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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by Cole Engineering Group Ltd. (Cole) on behalf of the Town
of Oakville to provide foundation engineering services in support of the planning and preliminary design
purposes for the Oakville Midtown EA project.

This report presents the results of the desktop study compiling available existing subsurface information, and
providing preliminary foundation recommendations for five proposed bridge structures in the vicinity of Queen
Elizabeth Way (QEW) and Trafalgar Road in Oakville, Ontario. The information provided in this desktop study
report is intended for planning and preliminary design purposes only and is not sufficient for detail design. A
geotechnical investigation will be required at the proposed bridge structures during detail design to obtain
subsurface information specific to the foundation locations and that information should be used for final design of
the structure foundations and associated earthworks.

The factual data, interpretations and recommendations contained in this report pertain to a specific project as
described in the report and are not applicable to any other project or site location. In addition, this report should
be read in conjunction with the “Important Information and Limitations of This Report” contained in Appendix A of
this report. The reader’s attention is specifically drawn to this information, as it is essential for the proper use
and interpretation of this report.

2.0 SITE AND PROJECT DESCRIPTION

The study area for the Oakville Midtown EA project is in the general vicinity of the QEW and Trafalgar Road
interchange. The study area extends to about Pearson Drive to the west, the QEW/Royal Windsor Drive
Underpass to the east, the Morrison Wedgewood Diversion Channel to the north and Cross Avenue to the south.
Based on the information provided, it is understood that five proposed bridge structure sites are being
considered as part of the Oakville Midtown EA project; the approximate location of these sites are described
below, and shown on Figure 1.

m S1- QEW eastbound (W-N/S) off-ramp underpass of Trafalgar Road.
m S4 - QEW underpass structure, approximately 400 m east of Trafalgar Road.
m S5 - Morrison Wedgewood Diversion Channel Crossing.

m S6 — Overpass structure of Royal Windsor Drive and the W-N/S Ramp, approximately 600 m east of Eighth
Line.

m S8 - Overpass structure to carry Iroquois Shore Road over North Service Road

October 4, 2013 Golder
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3.0 AVAILABLE INFORMATION
3.1 Sources of Information

This desktop study is based on information from previous investigations carried out by Golder Associated Ltd. as
well as available subsurface information obtained from the existing reports available from Ministry of
Transportation, Ontario (MTO) Pavement and Foundations Section’'s GEOCRES database. The results of these
investigations are provided in the reports referenced below. The relevant Record of Borehole sheets and
laboratory testing results are provided in Appendix B of this report.

= Golder Associates Ltd., Foundation Investigation and Design Report, Proposed High Mast Light Poles,
QEW widening, From Third Line to 1 km east of Trafalgar Road, Oakville, Ontario dated September
2009, Project No. 011-1128-3 HML, Geocres No. 30M5-259.

=  Golder Associates Ltd., Foundation Investigation and Design, Queen Elizabeth Way, Trafalgar Road to
Highway 403, W.P. 67-98-00 District 4/6, Toronto dated November 1998, Project No. 981-1122,
Geocres File No. 30M5-204.

®=  Golder Associates Ltd., Foundation Investigation and Design, Royal Windsor Drive Underpass, Queen
Elizabeth Way Highway 403, W.P. 98-23024, Agreement No. 9820-7411-9820, dated October 1999,
Project No. 991-1140, Geocres File No. 30M5-205.

= Associated Technical Services Limited, Foundation Investigation Report for Trafalgar Road
Interchange, W.P. 1-79-07, QEW, District 4, Hamilton, dated February 1979, Geocres File No.
30M5-120.

= Ontario Ministry of Natural Resources, Ministry of Environment Water Well Information, dated 2012.

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional Geology

The proposed bridge structures are located within the Iroquois Plain physiographic region, as delineated in The
Physiography of Southern Ontario (Chapman and Putnam, 1984)".

The glacial Iroquois Plain stretches along the northern shoreline of Lake Ontario, extending from the Niagara
Escarpment in the west to the Scarborough Bluffs in the east. The Iroquois Plain soils consist of glaciolacustrine
sediments deposited in Lake Iroquois — primarily sands, silts and gravels, with a shallow cover of till remaining
over the bedrock.

The bedrock underlying the Toronto area consists of three shale dominated units: from oldest to youngest, they
are the Blue Mountain, Georgian Bay and Queenston Formations. These bedrock formations are essentially
horizontally bedded, although on a regional scale, they dip gently to the south. The Georgian Bay Formation
which underlies the study area consists mainly of blue-grey shale, containing siltstone, sandstone and limestone

: Chapman, L.J. and Putman, D.F., 1984. The Physiography of Southern Ontario, Ontario Geological Society, Special Volume 2, Third Edition. Accompanied by Map p. 2715, Scale
1:600,000.

o
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interbeds. Outcrops of this formation are commonly found along water courses on the west side of Toronto and
in Mississauga, notably in the Humber River, Mimico Creek, Etobicoke Creek and Credit River valleys.

4.2 Subsurface Conditions

The anticipated subsurface conditions at each of the five proposed sites was collected from previous
investigations carried out in the vicinity of the sites, as referenced in Section 3.0 above. It should be noted that
the existing information was collected for other projects, and that the subsurface conditions noted on the existing
borehole logs may vary from the current conditions, particularly if construction activities have taken place
subsequent to the date of the original investigations. Copies of the relevant Record of Boreholes and laboratory
testing results are provided in Appendix B of this report.

In general, the subsurface conditions in the area of the five sites consist of variable fill materials overlying a
relatively thin deposit of clayey silt to silty clay till/residual soil. These cohesive native soils are inferred to
represent both glacial till and residual soil (i.e. bedrock that has essentially completely weathered to become a
soil and has not been transported from its original position) deposits. In some boreholes, residual soil and/or till
deposits were encountered separately while at other boreholes the till deposits transition into the underlying
residual soils. The till/residual soil contains varying amounts of shale fragments and is underlain by Shale
Bedrock. Based on the subsurface conditions encountered, the five sites are located near a geological boundary
between the Georgian Bay Formation which is predominantly grey in colour and the Queenston Formation which
is predominantly red to reddish brown in colour and both bedrock formations were encountered at some of the
sites. The shale bedrock contains limestone, siltstone and sandstone interbeds that are generally stronger and
less weathered than the surrounding shale.

A more detailed description of the subsurface conditions encountered near each of the five bridge sites is
described in the following sections.

4.2.1 Site S1 - QEW off-ramp Underpass of Trafalgar Road

The location of Site S1 is understood to be approximately 200 m south of Trafalgar Road in the vicinity of Argus
Road and Davis Road. A total of five boreholes (identified as Borehole 38, 39, 40, 45 and 46 from Geocres No.
30M05-120) were advanced in the vicinity of Site S1 and utilized for the purpose of this desktop study report.

The existing borehole information indicates that 0.3 m to 0.8 m of fill material is generally present in the area of
Site S1; however, two of the existing boreholes (Boreholes 39 and 40) were advanced through the
QEW/Trafalgar Road interchange embankment (north of Site S1) and encountered 7.6 m and 7.8 m of fill. The
fill material (including embankment fill) consists of silty clay and silty sand. Where boreholes were advanced
through roadways, asphalt underlain by ‘crushed stone’ and gravelly sand was present. Underlying the fill
materials, a deposit of clayey silt to silty clay till/residual soil was encountered between depths of 0.3 m to 2.4 m.
SPT ‘N’ values measured within the till/residual soil range from 13 blows to 68 blows per 0.3 m of penetration,
suggesting a stiff to hard consistency. A thin layer of gravelly sand, approximately 0.5 m thick, was encountered
beneath the fill material in Boreholes 39 and 40 (Trafalgar Road interchange south embankment).

October 4, 2013 Golder
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Both grey and red shale bedrock was encountered beneath the overburden soils at depths of 2.2 m to 2.4 m
from ground surface near Argus Road/Davis Road and at depths of 8.3 m and 8.5 m from ground surface at the
top of the Trafalgar Road interchange embankment. The approximate bedrock elevation varies from about
Elevation 99.2 m near Davis Road to Elevation 104.9 m north of Site S1 at the Trafalgar Road Interchange.

The groundwater level measured in January 1979 in the vicinity of Site S1 was observed at a depth of about 0.6
m within the fill materials in Borehole 38; corresponding to Elevation 105.9 m.

4.2.2 Site S4 — QEW Underpass Structure, east of Trafalgar Road

The location of Site S4 is understood to be approximately 400 m east of Trafalgar Road. A total of six boreholes
(identified as Borehole 1 and 2 from Geocres No. 30M05-205 and Boreholes W35, W37, W39 and W40 from
Geocres No. 30M5-259) were advanced in the vicinity of Site S4 and utilized for the purpose of this desktop
study report.

From the existing borehole information, fill material varying from sand and gravel to silty clay was encountered
from ground surface to depths ranging from 0.8 m to 2.2 m below ground surface. Four of the six boreholes
were advanced through the QEW, encountering 0.2 m to 0.3 m of asphalt at ground surface. Underlying the fill
materials, a 0.6 m to 1.5 m thick deposit of clayey silt to silty clay till/residual soil was encountered. In the
till/residual soil deposit, measured Standard Penetration Test (SPT) ‘N’ values range from 6 blows to greater
than 100 blows per 0.3 m of penetration, generally increasing with depth and suggesting a firm to hard
consistency.

Grey and reddish brown shale bedrock was described as being encountered beneath the overburden soils at
depths of 2.1 m to 2.8 m below ground surface (corresponding to Elevations 103.4 m to 107.4 m).

The groundwater level measured in August 1999 in the vicinity of Site S4 was observed at depths of about 3.7 m
to 4.2 m below ground surface (Elevation 102.8 m to 103.8 m); approximately at or below the surface of the
bedrock.

4.2.3 Site S5 — Morrison Wedgewood Diversion Channel Crossing

Structure Site S5 is understood to cross the Morrison Wedgewood Diversion Channel approximately 200 m east
of Trafalgar Road. Existing subsurface information in close proximity to the location of Site S5 was not publicly
available. However, for the purpose of this desktop study report, two boreholes (identified as Borehole 25 and
26 from Geocres No. 30M05-120) advanced in the area of Trafalgar Road and Iroquois Shore Road
(approximately 200 m southwest of the site) were considered.

From the existing 1979 borehole information, the overburden material was encountered at ground surface and
consisted of about 1.7 m of stiff to hard silty clay. Red shale bedrock was described as being encountered
beneath the overburden soils at Elevations 108.1 m and 109.2 m.

The groundwater level measured in January 1979 in the area of Trafalgar Road and Iroquois Shore Road was
observed at a depth of about 0.9 m below ground surface (Elevation 108.5 m); at about bedrock surface.

October 4, 2013 Golder
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4.2.4 Site S6 — Overpass structure of Royal Windsor Drive and the W-N/S Ramp

The location of Site S6 is understood to be approximately 600 m east of Eighth Line. A total of five boreholes
(identified as Boreholes 2 and 3 from Geocres No. 30M05-204 and Boreholes 9, 10 and 14 from Geocres No.
30M5-205) were advanced in the vicinity (slightly north) of Site S6 and utilized for the purpose of this desktop
study report.

From the existing borehole information, the surficial fill material at ground surface consists of either topsoil or
pavement fills depending on where the boreholes were drilled. The layers of topsoil were up to about 180 mm in
thickness, while the existing pavement structure consisted of about 300 mm of asphalt underlain by 300 mm of
granular materials. Underlying the topsoil or pavement materials, fill material varying from silty sand to silty clay
containing trace topsoil and/or organics was encountered to depths ranging from 0.2 m to 1.5 m below ground
surface. Approximately 0.4 m to 0.8 m of very stiff to hard clayey silt to silty clay till/residual soil was encountered
beneath the fill materials. Measured SPT ‘N’ values in the till generally range from 19 blows to 35 blows per
0.3 m of penetration; however, ‘N’ values up to 50 blows per 0.02 m of penetration were also measured within
the till near the surface of the bedrock.

Grey shale bedrock was encountered beneath the overburden soils at depths of 1.5 m to 2.3 m below ground
surface, or at about Elevation 102.4 m to Elevation 104.2 m.

The groundwater level measured in a single well (Borehole 2) in October 1998 in the vicinity of Site S6 was
observed at a depth of about 2.6 m below ground surface (Elevation 101.3 m); below the surface of the bedrock.

4.2.5 Site S8 — Overpass structure to carry Iroquois Shore Road over North Service
Road

A total of three boreholes (identified as Boreholes 1 and 4 from Geocres No. 30M05-204 and Borehole 5 from
Geocres No. 30M5-205) were advanced in the vicinity of Site S8 (slightly south) and utilized for the purpose of
this desktop study report.

From the existing borehole information, fill material varying from sandy silt to silty clay containing trace topsaoil
and/or organics was encountered from ground surface to a depth ranging from 0.2 m to 1.5 m below ground
surface. Approximately 0.7 m to 0.9 m of clayey silt to silty clay till/residual soil was encountered beneath the fill
materials. Measured SPT ‘N’ values in the till were greater than 100 blows per 0.3 m of penetration, suggesting
a hard consistency.

Grey shale bedrock was encountered beneath the overburden soils at depths of 1.2 m to 1.5 m below ground
surface, or at about Elevation 103.7 m to Elevation 105.5 m.

The groundwater level measured in the vicinity of Site S8 was observed at a depth of about 2.6 m below ground
surface (Elevation 101.3 m); below the surface of the bedrock.

October 4, 2013 Golder
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5.0 DISCUSSION AND PRELIMINARY RECOMMENDATIONS
5.1 General

This section of the report provides preliminary foundation design recommendations for the five proposed bridge
structures for the Oakville Midtown EA project in Oakville, Ontario. The recommendations are based on
interpretation of the factual data obtained from the boreholes completed as part of previous investigations in the
area of the proposed structure sites.

It is noted that the preliminary recommendations are based on existing borehole information that provides limited
subsurface information in the general area of the structure site rather than at/within the foundation footprints of
the proposed structures. The discussion and recommendations presented are intended to provide the designers
with sufficient information to assess the feasible foundation alternatives and to carry out the preliminary design of
the structure foundations for planning purposes, but is not sufficient for detail design. Therefore, further
investigation at the final location of the structure foundations is required during detail design to obtain subsurface
information specific to the foundation locations and to confirm the subsurface conditions and provide sufficient
information on which to base geotechnical recommendations for detail design.

Where comments are made on construction, they are provided to highlight those aspects that could affect the
preliminary design of the project, and for which special provisions or operational constraints may be required in
the Contract Documents. Those requiring information on the aspects of construction should make their own
interpretation of the factual information provided as such interpretation may affect equipment selection, proposed
construction methods, scheduling and the like. This report addresses only the geotechnical (physical) aspects of
the subsurface conditions at this site.

5.2 Foundations Options

During preparation of this desktop study report, the general location of the proposed structures were provided by
Cole; however, details of the proposed structures and associated works (vertical alignment, bridge layout,
retaining walls, etc.) are not known at this point in time. As such, the following discussion provides general
guidelines with respect to potential foundation alternatives for the proposed structure for use in the planning and
preliminary design phase.

As part of the proposed Oakville Midtown EA Project, new bridge structures are to be constructed within the
vicinity of the QEW and Trafalgar Road interchange. The new bridge structures will presumably be built in
stages to maintain QEW traffic flow during bridge constructions. With space restrictions and the requirement for
temporary roadway protection adjacent to the travelled lanes and/or embankments of the QEW, the use of deep
foundations (caissons or driven piles) for the new bridge supports may be a feasible foundation alternative which
minimizes the depth of excavations by maintaining the pile cap level as high as possible.

Shale bedrock is generally present at relatively shallow depth below ground surface at most of the sites such
that shallow foundations (spread footings) supported on bedrock could be considered a feasible alternative for
foundation support; however, it should be noted that deeper excavations at some structure sites and/or
foundation elements may be required to found on bedrock. Alternatively, caissons (drilled piers) extending into
the shale bedrock, for support of the new bridge structure foundations may also be considered.

October 4, 2013 Golder
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The following sections provide preliminary recommendations for foundation options to support the proposed five
bridge structures in the area of the QEW/Trafalgar Road interchange.

5.2.1

Strip or spread footings are considered feasible for the support of the new bridge structures, but may not be
considered practical at every structure site. Shallow foundations would have to be founded below the existing
fill, on the native clayey silt to silty clay till or on the shale bedrock. Based on the limited previous nearby
investigations, the upper 2 m of bedrock is considered to be highly to moderately weathered and fractured
compared to the underlying rock mass and as such, the geotechnical resistance for spread footings will depend
on the chosen design founding level. Consideration could be given to 1) placing the footings on the hard clayey
silt to silty clay till/residual soil and the weathered bedrock surface or, 2) at a depth of 2.0 m below the surface of
the bedrock (i.e. below the weathered bedrock). For these two shallow foundation options, Table 1 provides
estimated minimum depths and maximum elevations that may be used for preliminary design purposes.

Shallow Foundations

Table 1: Estimated Founding Depths/Elevations

Founded on Hard Clayey Silt to Silty Clay Founded on the Slightly Weathered Shale
Till/Residual Soil Bedrock
or the Upper Weathered Shale Bedrock (minimum 2 m below the bedrock surface)
Structure
Estimated Minimum | Estimated Maximum Estimated Minimum | Estimated Maximum
Founding Depth Founding Elevation Founding Depth Founding Elevation
(m) (m) (m) (m)
S1 12t021 100.5 4.0 98.0
S4 15 104.5 4.5 101.5
S5 n/a* n/a* 35 109.0
S6 15 103.0to 104.0 3.5t04.5 100.5t0 101.0
S8 0.8 104.5 3.5 102.0

*Existing subsurface information is not available

All spread footings should be provided with a minimum of 1.2 m soil cover for frost protection. In addition, the
bearing soil and fresh concrete should be protected from freezing during cold weather construction.

The following values for factored axial geotechnical resistance at Ultimate Limit States (ULS) and geotechnical
reaction at Serviceability Limit States (SLS) may be assumed for preliminary design and planning purposes. For
spread footings placed on the hard clayey silt/silty clay till or slightly weathered shale bedrock, the geotechnical
resistance at SLS for 25 mm of settlement will be greater than the factored axial resistance at ULS and as a
result, ULS conditions will govern.

October 4, 2013
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Table 2: Preliminary Geotechnical Axial Resistances for Shallow Foundations

Geotechnical Resistance (kPa)

Founding Stratum
Factored ULs | SLtS (for 25 mm
of settlement)

Hard clayey silt/silty clay till or
Surface of the shale bedrock

Slightly weathered shale bedrock 1,000 -

600 400

The geotechnical axial resistances and founding depths/elevations provided above are based on limited
subsurface information and should be considered as preliminary. Additional geotechnical investigation(s) at the
proposed footing locations will be required to obtain additional subsurface information for detail design, and in
particular the bedrock conditions, to confirm the design recommendations and founding elevations.

522 Socketted Caissons

As discussed above, the upper 2 m of bedrock is considered to be highly to moderately weathered and fractured
compared to the underlying rock mass and as such, the upper 2 m of the bedrock should be discounted when
assessing the required caisson socket length into bedrock. The caissons should be extended through the
weathered shale and founded within the underlying less weathered to fresh shale bedrock. The surface of the
slightly weathered shale bedrock is provided in Table 1 above.

The factored geotechnical axial resistance at ULS for 0.6 m diameter and 0.9 m diameter caissons provided
below may be used for preliminary design. The SLS value for 25 mm of settlement will be greater than the
factored ULS values; therefore the ULS conditions will govern for this case.

Table 3: Preliminary Geotechnical Axial Resistances for Caissons

Caisson Factored Axial Geotechnical Resistance at ULS (kN)
Diameter (m) 2 m Bedrock Socket 3 m Bedrock Socket
0.6 1,600 2,500
0.9 3,200 4,000
1.5 5,700 7,500

The above preliminary geotechnical resistances assume:

m The caisson has a minimum socket length of 2 m to 3 m within the slightly weathered shale
bedrock (i.e. typically about 3.5 m below bedrock surface), as indicated above;

m Appropriate equipment is used to clean the base of the caisson, and

m Inspection of the base of the caisson is carried out by qualified personnel, (likely using remote
instrumentation) to confirm the adequacy of the base.

October 4, 2013 @Goldﬂ
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The resistances provided above will have to be re-evaluated and modified, as necessary, during detail design in
consideration of the additional subsurface investigation at the foundation elements.

The above resistances are provided for a single caisson. Group effects may need to be considered for closely
spaced caissons (less than about 3 caisson diameters).

The performance of caissons in compression will depend to a large degree upon the final cleaning and
verification of the condition of the base of the caisson. The base of each caisson excavation must be cleaned to
remove all loose cuttings to ensure that the concrete is in intimate contact with the competent bearing stratum. A
temporary or permanent liner may be required to support the overburden and weathered bedrock during
construction and to permit inspection and cleaning of the caisson base if the design relies on visual inspection.
Groundwater seepage should be expected into the caissons given the highly fractured nature of the bedrock; this
may preclude visual inspection and therefore, alternate measures to ensure adequate cleaning of the base will
be required through full length liner installation and pumping from the caisson excavations.

The shale bedrock contains limestone interbeds within its matrix that are significantly harder/stronger than the
shale. These hard rock obstructions may pose difficulties during the advancing of caissons/temporary liners (if
required). Where encountered, these harder interbeds may require significant effort to penetrate, depending on
their thickness.

All caisson caps should be founded at a minimum depth of 1.2 m below final ground surface grade or provided
with an equivalent thickness of insulation above the cap for frost protection, in accordance with OPSD 3090.101
(Foundation Frost Penetration Depths for Southern Ontario).

523 Driven Steel H-Piles

Driven steel H-piles are considered an option for support of the foundations for the proposed bridges and allow
for integral foundation design; however, assuming a pile cap level as high as possible with the base at/below the
frost penetration depth (i.e. minimum 1.2 m below final grade), the piles would have to extend below the bedrock
surface in order to achieve an adequate length of the piles for integral abutment design (i.e. 5 m). Itis noted that
the glacial till deposit overlying the bedrock has high (greater than 100 blows per 300 mm) ‘N’ values and likely
contains cobbles and boulders. The H-piles could therefore “hang up” and make it difficult to get the piles
though the deposit to the bedrock (although further investigation is required in this regard at the detail design
stage). Pre-augering through the till deposit and/or bedrock is likely required at most sites and could be
considered as an option.

Due to shallow bedrock, driven steel H-piles may not be practical for support of the structure foundations at the
five sites. If the proposed bridge structures are to extend through existing road embankments (i.e. possibly at
Sites S6 and S8), adequate pile lengths may be achievable and therefore, a feasible option.

Where applicable, the foundations may be supported on steel H-piles driven to found on or socketed into the
shale bedrock at the proposed bridge structures. Based on the existing information, for HP310x110 piles driven
to bedrock, the factored axial geotechnical resistances at Ultimate Limit States (ULS) for preliminary design of
the foundations provided below may be considered. The axial resistance at Serviceability Limit States (SLS) for
25 mm of settlement will be greater than the factored ULS value; therefore the ULS conditions will govern for this
case.

October 4, 2013 Golder
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Table 4: Preliminary Geotechnical Axial Resistance for Driven Steel H-Piles

Factored Axial Axial Geotechnical
Approximate Geotechnical Resistance at SLS (kN,
Pile Length Resistance at ULS for 25 mm of
(kN) settlement)
8m 1,400 N/A

The pile caps should be constructed at a minimum depth of 1.2 m below final ground surface for frost protection
purposes, per OPSD 3090.101 (Foundation Frost Depths for Southern Ontario).

For the installation of steel H-piles, consideration must be given to the potential presence of cobbles and
boulders within the glacial soil deposits. The piles should be reinforced at the tip with appropriate driving shoes
to penetrate the obstructions and seat the piles into the bedrock.

The preliminary geotechnical axial resistance provided above will have to be re-evaluated and modified, as
necessary, during detail design in consideration of the additional subsurface investigation at the foundation
elements particularly with regard to whether pre-augering prior to pile driving is required.

The resistances provided above will have to be re-evaluated and modified, as necessary, during detail design in
consideration of the additional subsurface investigation at the foundation elements

5.3 Resistance to Lateral Forces

Resistance to lateral forces / sliding resistance between the concrete footings and the subgrade should be
calculated in accordance with Section 6.7.5 of the Canadian Highway Bridge Design Code (CHBDC). For
assessment of sliding resistance for preliminary design, the coefficient of friction between cast in place concrete
and clayey silt to silty clay till/residual soil or the shale bedrock may be taken as 0.45.

54 Seismic Consideration

According to Section 4.4.4 of the Commentary to the CHBDC (2006), this site is located in Seismic Performance
Zone 1. The site-specific zonal acceleration ratio, A, for Oakville area is 0.05. For preliminary seismic design
purposes, the Site Coefficient, S, for this site in accordance with Section 4.4.6 of the CHBDC (2006) may be
taken as 1.0 consistent with Soil Profile Type I.

55 Construction Considerations

The following subsections identify future construction considerations that should be considered at this stage as
they may impact the planning and preliminary design.

o
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55.1 Excavation and Temporary Roadway Protection

All temporary excavations should be carried out in accordance with the Occupational Health and Safety Act and
Regulations for Construction Projects. The existing fill is classified as Type 3 soil; the stiff to hard Upper Till
Deposit is classified as Type 2 soil under the Act. Based on the subsurface conditions, temporary open-cut
excavations (for example, for shallow foundations) in the Till Deposit may be made with side slopes oriented at 1
horizontal to 1 vertical (1H:1V), with flatter slopes through the fill materials and granular soils if encountered.

At this preliminary/planning design stage, it is anticipated that temporary roadway protection will be required
along QEW (and other arterial roads) to facilitate the staged construction of the new structures. These
temporary excavation support systems should be designed and constructed in accordance with OPSS 539
(Temporary Protection Systems). The lateral movement of the temporary shoring system should meet
Performance Level 2 as specified in OPSS 539.

552 Groundwater Control

Measured groundwater levels across the five study areas obtained from previous 1979 to 1999 investigations
were about 0.6 m to 4.2 m below ground surface (at the time of these investigations) and generally indicate that
the groundwater elevation slopes towards the south to Lake Ontario. Most existing boreholes were dry upon
during drilling, and where water was encountered, measurements were taken in open boreholes after completion
of drilling (except in a well at Site S6). The shallow groundwater measurements (i.e. less than 1 m below ground
surface) were typically encountered within or just below the fill materials. Groundwater is anticipated to occur
from “perched” water within existing fills.

Assuming excavation depths extend through the cohesive till deposit and into the shale bedrock (i.e. granular
soils are not anticipated at the sites), the seepage volumes are expected to be relatively small, such that the
water inflow can be handled by pumping from filtered sumps placed at the base of the excavations. Granular
soils generally were not present on the existing available borehole logs, with the exception of a thin layer of sand
encountered beneath fill materials north of Site S1. If granular soils are encountered during detail investigations,
some form of groundwater control may need to be considered. An assessment should be made at detailed
design with respect to anticipated seepage volumes and whether or not a Permit to Take Water (PTTW) is
required for the construction of the foundations.

55.3 Obstructions

The soils at this site are glacially derived and as such should be expected to contain cobbles and boulders, and
the shale bedrock is expected to contain interbeds of limestone, which could both affect the installation of deep
foundations or protection systems. Further observation is recommended at the detailed design stage of
investigation for the presence of cobbles and/or boulders as the boreholes are advanced. Construction
equipment suitable for penetrating/removing such obstructions and bedrock should be anticipated for
construction of the foundations at each bridge site.

October 4, 2013 Golder
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5.6 Recommendations for Further Work for Detail Design

Additional investigation will be required within the footprint of the new structure foundations at each of the five
sites and the approach embankment widening areas to further assess and/or confirm the subsurface conditions
and the preliminary recommendations provided in this report.

All further work for detail design should be done in accordance with MTO’s “Guidelines of Foundation
Engineering — Geotechnical Speciality for Corridor Encroachment Permit Application”, dated April 2008.

6.0 CLOSURE

We trust that this desktop study report meets your current planning and preliminary design requirements. If you
have any questions regarding the contents of this report, please do not hesitate to contact this office.

October 4, 2013 @Goldcr
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APPENDIX A

Important Information and Limitations of This Report
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that
level of care and skill ordinarily exercised by members of the engineering and science professions currently
practising under similar conditions in the jurisdiction in which the services are provided, subject to the time limits
and physical constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. Any change of site conditions, purpose, development plans or if the project is not initiated
within eighteen months of the date of the report may alter the validity of the report. Golder can not be
responsible for use of this report, or portions thereof, unless Golder is requested to review and, if necessary,
revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No
other party may use or rely on this report or any portion thereof without Golder’s express written consent. If the
report was prepared to be included for a specific permit application process, then upon the reasonable request
of the client, Golder may authorize in writing the use of this report by the regulatory agency as an Approved User
for the specific and identified purpose of the applicable permit review process. Any other use of this report by
others is prohibited and is without responsibility to Golder. The report, all plans, data, drawings and other
documents as well as all electronic media prepared by Golder are considered its professional work product and
shall remain the copyright property of Golder, who authorizes only the Client and Approved Users to make
copies of the report, but only in such quantities as are reasonably necessary for the use of the report by those
parties. The Client and Approved Users may not give, lend, sell, or otherwise make available the report or any
portion thereof to any other party without the express written permission of Golder. The Client acknowledges that
electronic media is susceptible to unauthorized modification, deterioration and incompatibility and therefore the
Client can not rely upon the electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions given
to Golder by the Client, communications between Golder and the Client, and to any other reports prepared by
Golder for the Client relative to the specific site described in the report. In order to properly understand the
suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of
the report. Golder can not be responsible for use of portions of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only
for the guidance of the Client in the design of the specific project. The extent and detail of investigations,
including the number of test holes, necessary to determine all of the relevant conditions which may affect
construction costs would normally be greater than has been carried out for design purposes. Contractors bidding
on, or undertaking the work, should rely on their own investigations, as well as their own interpretations of the
factual data presented in the report, as to how subsurface conditions may affect their work, including but not
limited to proposed construction techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and geologic units
have been based on commonly accepted methods employed in the practice of geotechnical engineering and
related disciplines. Classification and identification of the type and condition of these materials or units involves
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than
abrupt. Accordingly, Golder does not warrant or guarantee the exactness of the descriptions.

]
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT

Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and
even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface
conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder
interprets to exist between and beyond sampling points may differ from those that actually exist. In addition to
soil variability, fill of variable physical and chemical composition can be present over portions of the site or on
adjacent properties. The professional services retained for this project include only the geotechnical aspects of
the subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous activities
or uses of the site and/or resulting from the introduction onto the site of materials from off-site sources are
outside the terms of reference for this project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions form the
basis of the recommendations in the report. Groundwater conditions may vary between and beyond reported
locations and can be affected by annual, seasonal and meteorological conditions. The condition of the soil, rock
and groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level
lowering, pile driving, blasting, etc.) on the site or on adjacent sites. Excavation may expose the soils to changes
due to wetting, drying or frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client’s
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of submission of
Golder’s report. Golder should be retained to review the final design, project plans and documents prior to
construction, to confirm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of encountered
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted
conditions considered in the preparation of Golder's report and to confirm and document that construction
activities do not adversely affect the suggestions, recommendations and opinions contained in Golder’s report.
Adequate field review, observation and testing during construction are necessary for Golder to be able to provide
letters of assurance, in accordance with the requirements of many regulatory authorities. In cases where this
recommendation is not followed, Golder’s responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or measurement during the
preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that Golder be notified of any changes and be provided with an opportunity to review or
revise the recommendations within this report. Recognition of changed soil and rock conditions requires
experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if
conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the
project. Improper design or construction of drainage or dewatering can have serious consequences. Golder
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and
construction monitoring of the system.

]
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APPENDIX B

Existing Subsurface Information
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O e
Ontaria

Foundation Design

PROJECT _981-1140
W.P. 93-23024

RECORD OF BOREHOLE No 1

LOCATION Sta. 19+750, 30m Laft of cantariine of the median

1 OF 1 METRIC
ORIGINATED BY )

ON_MOT 891-1140.GP: ON_MOT.GDT 12/10/59

DIST HWY _Qew BOREHOLE TYPE COMPILED BY _ave
DATUM _tsodetic DATE ~10.9.89 CHECKED BY ___anP
i
SOIL PROFILE SAMPLES E g RESISTANCE PLOT a—' NATURAL REMARKS
§,=.°1°°P°P19°““°°""'"“"§§ ‘sm
SHEAR STRENGTH kPa v ol b Sran
ELEY e ————; DISTRIBUTION
DEFTH Pl | = [o unconrmen  + FELOVaNg Y %
k|8 5 ® QUICKTRIAXAL X REMOULDED| WATER CONTENT (%)

. 2 4 6 8 100 20 4 e ol e
T

Waathered s0D0| 25

Red 10 grey

z ISOE >100
107
50 001 5700 |
{Geargian Bay Farmation) 108}
:%mﬁ:m 105—
104—
108.37
“® enb oF BorEHOLE

Netw;

Opan hele dry on completion of

drifing.

3 3. Numbers referto
FEXT ganeliviy

0% gTRAIN AT FAILURE



ON_MOT 991-1140.GPJ ON MOT.GDT 12/10/89

Mrisiry of
@mem Foundetion Design
Ontatlo
PROJECT _001.4140 RECORD OF BOREHOLE No 2 1oF1 METRIC
WP. _ 68.03024 LOGATION §t. 200050, 2 Right of centartine of the median ORIGINATED BY _Bva
DIST HWY _Qew BOREHOLE TYPE COMPILEDBY _ BvVB
DATUM _Geodetic DATE —_268.09 GCHECKED BY ___ AMP
DYNART TioN
SOIL PROFILE SAMPLES
RO ﬁ a RESISTANCE PLOT 2 :"r :&m Ml E REM:RKS
g & i §g z T T v, w w, Eg GRAIN 8ZE
- E g 5 £ [SHEAR STRENGTH kPa e DISTRIBUTION
[pePT DESCRIPTION g 5 s O UNCONFINED  + FIELD VANE Y %
g k § ® QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
108.75 20 40 8 80 10 20 4@ 6 i’ |GR SA 81 oL
00| Pavemant
0.30]  Gramuar Fil
108,14
61 Sty , S0me sand and grvel [
Firm 108
(i grey 1 Jsopo| o
2 {50D0[ >50 tred

104,82

2.13) Shale Bedrock
Weasthered
Gray

{Georglan Bay Formation)

=1 3 |s00ofsoros

1 05T

-t
£

4 |50 DO|50v.05
103
v
END OF BOREMQLE
Nole:
Water leval in open borghole at £.0m
dapth on completion of driling,

+3'x3: Numbers refef t

0% ETRAIN AT FAILURE
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Foundation Design

=-Golder

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

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

46 END OF BOREHOLE
Notes:

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

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

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

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Golder
‘ 'Associates

Foundation Design

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

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

Sensitivity



Foundation Design

=-Golder

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

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

EN

6.2 END OF BOREHOLE
Notes:

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

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

+ 3’ X 3. Numbers refer to

o
bers 03% STRAIN AT FAILURE
Sensitivity



Golder
‘ 'Associates

Foundation Design

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

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

Sensitivity



MINISTRY OF TRANSPORTATION, ONTARIO

FILENAME: T:\Projects\2001\011—1128\~EC— (HML)\O111128EC002.dwg

PLOT DATE: September 18, 2009

(1 ONIMYYA 33S) INIT HOLVA

AN HOLVIN

_ROAD

i

LCAR R

TRAF AL

METRIC

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

/1 |
3NIT HOLVYA

50

PLAN

SCALE
50 100 m

CONT No.
WP No. 189-00-01

HIGH MAST LIGHT POLES SHEET

QEW WIDENING FROM THIRD LINE TO
1 KM EAST OF TRAFALGAR ROAD, OAKVILLE

BOREHOLE LOCATIONS

Golder Associates Ltd.
MISSISSAUGA, ONTARIO, CANADA

KEY PLAN

SCALE
800 0 800 m
e e

LEGEND

‘ Borehole — Current Investigation
G} Borehole — Previous Golder Investigation

‘Q’ Borehole — Previous Investigation by Others

No. ELEVATION CO—ORDINATES
NORTHING EASTING
W1 106.3 4813284.1 289704.1
w5 107.5 4813038.0 289523.3
W9 107.3 4812803.2 289325.0
W34 107.0 4813711.4 290128.5
W35 106.0 48137721 290171.4
W37 106.2 4813890.6 290260.4
W39 106.2 4814013.0 290357.6
W40 106.5 4814057.8 290391.4
H1 106.2 4813365.0 289777.0
H2 106.5 4813186.0 289644.0
H3 107.3 4812891.0 289410.0
H4 107.4 4812694.0 289256.0
H11 100.8 48124251 289050.6
S13 108.6 4812570.0 289140.0
S14 110.0 4812382.0 288994.0
BH 05-6| 107.8 4813663.0 290013.8
BH 05-9 109.4 4813615.0 290068.2
38 106.5 4813452.4 289939.2
BH1 107.0 4812979.5 289475.4
NOTES

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

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

REFERENCE

Base plans provided in digital format by URS, drawing file no.
QEW—EL-LS—-MTO-60% and QEW Plan, received on December 20, 2006.

NO. DATE BY REVISION
Geocres No. 30M5—259

HWY. QEW PROJECT NO. 011-1128 DIST.
SUBM'D. NK CHKD. CN DATE: MOy 2007 SITE:
DRAWN: MSM CHKD. ASP APPD. JMAC DWG. 2
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QFFICE REPORT ON S0I1t EXPLORATION
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 25

WP 1-79-07 WOCATION _Lb-ords 15.792,38) H: 950,605 K, ORIGINATED BY _TL
pist Hamidton pwy _ Q.E.M. sOREROLE Tyeg _ Solid Stem Auger COMPILED BY ___TA,
DATUM Geodetic DATE January 22, 1979 CHECKED BY .
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES E.,. E l;m;r':'nci nor natrg AU e .__; REMAR
EZ s Lranst CONIENT AT = MARKS
&= n Q1 ¥ 20 40 o0 80 100 - .
Ojw I B Y < i s 1 wp w W, :;
ELEV DESCRIPTION & § u 3_ gg G |SHEAR STRENGTH [OOSR o?;}‘ﬁln’;uflée
e N > . - 1OoN
EPTH » < |9 UNCONFINED o FELD VANE y
‘l? 221" - gs 2 |e cuick reaxaL  x Lag vanE WATER CONTENT (%] %]
R77d  Ground Leved & £ o 0,5 1,0 4,5 2.0 2.5 120 30 GR A 51 €L
o Topsoil. A7 .
Si1ty clay, 360
Stiff to hard Red )
1]ss1}10 q 130.1
358
8.3 as/1p
386. 4 Z |88 |sv/6
5.0 Red Shale Bedrcck g 156
1084
84,8 A EMETNLLLAN
6.8 End of Borehole )
i !
)
; i
r i ! | . i
\ 9 ¢t f 0
e, 4t tamman veter o 155§ (‘_I.)STRAEN AT BANURE

e et wty 16

10



OFF(CE REPORT O SO ERPLORATION

Mutisiry oF
Hanwuiimios snd
Cummunn afisng

Oy HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 26
WP 1-79-01 LOCATION __ Co-ards. 15,792,494 N; 950,652 E, ORIGINATED BY T L
oisTHamilton Wwy.  QLEM. . BOREHOLE Type __Sulid Stem tuger, BXL. Rock Core COMPILED BY __TL
pATuUM ... Seoderic bATE January, 16, 1979 CHECKED BY
SOIL PROFILE SAMPLES | & W ] DYNAMIC CONE v NETRATION
W § RESISTANCE PLOT “» nasnic NATURA v :5‘: REMARKS
5le o $5 20 _4p 6p »0 o J'WT comet HOE £2 a
[
ELEV DESCRIPTION & 5 AERET § [svear Staencrn o | 7% ORETRIBUTION
DEPTH ol - T I % |0 UNCONAINED  + MELD VANE HBUTH
g 21" 5 38 5 o GUICK THAXIAL % (A8 vane |WATER CONTENT (%) 7 %)
363.8 _Ground Leve} = = o 0.5 1.0 1.8 2.0 jfs g 20 30 GR SA St CL
0.0 ${1ty clay with shalel AS
Fragments.
Stiff Red
55 1 18 360
358.3
Tz ss {1000,
Shate Bedrock with AS
several thin horizonta -
layers of silty clay. 3§
Decmsing in fraquen 355
with depth, B§f a7
Red
RC {9)%
B,
Shale Badrock Re | 1003} 350
_ BXL :
Sound Red
RC
100%}
8 jexv 5

44,3
19.5 ] End of Sorebole

3, & Numbers refer 1o *
+y u Sensitivity 18 -'%-J {*A)} STRAIN AT FAILURE
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SHALE- —150 ) Dynomc Cone Fomatiotion Test [Cone)
. . [ e 5° . '$ Sore Hole & Cone
it ’ D B TY) an%.;'
._¢_33 _Pl 35 . _‘;6 1364 ‘:_!7 W Blawsst [Sid Pen Torr 15041 s enevgyl
] _ ‘ T asemat— Vol A
80 380 388 - ' : . 353 COME Blows/dt (60° Cane. 2501 b ensigy)
- ' I CON L - N
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souuo 36A| 3336 {15791821§ 951173
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l  we Rra'conn onnonmm.eiz
A SAMPLES | DYNAMIC PENETRATION \
RESISTANCE, BLOWSNO.3m | 22
'g g £ N £ E PIEZOMETER
] 1 1 L ] 1 L i
' g DESCRIPTION < B o E § SHEARSTRENGTH mmv- + Q-®|  WATERCONTENT, PERCENT E" .g,‘m
§ DEPTH 5 O | Cu, kPa romvV-© U.O wp |_°ﬂ_|m 4 g
E (m) B w0 o ®
GROUND SURFACE
l = 8 opsol Tl 00]
Clay, soma sand, trace 015
;&yvel iy topacil lenses A
D:m brown and grey —
l E g (ALY 103,03 -
L <] Silty Clay, trace sand, trace 0es &® SEM_EE"ID
I euval , trace shale fragments j 2[5 1 b} MH
1 [
' H Gr-{and brown, motied |
¥alm ] 0238
Shala Bedrook ~ ] 1=
Weathered [
= 2 G’ﬂy . —
. {Georgian Bay Formation) =~ —1 101,7 SAND
BOREHOLE CONTINUED 213 FiLTER
FOR BEDROCK CORING Neto,
DETAILS, REFER TO SHEET 2, m b;mn dry
| ]
o s R
1| '
1l _
- ' o
B '
i, ;
gt ]
. H
<
l ] .
CONTINUED ON NEXT PAGE
" DEPTH SCALE LOGGED: sB




WP erenoo """ RECORD OF BOREHOLE: 2 T s oR2 T
DIST.  QEW/ROVALWINDSORDRVE DRILLING DATE;. AV 10796 - OATOM: GEQDETIG:

LOGATION: 4614635.240N290786.997E . © BRILL HIG: CME 55:BOMBARDIER R . ohY.-1155-
: DRILLING GONTHAGTOR: MASTER 8018, 23 PROJECT: phi-114

N1122002.8HR

4G

5

E W FRFRACTURE F-FAULT BM-BMOOTH FL-FLMJED mmoﬂ*.

" g g CLOLEAVAGE JJOINT RADUGH  UEUNEVEN MB-MECH. BREAX

SH-SHEAR P-POLISHED ST-STEPPED W -WAVY B-BEODING -} NOTES
§E oEsoR olme |48 VNVEN  GELICKENSIDED PLPLANAR  G-CURVED -:3_5

E’ o S D [DEFTH é é W RaD m DIBCONTINUITY DATA | AYORAULIC | E VATER LEVELS
HE i § [RTC IO ]  | MOK [reT rvoe ooy ] oMUY ggg INSTRUMENTATION
£ # |2 [sees(s8en su9n |ocen oggy| Oesoweon

' TS RO FEa R AL

=3 0 Ty W St w———

l - 1 -t
l - 2 CONTINUED FROM SHEET 1, .
- S0mm BC
== 114 é 20mm BC
- 3 Highly weatherad bacoming e ° 10 Ciny Seam

modarately weatherad balow 24m | s50mm BC

T
]

depth, clgrey fine gmlr:d. thlnly

T
L

20mm BC SAND
10mm Clay Seam FILTER

%
%L?S
&e
g_..,
il
!

NG CORING

i
3
]
Q
:
L]

L

o 100mm
{Georglan Bay Formation)

| |
F
LML
th

10mm BC
OTRVE

T
|

]
L
0
o.42
100

STAUE
e BC

.| AUG.10/98
I
]

2

END OF BOREHOLE

Limestone layers greater than
100mm in thickness were
= & encountered at the following

ag: 140mm

4.33m - 270mm
4.90m - 110mm

DATA INPUT:  PS AUG26/8
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1
»
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DEPTH SCALE: LOGGED: SB
' 11to 50 Golder Associates )
CHECKED: AMP
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driwmavmwmnson DRIVE
weﬁgmu. mmz“zsaw;%mnase

.-_\..
2

BOIL PROFILE

BORING METHOD

DESCRIPTION

TYPE
BLOWS/.am

WATER CONTENT, PERCENT

Wa
10

GROUND SURFACE

SOLID GTEM AUGERS
&

CME 55 BOMBARDIER

Grmand brown, mottied

DATA INPUT:  PS AUG26/08

BOREHOLE CONTINUED
FOR BEDROCK CORING
DETAILS, REFER TO SHEET 2.

O}

CONTINUED ON NEXT PAGE

SoiLMe

Golder Assoclates

CHECKED: AMP
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e . e © et ®

DATA INPUT:  PB AUQ.26/08

AOCKMYS

W.P. 67-88-00 ' RECORD'@F‘-BDH%HQLE: 3 o SHEEL 2 OF 2
DIST. QEW/ ROYALWINDSORDANE DRILLING DATEAUG: 10798 .. :  DATUM:; QEODETIG. .
LOCATION; 4814612.253N200747:220E . DRILL RiG: CHMEES BOMBARDIER, " PROJEST! 081122, . . :
e DRILLING GONTRACTOR: MASTERSOILS - o ron D 1R o)
E m E FR-FRACTURE F-FAULT SM-SMOOTH FL-FLEXURED BC-BROKEN CORE
H g E CL-CLEAVAGE JJOINT R-ROUGH UG-UNEVEN  MB-MECH. BREAK
3n g e lae | s ; E GUSHEAN  LPOUBHED  STSTEPED weiavr ' 8-sdoin N NOTES
zE ] DESGRIFTION g DEFTH g 7 e nop. [TTACT. | DISCONTINONY DATA | FYDRALE | Eg'; WATER(EVELS
8|3 I E 3 BEER| * [ [T e noamce | i (288 weruveTamon
g 2898 13298 |2898 |,on8 |op9g]  OSsCAPTON
= | CONTINUED FEOM PREVIOUS PAGE
° e Sy o S G i ——
1 -
CONTINUED FHOM SHEET 1.
— 1.83]
2 }: 50mm Clay Seam -
Highly westhered becomi -
el T s
N , fine thin| |~ —
badda«? rsegab g% and fresh = 1 3 b= | 70mm BC
crystalline and fossliiferous - — - S0mm BC
Limestona interlayers (28%), == P
3 {Georgian Bay Formation) - 10mm Clay Seam =
g [~ 150mm BG ~
g ::: 70mm BC
':"‘ S0mm BG
:_: 20mm Clay Seam
4 =] 2|a] & 110mm BC b
hg -~ 30mmec
g' :_ = Somm BG
5 END OF BOREHOLE oas] o
Note:
Limestone greater than
100mm in thickness were
. sncouthed at the following
2.69m - 100mm E
2.49m - 140mm
3,67m - 127mm
3.91m - 178mm
4.20m - 292mm
7 -
‘ -
9 -
1 .
DEPTH SCALE: :;i::_m a8
110 50 Golder Aszociates ;

CHECKED: AMP
A



GRAIN SIZE DISTRIBUTION FIGURE |
Size of openings, inches U.S.S. Siave size, meshessinch
GI' 4![(' I Ull‘ 1;3[:‘!/[2'3[!' 3 4 810 16 20 30 QIO 50.[0 1?0 200
100 = Cmry
P N
50 1ERN
\

70 . . 4 “
2
E 60—
&
Z N
et 50 D . Al
- N
8 o -
&
o

a0f—- T

20

10 .

T 0 0.1 0.0 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE MEDIUM FINE SILT AND CLAY SZES
8I2E GRAVEL GIZE SAND SIZE FINE GRAINED
LEGEND
SYMBOL BOREHOLE SAMPLE ELEVATION(m)
® 2 2 102.6
= 3 2 102.8
Project 881-1122 Golder Associates
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MOT.GDT 12/10/09

ON_MOT 993-1140.GPJ

@m““""' Foundation Dasign
Ontario
PROJEET 811140 RECORD OF BOREHOLE No 9 10F1  METRIC
W.P. __ #e23024 LOCATION Sta. 20+720, 2m Right of canteriine of the mediss ORIGINATED BY _BVB
DIST MHWY QEW BOREHOLE TYPE COMPILED BY __BVB
DATUM _Geodatie DATE 27.6.00 GHECKED BY ___AMP
IC CONE FENETRATION
SOIL PROFILE SAMPLES RETANGE B NATURAL I REMARKS
w - PLARTC yorme Vool
5 gggg@ﬁn@*m“w“g b o
Wp w w, GRAIN
E |SHEAR STRENGTH kPa ra -
DN E E g gg % [0 unconmmen  + FELOVANE y [
E E § @ | QUCKTRAXAL X REMOULDED WATER CONTENT (%)
2 40 6 80 10 2 4 6o wem® {GR 84 & CL
Pavement
0.6t ilty cigy, some sand and gravel
SHT 10 hard
(Bm) s0D0| 9 i 4 2 50 24
104}
[~
103}
101.01
441 il
ENO OF BOREHOLE
(AUGER REFLISAL)
Note:
gmhdeayonmtﬂmm

+3.xa: Numbers refer to
Senaitivity

0¥ gYRAIN AT FAILURE



@Tm Foursistion Design
Griario
PROJECT 0914140 RECORD OF BOREHOLE No 10 1oF1  METRIC
WP, 9820024 LOCATION §11, 209970, 21m Lo of cantarine of the macian ORIGINATED BY _Bve
DIST HWY GEW _ BOREHOLE TYPE COMPILED BY __BvB
DATUM _Gaodatic DATE 28880 CHECKED BY __AMP
oS v [, Ty RS S
P § s 2 o @ @ ow [ ZmE oe §§ —
[SHEAR STRENGTH kPa i .
i PERCEEN 5 g E S E O UNCONFINED  + FIELD VANE Y msm(u:;mou
E r E ® QUICKTRAXIAL X REMOULDED] WATER GONTENT (%)
. 20 © 0 8 W 20 4 & |wniores 8 oc

"

o~}
104
103}
102}

EE

ey ﬂ g
END OF BOREHOLE

Note:
Wister lsval in opan borehole ot 4.6m
depth on compietion of drlling.

T 991-1140.GPJ ON_MOT.GDT 12109

3 3. Nutbers referto 3%
+7. %" ]
Seruattivity STRAIN AT FAILURE



MOT.GOT 12/10/99

991-1140.GPJ

@ Fassan e
Ontario

PROJECT 8014140 RECORD OF BOREHOLE No 14 1 0OF 1 METRIC
WP, 9823024 LOCATION Bts. 204020, 25 Righi of centerie of the medisn ORIGINATED BY g8
DIST_____ HWY QFW __ BOREHOLE TYPE COMPILEDBY _gvg _
DATUM _Gsodstic _ DATE 10599 CHECKED BY ___amP
SOIL PROFILE SAMPLES B 3 RESISTANCE PLOT o I, WATURAL REMARKS
TREE x o oo [EE W gf | S0
SHEAR STRENGTH KPa . y_% e
DEBCRIPTION g g E s O UNCONFINED  + FIELD VANE ¥ m;" foN
E z E ® QUICK TRIAXIAL x REMOULDED| WATER CONTENT (%)
105.00) 20 40 680 080 100 20 40 &0 wm' JGR SA 8 CL
X Siity Sand, soma gravel, trace olay
Densa
Brown 1 |sopo| 22 o
(F)
104,24
07" ﬁyehy.mw\dmm
Vaery atift 4
beown 2 |opo| se 104 ]
(Fil)
1.40) Siity Clay, trace to some sand snd
e e 13 3 [s000] >100 °
1.83
_\%m——/-" 103
Weathered
Grey
bt
q| B
Il
(Goorgian Bay Formtion) e
102
21
_")
i
)
P
sl 401
2
!
3 B
10031 i N
—4.60]
END OF BOREHOLE
Opee hols dry on complaton o
Ty oh
driing,
Wator level in Plazomeler at
Efov. 102.0m on Sept. 2000,

3 x3, Numbemrefrts 3%
+9, X" (o] TRAIN AT FAILU
Senativty § o



GRAIN SIZE DISTRIBUTION

. Fl
Silty Clay, some sand, trace gravel (Fill) GURES
Size of openings, inches U.5.8. Sleve size, meshesfinch
ek’ 3 1% :I:ﬂ‘ 1 4 8td 18 30 40 508D 100 200
1 ! 1 | 1 1 { | 1 1 1
F- —
9 4\ = ‘\
8 x;
72 A
2 u
:
£ w
2
[
§ w
& N
2
10 y
T 10 o1 0 0.001 0.0001
GRAIN SIZE, mm
|
eoml COARSE FNE COARSE MEDIUM FINE SIY AND CLAY BIZiE
SIZE |  GRAVEL SRE SAND SIZE FINE GRAINED
LEGEND
SYMBOL BOREHOLE SAMPLE DEPTH(m)
° 9 1 0.8-1.2

Project 991-1140

Golder Associates
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N1122001.8H8

.,3. :.'" N

£ e neconn OF mznmm

DYNAMIC PENETRATION N HYDRA DUCTIVITY,
uy § e SAMPLE® | ResieTANCE, BLOWS/D.3m L o I
=
§ E g ELEV. [ g 1 ] L 1 1 ] L 1
al 2 DESGAIPTION & . g 3 SHEARSTRENGTH natv- + Q-@ WATER CONTENT, FERGENT
é g [oem | 2 Cu, kPa V. @ U-O W f——o¥  w
ol m o 10 20 % ]
' | = GROUND SURFACE 1081
opso 0. y
Slity Clay, trace sand 0.1
f g § Smtl l’tyaﬂ.orqaﬂlm; =1 RRE
1| s =
u L
H E Silty Clay, trace sand, trace 0o 10
il eraval , trace shale tragmonla e
z stift o hard 1
Grnblnd brown, mottied I — | 22
Shale Bedrock — 1008 Note:
Weathored | RS
Grey dribing.
i = | (Georgian Bay Formation) o
. END OF BOREHOLE
ii. .
18 —
1 -
- a -
i |
B! ;
l £
8t g
' 8
g
&
la . i
- DEPTH S8CALE LOGGED: 8B
' 110 50 Golder Associates CHECKED: AMP




DATA INPUT:  PS AUG.28/98

SOILMS

wit  eramon RECORD: OF: BOREHOLE 4.
Bf . DIST  GEW/ROYAL WINDSOR DRVE aoﬁwj‘ssims AUG11/08
gl ocm@m misaa.mwmme »
shi
8 80iL. PROFILE
gE E § 22 PIEZOQMEI‘EH
g " 3] -
2 BESCIETION e WATER CONTENT, PERCENT | B~ Ly
E‘ £ & {oerm |3 £ Cu, iFa nv-@ U0| wp w o |25] e
2 g {m) 0 w» o«
0 enounlusunm;s 108.24
B SHOUND SURFACE -
, SOmMe sand, trace 0.1 s
l, Imneorganlcs 1 {galte
gl |
g _— BENTONITE
% = 0.78 .
Siity Clay, trace sand, trace ] 50
L 1 |gl® eﬁ::\tdel.l:yoa.shalefragmm | ¢ |oo|1s °
§§ Brown and grey, mottied
MLy Vi
Shale Bedrock - 1.50 »—, o 78
VGVOIIhOer 1.87 Dolaz Note:
rey
L 2| | |@eorgian Bay Fonmation) Cen Compate drY ]
In averburden, 4
BOREHOLE CONTINUED
FOR BEDROCK GORING
DETAILS, AEFERTO SHEET 2,
> 3 -
- 4 -
= 5 =
~ @ =
b 7 o
= 8 -
= 9 -
- CONTINUED ON NEXT PAGE
DEPTH SCALE LOGGED: &8
110 50 Golder Associates CHECKED: AMP




N1122004 BHR

W.P. 67-88-00

)

DATA INPUT:  PS AU 28108

ROCKMVS

RECORD OF BOREHOLE 4 LET snEE'_r 2 oFn_ .
DisT. QEW / ROYAL WINDSGR DRIVE DRILLING EATE. AUG 11/08 DATBM. GEODETIG“’
LOGATION: 4814586,730N:200672.187E" DRILL RIG: CME 55 BOMBARDIER *" PROJEGT: 08i-1122:
o DRILLING GONTRACTOH: MASTER SOILS E?{, 12w N )
o " FRERACTURE F-FAULT BN-EMOOTH FLFLEXURED BC.BROKEN CORE |
W § 5 cl.-cmvme JuOINT AAOUGBH  UE-UNEVEN MB-MECH, BREAK
38 ) g § vuvsm S-SUCK:::IDED PLPLANAR. !:v-c'wunnv\:eu S "g
EE § i é' g '—"nsoovsm RO, [FACT. DIEGON TA HYDRAULIC | g aTon CEVEED
HE N ] rmesowmice | o 38| wememmon
& o em 98985838 |.208 |88 |  DESORPTION
— | CONTINUED FROM FREVIOUS PAGE
ol [ENTINVED FROM PREVIOUS PAGE
1 -
CONTINUVED FROM SHEET 1,
— | 1] BENTONITE
hadl BEAL
2 Kl
Highly weathered becomi [~
mgdzymmly rou w.?daa:e%gzm - 8] 8
5 i i — 5 -
beddodg rs.zale gs ~ — ¢ )
crysialiine and Illfe = — o
al |g|Lmesiona 4‘24%? typically in 25mm |- — B
to 100mm - gl
§ (Georgian Bay Formnﬂon) ] L
g = '
[~ | mm BC
4 ::: g _8,, 10mm cizy ssem
2 [ il
" | END OF BOREHOLE
5
leemnc Iarm graeter than
100mm in thickness encountered at
the follow depth:
L} 3.51m - 140mm -
4.23m - 140mm
, o
8 o
" ]
10 o
LOGGED; 8B
DEPTH SCALE: DATE,ED
1t 50 Golder Associates CHEOKED: AMP




e - [T S TP P U TN SR UL SEpUSIN FRE SRSES R o — e e ATl A i =
MH'T m.u_s(mn
i Cgfens SN Wl TNOS S3dLIN M FIWIS
T M30 v CAMH P——— - J— = o m—— 5 e
i— ! wey (3 p4 sl ai T 0 {usuouuoy Aug 13iBaasg) uigpy oc 4 st i [ T (vorounoy 407 Ladisil)
N SaIdEa BUCISIWE FuD BOYS 3 E2L[] YD MDLL
e e s - _ 'peapeq fuy ‘p.i0ab - ‘esoag o3
o @ R - O - D NOWLoas aopag fut oenib 8 - 8 NOWO3S i
__ hema I = I P O e RG] v . PUPR— =T et e it A, Pyt
- s . =1 o= tas5 u E r S T =
S - — — o iy s Do wioig puo ?_oﬁtow s
at :,.mah; kS ;uéuuux‘_.“ H - . 04 jius foap ‘equewBos] ¢ = ‘835 oLn .m0l 400
oj0i #3C.} “oAQIB BITIL £ #1948 3304 “londB sani} .
‘pups e3oa ki Al R— .. T TI v puce Bulap AUy ATA -
Gl S GSat-o
= TS5 TT(q0uddv) 3ovarl -
A, I 2 v - U —
B8 UEALIT |7 €€ 5] N ) [ 3 ) @ ®
BTuTIUO. 22739, Lrs } d *d e ¥
tz509e'gez | SR rIET| Lol 54
=reape2s, | Sdvarrwiov | €76 T ST ¥ TWIS
gos0uinse | Lorernziny | oot Phd —— ~ e =
- s : - woz 3 o e TR N
975 IBLORT | 90°90E YT [ BUTCL £H
en - {un . f:g vobiesy -
BCCeR 8D | ChTELYTIET | AE'EGE b i avo o_n_.m A4 VY NOILO3S
Tgnee'g6T | SSrelSTILT | LUEO. d ——-~  ouppEn A CpeUlGS T T 2| Yt . 2 e . Co - - e
by 6 - 4w, ko peiBLIDEM, — So- s {0 495ei ]
(ovregree | erognsies | vEEDL = = M ~ e Ko B O ume s b h x 2 puo ale.5
re g o S o ag- - B - : i “yan ABA £ g)iS el A= m.%- pAEARq .44 "pav.ed3d
CITL7LISE | ERTARTIEY 500 = . N ssuobie €04 T3 =4 M_u:.m o jsaniB 3 — st tAB.g 'pEUBYIOBY
16079641057 | N ZAELTISF egLd z = = B2} P @=DE L 4 puos 293 ALy s - =
= : o) widsy ‘AGY A, =T
proauetss | woreowmiey | givced B T -2 i I
Lo NSO - H
T %3 BTN N - <y ens 14
S s 5= g s
W€ ABTR AT o adl D T A _ “ _
i R L
fe0 41 gLy TRLOD -3t fenD da:
{ea /e 2 .09} /en08 #4900 T ; T [ﬂ
(e 277 £ s s, UiE) =EO/E00S w® .N .., IR _. , @ 4:&
voop g wen 2oy A x I

{Fuos} 885 WM. 4B FTD LD Rey

SIJCPOSIY,
R

VIVHLS FOS ¥ SNOLLVOOT T1OH 3606
A HOSANIM TYAOH
1V SSYJHIANN "'MID

00-86-29 'ON dm
'ON "LNOD

SIULTN W ATVIS,
- = s = e
g 09 or [(13 [14 D) ]

NVd

=Rl

PN

W/ e
B
S j
NS
W )40
VIS

HEOIS WWATHIO SiT!)
SIWLSMTIA 4O/ONT
THIIN N TIY SKASHINT

OMHLIN




@Wﬁmm Foundation Design
Ontario

RECORD OF BOREHOLE No 5 1 0OF 1 METRIC

PROJECT _ 991-1140

W.P. __ 98.23024 LOGATION _____ Sia. 20+780, 108m Left of cenieriing of the madian ORIGINATED BY _gve
pIST HWY Qew BOREHOLE TYPE COMPILEDBY _s8
DATUM _Gaodatic DATE 10.9. CHECKED BY ___AMP
‘ TIoN
SOIL PROFILE SAMPLES .@ 3 W& pLasTic NATURAL o REMARKS
5 g |% ????@“’”'umw'“"ggmzm
Wy w w,
DESCRIPTION E E 2 é el o, [ ——o——— DISTRIBUTION
DE! © UNCONFINED + FIELD VANE Y (%)
E £|g° g ® CUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
- 20 40 e 80 100 20 4 60 wum® |oR sA 81 L
Topsoi
SOme ly [:]
Very stiff 1 (5000 21 ]
Black o brown/grey
(i}
2 |sopo| 22 106} 3

Waathai
Grey
10!
(Georgian Bay Formation)
104}
103,14
as
END OF BOREHOLE
(AUGER REFUSAL)
Opan e completion of
on
diiling, o

LG0T 1211089

ON_MOT 991-1140.GP3 ON

3 4 3. Numbars refer to
X Sensitivity

0 %% STRAIN AT FAILURE
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Al Golder Assaciates we strive to be the most respected global company providing Alrica + 27 11 254 4800
ulting, d n, and construction service sarth, environment, and related Asia + 86 21 6258 5522

areas of energy. Employee owned since our formation in 1860, our focus, unique Australasia + 61 3 8862 3500

culture and operating environment offer opportunities and the freedom to excel, Europe + 356 214230 20

which attracts the leading specialists in our fields. Golder professionals take the North America +1 800 275 3281
time to build an understanding of client needs and of the specific environments South America + 55 21 3095 9500
in which they operate. We continue to expand our technical capabilities and have

experienced steady growth with employees who operate from offices located solutions@golder.com

throughout Africa, Asia, Australasia, Europe, North America, and South America www.galder.com

Golder Associates Ltd.

6925 Century Avenue, Suite #100
Mississauga, Ontario, L5N 7K2
Canada

T: +1 (905) 567 4444
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