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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 provide foundation engineering services for the
following components associated with the Phase 2 extension of Highway 410 from Sandalwood
Parkway to Mayfield Road, in Brampton, Ontario:

e Underpass structures at Countryside Drive and Mayfield Road;

e New structural culverts;

e High fill embankments along Highway 410, on Mayfield Road and Countryside
Drive, and on the Mayfield Road interchange ramps;

e High mast light poles; and

e Overhead signs.

This report addresses the foundations for twenty-two high mast light poles that are to be
constructed along Highway 410, between approximately 800 m south of Countryside Drive and
400 m north of Mayfield Road (the “Phase 2" extension). Foundation investigations have been
carried out by Golder between 2001 and 2004 as part of the assignment to determine the
subsurface conditions within the limits of the Phase 2 extension. Use has aso been made of two
boreholes (Boreholes 129 and 34) that were advanced as part of the Highway 410 feasibility
study and the Phase 1 design work, respectively; the records of these boreholes were obtained
from the following reports:

e Borehole 129: Supplementary Foundation Feasibility Investigation, Proposed
Highway 410 Extension, Bovaird Drive to Highway 10, W.P. 22-79-00, prepared by
Golder Associates Ltd., dated April 1999.

e Borehole 34: Foundation Investigation Report, Proposed High Mast Lighting,
Proposed Highway 410 Extension from Bovaird Drive to Sandalwood Parkway,
Brampton, Ontario, W.P. 130-99-00, prepared by Shaheen & Peaker Ltd., dated
February 2000 (GEOCRES No. 30M12-244).

The terms of reference for the scope of work are outlined in Golder’s Proposal No. P01-1228,

dated August, 2000. Changes to the scope of work for the foundation engineering component are
outlined in Golder’s letter dated November 13, 2003, February 12, 2004, and June 14, 2004.
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2.0 SITE DESCRIPTION

The Highway 410 extension is located about 400 m to 500 m east of the existing Heart Lake
Road. The Phase 2 portion of the Highway 410 alignment extends from about 800 m south of
Countryside Drive to about 400 m north of Mayfield Road, predominantly through farmland. The
surface topography in the area is relatively flat to dlightly undulating, and in general slopes
gradually and fairly uniformly to the south, toward Lake Ontario.

From south of Countryside Drive to Mayfield Road, the ground surface generaly rises from
about Elevation 247 m to 254 m. A relatively deep swamp is located in the low-lying area
(ground surface between about Elevations 248 m and 250 m) immediately south of Mayfield
Road; this swamp extends toward the north/northeast, passing under the existing Mayfield Road
embankment. Another small swamp is present about 200 m to 300 m south of Mayfield Road; in
this area, the general ground surface is at about Elevation 254 m, and the ground surface within
the swamp is at about Elevation 251 m to 252 m.

A localized topographic high, associated with an esker ridge, is present to the northwest of
Mayfield Road. The ground surface rises from approximately Elevation 251 m to 254 m
immediately north of Mayfield Road, to about Elevation 266 m at the highest point along the
proposed Highway 410 alignment.

Golder Associates
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3.0 INVESTIGATION PROCEDURES

Borehole investigations have been carried out by Golder between 2001 and 2004 for the
extension of Highway 410 between approximately Stations 19+550 (about 800 m south of
Countryside Drive) and 21+100 (about 400 m north of Mayfield Road). The following boreholes
have been used in the preparation of this report:

e Boreholes C-3 and C-04-2, which were advanced for the proposed Countryside Drive
underpass structure;

e Boreholes C1-1, C1-2, E-6, and SWM-1, which were advanced for a proposed
structural culvert, high fill embankment and stormwater management pond, all
located between Countryside Drive and Mayfield Road;

e Boreholes 03-05, 03-06, 03-10 and WS-5, which were advanced for proposed
structura culverts and/or high fill embankments at the Mayfield Road interchange;

e Boreholes HML-1 to HML-4, which were located to provide additional coverage
beyond that obtained from boreholes that were advanced for specific structures or
high fill embankments (as noted above).

In addition, use has been made of the following two boreholes from previous investigations
related to the Highway 410 extension project:

e Borehole 129, which was advanced for an alternative alignment of Mayfield Road as
pat of a feasbility study in 1999 (Supplementary Foundation Feasibility
Investigation, Proposed Highway 410 Extension, Bovaird Drive to Highway 10, W.P.
22-79-00, prepared by Golder Associates Ltd., dated April 1999).

e Borehole 34, which was drilled in 1999 as part of the Phase 1 work on the Highway
410 extension project (Foundation Investigation Report, Proposed High Mast
Lighting, Proposed Highway 410 Extension from Bovaird Drive to Sandalwood
Parkway, Brampton, Ontario, W.P. 130-99-00, prepared by Shaheen & Peaker Ltd.,
dated February 2000, GEOCRES No. 30M 12-244).

The 2001 to 2004 boreholes were drilled using bombardier-mounted drill rigs supplied and
operated by Geo-Environmental Drilling Inc. of Milton, Ontario, Walker Drilling of Utopia,
Ontario and Groundworks Drilling Inc. of Etobicoke, Ontario. The boreholes were advanced
using either hollow stem or solid stem augers, as indicated on the individual borehole records.
Samples of the overburden were obtained at 0.75 m and 1.50 m intervals of depth using 50 mm
outside diameter split-spoon samplers driven with an automatic hammer, in accordance with the
Standard Penetration Test (SPT) procedure. The water level in the open boreholes was observed
throughout the drilling operations, and atotal of three piezometers were installed in the boreholes
that are included in this report.
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The field work was supervised on afull-time basis by members of Golder’s staff who located the
boreholes in the field, directed the drilling, sampling, and in-situ testing operations, and logged
the boreholes. The soil samples were identified in the field, placed in labelled containers and
transported to Golder’ s laboratory in Mississauga for testing. Index and classification tests (water
content determinations, Atterberg limit tests, and grain size distribution analyses) were carried out
on selected soil samples.

The borehole locations and ground surface elevations were established by Golder relative to
points staked along the alignment and at proposed structure locations by Callon Dietz, Ontario
Land Surveyors, of London, Ontario. It should be noted that the locations of some of the
boreholes completed in 2001 were not accurately surveyed due to the work stoppage in July
2001; the location coordinates of the boreholes completed as part of the 2001 investigations are,
therefore, considered accurate to within approximately 5m. The borehole locations (MTM
NADS83 northing and easting coordinates) and the ground surface elevations referenced to
geodetic datum are shown on Drawings 1 to 3 and are summarized in the following table:

Borehole MTM NADS83 MTM NADS83 Ground Surface
Number Northing (m) Easting (m) Elevation (m)

03-05 4846299.8 280567.1 261.8
03-06 4846339.2 280524.1 263.9
03-10 4846410.5 280841.9 248.9
C1-1 (2001) 4845701.9 281416.7 247.3
C1-2 (2001) 4845766.4 281339.0 249.7
C-3 4845373.6 281574.2 249.7
C-04-2 4845411.2 281553.5 250.8
E-6 (2001) 4845906.1 281281.7 2504
HML-1 (2001) 4845015.7 281788.6 248.3
HML-2 (2001) 4845992.8 281231.8 249.5
HML-3 (2001) 4846211.6 281029.2 250.3
HML-4 (2001) 4846329.1 280306.9 266.3
SWM-1 4846299.3 280946.6 251.5
WS-5 4846255.2 280811.7 254.2
34 (1999) 4844632 282082 246.6
129 (1999) 4846359.7 280669.1 259.0

It is noted that Borehole 129, which was completed as part of the 1999 feasibility study in the
Mayfield Road area, was surveyed using the NAD83 UTM datum (as shown on the borehole
record contained in Appendix A). These coordinates have been converted to the NAD83 MTM
system for presentation in this report.
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4.0 SITE GEOLOGY AND STRATIGRAPHY
4.1 Regional Geological Conditions

This portion of the Highway 410 extension is located in the physiographic region known as the
Peel Plain, which covers the central portions of York, Peel and Halton Regions, as delineated in
The Physiography of Southern Ontario®. The surface topography of the Peel Plain is relatively
flat, and slopes gradually and fairly uniformly towards L ake Ontario.

The soils within the Peel Plain physiographic region are characterized by relatively thick deposits
of clayey dilt till to sty clay till, that are overlain by lacustrine deposits (the “Peel ponds’
deposits) consisting of relatively thin, localized accumulations of sand, silt and clay; organic
deposits may also be present in low-lying areas. The glacia till deposits are underlain by shale
bedrock of the Georgian Bay Formation; in this formation, the shale is interbedded with
limestone, siltstone, sandstone and dolostone layers.

4.2 Site Stratigraphy

The detailed subsurface soil and groundwater conditions encountered in the boreholes and the
results of in situ and laboratory testing are given on the Record of Borehole sheets, on Figures
1to 6, and in Appendices A and B. The stratigraphic boundaries shown on the borehole records
are inferred from non-continuous sampling and, therefore, represent transitions between soil types
rather than exact planes of geological change. Subsoil conditions will vary between and beyond
the borehole |ocations.

The predominant soil deposit encountered along this portion of the Highway 410 extension is a
clayey silttill. Localized variations occur along the alignment, as follows:

e From Countryside Drive to Mayfield Road (excluding the swamp areas), the glacia
till deposit is overlain by a shalow surficial deposit of generally firm to stiff clayey
st to silty clay. At some locations within this area, cohesionless surficial soils (silty
sand to sandy silt) are also present.

e In the two swampy areas south of Mayfield Road, the glacia till is overlain by
organic deposits. In the smaller swamp, about 0.8 m of organic soil has been
encountered in the two boreholes included in this report. In the larger swamp, up to
several metres of peat and organic soils are present, underlain by silty clay and silty
sand to sandy silt deposits, in turn overlying the glacial till deposit.

! Chapman, L.J. and D.F. Putnam. The Physiography of Southern Ontario, Ontario Geological Survey
Specia Volume 2, Third Edition, 1984. Accompanied by Map P.2715, Scale 1:600,000.
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e To the north of Mayfield Road, the glacia till is underlain by a deposit of generaly
very dense silty sand to sandy silt, associated with the esker ridgein this area.

A more detailed description of the subsurface conditions encountered in the boreholesis provided
in the following sections.

42.1 Fill

Between 0.2m and 3.8 m of fill material was encountered in the immediate vicinity of the
existing Countryside Drive and Mayfield Road embankments, as well as to the north of Mayfield
Road where some reworking of the native soils was observed (as in Boreholes 03-05 and 03-06).
The fill materials generally consist of clayey silt containing trace to some sand, trace gravel, and
trace organic matter. The measured Standard Penetration Test (SPT) “N” values range from 4 to
20 blows per 0.3 m of penetration, indicating that the fill has a variable, firm to very stiff
consistency.

4.2.2 Peat / Organic Soils

Peat and organic soils are present within the two swamp areas that are located south of Mayfield
Road, asfollows:

o A 4.6m thickness of peat and organic silt was encountered in Borehole 03-10,
located within the larger swamp immediately south of Mayfield Road; the thickness
of the peat and organics varies throughout this swamp. The measured SPT “N”
values within the peat and organic silt in this borehole vary from 0 (weight of
hammer) to 2 blows per 0.3 m of penetration. One in situ vane test measured an
undrained shear strength in excess of 100 kPa within the organic silt. The result of
one Atterberg limit test conducted on a sample of the organic silt is shown on
Figure 2.

e About 0.8 m of organic clayey silt to silty clay was encountered in Boreholes HML-3
and SWM-1, located in the smaller swamp between 200 m and 300 m south of
Mayfield Road. Measured SPT “N” values within this layer of 2 and 3 blows per
0.3 m of penetration indicate a soft consistency.

4.2.3 Surficial Soils (Clayey Silt to Silty Clay, and Silty Sand to Sandy Silt)

In the majority of the boreholes located south of Mayfield Road and the Mayfield Road area
swamps, a 0.6 m to 3.0 m thick layer of surficial soil was encountered atop the glacial till deposit.
The surficial soils are typically comprised of clayey silt to silty clay containing trace to some sand
and trace gravel, athough surficial silty sand to sandy silt was also encountered in three of the
boreholes. A grain size distribution test result for one selected sample of the clayey silt to silty
clay material is shown on Figure 1.
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Atterberg limit testing was conducted on one selected sample of the surficial soil. The result,
presented on Figure 2, shows that this materia is a clayey silt of low plasticity, based on a plastic
limit of 15 per cent, aliquid limit of 24 per cent, and a plasticity index of about 9 per cent. These
results are consistent with (but at the low end of the range of) other plasticity testing carried out
on samples of the surficial clayey silt to silty clay from this area.

The measured SPT “N” values in the surficia clayey silt to silty clay range from 4 to 25 blows
per 0.3 m of penetration, with an average of 13 blows per 0.3 m of penetration; these results
indicate that the clayey silt to silty clay varies from firm to very tiff in consistency, but is
typically stiff to very stiff. In the silty sand to sandy silt layers, SPT “N” values of 14 and 16
blows per 0.3 m of penetration were measured; these results indicate that the surficial silty sand to
sandy silt has a compact relative density.

424 Glacial Till

Glacia till was encountered in all of the boreholes advanced during this investigation. South of
Mayfield Road, the surface of the glacia till is typically encountered between 0.8 m and 2.4 m
depth, where it is overlain by shallow surficial deposits (clayey silt to silty clay, or silty sand to
sandy silt); however, within the Mayfield swamp, the till underlies the peat/organic soils at about
4.6 m depth, as encountered in Borehole 03-10 which is included in this report. North of
Mayfield Road, the glacial till is present immediately below the topsoil (asin Borehole HML-4)
or below about 1.8 m to 3.8 m of existing fill/reworked soil (as in Boreholes 03-05 and 03-06).
Where thetill was fully penetrated, in the immediate vicinity of Mayfield Road, the deposit varies
in thickness from 2.8 m to 6.5 m; however, the till deposit is thicker to the south of Mayfield
Road where all of the boreholes were terminated within the till.

The glacid till is typically comprised of clayey silt with some sand and trace to some gravel.
However, in some locations the till grades to silty clay containing some sand and trace to some
gravel, or sand and silt containing trace to some gravel and trace clay. In addition, interlayers of
water-bearing cohesionless soil were observed within the glacial till in some of the boreholes.
Figures 3A and 3B present the grain size distribution test results for ten selected samples of the
glacidl till and two selected samples of cohesionless interlayers within the till.

Atterberg limit testing was conducted on sixteen selected samples of the glacial till. The results,
presented on Figures 4A and 4B, indicate that the till is typically a clayey silt of low plagticity,
based on plastic limits of 12 to 18 per cent, liquid limits of 17 to 33 per cent, and plasticity
indices of 6 to 16 per cent. One of the tested samples is a silty clay of intermediate plasticity
(based on a measured plastic limit of 18 per cent, a liquid limit of 37 per cent, and a plasticity
index of 19 per cent).
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The measured SPT “N” valuesin the glacia till range from 8 to greater than 100 blows per 0.3 m
of penetration, indicating that the till has a variable consistency. South of Mayfield Drive, the
measured SPT “N” values typically range from 15 to 60 blows per 0.3 m of penetration, with an
average of about 35 blows per 0.3 m of penetration; the glacial till in this areais generaly very
stiff to hard, although localized, near-surface zones of stiff soil are also present. North of
Mayfield Drive, the glacia till is typicaly hard, based on SPT “N” values that are generally
greater than 30 blows per 0.3 m of penetration, with an average of about 70 blows per 0.3 m of
penetration.

425 Lower Sand to Sand and Silt

A deposit of sand to sand and silt was encountered below the glacial till deposit in the boreholes
(03-05, 03-06, HML-4 and 129) that were advanced through the “esker ridge” located north of
Mayfield Road; in these boreholes, the surface of this deposit was encountered between
Elevations 252.8 mm and 260.1 m. A sand to sand and silt deposit was aso encountered
underlying the glacial till in Boreholes 03-10 and WS-5, which are located in the immediate
vicinity of the Mayfield swamp; in these boreholes, the surface of the deposit was encountered
between Elevation 237.8 m and 247.2m. The results of four grain size distribution tests
conducted on selected samples of these deposits are shown on Figure 5.

In the “esker ridge” area north of Mayfield Road, the measured SPT “N” values within the lower
sand to sand and silt deposit range from 39 to greater than 100 blows per 0.3 m of penetration,
indicative of a dense to very dense relative density. Where this deposit was encountered in the
vicinity of the Mayfield swamp (in Boreholes 03-10 and WS-5), SPT “N” values of 3 to 36 blows
per 0.3 m of penetration were measured, indicative of a very loose to compact relative density; it
is noted, however, that the lower sand to sand and silt deposit is below the water table in the
vicinity of the Mayfield swamp, and the lower measured SPT “N” values in this area could be
attributable to some disturbance due to water inflow to the borehole during sampling.

4.3 Groundwater Conditions

The groundwater conditions along this portion of the Highway 410 extension are summarized as
follows:

¢ Inthe Mayfield swamp, immediately south of Mayfield Road, the groundwater level
isat or above ground surface, at approximately Elevation 250 m.

o To the north/northwest of Mayfield Road in the vicinity of the esker ridge, the
groundwater level is at about Elevation 250 m to 251 m (some 8 m to 14 m below
ground surface), based on the results from the boreholes included in this report as
well as other investigations in this area. This groundwater level is within the lower
sand to sand and silt deposit.
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South of Mayfield Road, the water level declines along with the ground surface; the
water level istypically between about 2 m and 3 m below the ground surface.

The following table summarizes the most recent water levels that have been measured in

piezometersinstalled in the boreholes included in this report:

Borehole Borehole Depth to Groundwater Date of
No. Location Groundwater Level Elevation Measurement
129 (1999) | North of Mayfield Road 7.8m 251.2m January 21, 1999
03-10 South of Mayfield Road | 0.8 m above surface 249.7m December 11, 2003
C11 Between Mayfield Road 19m 2455m February 19, 2004

and Countryside Drive

It should be noted that groundwater levels are expected to fluctuate seasonally, and should be
expected to rise during wet periods of the year.

Golder Associates
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5.0 CLOSURE

This Foundation Investigation Report was prepared by Ms. Lisa Coyne, P.Eng., an Associate and
Geotechnical Engineer with Golder. Mr. Fintan Heffernan, a Designated MTO Contact for
Golder, conducted an independent review of the report.

Fintan J. Heffernan, P.Eng. *
Designated MTO Contact

Lisa C. Coyrle, P.Eng
Associate

LCC/FIJH/lcc
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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

a4 0 o

o

»
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e
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Notes:

—

(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)
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PROJECT 00111504 RECORD OF BOREHOLE No 03-05 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4846299.8 ;E 280567.1 ORIGINATED BY PKS /GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 13, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
bl ul=g| z L . e L We w w | 35 | cramsize
= o ] 25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION =l1s & < Z % = 0 DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
261.8 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Clayey Silt, some sand, trace gravel
(FILL)
Sttiff to very stiff 1 Ss 15
Brown
Moist
261
2 | ss 13
260.0 3] ss | 30 260,
1.8 Clayey Silt with sand to some sand,
trace gravel (TILL)
Hard
Brown
Moist
4 | SS 60
259
[ I
_,_:‘_ 5| ss | 40 o
(;‘g
bl
Ldiy
¥14 £Q
PRAN 258
715
Hia7] 6 [ SS | 41 +H
2]
Al
257.2 )
4.6 Sand and Silt to Sand, some silt,
trace clay and gravel
Dense to very dense SS B5/0.2 257 3 53 39 5
Brown
Dry to moist
256
SS | 120
255
ss | s9 254 5
253
SS 74 o
252
Continued Next Page o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-4-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111504 RECORD OF BOREHOLE No 03-05 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846299.8 ;E 280567.1 ORIGINATED BY PKS /GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 13, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC GeTure  LQUD] =
= 2zl @9 LIMIT umt| E 5 &
» <8 7] 20 40 60 80 100 CONTENT z =
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — = DISTRIBUTION
DEPTH DESCRIPTION < sl r |3 23| < |o unconFneD  + FIELD VANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
Sand and Silt to Sand, some silt,
trace clay and gravel
Dense to very dense
Brown
Dry to moist
251
SS 58
250
A 4
SS 39 [ 2 61 33 4
249
248
SS 51 o
247
SS 55
246.1
15.7 End of Borehole
Note:
1. Water level in open borehole at
12.2 m depth (Elev. 249.6 m) on
completion of drilling.
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-4-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111504 RECORD OF BOREHOLE No 03-06 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4846339.2 ;E 280524.1 ORIGINATED BY _GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 18, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| © [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
263.9 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Clayey silt, trace to some sand,
trace gravel, containing rootlets and 1 ss 4
organics (FILL)
Firm to very stiff
Brown
Moist
263
2 | ss 9
3| Ss 10
262,
4 | SS 11
261
5| Ss 20
260.1
3.8 Clayey Silt with sand to some sand, 260
trace to some gravel (TILL)
Very stiff to hard 6 Ss 26 H
Brown
Moist
7| Ss 31
259
258
8 | SS 36 13 27 42 18
257
9 | SS P2/0.1§ o
256
Vb
255
254.8
9.1 Sand, trace to some silt
Very dense ss 98 °
Brown
Moist
254
Continued Next Page 3 3 Numb for & 3%
+2,x 2 Jumbersrelerio g 9% gTRAIN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-4-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT  001-1150.4 RECORD OF BOREHOLE No 03-06 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846339.2 ;E 280524.1 ORIGINATED BY _GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 18, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC LIQuID =
£z 9 Lmr | MOISTURE =yl = & &
5 w |<8| & 20 40 60 80 100 CONTENT z 9
2lEl L | 8 [2E] 2 ! . L L L We w wo [ 54 | crANSsizE
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — DISTRIBUTION
DEPTH DESCRIPTION < S| S 38| < |o UNCONFINED  + FIELD VANE Y )
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
Sand, trace to some silt
Very dense
Brown
Moist
ss | 60 253
252
SS 58
251.1
12.8 Sand and Silt, trace to some clay, 251
trace gravel
Very dense
Brown
Moist
ss | 78 250 2 55 34 9
249
SS 67 o
248.2
15.7 End of Borehole
Note:
1. Open borehole dry on
completion of drilling operations
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-4-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111504 RECORD OF BOREHOLE No 03-10 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4846410.5 ;E 280841.9 ORIGINATED BY _GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 20, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
) g PLASTIC \oicTure  HQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2zl L |y [2E] 2 L . e L We w w | 52 | cransize
ELEV DESCRIPTION Fla| 2 3 S5 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH < sl x| s = g < | O UNCONFINED ~ + FIELD VANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
248.9 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Peat
1 SS
248
2 SS
3 SS
247
246.6
2.3 Organic Silt, trace sand, containing
shells
Very soft to firm 4 Ss
Grey
Wet
246
5 | ss i )
245
2443
4.6 Clayey Silt with sand to some sand,
trace gravel (TILL)
Stiff to hard 6] ss 244 H
Grey
Moist
P
ydlg 243
]
(L
;“‘
sl 7 | ss
¥l bt
"
Pfi4
715
g
§rqd 242
14
8 SS 241 o 2 25 50 23
bl
gels
(L 240
A1)
Mo
4] o | ss
239
Continued Next Page 3 3 Numb for & 3%
+°,X umbers relerto g 9% gTRAIN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

PROJECT 00111504 RECORD OF BOREHOLE No 03-10 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846410.5 ;E 280841.9 ORIGINATED BY _GPD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY KG
DATUM Geodetic DATE November 20, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — = DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
Clayey Silt with sand to some sand, 4 I -
trace gravel (TILL)
Stiff to hard
Grey
Moist
237.8
111 Sand and Silt, trace clay and gravel
Very loose to compact
Grey
Wet
o 3 45 48 4
233.7
15.2 Sand, trace gravel and silt
Compact °
Brown
233.2 Wet
15.7 End of Borehole

MIS-MTO 001 001-1159-4-MTO.GPJ ON_MOT.GDT 12/2/06

Note:

1. Water level in piezometer at 0.8
m above ground surface (at Elev.
249.7 m) on Dec 11, 2003

+3,x3:

Numbers refer to
Sensitivity

o
03% STRAIN AT FAILURE



MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111503 RECORD OF BOREHOLE No C1-1 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4845701.9 ;E 281416.7 ORIGINATED BY _GD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm Diameter Solid Stem Augers COMPILED BY SP
DATUM _Geodetic DATE May 11, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2lel w2 |2E] 2 L . e L We w w | 52 | cransize
ELEV DESCRIPTION Fla| 2 3 S5 g SHEAR STRENGTH kPa — 5 DISTRIBUTION
DEPTH é % b > 8 % ; O UNCONFINED + FIELD VANE ’Y (%)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
247.3 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
2439|  Topso ==
0.2 Clayey Silt, some sand, trace gravel 1 AS - 247
Stiff
Brown
Moist
2 | ss 13 1 19 57 23
246
245.8
1.5 Clayey Silt with sand to some sand,
trace gravel (TILL)
Very stiff to hard 3 Ss 24
Brown becoming grey below 3.1 m
depth 4 by
Moist 1444
#ugd 245
0
briad)
"_’b. 4 | SS 39 H
1]
g
?.;‘-
grqd
;“‘
ralul
"f‘h 5| Ss 22 244 f
4
PriAg
1.5
A
T
] 6 | ss | 20
151
14 243
242
241
240
239
238
237.4
Continued Next Page 3 3 Numb for & 3%
+2,x 2 Jumbersrelerio g 9% gTRAIN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT  001-1150.3 RECORD OF BOREHOLE No C1-1 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4845701.9 ;E 281416.7 ORIGINATED BY _GD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm Diameter Solid Stem Augers COMPILED BY SP
DATUM _Geodetic DATE May 11, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC GeTure  LQUD] =
= 2zl @9 LIMIT umt| E 5 &
» <8 7] 20 40 60 80 100 CONTENT z =
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & m E 21 % o S SHEAR STRENGTH kPa t o ' ; DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
9.9 End of Borehole
Notes:
1. Open borehole dry upon
completion of drilling operations
2. Water level in piezometer at 1.9
m depth (Elev. 245.5 m) on
February 19, 2004
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111503 RECORD OF BOREHOLE No C1-2 1 0F 1 METRIC
W.P. 101-00-00 LOCATION N 4845766.4 ;E 281339.0 ORIGINATED BY _GD
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm Diameter Solid Stem Augers COMPILED BY SP
DATUM _Geodetic DATE May 11, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC LIQuID =
£zZ| 9 Lmr | MOISTURE =yl = & &
5 w |<8| & 20 40 60 80 100 CONTENT z 9
2lEl L | 8 [2E] 2 ! . L L L We w wo [ 54 | crANSsizE
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
249.7 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
2488]  Topsol ==
0.2 Silty Sand, containing rootlets X 1 AS -
Brown
Moist
248.9 249
0.8 Clayey Silt with sand to some sand,
trace gravel (TILL)
Very stiff to hard sS 17
Brown becoming grey below 3.1 m
depth
Moist
Q
ss | 25 248 H
28
[
¥
yd
¥l 4 | ss | et 4 28 45 23
¥ 247
74l
PriA
§b¢
"#l] 5 SS 37
bt
4 44
B
gt 246
1
14
Al 6 SS 38
14 245
A 7 SS 35
¥
4
48
¥
A1)
g5l
114 8 | ss | 34
244
Tlf] o | ss | 34
243.1 ]
6.6 End of Borehole
Note:
1. Open borehole dry upon
completion of drilling operations
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-2-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111502 RECORD OF BOREHOLE No C-3 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4845373.6 ;E 281574.2 ORIGINATED BY _sB
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY LCC
DATUM Geodetic DATE October 20, 2003 CHECKED BY LCC
SOIL PROFILE SAMPLES | « w o [BYNAMIC CONE FENETRATION
ol 3 pLASTIC MATORAC  LiquiD - REMARKS
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]25] @ |SHEARSTRENGTHkPa =
DESCRIPTION =l1s & < zZ = = 0 DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
249.7 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Topsoil
249.0 a
0.7 Silty Clay, trace sand and gravel, 249
containing sand seams
Stiff to very stiff 1 ) 8
Brown to grey-brown
Moist
248.0 o
1.7 Clayey Silt, with sand to some Pl 2 SS 22 248 [
sand, trace to some gravel (TILL) 1
Hard 3 B4
Brown, becoming grey below 3.8 m %44
depth 1A
Moist p
A
1] 3 | SS 43
Al 247
o
L)
ghq
k(‘
bl
pl Ml 4 [ SS 54 o
A
ydl
o)
el 246
14
A
] 5 | sS 41
J)E
A
1B
A 245
g8
141 6 | SS 25 o
38530
#1 B
2441
5.6 Sand, some silt, trace clay 244
Compact
Moist to wet
Grey
7| Ss 25 (o} 0 74 24 2
243
2425
7.2 Silt, some sand, trace gravel and
clay
Compact
Grey
Wet 242
8 | SS 24 o 1 13 79 7
241.0
8.7 Silty Clay to Clayey Silt, some 725 241
sand, trace gravel (TILL) /]
Very stiff ¢
Grey ]
Moist &
4
9 | Ss 19
91
¢ 240
4
Continued Next Page 3 3 Numb for & 3%
+2,x 2 Jumbersrelerio g 9% gTRAIN AT FAILURE

Sensitivity




MIS-MTO 001 001-1159-2-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111502 RECORD OF BOREHOLE No C-3 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4845373.6 ;E 281574.2 ORIGINATED BY _sB
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY LCC
DATUM Geodetic DATE October 20, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
) 6 PLASTIC GeTure  LQUD] =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & m E 21 % o S SHEAR STRENGTH kPa t o ' ; DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
Silty Clay to Clayey Silt, some 4
sand, trace gravel (TILL) "
Very stiff S A 4
Grey §§Av N
Moist g ]
' 239
4l 10| ss | 16 F—
v’
238.4 ’.«V
11.3 End of Borehole
Note:
1. Water encountered during
drilling at about 6.7 m depth
(Elev. 243.0 m).
2. Water level in open borehole
at 10.4 m depth (Elev. 239.3 m)
on completion of drilling.
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

PROJECT _ 001-1159-2

RECORD OF BOREHOLE No C-04-2

1 oF 3 METRIC

MIS-MTO 001 001-1159-2-MTO.GPJ ON_MOT.GDT 12/2/06

W.P. 101-00-00 LOCATION N 4845411.2 ;E 281553.5 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__D-50 Bombardier, 108 mm I.D. Hollow Stem Augers COMPILED BY LCC
DATUM Geodetic September 9-10, 2004 CHECKED BY LCC
DYNAMIC CONE PENETRATION
Uyl 5 PLASTIC yleipe  Llaup|
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
= K ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| © [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
250.8 Ground Surface “ 20 40 60 80 100 25 50 5 GR SA SI CL
. Sand and gravel (FILL)
258‘8 Compact
0.2 Topsoil SS 16
250.2
0.6 Silty Clay to Clayey Silt, some
sand, trace to some gravel, 250
containing sand and silt layers
Sttiff to very stiff ss 25
Brown
Moist
ss | 13 249 =
248.3
2.4 Clayey Silt with sand to some sand,
trace to some gravel (TILL) Ss | 33
Very stiff to hard 248
Grey ©
Moist
SS 52 o
247
SS 50
246
ss | 44 ° H
245
SS 36 o}
244
243
SS 40
242
SS 21 H 6 24 47 23
241

Continued Next Page

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE




@Gﬁlﬂm Foundation Design
JAssociates

MIS-MTO 001 001-1159-2-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111500 RECORD OF BOREHOLE No C-04-2 2 oF 3 METRIC
W.P. 101-00-00 LOCATION N 4845411.2 ;E 281553.5 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__D-50 Bombardier, 108 mm I.D. Hollow Stem Augers COMPILED BY LCC
DATUM Geodetic DATE September 9-10, 2004 CHECKED BY LCC
DYNAMIC CONE PENETRATION
T { PLASTIC yleipe  Llaup|
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
= K ul=g| z L . e L We w w | 35 | cramsize
ELEV & m E 3:1 % o g SHEAR STRENGTH kPa t o ' ; DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
Clayey Silt with sand to some sand, 4 I
trace to some gravel (TILL)
Very stiff to hard
Grey
Moist A B
$gd: 240
B 11| ss | 40
g5gy
X‘
LA
"’h'
¥4
ased
0]
.’;/'D' 239
."
AN
12| ss | 42 a4
238
2375 ¢
13.3 Sand and Silt, trace to some gravel, e b
trace clay (TILL) 4 LF
Very dense 4 4]
Grey BAR
Moist to wet 1R 237
¢
ok
AT 13| SS 107
¢
RN
4
‘i'q; ]
i |
NS
1T 236
&
SN
[ |
N
il
R[4 | ss foo/1d °
ﬁ?,& |
% |8
q_q ~
TR ] 235
4[4
&
EWSd
4 |8
&
TR ]
[
&
18]
%1
ﬂg ‘
RYEY N S VAl 234 ) 6 43 44 7
kot
LB
4
o
18
y®:
Y]]
P
< ME Lo}
R¥N 233
L
dlJ;
SUNE
o1
4]
ks
AL
9]
RYN
&) h_
SNy 232
L
230.9 Y38 mwam mwcrowmine101A0) 231 []
199

Continued Next Page
+ 3 % 3: Numbers refer to

o
o o 3% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 001-1159-2-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111502 RECORD OF BOREHOLE No C-04-2 3 oF 3 METRIC
W.P. 101-00-00 LOCATION N 4845411.2 ;E 281553.5 ORIGINATED BY _PKS
DIST HWY 410 BOREHOLE TYPE__D-50 Bombardier, 108 mm I.D. Hollow Stem Augers COMPILED BY LCC
DATUM Geodetic DATE September 9-10, 2004 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC LIQuID =
£Ez| 9 Lmir  MOISTURE - “hyl £ &
= o |<8] & 20 40 60 80 100 CONTENT z 9
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| © [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION < sl r |3 23| < |o unconFneD  + FIELD VANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA sI CL
End of Borehole
Note:
1. Water level in open borehole
at 12.2 m depth (Elev. 238.6 m)
upon completion of drilling.
o
+3 x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111503 RECORD OF BOREHOLE No E-6 1 0F 1 METRIC
W.P. 101-00-00 LOCATION N 4845906.1 ;E 281281.7 ORIGINATED BY AR
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm Diameter Solid Stem Augers COMPILED BY SP
DATUM _Geodetic DATE May 10, 2001 CHECKED BY LCC
SOIL PROFILE SAMPLES | o w (B G R SENETRATION
il 3 pLasTic NATURAL ) yp = REMARKS
2] I
£zZ| 9 umr  MOSTURE - “hyrl £ &
= o |<8] & 20 40 60 80 100 CONTENT zQ
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]25] @ |SHEARSTRENGTHkPa =
DESCRIPTION =l1s & < zZ = = 0 DISTRIBUTION
DEPTH é S [ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
250.4 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
2583|  Topsol ==
0.2 Clayey Silt, some sand, trace
gravel, containing rootlets 1 AS - 250
Brown
Moist
249.7
0.8 Clayey Silt with sand to some sand,
trace gravel (TILL)
Very stiff to hard sS 22
Brown becoming grey below 3.8 m
depth
Moist 249
SS 26
Z8
[
¥4
yd
248
?; 4| ss | 33 7 29 47 17
DY
74l
PriA
Containing sand layers below )48
approximately 3.0 m depth W] s ss 59
1) 247
8
14
Al
¢l 51
14
#1] 6 | SS 29
246
7| Ss 24
2454
5.0 End of Borehole
Notes:
1. Open borehole dry upon
completion of drilling operations
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-1 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4845015.7 ;E 281788.6 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
) < PLASTIC GeTure  LQUD] =
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
2lEl L | 8 [2E] 2 ! . L L L We w wo [ 54 | crANSsizE
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
248.3 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Topsoil
Ss 8 248
247.5
0.8 Clayey Silt with sand to some sand,
trace to some gravel (TILL)
Hard SS 42
Brown becoming grey below 2.1 m
depth 247
Moist
SS 54 9 30 45 16
246
SS 94 H
ss | 90 245
SS 76
244
SS 50
243
242
SS | 64 H
241
SS 41
240
239
SS 35
238.5
9.8
Continued Next Page 3 3 Numb . 39
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-1 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4845015.7 ;E 281788.6 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
Wegl| < PLASTIC LiQuiD| =
£Ez| 9 Lmir  MOISTURE - “hyl £ &
= o |<8] & 20 40 60 80 100 CONTENT z 9
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| © [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION < S| S 38| < |o UNCONFINED  + FIELD VANE Y )
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA sI CL
End of Borehole
Note:
1. Open borehole dry upon
completion of drilling operations
+3 x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-2 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4845992.8 ;E 281231.8 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]25] @ |SHEARSTRENGTHkPa =
DESCRIPTION =l1s = < |12z = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE ’Y (%)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
249.5 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Topsoil
249.2
0.3 Clayey Silt, trace sand and gravel 1 sS 4
Firm to stiff 249
Brown
Moist
2 | ss 8
248.1
1.4 Clayey Silt with sand to some sand, 248
trace to some gravel (TILL) ©
Very stiff to hard
Brown becoming grey below 3.1 m 3 ss 40
depth
Moist
zshl
v
L] 247
k] 4 | SS 59
g
?-;‘
(L
P
eabal
Hh
] 5| ss | es 4 25 47 24
o] 246
i_)g
A
O
W] 6 | ss | 44 Hi
gz
AT
¢4 245
] 7 | SS 44
b
AL
¥\ 244
b
AT
¥h
8 | SS 34
243
7
A
Mot
; 1494
b 242
SS 29 H
241
SS 29 240
239.8 A 4
9.8

Continued Next Page

+3,x3:

Numbers refer to
Sensitivity

o
03% STRAIN AT FAILURE




MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

E

oundation Design

PROJECT  001-1159-5 RECORD OF BOREHOLE No HML-2 2 oF 2 METRIC
W.P. __ 101-00-00 LOCATION N 4845992.8 E 281231.8 ORIGINATED BY _PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
Wegl| < PLASTIC LiQuiD| =
— Fz]| 9 umr  MOISTURE - Pyl £ 5 &
0 gl » 20 40 60 80 100 CONTENT z 9
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV Sla| & | 3 |2a| & |SHEARSTRENGTHKPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION AR S EE: 5 O UNCONFINED  + FIELD VANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® IGR SA SI CL

End of Borehole
Note:
1. Water level in open borehole at

9.7 m depth ( Elev. 239.8 m) upon
completion of drilling operations

+ 3, % 3: Numbers refer to

Sensitivity

o
03% STRAIN AT FAILURE



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-3 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4846211.6 ;E 281029.2 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
= K ul=g| z L . e L We w w | 35 | cramsize
ELEV & m E 3:1 % o g SHEAR STRENGTH kPa t o ' ; DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
250.8 Ground Surface w 20 40 60 80 100 25 50 75 kN/m® IGR SA SI CL
0.0 Organic Silty Clay, trace sand and
gravel
Very Soft 1 SS 2
Brown
Moist
250.0
0.8 Silty Sand, some gravel, containing 250
silty clay seams
Loose to compact 2 SS 16
Brown to grey !
Wet
o]
248.9 . _ 3 | ss 8 249
1.8 Clayey Silt, trace sand, containing
silt partings
Sttiff to very stiff
Brown to grey
Moist to wet
4 | 8S 19 Hi
248
5| Ss 22
246.9 ' 247
3.8 Clayey Silt with sand to some sand, ¥ B
trace gravel (TILL) .;‘
Very stiff to hard bl 6 | ss | 19 H
Grey $44
Moist to wet 7
<P
87
HH
1] 246
(] 7 | SS 22 7 35 47 11
]
A
A
. Bt
P4
bl
Ldiy
ol 245
8%
#] b4
). -‘.
¥
% s | ss | 28
244,
243
9 | Ss 42
242
dl 10| ss | 41
241.0 %
98 241
Continued Next Page 3 3 Numb for & 3%
+2,x 9, Jumoersrelerio g 9% grRAIN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-3 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846211.6 ;E 281029.2 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM _Geodetic DATE May 30, 2001 CHECKED BY LcC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC LIQuID =
£z 9 Lmr | MOISTURE =yl = & &
= o |<8] & 20 40 60 80 100 CONTENT z 9
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & m E 21 % o S SHEAR STRENGTH kPa t o ' ; DISTRIBUTION
DEPTH DESCRIPTION < sl r |3 23| < |o unconFneD  + FIELD VANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
End of Borehole
Note:
1. Water level in open borehole at
1.2 m depth (Elev. 249.6 m) upon
completion of drilling operations
o
+3 x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



@Gﬁlﬂm Foundation Design
JAssociates

MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111505 RECORD OF BOREHOLE No HML-4 1 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846329.1 ;E 280306.9 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM Geodetic DATE June 13, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
ol = { PLASTIC yleipe  Llaup|
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
21l L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV & m o 3:1 % o g SHEAR STRENGTH kPa t o ' DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
266.3 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Topsoil
266.1
0.2 Clayey Silt with sand to some sand, SS 19 266
trace gravel (TILL)
Very stiff to hard
Brown
Moist
265
SS 74
264
ss | 66 263
SS 80
262
SS 111
261
SS 115
260.1
6.3 Silty Sand to Sand, some silt, trace ss | 121 260 0 81 16 3
gravel
Dense to very dense
Brown
Moist
SS 109
259
SS [0/0.14
258
SS 0/0.13
257

Continued Next Page
+ 3 % 3: Numbers refer to

o
o o 3% STRAIN AT FAILURE
Sensitivity



MIS-MTO 001 001-1159-5-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111505 RECORD OF BOREHOLE No HML-4 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846329.1 ;E 280306.9 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME-55 Bombardier, 150 mm Solid Stem Auger COMPILED BY SP
DATUM Geodetic DATE June 13, 2001 CHECKED BY LCC
DYNAMIC CONE PENETRATION
) 6 PLASTIC yioisTure  HlQUID| =
= n|<8| @ 20 40 60 80 100 UMIT — content HMT S © &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| © [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
Silty Sand to Sand, some silt, trace
gravel
Dense to very dense 256
Brown
Moist
SS_0/0.19
255
254
‘I 253
SS p5/0.19
252
251
250
A 4
13| SS 40
249.0 i 249
17.3 End of Borehole
Note:
1. Water level in open borehole at
16.7 m depth (Elev. 249.6 m) upon
completion of drilling operations
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111503 RECORD OF BOREHOLE No SWM-1 1 0F 1 METRIC
W.P. 101-00-00 LOCATION N 4846299.3 ;E 280946.6 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY JDR
DATUM Geodetic DATE December 12, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
i z pLasTic NATURAL ) yp = REMARKS
E2 O MOISTURE = L
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
21l L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV o|lm| W 2 |12a5] 2 |SHEARSTRENGTH kPa —_—y DISTRIBUTION
DESCRIPTION Els| > | 2 13z]| E
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
251.5 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Organic Silty Clay, some sand
Soft
Brown SS 3 ©
Moist
251
250.7
0.8 Silty Sand to Sandy Silt, trace clay,
containing rootlets
Compact SS 14 o
Brown
Moist
250.0
1.5 Clayey Silt with sand to some sand, ! 250
trace gravel, containing sand
seams (TILL) ss 8 12 34 41 13
Sttiff to very stiff
Grey
Moist to wet
249
SS 10
SS 12 H
248
SS 19 o
247
SS 19
246
SS 20 o 5 26 47 22
245
_ 244
iy ss | 23
2433 yun
8.2 End of Borehole
Note:
1. Water level in open borehole at
1.5 m depth (Elev. 250.0 m) during
drilling.
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

EGolder
%&tes

Foundation Design

PROJECT 00111503 RECORD OF BOREHOLE No WS-5 1 0F 2 METRIC
W.P. 101-00-00 LOCATION N 4846255.2 ;E 280811.7 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY JDR
DATUM Geodetic DATE December 11, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
o) 6 PLASTIC yioisTure  HlQUID| =
5 o |22 B 20 40 60 80 100 ['MT  oontent UMT] 3 O &
21l L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV & @ | ¥ 2 23 g SHEAR STRENGTH kPa ¢ — DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
= z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
254.2 Ground Surface “ 20 40 60 80 100 25 50 5 kN/m® JGR SA sl cL
0.0 Clayey Silt to Silty Clay, some
sand, containing rootlets 254
Firm to stiff 1 SS 7
Brown
Moist
o
253.0 2 | ss 11 253
1.2 Clayey Silt with sand to some sand, >
trace gravel, containing sandy silt
seams (TILL)
Hard
Brown becoming grey below 3.7 m
depth 3| Ss 30
Moist
252
g 4 SS 44 oH
M
b
9
48 251
p 5| Ss 48
Y.
74l
PriA
§b¢
.’.
] 6 | ss | 39
¥ 250
¥
4]
7| ss 32 o
i 249
783
A
4
#et
248
8 | SS 30 3 28 45 14
el
a5
247.2 )
7.0 Silty Sand to Sand, some silt, trace
gravel 247
Compact to dense
Brown to grey
Wet A 4
SS 22 o
246
245
SS 36
Continued Next Page 3 3 Numb . 39
+3,x3; Numbersreferto 3% grpaN AT FAILURE

Sensitivity



EGolder
%&tes

Foundation Design

MIS-MTO 001 001-1159-3-MTO.GPJ ON_MOT.GDT 12/2/06

PROJECT 00111503 RECORD OF BOREHOLE No WS-5 2 oF 2 METRIC
W.P. 101-00-00 LOCATION N 4846255.2 ;E 280811.7 ORIGINATED BY PKS
DIST HWY 410 BOREHOLE TYPE__CME 55 Bombardier, 108 mm ID Hollow Stem Augers COMPILED BY JDR
DATUM Geodetic DATE December 11, 2003 CHECKED BY LCC
DYNAMIC CONE PENETRATION
W ¢ < PLASTIC LIQuID =
£z 9 Lmr | MOISTURE =yl = & &
5 w |<8| & 20 40 60 80 100 CONTENT z 9
2lEl L | 8 [2E] 2 ! . L L L We w wo [ 54 | crANSsizE
ELEV & ol & 3 S s g SHEAR STRENGTH kPa ' o . DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
A z |£°]| @ [® QUCKTRIAXIAL X REMOULDEQ WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
Silty Sand to Sand, some silt, trace
gravel 244
Compact to dense
Brown to grey
Wet
SS 16 [o]
243
242
SS 17
2414
12.8 End of Borehole
Note:
1. Water level in open borehole at
7.6 m depth (Elev. 246.6 m) upon
completetion of drilling.
o
+3,x 3. Numbersreferto 3% grpaN AT FAILURE

Sensitivity



PLOT DATE: February 10, 2006

MINISTRY OF TRANSPORTATION, ONTARIO

FILENAME: T:\Projects\2000\001-1159\001—1159-5\0011159(5)V2001.dwg

15 10+145278
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HWY4108BL
—HWY 410 NBL &
W
o i
v“
|
] S
2 \
—\ I
g8
o £
R
&5 0
W
%

- METRIC

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

HOT 204422,714 HAY 470°C\L MEDIAN
T =or 10500 counmsIE S
/ —

- A " HWY 410 SBL
\ c—04-2

HWY 410 NB

2080407 1S

CONT No.
WP No.101-00-00

HIGHWAY 410

STA. 194500 TO 20+650
HIGH MAST LIGHT POLES
BOREHOLE LOCATIONS

SHEET

Golder Associates Ltd.,
MISSISSAUGA, ONTARIO, CANADA

LEGEND

Borehale — 2001 to 2004 Investigations

Borehole — 1999 Investigation
(Golder Associates Ltd)

Borehole — 1999 Investigations
(Shaheen and Peaker Ltd.)

CO—ORDINATES

No. ELEVATION
NORTHING EASTING
34 246.6 4844632.0 282082.0
C—-04-2 250.8 4845411.2 281553.5
C=3 249.7 4845373.6 281574.2
HML—1 248.3 4845015.7 281788.6

NOTES

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.

REFERENCE

Base plans provided in digital format by URS Canada Inc., on October
20, 2004.

NO. DATE BY REVISION

Geocres No.

HWY. 410 [ProJECT NO. 001-1159 DIST.
SUBM'D. CHKD. DATE: NOV. 2004  |SITE:
DRAWN: JDR cHKD. LCC APPD. LCC WG, 1




MINISTRY OF TRANSPORTATION, ONTARIO

FILENAME: T:\Projects\2000\001-1159\001—1159-5\0011158(5)V2002.dwg

PLOT DATE: February 10, 2006

D\MENS\ONS/%éE_\Z-/r\i/Tg\S AND/OR CONT NO,

MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. WP NO. 1 01 _OO_OO

DATUM: NAD83 (3 MTM) ZONE 10

HIGHWAY 410 SHEET

STA. 204650 TO 21+550
HIGH MAST LIGHT POLES
BOREHOLE LOCATIONS

Golder Associates Ltd.

MISSISSAUGA, ONTARIO, CANADA

TKEY PLAN

LEGEND

Borehole — 2001 to 2004 Investigations

(Golder Associates Ltd.)

‘} Borehole — 1999 Investigation
< 3

Borehole — 1999 Investigations
PRN (Shaheen and Peaker Ltd.)
X
o\ CO—ORDINATES
\ No. ELEVATION
g NORTHING EASTING
5 C1-1 247.3 4845701.9 281416.7
g C1-2 149.7 4845766.4 281339.0
i E-6 250.4 4845906.1 281281.7
! / HML—2 249.5 4845992.8 281231.8

NOTES

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.

REFERENCE

Base plans provided in digital format by URS Canada Inc., on October

20, 2004.
NN \ : ‘ no. | pate | BY REVISION
PLAN Geocres No.
SCALE HWY. 410 [PROJECT NO. 001-1159 DIST.
20 0 20 40 m SUBM'D. CHKD. DATE: NOV. 2004  |SITE:
— DRAWN: JDR cHkD. LCC APPD. LCC WG, 2




MINISTRY OF TRANSPORTATION, ONTARIO

FILENAME: T:\Projects\2000\001-1159\001—1153-5\0011158(5)V2003.dwg

PLOT DATE: February 10, 2006

D\MENS\ONS%AE_\Z-/&/TQ\S AND/OR CONT NO,

MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. WP NO. 1 01 _OO_OO

DATUM: KPS * MTM) ZONE 10

) ‘ HIGHWAY 410 SHEET
) STA. 21+550 TO 22+250
\ HIGH MAST LIGHT POLES

BOREHOLE LOCATIONS

/ ee

/ *

( 20

| (0]

Golder Associates Ltd.,

MISSISSAUGA, ONTARIO, CANADA

2 LEGEND
(%)

Borehole — 2001 to 2004 Investigations

Borehole — 1999 Investigation
(Golder Associates Ltd.)

Borehole — 1999 Investigations
(Shaheen and Peaker Ltd.)

¢ e 0

CO—ORDINATES
No. ELEVATION
NORTHING EASTING
129 259.0 4846359.7 280669.1
03-05 261.8 4846299.8 280567.1
03-06 263.9 4846339.2 2805241
03-10 248.9 4846410.5 280841.9
HML=3 250.8 4846211.6 281029.2
HML—4 266.3 4846329.1 280306.9
SWM—1 251.5 4846299.3 280946.6
Ws—5 254.2 4846255.2 280811.7
VD
(90
o)
)
NOTES

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.

Base plans provided in dig'\lt:\z\Efl__mE]thl?}lR(;%Gnodo Inc., on October
20, 2004.
NO. DATE BY REVISION
Geocres No.
HWY. 410 [PrRoJECT NO. 001-1159 DIST.
SUBM’D. CHKD. DATE: NOV. 2004 SITE:
P DRAWN: JDR CHKD. LCC APPD. LCC DWG. 3
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GRAIN SIZE DISTRIBUTION TEST RESULT
Surficial Clayey Silt to Silty Clay

FIGURE 2

100

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

Size of openings, inches

90

80

70

60

50

40

PERCENT FINER THAN

30

20

10

09

200 100 6050 40 30 20 16 19 8 4 3 3/?"1/2"3/4"1" 1%" 3" 4% 6"
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001 0.001 0.01 X 1 0 700
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)
® 2 246.3

Date 11/1/2004
Project 001-11569

Golder Associates

Prepared by LG
Checked by
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GRAIN SIZE DISTRIBUTION TEST RESULTS

Clayey Silt Till to Silty Clay Till FIGURE 4A
(Including Interlayers)
U.S.8. Sieve size, meshes/inch Size of openings, inches
200 100 B0SO 40 30 20 16 10 8 43 3BM273AMT 1% 3T 4% 6"
100 prTET— S » ‘
%,é/%;ﬁ;fw;: /
s &7
90 = om */4;;/ .
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70 ‘, 2&, A~
= e
< E /'///
60 ; :
oo ' 4 /
wl | ;y
% 50 / /2
’— |
=
S 4o
o
]
Q.
30
20
10 o
= s
< — T :,
0.%001 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)

® 03-06 8 257.6
] 03-10 8 241.1
@ C1-2 4 247.2
o] C-3 7 243 .4
] C-3 8 241.8
& EG 4 247.9

Date 11/1/2004

Project 001-1159 Golder Associates

Prepared by LG
Checked by




GRAIN SIZE DISTRIBUTION TEST RESULTS FIGURE 4B

Clayey Silt Till to Silty Clay Till

U.S.8. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 20 18 10 8 43 BUUUANT 1R 3 AT 6
100 ' 1= il —
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H " ot
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20 A :
%&555%/!?/,€K
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[ 60 2 A
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& W
& Vi
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20 ‘//
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10
0 %001 0.001 0.01 01 1 0 100

GRAIN SIZE, mm

Date 11/1/2004
Project 001-1159

SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE  COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE

LEGEND
SYMBOL BOREHOLE SAMPLE  ELEVATION (m)

® HML-1 3 246.5

B HML-2 5 246.2

* HML-3 7 245.9

o SWM-1 3 249.7

o SWM-1 8 245.1

& WS-5 8 247.8

Prepared by LG

Golder Associates Checked byﬁ{a/_/
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Sand to Sand and Silt

FIGURE 6

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

Size of openings, inches

200 100 B050 40 30 20 1'6 10 8 4 3 3/8"1/2"3/4"1" 1h" 3" 4%" 8"
100 e e e D -
- i e
A ad
90 5
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70
z
b
£ eo ‘
x
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™ 50 ‘ #
-
O 40 4!
i /
i
[+ 18

30

20

e
10 R &
f ?Z o
09007 0.001 6.0 X T 70 100
GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MED{UM COARSE : FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND

SYMBOL BOREHOLE SAMPLE ELEVATION (m)

O ¢ B &

Date 11/1/2004
Project 001-1159

03-05
03-05
03-10
HML-4

7
12
11

7

Golder Associates

257.0
249.4
236.5
259.8

Prepared by LG
Checked by
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. Mmtstry uf

Foundation Design
RECORD OF BOREHOLE No 34 10F 1 METRIC
W.P. 130-99-00 LOCATION A844832N; 282080 ORIGINATED BY Mm.T
DIST__ Centmal _ HWY __ a1 BOREMOLE TYPE _Solid Stsm Augers COMPILEDBY G671
DATUM _Geodstic DATE 22.10.89 CHECKED BY z2.0
L PROFILE DYNAMIC CONE PENETRA‘“ON
S0IL PRO SAMPLES ﬁ - Y rRESiSTANCE 2“‘ mASTC xamn:s oo & REMARKS
Eﬁ m§§§ 20 4 60 80 10 ‘“"canan‘“"%%sﬂ
= 3 = . wp w wy RAIN SIZE
ELEV. DESCRIPTION elel g 212 g SHEAR STRENGTH ¥Pa A % | psTRiBUTION
DEPTH sl E >3 § % |0 UNCONFINED  + FIELD VANE ¥ )
2 zlg B |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
246.6] Ground Surtace w 20 4 60 80 100 20 40 680 wm3 [GR sA 81 oL
00! 400 mm TOPSOIL =]
246.2 1 iss| 7
04 f 246
HMoalss| ° 21g | 8 40 41 90
A
%
Hlslss| 2 245
) 2
Hetaroganecus mixturs of L1/
Clayey Sit Aalss| @ o ° 213
some sand andd grave! /' 244
| {CLAYEYSLTTILL) 4%
with Sandy Sift Till zones, soms )’/ 5| 55| 82
sand and sit seamsfenses, - s
occasional cobbles and boulders, AL 43
brovwn 10 3.3 m, grey below, firm to 16 | ss |eans o N5
stiff 1o 1.1 m, very stiff 1o hard A
below, damp to molst to 7.0 m, vy 242
moist to wet below A7 ss| 2 7 37 44 12
ot
1
o
118|ss| % 241 26
7
%%
Alolss| 2
% 240
Ye's
//
/‘ A
Y 239}
/2/ 0] 85 30 =] 2.8
¥
4%
’f"( ¥ 238
1 *
g4
q
2570 Al es | es
9.8 End of borshole
Water level on compietion at 8.8 m
Watar levet not stabllized
o3 x 3 Numbers refsr to ,535
"7 Sensitivity Jh (%) STRAIN AT FAILURE
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1999 INVESTIGATION
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N8057129.8H

DATA INPUT:  phnB057129.bh 1/99

SOILMSE

W 527800~ - RECORD OF BOREHOLE = 129 SHEET 1 OF 2
DIST: St 5+515 o : ‘ 1 'BORING DATE: Jan. 18, 1999 DATUM: . Geodetic
LOCATION: - N 4845562 E 596628 (NAD ;83)‘ PROJECT: 981-8057
NE e e R |
:(J [} é "6 £ % g PIEZOMETER
B IR J & S : ! ! ! | ! ! ; Qw OR
£l ¢ DESCRIPTION < g g g SHEARSTRENGTH natv- + Q-® WATER CONTENT, PERCENT EF .ﬁ;ﬁ;‘fjﬁe
e = 2 & | cukpa fomV- @ U-O e oW w Qg ON
a g = o 10 20 30 40 -
o GROUND SURFACE —
TOPSOIL
1CLAYEY SILT, some sand, trace 6:2: / /
gravel, trace organics a7
Elard 555 AS o} /
Moist 972 % %
Some oxidation noted (144 s
1 (TILL) 47 oo |75 o MH / ]
%% )
1) /
7is /
i 8% : 7
7 o
2 %6 / .
SAND and SILT, trace to some 4 / /
gravel, trace clay, cobbles A /
Very dense / / /
Brown 7 50 | g5 S MH /
Moist ’ Do / /
?ﬁLmS oxidation noted ’ / /
3 g %/ -
4 Backdfill /é
3 é/
i o
,, z i
f %
m : )
g ; 50 |50/ /
& 5 p DO} 15 © /
! /
28 ., 7
sl T ’ / -
?/
: )
: %%
o
: 7
50 |50/ o
SAND, some silt to SILTY SAND, pojs
trace gravel
Very dense Bentonite
Brown Seal
Moist, becoming wet below
7 7.5 m depth
é% o q MH =L
8 . -
Silica Sand
? g
EON T o ]
Cave
B e — I S A I N SN AR (RS I
DEPTH SCALE LOGGED: MG
i to 50 Golder Associates CHECKED:




N8057129.BH

we. 227800 ~ RECORD OF BOREHOLE 129 SHEET 2 OF 2

phnig057129.bh 1/99

DATA INPUT:

SOHMé

DIST. Stn5+515 ; : o ~ BORING DATE: :Jan. 18,1999 DATUM: Geodetic
~LOCATION: "N 4845562 E 596628 (NAD 83) L : ) : ‘PROJECT: -981-8057
o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION ~ HYDRAULIC CONDUCTIVITY,
w e) RESISTANCE, BLOWS/0.3m ! k. cm/s o
ol E . € AN £z PIEZOMETER
gd g S & P ! ! i ! ! ! S OR
= Elaev |8|w|g : ' = STANDPIPE
el 2 DESCRIPTION < 3 | £ |§ | SHEARSTRENGTH natv- + Q-® WATER CONTENT, PERCENT ox INSTALLATION
& z < |DEPTH | 2 g | cu xra remV- @ U-O Wp 0¥ w1 Qg
e 2 = (m) @ 10 20 30 40
o | conmnueoFRompreviouspace L L 1 1L -
SAND, some siit to SILTY SAND, .
trace gravel
Very dense
Brown AER
Moist, becoming wet below AR -
£]7.5 m depth T 50 |60/
el 8 0 5o |15 b
1w |8 7
28
ik Cave
g2
]
14
a
E
E
¥
12 pt
50 |50/
sas.50] 1 | DO 18 o
END OF BOREHOLE 12.50 Water level in
open borehole at
8.0 m depth upon
compietion of
13 drilling
Borehole caved to
8.1 m depth upon
completion of
drilling
Water level in
piezometer at
14 7.8 m depth on
Jan. 21, 1598
15
16
17
18
19
20
DEPTH SCALE LOGGED: MG
110 50 Golder Associates CHECKED:
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