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PART A
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by URS Canada Inc. (URS) on behalf of the
Ministry of Transportation, Ontario (MTO) to carry out a foundation investigation for the detail
design of the proposed Retaining Walls along the Queen Elizabeth Way (QEW) between Third
Line and 1 km east of Trafalgar Road in Oakville, Ontario. This work forms part of the overall
project which includes widening of the QEW, twinning of the Sixteen Mile Creek bridge
structure, replacement of the Fourth Line bridge, construction of new high mast light poles and

culvert extensions.

This report addresses the foundation investigation of the alignment of proposed retaining walls
along the QEW from about Third Line to 1 km east of Trafalgar Road. Foundation investigations
were carried out by Golder in 2006/2007 as part of the overall scope of work for the widening of
the QEW. For this report, borehole data from the current investigation have been supplemented
with information from the following previous geotechnical investigations:

= Foundation Investigation Report for W.P. 125-66-02 & 03, Site 10-275, QEW District 4,
Dorval Drive Underpass, 0.4 mile West of Kerr St. Interchange, dated 1975. Geocres
No. 30M5-101.

= Geotechnical Investigation — Proposed Watermain Replacement, Oakville, Ontario, by
Golder Associates Ltd., dated November 1999. Report No. 991-1174., **

= Geotechnical Investigation, North Service Road Watermain Relocation Project
(Phase 3), Sixth Line to East of Trafalgar Road, Oakville, Ontario, prepared by Golder
Associates Ltd., dated December 2005. Report No. 04-1111-012B-1. **

** Permission obtained from the Regional Municipality of Halton to use the geotechnical data.

The terms of reference for the scope of work are outlined in Golder’s proposal P01-1104, dated
March 2000, that forms part of the Consultant’s Agreement (Number 2005-A-000219) for this
project. A digital file of the General Arrangement plan showing the extent and location of the
proposed retaining walls was provided to Golder by URS in December 2006.

2.0 SITE DESCRIPTION

The project study area extends along the QEW from Third Line to approximately 1 km east of
Trafalgar Road in the Town of Oakville. The existing QEW road grade in this area varies from
about Elevation 106 m in the vicinity of Trafalgar Road to Elevation 115 m in the vicinity of
Dorval Drive and then to Elevation 110 m between Fourth Line and Third Line. It appears that
the roadway was constructed generally at the level of the original ground with very little cut or
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fill except perhaps adjacent to Dorval Drive. In this area, the original ground surface rises to the
north to about Elevation 120 m immediately north of the interchange ramps and there appears to
have been some cutting and some filling during the bridge and ramp construction.

3.0 INVESTIGATION PROCEDURES

The borehole investigation program was carried out along the QEW between December 12, 2006
and December 22, 2006, during which time thirty-three boreholes (Boreholes W1 and W2, W4
and W5, W9, W11 and W12, W14 to W16 and W18 to W40) were advanced along the
alignments of the proposed retaining walls. In addition, Boreholes F7 and H7 advanced as part of
the overall QEW widening have also been incorporated into this report for the proposed retaining
walls. The locations of the boreholes are shown on the attached Drawings 1 and 2.

The borehole investigation was carried out using a truck-mounted CME 75 drill rig, supplied and
operated by Geo-Environmental Drilling Ltd. of Milton, Ontario. The boreholes were advanced
through the overburden using 100 mm outside diameter (O.D.) continuous flight solid stem
augers. Soil samples were obtained at 0.76 m and 1.5 m intervals of depth, using 50 mm outer
diameter split-spoon samplers driven by an automatic hammer in accordance with Standard
Penetration Test (SPT) procedures.

The boreholes were advanced to depths ranging from 2.5 m to 7.7 m below the existing ground
surface. The water level in the open boreholes was observed throughout the drilling operations,
and standpipe piezometers were installed in Boreholes W9, W11, W20, W25 and W35 to permit
monitoring of the groundwater level at the site. Details of the piezometer installation are shown
on the relevant borehole records. Where no piezometer was installed, the boreholes were
backfilled using bentonite pellets in accordance with the requirements of Ontario Regulation 903.
The water level information upon completion of drilling is presented on the Record of Borehole
sheets that follow the text of this report.

The field work was supervised throughout by a member of Golder’s technical staff, who located
the boreholes, arranged for the clearance of underground service locations, observed the drilling,
sampling and in situ testing operations, logged the boreholes, and examined and cared for the soil
samples. The samples were identified in the field, placed in appropriate containers, labelled and
transported to Golder’s Mississauga geotechnical laboratory where the samples underwent further
visual examination and laboratory classification testing on selected soil samples which includes
water contents, Atterberg limits and grain size distributions. All of the laboratory tests were
carried out to MTO and/or ASTM Standards as appropriate.

The as-drilled borehole locations and ground surface elevations were measured by Golder relative
to survey stakes established in the field by Callon Dietz Inc. The borehole positions are in terms
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of MTM NADS3 northing and easting coordinates; this information together with the ground
surface elevation (referenced to geodetic datum) are presented on the Records of Borehole sheets
that follow the text of this report and on Drawings 1 and 2.

The coordinates (northing and easting) of boreholes from previous investigations have been
converted to the MTM NADS3 system, including the boreholes put down for the investigation of
the watermain replacement/relocation which were converted from the Region of Halton
coordinate system.

4.0 SITE GEOLOGY AND STRATIGRAPHY
4.1 Regional Geological

The site is located in the physiographic region known as the Iroquois Plain. The Iroquois Plain is
generally composed of shallow deposits of sand and till covering portions between Hamilton and
Toronto'. The surface topography slopes down gradually and fairly uniformly towards
Lake Ontario. The overburden in the general area of the site consists of a shallow cover of clayey
silt till and residual soil which is underlain by bedrock comprised of red shale of the
Queenston Formation.

4.2 Subsurface Conditions

The detailed subsurface soil, bedrock and groundwater conditions as encountered in the boreholes
advanced during the current investigations, together with the results of the laboratory tests carried
out on selected soil samples, are given on the attached Record of Borehole sheets and on
Figures 1 to 10 following the text of this report. The stratigraphic boundaries shown on the
Record of Borehole sheets are inferred from non-continuous sampling, observations of drilling
progress and the results of Standard Penetration Tests (SPTs). These boundaries, therefore,
represent transitions between soil types rather than exact planes of geological change. Further,
subsurface conditions will vary between and beyond the borehole locations. The inferred soil
stratigraphy based on the results of the boreholes are shown on Drawings 3 through 7.

In addition to the current borehole investigation results, use has been made of seven boreholes put
down during previous investigations in this area as referenced in Section 1.0 and as noted below.
The locations of these boreholes are also shown on Drawings 1 and 2.

= Boreholes 1 to 3, 6 to 8: 1975 Foundation Investigation Report. Geocres No. 30M5-101.

! Chapman, L.J. and Putnam, D.F., 1984. The Physiography of Southern Ontario, 3" Edition (Ontario
Geological Survey, Special Volume 2). Ontario Ministry of Natural Resources.
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= Borehole BH1: 1999 Geotechnical Investigation by Golder Associates Ltd. Report No.
991-1174.

=  Boreholes BHO5-1 to BH05-3: 2005 Geotechnical Investigation, by Golder Associates Ltd.
Report No. 04-1111-012B-1.

In general, the subsoils at the site consist of a layer of asphalt and road base granular fill,
underlain by fill materials of varying composition. The fill is typically underlain by clayey silt
till, silty sand and gravel till and/or clayey silt residual soil, and shale bedrock of the Queenston
Formation.

42.1 Asphalt

The boreholes put down through the existing roadway/shoulder (Boreholes W1 and W2, W4,
W11 and W12, W14, W18 to W34, W36, W39 and W40) penetrated between 60 mm and
200 mm of asphalt pavement.

4.2.2 Fill

A 0.3 m to 2.8 m thick layer of fill of varying composition was encountered either immediately
below the asphalt pavement or at ground surface in all of the boreholes except at Borehole W9
where it was encountered below 0.2 m thick layer of topsoil. The base of the fill extends to
between Elevation 104.0 m and Elevation 113.6 m. The fill consists of a upper layer of sand and
gravel containing trace to some silt and trace organics, to silty sand containing trace to some
gravel and brick fragments, and/or sandy silt containing trace gravel and organics. In
Boreholes H7, W9, W11, W12, W14, W18, W19, W21, W22, W36 and W39, the sand and gravel
and sandy silt fill was underlain by a 0.4 m to 1.5 m thick layer of clayey silt fill. Interlayers of
sand and gravel and clayey silt were encountered in Boreholes W11 and W12.

The measured Standard Penetration Test (SPT) ‘N’ values within the sand and gravel to sandy silt
fill typically ranged between 4 and 74 blows per 0.3 m of penetration, indicating a loose to very
dense relative density.

The measured SPT ‘N’ values within the clayey silt fill typically ranged between 4 and 26 blow
per 0.3 m of penetration, and as high as 50 blows per 0.13 m of penetration, indicating a soft to

hard consistency.

Measured water contents of selected samples of the fill ranged between 3 percent and 22 percent,
with the higher water content values measured in the cohesive fill deposits.
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Grain size distribution analyses were carried out on a sample of the silty sand fill and a sample of
the clayey silt fill and the test results are presented on Figure 1. Atterberg limits testing carried
out on two samples of clayey silt fill yielded liquid limits of 28 percent and 31 percent, plastic
limits of 18 percent and 20 percent, corresponding plasticity indices of 10 percent and 11 percent,
indicating a clayey silt of low plasticity. The test results are plotted on a plasticity chart on
Figure 2.

4.2.3 Clayey Silt to Silty Clay

A 0.7m to 0.9 m thick clayey silt to silty clay deposit containing trace sand and gravel and
occasional shale fragments was encountered underlying the fill materials in Boreholes W15,
W16, W37 and W38. The surface of the clayey deposit was encountered between Elevation
105.5 m and Elevation 110.6 m.

The Standard Penetration Test (SPT) ‘N’ values measured within the clayey deposit ranged
between 12 and 47 blows 0.3 m of penetration, with values as high as 60 blows per 0.23 m of
penetration, indicating a hard consistency.

Measured water contents of selected samples of clayey deposit ranged between 13 percent and
20 percent. Grain Size distribution analysis was carried out on a sample of clayey silt to silty clay
and the test results are presented on Figure 3.

Laboratory tests on a sample of silty clay yielded a water content of about 17 percent, a liquid
limit of 47 percent, a plastic limit of 24 percent, corresponding to a plasticity index of 23 percent.
The Atterberg limits test results presented on Figure 4 classify this material as a silty clay of
medium plasticity.

42.4 Silty Sand and Gravel Till

A 2.0m to 4.7 m thick deposit of silty sand and gravel till containing trace to some clay was
encountered underlying the sand and gravel fill in Boreholes W29, W30, W32 and W33 and
underlying clayey silt till in Borehole W31. Cobbles and boulders were noted with the till
deposit. The surface of the silty sand and gravel deposit was encountered between Elevation
110.1 m and Elevation 113.6 m.

The Standard Penetration Test (SPT) ‘N’ values measured within the silty sand and gravel deposit
ranged between 4 and 90 blows 0.3 m of penetration with values as high as 50 blows per 0.05 m
of penetration, indicating a loose to very dense relative density. Measured water contents of
selected samples of the silty sand and gravel till ranged between 3 percent and 17 percent.
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In Borehole W4, a 0.7 m thick layer of sandy silt containing trace to some clay and rock
fragments was penetrated between the clayey silt till and underlying shale bedrock. The
measured Standard Penetration Test (SPT) ‘N’ value within the sandy silt deposit was 50 blows
per 0.1 m of penetration, indicating a very dense consistency. Laboratory testing on one sample
of sandy silt yielded a water content of about 5 percent.

The grain size distribution analysis on a sample of the silty sand and gravel till and a sample of
the sandy silt are presented on Figure 5 and Figure 6, respectively.

4.2.5 Clayey Silt Till

A 0.4 m to 2.3 m thick deposit of clayey silt till in places grading to a silty clay till containing
trace to some sand and trace gravel was encountered in Boreholes W1, W2, W4, W5, W9, W12,
W21 to W28, W31, W34, W39 and W40 overlying sandy silt, clayey silt residual soil and/or the
shale bedrock. The surface of the till deposit was encountered between Elevation 104.0 m and
Elevation 112.3 m in these boreholes.

Measured SPT ‘N’ values within the till ranged from 18 to 75 blows per 0.3 m of penetration,
indicating a very stiff to hard consistency.

Measured water contents from samples of the clayey silt till ranged between 6 percent and
48 percent. Grain size distribution analysis was carried out on one selected samples of the till and
the result is presented on Figure 7. Atterberg limits testing carried out on samples measured
liquid limits between 27 percent and 32 percent, plastic limits between 18 percent and 21 percent,
and corresponding plasticity indices between 9 percent and 11 percent. The test results, which
are presented on Figure 8, classify the till as a clayey silt of low plasticity.

4.2.6 Clayey Silt Residual Soil

About 0.4 m to 1.5 m thick layer of clayey silt residual soil containing trace to some sand and
trace gravel was encountered underlying the fill material and/or the clayey silt till deposit in
Boreholes H7, W2, W18, W20, W32 and W34 to W38. Cobbles were encountered at the base of
the residual soil layer immediately overlying bedrock in Borehole W32. The surface of the
clayey silt residual soil deposit was encountered between Elevation 104.8 m and Elevation
109.2 m in these boreholes.

Measured SPT ‘N’ values within the clayey silt residual soil deposit ranged from 6 and 58 blows

per 0.3 m of penetration, with values as high as and 50 blows per 0.07 m of penetration,
indicating a very stiff to hard consistency.
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Measured water contents of selected samples of the clayey silt residual soil ranged between
8 percent and 17 percent. Grain size distribution analysis was carried out on one sample of the
clayey silt residual soil and the result is presented on Figure 8. Atterberg limits testing carried out
on two samples yielded liquid limits of 36 percent and 25 percent, plastic limits of 21 percent and
17 percent, with corresponding plasticity indices of 7 percent and 15 percent. The test results,
which are presented on Figure 10, classify the residual soil as a clayey silt of low to medium
plasticity.
4.2.7 Bedrock

Shale bedrock was encountered in all boreholes underlying the fill materials, clayey silt, clayey
silt till, silty sand and gravel till, sandy silt and clayey silt residual soil between Elevation
103.4 m and Elevation 110.8 m. Hard limestone/siltstone interbeds where present within the
shale bedrock during augering and are noted on the Record of Borehole sheets.

The boreholes were advanced into the shale bedrock by augering and split spoon sampling; SPT
‘N’ values recorded were generally greater than 50 blows per 0.1 m of penetration.

Measured water contents of samples of the shale bedrock ranged between 1 percent and
10 percent.  Atterberg limits testing was carried out on a sample of the shale bedrock, as
presented on Figure 11, yielded a liquid limit of 36 percent and a plastic limit of 24 percent,
corresponding to a plasticity index of 12 percent, indicating that the shale bedrock breaks down to

a clayey silt of low to medium plasticity.

4.3 Groundwater Conditions

The water levels in the boreholes were noted during and upon completion of drilling operations;
typically, the open boreholes were dry upon completion of drilling. Standpipe piezometers were
installed in Boreholes W9, W11, W20, W25 and W35 to permit monitoring of the groundwater
levels at the site. Details of the piezometer installations are shown on the Record of Borehole
sheets following the text of the report. Typically the water levels measured in the piezometers
vary from about 1.9 m to 3.0 m below ground surface. It should be noted that it was not possible
to take a water level reading in piezometer W11 due on February 13, 2007 to the frozen
conditions in the tubing. The water levels measured in the piezometers are summarised below:

Borehole Ground Surface Depth to Water Groundwater Date of Measurement
No. Elevation Level Elevation
W9 107.3 m 21m 1052 m February 13, 2007
W1l 113.8 m Frozen February 13, 2007
W20 110.0 m 30m 107.0 m February 13, 2007
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Borehole Ground Surface Depth to Water Groundwater Date of Measurement
No. Elevation Level Elevation
W25 111.0m 24m 108.6 m February 13, 2007
W35 106.0 m 1.9m 104.1 m February 13, 2007

The groundwater level is generally close to the overburden/bedrock surface and tends to slope
downward both toward the south as well as toward the Sixteen Mile Creek valley. It should be
noted that groundwater levels in the area are subject to seasonal fluctuations and precipitation
events and may also be affected by housing development and buried services along the QEW
right-of-way.

5.0 CLOSURE

The field technician supervising the drilling program was Mr. Chris Radway, CET. This report
was prepared by Ms. Nikol Kochmanova, EIT, and Mr. Christopher Ng, P.Eng., an intermediate
geotechnical engineer, both with Golder Associates Ltd.; the technical aspects were reviewed by
Ms. Anne Poschmann, P.Eng, a Principal with Golder Associates Ltd. Mr. Jorge Costa, P.Eng., a

Designated MTO Contact for Golder Associates Ltd., conducted a quality control review of the
report.
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LIST OF ABBREVIATIONS

The abbreviations commonly employed on Records of Boreholes, on figures and in the text of the report are as follows:

L SAMPLE TYPE 1L SOIL DESCRIPTION

AS Auger sample (a) Cohesionless Soils

BS Block sample

CS Chunk sample Density Index N
SS Split-spoon (Relative Density) Blows/300 mm or Blows/ft.
DS  Denison type sample

FS Foil sample Very loose Oto 4
RC  Rock core Loose 4 t0 10
SC Soil core Compact 10 to 30
ST Slotted tube Dense 30 to 50
TO  Thin-walled, open Very dense over 50

TP Thin-walled, piston
WS  Wash sample

(b) Cohesive Soils

il PENETRATION RESISTANCE Consistency
CusSy
Standard Penetration Resistance (SPT), N: kPa psf
The number of blows by a 63.5kg. (1401b) Very soft 0to 12 0 to 250
hammer dropped 760 mm (30 in.) required to drive  Soft 12 1o 25 250 to 500
a 50 mm (2 in.) drive open sampler for a distance of Firm 25 to 50 500 to 1,000
300 mm (12 in.) Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard over 200 over 4,000
Dynamic Cone Penetration Resistance; Ng: V. SOIL TESTS
The number of blows by a 635kg (1401b.) w water content
hammer dropped 760 mm (30 in.) to drive uncased w, plastic limit
a 50 mm (2 in.) diameter, 60° cone attached to “A” w; liquid limit
size drill rods for a distance of 300 mm (12 in.). C consolidation (oedometer) test
CHEM  chemical analysis (refer to text)
PH: Sampler advanced by hydraulic pressure CID consolidated isotropically drained triaxial test'
PM: Sampler advanced by manual pressure ClU consolidated isotropically undrained triaxial test
WH: Sampler advanced by static weight of hammer with porewater pressure measurement’
WR: Sampler advanced by weight of sampler and rod Dr relative density (specific gravity, Gg)
DS direct shear test
Piezo-Cone Penetration Test (CPT) M sieve analysis for particle size
A electronic cone penetrometer with a 60° conical MH combined sieve and hydrometer (H) analysis
tip and a project end area of 10 cm? pushed through MPC Modified Proctor compaction test
ground at a penetration rate of 2cm/s. SPC Standard Proctor compaction test
Measurements of tip resistance (Q,), porewater OC organic content test
pressure (PWP) and friction along a sieeve are SO concentration of water-soluble sulphates
recorded electronically at 25 mm penetration UC unconfined compression test
intervals. Uu unconsolidated undrained triaxial test
\" field vane (LV-laboratory vane test)
Y unit weight

Note: 1 Tests which are anisotropically consolidated prior to
shear are shown as CAD, CAU.

SAFINALDATABBREV\2000\LOFA-D00.DOC
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

n oo >

<

Q. 9 a <3

vo

General

3.1416

natural logarithm of x

x or log x, logarithm of x to base 10
acceleration due to gravity

time

factor of safety

volume

weight

STRESS AND STRAIN

shear strain

change in, e.g. in stress: A
linear strain

volumetric strain

coefficient of viscosity

poisson’s ratio

total stress

effective stress (¢’ = 6-u)

initial effective overburden stress
principal stress (major, intermediate, minor)
mean stress or octahedral stress
= (o1+0y+03)/3

shear stress

porewater pressure

modulus of deformation

shear modulus of deformation
bulk modulus of compressibility

SOIL PROPERTIES
(a) Index Properties

bulk density (bulk unit weight*)

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles

unit weight of submerged soil (y' = y- )
relative density (specific gravity) of solid
particles (Dg = p¢/ py) (formerly Gy)

void ratio

porosity

degree of saturation

S\FINALDAT\SYMBOLS\2000\SYMB-D00.DOC
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(a) Index Properties (continued)

water content

liquid limit

plastic limit

plasticity index = (w; — wp)
shrinkage limit

liquidity index = (w — w,)/I,
consistency index = (w; — w) /I,
void ratio in loosest state

void ratio in densest state
density index = (€pax — €) / (€max - Cmin)
(formerly relative density)

(b) Hydraulic Properties
hydraulic head or potential
rate of flow
velocity of flow
hydraulic gradient
hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

(¢) Consolidation (one-dimensional)

compression index (normally consolidated range)
recompression index (over-consolidated range)
swelling index

coefficient of secondary consolidation
coefficient of volume change

coefficient of consolidation

time factor (vertical direction)

degree of consolidation

pre-consolidation pressure

over-consolidation ratio = 6"/’

(d) Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction = tan &
effective cohesion

undrained shear strength (¢ = 0 analysis)
mean total stress (o] + 63)/2
mean effective stress (¢'; + 6'3)/2
(01 + 03)/2 or (G’] + 0,3)/2
compressive strength (6, + o3)
sensitivity

t=c'+0o tan ¢’

shear strength = (compressive strength)/2

density symbol is p. Unit weight symbol is y where
y=pg (i.e. massdensity x acceleration due
to gravity)

Golder Associates



Foundation Design
Golder
'Associates

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

PROJECT 0111128 RECORD OF BOREHOLE No F7 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4810992.0 ;E 287842.0 ORIGINATED BY _sB
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY SEP
DATUM _Geodetic DATE November 29, 2001 CHECKED BY ASP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o 3 & PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Sl u|=2| 2 ! ! ! ! ! 54 | cransizE
Flw | w =] = We w Wi =
ELEV & @ o 2 % a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.1]  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
g —_TOPSOIL 110
: Silty clay (FILL)
109.5 Brown
0.6 Weathered, red-brown and grey
SHALE BEDROCK (Queenston 1 SS [86/.25 9
Formation) with occasional limestone 109
siltstone layers
2 SS [50/13 \VA
108
Augers grinding at depths of 1.2 m
and 2.3 m for 25 mm.
3 SS—[507.08] 107
Augers grinding at depths of 3.6 m 106
and 4.0 m for 50 mm.
105.5
4.6
END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 1.7 m (Elev.108.4 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

PROJECT 0111128 RECORD OF BOREHOLE No H7 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811344.0 ;E 288142.0 ORIGINATED BY _ANB
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY SEP
DATUM _Geodetic DATE December 14, 2001 CHECKED BY ASP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLOT& NATURAL - REMARKS
o 5 PLASTIC \Cerope  LlQuUiD|
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV el - a 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
112.2|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT 1| as 112
Crushed gravel (FILL)
Brown
111.4 Silty sand, trace gravel (FILL)
0.8 Brown
Moist 2 SS 1
Clayey silt, trace to some sand, trace 111
gravel (FILL)
Stiff to very stiff
Brown to red-brown 3 SS 16
110.1 Moist 9
21 CLAYEY SILT, trace sand to some 110
shale fragments (Residual Soil)
Firm to stiff 4 SS 6 o
Red-brown
Moist
5 SS 10 Z 109
108.2
4.0 SHALE BEDROCK (Queenston 1
Formation) with occasional grey 08
limestone/siltstone fragments
Red-brown and grey 56765
107
7 -S8—561-62
o2 106
105
104.6 oL
76 :
END OF BOREHOLE
Notes:

1. Borehole caved at a depth of 3.6
m upon completion of drilling.

2. Water level in open borehole at a
depth of 3.3 m (Elev.108.9 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W1 1 oF 1 METRIC
G.W.P.__ 189-00-01 LOCATION N 4813284.1 E 289704.1 ORIGINATED BY _CR
DIST 4 HWY _QEw BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 14, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
B, 2 RESISTANCE PLOT% pLASTIC WATURRL  Liquip £ REMARKS
— 2z 9 20 40 6 80 100 |umT uvr| E 5 &
» 5| @ CONTENT z9
= u [=E| 2 L L L L L 5T | GrANSIZE
F Y| w S |lak]| & We w W =
ELEV a8 | & | 3 [25| & [SHEARSTRENGTHKPa e " OIS TRIBUTON
DEPTH DESCRIPTION S{3| 7|35 [38] £ [o unconemnep  + FiELDVANE Y %)
ez z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.3|  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m®* |GR SA SI CL

0.0 ASPHALT

=
o
[<2]

0.2 Sand and gravel, trace silt (FILL)
Compact 1 SS 19 [}

105.6 Reddish brown

0.7 Moist
CLAYEY SILT, some to trace sand,
trace gravel, containing sand seams
(TILL)
Very stiff to hard
Reddish brown to grey, mottled
Moist

105

3| ss | 33 o -

Grinding of augers noted at a depth
of 229 m

103.9 z temere| 104

24| “SHALE BEDROCK

Reddish to grey

5 [ SS 50001 o
103

102
101.7

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

46 END OF BOREHOLE
Notes:

1. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W2 1 oF 1 METRIC
G.W.P. _ 189-00-01 LOCATION N 4813211.6 ;E 289661.9 ORIGINATED BY _CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 14, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
& ol = RESISTANCE PLOT% PLASTIC ,\;‘g@%’;‘é LiQuID £ REMARKS
. 2z 9 20 40 6 80 100 |umT uvr| E 5 &
» 5| @ CONTENT z9
9lx u (=2 z L L ! L I 54 | GRrAINSIZE
Zlul w|S|2E]| 3 We w w =
ELEV a8 | & | 3 [25| & [SHEARSTRENGTHKPa e " OIS TRIBUTON
DEPTH DESCRIPTION < Sl | 5|28 < |O UNCONFINED  + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.6]  GROUND SURFACE “ 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL

0.0 ASPHALT

02 Sand and gravel, some silt (FILL) 188 | 11
Compact
103'9 Reddish brown 106
7| \WMoist
SILTY CLAY, trace to some sand, 12| SS | 3
some gravel (TILL) ¥
105.1 Stiff 35
Reddish brown, grey, mottled 3 SS [72/0.20 105 1 '
104.7 Moist - ! !
19 CLAYEY SILT, some sand, trace
: gravel (Residual Soil)
Hard
Reddish-brown, mottled 4 S5 P00
Moist 104

SHALE BEDROCK
Reddish brown

Grinding of augers noted from
depths 3.20 mto 3.25 m, 3.81 mto 103
3.88 mand 4.26 mto 4.29 m

K

101.9 BTSSR0 102 o)

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a

depth of 4.3 m (Elev. 102.3 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Foundation Design

f=), Golder
'Associates
PROJECT 0111128 RECORD OF BOREHOLE No W4 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4813098.4 ;E 289571.9 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 14, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 & PLASTIC \Sietore  LlQUID[ 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
g | W w O |ak 5 We w Wi =
ELEV - a 2|28 2 SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
108.8|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
0.2 Silty sand, trace to some gravel, 1 sS 9 9
contains brick fragments (FILL)
Loose
107.9 Brown to dark brown 108
0.9 Moist 2 SS 36
CLAYEY SILT, trace sand, trace
107.3 gravel, contains cobbles (TILL)
15 Haljd T ST IR0/0T o 40 22 33 5
Moist 107
SANDY SILT, trace to some clay,
106.6 contains rock fragments
22 Very dense yiy ooy
Brown
Moist
106
Grinding of augers noted at depths
of 1.82mto 1.98 mand 2.13 m to 5 SS 150/0.1 o
18 m
SHALE BEDROCK
Reddish brown
105
Grinding of augers noted at a depth
of 2.89 m
104.2 /é
4.6 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

CROUECT o111 RECORD OF BOREHOLE No W5 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4813038.0 ;E 289523.3 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 12, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE FE CATURAL CEMARKS
Wel| I — pLastic nATiRe Laup|
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
Zl8 | w | 8[2E]| 3 we w w, g
ELEV o8| 4|3 |25]| & [sHEARSTRENGTHKPa ooow " DS TRIBUTON
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
107.5|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 Silty sand and gravel (FILL)
Loose to compact 11 Ss 5
Brown
Moist 107
106.4 2 SS 10 o
Sandy silt, trace gravel, contains
106.1 topsoil (FILL) S
1.4 Compact AT M 106
105.6 Brown to dark brown : 3| ss | s0 VA
1'9 Moist to wet 2R -
. CLAYEY SILT, trace sand, trace
gravel (TILL)
105.0| \ Hard /A 4 | ss 550013 s o
25 Reddish brown to grey, mottled Had

Moist to wet

SHALE BEDROCK
Reddish brown

Grinding of augers noted at depths
1.98t02.08 m

END OF BOREHOLE

Notes:

1. Water level in open borehole at a
depth of 1.8 m (perched) during
drilling.

2. Water level in open borehole at a
depth of 1.8 m (Elev. 105.7 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design

=3-Golder
L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W9 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4812803.2 ;E 289325.0 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 12, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o 3 a PLASTIC oicTure  HQUID[ 1
= o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
Flu| w S |ak 5 We w Wi =
ELEV Elel o 2 (&g 8 SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
107.3|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
00 TOPSOIL
Sandy silt, trace gravel, trace 107
106.8 organics (FILL)
0.6 Loose
Brown
Moist [¢]
Clayey silt, trace to some sand, 106
some gravel, contains topsoil (FILL)
Firm
Brown 0y
Moist to wet
105.1
2.2 CLAYEY SILT, some sand, some 105
gravel, contains cobbles (TILL)
Hard
Reddish brown
Wet
104.1 o
3.2 SHALE BEDROCK 104
Reddish brown
103
102.5 Grinding of augers noted at depths

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

48 457 mto 4.65m
Auger refusal at a depth of 4.78 m
END OF BOREHOLE

Notes:

1. Water level in open borehole at a
depth of 1.5 m during drilling.

2. Water level in open borehole at a
depth of 2.1 m (Elev. 105.2 m) upon
completion of drilling.

3. Water level in piezometer at a
depth of 2.1 m (Elev. 105.2 m) on
February 13, 2007.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

=-Golder
JASsociates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W11 1 OF 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4811415.8 ;E 288196.7 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 19, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
W 5 a PLASTIC \Getore  bQubf &
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV - o 3 |2a| 2 |[SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH DESCRIPTION < Sl | 5|28 < |O UNCONFINED  + FIELD VANE Y )
= 0,
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
113.8|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT 3]
1133 Sand and gravel (FILL) 1 SS 33 -
- Compact
0.5 Brown
Moist = 113
Clayey silt, some sand, contains 2 SS 6 o
topsoil (FILL)
112.3 Firm
15 Reddish brown
: Wet
- 3| SS 4 112 7 59 26 8
Silty sand, trace to some gravel
(FILL)
1.5 Loose
2.3 Reddish brown
Wet 4 SS 18 o
110.8 Clayey silt, some sand, some gravel 111
3.0 &Ze”r_)l_gtiff 5 SS 5001
Brown to reddish brown
Wet
SHALE BEDROCK 110
Reddish brown to grey, contains
limestone inclusions
5 1507007
109
108
107.7
6.2 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 0.8 m (perched) during of
drilling.
2. Water level in open borehole at a
depth of 0.8 m (Elev. 113.0 m) upon
completion of drilling.
3. Tubing frozen on February 13,
2007.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W12 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811376.0 ;E 288165.0 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 19, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 & PLASTIC \Sietore  LlQUID[ 1
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV - o 3 |2a| 2 |[SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
112.7|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
00 ASPHALT
Sand and Gravel, (FILL)
112.2 Compact 1 SS 27
05 Brown 112
Moist
Clayey silt, with gravel, some sand, 2 SS 26 9
some cobbles (FILL)
111.2 Very stiff
15 Dark brown
’ Moist 111
- 3| ss 9
Silty sand, some clay, some gravel
106]  (FiLL)
Stiff
1102 Reddisn brown 4 | SS [65/0.29 o
25 Moist 110
CLAYEY SILT, some sand, trace
gravel, contains cobbles (TILL)
Stiff SS50/0.07 o
Reddish brown
Moist
SHALE BEDROCK 109
Grey to reddish brown
108.1
4.6 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

PROJECT 0111128 RECORD OF BOREHOLE No W14 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811278.5 ;E 288084.8 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 19, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT a oiastc MATURAL L un - REMARKS
22| 8 L MOSTURE - “pyrl £ &
5 o |<8| @ 20 40 60 80 100 CONTENT z9
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV - o 3 |2a| 2 |[SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
111.5|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
0.2 Sand and gravel (FILL) 1] 8s | 22
Compact 111
Brown
Moist
2| ss 9
110.1
1.4 Clayey silt, some sand, some gravel, 110
3‘;2;3;?%‘&’5;’;;“'“’ 3| ss | 17 o— 19 20 43 18
Brown to dark-brown
Moist
108.9 M oss | a3 109 =
2.6 SHALE BEDROCK, occasional 4B o
limestone inclusions
Grey to reddish brown SS—I5010.07
108
Grinding of augers noted at depths
3.96 m, 4.06 m, 4.47 and 4.87 m
5 15070707 107
106
Grinding of augers noted at depths
5.64 mand 5.79 m
105.4

6.2 END OF BOREHOLE

Notes:

1. Water level in open borehole at a
depth of 2.3 m (perched) during
drilling.

2. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W15 1 oF 1 METRIC
G.W.P. 189-00-01 LOCATION N 4811217.7 ;E 288034.7 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 19, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT NATURAL REMARKS
o z a PLASTIC yoierire  LiQub[ [
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
a(H| W | 2 |25| S |SHEARSTRENGTHkPa " - =
ELEV clel e | 2|22 & —o——— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.9]  GROUND SURFACE “ 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0 Sand and Gravel, (FILL)
Compact
110.4 Brown 1 SS 20
06 Moist
CLAYEY SILT, trace sand
Hard 110
) 2| ss | 47 °
Reddish brown, mottled
109.5 Moist
1.4 SHALE BEDROCK T SSR00 1 o
Grey to reddish brown
109
7 155 5001
108
SS—I5010:07 o
107
106.3

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

46 END OF BOREHOLE
Notes:

1. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W16 1 oF 1 METRIC
G.W.P. 189-00-01 LOCATION N 4811151.7 ;E 287984.2 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 19, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESISTANGE PLOT = rene ML o] & | remarks
E2l S STIC \yoisTuRe HQUIDL
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV & @ W 2 % a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
111.1]  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
0.0 Sand and gravel (FILL) 111
Compact 118s | 16
110.6 Brown %
0.5 Moist
CLAYEY SILT to SILTY CLAY, trace
sand 2| ss | 33 o 0 5 65 30
Hard 110
109.7 Reddish brown to grey
1.4] \Moist 3 1S5 60/01
SHALE BEDROCK, occasional
limestone inclusions
Grey to reddish brown 109
7 S5 15001
v
5 | sS [11/0.25 108 5

107

Grinding of augers noted at depths
411 mto

106.5 4.26 m depth = ss—soramd

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a

depth of 2.7 m (Elev. 108.4 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W18 1 oF 1 METRIC
G.W.P. _ 189-00-01 LOCATION N 4810943.8 ;E 287813.3 ORIGINATED BY _CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 17, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
& ol = RESISTANCE PLOT% PLASTIC ,\;‘g@%’;‘é LiQuID £ REMARKS
. 2z 9 20 40 6 80 100 |umT uvr| E 5 &
» 5| @ CONTENT z9
9lx u (=2 z L L ! L I 54 | GRrAINSIZE
2lu| w | 3 E We w w B
ELEV & a| o 2 25| 2 |[SHEARSTRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION < Sl | 5|28 '<>'r O UNCONFINED  + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.4|  GROUND SURFACE “ 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL

0.0 ASPHALT

0.2 Sand and gravel (FILL) 1 88 35 110
109.8 Compact
0.6 Brown
Moist
Clayey silt, trace to some sand, trace 2188 | 12 o
gravel, contains topsoil (FILL)
109.0 Very stiff to stiff 109
14 Reddish brown, grey, mottled
Moist 3 | Ss [71/0.29 o
108.3 CLAYEY SILT, trace to some sand,
2'1 trace gravel (Residual Soil)
. Hard
Reddish brown 4 S5 P00 108 =
Moist V4
SHALE BEDROCK -
Reddish brown - sslsom0d
107
106

1057 5 —SS—5w0Tg
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4.7 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 2.7 m during drilling.

2. Water level in open borehole at a
depth of 2.7 m (Elev. 107.7 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity
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Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W19 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4810904.9 ;E 287778.8 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 17, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 & PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
w w ] = P L ;
ELEV & @ o 2 % a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.5|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
00 ASPHALT
0.2 Sand and gravel (FILL) 1 88 18
Compact to loose 110
Brown
103'; Moist
' Clayey silt to silty clay, contains 2| ss 7
topsoil (FILL)
Firm to stiff
Reddish brown, grey, mottled 109
Moist 3| ss | 12 o |
108.2
23| SHALE BEDROCK, contains Z 008
limestone inclusions 108
Reddish brown to grey
5 SS_150/0.19 [¢]
107
Grinding of augers noted at a depth
105.8 of 4.27m 106
. 5SS 50008
4.7 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

PROJECT 0111128 RECORD OF BOREHOLE No W20 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4810742.6 ;E 287646.8 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 18, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
w w ] = P L ;
ELEV & @ o 2 % a 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.0]  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT 2
Sand and gravel (FILL) 1
109.5 Compact
Brown
0.8 Moist
Silty sand, trace clay, some gravel 2 109 )
(FILL)
Compact
Brown
Moist 3 °
CLAYEY SILT, trace sand, contains 108
107.7 shale fragments below 1.52 m
- (Residual Soil)
23 Very stiff to hard
Grey-reddish brown, mottled
Moist
SHALE BEDROCK contains 107
limestone inclusions
Reddish brown to grey
Grinding of augers noted at depths
of 274 mt0o 2.79 m
106
5 [}
Grinding of augers noted at depths
of 4.72 m, 5.18 m, 5.64 m and 5.79 105
m
104
103
102.4

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

76 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 3.4 m (perched) during
drilling.

2. Water level in open borehole at a
depth of 4.6 m (Elev. 105.4 m) upon
completion of drilling.

3. Water level in piezometer at a
depth of 3.0 m depth (Elev. 107.0 m)
on February 13, 2007.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W21 1 OF 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4810709.7 ;E 287616.7 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM Geodetic DATE December 18, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \Sietore  LlQUID[ 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Sl u|=2| 2 ! ! ! ! ! 54 | cransizE
g | w w =) (= We w Wi =
ELEV Lla| o 2 25 g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
109.8|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
109.4 Sand and gravel (FILL) 1 SS 20 ¢
0.4 Compact L] b Z
Brown 1
Moist b 109
CLAYEY SILT, trace to some sand, A 2 | ss 9
trace gravel (TILL) A
Sttiff to hard 1494
Grey to reddish brown 4;
Moist 1 3| ss | 3 108 —t
107.6 %
22 SHALE BEDROCK contains
limestone inclusions 4 SS_[90/0.23
Brown to grey
107
5 1SS 50/0.08 o
Grinding of augers noted at depths 106
of 3.81 mto 3.84 mand 3.96 m
105.2 5 —SS—5000g
4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 0.5 m (perched) during
drilling.
2. Water level in open borehole at a
depth of 0.5 m (Elev. 109.3 m) upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

=-Golder

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W22 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4810674.5 ;E 287584.4 ORIGINATED BY CR
DIST 4 HWY _QEw BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 17, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Sl u|=2| 2 ! ! ! ! ! 54 | cransizE
g | w w =) (= We w Wi =
ELEV & @ o 2 % a g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
109.7|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
-6 ASPHALT
Sand and gravel (FILL) 1 SS 14
Compact Z
108.9 Brown 109
0.8 Moist A B
Clayey silt, some sand, some gravel 4 2 SS 14 °
(FILL)
Stiff
Reddish brown, mottled 108
Moist
CLAYEY SILT, some sand, trace 8 Ss 44 ]
gravel (TILL) <
10741 Stiff to hard .
23 Reddish brown to grey, mottled
Moist 107
Grinding of augers noted at a depth
of 2.29 m 15Y SSB0/OT o
SHALE BEDROCK contains
limestone inclusions
Reddish brown to grey 106
Moist 5 1507007
Grinding of augers noted at a depth
of 3.81m
105.0 A st

47 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 0.5 m (perched) during
drilling.

2. Water level in open borehole at a
depth of 0.5 m (Elev. 109.2 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

CROUECT o111 RECORD OF BOREHOLE No W23 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811095.8 ;E 288003.9 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 20, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESSTARGEALOT = e UL L] = | RewaRes
2| g umr  MOISTURE - " yrl = & &
5 o |8 @ 20 40 60 80 100 CONTENT z9
Sl L | Y |2E| 2 v ——— L ! We w w | 52 | cransizE
ELEV Lla| o 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
109.4|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
011 “Sand and gravel (FILL) 1] ss | 25 109
108.8 Compact
06 Grey-brown g
Moist ﬂf 2 [ ss [rs/0.29
108.3 CLAYEY SILT, some sand, trace /
1.1 gravel (TILL)
Hard 108
peddish brown 3 | ss 18029 q
SHALE BEDROCK
Reddish brown
4 SS h0/0.1 107
Grinding of augers noted at a depth 5 | SS 1B0/0.1 o
of 3.05 m 106
Grinding of augers noted at a depth
of 3.96 m
105
104.7 B SS IR0 T
4.7 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

PROJECT  011-1128 RECORD OF BOREHOLE No W24 1 oF 1 METRIC
G.W.P. _ 189-00-01 LOCATION N 4811151.2 ;E 288049.9 ORIGINATED BY _CR
DIST 4 HWY QEwW BOREHOLE TYPE _ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 20, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
& ol = RESISTANCE PLOT% PLASTIC ,\;‘g@%’;‘é LiQuID £ REMARKS
. 2z 9 20 40 6 80 100 |umT uvr| E 5 &
» 5| @ CONTENT z9
9lx u (=2 z L L ! L I 54 | GRrAINSIZE
2lu| w | 3 E We w w B
ELEV & a| o 2 25| 2 |[SHEARSTRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION < Sl | 5|28 '<>'r O UNCONFINED  + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
110.4|  GROUND SURFACE “ 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL

0.0 ASPHALT

-
(2]
%)
N
=

Sand and gravel (FILL)

N
-
[=)

109.9 Compact
05 Brown

Moist
CLAYEY SILT, some sand, trace

gravel (TILL)
108.9 Very stiff

109

15 Reddish brown 3 SS 50/0.1
Moist

SHALE BEDROCK, contains
limestone inclusions

Reddish brown to grey v S5 B0

108 °

5 | SS [50/0.1

Grinding of augers noted at depths 107
of 3.20 m to 3.25 m and 3.51 0

Grinding of augers noted at a depth
of 3.96 m

106
105.8 5——SS—iso00g Q

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

47 END OF BOREHOLE
Notes:

1. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Foundation Design

f=), Golder
'Associates
PROJECT 0111128 RECORD OF BOREHOLE No W25 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811210.8 ;E 288097.5 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \Sietore  LlQUID[ 1
= o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
Tla| ¥ | 2|25 S |SHEARSTRENGTHkPa ; ‘ =
ELEV DESCRIPTION E[S] & | 2128 E ——o—i DISTRIBUTION
DEPTH é S - > 8 e} <>( O UNCONFINED + FIELD VANE . 'Y (%)
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
111.0|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
00 ASPHALT i SS1R0/0T
0.2 Sand and gravel, trace silt, zones of
110.4 clayey silt, contains cobbles (FILL)
06 Compact to loose b
Brown 4
Moist B 2 | ss | 18 110
CLAYEY SILT, some sand, trace 4
gravel, contains shale fragments 17
(TILL) 5F
Firm to very stiff 12
Reddish brown ",‘; 3| SS 9 o
Moist g 109
oS
Cobbles encountered at 0.41 m to g;,‘ 4
108.3 0.61 m, 0.76 m to 1.37 m depth ] 4 SS 4
2.7 SHALE BEDROCK, contains 108
limestone inclusions
Reddish brown to grey S SS_50/0.7 °
Grinding of augers noted at depths
of 3.66 m, 3.81 mand 3.96 m
107
106.3 6 | SS 5001
4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 0.8 m during drilling.
2. Open borehole dry upon
completion of drilling.
3. Water level in piezometer at a
depth of 2.4 m (Elev. 108.6 m) on
February 13, 2007
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT  ot1.1128 RECORD OF BOREHOLE No W26 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4811270.5 ;E 288147.2 ORIGINATED BY CR
DIST 4 HWY _QEw BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & g RESISTANCE PLOT a oLastic NATURAL | oo - REMARKS
N L MOSTURE - “pyrl £ &
= o |<8| @ 20 40 60 80 100 CONTENT z9
Sl L | Y |2E| 2 v ——— L ! We w w | 52 | cransizE
ELEV DESCRIPTION Elel o 2 25 g SHEAR STRENGTH kPa ; DISTRIBUTION
DEPTH < |z > 13 3 < | © UNCONFINED + FIELD VANE Y %)
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
111.3|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
00 ASPHALT
0.1 Sand and gravel (FILL) 1] ss | 30 111
110.7 Dense
0.6 Brown b
Moist 4
CLAYEY SILT, trace sand, trace 0 2 | ss 13 o
gravel (TILL) 4 110
109.8 Stiff #he
15 Reddish brown
Moist 3 | ss [r50.25 o
SHALE BEDROCK, contains
limestone inclusions
Grey to reddish brown 1T 55 B0 109
5 SS [50/0.1 [¢]
108
107
106.7 5 —SS—5000g
4.7 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

PROJECT 0111128 RECORD OF BOREHOLE No W27 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811323.6 ;E 288190.2 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
g | W w O |ak 5 We w Wi =
ELEV Elel o 2 (&g 8 SHEAR STRENGTH kPa ° DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
111.7|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
Sand and gravel, trace silt (FILL) 1 SS 20
111.2 Compact $
05 Brown vébs 111
Moist &
CLAYEY SILT, some sand, trace A4l 2 SS 34 o | 0 4 70 26
gravel (TILL) &
110.3 Hard y
14 Reddish brown 3 | SS 150001
Moist 110
SHALE BEDROCK, contains
limestone inclusions
Grey to reddish-brown 7 55 150/0.79 d
Grinding of augers noted at depths 109
of 274 mand 2.89 m
5 1SS B50/008
Grinding of augers noted at depths
of 3.35 m and 3.51 m depth
108
107.0 B SR/ IT

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

EN
N

4.7 END OF BOREHOLE
Notes:

1. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W28 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811384.0 ;E 288240.1 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 g RESISTANCE PLOT a oiastc MATURAL L un - REMARKS
2| g umr  MOISTURE - " yrl = & &
5 o |8 @ 20 40 60 80 100 CONTENT z9
Sl L | Y |2E| 2 v ——— L ! We w w | 52 | cransizE
ELEV Lla| o 2 25 g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
1121]  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
0.0 ASPHALT 112
0.2 Sand and gravel (FILL) 1|ss | 74
Very dense
111.3 Brown
0.8 Moist 2 | SS [81/0.25
CLAYEY SILT, some sand, some 111
gravel, contains shale fragments
(TILL)
Firm to hard
Reddish brown
Moist 3| SS 21 °
110
Cobbles encountered at depths 0.91
mto1.22mand 1.98 mto 2.13 m
4 SS 7 o
109.1
3.0 SHALE BEDROCK, contains 5 | SS [50/0.15 109 o
limestone inclusions *
Reddish brown
Grinding of augers noted at depths
of 3.66 mand 4.11m
108
107.4 A B SS_1B00 1
4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 1.8 m (perched) during
drilling.
2. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W29 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811442.2 ;E 288288.7 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
) 5 { PLASTIC \Cerope  LlQuUiD|
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! W, W w | 5% | cransize
4| w| 2|25]| & [SHEARSTRENGTH kP ; ‘ =
ELEV Blo|a | 2|22 2| a —o——— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
112.9|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
0.0 ASPHALT
0.2 Sand and gravel, contains clay 1 SS 42
pockets, contains occasional
112.1 cobbles (FILL)
0.8 Dense to very dense 2 SS 150/0.1 112
Brown
Moist
Silty SAND AND GRAVEL, trace
clay, trace gravel, contains shale
fragments (TILL)
Dense to very dense 3 SS 33 111 °
Brown
Moist
Cobbles encountered at depths 0.91 4 SS 4 o
110.1 mto 1.22m, 1.98 mto 2.13 m and
2.8 2.29mt02.89 m 110
SHALE BEDROCK, contains 5 | ss [75/0.25 fe
limestone inclusions
Grey
109
108.3 5——SS—50/008
4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 3.05 m (perched) during
drilling.
2. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

=-Golder

L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W30 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811495.8 ;E 288334.1 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
Tla| ¥ | 2|25 S |SHEARSTRENGTHkPa ; ‘ =
ELEV =l2la |2 ]|z2z8] & ——o— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
112.8|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
00 ASPHALT
0.2 Sand and gravel (FILL) 1| ss | 32
112.2 Dense
0.6 Brown
Moist 112
Silty SAND AND GRAVEL, trace to SS 31 o
some clay, contains shale fragments
(TILL)
Loose to dense
Slrooi\g/‘n to reddish brown ss 8 111
Cobbles encountered at depths of
1.22mt01.37m, 1.52mto 2.13 m
and 2.28 mto 2.89 m SS 5 (o} 26 42 23 9
110
109.3 ss | 7
3.5 SHALE BEDROCK, contains
limestone inclusions 109
Reddish brown to grey
Grinding of augers noted at depths
of 4.72 mand 4.88 m
5 1507007 [¢]
108
107
106.7

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

6.2 END OF BOREHOLE

Notes:

1. Water level in open borehole at a
depth of 2.3 m (perched) during
drilling.

2. Open borehole dry upon
completion of driling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

=-Golder
JASsociates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W31 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4811557.1 ;E 288388.5 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 21, 2006 CHECKED BY CN
SOIL PROFILE SAMPLES |, | w [RESeTANGE bLOT —RATION
- NATURAL = REMARKS
) 5 PLASTIC \Getore  bQubf &
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV O lm W o 25 O |SHEAR STRENGTH kPa
DESCRIPTION == > < zZz E [ S DISTRIBUTION
DEPTH é S [ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y %)
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
113.1]  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
0.0 ASPHALT 113
0.2 Sand and gravel, some silt, 1 SS 55
occasional cobbles (FILL)
112.3 Very dense
0.8 Brown
Moist ss 18 112
CLAYEY SILT, some sand, some
gravel, occasional cobbles (TILL)
Very stiff to hard
Slrooi\g/‘n to reddish brown ss 2 °
111
Cobbles encountered at depths of
1.98 m to 2.44 m, 2.29 m to 2.89 m, SS_150/0.19
3.05mto3.1m
110.1
3.1 Silty SAND AND GRAVEL, trace 110
clay, occasional cobbles (TILL) S 90 o
Very dense
Brown
Moist
108.8 Cobbles encountered at depths of 109
43 31mto3.5m
SHALE BEDROCK 561665
Reddish brown
VA
Grinding of augers noted at depths 108
of 457 mto 4.78 m
106.9 107 7o)
6.2 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 4.3 m during drilling.
2. Water level in open borehole at a
depth of 4.9 m (Elev. 108.2 m) upon
completion of drilling.
o
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

Golder
‘ 'Associates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W32 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811615.5 ;E 288440.3 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 22, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
9| x w [22)| 2 1 L 1 1 1 w, w W, ow GRAIN SIZE
g2|(W| w | 3 |]ak| & [SHEARSTRENGTHkPa ° - =
ELEV - |2 [ :,:' z 2 = 00— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
113.7|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
00 ASPHALT
0.2 Sand and gravel (FILL) 1| ss | 51
Very dense
Brown
! 132 Moist 13
Silty SAND AND GRAVEL, trace 2 SS 50 o
clay, occasional cobbles and
boulders (TILL)
Very dense 112
Slrooi\g/‘n to reddish brown 3 ss 58
Encountered cobbles at depths of
1.07mto1.22m, 1.52mto 213 m, e P
228mto2.3m,2.3mto2.89m,
3.35mto 3.51 m and 3.76 m to 3.96 111
m
5 SS 34
110
109.7
4.0 CLAYEY SILT, trace to some sand,
some gravel (Residual Soil)
Very stiff
Reddish brown
Moist 109
108.7 6 [ SS 24 ) HH
5.0 Encountered cobbles at depths of
4.57mto 5.0 m
SHALE BEDROCK
Grey to reddish brown 108
107.6 7——SS—I50/0.07
6.2 END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

=3-Golder
L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W33 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4811645.1 ;E 288469.2 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 22, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 { PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
g | W w O |ak 5 We w Wi =
ELEV Ela o 2 S5 2 SHEAR STRENGTH kPa ° DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
114.4|  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
0.0 ASPHALT
0.2 Sand and gravel, trace clay, contains 1] 8S | 20 114
clayey silt pockets, contains cobbles
113.6 (FILL)
0.8 Compact g 2 | SS [50/0.1
Brown to reddish brown
Moist
Silty SAND AND GRAVEL, trace 113
clay, occasional cobbles (TILL)
(BDE)Orw:]act to very dense 3 ss 60 °
Moist
Encountered cobbles at depths of 112
1.07mto 1.37 m, 1.52mt0 2.13 m, 4 SS 71
1.98 mto 2.29 mand 2.29 m to 2.82
m
5 SS 90 111 o
Grinding of augers noted at depths
of 3.65 mto 3.96 m
Grinding of augers noted at depths 110
of 427 mto4.42m
Cobbles encountered at depths of 6 SS 17
4.27m,457m,472mand 518 m
108.9 109
55 SHALE BEDROCK
Gray to reddish brown
Moist
Grinding of augers noted at a depth z S5 P00 °
of 5.64 m 108
107

106.7 g e |

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

77 END OF BOREHOLE
Notes:

1. Open borehole dry upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design

=-Golder

L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W34 1 OF 1 METRIC
G.W.P.  189-00-01 LOCATION N 4813711.4 ;E 290128.5 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 15, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o 3 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
9| x w [22)| 2 1 L 1 1 1 w, w W, ow GRAIN SIZE
wiw| 3 [k & HEAR STRENGTH kP ° - =
ELEV Elala | 2|22 2 [° a —o—— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
107.0|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
0.0 ASPHALT
0.2 Sand and gravel, trace silt (FILL) 1] ss | 16 o
Compact
106.2 Brown
0.8 Moist
CLAYEY SILT, some sand, trace 2| ss | 18 106
gravel (TILL)
105.5 Very stiff
15 Reddish brown to grey, mottled
: Moist o 4 5 63 28
CLAYEY SILT, some sand (Residual 8 Ss 3 10
104.9 Soil) 5
21 Hard
Reddish brown 4 S5 P00
Moist
SHALE BEDROCK contains
limestone inclusions 104
Reddish brown to grey SS—50/0-07
Grinding of augers noted at depths
of 213 m t02.29 m, 2.29 mto 2.57
m, 2.89 mto 3.05 m, 3.20 mto 3.25 [ SS R0/01 o]
m, 3.96 m, 4.11m, 4.47 m 103
AVA
102.3 7 SS_150/0.1

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

47 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 3.1 m during drilling.

2. Water level in open borehole at a
depth of 4.4 m (Elev. 102.6 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design

=-Golder

L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W35 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4813772.1 ;E 290171.4 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 15, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o 5 a PLASTIC \CieTipe  LQUID| 1
= o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
9| x w [22)| 2 1 L 1 1 1 w, w W, ow GRAIN SIZE
L w 2 (= P L =
ELEV Lla| o 2 25 8 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.0]  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 Sand and gravel, some silt (FILL)
Compact 1 )
Brown
105.3 Moist X
0.7 CLAYEY SILT, trace sand, trace
gravel (Residual Soil) 105
Very stiff to hard 2 SS °
Reddish brown to grey
Moist
3| ss
103.8 104
22 SHALE BEDROCK contains 7 1S5 )
limestone inclusions
Reddish brown to grey
Grinding of augers noted at depths 103
of 2.20 m to 2.90m, 3.35 m to 3.51 5 1SS °
m, 3.66 mto 3.76 m, 4.27 mto 4.37
m, 457 mto4.57 m
102
101.4 ,éé

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

46 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 1.5 m during drilling.

2. Water level in open borehole at a
depth of 1.5 m (Elev. 104.5 m) upon
completion of drilling.

3. Water level in piezometer at a
depth of 1.9 m (Elev. 104.1 m) on
February 13, 2007.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

=-Golder
JASsociates

Foundation Design

PROJECT 0111128 RECORD OF BOREHOLE No W36 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4813830.8 ;E 290214.4 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 15, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W 5 a PLASTIC \Sietore  LlQUID[ 1
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
Sl L | Y |2E| 2 v ——— L ! We w w | 52 | cransizE
ELEV & @ o 2 % a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION < Sl | 5|28 < |O UNCONFINED  + FIELD VANE Y )
= 0,
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.3|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
0.0 ASPHALT
0.2 Sand and gravel, trace silt (FILL) 1)ss | 15 106
Compact
105.6 Brown
0.7 Moist
Clayey silt, some sand, trace gravel, 2 SS 26
trace organics (FILL)
1049 Very stif 105
14 Reddish brown to grey 3 | SS 150001 o)
104.4 Moist
19 CLAYEY SILT, some sand, trace
gravel (Residual Soil)
Hard 1561668 /. 104
Reddish brown to grey =
Moist
SHALE BEDROCK, contains
limestone inclusions s616-69
Reddish brown to grey ) °
103
Grinding of augers noted at depths
of 1.88 mto 1.98 m, 2.13m, 2.29 m
t02.46 m, 2.84 m, 295 mt0 2.99 m,
3.96 mto 4.06 m and 4.42 m to 4.47
m
102
101.7 lsare-adl
46 END OF BOREHOLE ’
Notes:
1. Water level in open borehole at a
depth of 2.4 m during drilling.
2. Water level in open borehole at
depth of 2.5 m (Elev. 103.8 m) upon
completion of drilling.
o
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Golder
‘ 'Associates

Foundation Design

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

PROJECT 0111128 RECORD OF BOREHOLE No W37 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4813890.6 ;E 290260.4 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 15, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \Sietore  LlQUID[ 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! 54 | GRAINSIZE
g | w w =) (= We w Wi =
ELEV & @ o 2 % a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.2|  GROUND SURFACE - 20 4 € & 100 020 3 kN/m® |GR SA sl CL
0.0 Sand and gravel, some silt (FILL) 1
Compact 1] ss | 21 06
Brown
105.5 Moist
0.7 SILTY CLAY, some sand 1
Sttt 2| ss | 12 of I
Reddish brown to grey, mottled 105
104.8 Moist
14 CLAYEY SILT, some sand, trace
araar\éel (Residual Soil) 3 ss 40 °
104.1 Reddish brown to grey, mottled 104
21 Moist I ss moor
SHALE BEDROCK =
containslimestone inclusions
Grey to reddish brown
Grinding of augers noted at depths SS—50/0-07] 103 °
of 213 mto2.18 m
Grinding of augers noted at depths
of 259 mto 2.64 m, 2.79 m to 2.89
m, and 3.66 mto 3.71 m
- 102
Grinding of augers noted at depths
1015 of 427 mto 4.37 m
4.7 END OF BOREHOLE
Notes:
1. Water level in open borehole at a
depth of 2.6 m during drilling.
2. Water level in open borehole at a
depth of 2.4 m (Elev. 103.8 m) upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design
Golder
'Associates

PROJECT 0111128 RECORD OF BOREHOLE No W38 1 0F 1 METRIC
G.W.P._ 189-00-01 LOCATION N 4813957.8 ;E 290313.0 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 15, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
o 3 a PLASTIC oicTure  HQUID[ 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Ol w =2 2z ! ! ! ! ! W, W w | 5% | cransize
e8| w |3 |2E| & [sHEARSTRENGTHKPa ; ‘ =
ELEV cle|l e | 2 |z28)| & —o—— DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.1]  GROUND SURFACE . 20 40 € 8 100 10 20 30 kN/m® |GR SA SI CL
gg Silty sand and gravel, contains 106
109. clayey silt pockets, asphalt 94 1 S 17 Q
03 fragments (FILL)
Compact
Brown
1050 \Moist 2 | ss [60/0.23 o
X CLAYEY SILT, some sand 105
Hard
Reddish brown-gray mottled 3 —SS—I50/0:07]
Moist
CLAYEY SILT, trace sand, some to
104.0 trace gravel (Residual Soil) 104
21\ Herd 24— —SS—i500:07 o
Reddish brown
Moist
SHALE BEDROCK, contains
limestone inclusions
Reddish brown to grey 5 [~ SS [50/0.1 103
Grinding of augers noted at depths
of 3.35 mto 3.43 m, 3.86 m to 3.94
m, 3.96 mto 4.01 mand 4.11 m
102
101.5 Y

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

46 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 2.4 m during drilling.

2. Water level in open borehole at a
depth of 4.5 m (Elev. 101.6 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Foundation Design

=-Golder

L/Associates
PROJECT 0111128 RECORD OF BOREHOLE No W39 1 0F 1 METRIC
G.W.P.  189-00-01 LOCATION N 4814013.0 ;E 290357.6 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 20, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
) 5 a PLASTIC \CieTipe  LQUID| 1
= o |23| 8 20 40 60 80 100 [-MT  content UMTI F O &
Olx u (=2 z L L ! L I w W w | 33 | crainsize
w w ] = P L ;
ELEV Lla| o 2 25 g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.2|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT 106
0.2 Sand and gravel, some silt (FILL) 1 SS 36
Dense to compact
Brown
Moist
2| ss 13 o
105
104.8
1.4 Clayey silt to silty clay, trace gravel
(SF‘:fl?L) 3| ss 14
104.0 Reddish brown to grey, mottled
22 Moist 104
CLAYEY SILT, trace sand, trace 4 ss 49 X
103.4 araar\éel (TILL)
2.8 Moist
SHALE BEDROCK, contains 5 | SS 1500018 7 103 q e e |
limestone inclusions -
Grey
Grinding of augers noted at depths
of 3.51 mto 3.66 m, 3.96 m to 4.06
mand4.32mto4.42m 102
5 1507007
101
100.0

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

EN

6.2 END OF BOREHOLE
Notes:

1. Water level in open borehole at a
depth of 4.0 m during drilling.

2. Water level in open borehole at a
depth of 3.3 m (Elev. 102.9 m) upon
completion of drilling.

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Golder
‘ 'Associates

Foundation Design

MIS-MTO 001 011-1128.GPJ GAL-MISS.GDT 21/9/09

PROJECT 0111128 RECORD OF BOREHOLE No W40 1 OF 1 METRIC
G.W.P.  189-00-01 LOCATION N 4814057.8 ;E 290391.4 ORIGINATED BY CR
DIST 4 HWY QEwW BOREHOLE TYPE __ CME 75, 100mm O.D. Solid Stem Auger COMPILED BY NK
DATUM _Geodetic DATE December 20, 2006 CHECKED BY CN
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT a NATURAL - REMARKS
o 5 PLASTIC \Getore  bQubf &
5 o [£35] @ 20 40 60 80 100 [UMT  conrent LMTI Z O &
el i wlzE]| z v ——— L ! We w w | 52 | cransizE
ELEV - o 3 |2a| 2 |[SHEARSTRENGTHKPa e e DISTRIBUTION
DEPTH DESCRIPTION g 25| 5|33 < | O UNCONFINED ~ + FIELD VANE Y )
2 z [§°]| @ |e QUCKTRAXAL x REMOULDED| WATER CONTENT (%)
106.5|  GROUND SURFACE “ 20 40 60 80 100 0 20 30 kNm® [GR SA sI cL
0.0 ASPHALT
Sand and gravel (FILL) 1 88 19
106.0 Compact 106
0.6 Brown
Moist
Clayey silt to silty clay, some sand, 2188 | 14 o
contains sand pockets (FILL)
105.1 Stiff
1.4 Reddish brown to grey / L B 105
Moist ‘4] 3 | ss | 60 P
CLAYEY SILT, trace sand, trace ~
104.3 gravel (TILL)
2.2 Hard
Moist 4 | SS 150/0.19 104
SHALE BEDROCK, contains
limestone inclusions
Grey 5—ss—Iso0g o
Grinding of augers noted at depths
of 2.74 mto 2.89 m, 2.95 m to 2.99 103
102.7 m, 3.2 mto 3.30 m, 3.40 mto 3.50 m o
38 and 3.61 mto3.81 m N S GO
END OF BOREHOLE
Notes:
1. Open borehole dry upon
completion of drilling.
+ 3’ X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



[}
Z METRIC CONT N
Zz DIMENSIONS ARE IN METRES AND/OR
? MILLIMETRES UNLESS OTHERWISE S}{OWN. o'
STATIONS IN KILOMETRES + METRES.
2 ; GWP No. 189-00-01
< | |
k | ‘ B o B S S .
o — S — — — — — — — 7 . — — | | |
& *‘ ) T | \ | p RETAINING WALLS SHEET
s - ‘ N I I | @) QEW WIDENING FROM THIRD LINE TO
: [ | | | | 1 KM EAST OF TRAFALGAR ROAD
° } “ | | BOREHOLE LOCATIONS
% | | \ “3 | ‘ ‘C | | “‘
E P \ / b - Golder Associates Ltd.
RETAINING WALL 3 RETAINING WALL 4 \ RETAINING WALL 5 ‘ | | \ 5 Ams MISSISSAUGA, ONTARIO, CANADA
(STA. 15+730 TO 15+820)  (STA. 164030 ’TO 16+130) (STA. 164350 TO 16+690) Ly S | ;
_ | | = N | s
> [ s o > 3 | % |
(DY WIS g W1 = CITY
N : : 5
— 7L 7 g,, OF
=——— ) STE\G | OAKVILLE
AN L W23 ‘WM S
3 _— —
I P — P B _ - QEW
e [ RETAINING WALL 1 . ;
- | | | | | | |
ya ' (STA. 16+320 TO 17+041) - -
. | b I | 5 = =
[ IS & e
/ \ T =
| N = )
! '/ | P \\ % é’ ~
f | &
| | | KEY PLAN
7 S S _ / | | SCALE
| 800 0 800 m
| '/
/ s‘
| | LEGEND
PLAN ‘ Borehole — Current Investigation
SCALE
50 0 50 100 m G} Borehole — Previous Golder Investigation
‘Q’ Borehole — Previous Investigation by Others
- —— o CO—ORDINATES
| No. ELEVATION
‘ 7 o NORTHING EASTING
| f— — T ‘ ] BH1 107.0 4812979.5 289475.4
-1 1 L . BH 05-1 107.3 4812766.4 289268.9
| ‘ | |, BH 05-2| 107.5 4812866.8 289364.8
R - L — [ | F7 110.1 4810992.0 287842.0
/ ‘ ‘ ‘ . H7 112.2 4811344.0 288142.0
N/ N RETAINING WALL 6 | e 107.3 4812803.2 289325.0
RETAINING WALL 7 o fwa 113.8 4811415.8 288196.7
(STA. 174270 TO 17+330) ~— (STA. 18+410 70 19+002) | |J0; | 1327 45113760 288165.0
3 . i | N ] | |l L wisg 111.5 4811278.5 288084.8
. 4 J T ) ‘ ‘ [ W15 110.9 4811217.7 288034.7
7 G = AN £ w16 111.1 4811151.7 287984.2
4 = w18 110.4 4810943.8 287813.3
= ;§> w19 110.5 4810904.9 287778.8
———— 13 [ w20 110.0 4810742.6 287646.8
=T w21 109.8 4810709.7 287616.7
7; w22 109.7 4810674.5 287584.4
m | W23 109.4 4811095.8 288003.9
w24 110.4 4811151.2 288049.9
o W25 111.0 4811210.8 288097.5
W26 111.3 4811270.5 288147.2
- > / & w27 111.7 4811323.6 288190.2
RETAINING WALL N w28 112.1 4811384.0 288240.1
| | w29 112.9 4811442.2 288288.7
) (STA. 1 7f250 TQ 17+310) : 3 R [ | W30 112.8 4811495.8 288334.1
| [ Ao ;L\‘\/ g [ [ W31 113.1 48115571 288388.5
’ — | / | | N [ | W32 113.7 4811615.5 288440.3
# o ! N | | % [ | W33 114.4 48116451 288469.2
2 { i L | | | | _— 1 115.7 4811895.1 288589.8
§ - B . T o o 2 115.7 4811878.2 288578.7
% ! ! 3 115.8 4811867.5 288569.0
= 6 1145 4811850.1 288632.2
5 NOTES
é This drawing is for subsurface information only. The proposed structure ; ng 3211233; 5222352
® details/works are shown for illustration purposes only and may not be i 3 )
% PLAN consistent with the final design configuration as shown elsewhere in the
3 SCALE Contracts Documents.
\
8/\ 50 0 50 100 m The complete foundation investigation and design report for this project
8 and other related documents may be examined at the Materials
8T Engineering and Research Office, Downsview. Information contained in this
N; report and related documents is specifically excluded in accordance with
2 Section GC 2.01 of OPS General Conditions.
[/ NO. DATE BY REVISION
538 Geocres No. 30M5—260
REFERENCE
E:: Base plans provided in digital format by URS, drawing file no. HWY. VQEW PROJECT No. 0111128 DIST.
=4 QEW-EL-LS—MTO—60% and QEW Plan, received on December 20, 2006. SUBM'D. NK CHKD. CN DATE: MAR 2007 SITE:
&g DRAWN: MSM CHKD. ASP APPD. JMAC DWG.
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PLOT DATE: September 18, 2009

METRIC

DIMENSIONS ARE IN METRES AND/OR
MILLIMETRES UNLESS OTHERWISE SHOWN.
STATIONS IN KILOMETRES + METRES.

S 7
2 o o - - - Q| o
[ RETAINING WALL 6
| (STA. 184410 TO 19+092) 5
‘ 1 L BH ogd3e y Y] L

|
|
|

&2 i
RETAINING WALL 2
(RAMP STA. 9+960 TO 10+000 AND

STA. 19+730 TO 20+125)

CONT No.
GWP No. 189-00-01

RETAINING WALLS

QEW WIDENING FROMTHIRD LINE TO
1 KM EAST OF TRAFALGAR ROAD

BOREHOLE LOCATIONS

SHEET

Golder Associates Ltd.

MISSISSAUGA, ONTARIO, CANADA

KEY PLAN
SCALE

800 0
e —

800 m

LEGEND

Borehole — Current Investigation

Borehole — Previous Golder Investigation

No. ELEVATION CO—ORDINATES
NORTHING EASTING
BH1 107.0 4812979.5 289475.4
BH 05-3| 107.0 4813177.3 289609.9
W1 106.3 4813284.1 289704.1
w2 106.6 4813211.6 289661.9
W4 108.8 4813098.4 289571.9
W5 107.5 43813038.0 289523.3
W34 107.0 4813711.4 290128.5
W35 106.0 48137721 290171.4
W36 106.3 4813830.8 290214 .4
w37 106.2 4813890.6 290260.4
w38 106.1 4813957.8 290313.0
w39 106.2 4814013.0 290357.6
W40 106.5 4814057.8 290391.4
NOTES

This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents.

The complete foundation investigation and design report for this project
and other related documents may be examined at the Materials
Engineering and Research Office, Dawnsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Canditions
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CO—ORDINATES
No. ELEVATION
NORTHING EASTING
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w18 110.4 4810943.8 287813.3
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w20 110.0 4810742.6 287646.8
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W37 106.2 4813890.6 290260.4
w38 106.1 4813957.8 290313.0
W39 106.2 4814013.0 290357.6
W40 106.5 4814057.8 290391.4
NOTES
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This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts

The complete foundation investigation and design report for this project
and other related documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.
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This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents.

The complete foundation investigation and design report for this project
and other related documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.
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No. ELEVATION
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This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents.

The complete foundation investigation and design report for this project
and other related documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.
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NOTES

This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents.

The complete foundation investigation and design report for this project
and other related documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.
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GRAIN SIZE DISTRIBUTION

Clayey Silt to Silty Sand (Fill) FIGURE 1
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GRAIN SIZE DISTRIBUTION

Clayey Silt to Silty Clay FIGURE 3
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200 100 6050 40 30 20 16 108 4 3 3/8"Y%" ¥ 1" 1% 3" 4y 6"
L L L L L L L L L L

PERCENT FINER THAN

)ﬁ Jﬁl o1 9 100

90

f 80

/‘/ 70

6 60

1
A 50
P

40

.//‘ 30

20

10

0

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L W16 2 110.0

Project Number: 011-1128
Checked By: Golder Associates Date: 09-Mar-07




Oct 75, FF-S-21

60
50
CH
40 //
< cl
x
L
[a)]
Z
> 30 /
=
O
%
< CL
J LEGEND
[ ]
/ BH SAMPLE | symBoL
20
W37 2 °
*
A
MH OH
n
10 /
/ °
CL- ML / °
[ rd Ml Ol a
ML / ML oL
[=]
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Figure No. 4

Ministry of Transportation

Ontario

PLASTICITY CHART

Silty Clay

Project No. 011-1128

Checked By:




GRAIN SIZE DISTRIBUTION
Silty Sand and Gravel (Till)

FIGURE 5
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GRAIN SIZE DISTRIBUTION

Sandy Silt FIGURE 6

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

200 100 6050 40 30 20 16 108 4 3 38" ¥ 1" 1% 3" 4y 6"
L | L L L L L Ll Ll L L L

100
/ 90
80
®
70
z
<
60 F
o
d =
b
2 50 @@
o] E
Lo 1@ 40 é
Lo
» ¢
a
././ 30
4/‘ B
Y
- 10
o |
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L W4 3 107.2

Project Number: 011-1128
Checked By: Golder Associates Date: 09-Mar-07




GRAIN SIZE DISTRIBUTION
Clayey Silt (Till)

FIGURE 7

U.S.S Sieve size, meshes/inch

Size of openings, inches

PERCENT FINER THAN

2(|)0 l(I)O 60 5P 48 3P 20 1‘6 10\8I 4 3 3/|8”1/2‘” E7% 1‘” 1%" 3" 41‘/4" 6‘”
" 100
90
/ 80
// 70
60
/«K
50
/.

40
o 30
°/ 20
10

0

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L4 W27 2 110.6

Project Number: 011-1128

Checked By: Golder Associates

Date: 09-Mar-07
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Figure No. 8

Ministry of Transportation

Ontario

PLASTICITY CHART
Clayey Silt (Till)

Project No. 011-1128

Checked By:




GRAIN SIZE DISTRIBUTION

Clayey Silt (Residual Soil) FIGURE 9

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

200 100 6050 40 30 20 16 108 4 3 3/8"Y%" ¥ 1" 1% 3" 4y 6"
L | L L L L L Ll L L

PERCENT FINER THAN

M e 100
| lg
| ol e |
o9 90
L.
P/ 80
.// 70
60
®
50
p
/ 40
/ 30
./ 20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
L4 W34 3 105.2

Project Number: 011-1128
Checked By: Golder Associates Date: 06-Mar-07
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Figure No. 10

Project No. 011-1128
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Oct 75, FF-S-21
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September 2009 011-1128-4 RW

APPENDIX A

RECORDS OF BOREHOLES 1 TO 3 AND 6 TO 8, 1975 INVEST IGATION BY MTO
GEOCRES NO. 30M5-101

Golder Associates



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ ONTARIO
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOiIL MECHANICS SECTION

RECORD OF BOREHOLE N& 1

OFFICE REPORT cSNfion EXPLORATIC'

wp__125-66-02 LOCATION Co-ords. 786,312 N; 946,765 E. ORIGINATED BY . PJIS :
DIST___ 4 HwY _ QEW BORING DATE __ Dpecember 17, 1975 COMPILED - BY_ . PJS
'DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger & BXL CHECKED 8Y -
SOIL PROFILE SAMPLES x |DYNAMIC CONE PENETRATION LIQUID LIMIT —— W =
- 5 JRESISTANCE PiOT PLASTIC LIMIT ——We | T (5 |
o &1 « -3 70 40 g0 80 0o | WATER CONTENT—.W | Z 15’ s % 5
F{w{w |21 o [SHEAR STRENGTH we w Wi Z | REMARKS §
ELEV Qi a - Z [ S ST
DEPTH DESCRIPTION 213> | £] 8 }o unconrneD + FIELD VANE _ y i
; ' 1217 17| & [eouck TRiaxiaL  x LaB VANE - | WATER CONTENT 2 o
379.5|. . CGround Level o Z leev . 10 20 30 GRSA.S1CL
0.0 |Sand "& gravel with a; ' "z CoEen
silt,trace of clay ," I w——y
< < # .
(Glacial Till) SdT 55 8 < P
- ~" . >
369.5| Loose bR a0l L
10.0 |(Red) Shale,severely fgm Z | 55 L0047 0 F—t—t
o to moderately’ |
363.5 weathered 2 3 BXL}{ 90
. 16.07] ' End of Borehole
‘ ‘ : 360 }

(38

i o wyrun

20
159-5 % STRAIN AT FAILURE
10




—— EERee = - ERS . i e e e : =

: MINISTRY  OF TRANSPORTATION AND COMMUNICATICNS_-ONIAR!O
o ' . S ENGINEERING : SERVICES: BRANCH;GEOTECHNICAi OFFICE - 501 MECHANICS SECTION -

' RECORD OF BOREHOLE N2 2

' " fwe__125-66-02 . LOCATION._ Co-ords. 786,271 N; 946.728 E. ORIGINATED BY RIS §
: “PoisT .6 fiwy _ QEW-  BORING DATE _ December 17, 1975 .  COMPILED BY. PJs ° 1!
DATUM Geodetic . BOREHOLE TYPE Holiow Stem-Auger .= : _ CHECKED BY - _
503 iOF © 1% §OYNAMIC. CONE PENETRATION LIQUID LIMIT ——WuE - =
SOIL PROFILE .- SAMPLES § £ resistance pioT . PLASTIC LIMIT —— o} =& |
P 51 o 8] 3 2o do o do 0o ~ IWATER CONTENT_W | Z 5 |
v R : &)y w.|-3] 2 [ISHEAR STRENGTH . W W W ETE
DEFTH DESCRIPTION w12 >1<} 3. }o unconrnen + FIELD VANE R s B
DERIDE L _ =h 207 | ] & 1e quick TriaxiaL  x LB VANE - | WATER CONTENT %4 %
379.6] " Ground Level 1o - | £ {EiEV L i : 1020 30 :
0.0 {Sdnd- & gravel with °© |¥.° T : . i ' ‘
silt,trace -of clay ~ |'e¢ i . i : :
G . s . 's"' ; . —— . e .
? lacial Till) TS 3 T o °
! Loose s.1 - I - 5 ; SR
(Red) Shale, “severely 2 | 8571 80 " : 1
to ‘moderately N2 S5 18R/g” 370 T Eaa . v
weathered - N e 6" " U T ! Fpie
R A Tk
" End of Borehole 5
360}
® )
| i.

20
I59-5 % STRAIN AT FAILURE
- 10



OFFICE REPORT ON‘L" EXPLORAT ION -

MINISTRY OF TRANSPORTATiON AND COMMUNICATIONS—CONTARIO

ENGINEERING SERVICES | BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 3

14.2

1 wp__125-66-02 LOCATION Co-ords. 786,236 N; 946,700 E. ORIGINATED BY _BIS__.
DIST___ % Hwy _QEW BORING DATE _ December 16, 1975 v COMPILED 8Y__ PJ§ -
DATUM Geodetic BOREHOLE -TYPE Hollow Stem Augetv CHECKED BY

SOIL” PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID UMIT re—emWif e
_ £ |resisTANCE PLOT PLASTIC LIMIT eeWo § = (5
61 « H 70 4o 8o 8o 100 |WATER CONTENT_W | 24 S
Zlw|w{3] g [{SHEAR STRENGTH we w W, 2 } REMARKS -~
ELEV “Jaoia |2 Z $e ey bt
DEPTH DESCRIPTION 3 R B | O UNCONFINED + FIELD VANE L Y L
S takas : : el 217 |1 % | e QUICK TRIAXIAL X LAB VARE - | WATER CONTENT % Ly
379.9| . Ground Level @ Z Y erev : « 10 20 30 "~ iGRSA SECLY -
0.0 |Sand & gravel with |; ¢ ‘ ) ‘ ' ' ot
silt,trace of clay -" 2 :
Glacial 71l - el
: ( ac‘ ) o 1 SS 3 N B
i _Cgppa‘ct to: Very Degse<:‘{ 513 ) < . o
B 8 i N
?63?9 B R o ] R o] o
11.0 [Red Shale N2 155 [10044" '
265.7 _ WY ss—Treeda”
End of Borehole

360

20
15 9-5 % STRAIN AT FAWURE
ksl




U EXPLORATION

- OFFICE REPORT ONga

MINISTRY OF TRANSPORTATION AND "COMMUNICATIONS—ONTARIO

wPp

ENGINEERING . SERVICES BRANCH-GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 6
Co-ords . 786,180 N; 946,897 E.

ORIGINATED BY _PJS

- 360

125-66-02 LOCATION
DIST__ & HwWY _QEW BORING DATE_ pecember 22, 1975 COMPILED BY_BJS:
DATUM Ceodetic’ 3OREHOLE TYPE Hollow Stem Auger CHECKED BY .. 1.
SOIL PROFILE SAMPLES x  1DYNAMIC. CONE PEMETRATION LIQUID LIMIT W =
: v |RESISTANCE PLOY : PLASTIC LIMIT Wet 205
6l « ol 3 Jo 40 6o g0 100 WATER CONTENTwW | Z i | o
ELEV &|w|w 23] g [SHEAR STRENGTH wp w W 1B RemARKS
8 DESCRIPTION S| > | ] 8 |O UNCONFINED . + FIELD VANE y. SR
' o 125 17| & |oouckrraxa xuasvane |WATER CONTENT %f = = o . |-
375.5]  Ground Level o Z | ELEV - . 10 20 30 4 cersASsiCLl
0.0 [Gravel & sand, some. |77 : ! ' PR
si_.'Lt;,trace of clay -7 .
numerous boulders e, : 379
(Glacial Till) ) = I
- -7; Z [ Spoon bobinci o
‘ pompact to Very Denset:,»’ 3 55 T5 o 57 28 11 o Rk
3628 T (Ret i~ Shate - 4 38 150/3" =
12.7| - End of Borehole :

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON a"gxéton'Ar ION "

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

RECORD OF BOREHOLE N2 7

ENGINEERING SERVICES BRANCH- GEOTECHNICAL' OFFICE - SOIL MECHANICS SECTIGN

ORIGINATED BY.BJS. -

14.4

wp __ 125-66-02 LOCATION Co~ords. 786,145 N; 946,868 E.
DIST . & HWY QEW BORING DATE __ December 17, 1975 COMPILED BY__PJS°
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger - CHECKED BY -
. & IDYNAMIC CONE PENETRATION LIQUID LIMIT W =
SOIL_PROFILE sampLes | B I G ioT e T | = £
51 wl 3 70 _do 6o _do. 100 | WATER CONTENTW | £ 5 L
ELEV : Elw|w |31 2 [JSHEAR STRENGTH Wo o w W = { REMARKS
SEPTH DESCRIPTION iE | > | €] 8 }o unconrnes + "F'D VANE { Cy : =
_ . el 2|7 & 1o ouick TRIAXIAL  x 143 vang~ JWATER CONTENT %} © f. o
" §375:7 Ground Level al ~ Z leLey 0. 20 30 GR SA SI-CL
0.0 16ravel & sand,some o \L : 1 :
silt,trace of clay, |['V. =
¢ imumerous boulders *of 1 1°85 | 50 370
(Glacfal Till) - o sy )
o -2 o)
. 2§ .
3637 Coypact to Very Dense} @ ™3 85 [ 24
45279 |(Red)  Shale D v " No further progresd with augpr P
Eod of Borehole 360 LR SR

20
15 0-5 °% STRAIN AT FAILURE
n .




OF FICE ‘REPORT oﬁ)iy EXPLORATIC

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

...Lm i ‘:. &

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

. RECORD. OF BOREHOLE N2 8
wp__ 125-66-02 LOCATION Co~ords. 786,108 N; 946,834 E ORIGINATED 8Y _BIS
DIST__A4 _ Hwy QW BORING DATE _ Decemher 21, 1075 'COMPIED BY__BJS
DATUM Geodetic BOREHQLE TYPE Hollow Stem Auger & BXL Core CHECKED 3Y
«  IDYNAMIC CONE PENETRATION LIQUID LIMIT vi b e
SOIL_PROFILE SAMPLES § RSsance ior O e | - |
51 « i 2o 4o g0 8o o IWATER CONTENTW } Ziw |- :
ELEV Zlwiw | 3] 2 [SHEAR STRENGTH e w W 2 I REMARKS
N SCRIPTION H1sd > 1< )-8 jo unconameD + FIELD VANE " L
DEPTH . I 21+ ? % e QUICK TRIAXIAL x LAB vANE | WATER CONTENT % 14 REER AR
376.0 Ground Level & Z leev 1020 30 GR-SA S1 CL
G.0|Gravel & sand,Some |¥° ) : :
silt,tracz of clay, o
numerous ooulders .
. ¥:I'3 [ ss| s3] 370 . : E
(Glacial Till) Pl R oo w17 R Spoch bouncing ° 16 74 (10) |
6.0 Very Dense Y T R ) o :
12.0](Red) Shale,severely 0
to moderately - N
359.6 |eathored oY ] 4 B fs0n] a6
- 16.4 End. of Borehole

20
150-5 % STRAIN AT FAILURE
10



September 2009 011-1128-4 RW

APPENDIX B

RECORD OF BOREHOLE BH1, 1999 INVESTIGATION BY GOLDE R ASSOCIATES

Golder Associates



PROJECT: 991-1174 RECORD OF BOREHOLE: BH1 SHEET 1 OF 1
LOCATION: Refer 10 Figurs 2 ' BORING DATE: 810499 DATUM:
SAMPLER HAMMER, 64xg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
w |8 SO4 PROFLE SAMPLES | RESISTANCE BLOWSRAm | K e 9
wl » - AN z PIEZONETER
g% g g |El_® © o w w e w w I8RO
ELEV. | &l {w w
& < 2la SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT o’
gl g DESCRIPTION < oo § 2 % pyesd e o2 gg INSTALLATION
&8 1% €1 m 2 Wo b ——w
@ 20 4 & o 1020 30 40
L .o Ground Suriscs i
5 ASPHALT (L) 1
3 most, brown 3and and pravel, " ONCRETE E
- trace sitt. (Granutar FILL) ¢ .
¥ : ' |oo|» ) ]
[ "Compact, moist, brown SRty 5and, trace. o8| ]
- 0 some gravel, occ. orpanics. (FILL) . 5
C : J
r-— 1 . 2 ; 1% BENTONITE “
bo : sEAL e
5 3 ! ;
- § Hard, morst, readish brown SILTY CLAY, |-{ 4 V48— .
- 3| trce 1o some sand. kace grave, oce. | 4 )
- ¥ 55| shele frapments. (TiLL) .-;; s n‘g u o 1
LS / 5k
|3 ) — p
L |e|E - 2k
N = k.S o o ]
. — SAND A 1
[, Weathered, red SFALE, 0o, weathered 25| 1
N siltsione/ imestone interiayers. $0 {100/} 7]
[ (BEDROCK) mat 3
[ 3 ]
- 80 Jsoov '.'-: 1 -
X T P rooTs] 1
C END OF BOREHOLE :
= ¢ Note: 1. Open b
[ borehole dry ]
L 1pon compietion -
. of drilling. -
X 2. Piezometer ]
R dry on October E
[ 27:8. .
- 5 -
[ 3
L =
ol o -
ar -
4 8 .
N -t
& .
oL §
F o >
sr .
el p
ar p
wd o]
] .
bl 3 -
Y ]
e 8 ]
F w -
&
o
g -
I] DepTHSCALE LOGGED: DK8
g Golder .
aL_1:% Associates CHECKED: ASP




September 2009 011-1128-4 RW

APPENDIX C

RECORDS OF BOREHOLES BH05-1 AND BHO05-3, 2005 INVEST IGATION BY
GOLDER ASSOCIATES

Golder Associates



PROJECT: 04-1111-0128 RECORD OF BOREHOLE: BH 05-1 SHEET 1 OF 1

- LOCATION: N 4812134.7 ;E 605832.4 BORING DATE: January 11, 2005 . ' DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
B 8 SOIL PROFILE SAMPLES | RESISTANCE, BLOWSI3m  « k, cmis 1o
2o | = \ 22|  PEZOMETER
Ow | w Q & 20 40 60 80 10°  10°  10* 10° 5h ’
e | & 8 | e |8 | |2 oo ERconTEN e Bh | STAoee
wj @ . < - t® g |5 | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT s
EE 2 DESCRIPTION 2 [oerma] 3 | £ 2| Cu.kpa remV.@ U- O — W 8y INSTALLATION
o o 2l m |z 9 Wp w < .
2 & o 20 40 60 80 1020 30 40
GROUND SURFACE 107.25
— o n
L Loose to compact, wet, reddish.brown o.oow 1
- -silty sand, trace to some grave! and clay $01 g E
! (FILL) ! 100 °© ;
- : = ]
:. 1 2 D5g 4 MH _-
- 10542 3 |33| 1] . | . o ]
- Very stiff to hard, brown to red CLAYEY (44 ) 1.83) - : E
— 2 £1] SILT, some sand, trace gravel (TILL) ik | -
X H — :
b= - g s o
F . sla 4 2 3
S % ]
ALz
N Z|a — ]
C o |5|e ]
3| |E - ]
[ g ]
[ (o} MH J
2 Weathered, red SHALE (Bedrock) 7
X contains limestone/siltstone interbeds ]
- 4 -
X X ]
l— . 5 -
N END OF BOREHOLE .
B AUGER REFUSAL J
- Note: b
[ 1. Water level in open borehole at 4.88 ]
— m depth upon completion of drilling -
- operations. J
al ]
ar i
% L J
el —'
& i
B ]
9 J
-4 -
3 ]
o J
a
=] i
. O ] -
- R
o -
(3] ]
o i
2 ]
! ]
«
Np- pe
Y o N
- 1 -
3
g )
@] DEPTH SCALE LOGGED: PKS
w
gf 1:%0 CHECKED: SLP




I PROJECT: 04-1111-012B RECORD OF BOREHOLE: BH 05-2 SHEET 1 OF 1
" LOCATION: N 4812236.8 ;E 605926.5 BORING DATE: January 10, 2005 . DATUM: Geodetic
i SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
y |8 SOIL PROFILE SAMPLES | RESISTANCE, BLOWS3m 1 k, cmis | o
. o | & P \ 2z] PIEZOMETER
yly =3 « & 20 40 60 80 10°  10°  10* 10° 55 OR
Fu|o % [Eev |8 | @ | S [siearsTreNGTH natv. & Q- @ WATER CONTENT PERGENT | B2 STANDPIPE
ey < . A - ot
=] £ DESCRIPTION v oertH| E | £ 2| cukpa emV.® U- O 8a INSTALLATION
& |5 Elm |12 9 Wp gy <9 : '
° 2 o 20 40 60 80 10 20 30 40
i GROUND SURFACE 10747
b D -
L Loose, wet, brown sand, some gravel, [ 0.00] n
. - some silt, trace clay (FILL) X 118 s ]
X - : 0o 1
C : | ]
. - : R 10e7e] | ]
I Firm to hard, moist, brown/red CLAYEY [4 0.76] ) 4
. » 1 SILT, some sand, trace gravel and shalejy 215016 . o ]
L fragments (TILL/RESIDUAL SOIL) bo : i
l. N 4 1 ) . E
X ) 0 . . i
[ 2 3 | oo 4 _ : e _
N 5|8 n . 3
- 2 3|z 105.34 ]
- & | | Weathered, red SHALE (Bedrock) 555 AR .
B § 0| contains limestone/siltstone interbeds — E
i i ° 4|38 es 7
L E Do o} ]
- g | ]
l - s 1ol ]
N | 5 1oof.13 .
. o, E
' - : 10320} ]
" END OF BOREHOLE 4.27] ]
" AUGER REFUSAL ]
X Note: ‘ 3
| [, 1. Open borehole dry upon completion L
X drilling operations. . =
! » e _-:
ol E
o -
wl 7
S ]
= 8 —
8 i
) ]
-8 ]
z ]
< ]
m -
Q
P ) -
o 9 -
- -
Q. -
<] ]
4
g ]
3 .
-1 -4
™N -
1= 8 N
o -
3
@ .
m DEPTH SCALE LOGGED: PKS
w0
2] 1:% CHECKED: SLP




PROJECT: 04-1111-012B RECORD OF BOREHOLE: BH 05-3 SHEET 1 OF 1
LOCATION: N 4812551.5 ;E 606166.1 BORING DATE: January 10, 2005 . ) DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm . PENETRATION TEST HAMMER, 64kg; DROP, 760mm
DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY, .
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Y k, emis L)
ol & = N 2z|  PIEZOMETER
ow | @ o £ 20. 40 60 80 10°  w0° 10" 10° P37
zE| & & ey, |B|w|2 T T T ey 2i STANDPIPE
cwlQ ! < jo|a SHEAR STRENGTH natV. 4+ Q- @ WATER CONTENT PERCENT ar
k2 5 DESCRIPTION £ loerml 2| g o, kPs remV.® U- O o " §§ INSTALLATION
e 18 El m |2 = —e—
m Q
: 2] 20 40 60 80 10 20 30 40
GROUND SURFACE 107.01
- o - v -
L Very stiff, moist, brown clayey siit, some 0.00f 1
- sand, trace gravel (FILL) s Dsg 15 ]
[ ) : 106.10|_ §
- Hard, red SILTY CLAY, trace sand, tracel 05i] 2 | 50) s fo) MH -
- gravel and limestone fragments 4
- (RESIDUAL SOIL) — 1
i 105.49 i
- Weathered, red SHALE (Bedrock) 1.52 ]
- »| contains limestone/siltstone interbeds 3 [50]gs o J
- § Do .
- 2 ‘é — —
[ gla ]
L | ]
N +|co|® ° ]
N olg b 4
[ £ ]
L 8 J
- o] 50 s B
L | > {oo].15 ]
L ]
[, -
X : 102,345 39 [ .
N END OF BOREHOLE . 4.87) 1
s Note: , 2
- 1. Open borehole dry upon completion of E
I drilling operations. ]
[ ]
I -
(=1 § 1
o ]
o ]
= —
™ -
B ]
. Q -
4 i
5 ]
['4 J
D -4
-
[ [ o)
- ]
o .
5} ]
z -
-a
g ]
g ]
N -
aF ]
< 1 -
g
(£ .
@of DEPTH SCALE LOGGED: PKS
(2]
gl 1:50 CHECKED: SLP






