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FOUNDATION INVESTIGATION REPORT
HIGH MAST LIGHTING POLES
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P, 2167-05-60

Geocres Number: 30M12-275

PART 1: FACTUAL INFORMATION

I INTRODUCTION

This report presents the factual findings obtained from a foundation investigation for the detailed
design of high mast lighting (HML) poles at the Highway 401 and Hurontario Street interchange,
which is part of the Highway 401 widening from Highway 410 to Credit River in Mississauga,
Ontario.

The purpose of the investigation was to explore the subsurface conditions in the general vicinities of
the proposed HML poles and, based on the data obtained, to provide a borehole location plan, records
of boreholes, laboratory test results and a written description of the subsurface conditions.

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

In the preparation of this report and in addition to the boreholes drilled for the HML poles, general
reference has been made to information on subsurface conditions contained in other foundation
reports. The titles of these reports are listed as follows:

¢ Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Highway 401 Widening, Highway 410 to Credit River, Hwy 401 WB Express to
Hurontario Street N/S Ramp, Mississauga, Ontario, G.W.P. 2149-01.00 & 2150-01-00,
Site 24-756, 19-1423-11, prepared for MMM Group Limited, dated September 14, 2007
{Reference 1).

¢« Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Hurontario Street Underpass, Highway 401 Widening, Highway 410 to Credit
River, Mississauga, Omntario, G.W.P. 2140-01-00 & 2150-01-00, Site 24-132,

THLERENERY
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19-1423-11, prepared for MMM Group Limited, dated September 13, 2007
(Reference 2).

o Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Hurontario Street South to Highway 401 East Ramp, Highway 401 Widening,
Highway 410 to Credit River, Mississauga, Ontario, G.W.P. 2107-05-00,
WP 2107-05-02, Site 24-757, 19-1423-11, prepared for MMM Group Limited, dated
December 18, 2007 (Reference 3).

» Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Repori, Hurontario North Access Road / N-W Ramp Structure and Retaining Walls,
Highway 401 Widening, Highway 410 to Credit River, Mississauga, Ontario, G.W.P.
2107-05-00, WP 2107-05-04, Site 24-759, 19-1423-11, prepared for MMM Group
Limited, dated January 22, 2607 (Reference 4).

e Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Hurontario Street South Access Road Structure and Retaining Walls, Highway
401 Widening, Highway 410 to Credit River, Mississauga, Ontario, G.W.P. 2107-05-00,
WP 2107-05-03, Site 24-758, 19-1423-11, prepared for MMM Group Limited, dated
February 8, 2007 (Reference 5).

e Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Patrol Yard, Highway 401 Widening, Highway 410 to Credit River, Mississauga,
Ontario, G.W.P. 2107-05-00, 19-1423-11, prepared for MMM Group Limited, dated
March 11, 2007 (Reference 6).

e Thurber Engineering Ltd. report titled “Draft Foundation Investigation and Design
Report, Culverts, Highway 401 Widening, Highway 410 to Credit River, Mississauga,
Ontario, G.W.P., 2107-05-00, prepared for MMM Group Limited, dated March, 2007
(Reference 7).

Records of boreholes from these reports relevant to the HML poles are attached in Appendix C for

reference,

2  SITE DESCRIPTION

A total of ten HML poles are proposed at the Highway 401 and Hurontaric Street imterchange in
Mississauga, Ontario, Five HML poles are proposed along the Highway 401 median on the east side
of Hurontario Street, Three additional HML poles will be placed along the proposed Hwy 401 WB
Express to Hurontario Street N/S Ramp, located approximately 400 m east of Highway 401 and
Hurontario Street interchange. Three other HML poles will be placed within the patrol vyard,
Reference 6 provides recommendations for foundation design for the three HML poles within the
Patrol Yard.

LI
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The lands at the northwest quadrant of Highway 401 and Hurontario Street are generally vacant and
undeveloped. Vegetation is moderate consisting mainly of {all grass and shrubs. To the east of
Hurontario Street and south of Highway 401, lands have been developed for commercial and
industrial uses, The topography is typically flat.

The general site area is located within the physiographic region known as the Peel Plain,
characterized by a level to undulating cohesive glacial till typically less than 1 m to 7 m thick which
is underlain by reddish brown shale of the Queenston Formation with grey limestone and siltstone
interbeds.

3 SITE INVESTIGATION AND FIELD TESTING

Site investigation and field testing for the proposed High Mast Lighting (HML) poles consisted of
drilling and sampling a total of 5 boreholes at selected locations in the vicinities of the poles. This
report focuses on the boreholes drilled and sampied for the HML poles as well as other boreholes
relevant to the HML poles in References 1 to 7. A summary of the borehole designations for the
HML poles that are not referenced elsewhere is provided in Table 3.1.

Table 3.1 — Borehole Designations

J_— Borehole Stratum at
. Drilling Date N -
Borehole Location 2007) Termination | Termination

: Depth (m) Depth
Northwest quadrant of Highway 401 Shale

HML-01 and Hurontario Street interchange October 3 37 bedrock
Southwest quadrant of Highway 401 Shale

HML-02 and Hurontario Street inferchange October 22 6.1 bedrock
Northeast quadrant of Highway 401 J Shale

HML-03 and Hurontario Street interchange October 5 10.4 bedrock
HIML-04 Scutheast quadrant of Highway 401 | September 17 11.0 Shale

and Hurontario Street interchange and 24 ) bedrock
HML-05 Highway 401 WB Collectors, September 28 113 Shale

approximate Station 19+672 and October 1 ) bedrock

The approximate borehole locations are shown on the Borehole Location Drawings in Appendix D.
The coordinates and elevations of the boreholes are given on these drawings and on the individual
Record of Borehole Sheets in Appendix A,

The detailed subsurface soil and groundwater conditions encountered in the boreholes included in
References 1 to 7 drilled in the interchange area and which are relevant to the HML locations, are
presented on the Records of Boreholes in Appendix C.

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

UL IR RS
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Solid stem augers were used to advance the boreholes in the overburden and into the shale. Samples
were obtained at selected intervals using a 50 mm diameter split spoon sampler in conjunction with
Standard Penetration Testing (SPT). NQ rock coring equipment was used to recover core samples of
the bedrock in the boreholes.

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

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation (RQD)
and the Fracture Indices (F1) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations. Five
standpipe piezometers consisting of 19 mm PVC pipes with screens were installed in the boreholes to
permit monitoring of groundwater levels. Details of the piezometer installations and other borehole
completion details are as shown in Table 3.2.

Table 3.2 — Borehole Completion Details

Piezometer Tip
Borehole Depth/ Completion Details
FElevation {m)

HML-01 5.7/185.5 Sand from 5.7 m to 3.7 m, bentonite grout to surface.
HML-02 6.1/184.1 Sand from 6.1 m to 4.0 m, bentonite grout to surface.
HML-03 10.4/182.1 Sand from 10.4 m to 8.5 m, bentonite grout to surface.
HML-04 11.0/181.1 Sand from 11.0 m to 9.1 m, bentonite grout to surface,
HML-05 11.1/186.3 Sand from 11.1 m to 9.2 m, bentonite grout to surface.

4 LABORATORY TESTING

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

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

TRALACHEREEET
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S  DESCRIPTICN OF SUBSURFACE CONDITIONS

This section presents a generalized summary of the subsurface conditions encountered at the borehole
locations drilled specifically for the HML poles (Boreholes HML-01 to HML-05). Reference is made
to the Records of Borehole sheets in Appendix A. Records of relevant Borehole Sheets from other
recent investigations in the vicinity are included in Appendix C. Details of the encountered soil and
rock stratigraphy are presented in these appendices. An overall description of the stratigraphy
encountered in Boreholes HML-01 to HML-05 is given in the following paragraphs. However, the
factual data presented in the Record of Borehole Sheets governs any interpretation of the site
conditions.

In general terins, the soil stratigraphy encountered at this site congists of topsoil overlying fill which
is underlain by native silty clay/clayey silt till deposits. Weathered shale bedrock was contacted
below the till deposits. More detailed descriptions of the individual stratum are presented below.

5.1 Topseil

Topsoil was identified at ground surface in the boreholes, except in Borehole HML-02, The
topsoil thickness generally ranged from 25 mm to 100 mm. The topsoil thickness may vary
between and beyond the borehole locations and the data is not intended for the purpose of
estimating quantities.

52 Fill

Fill was encountered below the topsoil in Boreholes HML-01, HML-04 and HML-05. In
Boreholes HML-04 and HML-05, the fill consists of brown silty clay containing trace to
some sand, trace of gravel and occasional rootlets. In Borehole HML-01, the fill consists of
reddish brown shale with trace of gravel. Thickness of the fill ranged from 0.6 m to 0.7 m.

Based on recorded SPT N-values ranging between 20 and 26 blows for 0.3 m of penetration,
the silty clay fill is described as very stiff. An SPT N-value of 50 blows per 0.15 m
penetration was observed within the shale fill, indicating a bard consistency.

The natural moisture contents of the fill samples obtained were approximately 17% in the
clay fill and 3% in the shale fill,

The depth to the base of the filf ranged from 0.6 m to 0.8 m (Elevations 190.6 m to 196.6).
53 Silty Clay Tilf and Clayey Silt Tili

Deposits of native brown/reddish brown to grey silty clay till and ¢layey silt till with sand to
some sand, irace of gravel, occasional rootlets and red shale fragments were contacted below
the fill and topsoil in all the boreholes. Thickness of the till deposits ranged from 0.9 m to
6.5 m,

TLEHEER
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Based on SPT N-values ranging from 16 blows for 0.3 m of penetration to greater than 50
blows for 0.1 m of penetration, the silty clay till and clayey silt till are described as very stiff
to hard.

The natural moisture contents of the samples recovered from the silty clay till and clayey silt
till layers ranged from 8 to 21%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figures Bl and B2 of Appendix B. Atterberg Limit test results are presented
on Figures B3 and B4 of Appendix B.

The results of laboratory gradation and Atterberg Limits tests are summarized as follows:

Soil Particles (%)
Gravel 0to2
Sand 16to 54
Silt 33 to 61
Clay 121027
Index Property (%)
Liquid Limit 20 to 32
Plastic Limit 12017
Plasticity Index 8to 15

The above results show that the silty clay till and clayey silt till are of low plasticity with a
group symbol of CL.

The depth to the base of the till deposits ranged from 1.0 m to 6.7 m (Elevations 185.4 m to
193.7 m).

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

5.4 Bedrock

The soils described above were found to be underiain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as fine-grained, thinly
bedded and contains numerous hard interbedded siltstone and limestone layers. The shale
bedrock is typically highly weathered within the upper zone with the degree of weathering
decreasing with depth. SPT N-values obtained in the upper part of the shale bedrock ranged
from 80 blows per 0.3 m of penetration to greater than 100 blows per less than 0.3 m
penetration. Moisture contents of disturbed shale samples ranged from 2 to 7%. Elevations
of the top of bedrock are shown in Table 5.1.

THLIEEREEY
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Table 5.1 — Elevation of Top of Weathered Bedrock

Depth to Weathered Top of Weathered

Borehole Bedrock Bedrock Elevation
{m) (m)

HML-01* 1.5 i89.0
HML-02* 1.0 189.2
HML-(3* 6.6 186.0
HML-04# 0.7 185.4
HML-05* 3.7 193.7

* Proved by coring below augered depth

The depth and elevation of shale bedrock in the other boreholes reported in References 1 to 7 which

are relevant to the HML poles are presented in Table 5.2.

TSR
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Table 5.2 — Elevation of Top of Weathered Bedrock

v?:i;i;z d Tep of Weathered
Borehole B Bedrock Elevation
edrock ()
(m)

BWO1 11.8* 189.9
BW02-07 10.8%* 191.1
BWO5 1.2 193.9
BWO7 1.6% 191.6
BW10 4.0% 190.6
BwWil 4.0% 188.6
BW12 4.1 190.0
H2 13.7 186.1
Ho 11.7*% 1879

H7 - -
HE 3.8 189.2
NAROR 5.5% 188.2
NARI13 4.3 19G.1
RW1-1 1.5 188.3
RWI1-2 0.6 190.1
Rw2-1 0.8 189.5
RW2-2 1.2 189.8
RwW3-1 1.5 185.4
RW3-2 3.1 190.1
C3-1 0.6 185.6
C3-2 0.6 184.4

C4-1 - -

Cd-2 . -
C4-3 5.2 186.6
Cd-4 5.5 1852
HAR-I5 7.3% 189.3
HAR-16 6.7 189.4
HARIS 5.8 189.2
RSE-17 4.0 1873

*Proved by coring below augered depth
** Auger refusal

Bedrock cores were collected using NQ sized coring equipment. Total Core Recovery (TCR)
in the bedrock ranged from 91% o 100% in most core runs, except in Borehole HML-03
Run 1 where the TCR was 23%.

The RQD values recorded for five of the core tuns ranged from 57% to 100% indicating fair
to excellent rock quality. Fracture lndex (F1) of the rock, expressed as fractures per 0.3 m of
core, ranged from 0 to greater than 10,

TFELRERERT
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The results of Point Load tests conducted on rock layers/interbeds of intact core samples were

as follows:
Inferred Unconfined
Rock Type Compressive Strength (UCS)
(MPa)
Shale or shale/siltstone 3t027
Siltstone 40 to 85
Limestone 60 to 167

It must be noted, however, that point load tests were possible only on less weathered shale or
higher strength limestone and siltstone interbed samples as the more typically weathered
shale cores tended to be too weak for point load testing. Broken zones were observed within
the cores at various depths.

The shale bedrock typically contains layers of siltstone and limestone that can be significantly
harder than the shale itself. The distribution, thickness and strength of these layers vary from
location to location, and these layers typically exhibit less pronounced weathering than the
shale. The logs indicated that these hard interbeds range approximately from 20 to 300 mm
in thickness. Sampling and interpretation from small diameter boreholes may underestimate
the frequency, thickness and strength of the strong layers and therefore geological expertise
and past experience must be applied in any decision making process regarding the bedrock.

55 Water Levels

Water level was cbserved in the boreholes during and upon completion of drilling. Standpipe
piezometers were installed in the five boreholes to monitor water levels after completion of
drilling. The water levels measured in the piezometers are summarized in Table 5.3.

TRLACERERE
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Table 5.3 - Measured Groundwater Levels

Date ‘Water Level (m)
HML Borehole 2007) Depth | Elevation Comment
Ociober 5 2.0 189.2
October 18 1.5 189.7 In piezometer
L HML-] November 1 1.3 189.7
November 15 1.3 189.9
November 1 3.7 186.5 In piezometer
2 HML-2 November 15 3.9 186.3
October 18 1.3 191.2 In bi
3 HML-3 November | 12 191.3 piezometer
November 15 1.3 191.2
Qctober 18 1.4 190.8 It piezometor
4 HML-4 November | 1.0 191.2 P
November 15 1.1 191.0
October 5 3.0 194.4
October 18 3.0 194.4 In piezometer
> HML-5 | ovember 1 | 3.1 194.3
November 15 3.0 194.4

The above table, indicates that the groundwater levels range from Elevations 186.3 m to
194.4 m.

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

6 MISCELLANEOUS

Borehole locations and ground surface elevations were supplied to Thurber by MMM Group Limited.
The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax Ontario,
The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber Engineering
Lid.

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

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

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

the report.
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Appendix A

Record of Borehole Sheets
(HML investigation)
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SQILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 to 200mm
Gravel 4,75 to 75mm

Sand 0.075 to 4.75mm
Silt 0.002 10 0.075mm
Clay Less than 0.002mm

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

TERMINOLOGY

Trace or Qceasional

Some

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

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

VISUAL IDENTIFICATION
same

same

5to0 75mm

Not visible particles to Smm
Non-plastic particles, not visible to
the naked eye

Plastic particles, not visible to

the naked eve

PROPORTION
Less than 10%
[0 10 20%
2010 35%
35 10 50%

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTY! W’
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 12 ta 25 2to4

Firm 25to 50 4to 8

Stiff 50 to 100 Sto 15

Very Stiff 100 to 200 151030

Hard Greater than 200 Greater than 30

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

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

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 410 10

Compact 10 to 30

Dense 30 to 50

Very Dense Greater than 50

LEGEND FOR RECORDS QF BOREHOLES

SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Samplie TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Seil Core

Undisturbed Shear Strength
Sensitivity =  cemeeme e
Remoulded Shear Strength

. A Water Level
Cren Shear Strength Determination by Pocket Penetrometer

SPT "N’ Value Standard Penetration Test ‘N’ Value ~ refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameler split speon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Centinucus penetration of a 50 mm outside diameler, 60° canicat

steel point attached to “A” size rods driven by a 63.3 kg hammer free falling a height of 0.76 m. The resisiance Lo cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisiurbed ground.



UNIFIED SOILS CLASSIFICATION

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

CLAY SHALE

SANDSTONE

SILTSTONE

CLAYSTONE

COAL




ONTMT4S 2311.6P)  3M7/08

| Ministry of
v Transportalion

Onario -l
RECORD OF BOREHOLE No HML-01 10F1 METRIC
GW.P,_ 21070500 LOCATION NW Quadrant of HWY 401 & Hurontario St.int, N 4 832 243,630 F 289 771.988  ORIGINATED BY GA
HWY 401 BOREHOLE TYPE  Sofid Slem Augers/NQ Coring COMPIEDBY _ ES
DATUM _Geodetic DATE 2007-03-10 - 2007-03-10 CHECKED BY RPR
SOl PROFLE SPLES |5 |y [ESSReR e
Lo z PLASTIC :Qmé ugwo | E REMARKS
5 wl|2E| 8 00 40 60 80 100 ™ o M| Z 8 &
Sl sl=z1 2 ot MO W we w w | 58 | cransize
ELEV Lo g Z1S8a] 2 [SHEARSTRENGTH kPa
L DESCRIFTION [l - % 2| Zz = e e DISTRIBUTION
DEPTH =|3 fa 1381 £ |O UNCONFINED + FIELD VANE ¥ %)
ElE 2 &1 4 ;e ouCKTRIAXIAL X tABVANE | WATER CONTENT (%)
191.2 w 20 40 60 8D 100 20 40 &0 im 2 |GR SA 81 L
i TOPSOIL: (25mm]) /] 1§ 85 | 50 o
. 150 191
SHALE, frace gravel, hard, reddish :
brown, maist
1906 ey )
0.6 1%
Clayey SILT with sand, irace gravel »
Very Stiff 1
Brown J/ i2 S5 28 a 1035 47 17
{TILL) T 190
189.6 ¥ =1
< L 4
1.5 SHALE, highly to maderately
weathered, thinly bedded, reddish 050
brown, with green-grey sittstone and
grey limestone interbeds
o ™ 189
S5 &
000
Fi
Coring started at 2.7m RUN 1#
Horizontal joint at 2.8, 2.92, 3.02, 20 | TeR=100%,
3.33,3.38,394 417, and 4.11m SCR=70%,
Green-grey sitstone inlerbeds at 2.74 188 * ROD=57%,
to 2.79m, 2.80, 3.05, 3.30, 3.40, 3.45, UCS=6MPa
3.66, 4.14 and 4.19m RUN 1 (Shate/Siltstane)
Highly braken zones at 3.96 to 4.14 UCS = 39 MPa
and 2.79 10 2.87m i (Sihstane)
10
87 RUN 2#
Maoderately ta sightly weathered o] =100
Green-grey sillstone interbeds at 4.39, TCR=100%.
4.45 to 4.47, 4.52 to 4.57, 5.18 and 0 SCR=82%,
5.38m RQD=84%,
Limestone interbeds at 4.62 to 4.70, RUN UCS=4MPa
4.93 to 4.95, 5.23 10 5.28 and 5.64 to 0 {Shale/Siltstone)
5.69m 186 l}uCS ='50 MPa
Horizontal joints at 5.23, 5.28, 5.38 and 4  fllimestone)
5.44m
185.5 0
5.7 END OF BOREHOLE AT 5.68m.
BOREHC E OPEN UPCN
COMPLETION.
Piezometer installation consists of
18mm diameter schedule 40 PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
Cct 05/07 20 184.2
Cot 18/07 15 188.7
Nov 01/07 1.5 189.7
Nov 15/07 1.3 180.9
3 3. MNumb fer & 2
8k Umbers rerer 1o 15,¢_5

Sensitivity

10

{%) STRAIN AT FAILURE




Ministry of =
W Transportation E E

ONTMT4S 2311.GPJ 36708

Onlario TRt
RECORD OF BOREHOLE Mo HML-02 10F 1 METRIC
GW.P.  2107-0500 LOCATION SW Quadrant of HWY 401 & Hurpntario St, int., N 4 832 097.475 E 289 804.136 ORIGINATED BY _vs
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMPILED BY ES
DATUM _Geodetic DATE 2007-10-22 - 2007-10-22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ﬂ RESISTANCE PLOT A - REMARKS
E %) g —2,__ PLASTIC MOISTURE LIGUID - =
5 w|25| @ 20040 80 80 100 HMT oo T O &
e i “1z2E| = S — wp w w | 28 | cramsize
ELEV B W ol = 2 {SHEAR STRENGTH kPa e Geeeereeee] DISTRIBUTION
DESCRIPTION =1s |25 [
DEPTH z13 [ Z[3&| £ |O UNCONFINED + FIELDVANE ¥ (%)
El= z |29 © e QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
1502 ] 20 40 80 83 400 20 40 60 kim 2 |Gr sa 91 L
0o Silty CLAY, some sand, race gravel A
Very Stiff ﬁ'/
! 150 1 .
Brown //’; L I i 2 9 52 27
(TILL 7%
r}
7
i
18e2 A 2 | ss | e °
1.0 SHALE, highly weathered, thinly to
very thinly bedded, reddish brown, with 189
green-grey sitstone and grey imestone
interb
interbeds T 50 °
188
4 | 88 82 ]
Fl
Slightly weathered {o fresh >5 RUN 32 .
Coring startad at 3.1m 187 TCR=81%,
Siitstone interbeds at 3.12 to 3.15, . SCR=83%,
34010 345,391 to 3.84 and 4.47 Lo ROD=83%
4.42m UCS =23 MPa
Highly broken zanes at 3.05 to 3.40m 1 I RUN 0 (Usé‘g'e"ggﬁgw)
. | = a
Limestone interbeds at 3.61, 3.68 and {Limestane)
39610 4.04m 0
186
o]
Fresh, thinly bedded 0 RUN 2
TCR=100%,
Siltstone interbeds at 5.33 to 5.41, SCR=100%,
5.44, 5 46, 5.54, 5,64 10 5.66 and 5.89 9 |rap=t100%
to5.82m CS = 4 MPa
Limestone interbeds at 4,75, 4.80, 2 | RUN 185 0 (ShalefSilistone)
521, 57210 5.79, 5.84 and 5.94 to UGS = 50 MPa
6.25m o {Limestone)
184.1 §
6.1 END OF BOREHOLE AT 6.1m.
Pigzemeler installation consisis of
19mm diameter schedule 40 PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH{m)  ELEV. {m}
Mov 01/07 3.7 186.5
Nov 15/07 3.9 188.3
4+ 3 w3 MNumbers refer to 153;5
" Sensilivity 7 (%) STRAIN AT FAILURE



36108

ONTMT4S 2311.GPJ

%Ainis(ry gf i
ransportation
Cntario n E
RECORD OF BOREHOLE No HML-03 10F 2 METRIC
GW.P,__ 21070500 LOCATION NE Quadrant of HWY 401 & Hurontario St. Int., N4 832 357.348 € 290 008,800 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE __Solig Stem Augers/NQ Coring COMPILED BY ES
DATUM Geodetic DATE 2007-10-05 - 2007-10-05 CHECKED BY RPR
SOIL PROFILE SAMPLES | . W [RENAMIC CONG PENETRATION
W o = FLASTIC N”SU;; el I REMARKS
[ MOt
5 . ﬂ é cz) 8 2;0 4|0 6]0 SIG 190 LIMIT CONYENT LIMET g 9] &
=l =z
ELEY e8] w| 2|e5| & [SHEARSTRENGTHKPa P v wo| T | SR s
DESCRIPTION =12 & z|zg| & —_—y DISTRIBUTION
DEPTH é 5 E > 8 & g C UNCONFINED + FIELD VANE ¥ (%}
El= ZIEC| @ Je QUICKTRAXAL X LABVANE WATER CONTENT (%)
192.5 i 20 40 80 80 100 20 40 B0 kim 2 IGR SA SI CL
00 — ]
TOPSOIL: {1 Ly
0.t OIL: (100mm) 2}2
Silty CLAY, some sand, accasional /-,ej’ iiss| 2 o
rootiets ﬁ'/
Very stiff g1 152
Brown to motiled brown-grey A
{TILLy "g;
A
P 2| ss | s o
n7 ¥
r//
H/
A g 191
2’
] = | ss | w7 3
27
7
A
,:ﬁg a|ss | =6 190 e ¢ 16 &1 23
1]
%7
%
)
Hard ‘ 1 5 | ss | sw o
Occasional iron oxidized siains ,’f"/
/ +
é;‘; o
s 189
.
15
7z
‘
1A
188.0 %% .
46 ﬁlayey SILT with sand, trace gravel /z a ss 69/ o 1 a9 58
ard I
Brown to grey . 1 (SHCL)
(TiLL) Lok
g7t
1 187
186.4 4]
6.1 i
Silty CLAY, trace to some sand, trace 71 ss i 152 o
gravel
186.0 Hard
56 Grey to reddish brown 186
{TiLL)
SHALE, highly weathered, thinly
bedded, reddish brown, with limestone
and grean-grey silistone interbeds, Fl
oocasional clay seams RUN 1%
Coring started at 7.3m 185 >0 reR=100%,
Highly broken zones at 7.31 to 7.59 SCR=T0%,
and 7.67to 7.72m 5 RQD=66%
Limestone interbeds at 7.47 and 7.59 UCS=3MPa
o 7.62m 1 | RUN ol Average (Shale)
Green-grey sillstone interbeds at 7.33, UCS =12 MPa
7.57,7.70to 7.77, 8.03, 8.46 ta B.51, a (Shale/Silslone)
5.56,8.61, 86910871 and B.73 o HCS = 52 hPa
.56, 8.61, 8. X X 184 {Sitstone)
8.84m o UCS = 167 MPa
Horizontal joints at 8.26, 8.28 and {Limestone)
8.33m . RUN 2#
Clay seams &t 7.72 and 8.38m TCR=100%,
Limesione interbeds at 9.07 to 8.12, SCR=100%.
10.21 10 10.26 and 10.37 to 10.36m o RQD=100%,
Green-grey silistone interbeds at 8,86 UCS=3aMPs
to 8.89, .02, 9.04, §.18, .22, €.40, 2 | RUN 183 0 Average {Shale)
9.47, 8.53 10 9.58, 9.75, 9.80, 9.86, Uschsljg MPa
9.91 10 9.96. 10.0% fo 10.06 and 0 {Shale/Silstone)

Continued Next Page

w 3. humbers refer to
Sensitivity 10

20
154

(%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  3i6/08

y Ministry of
Transgénation ﬂ n
Ontario
RECORD OF BOREHOLE No HML-03 20F2 METRIC
G.W.P,___ 21070500 LOCATION NE Quadrant of HWY 401 & Hurontario St. Int., N4 832 357.348 E 200 008,800 ORIGINATED 8Y _GA
HWY 401 BOREROLE TYPE _ Sclid Stem Augers/NQ Coring COMPILED BY _ ES
DATUM _Geodetic DATE 2007-10-05 - 2007-10-05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT -;2‘—___ NATURA, - REMARKS
E w 8 PLASTIC MOISTURE Lue = T
= wizg 3| @ 20 40 60 80 106 ™7 cowmw  MMT] S O &
Sl= wispF| = ! ] ! L i wp w wy | 8 | cramsize
ELEV DESCRIPT & o & T.(' % B 8 SHEAR STRENGTH kPa P DISTRIBUTION
E CRIPTION <|5| | 5]348| £ |o UNCONFNED  + RELDVANE ¥ (%)
i ZJEC| © |e auckTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 26 4 60 80 100 20 40 60 kNm 3 [GR sA 81 CL
10.15m U(_ZS = 60 MPa
182,  Horizontatjoints at 9.45 and 9.70 to o |Hmestone}
oA 9.73m
END OF BOREHOLE AT 10.36m. 182
BOREHOLE OPEN UPON
COMPLETION.
Piezometer instaliation consisis of
19mm diameter schedule FVC pipe.
WATER LEVEL READINGS;
DATE DEPTH(m} ELEV.(m)
Oct 1807 1.3 191.2
Nov D1/07 1.2 1943
Mov 1507 1.3 191.2
3 3. Numbers refer to Py )
FURT ensitivity 95 (0) STRAIN AT FAILURE




ONTMTAS 2311.GPJ  3/6/08

Ministry of

Transporiation E E
QOntario )
RECORD OF BOREHOLE No HML-04 TOF 2 METRIC
G.W.P.___2107-05-00 LOCATION SE Quadrant of HWY 401 & Hurontario St int.. N4 837 240.061 E 290085531 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __ Solig Stem Augers/NQ Coring COMPILED BY __MFA
DATUM _Geodetic DATE 2007-09-17 - 2007-08-24 CHECKED BY RPR
S0IL PROFILE SAMPLES w JRERAMIC ONE PENETRATION
o4
Bl = [FPERT = e | g | REWARKS
51 . w|28| 2 20 40 60 80 100 ™7 come M| 50 &
= 5
2 8| w| 2|gE| & [srEarsTRENGTH WP i i w7 | cRawsee
ELEV DESCRIPTION clal = 2lzg| & e DISTRIBUTION
DEPTH é 5 Eﬁ > 8 o < QO UNCONFINED 4+ FIELD VANE ¥ (%)
El= zlg©° G |e quick TrRIAXIAL X tABVANE | WATER CONTENT (%) ’
1921 w 20 40 60 80 100 20 40 60 Wwim 3 ler sA 81 CL
B8 TOPSOIL: (75mm) e
0.1 192
Sitty CLAY, trace 1o some sand, lrace 1 58 26 ©
gravel, accasionat rootlets
191.5 Very Stiff
0.7 \Brown /,—;Z
{FILL) L4
. v
Silty CLAY, trace to some sand, trace ,%/ 2] 88| 32 [}
gravel "/;/) 194
Harg ’/K;
Brown %/
(TILL) . /?};
r§g3 s | e o4 0 34 45 2f
7
)
%% 180
A
Occasional ron oxidized stains /’ 7
a7
’2,-7?, 4| 83| 8¢ o
A; 7
/%;
%%
97 189
%
g}, 5| ss | to01 4t 2 3 42 20
77
)‘//
bt
4 )/
(gé
:‘/)// 188
127
]
7
Brown to Reddish Brown Eg/
2 6 | ss | s o
i
r?f’:
fﬁ 187
%
»‘;:
ritdl
z//
186.4 7%
5.8 Clayey SILT with sand, some shale |7 '/(
fragments {¥%
Hard .1 186
Reddish Brown / ]
{TILLY 1 ', 7 58 105 o
185.4 (47
8.7 SHALE, highly wealhered, thinly =
tedded, reddish brown, with -
green-grey siltstane interbeds, -
occasional limeslone interbeds, and B 185
oceasional clay seams I
8 88 50/
000 a4 Ei
Coring started at 8.23m o RUN #
Slightly weathered to fresh TCR=100%,
Clay seam at 8.72, 9.09, and 9.14m SCR=100%.
Green-grey sillstone interbeds at 8.46 2 ROD=81%
to 8.51, 8.56 10 8.61, 8.71, 8.81 10 1 RUN Average
8.84, 8.8010 8.82, 9.02 to 8.04, 9.0% to 2 HCS = 3 MPa
.24, 9.24 10 9.30, and 9.30 t0 9.45m 183 Ejsgg'ﬁ)w e
o {Sitstone)
L L irlerbeds at 99110 9.93 ¢ FUN 2#
meslone inlerbeas at ¥, (o3 o,
and 10.01 1o 10.08m 5 :ﬁ';i?i ::

Continued Next Page

Numbers refer to
Sensitivity

20
‘5%“5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  3/6/08

Ministry of
Transportation ﬂ ﬁ
Ontario
RECORD OF BOREHOLE No HMI.-04 20F2 METRIC
GW.P.___2107-05-00 LOCATION SE Quadrant of HWY 401 & Hurontario St Int.. N 4 832 240.061 E 250 085.531  ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMPILED BY __ MFA
DATUM _Geodetic DATE 2007-08-17 - 2007-09-24 CHECKED BY RFPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES v 4 IRESISTANCE PLOT NATURAL REMARKS
W oo 4 -:——:'-_4\ PLASTIC  feres UOUD| [~
e wi{z2E| & 004 B0 80 100 "™ coume T 58 &
i gl=Z2| z Y A we w we| 58 | cransize
ELEV SIPTIO Elm i 2|25| @ [SHEARSTRENGTHKPa . e BISTRIBUTION
DERTH DESCRIPTION Z131 0 | 5|23]| = |o ucowrmED  + FIELDVANE ¥ o
=1 F Z|ECL L le QUCKTRIANAL X LABVANE | WATER GONTENT (%)
Continued From Previous Page « 20 40 B0 80 100 20 40 80 kNfm 2 {GR 8A SI CL
Siltstone interbeds at 9.60, 9.75, f{ff(é«zze °
10.34, 10.57, ang 10.97m 2 | run 182 0 Jucs=18MPa
Clay seam at 10.20m {Shaie)
0 UCS = 27 MPa
{Shate/Siltstene)
UCS =77 MPa
il
1812 {Siltstone)
1.0 END OF BOREHOLE AT 11.0m.
BOREHOLE GFEN AND DRY TO
11.0m.
Piezometler instaliation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen,
WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.{m)
Oct 18/07 1.4 1908
Nov 01/07 1.0 191.2
Nov 1507 1.1 191.0
+ 3 %3 Numbers refer to 15$5

Sensilivity {6

{%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  3/6/08

. #ﬁnislry of =
\ ransportalion
Ontanao n ﬂ
T K=
RECORD OF BOREHOLE No HML-05 10F 2 METRIC
GW.P___2107-05-00 LOCATICN Highway 401 WB Collector, N 4 8§32 548 750 E 290 380.492 QORIGINATED BY _GA
HwY 401 BOREHOLE TYPE __Salid Slem Augers/NQ Soring COMPILED BY ES
DATUM _Geodeatic DATE 2007-09-28 - 2007-10-02 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES e L-UA RESISTANCE PLOT
@ =z pLasme  MATURAL LIQUD ; REMARKS
= WOISTURE [t
5 2155 % 20 4 80 80 W0 ™ aeer M| 58 &
a8l w| S|2ET1 2 e wp w w | 58 | cramseze
ELEV ] Iy 2|85 S |SHEAR STRENGTH kPa s
DESCRIPTION =g 21281 & © TRIBUTION
DEPTH é 5 ﬁ\v > 8 Fs) <>< O UNCONFINED + FIELD VANE ¥ (%}
== |29 & |e QuckTRIAXAL X LABVANE | WATER CONTENT (%)
197.4 u 20 40 B0 B0 100 20 40 60 km 2 IGR SA S cL
g ? TOPSOIL: {100mem) (s
Silty CLAY, some sand, some gravel, 1 s8 20 e
occasional rootlets 187
Very stiff
1966] Brown
08 NyFILL 4.
Clayey SILT with sand, trace gravel {1 2 35 56 =}
Hard 14
Brown to reddish brown T
(TILL} A1) 166
1
LFl] 3 | ss 47 fo 2 38 44 16
g%
A1
Irg)
LA o)
(g M M Y 15
t.14 : 150
B
1] a2
Iron oxidized stains / 1s S5 50/ o
Bouider {350mm) (%€ “Tog 104 s o2
1937 L
37 Coring started at 3.7m RON 1
SHALE, highly to slightly weathered, TCR=23%,
thinly bedded, reddish brown, with grey SCR=23%,
limestone and grean-grey sitstone RQOD=23%
interbeds Average
T | RUN 183 UCS =10 MPa
(Shale/Shstone)
Augering 1o § tm depth without UCS = 73 MPa
caoring/sampling {Limeslane)
182
191
180
Fi
RUN 2¢
2 =
Sillslone interbeds 8l 8.7, 8.84, B.04, 189 TCR=100%,
9.14,9.17, 9.27 to 9.30 and 9.68 o N
9.73m ROD=67%
Limeslone interbeds at 8.99 and 9.37 Average
ta 9.45m RUN 1 UCS = 3 MPa
9. (Shale)
Highly braken zones at 8.84 10 8.76m UGS =12 MPa
i (Shale/Siltstone)
188 CS =70 MPa
o {Limeslone)
Slightly weathered 1o fresh g RUN 3¢
TCR=100%
Continued Nexl Page 20
+3 w3 MNumbers refer to 15&,5
: D5 (%) STRAIN AT FAILURE

Sensilivily



Ministry of R,
Transportation S E
Ortario ooy
RECORD OF BOREHOLE No HML-05 20F2 METRIC
2107-05-00 Highway 401 WB Collector, N 4 832 548.750 £ 230 360,492 CRIGINATED BY _ga
40 BOREHOLE TYPE _ Salid Sten AugersiNQ Coring COMPILED BY ES
DATUM _Geodetic 2007-08-28 - 2607-10-01 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE e« U {RESISTANCE FLOT ATURAC REMARKS
Mop & -a_“ wosmme el b
b wlsE] B 20 40 80 B0 100 comenr W7 8 &
9 & w o S i = 1 py 1 1 i - w | 3 g GRAIN SIZE
gl y 21881 2 [SHEARSTRENGTH kPa SNV, SV U— DISTRIBUTION
DESCRIPTION ’ac': 21| 2133 g O UNCONFINED  + FIELD VANE 7 (%)
= Z2E°] @ |e QuCKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Pags . 2 40 60 B0 oo 40 €0 km 3 |GR SA SI CL
Sitstane interbeds at 978, 9.58, >0,
1001, 10.16, 10.41, 10.44, 10.92, 0 RQD=100%
10.87 and 111510 11.23m 187
Limestone interbeds at 9.80 o 9.83, 0
10.11 and 10.31m
0
0

ONTMT4S 2311.GPS  3/6/08

END CF BOREHOLE AT 11.28m.
Piezometer inslallation consists of
19mm diameter schedule PVC pipe
with a 1.52m slotled screen.

WATER LEVEL READINGS:

DATE DEPTH {m} ELEV. {m)
Oct 05/07 3.0 194.4

Oct 18/07 3.0 194.4

Nov 01/07 3.1 1943

Nov 15/07 3.0 184 4

3

20

Numbers refer {0 15‘6*5
Sensilivity T (%) STRAIN AT FAILURE




Highway 401 Widening — High Mast Lighting Poles

Appendix B

Laboratory Test Results




THURBGSD 2311.GPJ 1/28/08

Hwy 401/410 to Credit River

FIGURE B+1
GRAIN SIZE DISTRIBUTION
Clayey Silt with Sand
Siza ol opsnings, inches U.5.5, Sieve size, mashasfinch
E A &ty 1 ‘f?-?ﬁui 4 810 18 % 40 5080 100 200
" -Q&*kﬁ
%0 Ay
80 i\;{\
70 \&
= N
I
60
e ;\ \
LLy
z
. 50
[
N
< 40
o
: =
a0 X mx
e
" i
w\kg
10
0
100 10 1 0.4 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE I MEDIUM I FINE SILT and CLAY
sz GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
- ) HML-01 1.07 180.10
4] HML-03 472 187.80
4 HML-05 1.83 195.55
* HML-05 3.35 184.03
pate .January 2008 Prepid ... MEA .
Project  2107-08-00. THURBER Chkd. ... RPR...




Hwy 401/410 to Credit River

THURBGSD 2311.GPJ 1/28/08

FIGURE B2
GRAIN SiZE DISTRIBUTION
Silty Clay Tili
Size of openings, inchas U.S 8. Sieve size, meshesfinch
0 & e 3 e T ‘fg«ﬁ:zaﬁ 4 810 16 30 40 5060 10 00
[ P
M 154§
90 e
I \:-.. m\\
N %V
80 ™
AN
70 d
= N \
T :\
= 60 N
= N \\j
=
T 50
z N Q
§ 40 %
& » .
0
10
0
160 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FiNE COARSE | MEDIUM i FINE SILT and CLAY
SIlZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {(m) ELEV. (m)
& HML-02 0.30 189.94
& HML-03 2.59 189.94
& HML-04 1.83 190.32
* HML-04 3.35 188.80
pate January 2008 Prepd ... MEA
Project . 2107-05-00 THLERB ER chkd. RPR




Hwy 401/410 to Credit River

THURBALT 2311.GPJ 1/28/08

FIGURE B3
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
60
CH
50
40 /
i o] & /
2 o
% 30 v
5
<
2 cL
20 /
@ /
10 -~
cL ks
CL-ML / MI-Ol MH-OH
ML oL
¢
10 20 30 40 50 80 70 80
LIQUID LIMIT
SYMBOL BH DEPTH {m) ELEV. {m)
-] HML-02 0.30 1890.04
| HML-03 2.59 189.94
A HML-04 1.83 190.32
* HML-04 3.35 188.80
pate January 2008 Prepd . MEA
Project . 2107-05-00. THURBER Chid. . RPR.
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Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE B4

PLASTICITY INDEX

Date

Project

Clayey Silt with Sand

80
CH
50
40 //
cl &
\plQ
30 »
cL

20 //
10

cL

CL-ML MI-O1 MH-OH

ML oL

0
a 10 40 60 70 a0
LIQUID LIMIT
SYMBOL DEPTH {m) ELEV. (m)
1.83 185.55
January 2008 Prep'd ... . MFA
2107-05-00. THUSRBER Chkd. ... RPR.
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Ministry of
Transporalion

Ontario Py
RECORD OF BOREHOLE No BWO1 10F2 METRIC
GW.P___2149-01-00 & 2150-01-00 LOCATION Hwy 401 WBL Core - Hurontario Streef N/S Ramp N 4 B32 599 1 E 290 453.4 ORIGINATEDBY 511
HWY a1 BOREHOLE TYPE _Soig Stem Augers/NQ Coring COMPILEDBY __ uMFa
DATUM _Geodetic DATE 2006-10-26 « 2006-10-27 CHECKED BY RPR
DYNAMIC CONE PENETIRATION
SOIH. PROFILE SAMPLES E g RESISTANCE PLOT sne NATURAL oD o REMARKS
- ':(' €£ 3] LT MOSTURE wir] B 55 &
@ sl & 20 s8¢ 80 100 z ¢
Sle w 22| = 1 h ! I 1 wp w wef 2% | oRamsEE
ELEY DESCRIFTION 2ilal| g 2|2g| 2 [SHEAR STRENGTHKPa 0 DISTRIBUTION
DEFTH s(3i ¢ Z13&] T |0 UNCONFINED 4 FIELD VANE . ¥ )
£l 2 Z1EC1 @ |e QUCKTRIAAL X LABVANE | WATER CONTENT (%)
2017 it 0 40 80 B0 W 20 4 60 kNm3 |or sa s eL
BB TOPSOIL: (50 mm)
CLAY, wilh limesione fragments
Siiff to Very Stiff
Brown / Grey
(WEATHERED SHALE FiLL) 201
1 88 18 o
200
2] 85| 22 o
199
3 58 12 ]
198
Hard 4 35 S0/ 197 &l
o075
196
L=}
5| 88 | 12
(3
195
194.2
7.4 Sandy SILT, race gravel and clay
Very Dense 194~
Brovmn
Moist 6] 85| 55 °
(FILL}
193
192.8
89 reddish brown SHALE, with gray
limestona layers
{FILL} 7 55 a0 a
35
1919 Caring stared al 9.52m 192
9.8 BAND, some gravel, trace silt, Hj
Continued Next Page 20 .
3 i, Numb fer t 5
+U.X A BB o) STRAIN AT FAILURE

Sensitivily Y




2121408

ONTMT48 2311.G6Py

Minisiry of
Transporation

Ontario

20
55 _
Sensilivity ' %‘ (%) STRAIM AT EAILURE

TrLrermany
RECORD OF BOREHOLE No BWo1 20F2 METRIC
GCW.P__ 214801008 2150-01-D0 LOCATION Hwy 401 WEBL Core - Hurontario Sireel NS Ramp N 48325991 £ 290 4534 ORIGINATED BY st
HWY 401 BOREHOLE TYpE Solid Slem Augers/NO Corin COMPILED BY  wusa
i w2 6T AUQErs/NQ) Coring.
DATUM _Geodetic DATE 2006-10-26 - 2006-10-27 CHECKED BY RFR
e
DYNAMIC CONE PENE TRATION
SQIL PROHLE SAMPLES o E RESISTANCE PLOT HATURAL - REMARKS
ol 2 PLSTC | imore Lm? = I &
£ nis3| & R 8w s | TR we| EE
o5 Sl1ZE] = wp w wil 98 | cransee
ELEV oN elel € 2ie5 2 [SHEAR STRENGTH kPa ——— DISTRIBUTION
DEPTH PESCRIPTIO: F131F( 5|33 S )0 UNCONFINED  + FIELD vane ) y %)
1 E Z212°) © |e ouck TRAXAL x Lag VANE | WATER CONTENT (%)
Conlinued From Previous Pags @ 20 4 6 80 1m0 045 g Wm3 |er sa s oo
T oeomivevowsPege ¢ ] ] ||
SAND, some gravel, trace siit, H‘{
occasional cobbles 1H
Very Dense Jr
Grey N4
Moist 10 Wel T T Mp——— ]
(TILL) arl 8 S8 50 o 41 46 13
i 1007 (S1+CL)
af
189.9 9 190}—|
118 Highly weathered, thinty bedded, very
weak, reddish brown, SHALE, with
grey limestone iayers — S—
< 9l ss| 7 o
T ————— RUN 1#
8 TCR=T7%,
SCR=63%,
9 ROD=37%,
\é 1§ RUN 5 UCS=53Mea
18g =i L |
4
‘Q__@_W RUN 2
§ TER=100%,
SCR=97%,
187 — ]| * Rap=2ze,
UCS=3MpPa
2 { RUN >10
< :
§— 186 ) RUN 34
TCR=100%,
SCR=94%,
RQD=54%,
3 | RUN LCS=3ppa
§ 85—t
17.0 END OF BOREHOLE AT 17.00 m,
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
& J_ x 3. Numbers refer !.o



ONTMT43 2311.GPJ  2/21/08

f\rﬁim'slry of p ﬁ
f Transporation
Onlario [
RECORD OF BOREHOLE No BW02 1 OF1 METRIC
G.W.P.__ 21490100 & 21500100 LOCATION Hwy 401 WBL Core - Hurontario Streel NS Ramp N4832614.5 E 290 489.9 ORIGINATED BY stp
HWY 401 BOREHOLE TYPE _Solid Stem Augers COMPILEDBY _ mFa
DATUM  Geodetic DATE 2007-04-30 - 2007-02-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SQIL PROFR“E SAM PLES 5 E RESISTANCE P1OT — NATURAL o - REMARKS
@ MOISTURE - I
= alzz| 8 20 B0 80 g [MMT agmn wet] 50 &
3y wl=g| = e et wp w wof S8 1 cramsize
ELEV clz| ¢ | 2125 @ |srEARSTRENGTH P S S— OISTRIBUTION
DEPTH DESCRIPTION 1310 532 < | O UNCONFINED  + FIELD vANE ] y (%)
Bl = FlE°] @ |o ouckTRiAXAL X LABvANE | WATER CONTENT (%)
2018 w 20 40 80 80 100 2 40 60 km 3 for sAa s oL
D8] Sy CLAY, with shafe and fmestone
fragments
Stitf
Brown [ Grey
(WEATHERED SHALE FiLL)
1] ss | 1 201 °
2 5353 14 o
200
Becoming Very Stiff
3 58 21 o
199
4| ss | s2 o
Becoming Hard
198
s ss | 6 o
o 197
196.0
5.8 END OF BOREHOLE AT 5.94 m.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
+ 3 %3, Numbers refer 1o

Sensitivity

20 .
’5%5 (%)} STRAIN AT FAILURE




2{21/08

ONTMTA45 2311.GPJ

Ministry of s
W Transporation ﬂn
Onlaric

RECORD OF BOREHOLE No BW02-07 10F 2 METRIC
G.W.P.__2149.01-00 & 2150.01-00 LOCATION Basketweave Huronlario ORIGINATEDBY _GA
HWY _ am BOREHOLE TYPE _Hollow Stem Auger COMPILEDBY __gs
DATUM _Geodelic DATE 2606-10-23 - 2006-10-25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES 3 u&j RESISTANCE PLOT asne MR . REMARKS
4] HOISTURE. -
= © g g 2 20 40 80 100 LukT CONTENT Wiy © &
=R BIZE| z Lol wp w w | 28 | cramsize
ELEV DESCRIPTION 12| &) 2[23] 2 [sHEARSTRENGTHWPa S DISTRIBUTION
DEPTH 31 & 51331 & lo unconrNeD  + FELOVANE Y %)
e 128} 2 WATER CONTENT (%) §C
El= 1591 U |e QUCKTRIANAL X LABVANE
2018 w 20 40 B0 B0 100 20 40 60 «m3 |GR sA 81 oo
B8 SAND,GRAVEE and SILTY CLAY, =
wilh shale and limesione fragmeats
Brown / Grey
(FILL)
204
200
* Refer lo Barehole BWO2 for details of
fill tayer.
199
198
157
196
t{ 58| 63
194.9 195
70 CLAY, silly, some sand, trace gravel ;fﬁ
Hard "'/“/..
Mollled brown-grey fi
(TiLL) 7
507
i ’
; 127 80 22
;/:; 2 35 A3 194 - H 5
,/
7
497
¥
J//
A
192.6 o 193
B1 SILT, trace to some sand g1,
Dense 1714 3 55 40 o
Grey 4
Damp ko)
(AL i
g 150
Continued Next Page .3 3. MNumbers refer to 15@5

Sensitivity

19

(%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  2/21/08

Sensitivity :

Minisiry of m
Transportation E E
Ontarig Pty
RECORD OF BOREHOLE No BW02-07 20F 2 METRIC
GW.P.__ 2149-01.00 & 21500100 LOCATION Basketweave Huontaro ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __Es
DATUM  Geodelic DATE 2006-10-23 - 2005-10-25 CHECKED BY RER
DYNAMIC CONE PENETRATION
S0iL PROHLE SAMPLES E § RESISTANCE PLOT — HATURAL . - REMARKS
= HOISTURE [
e nisz| @ 20 4 60 80 100 ™ ma T 28 &
Q| a wiz2) 3 : I ) v i we w we ] 3% | GRamsize
Ble| ¥ | 20251 & IsHEAR STRENGTHIPA DISTRIBUTION
ELEY DESCRIPTION E S 2|2 F : ©
DEPTH < 2 125 £ | O UNCONFINED + FIELD VANE ¥ (%)
£12 Z1E°] U |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%) \
Continued From Previous Fage u 2 40 60 80 100 0 40 80 kem3d fGR SA S CL
SILY, trace to some sand
Very Dense
Grey
Maist 19 wet
I
1911 i) 4 | 55 | 00 o
10.8 Lats of Grinding at 10.8m 150
191
END OF BOREHOLE AT 10.82m.
AUGER REFUSAL ON POSSIBLE
BEDROCK.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
L.
FREE] . Numbers refer 1o 15@,5

(%) STRAIM AT FAILURE
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. Ministry of ﬁ
Transporlation
Onlario Wy
RECORD OF BOREHOLE No BW05 1 0F 1 METRIC
G.W.P, __2149-61.00 & 2150.01-00 LOCATION Hwy 401 WBL Core - Hurontario Sireet /'S Ramp N 4 832 660.8 E 390 579.7 ORIGINATED BY 11
HWY 401 BOREHOLE TYPE _ Solid Stem Aigers COMPILED BY MFA
DATUM _Geodetic DATE 2006-10-23 - 2006-10-23 CHECKED BY RER
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ﬁ RESISTANCE PLOT — NATURAL tewo . REMARKS
] MOISTURE [
5 wizz] 3 20 40 6o 80 100 MM om, T Do &
&1 w2 2 el wp w vo| & | cramsize
ELEV BESCRIPTIO sle o 2 95 f—f SHEAR STRENGTH kPa o DISTRISUTION
DEPTH N 15| k] 5132 £ | O UNCONFINED  + FIELDVAME . ¥ %)
= FIEC] @ le QUCKTRIAXIAL X LaBVANE | WATER CONTENT (%)
195.1 L 20 40 60 BOD 100 20 40 &0 wom? JGR 8A &1 CL
001 roesoiL: (3 Fe
= OF {150 mm) 7’,7; 1195
’ Sitty CLAY, occasional sand fayer A4 1| ss 4 = q
Fi 29
im ,.4//
184.5 Brown
06 14
Sandy SILT, trace ciay, Irace rootlels
Compact
Brown 2 85 22 o
1839 Maist 194
12
Highly weathered, thinly bedded, very
weak, reddish brown, SHALE. with
grey imestone layers
é 3§85 | 48 o
193
é 41 85 | s0 o
§ 075
\é 192
5 88 62 o
191.5 \é
3.7

END OF BOREHOLE AT 3.66 m.
Piezometer instaliation consists of
15nwn diameter Schedule 40 PVC pipe
with a 1.52m slotted screan.

WATER L EVEL REATHNGS:
DATE DEPTH{m) ELEV.(m)

1027106 0.5 1947
11/13/06 0.7 184.4
12012106 0.2 1943
28/01/07 03 194.8

+

3

. X

3

Numbers referto 15_'}25
Sensitivily 10

(%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/21/08

END OF BOREHOLE AT 6.65m.
Piezometer installation consisls of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
BATE  DEPTH(mM) ELEY (m)

/2706 05 192.7
1413006 0.6 14926
1217106 0.5 192.7
290107 05 1827

—

Ministry of u
W Transportation nn
Onlario

THUTED o
RECORD OF BOREHOLE No BWo7 10F1 METRIC
G.W.P, 2149-01-00 & 21500100 LOCATION Hwy 401 WBL Core - Huronlarie Steel N'S Ramg N 4 832 678.6 E 290 637.1 ORIGINATEDBY g1
e e araa C e Wy 401 WBL Core - .
HWY 401 BOREHOLE TYPE Sofid Slem Augers COMPILED BY MFA
T —— —>dolem Augers
DATUM Geodetic DATE 2006-10-24 - 2006-10-25 CHECKED BY RPR
OYNAMIC CONE PENE TRATION
SOIL PROF]LE SAMPLES % - ; RESISTANCE PLOT - NATURAL I ':E REMARKS
- MOISTURE [
& w[LE] 8 P40 80w qgp e oswe O z i &
gl w| 9128] = . w wi | 5% | cramsize
ELEV DESCRIPTION clele] F[25 2 |SHEAR STRENGTH kPa S DISTRIBUT:ON
DEPTH s3] | 3381 % [0 uNcONFNED  + FiELD VAME i T (%)
ez FIEC] T 1o QUICKTRIAKAL x tABvang | WATER CONTENT (%)
193.2 w 20 40 B0 80 100 20 40 0 m3 o) sa 51 o
] A Y
00 voesoiL: (150 mm) —
0.
2 Silly CLAY, mixed with topsail, trace 1
raols
192.6 Firm
0.6 Brown A —
FILE
(FILE) [
Silty CLAY, some sand, (race gravel 1 2
Very Stiff 1]
Brown //_w
1914 o
1.6 Highly weathered, thinly badded, very 22? 2
weak, reddish brown, SHALE, with
grey limestone layars
. . 4 RUN 14
Limeslone interbed at 2.08m to 2.13m s
Coring started af 2.1m TER=20%,
SCR=15%,
RQD=0%,
UCS=3hiPa
§ 1 | run
‘ N RUN 2
Limestone interbed at 3.61m 1o 3.71
imestone inle al mfo m § TCR=80%,
\é SCR=53%,
ROD=0%,
UCS=51MPa
‘é 2 [ RUN
% RUN 38
Limestone terbeds at TCR=100%,
5.20m to 5.30m, 6.28m to 6.30m, SCR=80%,
6.35m to 6.37m RQD=74%,
UCS=paMpPa
3 | RUN
186.6 S: _ I
6.7

3

+ ,X3:

Nurnbers refer 1o

20
154rs

Sensitivity 10

(%) STRAIN AT FAILURE
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ONTMT4S 2311.GPJ

Ministry of m
k'3 Trarsperation n ‘
Onlaric favpstayany

RECORD OF BOREHOLE No BW10 10F 1 METRIC
GW.P.__ 21490100 & 21500300 LOCATION Hwy 401 WBL. Core - Hurontario Streel /S Ramp N 4 832 685.2 £ 290 706.5 ORIGINATED BY B
HWY _ a0t BOREHOLE TYPE __Solig Stem AugersiQ Caring COMPILED BY __ M
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKEDBY _ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Fu ;’1 RESISTANCE PLOT rane | MATAL o - REMARKS
w0 MCHS TURE = L
- w | & il & 20 40 60 80 100 UMIT o ORTENT R &
o - wiz 2 1 l 1 h 1 wp w wy ng BRAIN SIZE
ELEV o ¥ g 26| 2 [SHEARSTRENGTH kPa e et CISTRIBUTION
BERTH DESCRIPTION AHERELEE: £ |Oo UNCONEINED  + FIELD VANE . . %)
=1z £ E“] & |e QUICKTRAXIAL X LABVANE | WATER CONTENT (%}
154.5 © w 0 40 80 B0 100 20 40 €0 kom3 lor sA 31 oL
BY TOPSOIL: (50 mm)
Sandy SILT, gravelly, trace to some 1 55 24 Q
clay
Compact lo Loose 154
Grey to Brown
HMoisy
{FILL) 2| ss 7
193.0 N
15 Silty CLAY, some sand, trace gravei, 193
some black staining
Very St 3 S8 25
Brown
192.2 (FILL)
23 Sitty CLAY, trace sand, accasional f
oxide slaining &
G 1 192 0 6 47 47
SUff 10 Vary Stiff ? s
Motlled grey-brown /‘
ch L1
%
A
/V'é 5| 85 ] 28 o
;; 191
1]
190.6
4.0 Highly weathered, thinly bedded, very
weak lo weak, reddish browry,
SHALE, occasional sillstone fayers
190 Fl
GE===tn > .
Coring started at 4 67m 100 10 TCR=100%,
SCR=10%,
4 ROD=37%,
UCS=33MPa
1 | RUN 5
189
5
6
RUN 2#
& TCR=100%.
188 s SCR=100%,
ROD=50%,
UCS=3MPa
2 | RUN 2
§ 2
é \
187
186.8 8
77 END OF BOREHOLE A7 7.72 m.
BOREHOLE GROUTED TO
SURFACE.
3 3 Mumbers refer (o - Y .
R WS o) GTRAIN AT FAILLRE

Sensitivily
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Minisiry of m
Transportation E E
Ortaria T A

RECORD OF BOREHOLE No BW11 1 OF { METRIC
G.W.P.___ 21498100 & 215001-00 LOCATION Hwy 401 WEBL Core - Hurontario Slreet NS Ramp N 4 832 718.3 £ 290 748.8 ORIGINATEDBY B4
HWY _ 401 BOREHOLE TYPE _ Sofid Stem AugersitQ Coring COMPILED BY _ win
DATUM _Geodetic DATE 2006-11-12 - 2006-11-12 CHECKEDBY __rPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT e | e | REMARKS
R Lnar MOSTURE wr| =5 &
=z z =
3|« glsg] @ PP % w wo  w Wl B Y | cram size
ELEV _ Elm| B 2|258] 2 [SHEARSTRENGTHKPa O — DISTRIBUTION
DEPTH DESCRIPTION E =l g | = 32 'c)E O UNCONFINED  + FIELD VANE o v )
£l= 2JIEO| @ e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1926 ” e . 0 40 0 80 100 M 40 60 Wwomd 1GR SA S1 oL
ST JOPSOIL: (75 mm) K7
Silty CLAY, some sand, trace rooflets, 1 S8 4 P
ocrasional black staining
Soft ta Sliff
(FILL) 122
¥
21 s85i 8 = o
191.1
15 Silty CLAY, some sand, trace gravsl, // 191
{race rootlets i 1 10 45 44
1
Very Stiff /é 3 58 s :
Brown //
180.3 ]
23 Sity CLAY, some sand, Irace gravel fr/
Hard ‘2‘? a|ss | w °
Brown ”f% 130
{FILL) %%
72
‘]
A?/
Wi
gﬁ S| 88| e o P30 40 0
e 125
2%
7 189
£
.
188.6 %7
4.0 Highly weathered, thinly bedded, very
weak , reddish brown, SHALE
o Fi
&) 55 188 RUM 18
Coring started at 4.67m 075 5 TER=100%,
Clzy seam al 4.93m to 5.00m é 5 ;CR:WO%'
QD=45%
1 | RuUN 4
187 4
2
RUN 28
6 TCR=82%,
SCR=92%,
186 3 ROD=40%
‘Q 2 [RUN 3
5
4
184.9 185
77 END OF BOREHOLE AT 7.72 m,
Fiezometer installation consists of
19mm diameter Schedule 40 PYC pipe
with a 1.52m slobled screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
2901007 10 1916
20
+ 3 w ¥, Mumbers referto 1545

Sensitivity

10

{%)} STRAIN AT FAILURE
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Minis try of
Transporalion

Ontarig
RECORD OF BOREHOLE No BW12 10F 1 METRIC
G.W.P___ 21495100 & 21500100 LOCATION Hwy 401 WBL Core - Hurontario Streel NS Ramp N 4 832 704.3 € 290 755.2 ORIGINATED BY BJ
HWY 421 BOREHOULE TYPE  Solid Slem Augers COMPILED BY  wM
DATUM _Geodetic CATE 2006-12-12 - 2006-12-12 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT mene o b | RemARks
@ OETURE = I '
ke wl5Z1 8 0 a0 60 s we Wt RO wr] B &
=g wl=2l 2 Lol wp w wef 58 | cransze
ELEY DESCRIPTION ele| & | 2|85 2 [SHEAR STRENGTH kfa A S— BISTRIBUTION
DERTH St F| 5123 L [0 UNCONFINED — + FIELDVANE . - (%)
5~ Z1Z9| © e QUICKTRIAXAL ' X LASVANE | WATER CONTENT (%)
194.1 w 200 40 80 B0 100 20 40 60 komd |GR sA St oL
HH TOPSOIL: {5¢ mm}
184
Sitty LAY, soma sand, trace roollets 1 s5 5 o
Firm
Dark 8rown
1934 (FILL)
0.8
Sandy SIL.T, trace gavel
Compact 2 85 20 k]
Brown 193
Moaist
192.6 (FILL)
15
Sity CLAY, lrace sand, trace gravel,
trace rooflets 3 S8 6 o
Firm
Mottled brown-gra
191.9 (FILL) grey 182
23 11
Silty CLAY, trace sand /
SHif to Very SUifl 114 | ss | 1z o
Moltfed brown-grey
cn
1
161
11
§5 58 18 1 0 2 46 52
//
¢7
150.0 L]
4.1 Highly weathered, thinly bedded, very 190
weak, reddish brown, SHALE
1853 6 58 50/ a
48 END OF BOREHOLE AT 481 m. e

BOREHOLE BACKFILLED WITH
HOLEPLUG.

4

3

20
166 §
10

3. Numbers refer to
Sensitivity

(%) STRAIN AT FAILURE
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Ministry of oo
W Tranaporlation Eﬁ
Onlaric THURETR

RECORD OF BOREHOLE No H2 10F2 METRIC
GW.P._ 21480100 & 2150-01-00 LOCATION Proposed Hurontarie St Underpass W 4 832 2764 E 289882.0 ORIGINATED BY _GA/JHL
HWY 404 BOREHOLE TYPE _ Sclid Stem Augers COMPILED BY ___JHL
DATUM _Geadetic 2006-10-30 - 2006-11-03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROF'LE SAMPLES E:_; - ;‘J RESISTANCE PLOT - NATURAL - E REMARKS
juy MOISTURE e
= w23l 5 0 40 &0 T oger W] F 8 &
Slel o | 412E) = ye——— wp w w | & | cransizE
ELEV DESCRIPTION ple| €] 21Eg| 2 [SHEARSTRENGTHPa S S DISTRIBUTION
DEPTH =S[s| Bl 3128] £ |o unconFmeD %)
El=z z|2°| @ |e auckTRxAL WATER CONTENT (%}
159.8 w 0 4 6 0 40 80 GR SA S| CL
gﬁ‘ ASPHALT: (100 mm) ss | sof :v: o
Gravelly SAND, some sill, occasional 075 Tax
shale fragments
Very Dense
Brown
Damp 199
{FILL} 58 85 a
1982
1.5 Silty CLAY, some sand, trace gravat,
some shale fragments 8§ | 50 108 o 5 31 46 18
Very Siiff to Hard
Brown ta Reddish Brown
{FILL)
S8 23
197
some limestane fragments
38 50/ <]
150
186
S8 22 195 o
H 194
¥
85 20 L] 11 37 35 17
black staining
193
S5 | 35 92 T
ikl
58 50/ ©
180.3 025
9.4 Sty CLAY, some sand, lrace gravel, %%
occasionat sitslone and limestone ?:}
fragments :’//‘/ 180

Continued Nexi Page

+3 x 3. MNumbers referto
Sensitivity

20
1585 (o) STRAIN AT FAILURE




Ministry of
W Transportalion

Ontarie HeURmRR
RECORD OF BOREHOLE No H2 20F2 METRIC
G.W.P.__2149.01-00 & 2150-01-00 LOCATION Proposed Huronlario St. Underpass N 4 832 276.4 E 289 8820 ORIGINATED BY _Ga/JHL
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ JHL
DATUM _Geogetic DATE 2006-10-30 - 2006-11-03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E 'ill RESISTANCE PLOT aﬁ- e " o - REMARKS
B (‘(_) MOISTURE wr| = E 8
5 w25 @ 20 40 60 80 10¢ Y™ coumwr ZQ
e sl 2 e L] we w w | 5% | oramsize
ELEY oEs Ele| & | 2[95| & [SHEARSTRENGTHKPa A DISTRIBLTION
DEPTH ERIFTION s3] F | 5|33] 5 |o unconmmen  + mELDVANE ] v )
El= Z|EC| © [e QUICKTRIAKIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 B8O 100 20 40 60 ki ® |GR SA St CL
7
Siity CLAY, some sand, trace gravel, 5?;’)
occasionat silstone and limestone é{.«
fragments ?‘_/
Hard Lot
Grey A0 | 85 | G o T 43 3% 14
{TILL) 2 15 189
:;“ Z
w;;ﬂ
//4
27
2%
:’;2 188
J::j;
77
157
5’4 111 85 [ s/ o
E /? 125
%7
/%?
% 187
’ﬁ/
A
%7
.//f
7z
186.1 i
137 SHALE, highly weathered, thinly e 186 )
bedded. reddish brown, grey limestone
layers
185
184.5 sTmd - H ]
153 END OF BOREHOLE AT 15.32 m. o075
BOREHOLE OPEN AND WATER
LEVEL AT 13.1 m UPON
COMPLETION.
Piezometer instaliation consists of
t9mm diameter Schedule 40 PYC pipe
with a 1.52m slolted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m} ELEV.(m)
13.11.06 6.0 1938
[+3)
=1
ks
o
x
<
o
o~
o
<
i
=
=
=z
[=3
20 :
3 3. Rumb fer t -
LRl At ‘5%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2311.GPJ  314/08

Ministry of n
i Transportation us
Ontario FIOLIT
RECORD OF BOREHOLE No H6 10F 2 METRIC
G.W.P.__ 2149.01-00 & 2150-01-00 LOCATION Proposed Hurontario St. Underpass M 4 832 190.6_E 285 977.1 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __ Solid $tem Augess/NQ Coring COMPILED BY __JHL
DATUM _Geedetic DATE 2006-11-06 - 2006-11-07 CHECKED BY RPFR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € é RESISTANGE PLOT I o o REMARKS
@ MOISTURE = I
b o |22 B 20 40 60 80 00 ™M comear T F D &
sl | 912E]| 2 : . . " wp w we} 7% | GRAINSEE
ELEV DESCRIPTION Sla| & 3 23 E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < | 3123 Z O UNCONFINED  + FIELDVANE . ¥ (%)
E1Z Z[2°] @ je QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
1997 w 20 40 60 80 100 20 40 60 km 2 IGR SA St CL
00 ASPHALT: (150 mm} :V:
92 SAND AND GRAVEL 1] 85 | 32 Lar o
Dense
Brown
198.5] moist 199
08] N\(FL)
Sandy SILT, trace gravel, cccasionat 2 55 32 &
shale fragments
Dense
1981 Brown
15| N\GEILL
\( ! 198
Silly CLAY. some sand lo sandy, 3 88 12 [}
trace gravel
SHiff ta Very Stiff
Reddish Brown
{FILL)
4a|ss| 18 o 128 47 24
197
5 88 13 ¢
196
185
6 SS 10 o
194
7 88 15 Q
193
occasional asphalt fragments 192
Hard el ss| 45 o
1811 ;
85 Silly GLAY, some sand, trace gravel 1A 191
Hard ¥ ]
Brown ;
e
(THLY 1
g | ss | &7 ok 132 486 21
180]

Conlinued Next Page

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE



Ministry of =
W Transportation ﬂ ‘
TRALMRE IR

Cntario
RECORD OF BOREHOLE No H6 20F2 METRIC
G.W.P.__ 2148-01-00 & 2150-01-00 LOCATION Proposed Hurentaro St Underpass N 4832 190.6 E 289 9771 CRIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/NQ Cering COMPILEDBY _JHL
OATUM _Geodelic DATE 2006-11-06 - 2006-11-07 CHECKED BY R]RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W RESISTANCE PLOT = ATURAL . REMARKS
}e 0 (6:) PLASTIC | cme LIGUIG - & A
= w|lz2E] @ 20 40 & B0 w00 YT s ™M 2O
Sl o 22| =z L 1 1 : 1 wp w we | % | GRAINSIZE
| ow 2la 51 € |SHEARSTRENGTHKPa STRIBLTION
ELEY DESCRIPTION iz | & ilz8t & b e DISTRIBUTIO
DEPTH SIS| £ ] 5{38] £ |0 UNCONFINED  + FIELD VANE . ¥ %)
HE z 29| @ |8 QUICKTRIAAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 &0 80 100 20 40 &0 kwm? JGR SA 81 CL
Silty CLAY, some sand, frace grave! /‘ K
Hard 53
Brown i /
{TILL) W1
rdh 189
A1 10| 88 <3
* 13
187.9 .
157 SHALE, highly to moderately
weathered, thinly bedded, reddish
brown, grey limestone layers
S8 a
187
5 186 5
Fl
RUMN 1#
T;tﬁ;mﬁsﬁom 14.53m fo 14.56 > TCR=100%,
A0m to 14.14m, 14.53m 1o 14.56m , SCR=90%,
Limestone interbeds at . RQD=52%,
14.51m 1o 14.56m, 14 68m (o 14.71m, RUN 185 . LCS=79MPa
14.75m to 14 80m. 14.99m to 15.04m
0
»5  FRUNZH
TCR=100%,
184 4 SCR=92%,
Limestone interbeds al RQD=58%,
15.73m {0 15.80m, 16.00m to 16.05m a HCS=2SMPa
RUN
O
0
182.8 183
%8 END OF BOREHOLE AT 16.84 m.
BOREHOLE OPEN TO BOTTOM
UPON COMPLETION.
Piezometer instaflation consisis of
19mm diameter Schedule 40 PVC pipe
withh @ 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.im)
141108 7.1 192.6

ONTMT4S 2311.GPJ  3/4/0B

3 x 3. Numbers refer to

20
* Sensitivily S g} STRAIN AT FAILURE



34408

ONTMT4S 2311.GPJ

Sensitivily 10

;Funistry ﬁfa " L]
ranspaol o
Ontario m n
RECORD OF BOREHOLE No H7 10F1 METRIC
G.W.P,_ 21400100 8 2150-01-00 LOCATION Proposed Hurontane SU Underpass N4 832 287.0 F 285 8594 QRIGINATED BY _JHL
HWY 401 BOREHOLE TYPE _ Solig Stem Augers COMPILED 8Y JHL
DATUM _Geodelic DATE 2006-10-31 - 2008-10-31 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT e mewn oL | Remarks
punglt =23 ! MOISTURE [
5 o zE| B 0 4 60 8 100 ™ Comms M} ZO0 &
2| K w w = Zl =z ) f 1 1 1 wp w wi ™ E GRAIN SIZE
ELEV DESCRIPTION e c| & = a g 8 SHEAR STRENGTH kPa e e DISTRIBUTION
OEPTH é 5 K > 8 & § O UNCONFINED + FIELD VANE 7 (%)
o Y] @ Je QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
199.2 w 20 40 60 80 100 20 40 80 kvm? |GR sA s CL
g ‘1’ ASPHALT: (100 mm}
SAHND, trace sift o8
Very Dense 1] 85 56 a
Brown
toist
198.3 (FILL)
0.8
Siity CLAY, some sand, trace gravel, ? 58 % °
occasional shale fragments 148
Firm to Hard
Brown
(FiLL)
3 88 18 e}
197
oceasional rock fragments 4 S8 21 a
Becoming Reddish Brawn 1o Brown
5|85 | 8 198 ) 2 38 40 20
195
8 B " =3
184
1931
8.1 Siity CLAY, some sand, trace gravel iy 193
SHff 6 Very Sif ,;;7 7| 88| 14 oH—i s 18 a4 37
Grey ;‘%/
(L) i%%
7
M’/r,:f
4
7]
’g A {92
»2‘%‘
f/?“
]
il s | 55| 28 G
1911 [
8.1 END OF BOREHOLE AT 8.08 m.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
WATER NOT OBSERVED IN
BOREHOLE UPON COMPLETION OF
DRILLING.
20 .
3 3. Numbers refer fo .
X 1598 o) STRAIN AT FAILURE




ONTMT4S 2311.6PJ  3/4/08

Ministry of n

Transportation E ‘
Ontario

THRKADETR
RECORD OF BOREHOLE No H8 10OF 2 METRIC
G.W.P.__ 21480100 & 2150-01-00 LOCATION Proposed Hurontaro St Underpass N 4 832 133.0 E 289 989.3 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Sciid Stem Augers COMPILEDBY __JHWL
DATUM _Geodetic DATE 2006-11-08 - 2006-11-09 CHECKEDBY __ _RPR
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES @ Y IRESISTANCE PLOT NATURAL - REMARKS
Lt < —2,__ PLASTIC LU
i} S MOISTURE war] B T &
5 nlLE| & 20 40 60 B0 100 UM coveTeNT zQ
21E WizE]| z P wp w w | 38 | craNsizE
£LEV & o] Y 2 238 g SHEAR STRENGTH kPa P G DISTRIBUTION
BEBTH DESCRIPTION 3 IS 512 g < |o UNCONEINED + FIELD VANE . ki {%)
|7 2| 29| & |e cuckTRIXAL x tABVANE | WATER CONTENT (%)
1580 ] 20 40 60 80 100 20 40 60 km3 |GR A s CL
0.0 TOPSOIL: {225 mm} Ez
0.2 Silty CLAY, some sand, some asphalt 1 55 @
fragments, organics and rootlets
Firm to Very Stiff
Brown to Reddish Brown
(FILL)
2| 38 ©
3| 38 ©
41 88 o
51 58S o
& | ss br— 0 27 46 27
7| ss ©
191.0
7.0 Sitty C1LAY, some sand, trace gravet "Zﬁ
Hard "/‘«1"
Brown %/
{THL) o 7
o
o
%% ,
fﬁ s | ss i a2z H © 6 21 46 27
i Ml 180
e 4
z/'.’ ’ R
7% H
189.2 7
88 SHALE, highly weathered, thinly -
bedded, reddish brown, grey imeslone - 189
layers =
s | 108 »
188.6 81 s =
9.4 END OF BOREHOLE AT 9.45 m.
BOREHOLE OPEN AND DRY TO
BOTTOM UPON COMPLETION.
Confinued Next Page 20 .
3 3 fi ; -
+8, %3, Hambers referto BES g STRAIN AT FAILURE

Sensitivity



ONTMT4S 2311.GP4 3/4/08

Ministry of
V Transportation

H

Ontaric
RECORD OF BOREHOLE No H8 20F2 METRIC
GW.P.__ 2149-01-00 & 21500100 LOCATION Proposed Hurontado St Undepass N4 832 1330 E 289989.3 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Sclid Stem Augers COMPILED BY __JHL
DATUM _Geodetic DATE 2006-11-09 - 2006-11-09 CHECKED BY RPR
DYNAMIC CONE PENETRAT ION
SOIL PROFILE SAMPLES e " ; RESISTANCE PLOT paeme | MR e REMARKS
= wl2Z2| 8 20 40 50 100 | e W SO &
Q x a =2zl 2 1 L ) ) ! wp w Wi :g GRAIN SIZE
ELEV DESCRIPTION Eim ! ?|8a] & [SHEARSTRENGTH kPa D DISTRIBUTION
DEFTH CRIPTICH i3l - | 5183 T |O UNCONFINED  + FIELDVANE ] Y (%)
ElE ZIEO] @ |e QUCKTRIAXIAL x Lagvang | WATER CONTENT (%)
Continued From Previcus Page w 20 40 60 80 100 20 4 60 kwm3 |GR sA 81 cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotled scraen.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.(m)
13.11.06 7.7 180.3
1212.06 7.1 180.9
290107 74 1806
" 3. % 3 HNumbers refer tc')

Sensilivity

20
S5 (5] STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

Ministry of
Transportation

H|

Ontario
RECORD OF BOREHOLE No RW1-1 10F1 METRIC
GW.P__ 21070500 LOCATION Huranlaric St. North - HWY 401 West Ramp, N 4 832 167.797 F 280 §73.658 ORIGINATED BY GA
HWY 4 BOREHOLE TYPE _ Sciid Stem Augers COMPILED BY )
DATUM _Geodetic 2007-10-04 - 2007-10-04 CHECKED BY RPR
DYNAMIC CONE PEMETRATION
SQIL PROFILE SAMPLES E g RESISTANCE PLOT.E__ s ATUEAL o " REMARKS
cel & AETE osure Y = T
5 o | g g @ 240 €0 B0 100 UMT o M|z 8 &
2l&) w | BIZE| 2 e we w we | & | cransize
ELEV Slal| o 2125 © |SHEARSTRENGTH kPa
RESCRIPTION Pk g1521 & P G DISTRIELTION
DEPTH % 5 i > 8 o g O UNCONFINED + FIELD VANE (%)
El= Z|ECF @ |® QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
1898 w 20 40 80 &0 100 20 40 60 GR SA 81 CL
B4\ TOPSOIL: (75mm) >
Silty CLAY, trace sand, {race shaig 1 35 37 a
fragments, cccasional rootletls
Hard
189.0] _  Reddish brown
08 FILL! % 189
(FILL) ?zﬁ
Sity CLAY, some sand, trace gravel, 2 4 2 | 58 17 o 1 26 53 20
occasional shale fragments i//{/f
Very stiff ’;4/
188.3 Brown to reddish brown L
15 (TILE) i 3 | 88 50/ 9
SHALE, highly weathered, fine 150 188
grained, thinly bedded, reddish brown
Occasional green silistones 4 88 | 100/ - °
A25 |
187
186.7
3.0

END OF BOREHOLE AT 3.05m.
AUGER REFUSAL ON PROBABLE
LIMESTCGNE LAYER.

BOREHOLE OPEN AND DRY TO
BOTTOM UPON COMPLETION.
Piezomeler installation consists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:

OATE DEPTH(m} ELEV.Im)

Oct 1807 1.4 188.4
Nov 01/07 08 188.8
Nov 1507 1.3 188.5

Numbpers refer lo
Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE




ONTMTAS 2311.GP4 2/5/08

Ministry of
Transportation

Ontario

DATUM _Geodetic

2007-10-04 - 2007-10-04

pepeina)
RECORD OF BOREHOLE No RW1-2 METRIC

GW.P,__2107-0500 Huromtario 5L Norin - HWY 401 West Ramp, N4 837 201,428 E 289703136 ORIGINATEDBY Ga

HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES

CHECKED BY RPR

DYNAMIC CONE PENETRATION

AUGER REFUSAL ON PROBABLE
LIMESTONE LAYER.

BOREHOLE QOPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

SOIL PROFILE SAMPLES | ., 4 [resistAnCE PLOT - i
= =
= wnl|zE| B 20 40 & 80 100 wr| 55 &
Sl L | 9[ZEL =z et b1 wey 24 | sransee
ELEV DESCRIPTION ;Lm 2l e Z 25 9_ SHEAR STRENGTH kPa o DISTRIBUTION
BEFTH I & 5|z 5 £ |0 UNCONFINED + FIELD VANE ¥ %)
Z o
S z[2©] G |e QuickTRIAXIAL x LABVANE [ WATER CONTENT (%)
190.7 u 0 40 60 80 00 60 kNim 2GR SA 81 CL
F9[ \ TOPSOIL; (50mm) ‘:g;;
P
Silly CLAY, trace to some sand, trace /j 55 34
gravel, occasional rootlets f//: [
192; Hard LY
- Brown to reddish brown
\(T1LL) ISR M)
078
SHALE, highly weathered, fine
grained, thinly bedded, reddish brown
S5 1100/
A50 g
Maderate to sfightly weathered, 38 | 100/
50mm thick limestone layer 125
ozl s 1oind
075
187.0
37 END OF BOREHOLE AT 3.66m.

20

Numbers refer to 15,¢_5
Sensitivily 10 (%) STRAIN AT FAILURE




ONTMT45 2311.G6P4  2/5/08

Ministry of
W Transportation

H

Onlaric
RECORD OF BOREHOLE No Rw2-1 10F 1 METRIC
GW.P.__ 2107-05-00 LOCATION MNorthwest Quadrant of HWY 401 & Hurcntaro St. N 4 832 206.485 E 289 756.121 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY _ £5
DATUM _Geodetic DATE 2007-10-03 - 2007-10-03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ; RESISTANCE PLOT e TR o - REMARKS
] MOISTURE = I
= wlZTZ] 8 20 40 €0 80 100 ™M commr M| Z O &
AR WIZE] z e wp w w | S8 | eransee
o 1251 @ [SHEAR STRENGTH kPa
ELEY DESCRIFTION [ I x|z = s e DISTRIBUTION
DEPTH |3 F > |28 | £ |© UNCONFINED  + FIELDVANE i Y (%)
e Z]EO| L |e QUCKTRIAXAL X Lavang | WATER CONTENT (%)
190.4 L 20 40 60 80 100 20 40 60 km3 JGrR sA s oL
oo ol
L TOPSOIL: (75mm) ;Z
Sity CLAY, some sand, trace gravel, f}'; Tt s8] 2 180 o
occasional roctlets ,ﬁé
Very stiff ‘,//‘j
1895 Brown #
0.8 (TILL) /-‘ 3 58 50/ c
SHALE, highly to moderately 150
wealhered, fine grained, thinty bedded,
reddish brown 188
55 100f =]
L1580
Cceasional green siltstone interbeds S8 | 100/ 188
150
58 50/
.000 187
186.6
3.7 END OF BOREHOLE AT 3.66m.
AUGER REFUSAL ON PROBABLE
LIMESTONE LAYER.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 53, Mumbers refer o 152;5
. " Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No RWw2-2 10F 1 METRIC
G.W.P. _ 2107-05-00 LOCATION Northwesl Quadrant of HWY 401 & Hurontario $t., N 4 832 232 272 F 289 800.127 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Sokid Stem Augers COMPILEDBY __£S
DATUM _Geodetic DATE 2007-10-03 - 2007-10-03 CHECKED BY RPR
SOIL PROFILE SAMPLES | o u [T CONE DENETRATION
i z gt NATURAL Loun = REMARKS
[ o T MOESTURE wr] E 5 &
5 wlsE] @ 20 40 60 80 100 v CONTENT 0
2| & wizg] = L wp w we| P8 | oramsize
ELEV Eld| w | 3 ]e5| & |SHEARSTRENGTH kPa
DESCRIPTION =2 =|2%| E L DISTRIBUTION
DEPTH é = K > 8 o g O UNCONFINED + FIELD VANE ¥ (%)
== z|£9| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1910 w 20 40 80 80 100 20 40 60 kNm 2 |GR SA S CL
0.0 Silty CLAY. lr;ce 1o some sand, trace 1 S5 507 181 B
gravel, occasional rootlels
Hard 15U
1804 Brown
06 {FILL)
Silly CLAY, sorne sand, trace gravel, 2 1 3% | su o
occasional rootlets 150
1806|  Hard 190 ; To1s s
1.2 Dark grey
{TILL}
SHALE, highly weathered, firie 288 | 100 e
grained, thinly bedded, reddish brown 125
188
4 S8 100/ [x]
115G
1880 gty
30 END OF BOREHOLE AT 3.05m.
AUGER REFUSAL ON PROBABLE
LIMESTONE BEDROCK.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3 w3, Numbers refer to

Sensitivity

20
15%5 (%)} STRAIN AT FAILURE




ONTMT4S 2311.GPJ 212/08

[ Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No Rw2-3 10F 1 METRIC
GW.P.  2107-05-00 LOCATION Northwast Quadrant of HWY 401 & Hurantario St N 4 832 766 327 E 289 842 838 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Solid Stern Augers COMMILED BY ES
DATUM _Geodetic DATE 2007-03-10 - 2007-03-10 CHECKED BY RPR
SOIL PROFI w DYNAMIC CONE PENETRATION
OIL PROFILE SAMPLES 1o 4 |RESISTANCEPLOT = e ool | remanxs
) S FUASTIC \yorsTURE b = L
E wl285| @ 20 40 60 80 100 ™7 comewr M Z O 3
21sl L1 8128 = Prema———— wa w ~ | 28 | oransize
{_ELEV BESCRIETION Elel & 2 == g SHEAR STRENGTH kPa o DISTRIBUTION
DEFTH sislz2 ] 31323 £ o UNCONFINED  + FIELD VANE ¥ (%)
s Z1E°| @ |e QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
1949 w 20 40 60 80 100 20 40 80 kim 2 IGR SA SI CL
SR TOPSOIL: (75mm) =
Silty CLAY, trace to some sand, lrace 1 ss 48 o
gravel, occasiona! rootiets
Hard ta Very Siiff
Brown to Mottled Grey ang Brown
{FILL) 104
2 88 23 o
T | -
15 SHALE, highly weathered, thinly
bedded, reddish brown
(FILL) R 193 2
4 S8 20 A4 o
1918 182
3.0 Silty CLAY, some sand, trace gravel,
occasional rootles 35 71
Hard 1 22 58 22
Dark grey
1912
3 (TILL)
SHALE, highfy weathered, fing 191
grained, thinly bedded, reddish brown
55 100 |- o
125
180
18%
188.8
6.1 END OF BOREHOLE AT 6.10m.
AUGER REFUSAL ON FROBABLE
LIMESTONE LAYER.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
Piezomeler installation consists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
QOct 05/07 5.0 1888
Oct 18/07 2.8 1921
Nov 0i/07 2.9 182.0
Nov 15407 2.7 1922
+3 33 Numbers refler ic 15%‘;5 .
T gensithity F° (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

y Ministry of S
Transportation ﬂ ‘
Onlario RS
RECORD OF BOREHOLE No RW3-1 10F1 METRIC
G.W.P_ 2107-0500 LOCATION Hurpnlario St. South Access Road N4 8§32 020.551 F 289 §30.652 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Sciid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-11-10 - 2007-11-10 CHECKED BY PR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o 3 RESISTANCE PLOT NATURAL - REMARKS
E o P -a__ FLASTIC | IRE uauo =
= wl|2E B 20 40 60 8 w00 ™ comw M 5D &
Szl o | 2|22 = g — we w w | 52 | cramsize
FLEV ’ﬂ_- o | § - 2a E SHEAR STRENGTH kPa RS DISTRIBUTION
DEFTH DESCRIPTION AR S[S41 S |o UNCONFINED  + FIELD VANE v %)
e = z[2°] O |e quickTRAXAL x LaBvANE | WATER CONTENT (%)
VR i} 20 40 60 8D 100 20 40 60 km 3 JGR SA S1 CL
g B TOPSOIL: {100mm) i
Sitty CLLAY, some sand, accasional 1 55 16 o] i 0 16 54 30
rootiets
Very SUff to Hard
Brown
(FILLY 2 S5 S0/
100 190
[s]
189.4
1.5 Highly to maoderately weathered, thiriy
bedded, reddish brown SHALE ss 42 o
189
885 5 o]
STl
35 | 08 o
Grinding at 3.66m to 4.27m
55 | 100/ Q
(150
186
185.4
55 END OF BOREHOLE AT 5.49m
UPGN AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPCON
COMPLETION.
Piezometer installation cansists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
Ocl 18/07 Dry -
Nov 15/07 2.7 i88.2
EENER Numbers refer lo 15,@5

Sensitivily 10

(%) STRAIN AT FAILURE




ONTMTAS 2311.GPJ 2/5/08

Ministry of BB
? Transporlation ﬂ m

Ontaric TILRED TR
RECORD OF BOREHOLE No RW32-2 10F1 METRIC
G.W.P._ 2107-05-00 LOCATION Hurontario St. South Access Road N 4 B32 040.884 £ 289 977.204 ORIGINATED BY _GA
HwWY 401 BOREHCOLE TYPE __ Solid Slem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-11-14 - 2007-11-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o RERISTANGE PLOT i _ b remarss
tuv ) < PUASTI e tauo | o
b w251 8 20 4 e 8 108 |™  comn M7 Z O &
= L12E] 2 ' o S wp w w | 28 | cRansize
alm: ¥ o125 € |SHEAR STRENGTH kPa
ELEY DESCRIPTION 151 5 = |28 E D | DISTRIBUTION
BEETH z|3 & > 38| g€ [© UNCONFINED + FIELD VANE . 1 (%)
=l z|2C| & |e quickTRIAXAL X Lagvane | WATER CONTENT (%)
193.2 w 20 40 80 80 100 20 40 60 wom3 |GrR SA S CL
LI TOPSOIL: (100mm i
: 193
Silty CEAY, with sand, frace gravel, i 35 7 <]
occasionat rootlets
Very Stiff
Brown
(FiLL)
2 s$8 20 o
192
oxidized stains
Brown 1o Grey 3| ss 15 d—q 131 44 24
191
4| 55| 19 b
19¢.1 S5 Em ©
31 Highly weathered, thinly bedded, 675 190
reddish brown SHALE ’
189
58 100/ )
150
188
85 |00 187 o
125
186
535 1 1007 o
100
185
184.3
8.2 END OF BOREHOLE AT 8.89m
UPON AUGER REFUSAL.
BOREHOLE CPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTOMNITE HOLEPLUG TO
SURFACE.
3 3. Mumbers refer to e
T censilvity ‘5‘?;5 (%) STRAIN AT FAILURE



ONTMTAS 2311.GPJ  2/26/08

Ministry of
Transporiation E
Onlario H
To- o mrrL.
RECORD OF BOREHOLE No NAROS 10F2 METRIC
G.W.P. 21070500 LOCATION Proposed Nonh Atcess Roadid-W Ramp N 4 832 324.6 E 289 7525 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE  Solid Stem AugersiNG Coting COMPILED 8Y MFA
DATUM _Geodelic DATE 2006-10-17 - 2006-10-17 CHECKED BY RPFR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o W |RESISTANCE PLOT
b o P agne  NATURAL Lo E REMARKS
e MOISTURE =
= algd| @ 2 40 B0 80 100 "™ e W 30 &
i8] w| S| = e L wp w w | S | craNsizE
ELEV BESCRIPTION el e 2|23| 2 SHEAR STRENGTH kPa PR N — DISTRIBUTION
DEPTH é 5 F\_‘ > 8 5 <>( O UNCONFINED + FIELD VANE ¥ (%)
SlE Z|ZO| § |e CUCKTRIAXIAL x LaBvaNg | WATER CONTENT (%)
1937 i 20 40 80 80 100 2 40 80 kim3 [GR sa S cu
’D‘ E? TOPSOIL: {108 mm} oo
Silty CLAY, some sand, lrace gravel, 1 55 6
occasional roatlels
Firm 1o Very Stiff
Mollled Brown to Grey 193
(FILL)
2 ss 24 [e3
18921
1.5 SAND and SILT, some clay, trace 14
L 192
gravel pal
Dense 1o Very Dense AN 3 58 a3 °
Brown /ﬁ
Maist Y
(TiLL) D1 4 |55 | sor o 4 36 47 13
B 150
180.9 ol 194
27 Sandy SiLT, (race clay
Very Densa
Brown 5 83 50/ =] 0 27 69 4
Maist 150
180
becaming Grey
889
) 85 BO 149 o
4.7 Silly CLAY, trace sand, Irace gravel, //
occasional shale fragmenls 7/;
Hard A0
Reddish Brown ‘f, g
188.2 (TIEL) 4
55 SHALE, highly to moderately
weathered, fine grained, thinly badded, 188
reddish browr, with requent nubble ¥
zones and limeslane inlerbeds
7 | 55 | so o Fl
150 10 SUN 1#
Rubble zane from 6.43m to 6.74m CR=100%,
SCR=75%,
187 R
Limestone interbeds at
6.76m10 6.79m, 7.52m to 7.55m 1 1 RUN 5
5
4
136
hModerately to sfightly weathered 5 RN 24
Limestone inlerpeds at TCR=100%.
7.77m o 7.89m, 8.28m 1o §.33m, . SCR=87%,
8.72m 0 8.77m, 5.52m 10 9.07m, ° ROO=53%
9.14mto 9.17m, 9.24m to 9.30m
2 | RUN 3
185
2
184.4 !
9.3 END OF BOREHOLE AT §.30m.
SOREHOLE OPEN TO BOTTOM
UPON COMPLETION,
Continued Nesxt Page ’ 20
+3 w3 Numbers referto 1545

Sensitivity 10

(%) STRAIN AT FAILURE



2426108

ONTMT4S 2311.GPJ

Minislry of ﬁ
Transportation
Onlano e R
RECORD OF BOREHOLE No NAR0S 20F 2 METRIC
GW.P__ 21070500 LOCATION Proposed North Access Road/N-W Ramp N 48323246 E 289 752.5 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Slem AugersiNG Cering COMPILED BY MEA
DATUM _Geodeic DATE 2008-10-17 - 2006-10-17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = l:% RESISTANCE PLOT pasne MR - REMARKS
k2 3 Ly HAISTURE war ] £ (35 I3
|4 alL 5 @ 20 40 60 30 100 CANTENT z ¢
2l W1ZEl = P ——— ! . wp w w i =% | GRAINSIZE
ELEY DESCRIPTIO iz ¥ 212g8| & [SHEARSTRENGTHKPa A S— DISTRIBUTION
SEeTE HON g 2z 122 S |© UNCONFINED  + FIELD VANE . ¥ ()
el E 2lE°| @ Je quokTRAXAL X LABVANE | WATER CONTENT (%)
Conlinued From Previous Page ”J % 4 60 B0 100 20 40 60 kwm? [GR SA SI L
Pigzometer instaktaticn consisls of
19mm diameler Schedule 40 PVC pipe
wilh & 1.52m sfolted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
08.12.06 080 192.8
29.01.07  0.70 183.0
01.11.07 589 147.8
20
+3 M 3 Mumbers refer Lo }5{?{5

Sensitivity 1@

(%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/25/08

Ministry of 2
Transportalion E i
Onlang Trwma e
RECORD OF BOREHOLE No NAR1S 10F 1 METRIC
GW.P.___ 21070500 LOCATION Propgsed North Access Road/N-W Ramp N4 832 342.5 E 259 748 0 ORIGINATEDBY _Ga
HAY 404 BOREHOLE TYPE _Sakid Slem Augers COMPILEDBY _ g5
DATUM  Geodetic DATE 2007-10-02 - 2007-10-02 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
S80Il PROFILE SAMPLES o u: RESISTANCE PLOT NATURAL - REMARKS
w < 2__ PLASTIC (L8
=215 Lbart MOSTURE werf B 5 &
= wlgE| & 20 40 60 80 100 e COMTENT z e
G e & 22| 2 C 1 L h 1 wp w we | 2 ¥ | GRaNSIZE
ELEV @ im| W J182al 2 |SHEAR STRENGTH kPa ° et DISTRIBUTION
DESGRIPTION == L5 £
DEPTH z|s3 e =125 < {© UNCONFINED + FIELD VANE . M (%)
E1z FIES] @ je QUICKTRIAXIAL X tagvane | WATER CONTENT (%)
1943 w W46 B0 B0 100 W 40 60 km? [GR sa s cL
84— TOPSOIL 0.08m K7
SAMD, some gravel, frace silt, trace t 35 84 0
193.9 . 194
clay, some gravel, occasional roollets
o.5 Very Dense
Hrown
Maist
(Fit1) 2| 58 | = o
Sity CLAY, trace (o some sand, trace
gravel 193
192.8 Hard
1.5 Motlled Brown/Reddish Brown ¢
(FILL} 77
i 3 | ss | s i ? 28 47 22
Sitty CLAY, with sand, Irace gravel 5::/,
Hard //,'4
Brown )//‘/
(TILL) aﬁ/ 4 55 50/ 192
$25 150 o
2
7
191.3 LA
3.0 SAND and SILT, trace gravel, lrace lo Gtk 5188 | su
some clay, cccasional ran oxide 14 150
staining § 1.1 19 - 44839
Very Dense 6,
Brown a3
(TiLLy ;
Grinding at 3.96m to 4.27m
150.1
4.3 SHALE, highly weathered, fine 190
geained, lhinly bedded
Reddish Brown 88 | 100/
25 o
149
188.2 =5, k|
6.2 END OF BOREHOLE AT 6.17m. 75
BOREHOLE OPEN AND DRY UPCN o
COMPLETION,
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. nNumbers refer lo Y
T sensitvity ‘5%5 (%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ 3/6/08

Ontario

Ministry of
Transportation

THLMSR ER

RECORD OF BOREHOLE No HAR-15

METRIC

10F2

Sensilivity

G.W.P.__ 21070500 LOCATION Hurontario St. South Access Road N4 832 097.821 F 290 058.189 ORIGINATED BY _GaA
HWY 401 BOREHOLE TYPE  Sofid Stern Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-17 - 2007-10-17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E E RESISTANCE PLOT - " oun e REMARKS
b 2 |22] 8 20 40 &0 BO 100 w55 &
R B T 22| z ' : ! ! : wp w we| 58 | erANsZE
ELEV DESCRIPTION Slel g 7 25 E SHEAR STRENGTH kPa : BISTRIBUTION
DEFTH < 2l 5123 S |© UNCONFINED  + FIELD VANE . T %)
=l Z 2IE O] @ |e QUICKTRIAGAL x LABVANE | WATER CONTENT (%)
66 a@ 20 40 60 80 100 20 48 80 wm 3 |er sa 81 CL
0.00 _ _ASPHALT: (125mm)
0.1
SAND and GRAVEL 1 S8 33
Dense to Very Dense <]
Brown
{FILLY 196
2 83 50/
5T ©
195.3
1.4 Silty CLAY, some sand, trace gravel,
occasional shale fragments
Very Stiff 3 | ss 20 195 o] 1 22 52 25
Reddish Brown
(FILL}
194.4
23 SHALE, highly weathered, thinly
bedded °
Siff to Hard 4188 e 134
Reddish Brown
{FILL)
5| 88 14 o
193
192.1
4.6 Silty CLAY, with sand, trace gravel gﬁ 192
Hard U4d 6 1 ss | 33 °
Mottted Brown and Grey ' ,//‘ 1
(TILL) it
%
%
%%
1
i
7%
2%
7%
{’,/* 7| 85| 60 - 128 81 23
7%
7% 190
‘/r"
#
i
180.3 %%
7.3 SHALE, highly weathered to fresh,
thinly bedded, reddish brown, with
gccas;onaf green siltsione and grey 8 sg 70/ 189
limestone interbeds
TToUF o
Fi
Coring staried al 8.5m. - RUN 1#
168 TCR=100%,
SCR=48%,
=5
RQD=48%,
Grean sillslone interbeds al 8.66, 8.74, 1 | RUN -5 égﬁ;gé?‘éi:l
8.94, 9.11, 8.22, 9.25 10 9.30, 8.58, UCS=630P3
9.81, .85, 9.98 and 10.03m 4 {Siistone)
Limestone interbeds at 9.02, 8.09, 187
9.63, 9.81 and 10.03m o
Hichly brok :
i B
Continued Hext Page P V] Numbers refer to 15$5
' 10 {%} STRAIM AT FAILURE



ONTMT4S 2314.GPJ  3/6/08

Minisiry of B
Transpertation n n
Ontario

RECORD OF BOREHOLE No HAR-15 20F 2 METRIC
GW.P__ 21070500 LOCATION Huronlario St South Access Road N 4 832 097,827 £ 290 058,189 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY £S

DATUM _Geodetic DATE 2007-10-17 - 2007-1017 CHECKEDBY __ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x U ERESISTANCE PLOT pene | PARAL Laon — REMARKS
W < MOISTURE - I
e w |22} 8 20 40 60 80 100 ™M o W Z D &
=Rl wlzz] z e wp w w| 28 | oramsize
ELEV Blm| B 2|25 2 [SHEARSTRENGTH kPa A — DISTRIBUTIGN
——— DESCRIPTION b < =
Ea s < 20z 5123 T |0 UNCONFINED  + FIELDVANE . ¥ %
el = 129 @ le QUICKTRAXAL X LABVANE WATER GONTENT (%)
i 3
Continued Fram Previous Page u 0 40 B0 & 10 0 o s kNm = JGR SA SI CL
8.81 10 B.99 and 8.20 to 9.32m ] o RUN 2#
Waeak to strong TCR=100%,
SCR=100%,
0 RQD=100%,
. . 186 UCS=28MPa
Green sillstone inlerbeds at 10.08 to RUN 0 (Shale/Sillstore}
10.11, 10.90, 10.87, 111510 11.20, UCS=105MPa
11.25t011.28, 11.30 1o 11.41 and ) (Siltstone)
11.56 to 11.58m UUPS:E:BMF'a
Grey limesiong interbeds at 10.26, {Limestone)
1854]  10451010.52, 11.33and 1151 to
116 11.56m
END OF BOREHOLE AT 11.58m.
BOREHOLE OPEN AND WATER
LEVEL AT 4.88m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTCNITE TC 0.9m, CONCRETE to
0.15m AND COLD PATCH TO
SURFACE.
3 3. Numbers refer lo- Y
+ 7o 155
Sensitivity %“ (%} STRAIN AT FAILURE




ONTMT4S 2311.GPJ  3/6/08

Ministry of EEE
Transportation n E
Ontario
RECORD OF BOREHOLE No HAR-16 10F 1 METRIC
GW.P__ 21070500 LOCATION Hurontario St. South Access Road N 4 832 110.128 £ 290 065,885 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2007-09-14 - 2007-08-14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES L
?j Wl 2 RESISTANCE PLOT = T T, R REMARKS
& wl25] 3 x40 B0 80 100 ™M cowma M7} Z O &
G| w Y Sg| z v . ‘ : . wp w w | 28 | oRaNSIZE
ELEV DESCRIPTION & g o 2 2 & 8 SHEAR STRENGTH kPa [ —v— DISTRIBUTION
DEFTH =15 & 5|28 £ |0 UNCONFINED  + FIELD VANE v %
i z|Z°| § |® cuckTRIAXAL X LABVANE | WATER CONTENT {%)
196.1 u 26 40 60 83 100 20 40 80 kNm 3 [GR sA s1 cL
o0 =4
TORSOIL: {100mm)
0.1 196
SAND, some silt, trace clay. trace 1 35 40 D
gravel
Compact o Dense
Brown
(FILL)
2 85 16 o
185
L.oose
3 8§ g o a 88 14
{S+CLY
183.9 104
2.2 Sity CLAY, trace to some sand, trace
gravel
Stiff 4 | 88 12 o
Hrown to Reddish Brown
193.2 (FILL)
3.0 Sitty CEAY, with sand, trace gravel, ”:;/_
accasional iron oxidized slains /? 183
Hard ,4144 5| 53 16 0
Mottled Brown and Grey # ,/( 7
TILE,
{ ) ;?é
o2
2%
L 192
Aﬁé
7
zé/
i
i 6 ioss | as o 128 50 20
é; 191
44/
i
%
%%
é.
i%
17
w7
5 i a7 190
rown to Reddish Brown 7
5 A 7| s | ev o
1
189.4 1% 150
6.7 SHALE, highly weathered, thinly
bedded, reddish brown
189
188.5 o .
Bl Gt 537
7.6 END OF BOREHOLE AND AUGER 000
REFUSAL AT 7.6m. ’
BOREHOLE OPEN AND DRY TO
T7E8m.
Piezomeler instalialion consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH{mM)
ELEV.(m)
Sep 19/07 4.8 191.3
Sep 28/07 4.5 191.6
Ocl 05407 4.6 181.5
Oct 18407 4.2 191.9
Nov 01/07 4.5 191.6
Nav 15/07 4.7 1914
20
+ 3 w®. Numbers refer to 1685

Sensilivily 10

(%)} STRAIN AT FAILURE



3BI08

ONTMT4S 2311.GPJ

} Ministry of
V Transportation

B
THLTRIDER)

Ontarie
RECORD OF BOREHOLE No HAR-18 10F 1 METRIC
GW.P. 21070500 LOCATION Hurontario St. South Access Road N 4 832 069.279_E 290 058.058 QORIGINATED BY GA
HWY 401 BOREHO4 F ¥YPE _ Salid Stern dugers COMPILED BY ES
DATUM _Geodstic DATE 2007-10-09 - 2007-10-08 CHECKED BY RPR
SOIL PROFILE SAMPLES | | w [RESYREEOT o ON
[N P pLagTc  ATURAL LIQUHD E‘ REMARKS
& alzZ| 3 20 4 s s w0 | Gwme | 20 &
=R B 4122 z ' : ! S wp w w | 28 | GRANSIZE
ELEV Eip| & Jio5| © ISHEARSTRENGTHkPa
DESCRIPTION =iz & 2 23| & O DISTRIBUTION
DEPTH 313 & =135 %< JO UNCONFINED + FIELD VANE ¥ 1%
. ZiE Y| G |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
195.0 w 20 40 60 80 100 20 40 60 wm 2 |GR sA S cL
g? TOPSOIL: {100mm) S 185
SAND, trace clay, trace silt, trace t 58 24 =]
gravel, occasional roatlets
Compact
1942 Brown
0.8 (FILL} /
Silty CLAY, with sand, trace gravel 2| 88 18 194 o
Very Stiff
Mattled Dark Grey-Brown
{(FILLY
3| ss | 18 o
193
4| 88 | 13 L1 § 33 43 15
192
Brown to Mottied Brown-Reddish
5 8s 19 2]
181
Hard 6 | 85 | 5 o
150
150
169.2
58 SHALE, highly weathered, thinly
bedded, reddish brown, with 189
occasionat sand seams 7 55 | 100/ o
180
188
187.4
76 END OF BOREHOLE AT 7.62m
UPON AUGER REFUSAL,
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to LA .
MR ‘5%5 {%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2311.6PJ  2/5/08

Ministry of
V Transportation

Ortario
RECORD OF BOREHOLE No RSE-17 10F1 METRIC
G.W.P,__ 2107.05-00 LOCATION Hurontario St. South to HWY 401 East Ramp N 4 832 134.2 E 790 108.1 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 20130907 - 2013-08-07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Y |RESISTANCE PLOT _:E‘___ NATURAL = REMARKS
E 7] 5 FLASTIC  eruRe LD =
5 A gl & W 40 80 80 100 LT CONTENT Wl o &
2l 212E| 2 L L L L L wp w wy | @ % | GRAINSIE
ELEV DESCRIPTION E By Z|2¢8 O [SHEAR STRENGTHkPa A DISTRIBUTION
DEPTH A ELRS >1236 £ [0 UNCONFINED + FIELD VANE ¥ (%)
Bl FIEC| & |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
191.3 wt 20 40 50 80 100 20 40 60 wrm 3 |GrR sA S CL
S0~ _TOPSOIL: (75mm) =
Silty CLAY, trace lo some sand, lrace 1 88 17 194 o
gravel, accasional roctiets
Very Stiff to Hard
Browrn
{FILL)
P 88 36 o
189.9 180
1.4 Silty CLAY, trace sand, occasional H
rogtlets, organic odour
Very Stiff 3185 | 16 o
Grey i
184.1
2.2 Silty CLAY, some sand, {race gravet '§/ 189
Very Stiff to Herd ;ﬁ;
Maltled Brown/Grey :?“f 4 1 88 21 re—4 0 25 47 28
HrA
(TILL) f z
Y
z}é&
i
,é/ 5} 35 | ea 188 -
72
%7
{/‘;‘
187.3 %7
40 SHALE, highty weathered, thinty e
bedded, reddish brown -
I 187
1867 S g A B
48 END OF BOREHOLE AND AUGER .
REFUSAL AT 4.6m. :
BOREHOLE OPEN ANC DRY TO
4.6m UPON COMPLETION.
BOREROLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
+3 x 3, Numbers refer ta ,5¢5

Sensilivity 10

{%) STRAIN AT FAILURE




ONTMT4S 2313.GPJ  3/6/06

oY Ministry of |
Transporation ﬂ E
Ontario L
RECORD GF BOREHOLE No C4-3 10F 1 METRIC
GW.P._ 21070500 LOCATION Highway 401 Stalion 19+200 N 4 832 243.563 E 250 018 052 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Sclid Stem Augers COMPILED BY __ MFA
DATUR Geodetic DATE 20070913 - 2007-09-13 CHECKED BY RER
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | “  |RESISTANCE PLOT NATURAL REMARKS
Haol < rigne S0 et | = E
= wnl|s3] @ 20 40 60 80 100 paT CONTENT Wz 0 &
9 wi=El = i 2 2 ! L we w w| & | oransize
ELEV el w 2 25 g SHEAR STRENGTH kPa R N— DISTRIBUTION
DEPTH DESCRIFTION é % )>_‘ > 8 % g O UNCONFINED + FIELD VANE ¥ (%)
- Z|£°] © |e qUuoKTRIAXIAL X LABVANE | WATER CONTENT (%)
1918 s 20 40 &0 80 100 20 40 60 km3 |GR A SI CL
8 ? FOPSOIL: {100mm) s
Silty CLAY, trace to some sand. trace 1 S8 12 <}
gravel, occasional rootlets
Stiff to Very Stiff
Brown o Graenish Grey
{FILL) =
2 85 20 G
190.3
14 Silty CLAY with sand, Irace gravel //
SIiff to Hard /f
Brown to Mottled Brown/Grey ;ﬁ/ 3 S8 13 190
(TILL) ‘%ﬁ
[
5%"
occasional oxidized staing Véf
;{.";/ 1i8s | @ o 2 33 50 15
[t
e
E;ﬁﬁ 189
(/"j
) 1%
occasianal shale fragments f é%
’gi’éf 5| ss | s o
25 A58
5%
77 188
7%
%2
%%
ety
7
r{///
187.2 [
4.6 SAND and SILT, same clay, trace
gravel, accasional shale fragments 6 s 103 187 B 6 42 38 14
Very Dense
186.6 Reddish Brown
5.2 (L)
SHALE, highly weathered, thinly
bedded, reddish brown
188
185.7 R
6.1 £ND OF BOREHOLE AT 6.tm UPON
AUGER REFUSAL.
BOREHOLE GPEN AND DRY TO
B.1m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
. 20
+3 53, MNumbers refer lo 155

Sensitivily 0

%) STRAIN AT FAILURE




ONTMT4S 2341.GPJ  3/6/08

Ministry of
V ¥ Transporation

Qntaric

‘R SRR T
RECCRD OF BOREHOLE No C4-4 1 OF 1 METRIC
G.W.P.___2107-05-00 LOCATION Highway 401 Stalion 194200 N 4 832 225.335 E 290 034.664 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Solid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2007-11-13 - 2007-11-13 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [RINAMIC GONE FENETRATION
wl g I pLesmic  ATLRAL LQuip = REMARKS
MOISTURE bad
5 o |ZZ1 3 0 40 60 80 100 M e MO &
b u =21 = ) L ! h 1 wp w w, {2 g GRAIN SIZE
El¥l e | Z{cF| @ [SHEARSTRENGTH kPa
ELEY DESCRIPTION c|lgle | Z128] = e DISTRIBUTION
DEPTH 151 % | 2861 T |O UNCONFINED  + FIELDVANE ) ¥ o
E1Z2 z g O] @ |e QUICKTRIAXIAL X (ABVANE [ WATER CONTENT (%)
180.7 H 20 40 &0 8O 100 20 40 €0 kim 3 |GR SA 81 CL
g'? TOPSOIL; (125mm) — =
’ Silty CLAY, trace lo some sand, trace 1 S8 13 o
gravel, occasional rootiets
Sl
Brown =120
(FILL}
21881 10 =
188.2
14 ; ; i %
Siity CLAY with sand, occasional “e
oxide stains e 189
! 4%
Firm ta Hard A s [ ss | s ot
Mottled Brown-Grey lo Brown e 4%
(TiLL) H )4//(
:;/
172
3% (1 ¢ | ss| 49 o
L7, 188
%%
177
177
é;f,‘ 5| 8% | s0/ o4 2 34 46 18
VA5 150
97
%./ 187
%77
,:4;
1)
7
7
186.1 A2
46 SAND and SILT, some clay, trace 186
gravel 61 8s| 50| o 2 44 a4 10
Very Dense
Grey 150 |-
Damp to Moisl
ja5.2|  (TiLE)
5.5 SHALE, highly weathered, thinly
bedded, reddish brown 185
1844 T1ss 1107 ) o
8.2 END OF BOREHOLE AT 6.2m UPON 150
AUGER REEUSAL.
BOREHODLE OPEN TO §.2m AND
WATER LEVEL AT 1.5m UPON
COMPLETION CF DRILLING.
Piazometer installation cansisis of
19mm diameler Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTHimM) ELEV ()
Sep 14/07 0.9 189.8
Sep 19/07 0.8 189.9
Sep 28/07 1.0 189.7
Oct05/07 0.8 169.9
Oct 18/07 0.8 189.9
Nov 01/07 08 1899
Nov 15007 0.7 1900

+

3

X

3

Numbers refer ta
Sensitivity

20
195 (54) STRAIN AT FAILURE




Highway 401 Widening — High Mast Lighting Poles

Appendix D

Borehole Location Drawings

THLIEEERY



PR-O-107 »-0 MOT BCALL i

WDAETRY OF TRAMBFCRTANCN, CNTANO

& f . \ X HWY 401
g \ o .
_ § 5 METRIC
- - \ S DIMENSIONS ARE IN METRES SITE No
A\ \
\ ) anND/OR MiLLMETRES  |GWP No 2107-05-00
\ H UNLESS OTHERWISE SHOWN HIGHWAY 401 SHEET
A HIGH MAST LIGHTING POLES
. \ BOREHOLE LOCATION PLAN
\
) -
§ NAR1S T A&\\\ MMM GROUP
”«'e% NAR \
\
4 -
\ % \ S ~ > g g THURBER ENGINEERING LTD.
= o L “ ',—4& e . l eanoY AL « ENV NTAL » MATERIALS
3\ (3 = AN\ D = R N T e
................. y Z { S ,
A \ ~ RN T ey
/ NAR NAR1 ‘}7’) \ ~ S s Rl
s A - -
- = Q OO 6 \ 3’ £ Q & @
7 -~ . NAR1E, o @, \ N4 ,\&‘
> ) ~ 4& . .
— o a \\ AN & % )
........ C\ . T \ N \ R E
HML-01 e k O 5 5 v -
- \ o,
+ - A S 5 P HML—03
- O &
< o - S o, *® __=\\go
............. P S RW2-— -3 v O N O %
L] = - T \ . o o % o
———3‘!;—!_ - =4 - RW2-1 \\ H1 ] _’_ C4—~1 O ..{%'; o \1’\\
— 2 P // \‘ e ’ S e e D e = — T _= ) &~
= . = S — o e T — — '
- . : r~/—— g TN \\ 34‘423(‘*’._ . Lot KEYPLAN
e ——
. [\ WY )Y ,A;L‘ar_. A s i ——— L E G E N D
— N} 4 —_— ' ==
\\\ ¥ % L \ - e " Borehole (Present Investigation, 2007 and 2006)
HIGHWAY- 404 WRL PR . -
..... Y = . e — - — —— — ¢- Borehole and Cone
=N N Blows /0.3m (Std Pen Test, 475J/blow)
£ = oA AN A ERT SO 18 3 5 =% A CONE Blows /0.3m (60" Cone, 475J/blow)
- - THOMVVAT JU T COTE I VY Y 1\ ~ :
v : . el i i PH Pressure, Hydraulic
— I - g I A8 i ; Y WY - ; c4-3 i Water Level
‘1\ ~— ¥ W‘E \} -/:“{ 2 \ s Head Artesian Water
— - 7 LY . \ v Piezometer
== \ . S : | \ % v, 90% Rock Quality Designation (RQD)
e =1 HML—O.‘? * o @ Ve \\ "C4“4 a A/R Auger Refusal
. S > o o o A HML—04 o
@ \\ . -¢- NO ELEVATION NORTHING EASTING
3
. Na . o Oo [ N 7 o F 7 — {AML-01 191.2 4 B32 243.6 | 289 772.0
——=3 ¢ s \ A HML—02 190.2 4 832 097.5 | 289 804.1
T . -2 ] - P == HML—03 192.5 4 832 3573 290 008.8
@ JI \ \ 3 HML—04 | 192.1 4 832 2401 | 290 085.5
B 4 \\ % HML-05 197.4 4 832 548.8 290 380.5
fny X '; \ o .
0w \\ ‘,ﬁ (A ;
H8 \ © 8
\ 54/
_ \ OO Rse-03 FoE7 2
\ —
AN \ RSE-D1
N ) \ RSE-0 SE= .
- \ —-14
0u® SE— SE-15
~ 56 Q" ]
a— HARN-04, HAR .
“ o0 077 SE 3
oy — 14 \ RSE-17 :
Riok-15 -NOTES-
RW3-1 "pw3= \ . 1) The boundaries between soil strata hove been
e R 43 =09%,, 11 \ established only ot Borehole locations. Between
Reyna ) % \ \ Boreholes the boundaries are assumed from
RW4--4 RW4—5 -_‘,\ + 2=~ ) geological evidence.
<t \ 2)This drawing is for subsurfoce information only.
. Surface detoils and features are for conceptual
. 0 ilustration.
\3\\* o L/ - 7 GEOCRES No. 30M12-275
N\ i
s \ i
A \ :” 2
PLAN Gt L :
2 o " o Y 3| B = BATE | BY BESCRIPTION
et} ; y /"\ | - 'DESIGN_AEG |CHK_PKC|CODE oA [DATE_fEB. 2008
T\~ \ ! - DRAWN MFA |CHK PKC[STTE TSTRUCT .~ [SCREME . JOWG 1

FILENAME: H:\Orofting\19\1423\11 Hwy 401\tsd2311~HMLdwg
2009 - 8:4Bam

PLOTDATE: Feb 08,



Lamamadd »-on MLOT BCALE 1t

MBEETRY OF TRAMIPONTANGN, CMTARNO

EXISTING
~ PATROL YARD

HML--05

,’.

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

HWY 401

UNLESS OTHERWISE SHOWN

SITE No
GWP No 2107-05-00
HIGHWAY 401 SHEET

HIGH MAST LIGHTING POLES
BOREHOLE LOCATION PLAN

#NN\ MMM GROUP

THURBER ENGINEERING LTD.

. l SEOT AL v ENV TAL = MATERIALS

&

S+
HIGHWAY 401 COLLECTOR WBL

]

™D} o
"
LAy . ¢
\"‘@\ﬂ“ f,v'
v." 3 o
o :3' 2
i & x%‘_ < s
"‘. ‘_\".
LEGEND
4 Borehole (Present Investigation, 2007 and 2006)
Q Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
x- Water Level
Head Artesian Water
Piezometer

90% Rock Quality Designation (RQD)
A/R Auger Refusal

NO ELEVATION NORTHING EASTING
HML—-01 191.2 4 832 243.6 289 772.0
HML~02 190.2 4 832 097.5 289 804.1
HML-03 182.5 4 832 357.3 290 008.8
HML~04 192.1 4 832 240.1 290 085.5
HML-0S5 197.4 4 832 548.8 280 380.5
- - oty n ik O - - R 2oy
_____________________________ I‘,( ’u:;"_”_"'_-‘""” o} ,)’ O (')O § o)
_____ > - \\
s
AR “NOTES-
PLAN 1) The boundaries between soil strotac have been
established only at Borehole locations. Between
LJ Boreholes the boundaries are assumed from
L I—— geological evidence.
2)This drawing is for subsurface information only.
Surfoce details ond feotures are for conceptual
Palomeque Reyna illustration.
GEOCRES No. 30M12-275
(%]
4
o
173
&
| | DATE | BY GESCRIPTION
DESIGN AEG [CHK PKC]CODE _]_LOAD JDATE FEB. 2009
DRAWN MFA |CHK PKCISTE ISTRUCT .~ [SCHEME . JowG 2

FILENAME: H:\Drofting 19\1452.3};1 Hey 401\ted2)11~HMLdwg
~ 8:480m

PLOTDATE: Fab 086,





