{e 164
=7
Al 6| ss | 79 q
?é
/
%
*éé
107 163
WAA
4%/
r?‘g‘
%7
ﬁ/
597
"Zﬁ 7iss |7 °
177 162
%2
%
r:ﬁf
Continued Next Page 20
+3 x3. Numbers refer to 15¢5

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Ministry of O
Transportation .

Ontario -
RECORD OF BOREHOLE No CNH-07 20F 2 METRIC
GW.P._ 2029500 LOCATION N 4845 100.9 £ 294 354.5 ORIGINATED BY GA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.12 - 2008.12.12 CHECKED BY SKP
SOIL PROFILE SAMPLES | o w [RENMIC GONE PENETRATION o
W < PLASTIC TURAL LoD — REMARKS
- % S e MOSTURE Lt — X &
5| g g8 8| 2 © & @ w care 3
£l z 3@ | GRAINSIZE
al8l w ]| 3105| & [SHEAR STRENGTHKPa we ¥ "L z
Lty DESCRIPTION NERR= 21z = e DISTRIBUTION
DEFTH AER: 5123 < | O UNCONFINED + FIELD VANE y %)
el z E O] M |8 QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 160 200 20 40 60 wW/m3 |GR SA s CL
Sitty CLAY, with sand, trave gravel 53?
Hard 49‘;
Grey ‘g?
2
160.9 (L) é/ 161
10.7 Silty SAND, trace gravel 1.1
Very Dense 8| ss | 101 o
Grey
Wet
160
ss | 115 o
159
Hard augering
occasional inferred cobbles
158
SS | 11 o
187
11| ss | 122
156.0
155 END OF BOREHOLE AT 15.5m.
BOREHOLE OPEN TO 14.6m AND
WATER LEVEL AT 0.5m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO 1.5m, THEN
SEALED WITH BENTONITE
HOLEPLUG TO SURFACE.
20
+ 3. x 3. Numbers refer to 15_¢5

Sensitivity 15 {%)STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Sensitivity 10

(%) STRAIN AT FAILURE

?inislry o(l -
ransportation
& AR
RECORD OF BOREHOLE No CNH-08 10F2 METRIC
GW.P._ 202-95-00 LOCATION N 4845 128.7 £ 294 354.8 ORIGINATED BY wa
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.18 - 2008.12.18 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © é RESISTANCE PLOT e NATRRL oo - REMARKS
w I
b nl22| 8 20 40 60 80 100 wr e w] B 8
Ste gIzEl 2 L L 1 1 2 wp w wi| 22 | cramnsize
S8l ¥ 2125 & [sHEARSTRENGTHKPa t B
ELEV CRIPTION = a 21z e = [ e DISTRIBUTION
DEPTH DESCRIPTIO 12z >|38| £ |o unconFined  + FiELD vANE y %)
g z z Z O @ }e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
181.3 w 40 80 120 180 200 200 40 60 wWim3 |GR sA st cL
SO \ASPHALT: (75mm)
Gravelly SAND 181
Very Dense o
Brown 1 ss 53
Moist
(FILL)
180.3
1 SILT and SAND, trace clay
Loose 180
Brown
Moist
(FILL)
179
2 ss 7 178 Q. 0 55 39 6
177
176.8
>
4.6 Sity CLAY, with sand, trace grave! 53/
Hard ;z‘é
Brown ;/ ¢
(TILL) S;/jg
t//
’gg 176
o
%%
472
27
/?%
’
.
,ég 3[ss |3 175 1 0 22 45 33
2 /
727
57
A 7
47
2%
%
57% 174
Occasional layers of silty sand ;%
$77
7%
gé a|ss | a ©
;//
o i
z/;é 173
2
/
9%
aé/
&g
7
’fﬁ 172
agﬁ 51 ss | 3 5
%1
7
5%
y.
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15¢5




ONTMT4S 8270.GPJ  6/29/09

1Ministry of‘ _
ransportation
Ontaso ku-—.
RECORD OF BOREHOLE No CNH-08 20F2 METRIC
GW.P.  202-95-00 LOCATION N 4845 128.7 E 294 354.8 ORIGINATED BY w8
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.18 - 2008.12.18 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w I RESISTANGE PLOT o . REMARKS
k= £ 3 20 40 0 o w0 |mm e UR| e E &
CONTENT z 2
ol G191 2 T we w w| 58 | cransize
[ w 0125 Q |SHEAR STRENGTH kPa a
ELEY DESCRIPTION - = 2128} &£ e ey DISTRIBUTION
DEPTH 2 = >123% < | O UNCONFINED  + FIELD VANE " (%)
=]z z £ O] & | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 40 80 120 180 200 20 40 60 kwm3 JGrR sA s cL
Siity CLAY, with sand, trace gravel ?ﬁ
Hard ;j 174
Brown :26
(TiLL) %%
%
%2
v 6 | ss | 35 ! { 121 38 40
7
%%
‘?” 170
%7
:éé
977
%
%7
257
7
WA 1 | ss | o0 169 5
%%
. f, 0275
%
-
a//
r"//(ﬁ
%% 168
a/?
i
124
44? 8 | ss | 100/ d
‘f(‘ 0.225
47%
%? 167
Z.
7!
A/%
ré/‘
,5:-;5
’f?
aéﬂ
V)
Hard augering 1% 166
;éé 9 | ss | 100 ° 4 32 43 21
165.7 $2% 0250
156 END OF BOREHOLE AT 15.6m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.075m
THEN ASPHALT TO SURFACE.
+ 3_ x 3. Numbers refer to 2

Sensitivity

15695
10

{%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ 6/29/09

Ministry of -
Transportation . l
Ontaro
RECORD OF BOREHOLE No CNH-09 10F 1 METRIC
GW.P.  202-9500 LOCATION N 48450358 E 294 359.8 ORIGINATED BY GaA
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY AN
DATUM _Geodetic DATE 2008.12.05 - 2008.12.05 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 é RESISTANCE PLOT - NATURAL oo - REMARKS
] MOISTURE I
= nlE21 8 20 40 60 80 100 T e  w| EF 8
S| w| Y122 2 L wp w w | 58 | cramsize
ELEV DESCRIPTION clel g 2 29 S SHEAR STRENGTH kPa b Oy DISTRIBUTION
DEPTH g | z >13 3 < | © UNCONFINED + FIELD VANE y )
=1z Z|EC| @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
179.8 w 40 80 120 160 200 20 40 60 xNm3 {GR SA si CL
TOPSOIL (50mm)
Silty CLAY, with sand, trace gravel 1 88 12 o
Stiff to Very Stiff
Brown
(FILL)
179
2] ss| 178 a
177
3] ss 8 o— 327 41 29
176
41 ss | 27 175
174
5| ss | 25 q
173,
67 END OF BOREHOLE AT 6.7m.
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 x 3. Numbers refer to 2

Sensitivity

1545
10

(%) STRAIN AT FAILURE




ONTMT4S 9270.GPJ  6/29/09

Ministry of -
Transportation . .
Ontasio

ha o VY
RECORD OF BOREHOLE No CNH-10 10F1 METRIC
GW.P.  202-9500 LOCATION N 4 845 130.8 £ 294 336.8 ORIGINATED BY ws
HWY 427 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2008.12.17 - 2008.12.17 CHECKED BY SKP
SOIL PROFILE SAMPLES | o w o |RESRMIC GONE PENETRATION - REMARKS
i z PLASTIC [ =
- v MOISTURE - I
5 AEEIR: 20 40 & 80 w0 | Gma  ower| B F &
o w i 1 5S¢ | GRAINSIZE
e S8l w !l 3|25| & [cHEARSTRENGTH S . . " 2
LEV DESCRIPTION 1S ¢ 21291 £ I S DISTRIBUTION
DEPTH < 2| ¢ >138]| £ [o unconsinen + FIELD VANE Y %)
g z Z]1%°| @ |e QuickTRIAXIAL x LABVANE | WATER CONTENT (%)
181.3 w 40 80 120 160 200 20 40 60 kN/m 3 JGR SA sl CL
I3 ASPHALT: (75mm)
SILT and SAND, trace clay 181
Dense to Compact 1 S8 47 o
Brown
Moist
(FiLL)
2| ss | 47 o
180
3| ss| 25 o
179
4| ss | 24 o 0 51 45 4
51 88 | 14 178 o
177.0
4.3 Silty CLAY, with sand, trace gravel %/ 177
Very Stiff v&?
Brown %
(TiLL) "’/5?
vyl 6] ss | 16 1 0 25 48 27
r?%
g
Wi
379 176
9%
e
%%
//f
%7
%é
57
:5/5? 175
tid 7| ss | 15 d
;gg
1746 77
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.075m,
THEN ASPHALT TO SURFACE.
3 3. Numbers refer to Y
4+, %% 15~¢-5

Sensitivity o (%) STRAIN AT FAILURE



Hwy 427 Widening — CN Halton Subdivision Overhead

Appendix B

Laboratory Test Results

THURBER



GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound
GRAIN SIZE DISTRIBUTION

FIGURE B1

SILTY CLAY FILL

U.8.S. Sieve size, meshesfinch

200

Size of openings, inches

100 6050 40 30 16 108 4 3 38w a1t e 3" 41/4° 6"
100 i ' 1 1 J i’l‘— 1 1 i 1 L 1 1
90 . ]
0 Rt
il
70 1zl
z izl
XL A
~ 60 -
v
& Il
Z 50
- ﬁ‘
z
S a0
i ¥
o xt
30 va
m/
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-01 1.83 178.44
X CNH-01 6.40 173.87
A CNH-05 3.35 176.81
* CNH-09 3.35 176.45
W.P# .19-92-70 . .

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 7/8/09

Hwy 427 Northbound and Southbound
GRAIN SIZE DISTRIBUTION

FIGURE B2

SILT & SAND FILL

U.8.8. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3BT 34t it g 3" 41467
100 L ’i ] ;: .l 1 1 i 1 L 1 1
30
80 i
70
=z
<
E 60
o
ui
z
i 50
’-—.
=
o
& 40
w
¢ 7
) i
/]
20 F lﬁ
10 <]
0 il l I IH m
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ]MEDIUM | coarse FINE COARSE [ oo e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ J CNH-04 2.59 178.68
X CNH-08 3.35 177.97
A CNH-10 2.59 178.70
W.P# .202-95-00.......... . l

Prepared By AN....................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound

GRAIN SIZE DISTRIBUTION

FIGURE B3

100

SILTY CLAY TILL

U.8.8. Sieve size, meshesfinch

200 1?0 8050 40 30
!

Size of openings, inches

16 108 4 3 3B vt
& I i )

3" 414" 6"
i

N T i T '
.| - ff’ m
90 F et
”
P lll
1728 d
7 /!;?’7 :7/
g fz / LI
I /
= 60 L %
: A
w
£ s : ;‘/
[
5 &
o
& 40
Iy
o
30 x Vs A
20 /
x
10
0
0.0001 0.001 0.014 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM I COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-01 15.54 164.73
X CNH-02 1.83 169.30
A CNH-02 6.40 164.73
* CNH-03 3.35 168.24
0} CNH-04 6.40 174.87
o] CNH-04 14.02 167.25

W.P#

PreparedBy AN................... .. THURBER

Checked By . RPR




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound .
GRAIN SIZE DISTRIBUTION FIGURE B4

SILTY CLAY TILL

U.S.S. Sieve size, meshasinch Size of openings, inches

2(|)0 1(')0 5'050 4i) 30 16 10? 4‘ ? 3/8'1/‘]2' 3l|4' 1I' 11'12' 3]'41[/4' 6I'
100 o+ e T
90 b 2]
/ b ot
) 2l lll
70 pad
=
: ‘) lll
E 60 B /
o g,
z
i 50 2 A
- Y
z ?
S 40 A
i S| U
g Y
30 o2
s
20 X
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM |  COARSE FINE COARSE | ooo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-04 15.54 165.73
m CNH-05 9.45 170.72
A CNH-05 17.07 163.10
* CNH-06 0.30 171.08
® - CNH-086 3.35 168.03
o] CNH-06 7.92 163.46

W.P# J19-92-70....... ... . .

PreparedBy AN.................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound
GRAIN SIZE DISTRIBUTION FIGURE B5

SILTY CLAY TILL

U.5.S. Sieve size, meshes/nch Size of openings, inches

200 100 6?50 40 30 16 "08 4 3 Bt Mt ot 341476
100 L 1 1 # i L j:y i 5 1 i’ i
s % |
90 f at §he
80 4
V/ /
70 / ¥4
Z e
: |
x
z x| [ «
o 50 1
= /d/ X’
z f /
o /
8 40 %
Wy K/ # ‘/‘
30 )
Zav. |
20 = A
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | ono o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-08 6.40 174.92
x CNH-08 10.97 170.35
A CNH-08 15.44 165.88
* CNH-10 4.88 176.42

W.P.# J19:92-70........... . l

Prepared By .AN..................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound

GRAIN SIZE DISTRIBUTION

FIGURE B6

CLAYEY SILT

U.8.8. Sieve size. meshesfinch

200 100 6050 40 30 108

Siz

e of openings, inches

16 L} 3 38T 31T vt 3" 44146
100 : - - 1 -L 1 1 b i A 1 1 1 Il
90 M
) |
70
: m
<
£ 60
o
w
Z
L 50
[
Z
: 4
Q 4o
1]
o
" M
2 ég’
. o
) I
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
[ CNH-01 10.97 169.30
x CNH-02 3.35 167.78
A CNH-03 4.88 166.72
W.P# J19:-92-70........... . l

PreparedBy AN................. ..
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound
GRAIN SIZE DISTRIBUTION FIGURE B7

U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 /8w wat 1t 142t 3411478
i 1 1 L J 1 1 *l A I 1 1 I}
100 J,/
__“,.—’-'."’
90 /’
) N f/
70
z
T /
= 60
[0
]
Z
w50
-
z
S
g 40 /
w
o
30 /
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM | COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE

LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-01 23.16 167.11

W.P# 18:-92-70............ . I

PreparedBy AN.............. ... . THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 6/29/08

Hwy 427 Northbound and Southbound

GRAIN SIZE DISTRIBUTION

FIGURE B8

SILTY SAND

us.s.

Sieve size, meshes/inch

Size of openings, inches

200 100 6050 IP 30 AL 108 4 3 3B e v o 3" 41/4° 6
‘00 1 1 1 L L L 7]/ 1 1 J 1
| A A
o /?//if’
/ﬂ/
80 4 vz
)
70 / -
z Vv
60 :
&
% 50 1 1}5
- U
il /%
40 Vj
g /*/* 174
a "d
30 174
Pl
] A & /A{
20 &
Lt
10 <
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM ] COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SiZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® CNH-02 12.50 158.63
x CNH-04 18.48 162.79
A CNH-05 21.64 158.52
* CNH-05 24.69 155.48
® CNH-06 10.97 160.41
W.P# .202-95-00.......... . l
Prepared By MFA............... .. THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 9270.GPJ 6/29/09

Hwy 427 Northbound and Southbound
GRAIN SIZE DISTRIBUTION

FIGURE B9

SANDY SILT

U.8.S. Sieve size, meshesfinch

Size of openings, inches

200 1(])0 8050 40 30 1‘6 10? 4 ? 3!|8'1f]2' 31‘4' 1l’ 11112' 3'41‘14'6;
100 ? e
90 /
80 /
70
ped
£
= 60
g
ui
2 f
o 50
= |
z
S
& 40
w
o
30
20 Lol |
10 g
0 & ! l ! ”
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDlUMI COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV.(m)
[ CNH-03 7.92 163.67
X CNH-07 6.40 165.15
W.P# .202-85-00.......... . l
Prepared By MFA........... .. .. THURBER
Checked By RPR................




Hwy 427 Northbound and Southbound

ATTERBERG LIMITS TEST RESULTS FIGURE B0

THURBALT 9270.GPJ 5/1/08

SILTY CLAY FILL

60

CH

50

; pd

cl 2

30

PLASTICITY INDEX
7.

CL

P

10 Ve
cL
CL-ML / MI-OI MH-OH
ML oL
0
0 10 20 30 20 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® CNH-01 6.40 173.87
X CNH-09 3.35 176.45

Date .May 2009 . . l Prep'd ...... AN

Project . 19-92-70 . THURBER Chkd. RPR




THURBALT 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound

ATTERBERG LIMITS TEST RESULTS

FIGURE B11

PLASTICITY INDEX

Date

Project

60
CH
50
40 //
ol ‘\9
\b‘o
30 »
cL
20 pd
* /
A
b4 © //
10
cL hd
CL-ML / MI-Ol MH-OH
ML oL
0
] 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH {(m) ELEV. (m)
® CNH-01 15.54 164.73
x CNH-02 1.83 169.30
A CNH-02 6.40 164.73
* CNH-03 3.35 168.24
® CNH-04 6.40 174.87
Lo CNH-04 14.02 167.25
May.2009. . B l prews . AN
19-92-70 THURBER Chkd RPR

SILTY CLAY TILL




THURBALT 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound

ATTERBERG LIMITS TEST RESULTS

FIGURE B12

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60

CH
50
40 //
Cl ‘\?/
\go
30 r g
®
CL Lo
20 ® A
* /
10 x e /
CL A
CL-ML / MI-Of MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® CNH-05 9.45 170.72
P4 CNH-05 17.07 163.10
A CNH-06 7.92 163.46
* CNH-07 1.83 169.72
O} CNH-08 6.40 174.92
o] CNH-08 10.97 170.35
May 2009 . . Prews . AN
19-92-70 THURBER Chkd RPR




THURBALT 9270.GPJ 5/1/09

Hwy 427 Northbound and Southbound

ATTERBERG LIMITS TEST RESULTS

FIGURE B13

PLASTICITY INDEX

Date

Project

60

SILTY CLAY TILL

THURBER

CH
50
40 //
Cl o
\v‘o
30 g
cL
20 //
® /

10 A

cL

CL-ML / MI-Ol MH-OH

ML oL

0
10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® CNH-10 4.88 176.42
May2009 . . Preps . AN
19-92-70




Hwy 427 Widening — CN Halton Subdivision Overhead

Appendix C

Record of Borehole Sheets

(Previous Investigation)

THURBER



OFFICE REPORT ON SON EXPLORATION

[e 2]

Wity ot
Teamisortanon yag
Commemcararm

8
RECORD OF BOREHOLE No | METRIC
w P 153=80-02 LOCATION Co-orda. N & 844 821.2: E_294 328.3 ORIGINATED BY _V.P.
DIST ] HWY 427 BOREHOLE type Hollow Stem Augers and Come Teat COMPILED BY __Y.B.
DATUM _Ceadstic DATE 81-12-10 to 81-12-11 CHECXED 8Y :
w OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & | EdisTance plot pasrie PATRAC 4 e
<Z b mt posIuA s :0 REMARKS
- w30} @ 20 40 80 80 oo |7 cowrews z=
O e b £l z e 2 h : Wo w w | 5w &
ELEV - {8l w2198 & [snear strencTh —— 3 | cran size
BEFTR DESCRIPTION {El =) 8% % |o unconrneo * FIELO VANE| e conTent (7| Y Dssrmt.aunorq
é z 5 | &Y é ® GUICK TRIAXIAL  x LAB VANE ¢ {4
171.91Ground Surface v - b . . 10 20 30 GR SA Si CL
0.0 4B
7] 2
Hoctled Ji1lss ’
TS 1o POt 2-20-45-33
A 170
rdf T~
Browo. // 1188 129 e 130/28) em
Grey el 2 lss |27 —t
(Glactal T{11) 1% "
Silety Clay '}/ s lge |21 168 3-20+57-20
with Sand FEr
trace of Gravel A ss. Las o
. /./
LA
4. 166
7 dss 1y¢
Al
Seiff //
to d 8.iSs 114 4
Hard z/- 16
»
Liod,
_’/-4 91ss |53
q 1 162
bl
r.( 10 {88 37 o 0-28~-42-30
. Sl
1o
L4.50 {Siley Sand 117111 iss 27
Denge 1. ‘
! Toulder IS TR o
13. teak corebarral

A |in borehole

IAbandon hole
Ead of Borehole

* Borehole caved at
shallow depth.
Perched watar level
at 0.5 wetres.

W3, x5 Numbers refer 1o

20
15 -8 (*4) STRAIN AT FARURE
Sensitivity 0




OFFICE REPORT ON SOIL EXPLORATION

Ontaens

Maniyiry of
Y11n30071310n Ay
Communicatony

9

RECORD OF BOREHMOLE No 2

METRIC

o3 x5 . Numbers rafer to
' . o
Sqnslnvﬂy

10

155 {*A) STRAIN AT FAILURE

w P 153-890-02 LOCATION Co-ords, N & 844 866.8: E_294 360.0 ORIGINATED BY _V.P,
pisT__6 Hwy _427 BOREHOLE TYPE _Bollow Stem Augers COMPILED 8Y V.P.
DATUM _Geqaderic DATE : 81~12-13, 81-12-14, 8)-12~15 CHECKED 8Y a{ :
w OYNaMiC CONE PENETRATION
SOIL PROFILE SAMPLES gw % lresistance sior mastie NATURaL 5
52 S MOITuRg LGV REMARKS
= w36 | @ 20 40 40 80 100 | cowren s} 5O
9 &‘, g OE 2 1 ) i ) L Wp W W R &
ELEV OESCRIPTION Elal 2121828 & {snear strencrH — 2 | craiN Si1ZE
DEPTH =131 21 3|38 5 |ounconaneo + RED VANE| ' . y |DISTRIBUTION
iz 3 | &Y | & |eouck rraxial  x tas vang |WATER CONTENT (%) (%}
173.3 Ground Surface " : w 10 20 30 GR 54 St CL
. /11'
bl +
R 1} ss 27 .
1 * 1o
A ol ssi 10 !
B 28N
Ci“'i‘-._ M 3 ss( 51 by 5-28-32-15
tey LAC
(Glacial TL11) A d sst 32
Silty Clay 4 ! 168
Ltk Send il st 851 47 o
trace of Gravel 4:', e S5 T a3
A
('.,: 166
,f/. F S50 33 o 12-15-41-32
N
Silex Sarcvufy 5 ss 7 L0 164
Very Stiff ‘e
to Hard ek
I
61,5 - 162
e i
ST X e v‘(_\,i €S ! QY o 125-37~35=-3
{1ty Sand . i .
=0 TR Y 160 9 25-43-30~2
'] 1+] 12t ac ~ &4
Sand “: 12 SS o4 1~72-16~11
. ERN— 158
fLitt s ss /s
and Gravell a-
. ‘@ LIS SS ¢t 106418 o 156 o B1-53-( 16 )
varying -1 i
Amounts of Gravel [ - ‘
o tonal L “lisl S8t 70415 em 2~65-32-1
ccasion .
Cobbles and i 1s4
Boulders throughout
-1, 2
VIOEFTSE AR AL om 13 BO-~356-( 14 )
Dense to
Mery Dense .
150
1482
23.4 Refusal to Augering
4% End of Borehole
* Note: Perched water
table,3.H.
caved at 1.5
detres.
20



OFFICE REPORT ON SOIL EXPLORATION

Aeogiry of

Teansoortation aro

Communicanony
Oniwro

10
RECORD OF BOREHOLE No 3 METRIC

w P __153-80-02

LOCATION Co-ords, N 4 844 869.0; E 294 354.2 ORIGINATED 8Y V.P.
oIsT _ 6 HwY 427 BOREHOLE TYPE Hollov Stem Augers/Solid Stem Augers 24.4 n to 33.4 mrCOMPILED BY _ V.P.
. and Cone Test
DATUM _Gapderic DATE R1-12-16, 81-12-17 CHECKED 8Y :
SOl PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
2| g |resmmesnor > rsne Woistae toue | o T | gepapys
= w | 2O} @ 20 40 80 80 100 contnr Z=
o S105] 2 o oW w  w|S5g| ¢
ELEV DESCRIPTION Tlal w1 21281 & [sHEAR STRENGTH R 2 | GRaiN SIZE
BEPTH w12V | S 138 | 5 lounconmmer o+ riewo vane ATER CONTENT (vl ¥ |PSTRIBUTION
' é 2 | &Y & | e quick rriaxial  x 1as vang |WATER CO {3 (%}
121 . SiCroyed Suxface hid - w . . . . 1IN " an GR SA Si CL
0. e 1N
%) X
(Claczal Ti11) SpLlss L9
* 170 <
w1 21ss | 26 i :
1. I .
¥ ss_ | ¢o K 0 gt 2-22-55-21
Brom. _SAlslss | 168 P odses
Grey .
Silty Clavy { S8 28
with Sand -
Ot -
trace of Gravel ;/~ sS4t 5-12-51-32
'}/ 166
@5
_/,1 71ss 126
cece. Cobbles LA
and Boulders “
5% 164
y14 81ss |30
et
StLff to 41, 7
Bard 2] es Le 162
16:.1! VA -
0.4 bouider W3
12 1120 1ss 136 < 22-48-25-5
Grey 160 '
Silty Sand to Sand 1. jlss os
Varying Amounts IRE
of Cravel KD 158
112 i8S 58 2-71-25-2
Occagional
Cobbles ang ‘L
Boulders throughout 41 156
(.03 188 1 S8/ 115 em 46=-02-( 14 )
Alternating Seams 154
and Layers of .
S5ilc, Sand and 1NN
Gravel .
. 152 -
JROTEE A8 13 e !
4
Dense to Very Dense i
i i !
, 150 - e ! 'i/ ;
N 1 4
y | b ¥
1 4 1 1 r=
i 1 H I ' 1
] 140
138.1
33.4|Refusal to Solid Augers
{2t o [Possible Boulder or
Bedrock
End of Borehole
* Perched Water Table at 049 =
Borehole Caved at 1.5l
tote: This borehole is h cdmbihatlem of [two bdrings
the first meetinaj rejusal at {10.7|metred on a
probable bLoulder.

o3 x5 . Numbers reter 10

20
' 1545 () STRAIN AT FAILURE
Sonsitiviry

10



OFFICE REPORT ON SCIL EXPLORATION

Vamagiey o1
Teansoortanon ara
Lommuyndationy

Giro 11
RECORD OF BOREHOLE No 4 METRIC
w P __153-30-02 LOCATION Co-ords N & 844 8138.7; ¥ 294 313.7 ORIGINATED 8Y __V.P.
DIST .8 HwY __ 427 BOREMOLE TYPE _Hollow Stem Auger and Cone Tast COMPILED BY V.P.
DATUM __Geadetic DATE 81-12-18 to B1-12-21 CHECKED BY ____Qgi .
w DYNAMIC COMNE PENETRATION
SOiL PROFILE SAMPLES étﬁ 3 RESISTANCE PLOT nastic NaTURM E
4% 3 Nt motsruat Ml ’:Q REMARXS
= 20| ¥ 20 40 s0 80 100 " conrent z2
Q= 2 - : . : ) 1 W w W, Sw &
Zlwi w Sloe= Z 4 t 2
ELEV DESCRIPTION Slsl el z|2g9] € SHEAR STRENGTH D NS GRAIN S12€
DEPTH ) = g1z s 28| % |o unconrineo o FIEC VANE| oo contenT ()| 7 D'STN?UT\ON
g1z 5 | &Y D |e QuCK TRIAXIAL X 1AB vANE w 1% (%)
171.4 Ground Surface » N w : : . 19 20 30 GR SA St CL
0.4 agv.
1 X
) + | 170 et
(Glactal T411) 41l ss ] e2) * e
ol
_.._Bmun_’{ 1l ss 1 60 ey 1-17-67-15
168
Crey
S{ez Sandlull 21 ss | 46
Silty Clay \ 166
scwe Sand
trave of Gravel 4l ss 175
‘ 164
51 88 1 33 < 5-15-60-20
Bard l
6] S5 | 83 162
5.
WA 9l ss | s
159.8 » 160
1.6 Cobbles 104
3% - ik _eal
Grey _Compace _H|1--ELSS 20 15-53-30-2
Stlry Sand L\ 158
e 1.". 91 55 | B4
el T a
o Gravel Au
and ‘b 156
Cobble. lavery i«
Sand
10l ss 15 o 6-75~( 19
Varying Amounts k 154
of GCravel “
reasimat, '
c B T - - -
Bouiders throughout ||t S5 11:5/113 o 12-51-33-4
[ 150
Yary Lense 4 1.
168, 8 st 12t ss 112043 em
22.9| Znc of dorenouie
354
* Borehole caved
at 9.3 metres.
Perched Hater Table
|

3

*

’

x5 : Numbers refer ro
Sensitivity

20
15 4 () STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Mensstey of
Teanaooiation sao
Communicatons

Sansitivity

10

' Ontare ]2
RECORD OF BOREHOLE No 5 METRIC
WP 153-80-02 LOCATION Co-arda, N 4 844 920.%: E 294 35K.% ORIGINATED 8Y __y.p
OIST __ 6§ HWY 627 BOREHOLE TYPE Solid Srem Aueer/SH Caeing and Cane Test COMPILED 8Y %.P
DATUM (endernfc DATE 81-12-16 to 81-12-12 CHECKED BY _ _CE{; ,:
SO PROFI SAMPL o W {OYNAMIC CONE PENETRATION .
(e} OFiLE ES ;‘2 g RESISTANCE POT nastic NATUML o o REMARKS
= w {30} & 20 40 60 80 100 U7 cowrenr T SO .
O 2 = 2 : : h : 2 Wp w w, | Sw
ELEV Flgl el 2188 & [sHear srrencH — e 2 | GRAIN Si2E
CEPTH OESCRIPTION -1E|z% 381 5 o unconemeo * FIEWD vANE| oo contentin)| ¥ DISTRIBUTION
glz 5 | &Y 1. & [e0UCK TRIANAL  x LB VANE . )
2119 . Crovged SprSape el - w . . 10 20 30 GR SA S5t CL
0.4 »
(Glacial T111)
11 8§ 12
Siley 170
Clav 2lss s \—\I\_\\
11
o 31 ss 1 37 ° He 1-18~66~15
Browg ot .
Crey ,'a/‘- ol s T 3% 168 ™ 100/b3 o
1A
with 11 51 55137
Sand Jﬂ/ :
trace of Gravel 2 £1.85 1 18
S:L2f to H v
Bard 4 X 166
Ry <
y AS ST R 6-26-46-22
* Cobble __ I~ *
SR
[ 1 164
—— — %1 gi ss 41
Cravel 9.“
Cobbles & "
2R2 G Bouldarse ""ol
9.1 [|-[]-2] ss {124 162 23-46-27-4
33
Gray .
Sticy Semd A{zoiss {77
Sand 1 160
f1.]1411: 55 | 52 0-85~11~4
Varyiag Anmowcts .
of Cravel I 158
occasional 1R
Cobbles and IRE
Boulders Foe
throughout 11zt ss Tas 156
154
13185 1148/1 23 &= 43-66-( 11 ¥
Very Tecse 152
148 8 114188 1677823 el 150 0-28-64~8
21.7|EBec of Borehole
EINS
* Note: WwW.lL.
aftar 24 hours
Refusal to augering
at 8.2 netres
Move BE 1.2 m south
Drive BW casing
and run bi-cone
18.3 to 21.3 metres.
P f N
+7, x  Nombars refer 1o o0 1y srpain AT FARURE



OFFICE REPORT ON SOt EXPLORAIION

Mraugirs of

transoornatinn gng
Lommynicatony

Sensttivity

20 YRR
1555 [*h)S
10

TRAIN AT FAILURE

Ontsey o ]3
RECORD OF BOREHOLE No 6 METRIC
WP __153-80-02 LOCATION Co-~oxds. N 4 844 864.4; L 294 316.3 QRIGINATED 8y ¥,P,
DIST __% HWY 427 BOREHOLE TYPE Solld Stem Auger/Drive "B" Casing COMPILED 8Y .
DATUM _Geodetic DATE §1-12-21 CHECKED 8Y :
R y w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 &, | 2 |Rcasrance peor NATyRAL ¥
'?('2 3 nu[nc MOV TURE u?‘ur ;_—_5 REMARKS
= w |20 2 20 40 40 80 g0 '™ conret wmT 2O N
O R OE z L 4 ) . i Wp w w, 3;
ELEV ot Elal w2158 & |[sHeAR STRENGTH N N— GRAIN SI2€
DEPTH DESCRIPTION 15l Z |3 8% % |o unconFinep * FIELD VANE| oo conrent wl 7 DISTRIBUTION
£12 5 | EY | & |eouck reaxal x 1as vane |W % (%)
170.61Grownd Surface b - I R \ 10 20 30 GR 5a S CL
0.0 i v
% .| 170
(Glacial T£11) 4A5 SS§ 31
M 2S5z 0 bt 4-26-52-18
# -/ -
B M 30 ss T4 168
Grey Al alss 3 o 2-4-32-12
Silcy Clay IS Tss 140
with Sand yd
trace of Gravel ;/ 8 15§ N0C7]6 ex | 166
Pak
a/
g S8 26
% 164
]
Hard 4 |-
_ Ll 81ss |40
Gravel &,QQ';g_‘Le l?@ 162
. f/ se 31 FOtmr—d 2~10~56~32
8
&48.5 .
10.1 X 160
Ty Grey a0 Iss | 36 264-47=25~4
Silty Sand 8
to Hiditiss |9 158 3-56-35-5
_GotblesiiD]
Sand 1.1
11 156
atss hsorfes
VYarying Amounts .
of Gravel 154
Occasional ) .
Cobbles and gz
Boulders throughout i3 lss 168/423 en 152
Dease to '
Very Detse
. 150 ' i :
Q YL 88 HZ8712% e i I l I I 18-67-12=5
1.6{End of Zorehole
Ea Perched Water
Level at Ground
Surface. BRI
Caved at 6.9 m.
W3, x5 . Numbars rafer to




OFFICE REPORT ON SOIL EXPLORATION

Mnatiry of
Transoocation xvg

Communicatians

Ontara ‘A
RECORD OF BOREHOLE No 7 METRIC
w P _153~-80-02 LOCATION Co-ords., N 4 844 880.0: E 294 310.4 ORIGINATED 8Y _Y.P.
DisT __ 8 wwy 427 BOREHOLE Type Hollow Stem Augers and Cone Test COMPILED 8Y _ V-P.
OATUM _Geoderie DATE 81-12-22 CHECKED BY i%.
SOIL PROFILE SAMPLES o w OYNAMIC CONE PENETRATION —
"32 ! RESISTANCE PLOY nasnic Naruan vaue ‘:é REMARKS
I w |32 7 20 40 60 80 100 W w | ES s
= ford (e
ELEV Ript 2lul wl 2|98 | & [sHear sTeencTH U GE—— Z | GRAIN SIZE
DEFTH OESCRIPTION 1Bl 2| S |38 | T [ounconmmeo v meww vANEL o conrenr ] DISTRIBUTION
é z 3y &Y § o QUICK TRIAXIAL % LAB VANE . (%1
i1 _7tGraund Surfare hid - w L s R GR SA §1 CL
0.0 i
At
W
* 170
(Gilacial Till) ALLLLSS 127 e
] e
“h \\
_Brem Utlaiss 1es
Grey -'//‘ 168
Silty Clay /" 3158 130
with Sand g
trace of Gravel </' 166
oce. cobble y
* HAl & 1ss 17
.i A
2y 164
I s Iss h22/122 e
Very Stiff 9/.
to Hargd 194
ol e 1ss 14
161.6 J 162
10°1 1.
23 |Crey 1.4
S1lty Sand . 7SS 107
to 160
Sand .
.18 1ss 179
158
Narying Amounts 19 1SS 11013
of Gravel 1.
occasional ‘1] 156
Cobbles aud R
Boulders .
throughout SAs 10iss 1102
. 154
Nery Dense R
. - 152 -
LSL.S 111188 157/120 = i | { H t !
20.2 Eund of Borehole i
GG
* Note: W.L, wot
established
at time of
investigation.

*

3, x5 ;. Numbars refar to
Sansitivity

10

20
15 &5 {*W) STRAIM AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Muvsiry ot
Trankoonation zeg

Communicatony

Oniaro ]5
RECORD OF BOREHOQLE No 8 METRIC
WP __153-80-02 LOCATION Lp-arda, N 4 8644 89S 5 E 294_352.1 ORIGINATED 8Y _ V.2,
DIST __& HwWY 427 BOREHOLE TYPE Solid Stem Auger/"B" Casinz COMPILED 8Y
DATUM __Geodetic DATE 8]-12-22 ' CHECKED svﬁ
1 o w  [OINAMIC CONE PENETRATION
SOl PROFILE SAMPLES Lo | g |resstance eior rasnc AL ool L E REMARKS
= $6| = 20 40 60 80 go |V cowrenr wwr i SO
Ofa b4} = > 2 B ; f 1 Wp W w | Sw &
ELEY DESCRIPTION El8l w1 21|98 & [shear srrencn D\ 3 | crAIN 5iZE
DePTH = E| Z 13|38 | 3 |ounconmmne  + fiewn vane warer content (] 7 DISTRIBUTION
g1z y | &Y & | ® QUICK TRIAXIAL  x LAB VANE * )
170,98 Ground Suciace Ml o w : : GR 5A §1 CL
c.d A
A 170
(Glactal TL11) 140 x
4 il 88 31
— _Brewn {4 1
crey VM 168
1.2l ss T 25
Stlty Clay i1
with Sand //
trace of Graval ﬁ/1 1] sz | oa 166
L
Hivy ~ L
Sand, _ Il al ss | 27
AR 164
Very Stiff %
to Hard LK
r°il 5] sg lipo
162 L
R2.0 - 162
8.8 1.4
1947 | Grey A 61 8S 1100
Silzy Sand e
to 1171 ss {118 160
Sand Ny
|| 81 8s 11 158
Varying Amounts 4 88156
of Gravel . . 156
occasional 1
Cobbles and .
Boulders 9 ]
Th lout M 4
roughou 4 Mg T ss o 15
. 152
| SS. 11007115 em
Very Dense .
o 150
47,7 AT s Eaala o | 148 - ' i
23.1]End of Borehole
ERRY
* Y.L. not
established at
tire of
investigation.
t

1

-

, x3 ;. Numbers rafer 1o

Sanutivity

20
15 95 (4)STRAIN AT FAILURE
10
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Hwy 427 Widening — CN Halton Subdivision

Appendix D

Site Photographs
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Hwy 427 Widening — CN Halton Subdivision

Photo 1. Looking at the existing north abutment, Highway 427 SBL

Y b ™ S T . »’."\

Photo 2. Looking at the south abutment and south pier, Highway 427 SBL

THURBER



Hwy 427 Widening — CN Halton Subdivision

Photo 3. Looking at the existing south abutment and pier, Hwy 427 SBL (Boreholes CNH-02 an
CNH-06)

%

Photo 4. Looking at the existing north abutment and pier, Hwy 427 NBL (Boreholes CNH-03 and
CNH-07)




Hwy 427 Widening — CN Halton Subdivision

Appendix E

Borehole Locations and Soil Strata Drawing
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