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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH MAST LIGHTING POLES
HIGHWAY 400
MAJOR MACKENZIE DRIVE TO NORTH OF TESTON ROAD
TORONTO, ONTARIO
G.W.P. 2539-04-00

GEOCRES No. 30M13-164

PART 1 FACTUAL INFORMATION

1.0 INTRODUCTION

This report presents the factual data from a foundation investigation carried out by Thurber
Engineering Ltd. (Thurber) for the detailed design of High Mast Lighting (HML) poles at
locations between Major Mackenzie Drive and the service station to the north of Teston Road
along Highway 400 in the Regional Municipality of York, Ontario. Thurber has been retained by
SNC-Lavalin, Engineers & Constructors (SNC-Lavalin) to carry out this investigation under the
Ministry of Transportation Ontario (MTO) Agreement No. 2005-E-0037.

The purpose of this investigation was to determine the subsurface conditions in areas where HML
poles are proposed and, based on this data, to provide a borehole locations drawing, records of

boreholes, laboratory test results and a written description of the subsurface conditions.

In addition to the boreholes drilled specifically for the HML poles, reference has been made to
information on subsurface conditions contained in other foundation reports. The titles of these

reports are as follows:

¢  Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design Report,
High Embankments, Teston Road to King Road, Highway 400 Widening, Vaughan,
Ontario”, G.W.P. 2539-04-00, Report to SNC-Lavalin, File No. 19-92-68, May 14, 2007
(Reference 1).
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e  Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report,
Highway 400 Overhead Signs, Highway 400/Teston Road Interchange”, Report to
McCormick Rankin, File No. 19-1351-66, January 26, 2005 (Reference 2).

e Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report, Culvert
Extensions and High Fill, Highway 400/Teston Road Interchange”, Report to McCormick
Rankin, File No. 19-1351-66, January 26, 2005 (Reference 3).

¢  Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report,
Highway 400 Retaining Structure, Teston Road Interchange, Region of York, Ontario”,
Report to McCormick Rankin, File No. 19-1351-66, January 26, 2005 (Reference 4).

e  Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report,
Highway 400 — Teston Road, Region of York, Ontario”, Report to McCormick Rankin, File
No. 19-1351-66, January 26, 2005 (Reference 5).

2.0 SITE DESCRIPTION

The HML poles are to be located along the alignment of the proposed Highway 400 widening,
between the interchange at Major Mackenzie Drive and the service station just north of Teston
Road. This is part of a project of broader scope involving the widening of Highway 400 from
Major MacKenzie Drive to King Road.

The project area is located within the physiographic region known as the South Slope of the Oak
Ridges Moraine, which comprised predominantly of the Halton drift (till). The Halton till is an
interbedded complex of clayey silt to silt till and sand. This till comprises a slightly hummocky
till plain, into which the surface watercourses have eroded 10 to 15 m deep gullies. Relatively
recent fluvial sediments have been deposited in the gullies. The Halton drift overlies bedrock at

depths in the order of 100 m in the vicinity of the project area.

Drainage in the vicinity of the project area is largely controlled by the Humber River and its

tributaries. Localized drainage is facilitated by the creeks flowing within the gullies.

The land use adjacent to this section of Highway 400 is largely rural and agricultural, although

there is increasing residential and commercial development in recent years.
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3.0 INVESTIGATION PROCEDURES

3.1 Field Investigation

It is understood that 24 high mast pole locations have been proposed to date. According to SNC-
Lavalin, these locations are tentative and are subject to change in the future. The approximate

locations of these poles are described in Table 1 for reporting purposes only.

A borehole investigation program for the HML was carried out between November 19 and 23,
2007 when a total of eight (8) boreholes were advanced at selected locations within the Highway
400 right-of-way in the vicinities where new HML poles are to be constructed. The borehole
locations are either on the highway shoulder, in the ditch at the embankment toe or within the
construction zone in the Teston Road interchange area. These boreholes were terminated at
between 10.9 m and 11.3 m depths. Relevant boreholes located within the subject section of
Highway 400 are also referenced in this report and attached in Appendix C. The approximate
locations of all relevant boreholes are shown on the Borehole Locations Plans immediately

following the text and tables.

In each borehole, soil samples were obtained with a 50 mm outside diameter split spoon sampler
driven in accordance with the Standard Penetration Test (SPT). Groundwater conditions in the
open boreholes were observed throughout the drilling operations. Standpipe piezometers were
installed in 3 selected boreholes to facilitate longer term monitoring of the groundwater levels.

The borehole completion details are shown in Table 3.1 below.

Table 3.1 — Borehole Completlon Details

 Borehole Piezometer Tip Depth / ~
~ Number | _Elevation (m) L Completlon Detalls
HML-1 None Installed Bentomte holeplug to 0.15m
asphalt to surface
HML-2 None Installed Bentonite holeplug to 0.15 m
asphalt to surface
HML-3 None Installed Bentonite holeplug to surface
HML-4 10.6/231.7 Sand frqm bottom to 8.5 m,
bentonite grout to surface
HML-5 None Installed Bentonite holeplug to surface
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HML-7 11.3/234.2 Sand frqm bottom to 9.2 m,
bentonite grout to surface
HML-8 None Installed Bentonite holeplug to 0.15 m,

asphalt to surface
Sand from 10.7 m to 8.7 m,
HML-9 10.7/235.7 bentonite grout to 0.15 m,

asphalt to surface

The drilling investigation was supervised on a full-time basis by a member of Thurber’s field staff
who located the boreholes in the field, cleared borehole locations of underground utilities,
directed the drilling, sampling and in-situ testing operations, and logged the boreholes. The soil
samples were identified in the field, placed in appropriately labelled containers and transported

back to Thurber’s laboratory for further examination and testing.

Upon completion of drilling, all boreholes were backfilled with bentonite and capped with cold
patch asphalt where required. Results of field sampling and testing are presented on the Records

of Boreholes in Appendix A.

3.2 Laboratory Testing

Geotechnical laboratory testing consisted of natural moisture content determination and visual
identification of all soil samples in accordance with the current MTO standards. Grain size
distribution analysis and Atterberg Limits tests were conducted on selected samples. All

laboratory test results are presented in Appendices A and B.

4.0 SUBSURFACE STRATIGRAPHY

4.1 General

This section presents a generalized summary of the subsurface conditions encountered in
Boreholes HML-1, HML-2, HML-3, HML-4, HML-5, HML-7, HML-8 and HML-9. The
detailed subsurface soil and groundwater conditions encountered in these boreholes are presented
in the Records of Boreholes in Appendix A. Selected boreholes from References 1 to 5 are
referenced in this report, but are not discussed in this section. The actual borehole data closest to
an HML location governs any interpretation of the site conditions at that specific pole location. It
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should be recognized that the subsurface conditions may vary between and beyond the borehole

locations.

In general, the subsurface conditions encountered in the boreholes consist of pavement structure,
embankment fill or topsoil overlying native silty clay, which is exposed at ground surface at some
locations. The surficial soils overlie silty clay till which is itself underlain by deposits of sand
and silty sand to sandy silt at some locations. Most boreholes were either dry or wet near the

bottom upon completion of drilling.

4.2 Pavement Structure

Pavement structure consisting of asphalt overlying granular materials was encountered in
Boreholes HML-1, HML-2, HML-8 and HML-9. The thickness of the asphalt ranges between
125 mm and 190 mm. The granular materials consist of sand to gravelly sand ranging between
1.1 mand 1.2 m in thickness. These soils are typically in a compact state as indicated by SPT ‘N’
values ranging between 10 and 30 blows per 0.3 m penetration. The base of the granular

materials vary from Elevations 232.7 m to 245.1 m.

Figure B1 presents the grain size distribution of a sample of the gravelly sand fill. These results
are summarized in the following table. The measured moisture contents of the granular fill were

typically in the order of 2% to 8%.

L SoﬂPartlc!es e : %
| - Gravel ] 26
Sand 66
Silt and Clay 8

4.3 Embankment Fill

Below the pavement structure, embankment fill was encountered in Boreholes HML-1 and HML-
2. The fill is a brown silty clay with trace gravel and sand. SPT ‘N’ values of 23 and 20 blows
per 0.3 m penetration indicate a very stiff consistency. The base of the fill was found to be at

Elevations 231.8 m and 236.8 m.
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Figure B2 presents the grain size distribution curve of a silty clay fill sample. These results are

also summarized in the following table.

_ Soil Particless | %
| Gravel | ’0
Sand 23
Silt 56
Clay 21

44  Silty Clay

A deposit of native cohesive silty clay was encountered below the pavement structure and fill or
topsoil, or exposed at the ground surface, in all except Borehole HML-5. This soil contains trace
to some sand, trace gravel, trace rootlets and topsoil staining. This deposit was 0.6 mto 2.2 m in
thickness and is typically brown to dark brown in colour. The base of the silty clay was found to

vary between Elevations 230.9 m and 243.4 m.

Measured SPT ‘N’ values range between 6 blows and 18 blows per 0.3 m penetration, indicating
that the silty clay has a firm to very stiff consistency. An occasional ‘N’ value of 35 blows per

0.3 m penetration indicates the presence of a hard zone.

Figures B3 and B4 present the grain size distribution curves and Atterberg limits test results of
silty clay samples. The test results are summarized in the tables below. Measured moisture

contents of the silty clay samples generally ranged between 15% and 28%.

_ SeflParidles [ %
Gravel Oto2

Sand 20 to 30

Silt 45 to 54

Clay 18 to 30

. IndexProperty - L % -

Liquid Limit | 26 t0 35
Plastic Limit 141017
Plasticity Index 12to 18
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The above results show that the silty clay is typically of low to medium plasticity with a group
symbol of CL to CI.

4.5 Silty Clay Till

The silty clay described above is underlain by a silty clay till in all except Borehole HML-5
where the till is encountered at ground surface. This soil contains trace to some sand, trace
gravel. This till is 2.1 m to greater than 10.5 m in thickness and is typically brown changing to

grey at some locations. The base of the till was found to vary between Elevations 226.0 m and
238.7m.

Measured SPT ‘N’ values generally increase with depth, ranging from 15 blows per 0.3 m
penetration to greater than 50 blows for less than 0.3 m penetration, indicating that the till has a

very stiff to hard consistency. The high ‘N” values infer the presence of cobbles and/or boulders.

Figures BS to B7 present the grain size distribution curves and Atterberg limits test results of silty
clay till samples. The test results are summarized in the tables below. Measured moisture

contents of the silty clay samples generally ranged from 8% to 15% with occasional higher

values.
~ SoilParticles | %
| Gravel " Oto 3

Sand 11to 26

Silt 50to 57

Clay 20 to 30
- S Index Property; ‘ T  :;: ;%} T

" Liquid Limit 24 10 29

Plastic Limit 13t0 15

Plasticity Index 11to 14

The above results show that the silty clay has low plasticity with a group symbol of CL.
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Glacial tills inherently contains cobbles and boulders, and were inferred by the refusal ‘N’ values

recorded in the boreholes.

4.6 Sand, Silty Sand to Sandy Silt

Deposits of sands, silty sands to sandy silts were encountered below the silty clay till in Boreholes
HML-1, HML-2, HML-4, HML-5 and HML-9. These deposits were not fully penetrated in any
of these boreholes. Where encountered, the measured SPT ‘N’ values vary between 50 blows per

0.3 m penetration to greater than 50 blows for less than 0.3 m penetration, indicating very dense

conditions.

Figures B8 to B10 present grain size distribution curves of silt and sand samples. These test
results are summarized in the table below. Measured moisture contents of the sand and silt

samples typically ranged from 6% to 25%.

. SoilParticles T 0 ef
T Sandy Silt
Gravel 0
Sand 29
Silt 65
Clay 6
e "‘f-'1'Soil~Parti¢1,es T l ;,, e
Sand to Silty Sand
Gravel 0
Sand 63 to 91
Silt and Clay 9to 37
4.7 Groundwater Conditions

Groundwater conditions were observed during and upon completion of drilling. A majority of the
boreholes were dry upon completion. Free water was found accumulating near the bottom of

Boreholes HML-4, HML-7 and HML-9 upon completion.
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Standpipe piezometers were installed in these three boreholes and measured water levels are

presented in Table 4.1:

Table 4.1 Water Level Measurements
‘ B‘o“rehOlé; — e
_ (Screenlocatioy | Pate | Depth(m) | Elevation (m)
HML-4
(sand) January 31, 2008 10.2 232.2
HML-7
(silty clay) January 31, 2008 Found destroyed
HML-9 Could not be found
(sandy silt) January 31, 2008 (presumed destroyed)

Previous borehole results and observations as discussed above indicate that the groundwater level
is at or below 6 m to 8 m depths at the borehole locations. It should be noted that these are very
short term observations and groundwater levels are subject to seasonal fluctuations and severe

climatic events.

5.0 MISCELLANEOUS

Thurber staked and/or marked the borehole locations in the field and obtained utility clearances
prior to drilling. J. D. Barnes Limited surveyed the as-drilled locations, and provided northing

and easting coordinates and ground surface elevations.

Walker Drilling Ltd. of Barrie, Ontario supplied the drill rig and conducted the drilling, sampling
and in-situ testing operations. Traffic control during the field work was provided by Barricade

Traffic Services Inc. where required.

The drilling and sampling operations in the field were supervised on a full time basis by Mr.
Stephane Loranger of Thurber. Laboratory testing was carried out by Thurber in its MTO-
approved Oakville laboratory.

Dr. Sydney Pang, P.Eng provided overall direction of the field operations and prepared the report.
Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projects,
reviewed the report.
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH MAST LIGHTING POLES
HIGHWAY 400
MAJOR MACKENZIE DRIVE TO NORTH OF TESTON ROAD
TORONTO, ONTARIO
G.W.P. 2539-04-00

GEOCRES No. 30M13-164
PART 2 ENGINEERING DISCUSSION AND RECOMMENDATIONS

6.0 HML SUPPORT DESIGN RECOMMENDATIONS

6.1 General

This section of the report presents foundation recommendations for the design of the proposed

HML supports.

Information on the proposed locations of the HML poles was provided to Thurber by SNC-
Lavalin. It is understood that these 24 locations are tentative and are subject to change in the
future. Based on the proposed design layout, a total of 8 boreholes (HML-1 to HML-5 and HML-
7 to HML-9) were drilled at selected locations near these pole locations. It was envisaged that
these boreholes, in addition to selected boreholes presented in References 1 to 5, would provide

adequate subsurface information for detailed foundation design of the new HML poles.

Records of all available boreholes that are considered relevant to the foundation design of the
HML poles are presented in Appendices A and C. Table 1 immediately following the text
provides a listing of boreholes relevant to the design of each HML pole.

6.2 Foundation Design Parameters

For design of the HML pole foundation, reference should be made to the following documents.

. Ministry of Transportation, Ontario (2003) “Guidelines for the Design of High Mast Pole

Foundations”, Third Edition, BRO-006, Engineering Standards Branch, Bridge Office
(Reference 6).
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J Canadian Highway Bridge Design Code and Commentary (2006). CAN/CSA-S6-00 and
S6.1-00 (Reference 7).

It is understood that a typical HML pole is supported on a single conventional augered caisson
(drilled shaft). Table 1 following the text of this report presents the recommended geotechnical
design parameters for the HML caisson foundations. The subsurface conditions in Boreholes
HML-1 to HML-5, HML-7 to HML-9 and selected boreholes from References 1 to 5 have been

interpolated and extrapolated to cover all proposed HML pole locations.

In order to take into account frost action and surficial disturbance, the ultimate lateral passive
resistance in front of a caisson within the upper 1.2 m below final grade should be neglected in
the foundation design. It is recommended that all topsoil and organics be neglected in

determining lateral resistance.

Where downward sloping fill or native soil exists in front of a caisson, reduction of lateral passive
resistance should be taken into account during design. For foundation design at the caissons, it
can be assumed that full lateral resistance can only be mobilized where the width of the soil in
front of or behind the caisson is equal to or greater than approximately 4 times the diameter of the
caissons. For sloping ground in front of a caisson, the magnitude of the mobilized passive
resistance can be estimated by interpolating between zero passive resistance at the level where the
slope face intersects the pile, and full passive resistance at the level where the slope face is equal

to or greater than 4 times the diameter of the caisson.

Where an unconfined compressive strength, q,, (q, = 2 x C,, undrained shear strength) is provided
for a cohesive soil (silty clay to silty clay till), the ultimate lateral passive resistance should be
calculated in conjunction with the total soil unit weight. When designing for portions of the
caissons below the groundwater level in cohesionless sands and silts, the submerged soil unit
weight, y’, should be used. The required depth of the drilled shaft will be governed by lateral
loads, including wind loads, acting on the pole. The length of the caisson should also be

sufficient to counteract frost jacking (upward) forces.
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An equivalent caisson width equal to 2 times the caisson diameter may be assumed for lateral

resistance calculations. Appropriate load and resistance factors should be applied for caisson

design.

6.3 Caisson Installation

Caisson installation should generally be carried out in accordance with SP 903S01.

The contract documents should contain an NSSP alerting the contract bidders of the specific
aspects relating to caisson construction for HML foundation supports at this site. Suggested

wordings for this NSSP are provided in Appendix D.

Caisson installation equipment must be able to dislodge, handle and remove cobbles, boulders,
rock fragments, to penetrate obstructions within the fill and to drill through hard or very dense

layers, where encountered.

Groundwater levels may be considered to be at or more than 8 m depth below existing ground
surface. Soil sloughing and water seepage may occur in unsupported holes especially in sands
and silts below the groundwater level. Temporary liners should be available to support the
caisson sidewalls and to provide seepage cut-off where required. Any accumulated water may

have to be pumped out from the hole prior to placing concrete.

6.4 Construction Concerns

Concerns during caisson construction mainly involve the handling and removal of cobbles or
boulders, or other obstructions in the fill and till, drilling through hard/very dense soils, soil
sloughing and water seepage from caisson sidewalls. Recommendations on how to address these

issues have been outlined in the previous section.

6.5 Construction Inspection and Testing

Caisson construction should be monitored by qualified geotechnical personnel (as per SP 903S01)

to verify the soil conditions and to confirm that those conditions are consistent with the design

assumptions in this report.
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High Mast Lighting Poles
Highway 400, Major MacKenzie to North of Teston

Appendix A

Record of Boreholes

(Present Investigation)

19-92-68
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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 same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm S to 75mm

Sand 0.075 to 4.75mm Not visible particles to 5mm

Silt 0.002 t0 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 t0 20%

Adjective (e.g. silty or sandy) 20t0 35%

And (e.g. sand and gravel) 35 to 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N?

STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 121025 2t04

Firm 251050 4108

Stiff 50 to 100 8to 15

Very Stiff 100 to 200 151030

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 4t010

Compact 10 to 30

Dense 30 to 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

Cpen 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 fallinga
height of 0.76m to advance a standard 50 mm outside di

ameter 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 SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW 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 SwW 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 (W, <30%).
GRAINED W < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (B0% < 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, 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

7/

CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | o
(SW) surfaces, but only slight weathering of rock material. [——-"-"-"1 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,
(CW) but the rock texture and structure are preserved. M Bedrock (general)
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 to 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 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750t03,500 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
core run. geological pick.
Rock Quality Total length of sound core Extremely 025t 1.0 35to0 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.
[}

[ L)

THURBER




ONTMT4S 9268.GPJ  3/29/10

a Ministry of R
Transportation . l
Ontario
RECORD OF BOREHOLE No HML-1 10F 2 METRIC
G.W.P__ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 856 685.46 E 300 848.28 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.19 - 2007.11.19 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES ® %J RESISTANCE PLOT e MU - REMARKS
(%] MOISTURE X
E nlSE| 3 20 40 60 8 100 "™ comew | ED &
ol g wlzE] z e wp w we| 58 | cransize
E Limi ¥ 2125 @ |SHEAR STRENGTH kPa
LEYV DESCRIPTION =121 ¢| 2lz8} & R DISTRIBUTION
DEPTH é 5 t > 8 S § O UNCONFINED + FIELD VANE Y (%)
1z 2 E°| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
233.9 W 20 40 60 80 100 20 40 60 kNm 3 fGR SA SI cL
gg ASPHALT: (125mm)
' Gravelly SAND, trace sitt 1] A8 °
Compact
Brown
Moist
{FiLL)
1| ss | 10 2 ° %665 8
| (St+CL)
1.2 Silty CLAY, trace gravel, trace sand °
Very Stiff
Brown
bf:c‘)it 2 | ss | 2 ° 0 23 55 21
231.8 { ) 232
20 Sitty CLAY, trace sand, topsoil °
stained
Firm
Dark Brown 2 3 [ 6 o
Moist 7
230.9 trace sand seams % 231
30 Silty CLAY, some sand, trace gravel, ( ;//:
some sand seams /ﬁ
Very Stiff g 4| ss | 19 1 3 22 51 24
Brown "/é
Moist W
(TiLL) g/
%7 230
1) 74
becoming Hard 7 %
ming Har %/
ne,
%
5 | ss | su o 122 56 21
’}?6 150 229
7%
oesY
Ag%
A
g:ﬁ
/2
ﬁ 4 228
#77
5%
2? 6| ss | o °
5; j 275
.
,;2 227
A¢/.
§§;¢
7%
47
226.0 ; é 7| ss | s00 o
7.8 Silty SAND 1 Vi 226
Very Dense
Brown
Moist
225
8 S8 80/ o 0 63 37
275 (Si+CL)
224
Continued Next Page
+3 % 3. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of -
Transportation . l
Ontario TrURSER
RECORD OF BOREHOLE No HML-1 20F2 METRIC
G.W.P__ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 856 685.46 E 300 848.28 ORIGINATED BY _StL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.19 - 2007.11.19 CHECKED BY ___skp
SOIL PROFILE SAMPLES | o | w |RESISTANCE HLOT CIRATION
o par NATURAL - REMARKS
o P PLASTIC L RE uauip T
|~ £2| 3 200 40 60 80 100 LM CONTENT MEL 2 O &
o} ] 3 Q 4 1 ¢ f 1 1 25
2|& 8l12E] z wp w w| 58 | cransize
ELEV Slaf| ¥ J125| @ |SHEARSTRENGTHkPa
DESCRIPTION =18 & 22| E e DISTRIBUTION
DEPTH HEIRS > |3 8] £ |© UNCONFINED  + FIELDVANE y %)
=< z]Z°] U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 80 kNim3 |GR SA I CL
Sity SAND
Very Dense
Brown
Moist
2228 9| ss | 50/ b
109 END OF BOREHOLE AT 10.92m. 100 -
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 150mm
THEN ASPHALT TO SURFACE.
20
+3 % 3. Numbers referto 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

m Ministry of |
Transportation .
Ontario
THUMNEEN
RECORD OF BOREHOLE No HML.-2 10F 2 METRIC
G.W.P._ 2539.04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 857 119.62 E 300 734.12 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ES
DATUM _Geodetic DATE 2007.11.20 - 2007.11.20 CHECKED BY SKP.
SOIL PROFILE SAMPLES | o | w [RESISIGCENS SENEIRATION . REMARKS
w o, 3 PLASTIC uauin E
E nls2] 3 20 4 e 80 00 W Gma | BES &
=g i L1zE] z b L1 wp w w | 38 | cransize
ELEV aip| @ 31261 2 |SHEARSTRENGTH kPa
REST DESCRIPTION =l s <2z = Ot DISTRIBUTION
DEPTH é 5 t > 8 o) < O UNCONFINED + FIELD VANE Y (%)
51° z % o @ ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
239.0 w 20 40 60 80 100 20 4 60 kN/m3 |GR sA st CL
00]  ASPHALT: (190mm) 3
02 SAND, some gravel 11 A8 o
Compact
Brown
Moist
{FILL)
1] 8s | 30 38 T
2875
1.4 Silty CLAY, trace gravel
Very Stiff
Brown 2 8s 20 [}
Moist
2368 (FILL) 27
22 Sitty CLAY, trace gravel, trace rootlets
Firm
Brown 3] 88 7 o
Moist
236.0
3.0 Sitty CLAY, some sand, trace gravel, 2% 236
some sand seams and pockets /¢
Very Stiff Wil 4| ss | 15 o
Brown "éé
Moist ¢ / 7
(TILL) &%
jg 235
2%
%
WikA
4
234.4 72
—————————————— 140
48 becoming Hard / 7
’),;)é 5188 | &1 °
%% 234
%%
%7
»z
g%
g 233
75
9/ 6| ss | 80 o
:(é‘/
27
.
%% 232
47 %
7
7%
; %
v
2) 7| ss | s o
5/‘; 250 231
%%
77
:;//’
;gé 230
;g 8 | ss | su °
694 125
2/
Continued Next P
ontinued Next Page +3 %3, Numbers refer to ,535
X7 gensitivity ©° (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

DATUM _Geodetic

2007.11.20 - 2007.11.20

Ministry of .
Transportation .
Ontario frpnprmed
RECORD OF BOREHOLE No HML-2 20F2 METRIC
G.W.P.__ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 857 119.62 E 300 734.12 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers

COMPILED BY ES
CHECKED BY SKP

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT NATURAL b REMARKS
2} MOISTURE = L
= n|22| 9 20 4 60 8 100 cowent M 5 3 &
Sy wi=2| z L w wi| 28 | orawsize
&la| ¥ 2128 @ |SHEARSTRENGTH kPa
ELEY DESCRIPTION = ¢ Z|zg| B —————— DISTRIBUTION
DEPTH AEIR: 51338 £ |O UNCONFINED  + FIELDVANE y %)
£1° 2 E°| 4 |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 6 & 100 0 e xm3 {GR SA 81 CL
2
Silty CLAY, trace gravel, some sand, '//'
228.6 sand seams and pockets /7
10.4 SAND, trace to some silt
Very Dense
Brown
Moist 8S | 100
227.9

1114

END OF BOREHOLE AT 11.13m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 150mm
THEN ASPHALT TO SURFACE.

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ  3/29/10

Ministry of
Transportation

Ontario THUNSER
RECORD OF BOREHOLE No HML-3 10F 2 METRIC
G.W.P.__ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 857 537.12_E 300 652.63 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.22 - 2007.11.22 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y IRESISTANCE PLOT NATURAL REMARKS
W 4 PLASTIC e vauo | =
6 . fﬁ g % 8 2.0 4‘0 8(0 8.0 190 [ETh CONTENT oMt gg GRA;(S
o 2 IN SIZE
ELEV g|¥| w| 3leE5| & [SHEARSTRENGTHkKPa i . " g
BESCRIPTION ele 1281 B [ S ——— DISTRIBUTION
DEPTH 3|3 b >138| £ |o unconrined + FIELD VANE y %)
1= Z|E©] U |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
240.1 w 20 40 80 80 100 20 40 €0 kNim3 IGR SA SI CL
0.0 Sitty CLAY, trace rootlets 240
Brown
Moist to Wet ¢
239.5
06 Silty CLAY, some sand, trace gravel, f_g/
with sand seams 7/’?
Very St A1 | ss | o
Brown ‘ﬂé 239 [e]
Moist 4 '/
(TILL) é/
becoming Hard '//
r/ﬁ
%/ 2| ss | 30 o
72 238
7
S5
,z,é 3| ss| 73 o
.
A/
A
%% 237
‘j/“ ss | 79 ot 0 19 54 26
7
,gé
g/ 236
27
%%
A
77
A
HgvA 5 | sS | 58 o
’gf
%
%% 235
o
2%
7
//¢
%7 204
becoming Grey ?/
:4; 61 SS | 66 o
%é
_%
7 233
i
gé
///
:4/
://;/
7/27 SS | 68 o1 0 11 58 32
%
:&; 232
i57
7
a/
5/5/ 231
%%
22 8| ss | e o
;é’d

Continued Next Page

+3 x3. Numbers refer to

20
Sensitivily 1595 (o4 STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of |
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No HML-3 20F2 METRIC
G.W.P,__ 2533-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 857 537.12 E 300 652.63 ORIGINATED BY siL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.22 - 2007.11.22 CHECKED BY SKP
SOIL PROFILE SAMPLES | o | u [RESMGRENE PENETRATION
Wy, F PLASTIC :21?::;&5 vouo | = REMARKS
5 » é % 8 2|0 4|0 6'0 3.0 190 umiT CONTENT wrl =5 &
7| & S12E| 28 we w we| S | cransize
£ alp| ¥ 2125 @ |SHEARSTRENGTH kPa
LEV DESCRIPTION = & 2z E p———— O DISTRIBUTION
DEPTH g 2| ¢ 13 5 < ] O UNCONFINED + FIELD VANE y %)
£z Z1%°| G |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page L - 0 4 e 80 100 0 4 e xm3 Jer sa sicL
Sitty CLAY, some sand, trace gravel, £ 7 230
with sand seams z‘ﬁ
Hard :; é
Grey ;ﬁ/
Moist 47
(TiLL) 4 9 ss 83 °
2289 g

111 END OF BOREHOLE AT 11.13m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3 3. Numbers refer {o 2
X sensitivity 195 (04) STRAIN AT FAILURE




DATUM _Geodetic

2007.11.22 - 2007.11.22

a Ministry of |
Transportation . l
Ontario TreURSER
RECORD OF BOREHOLE No HML-4 10F 2 METRIC
G.W.P,__ 2539-04-00 Major Mackenzie Drive to N of Teston Road N 4 857 933.44 E 300 530,14 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers

COMPILED BY __ ES
CHECKED BY SKp

ONTMT4S 9268.GPJ 3/29/10

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT ATURAL
& - REMARKS
s 1723 S PLASTIC MOISTURE LiQuip - T
5 als 31 @ 20 40 60 80 100 content  MMT 5 O &
2| & S12E| 3 T — w w | 52 | cransize
ELEV o lgi ¥ 3128} 2 |SHEAR STRENGTH kPa
DESCRIPTION 1S & R = b Ot DISTRIBUTION
DEPTH é 5 ﬁ > 8 bs] § O UNCONFINED + FIELD VANE ¥ (%)
£l Z|E°] @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
242.4 w 20 40 60 80 100 20 40 60 wWm3 |GR SA sI CL
0.0 Silty CLAY, with sand, trace gravel,
trace rootlets, some sand seams
Stiff to Hard 242
Brown
Moist
8§ | 11 ler+ 2 30 51 18
241
$s 35
7
240.2 #g
2.2 Sitty CLAY, some sand, trace gravel y %
Hard »ﬁag 240
Brown 47’ ; SS 83
Moist ‘g?
TILL, 4%
(TILL) o ? %
@
[ /2 S§ | 89
" o)
/9‘ 275 239
27
4
7%
77
47
:éc 238
5“5 S8 50/
2% 150
%%
/9’
i
,%;
7% 237
9
/'/
,./ %
vy
%
77 ss | 50
1] o0
) éé . 236
i
77
%%
=7
fﬁ 235
%7
g/ ss | 100/ b
85Y
,%} 275
V3
234.0 ’,;f;
8.4 SAND, some sitt S 234
Very Dense
Brown
Moist
SS | 50/
125 233
Continued Next Page 20
Numbers refer to 1 5¢5
Sensitivity ¥~ (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of
Transportation

ma
THURBER

Ontario
RECORD OF BOREHOLE No HMLL-4 20F2 METRIC
G.W.P,__ 2539.04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 857 933.44 E 300 530.14 ORIGINATED BY _SLi
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ES
DATUM _Geodetic DATE 2007.11.22 - 2007.11.22 CHECKED BY SKP
SOIL PROFILE SAMPLES | o | w [RESSTGERNG SENETRATION
W o, e pasnc  [ATURAL Liauip g REMARKS
= nl|22] 9 20 40 60 80 100 W omn  wr| B &
= 4 walsEl 2 e e e wp w we| S8 | cramsize
ELEV ey ¥ 3188 € |SHEARSTRENGTHkPa
LE DESCRIPTION =12 2 2lzg] & ————O———y DISTRIBUTION
DEPTH § s i = 8 3 § O UNCONFINED + FIELD VANE Y (%)
=< Z| &9 @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 €0 kwim3 |GR SA SI CL
SAND, some silt 1Y
Very Dense -
Brown 232
Moist
231.4 9 88 50/ o
109 END OF BOREHOLE AT 10.95m. 1%
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.6m
THEN AUGER CUTTINGS TO
SURFACE.
Piezometer installation consists of
30mm diameter schedule 40 PVC pipe
with a 1.62m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.01.31 10.2 2322
20
+3 x 3. Numbers refer to

1595
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

a Ministry of [
Transportation . -
Ontario TR
RECORD OF BOREHOLE No HML-5 10F2 METRIC
G.W.P._ 2539.04.00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 125.72 E 300 557.38 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers

DATUM _Geodetic

2007.11.22 - 2007 11,22

COMPILED BY ES
CHECKED BY SKP

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES | o |y [ResRmcERLoT e e ol o | Rewars
= IR 20 40 60 80 wr e | B S &
218wl 42E| 7 L wp w we| 54 | cransiz

ELEV 18| w | 2|25| & [SHEARSTRENGTHKPa 5 DISTRIBUTION
DESCRIPTION =1 s 215z E
DEPTH s|3|F > 13 8| < |O UNCONFINED  + FIELDVANE y %)
8 Z|E°| G | QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
240.9 w 20 40 80 80 20 40 60 kNim3 [GR SA sI CL
0.0 Sitty CLAY, some sand, trace gravel géf
Hard &¢
Brown fé ;
Moist "42
(TILL) 177
i ss | 500 o
% 240
7Y 150
%%
rﬁ 1
%%
5017
V)
/’.Z ss | e7 o
2% 250 238
238.7 %7
241 SAND, trace to some silt S
Very Dense
Brown S8 89/ [«
Moist 275
238
ss | o7 o
275
237
ss | sy o 091 9
275 236 (S1+CL)
235
SS 86/ o
275
234
ss | s
S 233 2
2758
232
SS 50/ o
125
231
Continued Next Page 20
Numbers refer to 15 ¢5
Sensitivity P° (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ  3/29/10

Ministry of
Transportation

Ontario THURSER
RECORD OF BOREHOLE No HML-5 20F2 METRIC
G.W.P._ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 125.72 E 300 557.38 ORIGINATED BY _SLL
HWY _ 400 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __ES
DATUM _Geodetic DATE 2007.11.22 - 2007.11.22 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W IRESISTANCE PLOT pasme  MATURAL o = REMARKS
-9 5 T MOISTURE v - I
E nlg3| 3 20 40 60 80 100 | covenr  MMT| = &
2le| o | 228 z T e e wp w we| 58 | oransize
ELEV DESCRIPTION Sle| €| 2|28 2 [SHEARSTRENGTHKPa — i DISTRIBUTION
DEPTH 3 2| S[138| £ |0 UNCONFINED  + FIELDVANE y %)
£l Z 2 EC| L |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 0 4 B & 1w D 4 e knm3 JGR sA sI_cL
SAND, trace to some silt
Very Dense
Brown
Moist
o
2999 g S8 50/ 230
11.0[  END OF BOREHOLE AT 10.97m. Y
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 %3, Numbers refer to

Sensitivity

20
155 (o4) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of
Transportation

Ontario =
RECORD OF BOREHOL.E No HML-7 10F 2 METRIC
G.W.P.___2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 417.30 E 300624.78 ORIGINATED BY _SiL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.23 - 2007.11.23 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL - REMARKS
W S an,nc MOISTURE L'S:ﬁ = X Py
[ wlg8] & 20 40 60 8 100 CONTENT Z0
9l wis2| 2 ) 1 1 L 1 w w wi | 58 | cramsize
oW Jles Q |SHEAR STRENGTH kPa il t
ELEV DESCRIPTION 121 ¢1 2]z8]| & Oy DISTRIBUTION
DEPTH S|3| | 5]38| < [0 UNCONFINED  + FIELDVANE Y %)
=12 2]Z°| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
245.5 w 20 4 60 80 100 20 40 60 km3 |GR sA 81 cL
00| _ TOPSOIL: (150mm) 5/~
02 Silty CLAY, some sand, trace rootlets ;
Very Stiff to Stiff
Brown 245
Moist
1 SS o
244
2 8S o 0 28 45 27
243.3 Wf
22 Silty CLAY, some sand, trace gravel ? %
Very St to Hard %7
Brown {& 4 3] 8S 243 T
Moist ‘gé
(TILL) g ?3
i
/é 41 ss Lanl 1 22 57 20
7
% 242
%%
;éé
%7
7
427 241
7
Wil s | ss o
7
o
A
/’,; &
*é/ 240
%x
)
.
%%
97
’é 7 6 Ss o
;/ 2’)0
Wi
%
9
Grey %;
B 7 | ss o 0 19 50 31
77
%é
%
?2 237
%!
7
2%
/6 /
8
’% 7 8 SS 56 [
.
%7
Continued Next Page 20
+3 x Numbers refer to 15¢5
- Sensitivity ° (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of
Transportation

Ontario TrCRBER
RECORD OF BOREHOLE No HML-7 20F2 METRIC
G.W.P__ 25390400 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 417.30 E 300 624.78 ORIGINATED BY _sLi
HWY 400 BOREHOLE TYPE _ Solid Stem Augers

DATUM _Geodetic

DATE

COMPILED BY ES

2007.11.23 - 2007.11.23 CHECKED BY SKP.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT oo NATURAL oun - REMARKS
2 MOISTURE - I
5 . o g % 3 2|0 4.0 6]0 8.0 190 LMIT CONTENT LT g © &
el z GRAIN SIZE
ELEV 18| @ | 2|25 & [SHEARSTRENGTHKPa A G s DISTRIBUTION
DEPTH DESCRIPTION 2l | S122Z] T ]o UNCONFINED  + FIELD VANE .
2132 12381 3 . ¥ %)
s1z &1 4 |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page L w 20 40 60 80 100 20 40 80 kN/m 3 JGR SA SI CL
Silty CLAY, some sand, trace gravel fg)//‘
Very Hard 7’%
Grey _,g ';
Moist ‘f Z 235
(TILL) 197
;/W
14 9 | ss | 4 ° 126 51 22
%7
234.2 ’/é
1.3 END OF BOREHOLE AT 11.28m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
Piezometer installation consists of
30mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.01.31 FOUND DESTROYED
+3 3. Numbers refer to 1535
R Sensitivity T° (%) STRAIN AT FAILURE




Ministry of -
V Transportation . I

ONTMT4S 9268.GPJ 3/29/10

Ontario ————
RECORD OF BOREHOLE No HML-8 10F2 METRIC
G.W.P,__ 2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 798.88 E 300 450.26 ORIGINATED BY _sLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.19 - 2007.11.19 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W {RESISTANCE PLOT NATURAL . REMARKS
;‘I_J vy 5 PLASTIC MOISTURE LiQuip - T
- w23l @ 20 40 60 80 100 LM CONTENT S IR &
=K L1zE] 2 PP e re— wp w we| 58 | cransize
ELEV Zldl ¥l 3]258| © [SHEARSTRENGTHkPa
DESCRIPTION - | € 2{z8| & e Qe DISTRIBUTION
DEPTH <3 = 5138] £ |o unconFiNeD + FIELD VANE y %)
== zlgo © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) §
240.4 W 20 40 60 80 100 20 40 60 kwm3 [GR SA sI CL
001 ASPHALT: (175mm)
02 SAND, trace gravel 1| As o
Compact 240
Brown
Moist
(FiLL)
[+]
1188 25
239.1
- ; v o
13 Siity CLAY, some sand, topsoil e
stained ; 239
Stiff
Dark Brown ; 2188 | 12 to— 0 20 50 30
Moist
238.0
24 Sity CLAY, some sand, trace gravel §/ 238
Very Stiff z/’% 3]ss| 23 °
Brown {.ﬁ /
Moist "ﬁé
(TiLL) ;/'/
7
céf‘* 58 | 2 oH 0 19 5 25
%7 237
%%
;§ /
%
%2
7%
544
Grey gzé
//. 236
g;
523 5188 | 2 °
%%
£
.
%
%% 235
éé
%
.
becoming Hard é%
9%
%/ 61 8s | 41 234 ] 1 22 53 24
i%7
47
%
g%
457
4
gé 233
/
27
gaﬁ 7{ss| & °
3’7
e
VA
’gé 232
v
//ﬁ
2%
%%
77
ié/ 8 | S8 40 231 of
izfé
7
Continued Next Page 43 %3, Numbers refer to 1535

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ  3/29/10

Ministry of e
Transportation . l

Ontario
RECORD OF BOREHOLE No HML-8 20F2 METRIC
G.W.P.__2533-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 858 798.88 E 300 450.26 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.19 - 2007.11.19 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I W ]RESISTANCE PLOT NATURAL = REMARKS
H w << PLASTIC | URE Lauo .
& wl€5] 3 20 4 60 80 100 ™7 covmr M| EO &
2lgl o | 4128 = L we w we| 58 | orawsize
ELEV DESCRIPTION Tla| & | 2/28| & [SHEARSTRENGTHKPa P e " DISTRIBUTION
DEPTH < =l e > 12 8| £ |o UNCONFINED  + FIELDVANE y %)
=1z Z|E°| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 0 4 60 8 10 0 4 & kNm3 JGR sA SI CL
gitryd CLAY, some sand, trace gravel }// ?
% /
Grey i
/ 230
Moist Aéé
(TILL) 4747
A 9 | ss | 48 o
%%
229.1 ’A&
1.3 END OF BOREHOLE AT 11.28m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 150mm
THEN ASPHALT TO SURFACE.
20
+3 % 3. Numbers refer to 1545

Sensitivity % (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of
Transportation

Ontario

THURBER

G.W.P,__2539-04-00

RECORD OF BOREHOLE No HML-9

LOCATION

10F2

Major Mackenzie Drive to N of Teston Road N 4 859 107.83 E 300 393.68

ORIGINATED BY _stL

HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic 2007.11.19 - 2007.11.19 SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
=] S MOISTURE - I
e wl|gd| 3 20 40 60 80 100 ConteNt EE &
olElw| 812E| 2 e w 58 | orawsize
ELEV DESCRIPTION & 2| g Z123| 2 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH é =) t > 8 fel < O UNCONFINED + FIELD VANE (%)
£lz zlg© @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
2463 u 20 40 60 80 100 40 GR SA SI CL
00 ASPHALT: (165mm) v
02 SAND, trace sitt 246
Compact AS
Brown
Moist
(FILL)
88 11
245.1
13 Siity CLAY, some sand, topsoil % 245
stained, trace sand seams, trace
rootlets %
Stiff to Firm sS 9
Dark Brown %
Moist 2
244
Ss 8 0 22 53 24
243.4 Qf 7
3.0 Siity CLAY, some sand, trace gravel § %
Very Stiff to Hard ;«’%
Brown ff ; 8s 27 243
Moist ‘ﬁf/’,
(TILL) . ?./
%
-z
%%
3/ 7 242
22
¢¢ ss | 41 0 17 52 30
2%
/é /
2047
7%
(4 Z 241
ré %
/2
15
thin sand seams Z&
&f ss | 35 240
5'?"
%2
zé—
239.1 ;
72 SILT, some sand, trace clay 239
Compact
Grey
Wet
238.4 ss 20
79 Silty CLAY, stratified °
Very Stiff
279 S
T Moist A 238
. Silty CLAY, some sand, trace gravel 24
Hard Zﬁ
Grey 1 /ﬁ
Moist % ?
(TILL) ¢ ?f
2368 447 8S 82/ - 237
95 Sandy SILT, trace clay 11 275 4
Very Dense
Brown

Continued Next Page

20

Numbers refer to 15_¢5
Sensitivity 7o (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 3/29/10

Ministry of -
Transportation . l

Ontario ———
RECORD OF BOREHOLE No HML-9 20F2 METRIC
G.W.P___2539-04-00 LOCATION Major Mackenzie Drive to N of Teston Road N 4 859 107.83 E 300 393.68 ORIGINATED BY _StL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007.11.19 - 2007.11.19 CHECKED BY SKkpP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
t’.I_J w < PLASTIC MOISTURE uQuip - L
= wl|25] 3 20 40 60 80 100 |™MT  comw ™M 5O &
218 Llzg| z Ll wp w we| 8 | cransize
S1Hl ¥ | 2195] & |SHEARSTRENGTHkKPa o
ELEV DESCRIPTION =151 & 28| & DISTRIBUTION
DEPTH é 5 t > 8 & § O UNCONFINED + FIELD VANE Y (%)
s1Z Z2|&C| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNim 3 |GR SA 81 CL
Sandy SILT, trace clay
Very Dense X S
Brown A g 238
Moist K L H
9| 8§ 50 q 0 29 66 6
235.1

1.3 END OF BOREHOLE AT 11.28m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 150mm
THEN CONCRETE TO SURFACE.
Piezometer installation consists of
30mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV. (m)
2008.01.31 COULD NOT BE
LOCATED (PRESUMED
DESTROYED)

3 3. Numbers refer to 2

* Sensitivity 1585 (04) STRAIN AT FAILURE




High Mast Lighting Poles
Highway 400, Major MacKenzie to North of Teston

Appendix B

Geotechnical Laboratory Test Results

19-92-68



GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road

FIGURE B1
GRAIN SIZE DISTRIBUTION
GRAVELLY SAND FILL
100 200 100 6050 40 30 1 108 43 3 a1t m 414e
90 f
/
80 4

70 L

. X

50

PERCENT FINER THAN

10 :"/

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | coaRsE FINE COARSE |(onoi e
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® HML-1 0.99 232.88

W.P# .2539-04-00.........
Prepared By MFA................. THURBER
CheckedBy .SKP.................




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B2

SILTY CLAY FILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 ‘I?O 5]050 4|0 30 1‘6 1.0? 4 3 3f8'1/]2" 3/‘4" 1.' 11le‘ 3"41/4"6.'
100 /L —u/.,,’ ""‘".
90 A
80 /./
70
z
T
E 80
o
mi]
z
T s0
E /
3}
2 40 /‘
& o
30 &
20 .//
10 m
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE  [MEDIUM | COARSE FINE COARSE | po o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e HML-1 1.78 232.08
W.P# .2539-04-00........ . I

Prepared By MFA. ... . ..

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268,GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road

GRAIN SIZE DISTRIBUTION

FIGURE B3

SILTY CLAY

U.8.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 18 108 4 3 3B AT L 34146
100 1 i i 1 é= 1 1 L 1 1 i
bt "7
. N
¥
%{ e
80 |4 Wa!
» 7
’
70 /| il
Z AN
£ 60 7
- 7
]
Z A
i 50 /
'—
g W
S 40 &)
i /
30 /‘
Zidl
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUMI COARSE FINE R .
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML-4 1.07 241.32
b4 HML-7 1.83 243.68
A HML-8 1.83 238.58
* HML-9 2.59 243.74
W.P# .2539-04-00........ . l

PreparedBy MFA. ... ...

THURBER




THURBALT 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road

PLASTICITY INDEX

Date

Project

FIGURE B4
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl ‘\>‘\Q«
30 L~
cL
20 /
b /
10 /
cL
CL-ML / MI-Ol MH-OH
ML oL
0O 10 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
HML-4 1.07 241.32
HML-8 1.83 238.58
[
.March 2010 . . l Prepd ... MFA
.2538-04-00 THURBER Chkd SKP




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B5

SILTY CLAY TILL

U.8.8. Siewe size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/ A1t 1 3"41/4"¢"
100 1 1 1 —i 1 L4 f: L 1 1 1, 1
AT d
: P i
L
X fg
, allllz4
/ g
/
70 A
/ 4
z b ]
5 /
= 860 /
Al
= a
o 50 ‘
.—
z / %
i 5
8 40
ui
a
30 */’
¥
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 |ono
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML-1 3.35 230.52
X HML-1 472 229.15
A HML-3 3.28 236.79
* HML-3 7.91 232.16
W.P# .2539-04-00.... ... . l

Prepared By MFA..................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B6

SILTY CLAY TILL

U.8.8. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 18 108 4 3 3/8M2Z 341 1 3"41/4" 6"
100 1 1L 1 I 1 i--’@ 1 I 1 1 i
90 H
- 7.4
V1
70
Z
<
£ 60
4
w
4
L 50
}..
z
3
Q 40
i
o
30
20 o
10
0 |
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML-7 3.35 242.16
x HML-7 7.92 237.59
A HML-7 10.97 234.54
* HML-8 3.35 237.06
® HML-8 6.40 234.01
e} HML-9 4.88 241.45
W.P# .2539-04-00........ . .
Prepared By MFA. ... ... ... ... THURBER
CheckedBy SKP.................




THURBALT 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road

ATTERBERG LIMITS TEST RESULTS

FIGURE B7

PLASTICITY INDEX

SILTY CLAY TILL

60
CH
50
40 //
Cl . 0@9
30 L
CL
20 //
A /
10 o B A
CL
cL-mL / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
o HML-1 3.35 230.52
x HML-3 3.28 236.79
A HML-3 7.91 232.16
* HML-7 3.35 242.16
® HML-8 3.35 237.06
March 2010 . . - Prep'd ..... MFA
.2539-04-00 . THURBER Chkd SKP




GRAIN SiZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B8

SILTY SAND

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 1?0 8050 40 30 1'8 10? 4 3 3/18'117' 3/;5“ 1I" 11le" 3|'41‘/4'51'
100 9
90 r
80 /
70
z
£
= 60
x
]
zZ
T 50
'—
z
3
S 40
i
o
30
20
10
0 m
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)
® HML-1 9.36 224.51

W.P.# .2539-04-00...... . . l

Prepared By .MFA. ... ... . THURBER
CheckedBy .SKP............... ...




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B9

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 190 6?50 40 30 118 10? 4 ? 3l.8‘1f.z' 3I|4" 1"' |1|IZ" 3’41|/4“6]"
100 e \ 4
90
80 /
70
=z
<
T 60
x
w
4
T s0
fom
>
a8 /
S 40 /
11
a
30
20 1
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE o o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML-5 479 236.07
W.P# .2539-04-00........ . I

Prepared By . MFA
Checked By .SKP

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 3/30/10

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B10

SANDY SILT

U.8.8. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 1|6 10? 4 :,5 3/5'110' 3/]4" 1[' 11IQ' 3'41I14" GI"
100 1 7
20
80
70
z
<
E 60
x
i
z
T 50
’—
: ‘
S 40
i}
o
30 x
" i
10 —F../
olo®
[
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE COARSE | po o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML-9 10.97 235.36
W.P# .2539-04-00 ... . . .

PreparedBy MFA. ... ... ... .
Checked By . SKP

THURBER




High Mast Lighting Poles
Highway 400, Major MacKenzie to North of Teston

Appendix C

Record of Boreholes

(Previous Investigations)

19-92-68



120407

ONTMT4S 9288.GPJ

Ministry of
Transportation

On(ano THURBER
RECORD OF BOREHOLE No 06-01E 10F 2 METRIC
GW.P.__ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 436.64 E 300 547.79 ORIGINATED BY SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Auger ‘ COMPILEDBY _ MFA

DATUM _Geodstic

DATE

2006-12-13 - 2006-12-13

CHECKEDBY __ TuH

Sensitivity

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « !él RESISTANCE PLOT masne | MATRAL o - REMARKS
- (,,Eg% 20 40 e 8 100 |ur 'S warf 5 &
Slx wl=Q} o : L L . 1 wp w we| 58 | cramsize
ELEV DESCRIPTION ?_— ol ¥ 3 Sa g SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH < g ?:_ > 8 % § O UNCONFINED + FIELD VANE Y (%)
;E) z Z]&O| @ |e QUCKTRIAXAL x (ABVANE | WATER CONTENT (%)
2380 ] 20 40 60 8 100 20 40 60 wwm3 {GR SA S1 CL
B8] \1oPSoi: (25 mm) 238
SAND, trace silt, trace gravel
ot 1 SSs 17 °
Brown
2373 Moist
07] \(FiLL) #
Silty CLAY, some sand, trace gravel
Stiff 2 S8 12 o
237
Brown to Grey
Moist
(TILLYCL) /
7
A
4] 3| ss | s4 o 1 18 50 31
becoming Hard /
%% 236
/,
/ 4 Ss 36 o
235
% s | ss | 38 o
¢ 7
%%
% 234
97
6 S8 51 °
some sand seams
7 233
L]
{/h
; 232
Grey
7 8s 46 o
% 231
8 ss 46 [} 1 27 49 23
230
%
%%
g 229
9 8s 37 e}
Continued Next Page
+3 % 3. Numbers referto

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 12/04/07

Ministry of
Transportation

f
On‘an'o THURABER
RECORD OF BOREHOLE No 06-01E 20F 2 METRIC
GW.P. 2533-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 436,64 £ 300 547.79 ORIGINATED BY St
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-13 - 2006-12-13 CHECKEDBY _ T4H
DYNAMIC CONE PENETRATION
SO"_ PROFILE SAMPLES o« ; RESISTANCE PLOT aasmc NATURAL oo - REMARKS
o MOISTURE - I
= U,Eg% 20 40 60 80 100 W™ Gni  wal EF &
Sy wizgl > L L) : : wp w wi | 58 | GRAINSIZE
ELEV DESCRIPT f_-_ w| ¥ 2 8a 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH PTION g1z S 38| < |o UNCONFINED  + FIELDVANE y %)
El= Z|EO| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 &0 kwm3 IGR SA sI CL
Sitty CLAY, some sand, trace gravel %2 228
2278 _Hard ¥
103 SAND, with sitt
Very Dense
Grey
Wet / o
2271 1] ss | 50
1.0} END OF BOREHOLE AT 11.0m, i
BOREHOLE OPEN TO 10.31 m AND
DRY UPON COMPLETION,.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
3 3. Numbers refer to 2
T Sensitvily ‘5%5 (%) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of |
Transportation . l
Ontario

THURNER
RECORD OF BOREHOLE No 06-02E 10F2 METRIC
GW.P._ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 509.65 E 300 536.45 ORIGINATED BY stL
HWY 400 BOREHOLE TYPE _ Soiid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-12 - 2006-12-13 CHECKED BY TIH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 y |RESISTARCE PLOT e w0l o | remarks
w MOISTURE - X
5 nl23] 8 20 40 60 80 100 |"™  cgmmr M| 55 &
=R wlzel z e wp w wil 58 | cransie
ELEV DESCRIPTION Ele| & | 2|25 2 [SHEARSTRENGTHKPa S — DISTRIBUTION
DEPTH <]z E >138 < |O UNCONFINED  + FIELDVANE i v %)
El= Z|Z°C| @ [e QUICKTRIAXAL x (ABVANE | WATER CONTENT (%)
236.9 @ 20 40 60 80 100 20 40 60 km3 |GR SA S1 CL
00 ity SAND, trace gravel =
Loose °
Brown 1] 85} 8
Moist
263 Enyy
071 silty CLAY, with sand
Stiff
Brown 21ss| n 236 I3 0 23 52 25
Moist
(FILL)
3| ss| 13 o
235
234.7
22 Sitty CLAY, some sand, trace gravel
Stiff
Brown 4 SS 12 8]
Moist
(FILL)
234
5 Ss 13 o
233
2327
42 Clayey SILT, with sand, trace rootlets
and wood fragments, stained topsoil
Stiff
Grey
Moist 61 8s| 9 0 23 61 18
232
231.1
58 SAND, some silt, some gravel e
Compact ol 231
Brown e
Wet (saturated)
71 88| 18 o
230
[s]
81 Ss| 3 229
2283 .
87 SILT, with sand, trace gravel g b 4
Very Dense T e 228
Grey 8 i_
Moist 4 ul
TILL =
T dllojss| = °
14 H
P =1
Continued Next Page ==

w

20
3. Numbers refer to
T Sensitivity 155 () STRAINAT FAILURE




12/04/07

ONTMT4S 9268.GPJ

¥inistw ofl ._l
ransporiation
Ontado THURBER
RECORD OF BOREHOLE No 06-02E 20F 2 METRIC
G.W.P._ 2533-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 509.65 E 300 536.45 ORIGINATED BY _sLL
HWY 400 BOREHOLE TYPE _Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-12 - 2006-12-13 CHECKED BY TJH
SOIL PROFILE SAMPLES |, w | BENAMIC CONE PENETRATION . REMARKS
E‘-‘ (%] g pasne MOISTURE Lm‘; o ; &
= al|<5] @ 200 40 60 80 100 bl CONTENT 50
olg L1ZE| z P we w w | 58 | cransie
ELEV DESCRIPTION ol B w 3 25 g SHEAR STRENGTH kPa > DISTRIBUTION
DEPTH < |2 % 3132 < | O UNCONFINED + FIELD VANE y %)
El= Z|€C| © |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page o 20 40 60 80 100 20 40 0 km3 IGR sA s oL
SILT, with sand, trace gravel k ) '
2266 Very Dense Y%
104l L) H
) Sandy SILT, trace clay
Very Dense
Grey
Moist 10 sS | 75 226 Q 0 2 69 9
257
1.3 END OF BOREHOLE AT 11.28 m.

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
20.0207 89 2280
270307 88 228.1

+3.X3:

Nurmnbers refer to
Sensitivity

20
‘5‘35 (%) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 06-03E 10F2 METRIC
G.W.P._ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 555,19 £ 300 528.76 ORIGINATEDBY st
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-13 - 2006-12-13 CHECKEDBY ___TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E % |RESISTANCE PLOT asne MR - | REMARKS
o MOISTURE - X
= nl=3| 8 20 40 60 80 100 ™M ouma W] T B &
Ol wizptr 2 ! 1 L ! i wp w wil 58 | craNsizE
ELEV oy g 3 25| 2 [SHEARSTRENGTHkPa ' D N DISTRIBUTION
DEPTH DESCRIPTION z g & S 8 g ; O UNCONFINED + FIELD VANE o Y (%)
El= Z1ZO| © |e QUOCKTRIAXIAL x LABVANE | WATER CONTENT (%)
267 | 20 40 60 80 100 20 40 60 kWm3 |GR SA sI cL
B8l \TOPSOIL: (50 mm) )
236.4 Silty CLAY 1 ss 8
0.3 Dark Brown [
Moist
Fitl)
SAND, trace sitt 236
Loose °
2356  Brown 2] 8s{ 18
1.1 \We( / o]
FiLL)
Silty CLAY, with sand, trace gravel
Firm to Stiff
Brown alss| 7 =8 5 1 31 45 23
Moist
(FiLL)
4 8s 13 o)
234
Yy
5 Ss 6 q
233
232.3
4.4 Siity CLAY, with sand, trace gravel,
trace rootlets and wood fragments
St 6 8s 11 =2
Dark Brown
Moist o 2 22 50 26
% 231
230.6
6.1 Sity CLAY, some sand
Stiff
Grey 7 88 kB! ©
Moist
230
2295
72 SAND, trace to some gravel, some
silt, trace clay
Compact
Brown 229
Moist {o Wet 8 SS 24
o
228.0
87 Siity SAND, trace clay 228
Dense
Grey
Wet
9| 881 41 9q 0 68 28 4
227
tinued Next P
Continu ext Page 3 3. x 3. Numbers refer lo 1535

Sensitivity

10 (%) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of
Transportation

|
Ontario mu“!‘
RECORD OF BOREHOLE No 06-03E 20F 2 METRIC
G.W.P__ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 555.19 £ 300 528.76 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-13 - 2006-12-13 CHECKED BY TIH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 4 |RESISTANCE PLOT e wen oo b | remarks
@ I
5 EFIR: 20 4 60 8 0 W™ T wa| BEF &
9|« wlzg] 2 : ) L i 1 w w we| 58 | oransize
[ 2125] & |SHEARSTRENGTHKPa P
ELEV DESCRIPTION =12 & 2122 ——— DISTRIBUTION
DEPTH <|Z2| & 5123 S O UNCONFINED  + FIELDVANE ! y %)
Eilz Z|EC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 1GR sA s oL
Siity SAND, trace day
Dense
Grey
Wet
26
0] 88 | 37
225.4

113

END OF BOREHOLE AT 11.28 m.
BOREHOLE OPEN TO 6.18 m UPON
COMPLETION.

BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
13.12.06 3.1 23386

+ 3 x 3. Numbers refer to

20
Sensitivity 155 (o) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of -
Transportation . I
Ontario MURDER
RECORD OF BOREHOLE No 06-30E 10F2 METRIC
G.W.P.__ 2533-04-00 LOCATION Hwy 400, Teston Road 1o King Road N 4 858 670.49 £ 300 523.55 ORIGINATED BY sLL
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKED BY TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT e M o - REMARKS
. dlS20 S| » w0 e wowe |ew owmme W eE |
S|« 81381 2 ) A ! 1 ! wp w we| 58 | craNsize
ELEV S8 8| 3128| & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH OESCRIPTION S 33| < |o unconemeo  + FiELDVANE . y %)
El= Z{EC| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
2330 w 20 40 60 80 100 20 40 &0 kN/m3 |GR SA SI CL
00l YOPSOIL: (125 mm) == B
0.1 Silty CLAY, some sand, trace gravel, 1 ss 5 °
trace rootiets, topsoil stained
Fimm
Brown
(FILL)
2| ss| 8 232 o
31ss| 7 o
231
e}
trace wood and leaf fragments 4 ss 5
o
230
5| ss 0 A4 o
Very Soft =
229.0
4.0 Silty CLAY, trace sand 229
Very Stiff
Brown to Grey
6| ss| 2 HH
228
227.3
57 Sandy SILT, trace clay, trace gravel,
occasional inferred cobbles
Compact 227
Grey 7| ss | e
Moist to Wet ©
(THL) 275
226
1 8] ss | 29 o 0 23 71 6
4 225,
d
LY
224
9 SS 11 b
Confinued Next P
ontinued Next Page + 3 % 3. Numbers referto 15%25
: Sensitivity B> (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 12/04/07

Ministry of
Transportation

Y
Ontario THURBER
RECORD OF BOREHOLE No 06-30E 20F2 METRIC
G.W.P.  2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 670.48 E 300 523.55 ORIGINATED BY sLL
HWY 400 BOREHOLE TYPE _Solid Stem Auger COMPILEDBY __ MFA
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKEDBY _ TuH
DYNAMIC CONE PENETRATION
SOiL. PROFILE SAMPLES | W IRESISTANCE PLOT NATURAL . REMARKS
B oo Ed e e w0l &
5 nl|l23] 8 20 40 60 80 100 ™' come wwl D &
9l wiz2) 2 (A R w w w| 54 | cransee
Elal ¥ 31925] & |SHEARSTRENGTHkPa P
ELEV DESCRIPTION - A E B ——————y DISTRIBUTION
DEPTH <|= E > 12381 < |0 UNCONFINED  + FIELD VANE 5
2 ctlaQl > ONTENT Y (%)
El= Z[g°] @ |e auickTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 2 40 80 80 100 20 40 60 Kum3 [GR SA S CL
Sandy SILT, trace clay, trace gravel, 3
occasional inferred cobbles
Compact
Grey
Moist to Wet
LL
20| MO 10| ss | 50 °
1.0 END OF BOREHOLE AT 10.97 m. >

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.

WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
20.02.07 35 2285
27.03.07 34 2296

+

3 x

Numbers refer to
Sensitivily

20
‘5“%5 (%) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of
Transporiation

Ontatio THURBER
RECORD OF BOREHOLE No 06-31E {10F2 METRIC
G.W.P. _ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 858 705.10 E 300 508.88 ORIGINATED BY _stt
HWY 400 BOREHOLE TYPE _ Soiid Stem Auger COMPILED BY MFA
DATUM _Geodelic DATE 2006-12-12 - 2006-12-12 CHECKED BY TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT RATURAL - REMARKS
Hoa g RASTIC | xsTURE UQ““; [ I3
= al23| & 20 40 60 80 100 il bl BT}
91 Wizgl 2 L : ! 1 : wp w we| 32 | GRAINSIZE
ELEV DESCRIPTION Elel & | F{2a]| 2 [SHEARSTRENGTHKPa D SE—— DISTRIBUTION
DEPTH <|=2]| & >123 < | O UNCONFINED  + FIELDVANE y %)
Elz z]g€©l @ e QuickTRIAXAL x LABVANE | WATER CONTENT (%)
2382 ] 200 40 60 80 100 20 40 60 xNim3 |GR sA st CL
g? TOPSOIL: (100 mm) iy
: Silty CLAY, trace grave! and sand 1 ss 5 238 [e!
seans, trace rootlets, topsoil stained
Firmn
Brown
Moist
2185 | s o
237
236.8
14 Silty CLAY, some sand, trace grave! 2
Very Stiff to Hard %%
Brown Yy 3| ss| 2 4+ 119 56 24
Moist 2
(TILLYCL) ;
236
27
/ 4188 | 21 o
%%
%
4 235
il 5| ss | o7 o
5
/]
7%
% 234
%%
%
X6 | ss | = o 2 14 52 32
233
7%
2
¢
/ 232
’f 71 ss| 3 o
2 Y
/ 231
2
O
8| ss | 24
o
becoming Grey 230
"%
229
9} ss | 27 o 120 54 25
%
Continued Next P
ontinued Nex! Page +:s_xa__ Numbers refer to 155‘?5

Sensitivity

(%) STRAIN AT FAILURE




12104107

ONTMT4S 9268.GPJ

Ministry of
v Transportation

Onlario THURBER
RECORD OF BOREHOLE No 06-31E 20F2 METRIC
GW.P._ 2539-04-00 LOCATION Hwy 400, Teslon Road to King Road N 4 858 705,10 £ 300 508.88 ORIGINATEDBY suL
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g! \éi RESISTANCE PLOT R, - REMARKS
o MOSTURE - X
. wnlzz2] 8 20 40 80 80 100 M g 1| £ &
91« wiszgl 5 1 L 1 2 1 wp w we l 3 g GRAIN SIZE
ELEV R 3128 S |SHEAR STRENGTH kPa — o DISTRIBUTION
DEPTH DESCRIPTION 21z £l g 38| < |o unconemeD  + FIELDVANE y %)
El= Z]EC| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 k/m3 {GR SA 81 CL
Silty CLAY, some sand, trace gravel %
Very Stiff to Hard 27 228
Brown
Moist
274 (TILLYCL)
o
108 SAND, with sitt 10] ss | 20
Compact o
269 Grey .
113 Wet i
END OF BOREHOLE AT 11.28 m.
BOREHOLE OPEN UPON
COMPLETION.
BOREHOLE GROUTED WITH
BENTONITE AND BACKFILLED
WITH AUGER CUTTINGS TO
SURFACE.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
12.1206 6.7 2315
20
+3 x 3, Numbers refer to 15455

Sensitivity

Jo (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 14/05/07

Ministry of |
Transportation . l
Ontaric T™HuABER
RECORD OF BOREHOLE No 06-04W 10F 1 METRIC
G.W.P.  2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 859 096.28 E 300 383.52 ORIGINATED BY B4
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodelic DATE 2006-12-15 - 2006-12-15 CHECKED BY TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT e MR oo - REMARKS
) MOISTURE xI
b @ Eg 3 40 60 80 100 ™M amy M £ &
Slg wl=21 2 ) i A i ) wp w wi| 58 | cransize
ELEV DESCRIPTION Ala ¥ 2|28 2 |SHEARSTRENGTHkPa T - DISTRIBUTION
DEPTH <=2 % >138 < | O UNCONFINED + FIELD VANE y )
El= Z|EC| @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
246.1 g 20 40 60 80 100 20 40 60 kN/m3 [GR SA S CL
09 Clavey TOPSOIL: (150 mmy ~ 246
0.2 S'ilty CLA\"‘ some sand, trace gravel 1] ss 6 o
Firm to Stiff
Brown
MLLYCL)
21 ss 9 245 e 0 18 53 29
Hard
3 §S 46 o
2438 244
23 Sandy SILT, some clay, trace gravel,
some iron oxide staining
Very Dense 4| ss | 4o o
(TILLy 125
243
5 Ss 63 o
242
a8
43 SILT, some sand, some clay q-
TiLy
Ale | ss| s o . 0 14 75 11
241
4
%
Q.
240.0 4
6.1 Siity CLAY, trace sand, trace grave! 240
Hard
i) 71 8s | 38 o
239
8 Ss 30 o
237.8 238
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
+3 % 3. Numbers referto

Sensttivity

20
155 (%) STRAIN AT FAILURE




12/04/07

ONTMTAS 9268.GPJ

Ministry of -
Transportation . I
Ontario THURBE
RECORD OF BOREHOLE No 06-05W 1OF 1 METRIC
GW.P. _ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 859 131.21 £ 300 359.10 ORIGINATED BY _stL
HWY 400 BOREHOLE TYPE _ Solid Stem Auger COMPILED BY MFA
DATUM _Geodetic DATE 2007-02-05 - 2007-02-05 CHECKED BY TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT s MR = | REMARKS
o MOISTURE - X
= U,Eg% 20 40 60 80 100 BT v MT S 5 &
o x u 2 £l =z L L 1 1 ! wp w w3 E GRAIN SIZE
ELEV DESCRIPTION Lo d 3 a5 g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH < |2 % >133 £ | © UNCONFINED + FIELD VANE y %)
El= Z|EO| @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
240.9 © @ 20 40 60 80 100 2 40 60 kim3 |6R sA 81 oL
001 TOPSONL: (100mem) =
0.1 Silty CLAY, with sand, some sand 7
seams /
Stiff to Very Stiff %
Dark Brown
Moist 4
(TILLYCL) 240
1 sS 8 o
W4 4
7
%
21 88 | 17 (o) 0 22 52 28
/ 239
%
388 | 27 o
7
237.9 % 238
3.0 Sandy SILT, trace clay
Compact to Dense
Brown 4 8s 34 o}
Moist
(TILL) /
52 237
}
5| 88 | 26 y 2% 0 35 61 3
< 235
Ve
6 ss | 25 b
234
7| ss | 34 233
232.6
82 END OF BOREHOLE AT 8.23m
BOREHOLE CAVED TO 5.39m.
BOREHOLE BACKFILLED WITH
HOLEPLUG UPON COMPLETION.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
05.0207 50 235.9

+

3

X

3.

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




12/04/07

ONTMT4S 9268.GPJ

Ministry of
Transportation

Ontario ™unssn
RECORD OF BOREHOLE No 06-06W 1 OF 1 METRIC
G.W.P.___ 2539-04-00 LOCATION Hwy 400, Teston Road to King Road N 4 859 182.79 E 300 352.51 ORIGINATED BY sLL
HWY 400 BOREHOLE TYPE _Solid Stem Auger COMPILED BY _ MFA
DATUM _Geodetic DATE 2007-02-05 - 2007-02-05 CHECKED BY TJH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | u  |RESISTANGE PLOT AT o | remarks
W oo g “*:m MOISTURE "ﬁzﬁ = T &
- wl<E| & 20 40 B0 80 100 uw 0
9 & oy ER=2 1 L L L L wp w w3 g GRAIN SIZE
ELEV DESCRIPTION elel e | |25 & [SHEARSTRENGTHKPa —— DISTRIBUTION
DERTH 2 § % >13 g g |o UNCONFINED + FIELD VANE o Y (%)
El1z Z|%C| @ e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
249.5 i} 20 40 60 8 100 20 40 60 kN/m3 {GR SA S| CL
g? ~ TOPSOIL: (100mm) i
. Sitty CLAY. wilh sand, trace gravel
Stiff
Brown aal
Moist -
ILLYCL
(TILLYCL) Z
oA 11 ss | 8 q
2%
%7
2 248
¥y 2| 88| o q
2%
Very Stiff to Hard
trace gravel
Q3| ss| 2 247 120 57 22
2
27
I 4| ss | 33 o
; 246
2%
7
427
Z / 245
/ 5| 83| 8 o
22
27
7 )
2! £t
27 Hl 244
5% H1Y
22 g
%
gl 6 | SS | 51 s o
24881 SAND LAYER: (125mm)_ _ _ _ _ O] 2 s
6.7 Silty CLAY, with sand, trace gravel (1
(MY 0
47 H| 22
%7 H
P17 | ss | 28 H o 131 47 2
2413 =0
82 END OF BOREHOLE AT 8.23m,
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.(m)
200207 65 243.0
27.03.07 58 2437
20
4+ 3 x 3. Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 3/18/08

a Ministry of [
Transportation . l
Ontario T Uv——
RECORD OF BOREHOLE No 04-1 10F 2 METRIC
GC.W.P. LOCATION Hwy 400 / Teston Road ORIGINATED BY _GA
HWY 400 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY WM/SS
DATUM _Geodetic DATE 2004.02.23 - 2004.02.23 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
Bal & PASTE  postre Yoo | &
8 |a g|38] ¢ PP g w ol 38 G nisuze
gl 2 RA
ELEV E gl g | 3|2 5 2 [SHEARSTRENGTH kPa A 2 DISTRIBUTION
DEPTH DESCRIPTION s{3| £ | 5133| £ |o unconrmnen  + FELDVANE y %)
£1Z ZZ 9| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
245.0 ui‘z 20 40 60 80 100 20 40 60 Wm3 J6R SA st CL
TOPSOIL: (75 mm 3 -
0.1 ( ) ¢Z
Silty CLAY, some sand, trace gravel, i SS 10 d
occasionat rootlets
24473 Stiff 7
07| \Brown %9
: (REWORKED TiLL) / 197
Sity GLAY, sandy, trace gravel, 2; 2| ss 244 q
occasional iron oxide staining ",44
SHif to Hard %%
Brown 9%
WA
(TILLYCL) %%
r% ’,j
;55; 3| ss °
ag,/z 243
%7
7%
% 7 %
i%%
A
5?»’4 4| ss Lan 2 2 54 2
‘fﬁ 242
7
’é; 5| ss °
%7
5%
]
465 ?
7
2409 7% 241
4.1 Sandy SILT, some clay, trace gravel, q I
occasional iron oxide staining 114
Hard iy
Grey .0_
(TILLYML) I
glf 6 88 o
g 4 240
.o..
q.
14
.04 239
g- '.
T4 7 8s o
'0..
d. 238
14
g7
a1y
14
el ss 237 2
B
q
|4
2k
1 236
4
14
et ss o
q.
Continued Next Page 295
+3 % 3. Numbers refer to

Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 2/14/08

Ministry of
Transportation

A
Ontario “!,.l_‘
RECORD OF BOREHOLE No 04-1 20F2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road ORIGINATED BY _GA
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM/SS
DATUM _Geodetic DATE 2004.02.23 - 2004.02.23 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w o [RESMIC CONE PENETRATION - “
w PLASTIC URAL uauo = EMARKS
= @ 5 MOISTURE = I
= olcd| @ 20 40 60 80 100  |uMT WL 20 &
218 o wi=2] z ' . - . 1 wp w wi| 2% | GRANSIZE
ELEV DESCRIPTION mlel e | 2128 2 [SHEARSTRENGTHKPa —— i DISTRIBUTION
DEPTH s|5) ¢ 5138 £ ]O UNCONFINED  + FIELD VANE Y (%)
Bl < 2|EC) © |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2450 & 20 40 60 80 100 20 40 60 kNm3 [GR SA sI CL
2348 9.
10.2 Sandy SILT '
Very Dense
Grey
Wet
(ML-NONPLASTIC)
101 8S | 104 234 Qo 0 18 71 1%
233.0 ik ,
. %% 2
i2.0 Silty CLAY, sandy, trace gravel ﬁ/
Hard Z’g
Grey WA
miLLey ,22 1] 8S | 45 o
%7
,’;
%% 232
%%
7
499 KA
r‘//(g
]
7
; A
Yy,
gé 12| SS | 60 231 T 2 26 45 27
%Y
7%
4%,
7
5%
Z
9%
230.1 i
148]  SAND, fine grained, trace sit, 230
occasional iron oxide staining
Very Dense
Brown
Moist SS 102 =4
(8P)
229
228.7
16.3 SILT, trace to some sand
Very Dense
Grey
Wet A
(ML-NONPLASTIC) 141 88 | 110/ 228
219 |-
2271.2
17.8 SAND, fine grained, occasional iron
oxide staining 221
Very Dense
Grey
(SP) ss | 108
226.3
18.8 END OF BOREHOLE AT 18.75 m.
BOREHOLE OPEN TO 18.75 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with 3 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV (m)
2004.02.03 16.84 228.16

3 3
+7.XT
S

Numbers refer to

ensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 3/18/08

Ministry of
Transportation

| )
THU--

Ontario
RECORD OF BOREHOLE No 04-2 10F2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road ORIGINATED BY _JL
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY __ wwmiss
DATUM _Geodetic DATE 2004.02.19 - 2004.02.19 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATRAL
[T < PLASTIC LouD faud REMARKS
- Bz (8} LT MOISTURE wer] £ (19: &
7} o 7} 20 40 60 80 100 CONTENT R
2| & L1=E| z ! . ! ! 1 wp w wi| 2% | GRansize
ELEV Ll W 21925 @ [SHEARSTRENGTHKPa
e DESCRIPTION =St & 2122| & e DISTRIBUTION
DEPTH § 5 t > 8 Is) < O UNCONFINED + FIELD VANE Y (%)
=12 zlg©° @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
239.0 u 20 40 60 80 100 20 40 60 «wm3 [GR SA SI CL
238.8 ASPHALT: (250 mm)
021 sAND, fine grained °
Brown
Moist
(FILL)
2380 - 11ss| 30 238 hd
1.0 Silty CLAY, some sand to sandy, '/,,/,‘
trace gravel, occasional iron oxide f % o
staining ;‘f %
Hard ";f/
Brown f/%
(TILLYCL-ML) ¢ éf 2] ss | st .
%j 237
5
1
7%
g ? 3 SS 64 °
s05Y
.Q‘/
%7 236
2
r}
¢ /'; 4 Ss 62 o
: //{g
¢4
77
2%
KAy 235
827
’%?
2%
7
54 5| SS | 64 o+ 127 50 22
€ -”é/) 234
v‘%/
v
’%4
%%
%
2%
%% 233
¥
2%
: Z’ 716 | ss | sy °
/ 7 i
7
%Y
7%
2319 4% 232
7.1 Sandy SILT, trace clay, trace gravel, 41
occasional iron oxide staining 114
Brown 11
(TILL){ML-NONPLASTIC) B 4] T °
41 150
. L 231
0'.
230.5 It
8.5 SAND, fine grained, trace to some
silt, occasional silt layers
Very Dense
Brown 230
Moist
(M) s|ss| 70 o 0 30 60 10
Continued Nex! Page 33 %3, Numbers refer to

Sensitivily

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 2/14/08

Ministry of
Transportation

.
Ontario [y
RECORD OF BOREHOLE No 04-2 20F2 METRIC
GW.P. LOCATION Hwy 400 / Teston Road ORIGINATED BY _y
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY WMSS
DATUM _Geodetic DATE 2004.02.19 - 2004.02.19 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o W IRESISTANCE PLOT RATURAL . REMARKS
B oo X RASTIC e vawof | b
= wl<3] 2 20 40 60 80 0o T et B &
ol | 438 2 L e we w we| 58 | eransize
ELEV DESCRI cle|l g | 2|25] 2 [SHEARSTRENGTHKPa —y DISTRIBUTION
DEPTH ESCRIPTION 13| e| 5133 < | O UNCONFINED  + FIELD VANE ., Y %)
ElZ Z[E°| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
239.0 “:'mn 20 40 60 80 100 20 40 80 wm3 IGR sA s1 oL
9| ss| s o
2279 228
11.1]  END OF BOREHOLE AT 11.13m.
BOREHOLE DRY AND OPEN TO
10.7m UPON COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE AND DRILL CUTTINGS
TO 1.0m, CONCRETE BETWEEN
0.3m AND 1.0m, AND EMULSIFIED
ASPHALT FROM 0 0 0.3m.
+3 %3, Numbers refer to 2

Sensitivity

1595 (o4) STRAIN AT FAILURE



ONTMT4S 5166.GPJ  3/18/08

@ Ministry of |
Transportation . l
Ontario gyt
RECORD OF BOREHOLE No 04-3 10F2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road ORIGINATED BY 4L
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ wwm/SS
DATUM _Geodetic DATE 2004.02.24 - 2004.02.24 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL REMARKS
W g 4 PASTC  ocrme VUL o
& wls3| 8 20 40 60 80 100 | Rl IR &
=R 4lzgl z el L) wp w we| 58 | cransize
ELEV El8| 8| 2|26| & [SHEARSTRENGTHkPa R S DISTRIBUTION
BEPTH DESCRIPTION E sl 5133 'g‘ O UNCONFINED  + FIELD VANE y %)
=z 2{Z°] L |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
244.2 w 20 40 60 80 100 20 40 80 WNm3 JGR sA s1 CL
07| \TOPSOIL (50 mm 7
: ) 7 244
Silty CLAY, some sand, trace gravet, 1 Ss 7
occasional rootlets ?f
Firm to Stiff 7
Brown %
(REWORKED TILL)
%7 2 SS
7 243
242.8 %
14| Sity CLAY, sandy, trace gravel, 122
occasional iron oxide staining ‘7/’?
Very Siif to Hard ,é; 3 | ss o
Brown ‘/44
L) (e i%%
27 242
4%
457
243 f
A 44| ss ol
2%
A f
a% 7
i
¢%7, 241
Eg.; 5| ss e 121 55 23
7
A
.
4
240.1 :*,’:f
4.1 Sandy SILT, some clay, frace gravel g1 240
Hard 114
Grey N
(TILLYML) 841
I ; 6 SS o
1
: 239
. o ;
d.
14
B
'c' 238
1H 7| ss o 126 51 22
o
41
44 237
W
4
1198 | ss °
oKl 236
41
14
4
it
11 235
0 9 ss [¢]
4.
Continued Next Page +3 %3, Numbers referto

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ  2/14/08

Ministry of _
Transportation .
Ontario U ER
RECORD OF BOREHOLE No 04-3 20F2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road ORIGINATEDBY J.
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __wmiss
DATUM _Geodetic DATE 2004.02.24 - 2004.02.24 CHECKED BY SMS
| NI N
SOIL PROFILE SAMPLES |, | w [QYRAMIC CONE PENETRATIO — A
w 1) < PLASTIC MOISTURE LQRAD - T
= w22 8 20 40 6 80 100 | w50 &
Sl wl= gl =z 1 ! h 1 1 wp w w | > g GRAIN SIZE
il # | 3125] © |SHEARSTRENGTHKPa
ELEV - a 2lz9 = e DISTRIBUTION
DEPTH DESCRIPTION A EIRE >138| £ |o unconFNeD  + FIELD VANE M )
=1 Z1E°| @ Je QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2442 w 200 40 80 80 100 20 40 80 wm3 |GR SA st cL
41
1 234
|
Occasional iron oxide staining qt
{107 ss °
‘0' 233
4.
232.5
11.7 Sandy SILT, occasional iron oxide
staining
Very Dense
Brown 232
(ML-NONPLASTIC) {111 ss
231
12 88 °
230
229.0 229
152 SAND, fine grained, occasional iron
oxide staining SS o
228.5 Very Dense R
15.7] \ Brown
(SP)
END OF BOREHOLE AT 15.67 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with 8 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
2004.02.03 157 2285

+

3

X

3.

Numbers refer to
Sensitivity

20
195 (%) STRAIN AT FAILURE



ONTMT4S 5166.GPJ  2/14/08

Ministry of -
Transporiation .

Ontario THURSER
RECORD OF BOREHOLE No 04-18 10F 2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road ORIGINATED BY 4t
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM/SS
DATUM _Geodetic DATE 2004.02.19 - 2004.02.19 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w  [RYRAMIC CONE PENETRATION .
& 2 PASTIC . = REMARKS
- 2 S MOISTURE EE
S . 3 E g 3 2,0 49 6.0 8.0 1?0 [eY14 CONTENT LT % 1) &
£l =z GRAIN SIZE
ELEV sl w| 2]|25| & [srearsTReNGTHKPA i . "L S
DESCRIPTION =ls] & =|z8}) E e DISTRIBUTION
DEPTH HEIR: >138] £ |0 UNCONFINED  + FIELDVANE Y %)
=% 212°] & |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2%8.8 w 20 40 60 80 100 200 40 60 kNm3 |GR SA St CL
001 ASPHALT: (227 mm)
239.2
0.3 Gravelly SAND, trace silt [}
Brown 11 Gs 239
Moist
(FILL)
2384 1188 | 3
11 Silty CLAY, some sand to sandy, S
trace gravel ?
Hard % 238
Brown %
(TILLYCL-MU) A 2| ss | 45 °
.z
2
%9
a,’//‘/
A s | ss | o 237 =
%% °
7
236.6 Q; %
2.9 Silty CLAY, some sand, trace grave! fﬁ?
Hard //”2
Grey 52 14| ss | °
(TiLLycL) ///4 256
%7
%%
72
‘ ?“: %
2%
7 225
’?‘f
4] 5 | ss | s o 2 2 49 23
v
%%
7
a%;
%%
é; 234
%7
%%
%
.
%2 6] ss |10 o
7
’f? 233
7
%%
232.4 %%
74 Sandy SILT, fine grained 1t
Very Dense
Damp 232
{ML-NONPLASTIC)
71 SS | 9w °
Z
231.0 231
8.5 SAND, fine grained, trace to some
silt, occasionat silt layers
Very Dense
Brown
Moist
(SM) ss | ou
275 230 o
Continued Next Page

3 5 3. Numbers refer to

20
* Sensitivity ‘5%’5 (%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ  2/14/08

Ministry of -
Transportation .
Ontario T
RECORD OF BOREHOLE No 04-18 20F 2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road ORIGINATED BY 4L
HWY 400 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY _WMmss
DATUM _Geodetic DATE 2004.02.19 - 2004.02.19 CHECKED BY SMsS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANGCE PLOT NATURAL
[ REMARKS
Eow 6 PASTC  oisTure pved S-S
i wnlgd| B 20 40 60 80 100 |7 w38 &
Sig wisg| 2 YT — wp w we| 38 | cransize
18| ¥ | 2125] @ |SHEARSTRENGTHKPa
ELEV DESCRIPTION = o 2129] 2 b Oy DISTRIBUTION
DEPTH 3|3|¢F | 3 38| < |o unconFNeD  + FIELDVANE v %)
=1z ZIEC| & le QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
2305 iy 20 40 80 80 100 20 40 60 km3 IGR sA st cL
229
[s]
Ss | ot o 0 83 15 2
228
Becoming Compact, Wet
q
Rl 227
226
Ss 13 flowing sand
225
2243 some clay GS
152 END OF BOREHOLE AT 15.24 m
UNABLE TO TURN AUGERS AND
EXTEND BOREHOLE BEYOND
15.2m.
BOREHOLE OPEN TO 12.19 m.
BOREHOLE WET AT 11.13m.
BOREHOLE BACKFILLED WITH
BENTONITE AND DRILL CUTTINGS
TO 1.0m, CONCRETE BETWEEN
0.2m AND 1.0m AND EMULSIFIED
ASPHALT FROM 0 TO 0.2m.
20
+3, %3, Numbers referto 155

Sensilivity 10

(%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 2/14/08

Ministryof -
Transportation .
Ontario TSN

RECORD OF BOREHOLE No 04-19 1 OF 1 METRIC
GW.P, LOCATION Hwy 400 / Teston Road ORIGINATED BY JL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY WM/SS
DATUM _Geodetic DATE 2004.03.03 - 2004.03.03 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w o [QENAMIC CONE FENETRATION —
A ST E REMARKS
- w122] 3 2 8 100 fmr ST ww| £ &
Sl wiz=2| 2z 1 1 1 1 1 w w wi| 8 | oramsize
e8| ¥ 2128| © [sHEARSTRENGTH kPa P t
ELEY DESCRIPTION |21 ¢ FI28| & B — DISTRIBUTION
DEPTH < 2|z >138] £ |o UNCONFINED  + FIELDVANE Y %)
A Z|ZO| & |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
234.8 w 20 40 60 80 100 20 40 60 kWm3 JGR SA si CL
z '05‘3 TOPSOIL: (100 mm) o b
1
Siity CLAY, trace to some sand, trace /2 1 88 4
rootiets /? 245 )
244.7 Firm 1
Brown A
57 N\ / '2/
ﬂ// °
Sty CLAY, some sand to sandy, fﬁg Zpsspe
trace gravel "f/
Very Stiff to Hard ;jg 244
Brown ,%;
(TILLYCL) /4
K ; 318 ] 20 +H 3 26 50 21
H
67
%%
'3
.
27 243
W24 4 | ss | @ °
4
$45%
YA
3%
.
127
; 4 5 1 ss | so o
§ g TS0 242
77
2%
»f/.; ;
r//
241.3 7
4.1 Sandy SILT, some clay, trace gravel q T
Hard ‘114
241
Grey 1t
(TILLYML) A
6| ss| n o
240.4 9.
50{  ENDOF BOREHOLE AT 5.03 m,

BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WiTH
BENSEAL MIXED WITH CUTTINGS

+3 x3. Numl?gr_s refer to
Sensitivity

20

‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 5166.GPJ 2/14/08

a Ministry of -
Transportation .
Ontario THUNSaR
RECORD OF BOREHOLE No 04-20 10F 1 METRIC
GW.P, LOCATION Hwy 400 / Teston Road ORIGINATED BY _JL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY WM/SS
DATUM _Geodetic DATE 2004.03.02 - 2004.03.02 CHECKED BY SMs
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W IRESISTANCE PLOT ATURAL REMARKS
we,l < Paste e buof L=
= w|23] 8 20 40 60 80 100 | ZRT wer]| B G 8
Ol wi=21 > 1 1 1 1 I wp w we| S8 | oransize
ELEV Slg| & | 2|/95| & [SHEARSTRENGTHKPa —— ey DISTRIBUTION
DEPTH DESCRIPTION $13| 5| 3|23| & |o unconrmed  + FiELDVANE y %)
Elz Z2|1€C| © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
224.8 © u 20 4 80 80 100 20 40 60 kvm3 |GR sA 81 cL
2881 ToPSOIL: (100 mm) 1% °
0.1
Silty CLAY, trace to some sand, trace j/ 1]sst 9 b
gravel, occasional oxide lenses, f; 243 2
2428 occasional rootiets %
Stiff g
0.7 £
{CL) (REWORKED) ¢/ 2 SS 22
4
Silty CLAY, some sand, trace gravet, ",’/’¢
occasional iron oxide staining f&%
Very Stiff to Hard ’éé 242
Brown %%
(TILLYCL-ML) ??‘ 3| ss| 2 o
7
%7
»%4
;4 A
/
%27
,ﬁ/ 41 8s | 48 241 o
%%
A}%’ A
0% f
a'g %
’
2
’?2 5| ss| a3 o
2% 240
)
Wi é
WA £/
2394 %%
4.1 Sandy SILT, some clay, trace gravel q I
Hard 114
Grey 4 239
TILLMY) %
116 8s 78 o 1 16 48 35
238.5 9.
5.0 END OF BOREHOLE AT 5.03 m.
BOREHOLE OPEN AND DRY TO 4.57
m.
BOREHOLE BACKFILLED WITH
BENSEAL MIXED WITH AUGER
CUTTINGS.
4+ 3 x 3, Numbers refer to

Sensitivity

206 )
1595 (04) STRAIN AT FAILURE




ONTMT4S 5166A.GPJ  3/20/08

Ministry of -
Transportation . l
Ontario MU TR
RECORD OF BOREHOLE No HM-1 10F 2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road, N 4 857 977, £ 300 585 ORIGINATED BY _TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 2004.07.19 - 2004.07.19 CHECKED BY SMS
SOIL PROFILE SAMPLES | w | R SONE PENETRATION
[T 2 pasnc  NATRAL tauip [ REMARKS
- o 2 S 8 20 40 80 80 100 UM m UM % (15 &
o & 2138 z Lt L wp w wel 58 | cramsize
LEV o la| ¥ 2126] 2 [SHEARSTRENGTH kPa
E DESCRIPTION ~|2lel 2|28 B —_——— DISTRIBUTION
DEPTH A E ol >138] < |o unconFineD + FIELD VANE v %)
£E1= Z|Z 9] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
2429 w 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
2428]  YOPSOIL: (125mm) =
0.1 Clayey SILT, some sand, occasional 1 8s 12 ]
organics, occasional silt pockets
Stiff
(CL-ML)
N 242
)
2414
1.5 Clayey, Sandy SILT, trace gravel, 151 1
occasional cobbles /Z 2| ss 2 °
Very Stiff 18 241
Brown to Grey ;.‘6
(TILLY(CL-ML) Hf:
1546
§Pe 240
A
Hard LFq 3 | ss | su
pd 52 ok 120 5 23
v .)/
ihee
1 i
It M 239
4 g
%
{q 44
'V‘L
!'54‘ 4 8s 50/
M 27 238 <]
4
w/;/
er
/W
I
o
By 237
ﬁ' 5 8S 50/
g % 127 °
6
1A
B¢ 236
a;}"‘ ;
235.7 b
7.2 Sandy SILT, trace clay q 1
Very Dense 114
Brown Ry
(TILLYML) A6 ] ss | s
T Vg 235 S
9 B
114
. 0.
4.
2338 -
9.1 SAND, trace sit, fine grained 171 ss | oso
233 5 Very Dense S re
Brown Ve
9.5 (SP) /
END OF BOREHOLE AT 8.5 m.
{ N
Continued Next Page +3 % 3. Numbers refer to

Sensitivily

20
1595 (04) STRAIN AT FAILURE




ONTMT4S 5166A.GPJ  2/14/08

E Ministry of |
Transportation . -
Ontario T
RECORD OF BOREHOLE No HM-1 20F 2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road, N 4 857 977, E 300 585 ORIGINATEDBY Tk
HWY 400 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY SLISS
DATUM _Geodetic DATE 2004.07.19 - 2004.07.19 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w  [RYRAMIC CONE PENETRATION — o | remarks
[ s PASTC  enme Uwol b
= wl2g] 8 20 40 60 80 100 |7 Tl 30 &
2|8 L1=2] z e wp w wel 5 | cramsize
iy w 2188 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION =121 ¢ 2l1Z281]1 E Oy DISTRIBUTION
DEPTH S|IS| F | 5|138] £ |o unconrned  + FiELDVANE y %)
ez &9 @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
220 [y 20 40 60 80 100 20 40 60 km3 JGR SA SI CL
BOREHOLE OPEN TO 9.1 m AND
DRY.
BOREHOLE BACKFILLED WITH
BENSEAL.
+3 %3 Numbers refer to ?

Sensitivity

‘5?;5 (%) STRAIN AT FAILURE




ONTMT4S 5166A.GPJ  3/20/08

Ministry of |
Transportation .

Ontario mu_.!
RECORD OF BOREHOLE No HM-2 10F2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road, N 4 859 416, E 300 343 ORIGINATED BY _TK
HWY 400 BOREHOLE TYPE _Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 2004.07.19 - 2004.07.19 CHECKED BY SMs
SOIL PROFILE SAMPLES | w  |RYNAMIC CONE FENETRATION -
w 4 PLASTIC URA uauo [t REMARKS
- ‘£ o T MOISTURE il &= & &
= R EYS A 20 40 60 80 100 CONTENT z Q
28| w] BlZE] 2 e —— wp w we| 38 | cramnsize
ELEV DESCRIPTION ﬁ cEn o 2 85 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH S|3| F | >|38| £ |o UNcONFINED  + FIELDVANE ¥ %)
1z Z|Z°] @ Je QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
250.0 w 20 40 60 80 100 200 40 60 kNm3 |GR SA s1 CL
2 482 Silty SAND, trace grave, trace clay, : l
- occasional organic pockets 1A%y °
02 Compact 1388 1 ss
Brown g
M D
Clayey, Sandy SILT, trace gravel, ’/6
occasional iron oxide staining ]
Hard 1N 249
%
Brown 4
(TILL) (CL-ML) ¥z
W11
rd
1 2 | ss ° 023 55 22
Pl 248
ik
%
Hd-M
b
/’;ﬁ
ﬂ?g‘/‘
785 247
becoming Grey _ﬁf 1)
W4 3 SS
a/' °
K / é(
)4
k ;/
6y 246
3
4 88 (o]
245
2445
55 SAND, some to trace silt, trace gravel
Very Dense
Grey
Wet 244
SP;
15P) 5| 8S
o
243
2424 .
7.8 Sandy SILT, some clay to clayey, g 1
trace gravel, occasional cobbles [ 144
Very Dense qd 6 | ss 242 LS 127 52 20
Grey /.6.
{TILLYML-NONPLASTIC) 11
Hg:
1
H 1A
A / 241
y 5 7 Ss 76 °
(5%
HaY H
% 2 244
i Next P
Continued Nex! Page +3 %3, Numbers refer to 152@5

Sensitivity 10 (%} STRAIN AT FAILURE




ONTMT4S 5166A.GPJ  2/14/08

@ Ministry of |
Transportation .l
RECORD OF BOREHOLE No HM-2 20F2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road, N 4 859 416, E 300 343 ORIGINATED BY _T1K
HWY 400 BOREHOLE TYPE _Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 2004.07.19 - 2004,07.19 CHECKED BY ___sMs
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT RATURAL - REMARKS
Hol & PASTC  posnee VO ) T
= nl|l2d] @ 20 40 60 80 100 ™ o M| 20 &
2|8 8l128] z e L] we w we|l 3¢ | cransize
ELEV Tla| @ | 21928| & [SHEARSTRENGTHkPa S DISTRIBUTION
- = < z =
BEPTH DESCRIPTION s13| 7| 5138 £ |o unconemep  + rieLDVANE y )
=1z Z]EC| @ e QuicKTRIAXAL X LABVANE | WATER CONTENT (%)
250.0 u 20 4 60 80 100 20 40 60 wWm3 |GR SA SI CL
1144 "
3 -
1 6'/ A
239.3 Ty H
10.7]  SAND, trace silt S
Very Dense ] 8] ss 92
238.9 Grey L. 239

11.1 Wet

(SP)
END OF BOREHOLE AT 11.1m.
Piezometer installation consists of 19

mm diameter Schedule 40 PVC pipe
with 2 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
2004.08.05 i0.7 239.3

3 3. Numbers referto 2 -
X Sensitivity 195 (%) STRAIN AT FAILURE



18/08/04

ONTMT4 5166A.GPJ

Ministry of
Transportation

[
0

Onlario TORAER
RECORD OF BOREHOLE No OH-1 10F2 METRIC
G.WP, LOCATION Hwy 400 / Teston Road, N 4 857 004, £ 300 750 ORIGINATED BY Tk
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SL/SS
DATUM _Geodelic DATE 20.07.04 - 20.07.04 CHECKED BY MA
SOIL PROFILE SAMPLES | o w  [DERAMIC CONE PENETRATION i REMARKS
W, < AASTIC e wouo | [
- nl22] 8 20 40 60 80 100 [ RT wwr| EF &
91« wiz2l o L 1 L 1 L wp w wi | 2% | GRAINSIZE
il W 31958 Q |SHEAR STRENGTH kPa
ELEV i a Z18g| @ Ty ——— DISTRIBUTION
DEPTH DESCRIPTION $131 F | 5133] & |o unconrinep  + FiELOVANE ] y )
£z Z1EOC| @ |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
63 o 20 40 B0 80 100 20 40 60 wim3 [GR sA st cL
0.0 Clayey, Sandy SILT, some organics,
trace gravel 1 sS 23 o
Very Stiff 2%
Dark Brown
235
2348
15 Clayey, Sandy SILT, lrace gravel, J2
occasional cobbles 2 ss 8 d 0 23 53 24
Stiff
Brown
TLLYML.
(TILLXML) -
becoming Hard 3| ss | sof
27 233
RO %
(7 232
(T 4| ss | so
27 o
231
Al s | ss | so
27 =0 o 120 52 27
229
288 6 | ss | so
7.8 Sandy SILT, fine grained 27 o
Very Dense '
Brown
(ML-NONPLASTIC) 228
2274 7 | s§ 1 sor o
9.3 END OF BOREHOLE AT 9.3 m, A27
BOREHOLE DRY AND OPEN TO
8.1im.
BOREHOLE BACKFILLED WITH
Conlinued Nexl P
ontinu exl Page 4+ 3 % 3. Numbers refer to ¥

Sensitivity

1565

10

(%) STRAIN AT FAILURE




18/08/04

ONTMT4 5166A.GPJ

Ministry of
Transportation

/A
Ontario Qn[;l
RECORD OF BOREHOLE No OH-1 20F2 METRIC
G.WP. LOCATION Hwy 400 / Teston Road, N 4 857 004, E 300 750 ORIGINATED BY 71K
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM Geodetic DATE 20.07.04 - 20.07.04 CHECKED BY MA
SOIL PROFILE SAMPLES | o w | PYNAMIC CONE PENETRATION _— o | revarks
u g g nASTE e Houo]
= n|s5] 8 20 40 60 80 100 ™ oma w1} B G &
2 5 u:j‘ 2 =4 z v ! . L . wp w wy =2 u;" GRAIN SIZE
ELEV DESCRIPTION 2] €| 2|28 & [SHEARSTRENGTHKPa ——————st DISTRIBUTION
DEPTH 1PT s(31 ¢ >138| £ |o unconemep  + miELDvANE Y %)
I Z1EC! @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
] 20 40 80 80 100 20 40 60 kNm3 IGR sA s1 oL
BENSEAL,

43

x 3. Numbers refer to
"7 Sensitivity 10

20

1545

(%) STRAIN AT FAILURE



18/08/04

ONTMT4 5166A.GPJ

Ministry of C]
Transportation D D
Ontario THUuRBER
RECORD OF BOREHOLE No OH-2 10OF2 METRIC
G.wp, LOCATION Hwy 400 / Teston Road, N 4 857 386, £ 300 731 ORIGINATED BY 71K
HwyY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SLISS
DATUM _Geodetic DATE 16.07.04 - 16.07.04 CHECKED BY SMs
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT ATURAL
[ REMARKS
Wy < AASTIC vawo| &
5 w|<E] 8 20 40 60 80 100 |wer R we E &
28w 8122 z ' . - ! : we w we | 22 | GRAINSIZE
ELEV DESCRIPTIO & o & 3 245 g SHEAR STRENGTH kPa — oy DISTRIBUTION
DEPTH N 3|3 ¢ >138 < | O UNCONFINED  + FIELDVANE ! y %)
ez Z€C| © |o QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
2403 = 20 40 60 80 100 200 40 60 iwm3 {GrR sA s CL
0.0 Clayey, Sandy SILT, occasional
organic layers 1 ss 6 240 o
Firm
Brown
239
2388
15 Clayey, Sandy SILT, trace gravel
Hard 2 ss 34 4 0 17 55 28
Brown /
(TILLKCL-ML) 7_
2 238
%Y
9%
%%
’
77 3 88 85/ 237 5
A 150
7243
27
7
A 236
Becoming Grey 27
# 4 §S 77
% o 3 22 45 34
s99%
5%
1 235
777
234.2 29
6.1 Sandy SILT, trace gravel 144 s ss 50/ 234
Very Dense g <]
: 150
Grey B
(T!LL)(ML~NONPLASTIC) J
7€k
dp? 233
U s T o7
{f 100 R
7
y 232
7 8S 50/ 231
100 o
230.5
9.8 END OF BOREHOLE AT 9.8 m.
i t
Conlinued Next Page + 3 x 3. Numbers refer to 2

155
Sensitivity {,%

(%) STRAIN AT FAILURE




18/08/04

ONTMT4 S166A.GPJ

Ministry of
Transporiation

)
L0

Ontario URBER
RECORD OF BOREHOLE No OH-2 20F2 METRIC
G.wWP. LOCATION Hwy 400 / Teston Road, N 4 857 386, £ 300 731 ORIGINATED BY 1K
HWY 400 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY SUSS
DATUM _Geodeiic DATE 16.07.04 - 16.07.04 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT . e | Remarks
2] S e wosnee Vw0l b A
5 o lg5l » 20 40 80 100 L conTenT z9
28 W L1zEl z ' . . L . wp w wy | P Y | oRamsize
ELEV L B 21281 © |SHEARSTRENGTHkPa
DESCRIPTION =ls] & <1281 & Oy DISTRIBUTION
DEPTH 313 et >138] £ |© UNCONFINED + FIELD VANE y %)
A ZIEC| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
o 20 40 60 80 100 20 40 60 km3 |GR sA s1 CL
BOREHOLE DRY AND OPEN TO 8.8
m.
BOREHOLE BACKFILLED WITH
BENSEAL.
20
+3 3. Numbers refer to 15$5

Sensitivily

jo (%) STRAIN AT FAILURE




18/08/04

ONTMT4 5166A.GPJ

Ministry of [:
Transportation D D
onlaﬁo THURSERD
RECORD OF BOREHOLE No OH-3 10F 2 METRIC
G.wW.p, LOCATION Hwy 400/ Teston Road, N 4 857 359, E 300 692 ORIGINATED BY TK
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w [RESAMIC CONE PENETRATION - “
W bre AASTIC TURAL Louo = EMARKS
=21 3 res MOISTURE wr] £ F &
= wl<8] & 20 40 60 8 100 content M z 0
=R R wlzg| z e ot LS wp w we| 54 | oramsize
ELEV DESCRIPTION bla| @ 2]1%6 Q |SHEAR STRENGTH kPa ) DISTRIBUTION
DEPTH S 3| ¢~ >138| £ |o UNCONFINED  + FIELDVANE . M %)
512 Z|EC| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2402 w 20 40 60 80 100 20 40 60 k/m3 |GR SA St CL
0.0 Clayey SILT, some sand, trace
gravel, occasional organics 7 ss 12 240 >
Stiff
Brown
239
238.7
15 Clayey, Sandy SILT, trace gravet,
occasional iron oxide staining 2 ss 34 o
Hard %7
Brown to Grey 7
(TILLYCL-ML) 27 238
%
als 237
S8 4 117 61 21
2%
%% 26
8%
7
7
4 8s sy o
7 219
Uyl 235
/ ¥
@
234
5 Ss 70 4
A
233
232.6
7.6 Sandy SILT, trace gravel, occasional
iron oxide staining s ss | 71 o
Very Dense
Brown to Grey 232
(TILLXML-NONPLASTIC) A4
i
231
A7 Ss 61
yat [)
2305 %
9.8 END OF BOREHOLE AT 9.8 m.
Continyed Next Page 20
+3 % 3, Numbers refer to

Sensitivity

1565
10

(%) STRAIN AT FAILURE




18/08/04

ONTMT4 5166A.GPJ

Ministry of D
Transportation D D
Onlario

™MURBER
RECORD OF BOREHOLE No OH-3 20F2 METRIC
C.wWpP, LOCATION Hwy 400/ Teston Road, N 4 857 359, E 300 692 ORIGINATED BY 1K
HWY 400 BOREHOLE TYPE  Hollow Stem Augers COMPILED 8Y SuUss
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES | . w [RYNAMIC CONE PENETRATION _—
- | REMARKS
y ] 5 o S‘ASW“C MOISTURE Lﬁ:‘: - (3!:) &
g < » 20 40 60 100 CONTENT z 9
Sle 2121 2 et L M wp w wi| 54 | oransize
ELEV 18] ¥ 2125 & [SHEAR STRENGTH kPa
DESCRIPTION =ls] & I = e | DISTRIBUTION
DEPTH s13| | 5133 < | O UNCONFINED  + FIELDVANE ] Y )
£z ZF|EO| © |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wm3 |GR sA s cL
BOREHOLE DRY AND OPEN TO 8.2

m

BOREHOLE BACKFILLED WITH
BENSEAL.

20
3 3. Numbers refer to
TR Sensitivity SPS (%) STRAIN AT FAILURE




18/08/04

ONTMT4 5165A.GPJ

Ministry of
Transportation

|
LI

On‘ano T™HURBER
RECORD OF BOREHOLE No OH-4 10F2 METRIC
G.WP, LOCATION Hwy 400 / Teston Road, N 4 857 789, E 300673 ORIGINATED BY 71K
Hwy 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SL/SS
DATUM _Geodetic DATE 16.07.04 - 16.07.04 CHECKED 8Y SMS
SOIL PROFILE SAMPLES | w o | CONE FENETRATION " REMARKS
Wep! K PASTE yosnee Vove] &
- nl32] 8 20 40 60 80 100  |umT wirl =5 &
2l& YizgE| z L L1 wp w wi| 59 | cramsze
ELEV DESCRIPTION & ol ¥ 2 25 g SHEAR STRENGTH kPa — oy DISTRIBUTION
DEPTH 3 2|z >12 51 < |o unconFineD + FIELD VANE . Y )
ElZ Z|EO| @ |e QUICKTRAWAL x LABVANE | WATER CONTENT (%)
2403 © u 20 40 60 80 100 20 40 60 kwm3 IGR SA SI CL
0.0 Clayey SILT, trace {0 some sand,
occasional organic pockets, trace 1 ss 7 240 3]
rootlets
Firm
Dark Brown
239
238.7
15 Clayey SILT, some sand to sandy, {1
trace gravel, occasional iron oxide 0 2 | ss 2 °
staining, occasional cobbles
Very Stiff to Hard
Brown 238
(TILLYCL-ML) /(
3 S8 50/ 237
¢ REY °
457
97¢
4%%
2
236
%2
4 S$s 50/
076 o
235
]
%
5 8 o = o] 16 53 28
ey 2 3
%
233
3
232.6 / "
7.6 Sandy SILT, trace clay, trace to some 6 SS S0
gravel, occasional iron oxide staining 427 °
Very Dense
Brown to Grey 232
(TILLYML-NONPLASTIC)
231.0 7 1SS Tso a4 °
9.3 END OF BOREHOLE AT 9.3 m. A27
BOREHOLE OPEN TO 8.5 m AND
DRY.
BOREHOLE BACKFILLED WITH
{ Next P
Continued Nex! Page +3 % 3. Numbers refer to

Sensilivity

20
‘5%’5 (%) STRAIN AT FAILURE



18/08/04

ONTMT4 5166A.GPJ

Ministry of
Transporiation

i
00

RECORD OF BOREHOLE No OH-4 20F2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road, N 4 857 789, £ 300 673 ORIGINATED BY _TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY Suss
DATUM _Geodetic DATE 16.07.04 - 16.07.04 CHECKED 8Y SMS
SOIL PROFILE SAMPLES |, Y | eNE PENETRATION . N
0] 4 ALASTC uao [ EMARKS
=2 O MosTURE wr] £ X
= nl=3!] B 20 40 60 80 100 UM rh Z 6 &
I9ig LizEl 2 e I wp w wel 2% | GrRANSIZE
ELEV 12| 8| 2|25| & [sHEARSTRENGTHKPa P . " DISTRIBUTION
BEPTH DESCRIPTION S13|F | 5138 % |o unconrmep  + FiELDVANE y )
el Z 2[ZC9] @ |e quickTRAXAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 kwm3 1GR SA St oL
BENSEAL.

4

3

X

3,

20

1565
10

Numbers refer to
Sensitivity

(%) STRAIN AT FAILURE




18/08/04

ONTMT4 5166A.GPJ

Sensitivity

Ministry of :\
Transportation DD
Onlaﬁo THURBER
RECORD OF BOREHOLE No OH-5 10F 2 METRIC
Gw.p, LOCATION Hwy 400/ Teslon Road, N 4 858 759, E 300 453 ORIGINATED BY 71K
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 14.07.04 - 14.07.04 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o YW |RESISTANCE PLOT rATRAL - REMARKS
E 7 < AASTIC O TRE Lo - T
b n|2E] @ 20 40 60 80 100 |uwr wirt £ 5 &
215 w g12E| = ! . ! . . wp w wi| 2% | cransize
ELEV DESCRIPTION & o | o 2 g 3 8 SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH 3 ?, bt > 8 % < | O UNCONFINED + FIELD VANE . Y (%)
1= Z[E9] G |o QUOKTRIAXAL x LABVANE | WATER CONTENT (%)
233.9 w 20 40 60 B0 100 200 40 60 kNWm3 |GR SA SI CL
0.0 Silty SAND, trace gravel, trace silt,
trace organics 1 ss 5 o
Loose
Dark Brown
239
2381 2| ss | 49 o
1.9 Clayey SILT, some sand to sandy, 238
trace gravel, occasional iron oxide
staining
Hard
Brown o Grey
(TILLXCL-ML)
237
2he
3] 88| 60 o 3 17 55 25
%
236
41 8S 49 235 [
5
A
97 234
5%
%
M 51 SS 49 o
233
232.8 %
7.2 Sandy SILT, trace gravel, occasional
cobbles
Very Dense
Grey
6 | SS 88
232 Q
231
230.8
9.1 Clayey, Sandy SILT, trace gravel
Hard 7 ss 37 o 2 21 54 23
Grey
| 23020 miwyeemy
9.8 END OF BOREHOLE AT 9.8 m.
Continued Next P
fnued Rext Page 4+ 3 3. Numbers refer to 1535

pA (%) STRAIN AT FAILURE




18/08/04

ONTMT4 5166A.GPJ

Ministry of
Transportation

)
R

Ontario uReER
RECORD OF BOREHOLE No OH-5 20F2 METRIC
G.W.P, LOCATION Hwy 400/ Teston Road, N 4 858 759, E 300 453 ORIGINATED BY 1K
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodstic DATE 14.07.04 - 14.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES | o w | RERAMIC CONE PENETRATION "
] X AASTIC TURAL uouo ol REMARKS
=21 5 Unet MOISTURE war] £ & &
51« R g & 20 4 60 80 100 ConTENT z9
9 el 2z w w w | 3 GRAIN SIZE
ELEV ElE| ¢ | 2|28]| & [SHEARSTRENGTHKPa P ) “I 3 | ostrisution
DEPTH DESCRIPTION 2131 F | 5138 5 |o unconFNeD  + FIELDVANE y )
el = Z|EC] © |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 & 80 100 20 40 60 wm3 |6R sA s1 cL
BOREHOLE OPEN TO 9.8 m,
BOREHOLE WET AT 8.1 m,
BOREHOLE BACKFILLED WITH
BENSEAL.
3 3. Numbers refer to 2
X Sensitivity 1595 (%) STRAIN AT FAll URE




ONTMT4 5166AGPJ 039/08/04

Ministry of
Transportation

)
L0

Ontario THURBES
RECORD OF BOREHOLE No CV-12A 10F2 METRIC
G.W.P, LOCATION Hwy 400 / Teston Road, N 4 857 700, £ 300 620 ORIGINATED BY TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED 8Y SMS
SOIL PROFILE SAMPLES [ RERAMIC CONE PENETRATION
5 2 masnc ATRA UQUD [ REMARKS
Moo S MOISTURE - I
= n|l<8&l @ 20 40 60 80 100 WY come M S &
S« wlsz=l . b b we w wif 28 | cramnsize
ELEV Ela| €| 3]/28| & [SHEARSTRENGTHKPa B S— DISTRIBUTION
DEPTH DESCRIPTION E12| F | 35| = |o unconFiNeD  + FiELDVANE Y )
El= Z|EC| W |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
2393 © w 20 40 60 80 100 20 40 €0 km3 |GR SA SI cL
0.0 Clayey, SILT, some sand, trace
gravel, occasional organic layer 1 sS 11 239
Stiff
Brown
2385
0.8 Clayey, Sandy, SILT, trace gravel W,
Hard vy
Brown ).)
(TILLYCL-ML) 4 238
V1
77
g 2| ss | a7 teH 1 23 52 23
.(.
237
//
3] ss | 8w 236
36 5
254
%%
'
%% -
540 23
Becorming Grey vl 41 ss | 7y
o
279
2%
{1
7 234
g
233.2 9
6.1 Sandy SILT, trace gravel, f Jo! \ 1 .
Very Dense o6 5| ss | su 233 S
Grey ok 279
(TILL){ML-NONPLASTIC) BN
O]
C;q
o
W
RN 232
{10 g
C;Q
231.5 natl e 1 ss {50
7.8 Silty SAND to Sandy SILT, trace 27 [<]
gravel, occasional cobbles
Very Dense
Grey 231
Moist
S8 50/
102 =0
(o]
229.6
9.8 END OF BOREHOLE AT 9.8 m.
i xt
Conlinued Next Page +3,x 3. Numbers referto

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4 5166AGPJ 08/08/04

Ministry of
Transporiation

=
a0

Ontaro TURaER
RECORD OF BOREHOLE No CV-12A 20F2 METRIC
G.wW.p, LOCATION Hwy 400 / Teslon Road, N 4 857 700, E 300 620 ORIGINATED BY TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSs
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES | ., w | QYNNG CONE PENETRATION
= AASHC NATURAL Louo b REMARKS
Ea O MOISTURE - I 8
= nl28di 3 20 40 60 80 100 bl CONTENT Tl 5 6
S Wiz gl 2 1 ) L ) ! we w wi| ¥ | GRANSIZE
ELEY DESCRIPTION elel & | F|25| 2 [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH <2 gﬁ 5133 < | O UNCONFINED  + FIELD VANE y %)
g 2 Z|&©| @ |e QUCKTRAXAL x tABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 200 40 60 wm3 |GR sA sI CL
BOREHOLE OPEN T0O 9.8 m.
BOREHOLE WET AT 6.6 m.
BOREHOLE BACKFILLED WiTH
BENSEAL.
+3,x3: Numbers refer to

Sensitivity

20
595 (%) STRAIN AT FAILURE




ONTMT4 S166AGPJ  09/09/04

Ministry of
Transportation

LA
Onlaﬁﬂ THURBER
RECORD OF BOREHOLE No CV-12B 10F2 METRIC
GW.P, LOCATION Hwy 400 / Teston Road, N 4 857 709, E 300 687 ORIGINATED BY 7K
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 16.07.04 - 16.07.04 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ; g RESISTANCE PLOT - NATURAL - - REMARKS
w MOISTURE X
- nl2E| 9 20 40 60 80 100 [T e wwf B &
2lg wlzgl 2 : ! ! . L wp w wi| S8 | oramsize
ELEV SRR 25| 2 [SHEARSTRENGTHKPa o DISTRIBUTION
DESCRIPTION 1S 8] 2128 &
DEPTH < i3 >138] < |0 UNCONFINED + FIELD VANE y )
El= z|g© @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2400 ] 20 40 60 8 100 20 40 60 km3 [GR SA s GL
00 Clayey, Sandy, SILT, trace gravel, -
trace organics 1 ss o
Very SUiff
Dark Brown
239
2385
15 Clayey, Sandy SILT, trace gravel,
occasional iron oxide staining 2| ss °
Hard
238
Brown to Grey /
(TILLYCL-ML) 74
%
» 5%
/ 237
] 3 | ss
%% obri 2 20 52 26
97 236
2354
45 Sandy SILY, trace clay, trace gravel, 4 sS
occasional cobbles o
Very Dense 235
Grey 4~
o I
(TILLXML) 34
eHE
o1
RS
01 b
h: 234
01 g
G°<
bial 5 | sS °
0.('
g
ek 233
O g .
eds
ol
qH
o
1d 6 | ss
10| 9. o
. 232
o g
aNs
Sife
TH
ol g
4l 231
A7 S8
ol
ERl °
9] g
C;.'Q
o[
i P,
Conlinued Next Page 4+ 3 x 3. Numbersrelerto 1_,,@5
"7 sensitivity 1~ (%) STRAIN AT FAILURE



ONTMT4 5166AGPJ 08/09/04

Ministry of
Transportation

)
0

Ontario T™MURaER
RECORD OF BOREHOLE No CV-12B 20F 2 METRIC
G.W.P, Hwy 400 / Teston Road, N 4 857 709, E 300 687 ORIGINATED BY _TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic 16.07.04 - 16.07.04 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANCE PLoT — R
ey 32 aasne e twn] b
- nl=2| 3 20 40 60 80 100 | hal IR &
9 & w EEl =z 1 A 1 L L wp w we | 3 g GRAIN SIZE
ELEV DESCRIPTION ol B g 7|28 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH <2l >13% < | O UNCONFINED + FIELD VANE y %)
Elz Z|{ZO| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
o i 20 40 B0 BO 100 20 40 &0 Wm3 |GR SA SI CL
hi (. ‘
. [¢]
2293 H
107 Sandy SILT, fine grained ss 50/

2254 Very Dense
11.0f \ Grey
(ML-NONPLASTIC)

with a 1.52 m slotled screen.

WATER LEVEL READINGS:
DATE DEPTH
05/08/04 10.8 (m)

END OF BOREMOLE AT 11.0 m.
Piezomeler installation consists of 19
mm diameter Schedule 40 PVC pipe

T27

Numbers refer to
1545
Sensilivily <

20

(%) STRAIN AT FAILURE




ONTMT4 S186AGPJ 09/09/04

Ministry of l:
Transporlation D D
Oﬂlado THURBER
RECORD OF BOREHOLE No CV-13A 10F2 METRIC
G.W.P. LOCATION Hwy 400/ Teston Road, N 4 858 645, £ 300 534 ORIGINATED BY 71K
HWY 400 BOREMOLE TYPE _Solid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 14.07.04 - 14.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES w | RENAMIC CONE PENETRATION
E‘ o 2 asne  NATRAL oo [ REMARKS
MOS I
b wl2g] 9 20 40 60 80 100 | M7 oe W EF &
Sie wlizgl 2 L L : L . wp w wi| S8 | Gransize
ELEY DESCRIPTION cle| 8| 2|28 2 [SHEARSTRENGTHKPa — ey DISTRIBUTION
DEPTH <|=z % >13 3 < | © UNCONFINED + FIELD VANE M %)
;E) 2 Z|EZO! @ |e QUCKTRIANAL X LABVANE | WATER CONTENT (%)
200 o o 20 4 8 80 100 20 40 60 km3 {GR SA SI CL
00| Clayey SILT, some sand, some
gravel, some organic pockels 1 ss 8 o
Stiff ¢
Brown
228
21 85| 15 o
227.0 27
20 Sandy SILT, trace clay, trace gravel, 14 :
oceasional cobbles Tord
Compact 9k
Grey Z
(TILLYML-NONPLASTIC) A
Is
o 226
(e
Lo
gy 3] ss | 15 q 0 22 69 9
o
t’:c
225
q
o
q°
Llo:
Becoming Dense 1o Very Dense )
$10]
fq:ll 4 | ss | 29 d
o 224
-
(Ad)
C'.":
0° -
il
o
§ 223
&
f' 51| ss | so
q- 229 )
Lo
34
6’{
TR 222
1ol g
l:'.'c
o
4
2214 A5
7.6|  Silty SAND, fine grained, trace gravel, n ss | so
occasional cobbles o
-2 221
Very Dense
Grey
(SM)
2204
85 SILT, trace sand
Very Dense
Grey 220
{ML-NONPLASTIC)
71 8s| 65 o
219.2
9.8 END OF BOREHOLE AT 9.8 m.
Conti Next P
inued Nex! Page +3 % 3. Numbers refer to ,535
: " Sensilivity jo (%) STRAIN AT FAILURE




ONTMT4 5166AGPJ 08/09/04

Ministry of
Transportation

=)
00

On(ano THURS ER
" RECORD OF BOREHOLE No CV-13A 20F2 METRIC
GWP. LOCATION Hwy 400 / Teston Road, N 4 858 845, E 300 534 ORIGINATED BY 71K
HwWY 400 BOREHOLE TYPE  Soiid Stem Augers COMPILED BY SuUsSs
DATUM _Geodetic DATE 14.07.04 - 14.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES w o [RESAMIC SONE PENETRATION
g wl 2 Pasnc  MATRAL 0 = REMARKS
- wl<Z1 § 40 60 80 100 LT wet] 5 G &
=} S u 21 1 ! 1 1 1 wp w we| 3 g GRAIN SIZE
ELEV DESCRIPTION & o | ¥ 2 % 5 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH <|2 % >1a38] < |o UNCONFINED  + FIELD VANE y )
Elz Z|EC| @ [ quickTRiAXAL x LABVANE | WATER CONTENT (%)
© © o 40 60 80 100 200 40 60 wwm3 {GR SA SI cL
BOREHOLE OPEN TO 9.8 m.
BOREHOLE WET AT 2.1 m.
BOREHOLE BACKFILLED WiTH
BENSEAL.
20
+ 3.><3: Numbers refer to ,5¢5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4 S166AGPJ 09/09/04

Ministry of
Transportation

-
Onlan.o T™MURBER
RECORD OF BOREHOLE No CV-13B 10F 2 METRIC
G.W.P. LOCATION Hwy 400 / Teslon Road, N 4 858 657, E 300 558 ORIGINATED BY 7K
HWY 400 BOREHOLE TYPE __Sofid Stem Augers COMPILED BY _Suss
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W 1RESISTANCE PLOT MATORAL . REMARKS
gl —a\ rasne e Woue| b
- 0w |<2] 8 20 40 60 80 100 T comen WMTL S 8 &
9 = wiE2y g 1 L 1 1 1 wp w wi | S8 | GRANSIZE
ELEV DESCRIPTION & ol ¥ 2 g3 g SHEAR STRENGTH kPa [ S DISTRIBUTION
DEPTH < |2 % >33 < | O UNCONFINED  + FIELD VANE y o)
El= Z|ZO| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
197 © o 20 4 60 80 100 20 40 60 kNm3 |GR SA st CL
00 Clayey SILT, some sand. some
organics, trace rootlets, occasional silt 11 ss 3 =]
pockels
Soft
2289 Dark B 229
071 Siky SAND, trace clay, occasionat oit
fayers
Dense
Grey
28
277 288 | s o 0 12 63 24
20 Clayey SILT, some sand to sandy, 9%
trace gravel, occasional sit layers, ;
occasional cobbles /
Hard %7
Grey 77 227
(FiLLYCY) 4
3 S§S 48 [
% 226
77
3y
%
79 225
4| ss| s s 4 25 49 21
A
’
oy 224
%% 5 S8 33
223.4 //- °
6.6 SAND, trace to some silt 223
Dense
Brown
(SPISM)
222
217 [ SS 34 q
8.0 Silty SAND, trace gravel
Dense to Very Dense
Grey
SM
(S™) 21
Q
7 SS 73
219.9 220
98 END OF BOREHOLE AT 9.8 m.
i Next P
Continued Next Page +3 %3, Numbers refer to 15$5
"7 Sensitivity > (%) STRAIN AT FAILURE




ONTMT4 S166AGPJ  09/09/04

Ministry of £
Transportation D D
Onlario frospdimpl
RECORD OF BOREHOLE No CV-13B 20F 2 METRIC
G.W.P. LOCATION Hwy 400 / Teston Road, N 4 858 657, E 300 558 ORIGINATED BY TK
HWY 400 BOREHOLE TYPE __Soiid Stem Augers COMPILED BY SUSS
DATUM _Geodetic DATE 15.07.04 - 15.07.04 CHECKED BY SMS
SOIL PROFILE SAMPLES | w  |RYRAMIC CONE PENETRATION _—
- REMARKS
B oo g Aasic e bauo =B
5 fﬂ§5” 20 40 &0 80 100 bl cowent M) 5 B &
« uz 1 i I D GRAIN SI
g|ld|w!| 3|ak| & [SHEARSTRENGTHKPa P . "o 7 ¥ Sz
ELEY DESCRIPTION o 2(28] ¢ — DISTRIBUTION
DEPTH <2 E > 138 | < |O UNCONFINED  + FIELDVANE y )
Elz Z{ZCO| @ e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 4 60 km3 1GR sA s oL
Piezometer instaliation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m}
1507/04 1.8
050804 0.6
+3 % 3, Numbers refer to ,53?5

Sensitivity

10 (%) STRAIN AT FAILURE



High Mast Lighting Poles
Highway 400, Major MacKenzie to North of Teston

Appendix D
List of Special Provisions
and

Suggested Text for NSSP

19-92-68



High Mast Lighting Poles
Highway 400, Major MacKenzie to North of Teston

List of Special Provisions Referenced in this Report

SP 903501

Suggested Text for NSSP on:
“Augered Caisson Construction for High Mast Lighting (HML) Pole Foundations”

The Contractor is advised that variable types of subsurface materials may be encountered at the
locations of the HML foundations. For additional information regarding subsurface conditions,

the Contractor is referred to the Foundation Investigation Report.

For bidding purposes, the Contractor shall assume the following:

1. The subsurface conditions at an augered caisson location are the same as those

encountered in the borehole closest to the subject caisson location.

2. Cobbles, boulders and rock fragments may be encountered within the glacial till deposits.
Obstructions including rubble, cobbles and boulders may also be present within the
embankment fills. The soil matrix is anticipated to become harder or denser with depth.
Caisson installation equipment must be able to dislodge, handle, remove or otherwise

penetrate these obstructions and hard/very dense layers.

3. Water seepage and/or soil sloughing into the caisson hole will occur from existing fill and
cohesionless soils at some locations. The cohesionless soils would be susceptible to
disturbance under conditions of unbalanced hydrostatic head. Temporary liners shall be
available on site, or be made available on very short notice, to support the caisson
sidewalls and provide seepage cut-off where required. All concrete should be placed in

the dry.

The Contractor is responsible for constructing the HML foundations without disturbing the

material at the sides or bases of the foundations.



